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Introduction 
 

Confinement of the sow during farrowing and lactation is a continuing welfare issue which is a focus for 

public concern and debate.  At the present time, the majority of indoor sows are maintained in farrowing 

crates, many with partly or fully slatted flooring for manure management as slurry. This places limitations on 

the freedom of movement of the sow and some practical constraints on the types of enrichment which can 

be commercially used to allow expression of nest building behaviour. For many years research has been 

conducted on finding alternatives to farrowing crates that would allow the sow more freedom of movement 

to display natural behaviours whilst still affording protection for the piglets and ease of management for the 

stockworker. Whilst alternative systems do exist, wide-scale commercial uptake has been confined to 

countries where the crate has been banned (Switzerland, Sweden and Norway). Constraints on uptake have 

resulted from farmer concerns over poorer piglet survival, ease of management and cost. Researchers from 

across the world have been studying aspects of free farrowing including the biological and environmental 

elements relating to piglet survival and maternal behaviour, as well as designing alternatives that might 

meet the needs of the sow, her piglets and the farmer. Such research has been the focus of two previous 

workshops gathering delegates from across Europe.  

In 2008 delegates Lene Juul Pedersen and Vivi Moustsen organised the excellent inaugural event in 

Copenhagen, Denmark: (http://pure.au.dk/ws/files/2426080/intrhus11.pdf) 

In 2011 delegate Johannes Baumgartner hosted the second, highly successful, event in Vienna, Austria:  

(http://www.vetmeduni.ac.at/fileadmin/v/tierhaltung/FFWV_2011-Report.pdf).   

Since 2008 the delegate list has grown considerably demonstrating the increasing interest in free farrowing 

research and development. This third workshop intends to reflect the momentum evident within industry to 

find alternative farrowing and lactation systems that can be implemented commercially. Therefore the main 

themes of the workshop are to identify: 

 State of the art knowledge on systems and management; 

 Barriers and opportunities for uptake and; 

 Knowledge exchange opportunities between researchers, industry and other interested parties. 

 

The organisers would like to thank J Sainsbury’s Ltd and the Scottish Funding Council for their generous 

support of this workshop and its outputs.  This report contains edited transcripts of the meeting including 

the presentations and discussions, as well as selected information from summaries of questionnaires given 

to delegates to gather information on their respective country’s free farrowing status before the meeting. 

The report will be made available to the public via www.freefarrowing.org.  

Emma Baxter & Sandra Edwards 

  

http://pure.au.dk/ws/files/2426080/intrhus11.pdf
http://www.vetmeduni.ac.at/fileadmin/v/tierhaltung/FFWV_2011-Report.pdf
http://www.freefarrowing.org/
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Session 1: Free farrowing in different countries (legislation, labelling 

schemes, uptake) 
Delegates were asked prior to the workshop to complete questionnaires about the free farrowing situation 
in their respective countries. Information from those questionnaires has been added to the introductions 
detailed below and summarised in Table 1 and Figure 1. Delegates introduced themselves. 

Sandra Edwards (SE), University of Newcastle, UK. SE is a professor of agriculture at the University of 
Newcastle and has been working on various aspects of free farrowing (FF) for the last 20 years.  

Emma Baxter (EB), SRUC, UK.  EB is a research scientist at SRUC. She undertook her PhD in 2004 working on 
piglet survival in different farrowing environments. Since 2008 she has worked on various aspects of FF with 
SE, including development of the PigSAFE pen, the free farrowing website and the genetics of FF.  

Pol Llonch (PL), Autonomous University of Barcelona (UAB), Spain. PL is a research scientist at UAB. He has a 
veterinary degree and his PhD looked at the welfare of pigs during slaughter. He is just about to start a 
project on FF and changing housing conditions. In Spain production is very intensive with minimum welfare 
standards as set out by EU legislation. Only organic production would have FF and there are no significant 
numbers of organic production systems. There is no specific animal welfare labelling scheme so farmers are 
not encouraged to improve farrowing conditions. Spain’s national herd has ~ 2,353,000 sows. 

Deborah Temple (DT), Autonomous University of Barcelona, Spain. DT is a research scientist at UAB, has a 
veterinary degree and now works in animal behaviour and welfare at UAB.   

Gudrun Illmann (GI), Institute of Animal Science, Prague, Czech Republic. GI is research scientist specialising 
in mother-offspring communication and her group have funding to develop a temporary crating system. The 
situation in the Czech Republic is similar to Spain with the pig industry being very intensive. Farmers are 
afraid to transition fully to FF hence development of temporary crating. The goal is to try and disseminate 
information about welfare and behaviour to pig farmers in CZ. The current Czech Republic sow herd is 
~143,000. 

Anna Valros (AV), University of Helsinki, Finland. AV is a professor in animal welfare at the University of 
Helsinki. In terms of pig health and welfare she focuses on enrichment and tail biting, maternal ability in 
sows, farrowing environment, and the use of nest building material. AV has worked on FF for some time and 
has recently started working on group systems. Finland follows the EU’s legislation on animal welfare, 
although there is a specific Animal Welfare Act 247/1996, with amendments, Animal Welfare Decree 
396/1996, with amendments, in addition lower level legislation on housing and management of pigs (based 
on EU directive). There was interest in renewing the animal welfare legislation and a report was 
commissioned about the farrowing environment. However a change in government has halted any progress 
in this area at the moment. Specific stipulations for the farrowing environment are that: sows can only be 
kept in farrowing crates “from one week before farrowing until weaning (and then in insemination crates 
until 4wks after successful insemination)”. In terms of pen dimensions there are no requirements for space 
allowance, but the following is regulated: “The pen has to have enough room behind the crate to allow 
farrowing. The structures of the crate/pen must be so that the sow can nurse without difficulty. In free 
farrowing pens, safety features to protect piglets must be incorporated. Piglets must have a solid lying area, 
enough to fit the whole litter, with additional heating when necessary”. In new/renewed buildings, at least 
50% of the floor in the farrowing pen must be solid/drained (Since 2013). This will concern all buildings from 
2028. Farmers are subsidised to change to FF, one farm with 2,000 sows is about to convert. There are no 
labelling schemes other than organic, although some farmers have found a “direct to market” way of selling 
their meat allowing them to produce higher standards of welfare. The Finnish sow herd is ~131,000.  

Zoe Davies (ZD), National Pig Association (NPA), UK. ZD is the chief executive of the NPA. She has a PhD in 
welfare and worked on outdoor units during her PhD studies. The UK’s FF amounts to ~40% of the sow herd 
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with a large commercial outdoor population. The numbers of indoor loose farrowing places are not currently 
known. The full herd size is ~400,000 sows. 

Georgina Crayford (GC), National Pig Association (NPA), UK. GC is a senior advisor with the NPA. 

Rebecka Westin (RWest), Swedish University of Agricultural Sciences (SLU), Sweden. RWest trained as a vet 

before completing her PhD looking at the strategic use of straw at farrowing. Sweden has a national 

legislation with specific farrowing regulations (SJVFS 2010:15 (L 100) - Swedish Regulation and general 

recommendations on animal husbandry in agriculture). All sows have to be housed loose. There is a 

stipulation in the Swedish regulations that allows temporary crating in special cases – e.g. “only sows that 

are aggressive towards their piglets or show abnormal behaviour that presents an obvious risk to the piglets 

can be confined”. However it is not stipulated for how long this derogation is allowed. It is not meant to be 

routine and sows are not allowed to be closed in before farrowing. A protective gate or similar equipment 

may also be used in daily care of nursing sows if their behaviour presents an obvious risk to the keeper, as 

well as when the sow is handled for care or treatment.  In practice this means some farmers have pens 

designed as temporary crating pens. Regarding nest-building regulations it states: “the week before 

farrowing, sows and gilts shall have access to litter that enables them to perform nest building”. Specifics 

relating to the farrowing accommodation are: “the total pen area is a minimum of 6 m2 with a minimum 

lying area of 4 m2. (Comment: The total area includes the piglet corner which means that all 6 m2 is not 

“accessible” for the sow). At least ¾ of the prescribed lying area in a farrowing pen shall have a non-draining 

floor. This part of the lying area shall be a rectangular space covering the entire width of the pen. The 

remaining part of the lying area may consist of draining floors with a maximum gap between slats of 11 mm, 

and the slats must be at least 11 mm wide. If the draining floor is made of concrete, however, the slats shall 

be at least 80 mm wide. Before farrowing, sows and gilts shall be able to move freely in the farrowing pen, so 

that they can perform nest building. In conventional farrowing pens, piglets shall in their first month have a 

lying area separate from that of the sow”. There are specific labelling schemes such as Krav (www.krav.se) 

which is an organic label. It specifies that “Sows must be able to farrow in seclusion and under cover, for 

example in a farrowing hut. A sow can farrow indoors if she has enough freedom, space to build a nest and 

access to an abundance of material to build a nest with. A sow can be moved to a farrowing box at the 

earliest one week before the expected farrowing. Minimum indoor space requirement is 7.5 m2 for a mother 

sow with piglets up to 40 days old”. This label pays farmers +100% compared to conventional price. For the 

consumer the price paid is variable (+30 – +150%) depending on type of product. The current Swedish sow 

herd size is ~140,200. 

 
David Kerr (DK), Dunbia, Northern Ireland (NI). DK is a pork development manager and is part of Dunbia’s Pig 
Innovation Centre looking at different temporary crating options.  

Marie-Estelle Caille (MEC), France. MEC works for the Department of Land and Agriculture in France. 
Currently there is no FF legislation. The French abide by the EU legislation for animal welfare. Some farmers 
are starting to look at FF systems themselves and her department are running trials. The French sow herd is 
~1,034,000 with almost 10,000 FF in organic or free range herds. 

Marko Ocepek (MO), Norwegian University of Life Sciences, Norway. MO is a PhD student working with 
Inger Lise Andersen. MO is originally from Slovenia and his PhD is looking at piglet mortality in relation to 
maternal traits. In Norway the farrowing crate has been banned for 10-15 years. The minimum pen size is 
6m2, there must be enough space for sows to nurse. If sows are very aggressive they can be crated for a 
maximum of 7 days post-farrowing. There are specifications for crate size. There is a risk that farmers will say 
all their sows are aggressive in order to temporarily crate. Norway aims to be self-sufficient in pork and does 
not export. Therefore there are 370 farms with a total sow herd of 60,000.   

http://www.krav.se/
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Graham Finney (GF), Agri-Food and Biosciences Institute (AFBI), NI. GF is relatively new to pigs. Previous 
experience was with cattle welfare. 

Nathan Williams (NW), Compassion in World Farming (CIWF). NW trained as a vet and works as European 
Food Business Manager for CIWF. Regarding FF, CIWF are looking at the commercial barriers and whole food 
supply chain solutions for greater uptake.  

Johannes Baumgartner (JB), University of Veterinary Medicine Vienna, Austria. JB is a vet and has been 
working on issues to do with farrowing for the last 20 years. He hosted the last FF workshop in 2011. Austria 
is 103% self-sufficient. 97% of sows are in conventional crated systems, 3% are organic free farrowing, which 
is about 6000 sows. Within that about 500 sows might be in temporary crating. The legal situation is based 
on the EU minimum welfare standards. However there have been changes at the national level (see JB’s 
presentation) and as a result there is an expectation that in 2033 temporary crating will be the standard with 
5.5m2 the minimum pen size and farmers only allowed to crate for the first few days of the piglet’s life. This 
will be in the Animal Welfare Act. There are specific rules for organic standards (BioAustria as main body - 
Standards: http://www.bio-austria.at/bio-bauern/beratung/richtlinien/bio-austria-richtlinien/), although no 
other premium labels. In Austria there are approximately 25,000 pig farms and a national herd size of 
250,000 sows. 

Christine Leeb (CL), University of Natural Resources and Life Sciences, Austria. CL is a vet researching pig 
welfare and has been leading a large EU project looking at organic production across EU countries which will 
encompass FF in both outdoor and indoor production systems. 

Roland Weber (RW), Agroscope, Switzerland. RW has been researching FF for the last 30 years and designed 

the FAT pens. The farrowing pens are regulated in the Animal Welfare Ordinance. The Swiss have had a ban 

on farrowing crates since 1997 with a transition period of 10 years. Specific regulations state that: “any 

farrowing crates installed after 1st July 1997 had to measure no less than 4.5 m2. Farrowing crates installed 

after 1st September 2008 had to measure no less than 5.5 m2, of this at least 2.25 m2 shall be allocated as 

lying area for sow and piglet. In farrowing pens installed since 31st October 2005, a contiguous lying area of 

at least 1.2 m2 with a minimum width of 65 cm and a minimum length of 125 cm shall be in place in the area 

accessible to the sow. The minimum width of farrowing pens shall be 150 cm. Pens that are narrower than 

170 cm shall not have any installations in the rear 150 cm of the pen”. So, essentially since 2007 sows cannot 

be restrained in crates unless under very exceptional circumstances (piglet-directed aggression or limb 

problems) and there must be details recorded of any restraint (e.g. why and for how long). Other legislation 

says that “sufficient long straw or other material suitable for nest building shall be added to the pen some 

days before farrowing and sufficient litter during the suckling period”. There are some labelling schemes (e.g. 

Coop Naturafarm) which specify no restraint at all, no exceptions. About 30% of the herd belongs to this 

scheme. This labelling scheme pays a premium to the farmer of ~ Fr. 25 more per 25 kg-pig; Fr. 0.5 more per 

kg for 100 kg pig. The Swiss herd is ~150,000 sows. 

Lene Juul Pedersen (LP), Aarhus University Denmark. LP is a senior researcher in the Animal Behaviour and 
Stress Biology group at Aarhus. LP has worked on FF systems since 2000. Along with VM she hosted the first 
FF workshop in 2008. LP also works on strategies to improve piglet survival, the issues of large litters and 
nurse sows and has projects on organic sow management, where there is increasing interest in this form of 
outdoor production in Denmark. 

Kate Parkes (KP), Royal Society for the Prevention of Cruelty to Animals (RSPCA), UK. KP is senior scientific 

officer in the RSPCA’s Farm Animal Department. The RSPCA has a farm assurance labelling scheme (was 

called Freedom Food, now called RSPCA Assured) which covers about ⅓ of UK pig production. The majority 

of which are outdoor pig producers. The RSPCA’s standards do not permit farrowing crates at any time (no 

temporary crating). Specific standards state: “equipment that has the potential to confine the sow for 

http://www.bio-austria.at/bio-bauern/beratung/richtlinien/bio-austria-richtlinien/
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farrowing must not be present. Minimum total pen size = 5m2. Any feeding stall present is in addition to the 

minimum total space. Minimum nest/lying area = 2.8m2 (calculated as part of the 5m2). Minimum creep size 

of 0.7m2 (in addition to the total minimum space). A total area of 1m2 must be unavailable to the sow – this 

extra 0.3m2 can be calculated from, for example, the area under sloped walls. Lying area must be solid 

(allowance for 1% drainage holes). Bedding/enrichment must be provided. A minimum of 2kg of straw per 

sow must be provided for nest building behaviour 48 hours prior to the expected farrowing date”. The 

premium paid to a producer for RSPCA Assured pork varies and has been reported to be 7-10p/kg. However, 

this is not just for FF. For the consumer the price premium paid for the RSPCA Assured label depends on the 

retailer and the pork product. Often RSPCA Assured is just one of a number of ‘quality’ attributes that the 

product is sold under. For example there may be a taste component as well. It is difficult to say whether the 

price premium is just for being RSPCA Assured or whether it includes these other aspects. Some examples 

from retailers (not necessarily like-for-like): Ham – Sainsbury’s – British = £1.25/100g; RSPCA Assured = 

£2.08/100g; Sausages – Sainsbury’s – British = £3.30/kg; RSPCA Assured from £4.78/kg, Sausages – ALDI – 

British = £2.84/kg; RSPCA Assured £4.23/kg. 

 
Meryl Ward (MW), chairwoman of Agricultural and Horticultural Development Board (AHDB) Pork 
(previously known as BPEX) and pig farmer (owning about 2000 sows on an indoor conventional system). 
AHDB Pork is the levy board in England that runs technical and marketing work on behalf of pig producers. 
They work closely with the NPA who lobbies on behalf of British pig producers whilst AHDB Pork produce 
evidence based work for the benefit of pig producers. There are ~400,000 sows in the UK (40,000 in Scotland 
and Northern Ireland, 5,000 in Wales, the rest are in England). 40% are produced on outdoor farms 
(therefore already FF) with very few indoor sows not crated. Ten years ago DEFRA (the UK’s government 
department for agriculture) put resources into working with SE and EB to develop PigSAFE which is being 
trialled on some commercial farms now in small numbers. There are farmers installing a farm-produced 
alternative, the 360° Farrower which is a temporary crating system. There was a government scheme to 
provide a small amount of support for FF but it was very small and few farmers took it up. It now no longer 
exists. So there is no financial support for farmers wanting to take up FF but who have problems with the 
costs to change. The national legislation (Animal Welfare Act 2007) is virtually the same as the EU 
regulations; therefore there is no ban on crates. However there is a lot of interest from consumers for high 
welfare products and therefore the retailers like Sainsbury’s are working with producers to find alternatives.  
 
Katja Stoddart (KS), AHDB Pork, UK. KS is the health and welfare projects manager of AHDB Pork who 
specialises in providing evidence-based advice for pig producers. 

Angela Cliff (AC), AHDB Pork, UK. AC is a knowledge exchange manager for AHDB Pork and works directly 
with producers.  

Charlotte Grimberg-Henrici (CGH), Christian-Albrechts-University, Germany. CGH is a PhD student working in 

Professor Krieter’s group carrying out projects on alternative farrowing systems, especially group housing 

systems. The current situation in Germany is it follows the EU regulations with national regulations 

(Tierschutz-Nutztierhaltungsverordnung) very similar. There is no ban on farrowing crates. There are organic 

schemes that permit temporary crating and there are different organic labels (e.g. 

http://www.bioland.de/infos-fuer-verbraucher/bioland-tiere/bioland-schweine.html and 

http://www.naturland.de/de/erzeuger/betriebszweige/schweinehaltung.html). Specific requirements for 

these labels are: “Free farrowing pen with only short term fixation of sows to reduce piglet losses. Farrowing 

pens are a minimum of 7.5m2 and additional 2.5m2 outdoor area. 40 days lactation for piglets. Straw 

bedding. Only 50% slatted floor allowed”.  Other specific labels are Tierschutzlabel (Deutscher 

Tierschutzbund e.V.  - http://www.tierschutzlabel.info/home/). The premium stage for this label includes 

specific requirements for farrowing: “Free farrowing pen with structured areas (lying area, activity area, 

http://www.bioland.de/infos-fuer-verbraucher/bioland-tiere/bioland-schweine.html
http://www.naturland.de/de/erzeuger/betriebszweige/schweinehaltung.html
http://www.tierschutzlabel.info/home/
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manure area); free farrowing pen 7.5 m2 (incl. creep); only short term fixation of sow; floor bedded with long 

straw; 4 weeks of lactation for piglets; no artificial rearing in rescue decks allowed”.  There is also a new 

labelling scheme that is open to conventional farmers called - Aktion Tierwohl (“action for animal welfare” - 

https://initiative-tierwohl.de/). For this label the finances are capped and then farmers are chosen by lottery 

to enter a higher welfare scheme and they can choose what they want to change in the farrowing house (or 

elsewhere on farm) to enhance welfare and they get paid according to this choice. For example: providing 

nesting material = 0.90€; Open drinking trough = 0.18€; free farrowing = 2.00€; 4 weeks lactation = 1€; 

Covered piglet nest = 0.10€; Piglet door between pens = 0.05€; Rooting area piglet = 0.33€. Currently the 

German national herd is 1,110,000 sows. 

Océane Schmitt (OS), Teagasc, Ireland. OS is a PhD student at Teagasc with SRUC and the University of 
Edinburgh looking at management strategies to keep piglets alive including nurse sow strategies. The most 
recent figures for the Republic of Ireland were from 2011 and state there are 150,000 sows kept on large 
farms (so small number of farms). The legislation is EU and therefore there are no bans on crates. 

Sébastien Goumon (SG), Institute of Animal Science, Prague, Czech Republic. SG is a post-doctoral 
researcher and is quite new to this area. SG is working on the temporary crating project with GI. There is a 
large knowledge gap in Czech Republic that they are keen to fill. 

Janni Hales (JH), University of Copenhagen and Jyden Bur, Denmark. JH is a post-doctoral researcher at 
University of Copenhagen and has just taken up a role with Jyden Bur, a pig building company with 
specialities in FF. JH completed her PhD on temporary crating and development of the SWAP system and is 
continuing to do work on piglet survival. Jyden Bur believes FF is the future and they want to develop 
systems with a sound scientific base.  

Vivi Moustsen (VM), Pig Research Centre (SEGES), Denmark. VM is responsible for PRC’s activities regarding 
R&D of systems for loose housed farrowing and lactating sows. The Pig Research Centre is in charge of 
research and development tasks related to pig production and of communicating knowledge obtained 
through these activities. Currently Denmark operates under the EU legislation (although there is national 
legislation too - Bekendtgørelse om beskyttelse af svin. Bekendtgørelse nr. 323 af 6. maj 2003. BEK nr 17 af 
07/01/2016 (Gældende). There are no specific bans on farrowing crates. The only specific wording around 
time in farrowing crates is “Sows (in buildings after Jan 1st 2015) must be loose in groups after mating and 
until seven days before expected farrowing. They must be placed in the farrowing unit no later than three 
days before expected farrowing”. Regarding nesting material “In the week prior to expected farrowing, sows 
and gilts must be provided with a suitable nesting material in sufficient quantity unless it’s not possible due 
to slurry-system on-farm”. In terms of regulations regarding dimensions of conventional accommodation the 
regulations are similar to those in the EU legislation: “Sows and gilts must be able to stand up and lie down 
without hindrance. There must be sufficient space behind the sow to assist during farrowing if needed. If 
sows are loose, there must be protection for piglets. Piglets should be able to suckle without difficulties. 
Enough of the total floor surface must be solid (or covered) for all piglets to rest at the same time – and the 
resting area should be dry and comfortable and separated from the sow. Sows and gilts must have a dry, 
drained and comfortable resting area”. There are organic and free range labelling schemes where no 
confinement is allowed. There is also the Antonius label where no confinement is allowed. There is also 
about to be a new scheme with options to increase welfare at 3 levels (welfare improvements made at each 
level) with various levels of confinement specified for farrowing. Option 1) to confine up to 4 days; 2) up to 2 
days, or; 3) to farrow outdoors with weaners and finishers having access to an outdoor run. In 2014 there 
was an action plan to improve pig welfare in Denmark and one of the pledges was to have 10% of the 
national herd FF by 2021. The number of sows FF is 25,000 with 6000-6500 in organic production, 6000-6500 
in non-organic, free range production, about 4000 in indoor zero-confinement and 8000 in temporary 
crating. The uptake is limited because of the cost of investment, variability in performance and no certainty 
of a premium. However there is definitely a shift in the farmer’s opinion of FF. Ten years ago farmers would 

https://initiative-tierwohl.de/
https://www.retsinformation.dk/Forms/R0710.aspx?id=1571
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say FF is not likely at all. Five years ago when building new farrowing facilities a number were considering it, 
now any new builds they are all considering it. The national herd size is ~1,000,000. 
 
Gavin Hodgson (GH), Agricultural Development Manager for pork, Sainsbury’s, UK. Interested in FF for a 
while, started at Bishop Burton College, worked in developing Dunbia’s Pig Innovation Centre before moving 
to Sainsbury’s. As a business Sainsbury’s are very interested in FF, which is reflected in the investments they 
are making in R&D in this area. 

Mark Hawe (MH), Department of Agriculture, Environment and Rural Affairs (DAERA), NI. MH is a pig 
technologist with DAERA.  

Liz Donnelly (LD), DAERA, NI. LD is a pig technologist with DAERA. 

Apologies for absences: 

Dutch colleagues (Anita Hoofs (Pro-Dromi system), Sofie van Nieuwamerongen (group housing) and Liesbeth 
Bolhuis) all from Wageningen University in The Netherlands send their apologies. The Dutch situation is that 
they adhere to the EU legislation, but have national legislation (Varkensbesluit) that aims to be above the 
minimum regulations, in particular in terms of minimum space requirements for pigs. However there are no 
specifics relating to farrowing. In 2010 the Ministry for Agriculture wanted to encourage more private 
initiatives in the sector to differentiate products thus pay for the extra costs of higher standards. There are 
organic labels - Milieukeur varkens and De Groene Weg, ECO or Biovarken and Scharrel which for most 
species indicates free range. However organics only occupy 1% of the market. There are labelling schemes 
for conventional pigs including Beter Leven (Better Life) which an animal protection society 
(Dierenbescherming) launched in 2007. Beter Leven has a 3 star approach with 3 stars awarded for the 
highest welfare. However they still allow temporary crating even in their 3 star scheme. Specifically to be 
awarded 3 stars the farrowing environment has to be a minimum of 7.5m2 and the sow can only be 
restrained for 3 days. They have to provide straw and the floor is 50% slatted and 50% solid. Large 
companies such as VION also have a labelling scheme called “Good Farming Star” but there appears to be no 
specifics about farrowing. Many farmers also sell directly to market and have created their own regional 
labels which have become popular. Currently the Dutch herd size is 1,092,000.  

Australian colleagues conducting work on FF include Greg Cronin and Rebecca Morrison. In 2010 there was a 
seminar series hosted by the Animal Welfare Science Centre in Melbourne where alternative farrowing and 
lactation systems were discussed including presentations by Greg Cronin 
(http://www.animalwelfare.net.au/comm/download/Alt%20Farr%20Presentations.pdf). Greg has been 
working on FF since the early 1990s and more recently has been working with Inger Lise Andersen on 
developing the UMB pen for Southern hemisphere conditions. Rebecca has been working with EB, SE, VM 
and JH at Rivalea (one of the largest pork producers in Australia). In their R&D department they have 
installed PigSAFE, SWAPs and a multi-suckle system where pigs are farrowed in systems like PigSAFE and 
then moved to cheaper, multi-suckle accommodation after ~10 days. Welfare is in the spotlight and after the 
voluntary gestation stall ban in 2017 (most farms have already switched) there is momentum to look at non-
confinement systems throughout the sow’s life. Recently Australian Pork (supported by the Pork CRC) 
commissioned a report on alternative systems (www.porkcrc.com.au/wp-
content/uploads/2016/06/Alternative-Lactation-Housing_03.pdf). The Australian herd is 265,000 with 10% 
free range therefore loose.  

Other countries not represented include North America. There is limited work in the USA; Yuzhi Li and Lee 
Johnson from the University of Minnesota recently conducted a study tour of Europe before they embark on 
new projects looking at alternative systems. There are also pockets of farmers in Texas and Illinois with free 
range systems. Italy is not represented here but they have organic herds and some interest from Paolo 
Ferrari at CRPA (Centro Ricerche Produzioni Animali) to explore a niche marketing scheme for Parma ham. 

http://www.animalwelfare.net.au/comm/download/Alt%20Farr%20Presentations.pdf
http://www.porkcrc.com.au/wp-content/uploads/2016/06/Alternative-Lactation-Housing_03.pdf
http://www.porkcrc.com.au/wp-content/uploads/2016/06/Alternative-Lactation-Housing_03.pdf
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Figure 1. Percentage of national sow herds from selected countries farrowing in conventional (farrowing 

crates) or alternative accommodation. Figures calculated based on data provided from delegates. 

0% 20% 40% 60% 80% 100%

Austria

Australia

Czech Republic

Denmark

Finland

France

Germany

Netherlands

Norway

Spain

Sweden

Switzerland

UK

Percentage of national sow herd from selected 
countries farrowing in conventional (farrowing 

crates) or alternative accommodation 

Conventional

Alternative



13 
 

Table 1. Summary of national herd numbers from selected countries farrowing in conventional (farrowing crates) or alternative accommodation. Data 
provided by delegates. * = based on industry estimates 

 AT AU CZ DK FI FR DE NL NO ES SE CH GB 

Total 
number of 
sows in 
national 
herd 

244,970 265,000 143,000 1,000,000 131,000 1,034,000 1,910,000 1,092,000 60,000 2,353,000 140,200 150,000 400,000 

Organic 6000   6250 981  
(on 11 
farms) 

8150 15800 10,092   2700 1600 30,000 

Non-organic 
outdoor 

100 26500  6250  1000      <10 
farms 

160,000 

Indoor zero 
confinement 
places 

   4000 ~10 
farms* 

     67,500 150,000 150 

Indoor 
temporary 
crating 
places 

500   8000       70,000 
(pens 

built with 
crating 

options 
but not 
allowed 

routinely) 

 800 

Total 
number of 
alternative 
places 

6,600 26,500  24,500 ~20 
farms* 

9,150 15,800 10,092 60,000  140,200 150,000 190,950 

AT = Austria, AU = Australia, CZ = Czech Republic, DK = Denmark, FI = Finland, FR = France, DE = Germany, NL = The Netherlands, NO = Norway, ES = Spain, SE = Sweden, CH = Switzerland, GB = Great Britain 



14 
 

Session 2: Systems (new information, systems and performance) 

Chair: Sandra Edwards 
The first session updates on systems previously presented at the 2008 and 2011 workshops or 

introduces new systems. The sections are grouped based on different systems available, namely 

zero-confinement, group or multi-suckle and temporary crating. We will start with a series of 4 talks 

about zero confinement systems where there is no possibility of the sows being restrained in a crate 

at any point during farrowing and lactation.  
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Zero-confinement 
     PigSAFE development in the UK and Australia - Emma Baxter, UK 

 

     SowComfort farrowing pen (formerly UMB) - Marko Ocepek, Norway 

     Inno-Pig - Charlotte Grimberg-Henrici, Germany 
 
 

     Organic pig husbandry in Europe: Pro-PIG - Christine Leeb, Austria 

     Summary, group discussion     

 



Emma Baxter & Sandra Edwards 

Free Farrowing Workshop, Belfast 
September 2nd 2016 

PigSAFE update 



Final PigSAFE pen 

2 



Design details – nest size 

• SRUC research trials testing “large” vs. “small” space 

3 

18% 
LBM 

11%  
LBM 

Baxter et al. 2015 AABS  



PigSAFE commercial comparison performance 
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Commercial uptake – some results replicated 

Many farmers want to reduce 
costs or feel that elements of a 

design may not be needed 
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Altering designs influences performance 
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Uptake and commercial performance 

• Comparative data with crates difficult to find – mostly 
anecdotal: 
“Freedom pens doing well but 4% higher mortality than crates” or “both run 
the same at about 11% mortality” 

 

 

• Difficult to summarise 

– Different staff, systems, different quantity and quality of 
data made available, different genotypes 
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Management - optimising 
human inputs 

PigSAFE commercial trial – site effects on total mortality 



Influence of staff experience on piglet mortality 
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Figures since 2012: 
8-9% LBM 

~11.5 weaned per 
litter  

(from avg BA 12.6)  
 



PigSAFE Australia 

• 30 PigSAFE pens 
 

• Aims – design for a southern hemisphere 
climate 
 

• Can the design work without alteration? 
 

 

 

Dr Rebecca Morrison 



Four time replicates/batches 
(March  August 2012)  

PigSAFE room = 18-22°C, Crate room = 20-23°C 
Same staff, same distribution of parities (0-4)  

Vs. 



Results - performance 
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Farrowing behaviour 

 



Challenges - Temperature 

• Most pig unit accommodation in Australia has natural 
ventilation 

 

• Cooling mechanisms include misters and drip coolers 

 

• Challenge to keep sows cool without compromising piglet 
welfare 

 

• What would the performance be like over an Australian 
summer? 



Seasonal effects on mortality 

Pork CRC Final Report 1A-105 

PigSAFE 

Crates 

Non-significant (P=0.489) but numerically higher 
mortality in PigSAFE during summer months  

Percentage live-born mortality for each time replicate 



Challenges - Temperature 

During lactation sows likely to seek cooler areas even if 
shed temperature comfortable 



Challenges – Temperature 
Piglets share same space as sows 



Dunging passage 

Nest 
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Piglet and sow location by 
temperature 

24.3°C 
threshold for 

piglet location 
to become 

risky 



PigSAFE Australia 

19 

2% reduction in 
mortality with 

“skirts” but non-
significant so not 

clear if worth 
additional expense 



Other benefits? 

• Performance benefits  
– Avg piglet wean weight was 9.13kg in PigSAFE vs. 

8.77kg in farrowing crates during SRUC trials 
 

– Weak trend for higher growth rate in PigSAFE Aus (note: 
difficult to provide creep feed without sow getting it) 

 
– Tendency for higher feed intake in PigSAFE SRUC trials 

(7.27kg v. 6.44kg per sow per day).  

– Trend for same result in Aus 
 

– Tendency for fewer shoulder sores in PigSAFE (Aus) 
 

 
 

 

  

 



Any questions? 
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PigSAFE development in the UK and Australia – Emma Baxter (SRUC) & Sandra Edwards 

(University of Newcastle), UK 

PigSAFE stands for Piglet and Sow Alternative Farrowing Environment. The pen was a culmination of 

a project funded by Defra in collaboration with industry and NGOs with the aim to re-design the 

farrowing environment to maximise both animal welfare and economics.  

The final pen can be referred to as a “designed pen” where there are different areas to fulfil 

different functions. These include a solid nest-site, bound by solid walls on two sides and a clear 

nest-entrance where sows can see the neighbouring pen. There is a corner creep in the nest for easy 

piglet access from the nest and easy farmer access from outside the pen. Outside of the nest 

everything is a lot more open with barred walls so that sows can make oral-naso contact with each 

other. The drinker is positioned in a slatted dunging passage. The feeder is separate to the dunging 

and nesting sites and the sow can be locked in here if necessary for husbandry routines. The feeder 

is only wide enough for the sow to be shut-in whilst feeding. She can only stand or if she lies down it 

could only be in a ventral position. She cannot be locked in for farrowing therefore the pen can be 

categorised as zero-confinement. 

We learnt many things about pen design throughout the project and one element that significantly 

affected performance was the size of the nest. At research trials at SRUC we had a simple 

experimental design comparing a “large” and “small” pen size. We found that in the larger treatment 

live-born mortality was 18% whereas in the “small” treatment mortality was “11%”. The nest size 

was particularly crucial. It was noted that in the larger nest size sows could roll without making 

contact with the piglet protection features (sloped walls, rails in front of creep entrance) and piglets 

could be crushed from rolling. It was also noted that in the larger nest piglets were more at risk from 

wandering away from the creep area and therefore the warmth emanating from this. Anecdotally 

those working on the project thought some piglets became chilled which could have led to greater 

mortality. The pen was successful in promoting farrowing in the optimum location (i.e. in the nest). 

This work has been discussed in detail in Baxter et al. 2015.   

Once we decided on the best final design the pen was adapted and run by farm staff at both SRUC 

and Newcastle University sites. SRUC had a new-build scenario and Newcastle University converted 

an existing farrowing house. Key performance indicators were recorded for both PigSAFE pens and 

conventional crates at both sites and there was no significant difference in piglet mortality at either 

site. Industry top third results at that time are also displayed to benchmark the system. 

We found interesting results when PigSAFE was adopted by some commercial farmers, including a 

replication of what had been seen at the experimental level. Some farmers wanted to put in just a 

few pens to get their farm staff used to working with loose farrowing sows. Defra had made grants 

available to early adopters to do this. Farmers would work with us and replicate the recommended 

design. However once comfortable with the performance and working with the sows they found 

they wanted to adapt the design to save money or because they found certain features seemed 

redundant. For example the separate feed stall is expensive. It is there primarily for farmer safety. 

However if farm staff feel confident they can run the pens without this feature they may choose to 

remove it and simply feed in the dunging passage. This was done on one farm but in removing the 

feeder they unintentionally altered the nest dimensions which impacted on performance 

http://www.appliedanimalbehaviour.com/article/S0168-1591(15)00147-1/abstract
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significantly. So we learnt a number of things from this experience: design details are critical for 

success and knowledge transfer and on-going communication with early adopters of farrowing 

environments is very important. We try and work with farmers who want to trial PigSAFE and if they 

want to remove a feature such as the feeder we work with them to make sure the nest dimensions 

are not altered.    

Commercial uptake of alternative systems is increasing in the UK. However it is very difficult to get 

comparative performance data. There is a lot of anecdotal information about performance with 

some systems performing well and others showing high levels of variability between batches. This 

variability is perhaps inevitable as each farm has different staff, different systems and different 

genotypes which all are known influences on performance.  

During the PigSAFE project we demonstrated that even though the same system was being trialled 

at 2 separate sites – there was a difference in performance. Although there were no significant 

differences between PigSAFE pens and crates at either site, you can see the numerical difference. 

When you examine the history of the farm staff working at the site you can see that the site where 

there was most success had a farm manager coming from an outdoor unit. On site 2 the farmer had 

been working with crated sows for the last 25 years.  

The learning curve for the farm staff at site 2 was interesting. When allowing the farm staff to run 

PigSAFE with no instruction you can see the first batch was poor. However once research staff made 

suggestions that the system should not be run like a crate system (e.g. you must provide bedding), 

system performance improved significantly and now at both sites the system continues to be run by 

farm staff and since 2012 average live-born mortality is 8-9% with approximately 11.5 piglets 

weaned per litter (from a born alive average of 12.6). The performance is very encouraging. Our 

experience demonstrates the importance of optimising management as well as pen design. 

PigSAFE Australia: In 2011 I was seconded to Australia to work with Rivalea (one of the largest pork 

producers in Australia) and more specifically with Dr Rebecca Morrison from their R&D department. 

Rivalea are involved in a Pork CRC project looking at non-confinement systems in general (group 

housing of gestating sows and possibilities for developing loose lactation systems). Since the 

majority of systems are designed in the Northern hemisphere they wanted to see whether the 

design could work in the Southern hemisphere without alteration. They built 30 PigSAFE pens to the 

recommended design.   

Running the PigSAFE system against conventional crates over an Australian autumn and winter 

resulted in no significant differences in performance. Farrowing behaviour was positive (i.e. sows 

farrowed in the nest-site) and piglet survival levels were good. Staff were taught how to manage the 

system and the response was positive. However the major challenge was to run over an Australian 

summer. Most pig housing in Australia is managed using natural ventilation. Cooling mechanisms 

involve drip cooling or misters.  

When testing PigSAFE against crates during summer, there were non-significant but numerically 

higher piglet mortality levels in PigSAFE.  Sow behaviour changes when ambient temperature goes 

above a certain level. They use posture changes to cool themselves. They also use the pen in a 

different way with the cooler dunging passage becoming more attractive. Although interestingly this 

mainly happened after farrowing and the sows still chose to use the nest for farrowing. Perhaps this 
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indicates how strong the motivation is to farrow in an area that has stimuli of an optimum nest-site 

(e.g. enclosed, substrate, defined nest-entrance). The increased use of the dunging passage by the 

sow during lactation is not a problem, however the dunging passage has no piglet protection 

features and the risk for piglets became clear when the piglets also sought out cooler areas of the 

pen. The threshold in ambient temperature where piglets chose “risky” areas to lie in was 24.3°C.  

Following these results Rivalea invested in piglet protection features in the dunging passage and also 

installed more cooling mechanisms for the sows. The result was a 2% decrease in mortality but no 

significant improvements. The latest projects involve looking at piglet cooling mechanisms to try and 

encourage the piglets to rest in less risky areas when not suckling. All results from this work in 

Australia are available in the Pork CRC Final report. 

Other measures taken from PigSAFE projects included growth rate in piglets and sow condition. It is 

important to determine if there might be additional benefits in loose systems to help pay for the 

additional capital investment. In the UK at the SRUC new build site there was a significant increase in 

piglet weaning weight (300g per piglet – all results are adjusted for litter size at weaning). A weak 

trend for higher growth rate was also seen in PigSAFE Australia, but this was not observed in 

Newcastle where they have a farrowing house conversion. It could be that a new build scenario has 

additional benefits to do with a “better” overall space for the sows to encourage high feed intake 

and therefore higher weaning weights. There was a tendency for higher feed intake for SRUC 

PigSAFE sows with a similar trend noted in Australia. In Australia they also noted fewer shoulder 

sores in PigSAFE pens. Studying whether any of these results have long-term impacts on 

performance is an important aspect that could influence commercial uptake. 

Questions/Discussion: 

MO: What is the size of the PigSAFE pen? 

EB: Sorry I did not mention it. The pen we recommend now is 3.6m x 2.4m = 8.6m2. The length can 
be reduced to 3.4m to make the dunging passage a bit smaller but you should not reduce the nest-
size.  

GI: Why do free-farrowing piglets wean at a heavier weight? 

EB: It has been shown by VM that sows let down for longer in pens than in crated accommodation. 

VM: Yes it was 10.3 seconds in pens versus 8.3 seconds in crates. Let down of milk is very short so 
every second counts. It is only 2 seconds difference but it means about 25% extra milk per suckling. 
Longer let down could be a result of calmer nursings with sows terminating fewer sucklings in pens 
and fewer teat fights observed by piglets in pens. This could have something to do with easier udder 
access. See Pedersen et al. 2011 for more details of the study. 

SE: There are other factors to consider such as the difference between overall farrowing room 
accommodation. At EB’s farm they have a conventional farrowing crate building whereas PigSAFE is 
in a new building which has higher ceiling and greater airspace which could encourage greater feed 
intake. The same effect was not seen at Newcastle where we retro-fitted. 

LP: Why is there higher mortality in summer? I would’ve imagined that it might be worse for sows in 
crates in a hot environment because they cannot change posture and thermoregulate well at all. 

http://porkcrc.com.au/wp-content/uploads/2013/12/1A-105-Part-1-Report.pdf
http://www.livestockscience.com/article/S1871-1413(11)00142-9/abstract
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EB: There is higher mortality in both systems in the summer. There are a number of reasons 
including sows reducing their milk yield. The reduction in milk yield is seen in crates resulting in more 
piglets dying of starvation. In pens the deaths are attributed more to over-lays, which is likely to be a 
result of increased sow posture changes as she tries to thermoregulate and increased sharing of 
cooler spaces by sows and piglets.  

DT: What are people’s experiences with cooling systems in free farrowing? 

VM: DK have been trialling different flooring including underfloor cooling pads using water pipes. UK 
producer using 360 Farrower uses water cooling pads for both sows and piglets. It can be very 
sensitive to changes. 

AC: We have a 360 farmer using this system and it seems to work. 

LP: Type of flooring can influence sow cooling. Metal slats allow more dissipation of heat. Plastic 
slats are not as efficient at dissipating heat.  

LP: It is interesting that the piglets also change their behaviour when ambient temperature exceeds 
24.5°C. I think this was our limit when sows started to change behaviour, whereas for Australia this 
seems to be the lower threshold. 

EB: Generally management involves dealing with trying to keep piglets warm; however it is 
important to think about the piglets’ needs when the temperature gets too hot. This is especially the 
case as lactation progresses and the piglets are much better at maintaining their temperature 
compared to when they are born. Australian innovations include trying to do something with the 
creep during summer to create a safe cool space.    

AV: Do farmers want a pre-made commercially available system or to design one themselves? 

MW: I think many farmers would like an “off-the-shelf” option that can perform well. 

VM: Some farmers like to create their own systems or like to have their own fingerprint on a system 

by taking innovations such as sloped walls to pen design companies and asking for modifications to 

incorporate elements that they like.  

EB: Designs can be sensitive to adaptation so a way forward for uptake is to improve the 

communication between farmers, researchers and pig building companies so that the critical aspects 

of design would not be ignored during commercial uptake. 

 



Norwegian University of Life Sciences

Inger Lise Andersen and Elsbeth Morland
Norwegian University of Life Sciences, Dep. of Animal and Aquacultural

sciences, P.O.Box 5003, Norway (inger-lise.andersen@nmbu.no)
Introduction and Aim

The SowComfort farrowing pen was developed some 

years ago with the aim to satisfy basic behavioural

needs and increase sow resting comfort during 

farrowing and lactation. Due to promising results 

regarding sow-piglet communication and piglet 

survival in the first prototype pen, the objective of the 

present innovation project was to develop a 

commercial version of the pen and collect production 

data from this and traditional, similar sized farrowing 

pens with a corner creep area, with no mattress and 

without hay rack in one commercial herd

The «SowComfort» pen
The “Sow Comfort” farrowing pen” (7.68 m2) 

comprises two compartments: a “nest area” and an 

activity/dunging area. The nest area has solid side 

walls, sloped walls on three of the sides

and a hay rack on the fourth wall allowing free access 

to hay or straw. The nest area has two zones with floor 

heating covered by a 30 mm thick rubber mattress.

Sow material and analysis
1st commercial herd: 162 healthy LY sows of different
parities and their litters, of which 61 litters were from
three different batches in an old pen system vs. 101
litters were from four different batches in the
SowComfort pen.

2nd herd: 156 healthy LY sows and their litters
distributed between three different batches kept in an
old pen system. We collected production data from
343 healthy sows with different parities in the new
pen, distributed between 7 consecutive batches.

The data within each of the two herds were analyzed
separately as they differed in management routines,
and we used a generalized model in SAS

ResultsProduction results showed that % mortality 

of live born piglets was around 13% in both pen 

systems, but causes of mortality in the two pens 

differed. While the SowComfort pen resulted in lower 

mortality (1.7 ±0.5%) due to starvation (i.e. no milk in 

the stomach), more piglets were crushed in this pen 

compared to the old system (SowComfort pen: 

11.8±1.4 vs. old pen system: 9.6± 1.2). 

1st herd: Percentage of piglets per litter without knee 

lesions were significantly higher in the SowComfort

pen (28.8±3.1) than in the old pen system (11.0±2.4; 

P<0.0001), indicating that the rubber mattress 

provides more protection than concrete floor with 

sawdust. 

ResultsIn the second herd, where we had the 
opportunity to collect data from 7 consecutive batches, 

piglet mortality declined significantly and steadily from 

15.4±1.6% in batch 1 to as low as 11.7±1.6 in batch 7 

(P<0.0001). Mortality of liveborn piglets was 

significantly lower in the SowComfort pen (P<0.0001), 

and primiparous and second parity sows had the 

lowest mortality (P<0.0001). Mortality due to 

starvation was rare while crushing was the most 

common cause of death. 

Production results on the "Sow comfort" 

farrowing pen for loose housed sows

The farmer is satisfied with the positive sow contact

in this system,  and that it requires

less management around the time of farrowing

SowComfort, 2nd

herd

Batch 1 Batch 2 Batch 3 Batch 4 Batch 5 Batch 6 Batch 7

No. of live born 

per litter

14.5±0.3 14.6±0.3 14.3±0.4 15.7±0.2 13.4±0.3 13.8±0.3 14.2±0.2

Mortality of live 

born %

15.4±1.6 15.1±1.3 13.0±1.8 12.3±1.6 12.4±1.3 12.4±1.8 11.7±1.6

Stillborn % 2.9±0.7 4.8±1.0 4.5±1.2 5.5±1.1 4.6±0.8 6.3±1.2 6.5±1.5

Dead without 

milk %

3.6±0.7 2.1±0.6 1.0±0.3 1.7±0.6 0.2±0.2 0.7±0.4 1.3±0.5

Overlain % 9.8±1.4 12.1±1.4 10.7±1.7 9.1±1.4 10.7±1.3 9.9±1.8 7.8±1.2

Other causes % 2.7±0.6 0.7±0.3 1.1±0.3 1.7±0.6 1.5±0.5 2.1±0.7 2.4±0.8

No. of weaned 

piglets

12.2±0.3 12.4±0.2 12.5±0.4 12.3±0.2 13.8±0.4 11.7±0.4 12.2±0.2

a

a a

a

b

b

b b

0

2

4

6

8

10

12

14

16

18

20

Mortality of

live born

Overlain No milk Other causes Stillborn

%

Traditional pen SowComfort pen

SowComfort pen
Traditional, old pen system

Conclusion: With an average og 14 liveborn piglets, these 

results show that this pen is a promising alternative to other 

farrowing pens for loose-housed sows with great potential for the 
future
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SowComfort farrowing pen update – Marko Ocepek, Norwegian University of Life 
Sciences, Norway 
 
Marko Ocepek from the Norwegian University of Life Sciences presented work on behalf of Inger-
Lise Andersen about the development of the SowComfort farrowing pen (previously named “UMB 
pen”).  
 
The pen has separate nesting and activity areas. The nesting area has a rubber mattress (3cm thick). 
Rather than a separate creep area the floor is equipped with under-floor heating which is zoned. 
There is one zone for the piglets and one zone for the sow intended to meet their different thermal 
needs. There is also a hayrack for nesting material and feeding, sloped walls for the sow to 
comfortably lie against and for piglet safety. The activity area is the dunging site with feeding and 
water area. Sows can make contact with neighbouring pigs through openings in gates/fences. The 
pen measurements are set to dictate where the sow choses to lie down. The optimal placement of 
the sow is in the nesting area with her back towards the sloped walls and the width of the pen is to 
accommodate this. The length of the pen is to provide the sow enough room to comfortably move in 
the activity area. The pen measures 2.4m x 3.2m, an area of 7.7 m2. In Norway the minimum 
requirement for a farrowing pen is 6m2. 
 
The pen has been in development since 2007 with trials in both Norway and Australia leading to 
optimisation of pen design and this final “SowComfort” farrowing pen has been in use since 2014. 
Early designs on-farm saw some difficulties when the pen’s feeding trough was long and covered one 
wall in the activity area in order to allow both sow and piglet feeding and let the piglets stay in the 
pen after weaning. This did not work well as the sow defecated in the long trough. A corner trough is 
recommended. 
 
Results show that the pen works really well, especially for first and second parity sows with large 
litters. Farmers have reported less management requirements with this pen. Usually what happens 
is that farmers hire in labour around farrowing time to supervise farrowings, warm and dry piglets at 
farrowings and help them find the udder etc. However with this pen it seems that less help is 
required. Other farmers report that the sows seem to relax fast in the pen creating a nice working 
environment. In terms of performance the trend reflects what has been reported in the PigSAFE 
presentation that piglet survival improves with experience. Piglet live-born mortality was reduced 
from 15.1% in batch 1 to 11.7% in batch 7 and now these results are becoming more consistent 
showing stability in the system. 
 
More information on the development of the SowComfort Farrowing Pen can be found at 
http://www.freefarrowing.org/freefarrowing/info/5/individual_farrowing_pens/11/comfort_farrowi
ng_pen_systems 
 
Also you can contact Inger Lise Andersen: inger-lise.andersen@nmbu.no  
 
Questions/Discussion: 

GI: How do you find managing the piglets with no creep area?  

MO: The thermal zones and the sloped walls give protection for the piglets when they are most 
vulnerable and this design is considered more like the “wild-type” situation where there would be no 
creep and piglets would lie close to the sow. To help with management this latest design has gates 
between the activity and the nest area to lock the sow out of the nest area to manage the piglets. 

PL: Do you have to go in to the pen to lock the sows away from the piglets? 

http://www.freefarrowing.org/freefarrowing/info/5/individual_farrowing_pens/11/comfort_farrowing_pen_systems
http://www.freefarrowing.org/freefarrowing/info/5/individual_farrowing_pens/11/comfort_farrowing_pen_systems
mailto:inger-lise.andersen@nmbu.no
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MO: Yes 

Group: There was a general discussion about creeps - should creep areas be almost completely 
enclosed and how close should the heat source be to the sow, is it uncomfortable for the sow to 
have a radiant heat source so close to her?  

If creep areas are used there is a need to make the creep easily accessible for the piglets. If you have 
a small entrance it can be more difficult for the new-borns to find the creep. This is where pen 
design details are important. Where corner creeps are used and pen design details are intended to 
encourage farrowing in an optimum location (e.g. such as the intention with PigSAFE having a clear 
nest-entrance and a sense of enclosure), piglets have been shown to find the creep early (within 
24h) because the corner creep is adjacent to the udder as the sow farrows with her head facing the 
nest-entrance. Similar designs are seen with the Danish Free Farrower. In terms of sow thermal 
comfort. There does not seem to be an aversion to lying near a heat source in a nest area. Around 
farrowing sows seem motivated to seek out warmer areas. Sometimes during lactation there are 
reports of the opposite problem – sows lie in front of the creeps but with their backs to them so it is 
more difficult for the piglets to access early.  
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Inno-Pig 
 

Influence of different farrowing and rearing systems 
on animal welfare, animal health and economic pig 

farming – interdisciplinary approach  



Project objectives  

Development of housing systems  

Farrowing stables 

• Zero-confinement  

• Group housing  
   

 
Rearing / fattening  

• „Two-phase“: Rearing and fattening 

• „One-phase“: Weaning-to-finish 

• Rearing in farrowing stables and       
  fattening 

Animal health 

Animal behaviour 
i.e. tail-biting 

Performance  
z.B. piglet losses, weight gain  

Economy  



Project partners  

Inno - Pig   

Science    

• CAU Kiel  

• GAU Göttingen 

• TiHo Hannover 

Economy  

• Big Dutchman  
  Pig Equipment  

• Alfons Greten 
  Betonwerke 

• ISN-Projekt 
  Coordination 

• AEF Old. Müns. 

Chamber of agriculture  / 
Research farms   

• LWK Niedersachsen 
  Wehnen 

• LWK Schleswig-Holstein 
  Futterkamp 



Structure of study  



Zero-confinement 

Group housing system 
 

GH 1                             GH2  
 



Zero-confinement 

Group housing system 



Zero-confinement 

Single housing system 
 

Vissing Agro: 7.50 m² 
 
 



Single housing system 
 

En-Sta: 7.00 m² 
 
 
 

Zero-confinement 



Rproductive traits  

• Piglet losses 

• Date 

• Cause 

• Location 

• Weight  

• Birth / weaning weight 

• Cross-fostering 

• Post partum body temperature of sow 

 

 



Behavioural observation  

Sow 
• Behaviour ante partum 
• Farrowing behaviour 
• Lying down behaviour  
• Contact with piglets 
• Social behaviour with 

sows 
• Time budget 
• Usage of housing 

system 
• Suckling frequency 
• Defecation 
• … 

 

 

 

 

Piglets 
• First three critical 

days 
• Usage of housing 

system  
• Time budget 
• Cross suckling 

– Week 1 
– Week 3 

• Interaction with litters  
• Defecation 
• Suckling frequency 
• … 

 



Scoring sow 

Skin 
Teats 

Vulva Shoulder 

Bursa 

Gait 

Back fat 
thickness 

Weight Body 
condition 

Dirtiness 



Skin 
lesions 

Scoring piglet 

Coronary 
band 

Weight 

Gait / injuries 



Coventional farrowing crates 

 

• Sow more inactive 

• 50% chance: Teats next to nest  

 

Zero-confinement 

 

• Sow more active 

• Greater distance to nest               

Piglets‘ acceptance of nest 

How to direct piglets in the nest in the first critical days? 
 



Thank you for your attention! 
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Inno-Pig – Charlotte Grimberg-Henrici, Christian-Albrechts-University, Germany  

The Inno-Pig project investigates the influence of different farrowing environments on animal health, 

welfare and economics. Not only is there a farrowing stage to look at with conventional, zero 

confinement and group systems there is also a rearing and fattening stage being studied.  The 

project involves different stakeholders including scientists from Kiel, Gottingen and Hannover, but 

also industry representatives in the economy section. Big Dutchman are involved in providing 

systems and there are other stakeholders involved in flooring design. The Chamber of Agriculture 

and the research farms are involved in project coordination. 

There are two stages of the study design. We have three different farrowing systems; conventional 

farrowing crates, individual pens where the sow is not confined and group systems of 10 sows and 

their litters. The group systems will also be covered in more detail in a later talk but the system is 

illustrated in this talk. There is a smaller and a larger group housing system – 5m2 vs. 6m2. There are 

single pens for the sows and litters with separate entrances and then communal areas with feeding 

stations for both the sows and piglets. Nesting material is some straw and Jute sacks. The 

management in groups is that the sows move in 1 week before farrowing and then 3 days before 

farrowing they are separated into their individual pens and then they stay for 6 days. The piglet 

doors are opened first and then 30 minutes later the sows are let out. 

There are two types of individual housing pens; the Vissing Agro system (Danish) which is 7.5m2 (2.5 

x 2.8). It has a covered corner creep area. It does have the capacity to confine the sow but it was not 

used for this in the experiments. The floor is fully slatted. This is compared with the En-Sta (Dutch 

system) which is 7m2 (1.9 x 2.75). There is a smaller covered creep. The flooring is fully slatted and 

this pen does have the capability to crate but was not used for this trial. 

Reproductive traits were recorded including piglet losses and their causes, birth and weaning 

weights, levels of cross fostering and post-partum sow health. 

Behavioural observations were made of both sows and piglets including looking at behaviour before 

and around farrowing, lying behaviour, how much contact the sow makes with the piglets and other 

interactions, time budgets, use of the pen, suckling frequency and hygiene. For the piglets the first 3 

days of life were focused on and how they use the pen, their time budgets, the amount of cross-

suckling in the group systems, interaction with litters and suckling frequency.  

Physical measurements included lesions at different areas as well as weight, back-fat, dirtiness and 

gait. For the piglets there were scores for evaluating lesions and lameness.  

Early results show that the piglets stay close to the udder for the first few days. In the conventional 

pens the sows were less active therefore the piglets have a 50/50 chance of being next to the teats 

when they rest in the creep. However in zero confinement the distance to the piglet creep can be 

further away because the sow’s position is not fixed and therefore there is a higher chance of not 

being near the teats or not coming away from danger because the piglets want to be close to the 

teats. So the focus is on how to direct the piglets to the creep area within those first critical days. 

 

 



59 
 

Questions/Discussion: 

VM:  Does the jute sack work to attract the piglets to the creep area? Do you use it as the Pro-Dromi 

system suggests – i.e. allow the sow to nest with it and then move the jute sack into the creep 

because it smells of the sow and therefore may help with piglets being attracted to the creep? 

CGH: The sows get the jute sack 3 days prior to farrowing and only for 1 day after farrowing and then 

it is removed because of hygiene. The jute sack is too dirty to leave in the pen, this is especially true 

in the individual zero confinement pens. 

SE: In your group housing system what does the entrance to the creep look like? 

CGH: It is a small entrance. The creep is a front creep box to one side of the pen near the pen 

opening. 

SE: The entrance looks small and not very attractive. Other delegates said that in their experience if 

the entrance is more open the piglets are more likely to find it and would prefer not to be too far 

away from the sow.  

CGH: The creep is open in the single pens but they still see the piglets laying close to the sow. It can 

take up to 3 days for them to come away from the sow. 

LP: Did you try different heat sources? We did a trial where we compared two different heat sources 

– traditional heat lamp and a radiant heat source and they found that the piglets used the creep area 

more with the radiant heat source as it is more evenly spread (see picture below).  

 

 

Photo: Grene-

Kramp from 

PigProgress 

article April 5
th

 

2016 

 

CGH: We have tried a similar thing but we did not find the same result. 

AV: In some of the pictures it looks like you have a very open creep front with only a small roof area 
and no walls. In this case there may be a lot of air movement out of the creep area which might 
actually be creating a draft which can influence the piglets’ behaviour. 

SE: Perhaps do a “smoke test” to see how the air travels in the pen and see if there is this potential 
effect that you are not seeing but is affecting the piglets. 

SG: You mention the sows are more active in zero-confinement. Which measures did you compare? 
Lying and standing? Why are the sows in zero-confinement more active? 

CGH: This is actually a note to say they can be more active we haven’t done the measurements yet 
to see if they are. 



60 
 

JB: You mentioned that the sows are grouped when they come in – are these established groups 
before they come in or are they grouped at the point of coming in to the farrowing accommodation? 

CGH: They are already in a large gestation group of about 200 sows. However the gilts do not know 
the older sows. 

CL: What was the motivation to have 10 sows per group? 

CGH: It was decided based on space allowance available. Already we have a system trialling 6 sows 
per group in a different set-up but we wanted to increase this in the Big Dutchman system. 

SE: Groups will be discussed later in the group housing section. 

SE: What do German farmers think about the system? 

CGH: Big Dutchman have already designed the farrowing stable “2030” and have a showroom of it 
but they now want to have results on whether or not it will work and at the moment German 
farmers like the conventional system because of the perception there is less workload.  

EB: How open are Big Dutchman to changing their “2030” design if your results suggest pen changes 
to improve performance? 

CGH: We have already changed some elements. For example for the piglet creep we have already 
added an extra entrance door. If we find changes that can improve performance they are open to it. 

VM: As I understand it the German legislation says that the sow must be able to be confined for the 
safety of the workers. In zero confinement how do you meet that requirement?  

CGH: In the group system it is not possible (we could only separate them from each other by closing 
in their home pens) but as we are a research farm we are allowed to work with it. In the single pens 
we are actually using temporary crating options so we could do it if needed. 

JB: Who in Big Dutchman decided on this “2030” concept? It appears it was just a gathering of a few 
people who had read some literature and come up with it. 

CGH: Yes but we have also had experience of group housing and we have tried to influence them as 
well. 

AV: Can I ask about the size of the pens you are using because the pens are just one big area rather 
than a more designed pen with different areas and why are the pens so big if it is just one large 
space of 7.5m2 and 7.0m2? It makes sense in PigSAFE but not here. Finnish producers would not be 
happy with such a large space. 

CGH: Literature research including German journals suggested that 7.0m2 is a good size to start with. 

AV: But this might cause a problem with the sow being so far away from the creep area. It might 
work better with different structures to define the pen so make the quality of the space better. 

CGH: We were worried about it being too small for her to move around, although in the group 
housed it is smaller at 5m2 and 6m2.  

VM: The Vissing Agro pen is 2.4m x 2.4m (so much smaller) and then farmers do seem to prefer 
those dimensions to get it to work better. The larger pens without definition in space may not work 
as well. 

 



Organic pig husbandry in Europe:  
 
 
 
 

ProPIG 
 
 

C. Leeb , G. Rudolph, D. Bochicchio,  G.Butler,,  S. Edwards, B. Früh,  M. Holinger , 

G.  Illmann,  A, Prunier, J.Y. Dourmad, T. Rousing, C. Winckler 



Aim 
 

 Compare organic pig husbandry systems  
• Regarding AHW and ENV 

 Investigate the interaction of aspects of AHW and ENV 
 Improve the situation – Handbook/PigSurfer 

 



PARTLY 
OUTDOOR 

INDOOR with outside run 

Pig Husbandry Systems 

Weaners (WE)  Fatteners (FA) 

EC No. 834/2007 und 889/2008 

Pregnant & lactating sows (SO) 



PARTLY 
OUTDOOR 

INDOOR with outside run 

Pig Husbandry Systems 

Weaners (WE)  Fatteners (FA) 

OUTDOOR all year round 

EC No. 834/2007 und 889/2008 

Pregnant & lactating sows (SO) 



Animals, materials, methods 

=? =? 

Indoor with outside  

run (n=24) 

Partly outdoor 

(n=30) 
Outdoor  

(n=10) 

7 assessors in 8 countries 
3 Training sessions 
2 Inter-observer repeatability tests 
One day visits / farm 
74 farms  

Comparison of Systems: Kruskal Wallis, Post hoc: Wilcoxon 
Rank Sum Test (Bonferroni);  



On-farm Assessment of  
SO, WE, FA 
  

Examples of parameters  

Animal based / pen lameness, lesions, BCS, diarrhoea, respiratory 
problems, ectoparasites 

Treatment data MMA, diarrhoea, respiratory problems,  

Productivity data Return to oestrus (%), piglets/sow/year 
(born/weaned [n]) losses (%); .. 

Husbandry flooring, quality and quantity of litter 
type & number of drinkers 

Feeding Feeding system, components, rations 

Manure storage, spreading, treatment  

Land use Cropping systems, yields, fertilization 



 

 

Indoor with concrete run – „FAT 2“ 

adapted versions 



Indoor with concrete run – own 

adaptations 

 

 



Indoor with concrete run 

 

 



 

Indoor with concrete run – WELSER 

BUCHT 



 

 

Indoor with concrete run – WELSER 

BUCHT 



 

 



 

 



Characteristics of farm size and 
management related aspects per system 
(IN, POUT, OUT)  
   IN POUT OUT 

parameter n 
Median 

(min – max) n 
Median 

(min – max) n 
Median 

(min – max) 
General 
LSU 34 33 

(6 – 118) 
28 121 

(14 – 1158) 
12 39 

(7 – 795) 
Straw/LSU [t/LSU/yr] 34 1.1 

(0.2 - 12.1) 
27 1.3 

(0.3 – 18.1) 
11 0.9 

(0.3 – 3.7) 
Management of sows and weaners 
age at castration 
[days] 

23 5 
(3 – 28) 

26 5 
(2 – 42) 

4 15 
(14 – 50) 

age at weaning 
[days] 

23 42 
(39 – 90) 

28 49 
(39 – 90) 

10 50 
(42 – 70) 



Productivity 

parameter IN POUT OUT p 
N Mdn Q25 Q75 N Mdn Q25 Q75 N Mdn Q25 Q75 

total piglets born/litter  
 

21 13.0a 12.0 14.0 26 13.4a 12.0 14.0 10 8.8b 7.0 12.0 0.001 

piglets weaned/litter 22 9.7a 9.0 10.3 27 9.8a 9.0 11.0 10 7.3b 5.0 9.6 0.015 

Litters/sow 22 2.0 1.9 2.1 27 2.0 1.9 2.0 10 2.0 1.7 2.0 0.403 

total piglets born/sow/year 21 26.8a 24.0 28.1 26 26.6a 22.8 28.6 10 16.6b 11.1 24.0 0.002 
piglets weaned/sow/year  
 

23 19.4 16.6 21.0 27 19.0 16.0 21.0 10 13.5 10.0 18.6 0.049 

suckling piglet losses [%] 
 

21 21.3 19.6 32.1 26 21.6 16.5 28.6 10 19.2 14.9 27.3 0.156 

MMA treatments [%sows] 23 16.5a 8.0 43.8 26 1.6b 0.0 5.3 7 0.0c 0.0 0.0 0.000 

sow replacement rate [%, 
1yr mean] 

23 30.0ab 20.0 33.0 27 31.0a 25.0 45.0 10 17.0b 10.0 35.0 0.009 



Management practices in suckling 
piglets per system 

 
 

    IN POUT OUT 
Total number of farms in production type SWF, S and SW 23 28 10 
parameter categories       
castration no 0 2 6 
  some piglets only 0 2 0 
  yes, surgically 23 24 4 
During castration use of: 
anaesthesia no 16 21 4 

  yes, inhalation 4 0 0 
  yes, injection 3 5 0 

analgetics no 1 5 4 
  yes 21 21 0 
General management practices 
cross-foster no 1 5 5 
  yes, older than 3 days 0 4 0 
  yes, up to 3 days old 21 17 4 
  yes, up to 3 days old-yes, older than 3 days 1 1 1 
iron no 2 16 na 
  yes 19 7 na 
teeth grinding never 19 27 8 
  some animals or litters 4 1 0 



Prevalence lame finishers (%) 
20% best farms    20% worst farms  Your farm on 

10.07.2012 
0.0 - 0.0 % 0.0 - 1.2 % 1.2 - 3.5 % 3.5 - 7.0 % 7.0 - 20.0 %  1.2 % 
Pens with diarrhoea weaners (%) 
0.0 - 0.0 % 0.0 - 0.0 % 0.0 - 25.0 % 25.0 - 75.0 % 75.0 - 100.0 %  100.0 % 
Conjunctivitis weaners (%) 
0.0 - 0.0 % 0.0 - 1.1 % 1.1 - 2.2 % 2.2 - 3.7 % 3.7 - 9.1 %  1.8 % 
 

   

PigSurfer 

Farm specific improvements 

Aim: 

Reduce  

Diarrhoea 

Measure 

•Adapt feeding 

ration 

• Improve access to 

feed for piglets 

Farm planning 

Benchmarking 



Dissemination-  

Farmers‘ booklet of improvement strategies 

in  
English, German, French and Czech 

ProPIG farmers‘ 

aims: 

5 health & 

welfare areas 

Improvement 

measures 



Examples 

from ProPIG 

Practical 

solutions 

Outdoor 

specifics 

Dissemination-  

Farmers‘ booklet of improvement 

strategies 



Discussion 

One of the first studies using farm individual data from 74 
European pig farms: 

 
• Variation within system larger than across systems 

 
• Measured AHW parameters indicating good welfare with 

advantages for (partly) outdoors 
 

• ENV  comparable to other studies (Dourmad et al. 2014) 

• AP und EP advantages for partly outdoors 
• Main impact finishers 
• and their feed! 

 
 
 

 
 

 



Questions?  

THANK YOU and  
National Funding bodies, Ulla Bertelsen and ICROFS  
Participating farmers for their interest, motivation & trust  
Partners & many people contributing  
 
More information on www.coreorganic2.org/propig 
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Organic pig husbandry in Europe: Pro-PIG - Christine Leeb, University of Natural Resources 
and Life Sciences, Austria 

The main goal of Pro-Pig was to look at animal health and welfare (AHW) but also the environmental 
impact (ENV) of different systems across all age groups.  

We tried to compare different organic husbandry systems and you will see there are many different 
types of organic system across Europe. Not only did we want to look at the interaction between 
different aspects of AHW with ENV but we also wanted to improve the situation if necessary. One 
way we did this was collect the different experiences of farmers and make a handbook for organic 
farmers.   

We knew from an earlier project called Core-Pig that across the EU we have one law which defines 
organic pig husbandry systems and this is the same across EU countries (even though specific 
countries may have their own regulations as well). It says that there must be a minimum of 10m2 per 
lactating sow in total – divided into 7.5m2 indoors and 2.5m2 outdoors. We found some consistency 
across countries; in the German speaking countries we termed the systems “indoor with outside 
run”. For gestating sows they are in a group with a bedded indoor concrete area and can access a 
concrete outdoor area which has a roof. There are different interpretations of the different spaces; 
in Austria, for example, this outside space must have 10% not covered by a roof. For lactating space 
the divisions started with 7.5m2 indoor and 2.5m2 outdoor but this does not always seem logical for 
the farmers as the outdoor space is a bit too small for sows to turnaround so most farmers actually 
give a larger outdoor space than the minimum recommendations.  
 
The second type of system interprets that all age groups must be kept outdoors all year round. This 
is the case in the UK. But we also found that in many countries producers combined the two 
approaches – we call these “partly outdoor systems”. In most cases pregnant and lactating sows are 
kept outdoors and then weaners and finishers are moved to indoor accommodation similar to those 
shown for “indoor with outside run”.  
 
We tried to balance the 3 different types of systems for the study however this was difficult as we 
found many more of these “partly outdoor systems”. So the final numbers studied were “Indoor 
with outside run” = 24, “Partly outdoor” = 30 and “Outdoor” = 10. The outdoor ones were in the UK 
and Italy. Indoor with outside run were mostly found in the German speaking countries and the 
partly outdoor systems mainly France and Denmark.  
 
We had different assessors who were trained and there was a lot of testing for reliability between 
assessors. We then visited and assessed 74 farms.    
 
We used many different animal based parameters for AHW assessment on the different age groups. 
We looked at treatment data and productivity data, husbandry and feeding methods and then 
manure and land use information. We used an adapted Welfare Quality® assessment method. Some 
of the data are very difficult to compare across countries but the farms we used were good at data 
collection and we made sure we had a minimum of one year’s worth of data to make sure it was 
comparable across countries. 
 
To introduce you to some of the main systems that we saw I’ve included some photos. For the 
indoor systems many producers adopted the FAT2 pens which were designed by Roland Weber’s 
group in Switzerland. The pens have the different lying and dunging areas. For the organic FAT pen 
there is an exit into the outside area. These systems are quite commonly found but there are some 
adaptations. For example farmers have put a feeding station outside which can be closed if needed. 
So farmers are adapting and not just using exactly the same design. Also some sows in Austria are 
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much bigger, especially longer which has led to adaptations to accommodate this. Other differences 
from conventional are getting the access to the outdoor run correct. If you do not close the doors 
properly it can be cold in winter and can cause a draft and cause problems for the piglets.  
  
Other adaptations include this 70 sow farm where the farmer has innovated. He has made moveable 
walls to adjust according to the sow and made the creep easier to control so that he can catch 
piglets easier. 
 
Another innovative farm includes the Welser Bucht where Werner Hagmüller has tried to reduce the 
indoor area to less than 7.5m2 and move the space more outside. There is also an outdoor feeding 
space with the possibility to restrain the sow if necessary but it is rarely used for this function as the 
farmer does not find it necessary. The creep area is nice and big and accessible from the inside as 
well as lockable to keep the piglets in for tasks and give feed for the piglets where the sow cannot 
access. [Werner is also working with Schauer Agrotronic which is a company building the WelCon 
pen (very similar to this described) – details can be found on the Free Farrowing website]. 
 
There are different outdoor systems with different quality of land and different types of farrowing 
hut. 
 
There are data about the different characteristics of the different types of farrowing systems 
presented here. There are different breeds for completely outdoor farms, so it is not just the 
husbandry that should be taken into account. Age at weaning is different – indoor is 40 days 
whereas outdoor is about 50 days.  
 
Productivity data shows you total piglets born per litter and just to clarify in our data we did not 
distinguish between live-born and dead-born because it is very difficult to get this information.  Total 
born is much smaller in the outdoor systems and therefore so are the numbers weaned and number 
of litters per year. However in terms of piglet losses this is the same across all systems. Please bear 
in mind this is total piglet losses (including dead born).  
 
MMA treatments were significantly lower in the outdoor systems. Is it because indoor sows do have 
more mastitis or is it because it is easier to diagnose and treat indoor sows? There is some logic that 
if sows move around more and have better hygiene in the outdoor systems it could be a legitimate 
finding. Replacement rate is also significantly less in the outdoor systems. In the more extensive 
systems they have different breeds and smaller litters so it might be expected not to replace the 
sows as often. 
 
Data on management systems are not so different to conventional farms. However looking at cross-
fostering as a potential risk factor if you do not do it you have higher mortality, especially with large 
litters. This is also becoming a problem in organic herds so they do now cross-foster up to 3 days 
post-farrowing. Iron injections are not as prevalent in the outdoor and partly outdoor systems and in 
the UK iron injections are not allowed in organic systems. Teeth grinding is rarely carried out. It is 
only in exceptional cases with some litters. 
 
Data were fed back to farmers so that they always got a comparison of data from other farms with 
their own. They could benchmark and we tried to encourage discussion about improvements. 
Farmers could set goals for improvements each year and how these might be achieved.  
 
All the management and improvement strategies were collected in a booklet which is available in 
English, German, Czech and French. The most important areas have brief summary pages with what 
to do in order to improve. 

http://www.freefarrowing.org/freefarrowing/info/5/individual_farrowing_pens/40/welcon_systems
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 http://coreorganic2.org/Upload/CoreOrganic2/Document/ProPIG_handbook_en.pdf 
 
This is one of the first studies where we used real farm data from 74 farms over a two year period 
and what we mostly found was that variation was actually greater within systems than across 
systems.  
 
Most AHW parameters indicated good animal welfare and there were some advantages in having a 
partly outdoor system. 
 
The greatest ENV impact was to do with the finishers and how they are fed and their feed 
conversion efficiency. 
 
For more information please visit www.coreorganic2.org/propig where you can also find the 
handbook for organic farmers in various languages. 
 
Questions/Discussion: 

JH: From the performance data it seems that management is more important in outdoor systems 
compared to indoor systems when you look at piglet losses for example. Is that right? 

CL: I’m not so sure you can draw that conclusion because sows in the “partly outdoor” are also 
outdoor so there isn’t really a difference in systems at this stage in the life cycle.  

JH: But the range in performance is much larger in the outdoor than the indoor when you look at 
quartiles of performance. 

AV/SE/CL: The range in genetics in the outdoor herds is far greater than indoor and that is a major 
factor in these results.  

ZD: The difference between the outdoor standard and outdoor organic in numbers born should not 
be that different (at least in the UK we would not expect this). You would be concerned if you were 
getting those figures as a producer of outdoor pigs unless you were getting a large premium. 

SE: In the outdoor organics in Italy they have these very traditional breeds that have these very low 
performance figures but they have a very good market for the product.  

CL: The hams are sold at completely different prices to conventional hams. 

PL: Is there any way of differentiating mortality in the first few days? 

CL: It is not possible to get these data separately. When you collect data on these farms they only 
have their data for the whole period. What I did not mention is that there are group multi-suckle 
systems on many of those farms where they mix the sows and piglets after 10, 14 or 21 days. Half of 
the farms in Austria are doing this and what they can report is that there is a small increase in 
mortality at this point of grouping. 

JB: Coming back to the legal requirements because CGH mentioned that in Germany temporary 
crating is possible but this is not allowed in organics from the EU regulations. Can you clarify? 

CL: There are different interpretations and people in the UK for example would see some of these 
systems and ask how can it be organic? In Austria there was a phase out period and temporary 
crating has not been allowed for organics since 2010 (maybe longer). Older farms with farrowing 
crates were allowed to convert. Then it became obligatory to have the outdoor run and then it was 
no longer allowed to have a crate at all.  

http://coreorganic2.org/Upload/CoreOrganic2/Document/ProPIG_handbook_en.pdf
http://www.coreorganic2.org/propig
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JB: The legal situation in organic production is interesting. It started in 1996 with an EU regulation 
and at that point nowhere in Europe had indoor loose housing for farrowing with an outdoor run. So 
in this respect for this requirement we had to start at “point zero”. Now things are improving and we 
are in a good situation concerning “indoor with outside” systems.  What is also important is that this 
25:75 split in outdoor and indoor is interpreted differently in Austria because it makes much more 
sense to have some flexibility so that you can add something in the outdoor run that you would not 
put in the indoor part. This is not necessarily the case in the rest of Europe, for example Germany, 
but it makes sense. 

CL: There is a rise in organic pig production in Austria (now just above 2%). This is connected to the 
demand to change to temporary crating in 2033 and therefore farmers are thinking if I need to 
change at some point anyway perhaps I should become organic.  

SE: Are there any subsidies for people wanting to change? 

CL/JB: Yes there are subsidies for organic or animal welfare friendly systems but they are not very 
much. They range from 5% to 35% of the conventional but they should be much higher.  
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Group discussion 
Further questions were invited in relation to zero confinement systems. 

PL: When we approach producers in Spain with the idea of free farrowing they might say “yes we 

like the idea and the performance appears to be improving but how can we pay for it?”. What is the 

experience of the group, especially the levy boards, on how best to approach a farmer with the 

prospect of free farrowing without the conversation completely finishing when you reach the point 

of investment? 

MW: The really important thing is that the customer is involved in the conversation. If you can show 

there is a demand from the customer, a retailer and the supply chain will be interested. You need 

encouragement throughout the supply chain because you need help to develop the systems and 

help to pay for the system then that’s the break through. 

DT: In Spain we might be able to have a conversation with a small percentage of farmers where they 

follow the meat from the farm all the way through to the customer. However for at least 90% of the 

farms they are integrated (large businesses own all the farms) and space is very limited. How can we 

convince these large farms to make a change? 

ZD/MW: It is not you that has to convince them. The supply chain needs to pull. One of the retailers 

or the processors needs to say “I’m going to create a label or a product. I need this company to work 

with me to achieve it and develop a system and I will pay this company xx amount of euros for this 

contract”. 

DT: In Spain the demand won’t come from the market. Things will only change with an EU directive.  

VM: In Denmark there is no differentiated market but there are a lot of farmers moving towards free 

farrowing. When the herd size increases in Denmark we do not refurbish old buildings, we build new 

ones. When this happens farmers are more inclined to think about the future. They want to build 

loose farrowing to attract better workers or because of future political pressure or legislative change 

or because they believe there might be a premium or subsidy in the future. Many got caught out 

with the 2013 stall ban change and they don’t want to get caught out again. So they want to be 

ahead of the game when making a building investment. There is also the fact that once one farmer 

has done it others think; “well if she can do it I can do it and then if they can do it I’ll consider doing 

it”. So there is a contagion effect amongst farmers. They are constantly thinking about what is the 

future and how can I be best placed to capitalise on that future.  

OS: Consumers want welfare improved but are not willing to pay more for the product. In some 

countries it might be possible if the retailers are involved and pay for the higher welfare meat at 

farm level. But this will not be the case in all countries. Some countries will reduce consumption to 

pay more for meat but again this will not be popular in all countries. How do you get the consumer 

to understand their role in better welfare? 

GH: It is very complicated. There are a proportion of people that will pay a higher price but it is not 

always obvious that the consumer knows why they are paying more. They believe certain labels are 

better for animal welfare or for their health. An even smaller proportion of people understand what 

is going on at farm level. Is there an opportunity to roll out free farrowing or temporary crating with 

an on-going premium? This is highly unlikely but if we wanted to speed progress in this area there is 
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likely to be a conversion payment and that would need to be thought about. There should be an 

overall aim to evolve pig production rather than create another premium product and have systems 

that achieve good performance so that they don’t have to be subsidised for poor performance. The 

problem is that there are cheaper imports and we are not always able to educate all consumers.  

JB: The consumer is mainly represented by animal welfare organisations. If they feel that this has to 

be on the agenda there will be public pressure and a public debate leading to pressure to change. 

DT: For Southern European countries at the moment I see that the only way to get interest is to 

convince them that there will be an EU directive in the future and that Northern European farms are 

changing. Many family farms closed in Spain (50%) when the stall ban happened and larger intensive 

farms proliferated and this was not good for animal welfare. So we need to anticipate an EU 

regulation to stop this happening again. 

MW: There is a need for balance and we are trying to match what science is telling us (which has 

progressed greatly and we have much better understanding of what works and what doesn’t) with a 

consumer that is changing their views and it is not clear whether they will pay for what is considered 

the best approach. So we cannot blame the consumer because there is an expectation that we will 

do the right thing. The pressure back on the farm is that we need to change buildings every 20 years 

and we have not invested enough because there hasn’t been government policy to encourage 

investment in buildings. There is a real opportunity to invest in these buildings and that is where we 

must have government support to make sure we can invest in what is the right thing.  

GI: We should prepare for an EU regulation in 20 years. We must provide the right information and 

spread knowledge. FF pens are more expensive with the same productivity so we need research of 

the long lasting effects such as lower sow replacement, piglets able to cope with stress better, 

improved meat quality. All these aspects can pay for it.  

RWest: In Sweden we are trying to sell this better story. There is improved welfare but there is no 

longer a subsidy. For the last year there have been debates about health including MRSA. This has 

led to consumers wanting meat with less antibiotic use. Public schools demand Swedish meat as it 

appears in some cases that there is less antibiotic use needed in higher welfare systems. So this later 

consumer demand based on health scares means the Swedes are getting paid for higher welfare 

now when they weren’t before when it was only about animal welfare. 

DT: Are there data on lower diseases in these systems? If you can convince veterinary practices and 

pharmacological companies of the benefits of these systems you are more likely to engage with 

farmers because these companies are more likely to be talking to the farmers. 

AV: I like the PigSAFE pen and the SowComfort pen but I know this will never happen in Finland. The 

farmers look at it and say it is too big and therefore not commercially viable. So we are probably 

looking at two different types of development; if there is a legislative ban then there will be smaller 

and more efficient systems for management that meet this requirement and then; for higher welfare 

label schemes there will be other systems such as PigSAFE.  

GH: Why is PigSAFE better than temporary crating? 

AV: It is better for animal welfare. 
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GH: Why? 

EB: It is designed based on the needs of both piglets and sows and there is no confinement of the 
sow at any point so in that respect it is better for animal welfare than temporary crates. 

JB: Industry involvement needed when ‘selling a story’. It can’t be done by scientists. When you can’t 
convince the industry to do it your story doesn’t work. 

PL: We have seen this with gestation stalls. If one or two entrepreneurial farmers can take it on and 
it works the word spreads amongst other farmers and then others take it up.  

MW: Just to be a bit controversial - the price that the farmer is paid for the pigs bears no 
resemblance to the price that the customer pays for the product on the shelf. Actually the price to 
deliver these systems is very little. The customer does not need to pay for it they just need to ask for 
it and the costs are so small they can be absorbed by the retailer.  There then needs to be a fair 
distribution throughout the supply chain. 
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Group housing 
     Experience of group farrowing in Finland: the Ollikkala farm – Anna Valros, Finland 
 
 

     Group housing of lactating sows in Germany - Charlotte Grimberg-Henrici, Germany 

     Developing a multi-suckle system – Sofie van Nieuwamerongen, Anita Hoofs, The Netherlands 
 
 

     Summary, group discussion     
 
 

 



www.helsinki.fi/yliopisto 

Experience of group farrowing in 
Finland – the Ollikkala farm 

Anna Valros, Olli Peltoniemi, Claudio Oliviero, Maria Nystén, Jinhyeon Yun, 
Mari Heinonen, Veera Ollikkala, Jari Ollikkala 

Univeristy of Helsinki 



www.helsinki.fi/yliopisto 

Previously a pure dry sow unit 

 

Long cooperation within teaching and 
research with our Faculty 
• UH in cooperation with the farm 

managed to attract industry and 
public funding to support a change to 
farrow to finish, with group farrowing 
system in 2016 

 

Deep straw bedding used in all sections 

Background 
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- Family farm 

- Group farrowing since beginning of 2016 – 
so far 12 (2*6) groups (3-5 sows per 
group), in total 41 sows 

- About 30 sows in total, kept in groups of 
approx 5 during dry period 

- Produces approximately 700 fattening 
pigs per year 

- The aim is direct marketing of the meat 

- Sow brees: L*Y or  L*Y*H 

General description of the farm 
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Description of the group farrowing system 
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https://www.facebook
.com/ollikkalan.sikatil
a/videos/1054890357
903465/     

https://www.facebook.com/ollikkalan.sikatila/videos/1054890357903465/
https://www.facebook.com/ollikkalan.sikatila/videos/1054890357903465/
https://www.facebook.com/ollikkalan.sikatila/videos/1054890357903465/
https://www.facebook.com/ollikkalan.sikatila/videos/1054890357903465/
https://www.facebook.com/ollikkalan.sikatila/videos/1054890357903465/


A stable group of approx 5 sows is brought to the group 
farrowing pen at least one week before farrowing 

 

Piglets are kept in the farrowing pens by a threshold until 
approx 2 weeks of age 
 

Sows can move freely in the entire area all the time 

 
Piglet feed provided in the piglet area, can also access the 
sow feed 

 

Only the farrowing pens are bedded (deep straw) until 2 
weeks after farrowing, after that the entire area 
 

Piglets are weaned at 9 weeks (usually) and stay in the 
group pen for a couple of days 
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Farrowing pens 

Farrowing pens contain a heated creep area  

and a movable sloped wall  

 

No feeding of sow or piglets in the farrowing pens 
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At 5 weeks post partum intermittent suckling is initiated 

 

- For approx 7h a day the sows are taken to the dry sow unit, for 
one week to induce heat and inseminate 

 

- So far, intermittent suckling has been used in 6 (3*2) groups. 
The first groups worked well, with more or less all sows coming 
into heat within one week. The last group was problematic, with 
only 4/10 sows coming into heat and being successfully 
inseminated.  

 

Intermittent suckling 
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    Average  Min-max (of group average) 

Weaned per litter   10.8    9-12.6 

Liveborn   14.3  13.5-14.6 

Total born    15.4   14.3-17.3 

Stillborn    1.4   0-2.8 

Mortality of liveborn  24.5%  13.6-37.9%*  

Live at 2 weeks   11.3  9-6-13.3 

 

* The highest mortality was in the first group, before the angled walls were 
introduced 

 

Production data, based on 12 (2*6) sow 
groups, 41 sows in total 
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• The sloped wall appears to reduce mortality. The wall makes most 
sows turn their udder towards the creep area more often when 
farrowing. The wall is taken out after a few days post partum.  

 

• Before farrowing, and during the first two weeks only the farrowing 
pens are bedded, to make sure the sows use to them to farrow, rest 
(and nurse).  

 

 

What have we learned so far? 

 
 
 
https://www.facebook.com/pigresearch/videos/140837805
2803092/  

https://www.facebook.com/pigresearch/videos/1408378052803092/
https://www.facebook.com/pigresearch/videos/1408378052803092/
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• Litter size is a problem. The farmer is looking for options to 
change sow genetics. 

 

• There is a big difference between sows in piglet mortality, 
some sows are much more careful than others. It is important 
to be able to select good sow material for the system: a good 
sow is protective of her piglets.  

 

• The common area could be bigger. Now the straw gets soiled 
too quickly (changed 2-3* per week).  

 

Comments by the farmers 



www.helsinki.fi/yliopisto 

Research ideas are welcome! 
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Experience of group farrowing in Finland: the Ollikkala farm – Anna Valros, University of 
Helsinki, Finland  

The Finnish version of group farrowing and lactation has been inspired by the Dutch version. We 
have not started the studies on this system yet but we have a farm that we will be working with. The 
farm used to be a multiplier in that it only had dry sows. It was going to close but the University 
raised money to support a new initiative in group farrowing where the farm could be commercial 
but trial work could be undertaken with the money raised by the University. So we work in close 
collaboration with the farm. 

They have a brand name - Ollikkalan Olkipossu – which in Finnish means “straw pig”. In Finland it is 
rare to have deep straw but this system markets itself partly on their deep straw husbandry. It has 
been group farrowing only this year. It is a small farm with just 30 sows with an aim to sell direct to 
market their 700 fatteners per year. They have a very successful Facebook campaign to help do this  
https://www.facebook.com/pigresearch/videos/1408378052803092/ 

For the farrowing there are two groups of five sows which know each other from gestation. Smaller 
numbers are easier to manage with a small breeding herd to pick from. There are feeding stalls and 
an additional area only accessible to piglets. The individual farrowing pens are either 6.4m2 or 6.7m2 
with a communal area of 18.5m2.  

The sows move in one week before farrowing. If gilts have to be added at this point there can be 
some fighting but it stops from farrowing onwards. Piglets stay in the individual pens for the first 2 
weeks of age using a threshold at the nest entrance but the sows have unlimited access. In the 
beginning they thought they might have to shut the sows in their individual pens to ensure farrowing 
in there but instead they stopped putting bedding in the alleyway which stopped sows farrowing out 
there and meant they did not have to lock them in their pens for farrowing. Also there is no food or 
water in pens. Piglets prefer eating with sows. After two weeks the whole area gets straw. Piglets 
are weaned at 9 weeks. 

In the individual farrowing pens there is a heated creep area and a sloped wall which was introduced 
to help with mortality. The farmers say it works and the sows use them. They almost all farrow with 
their udder towards the creep area which has helped with mortality. Piglets don’t use the pens after 
about 2 weeks. In fact they use the communal area for everything which means they often defecate 
in the pens.  

Intermittent suckling occurs from five weeks post-partum to encourage the sows into oestrus. The 
sows are removed for 7h a day for 7 days and then they are inseminated with varying insemination 
success rates. 

Performance figures are preliminary. The data are based on group data with an average of 10.8 
weaned per litter. Since the introduction of the sloped wall average mortality is 16%. The large litters 
are too big for a system like this so 16% is considered acceptable. 

They have learnt that sloped walls are crucial and use of bedding at different time points is 
important. The bedding can only be applied to the alleyway after 2 weeks. The nest size is similar to 
the PigSAFE nest size and it does not need to be bigger because the sows can exit the pen. 

The research questions are not so much about developing an acceptable, commercial system but 
about looking at certain management procedures such as intermittent suckling to improve 
efficiency. 

  

https://www.facebook.com/pigresearch/videos/1408378052803092/
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Questions/Discussion: 

DT: Do sows return to the correct pen/litter?  

AV: Since there has been no use of straw in the alleyway there are no large problems of sows 
returning. An important point is to select for protective sows that want to return to the litter rather 
than sows that are too sociable and want to see each other and share the same space. 

CGH: When are the sows separated? 

AV: Never – the sows can use all the areas all of the time. 

CGH: What is the acceptance of the Finnish farmers of this very large system? 

AV: Because this farmer sells the meat directly to market it is considered economically viable. 
However it would not be acceptable through a supply chain. 

RWest: How is the hygiene? How do you clean out the straw?  

AV: With a tractor scraping through. However it is not clear how well this works when there is no 
straw in the alleyway as it is solid concrete underneath.  

LP: Do they keep the nest area clean? 

AV: There are hygiene issues when the piglets are two weeks old. These elements need to be 
developed to optimise. 

MO: How much space per sow does this system use? 

SE/JB: Worked out at 10-15m2 per sow and litter.  

AV: It is big but you save space by not having to have the weaner/grower unit. 

MO: What is the condition of the sow after 9 weeks? 

AV: There is lower demand on the sow. They have better body condition scores than you might 
expect. The piglets have high weaning weights and they eat the creep quickly.  

CL: Other work has shown that cross-suckling can be difficult if the piglets can get out of the 
individual pens too early and there must be proper batch farrowing to stop the problems with cross-
suckling.  

AV: Agreed that expected farrowing dates should be close – within 3 days of each other works well 
in this system.  

JH: Can you explain how the intermittent suckling works? Are there any problems with lactational 
oestrus during lactation. 

AV: In the fifth week of lactation sows are removed for 7 hours a day and kept with the boar and 
then they come into heat within a few days. Once inseminated they stay with their piglets until 9 
weeks. 

DT: Are there any issues with having sows of different health status cross suckling litters? For 
example herds in Spain may have sows that are zero positive or zero negative for diseases perhaps 
because the herds are big and there might not be the same integration of immune status. 

AV: They are all from the same dry sow herd so it should not be a problem. The herd is very small. 
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Group housing of lactating sows 



Introduction 

• Maternal behaviour has not changed in the progress of 

domestication (Damm et al., 2002; Spinka et al., 2000; Stolba and Wood-Gush, 1989)  

• Behavioural needs of sows are still the same as the wild origin  
(Jensen 1986)  

• Separation from the group ante partum 

• Building a nest 

• Leaving the nest after 2 days post partum while piglets stay in nest 

• Returning to group with litter around day 10 

• Social contacts with other sows and litters 

 

 

 
 
 
 

 



Group housing system 

GELAS (research farm ‘Futterkamp’)  



Group housing system 

GELAS (research farm ‘Futterkamp’) 

 

 

 
 



GELAS management  

From 
gestation 
stable to 
farrowing 

stable 

Week 1 
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in 
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Day 3 Birth 
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Running 
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a-b Significant differences between GH and SH sows (p < 0.05). 

 

Suckling behaviour of piglets in group housing  

Parameter Class Missing 
piglet 
(LSM*) 

Unfamiliar 
piglet 
(LSM*) 

 

 
Localisation 

Home pen 1,7a 0,2a 

Running area 2,3b 0,9b 

Lactation 
day  

 

5 2,5a 0,5a 

25 1,7b 0,3a 



   Comparison of studies  

 
 

versus 

Bohnenkamp et al. (2013) Grimberg-Henrici et al. (2016) 

144 crossbred sows   
 

47 crossbred sows   

12 batches 
 

4 batches 

Standardisation of litter  

(12 piglets per sow) 

Standardisation of litter  

(13 piglets per sow) 



Results 
Reproductive traits  

Bohnenkamp Grimberg-Henrici 

GH (n = 51) GH (n = 51) GH (n = 23) SH (n = 24) 

Piglets born alive/sow 14.4 14.6 16.6 15.7 

Stillborn piglets/sow 1.4 1.4 1.1 1.7 

Individual birth weight (kg) 1.5 1.4 1.3 1.3 

Total piglet losses/sow 2.2 2.4 1.8a 2.9b 

Crushed piglets/sow - - 0.6a  1.5b  

Piglets weaned/sow 11.4 11,4 12.5 12.2 

Individual weaning weight (kg) 7.6 8.1 7.6 7.8 

a-b Significant differences between GH and SH sows (p < 0.05). 

 
• Bohnenkamp et al. (2013c) found no differences concerning total piglet losses 

• The piglets‘ weight of the GH system was 500g lower in the study from 

Bohnenkamp et al. (2013c) 



Results 
Body condition sow  

Grimberg-Henrici  Bohnenkamp  

  GH 

week 1 

ante 

partum 

GH 

week 4 

post 

partum 

SH 

week 1 

ante 

partum 

SH 

week 4 

post 

partum 

GH 

week 1 

ante 

partum 

GH 

week 4 

post 

partum 

SH 

week 1 

ante 

partum 

SH 

week 4 

post 

partum 

Body weight (kg) 268.3 231.0 272.3 236.0 - - - - 

Body condition score 3.44 2.9 3.43 2.9 3.2 2.0a 3.1 2.4b  

Back fat thickness 

(mm) 

14.9 12.1 15.0 12.9 18.1 14.4 18.3 14.6  

a-b Significant differences between GH and SH sows (p < 0.05). 



Conclusion 

• No remarkable differences in the reproductive traits  
– Except for:  
 The weaning weight (Bohnenkamp et al., 2013c) 

 Piglet losses (Grimberg-Henrici et al., 2016) 

 

• No remarkable differences in sow condition 
– Except for: 
 BCS lactation week 4 (Bohnenkamp et al., 2013c) 

 
• Almost no piglet losses in the running area  

– 70 % of the losses occurred at birth and one day post partum  
 

• No differences in suckling behaviour between GH and 
SH sows 
 
 



Thank you for your 
attention! 
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Group housing of lactating sows in Germany - Charlotte Grimberg-Henrici, Germany 

As well as the Big Dutchman system I talked about earlier we have been working for a number of 
years at GELAS, our research farm “Futterkamp“,  with a different group system. 

In this system we have sows with individual farrowing crates that can exit these crates and access a 
central, communal passageway with other sows. Sows are fed in the home crates and must go 
backwards to leave the crate. We compare the system with single housing (SH) in conventional 
crates. 

Sows are introduced one week before farrowing. They can go in and out and have an electronic ear 
tag that matches the sow with her crate. Three days before their due date they are fixed in the 
farrowing crate. One day after farrowing they can go back and forth as they choose. There is a step 
to keep the piglets in the home crate until they are 5 days old.  

There are 6 sows per group. 

We did experiments comparing group housing (GH) with single housing (SH). There are various 
publications listed if you want more information. 

We can look at a few interesting results showing parity differences. Sows learn to use the gates 
quicker but gilts use the communal area more than sows which suggest the sows have habituated to 
the crates more.  

There are more missed sucklings in the GH sows and GH piglets cross-suckle in the communal area. 
More piglets miss a suckling or cross-suckle when sows suckle in the communal area. This is reduced 
over time. When the crate is first opened for the piglets it appears to be a confusing day for them 
and sucklings are missed. 

Comparing different studies in the research group there were different results found. There were 
reduced piglet losses and piglet crushing in GH vs SH found in one study but this was not found in an 
earlier study. Perhaps this is due to stock-person familiarisation with the system.  

The piglets from GH were lighter than SH in an earlier study but this was not significant in the later 
study.  

The body condition score of the sow and her back-fat thickness were measured and showed a lower 
condition score in the GH sows but only in the earlier study. 

Almost no piglet losses in communal area, 70% of losses were in the first few days of life. There were 
no differences in suckling behaviour between SH and GH sows. 

Questions/Discussion 

GI: Why do you think the sow returned to the crate so easily once you let her out? 

CGH: The sow had to return to the crate to suckle piglets for the first 5 days. The crate is also the 
food and water source. Some sows seem to like the “isolation” of the crate. 

JH: What is the size of the communal area?  

CGH: The dimensions are 5.4m x 2.4m. 

JH: Why did you confine the sow 3 days prior to farrowing?  

CGH: To prevent early farrowings in the communal area. 
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AV: Do all sows use the communal area? Do you think it is a problem that there is not enough space 
for all the sows in the communal area at once which is what was seen in gestation stall conversions, 
leading to sows staying in their stalls/crates? 

CGH: There can be problems with gilts staying in the crates as they are afraid of the sows, but then 
there is individual variation with some sows using it in the mornings others in the afternoons. All 
animals used it at some point.  

VM: Would you recommend this system to farmers? 

CGH: Yes it works well but it is expensive because of the electronic elements attached to the crates 
for individual access. 

DT: Do you think if you left it open all the time it would work? 

CGH: We have never tried that. 



Multi-suckle system 
The Netherlands 

Sofie van Nieuwamerongen, Carola 
van der Peet-Schwering, Anita Hoofs, 

Elizabeth Bolhuis  



Developing a multisuckle system 



Developing a multisuckle system 



Developing a multisuckle system 



Trial work comparing single housed (SL), with  
multi-suckle (ML) 



Main conclusions from study 
• Feed intake was higher in ML sows than in SL sows (6.7 versus 5.7 kg/d; p < 0.001).  
• Loss of weight and backfat in the farrowing pen was similar in ML and SL sows. 
• At weaning, lesions of the teats were higher in ML sows than in SL sows (mean score 1.04 versus 

0.79; p < 0.05). 
• The number of aggressive interactions between sows was low  
• Pre-weaning mortality (especially crushing by the sow) was higher in ML sows than in SL sows (3.2 

versus 1.5 piglet; p < 0.01).  
• After weaning, ML piglets ate more and grew faster than SL piglets resulting in a 3.4 kg higher 

weight (25.4 versus 22.0 kg; p < 0.05 ) at an age of 9 weeks.  
• Feed conversion ratio was similar in ML and SL piglets.  
• ML piglets showed before and after weaning a lower frequency of damaging oral manipulative 

behaviour and a higher frequency of play behaviour than SL piglets.  
• The frequency of aggressive behaviour before and after weaning was similar in ML and SL piglets.  
• Post-weaning mortality and the number of individual veterinary treated piglets after weaning was 

similar in ML and SL piglets.  
• The percentage of piglets with at least one day of pasty or watery feces between day 0 – 14 post 

weaning did not differ between ML and SL piglets.  
• The performance and slaughter quality of the growing and finishing pigs was similar in the ML and 

SL piglets. 

C.M.C. van der Peet-Schwering , S.E. van Nieuwamerongen , J.E. Bolhuis , L.M.P. Troquet , 
A. Hoofs , N.M. Soede. Groepskraamsysteem: analyse van de ontwikkeling van zeugen, 
biggen en vleesvarkens http://edepot.wur.nl/347002  

http://edepot.wur.nl/347002
http://edepot.wur.nl/347002
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Two separate indoor multi-
suckling units connected to 
a covered outdoor 
intermittent-suckling area. 
A = farrowing pen with 
piglet nest, sow feeder, 
drinkers and anti-crushing 
devices. 
B = communal area with a 
lying area with 2 drinkers’ 
C = feeding area with five 
sow feeding places 
surrounded by a piglet area 
with piglet feeders. 
D = dunging area .  
E = Intermittent suckling 
area. 
F = feeding stalls  
G = boar pen . 

G 







Management 

• Piglets were kept in their farrowing pen and were given free access 
to the communal area when the youngest litter was 8 days of age.  

• The sows were floor fed twice daily in the feeding area and piglets 
could eat from the sow feed.  

How to manage sow’ lactational oestrus and later weaning for 
piglets: 
• Intermittent suckling to allow insemination during lactation and a 

prolonged lactation period until 9 weeks of age.  
• Induce oestrus by separating sows, starting at 4 weeks, from their 

piglets for 10 h per day in a covered outdoor area with a boar.  
• This induces oestrus and after insemination the sows are given free 

access to both the indoor and outdoor area.  
• At 9 weeks, piglets can be moved to a growing-finishing unit, and 

sows to the gestation group system.  
 



More information 

• van Nieuwamerongen SE, Bolhuis JE, van der Peet-Schwering CM, Soede 
NM. A review of sow and piglet behaviour and performance in group 
housing systems for lactating sows. Animal. 2014 Mar;8(3):448-60. 
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Developing a multi-suckle system - Sofie van Nieuwamerongen, Anita Hoofs, Wageningen 
University, The Netherlands (presented by E Baxter) 

Our Dutch colleagues at Wageningen send their apologies for not being able to join us at this 
meeting. However they have been doing a lot of work in this area. Anita Hoofs presented the Pro-
Dromi system at the last workshop. Sofie van Nieuwamerongen and colleagues have been 
developing a multi-suckle system and I am going to attempt to show you some of their work. 

They started off with this original design which had sows in groups of 5 with 5 individual farrowing 
pens in this L-shaped arrangement around a communal area which was linked to a feeding area. 
Hessian sacks were placed in the communal area. The system is built on top of a slurry system so it is 
likely developed for minimal straw bedding.  

The initial trials compared multi-litter systems (ML) with single-litter systems (SL) which were 
conventional crates.  

The main conclusions from that initial study were that: 

 Feed intake was higher in ML sows than in SL sows (6.7 versus 5.7 kg/d; p < 0.001). Part of the 
sow feed was eaten by the piglets, but they could not determine how much. 

 Loss of weight and back-fat in the farrowing pen was similar in ML and SL sows.  

 At weaning, lesions of the teats were higher in ML sows than in SL sows (mean score 1.04 versus 
0.79; p < 0.05).  

 The number of aggressive interactions between sows was low. 

 Pre-weaning mortality (especially crushing by the sow) was higher in ML sows than in SL sows 
(3.2 versus 1.5 piglets; p < 0.01).  

 After weaning, ML piglets ate more and grew faster than SL piglets resulting in a 3.4 kg higher 
weight (25.4 versus 22.0 kg; p < 0.05) at an age of 9 weeks.  

 Feed conversion ratio was similar in ML and SL piglets.  

 ML piglets showed before and after weaning a lower frequency of damaging oral manipulative 
behaviour and a higher frequency of play behaviour than SL piglets.  

 The frequency of aggressive behaviour before and after weaning was similar in ML and SL 
piglets.  

 Post-weaning mortality and the number of individual veterinary treated piglets after weaning 
was similar in ML and SL piglets.  

 The percentage of piglets with at least one day of pasty or watery faeces between days 0 – 14 
post weaning did not differ between ML and SL piglets.  

 The performance and slaughter quality of the growing and finishing pigs was similar in the ML 
and SL piglets.  

 

There is a report of this work available (in Dutch) by following this link:  
http://edepot.wur.nl/347002  (C.M.C. van der Peet-Schwering , S.E. van Nieuwamerongen , J.E. 
Bolhuis , L.M.P. Troquet , A. Hoofs , N.M. Soede. Groepskraamsysteem: analyse van de ontwikkeling 
van zeugen, biggen en vleesvarkens). The results about piglet performance can also be found in van 
Nieuwamerongen et al. 2015. 

The system was developed further to look at intermittent suckling, encouraging piglets to eat when 
the sow eats and taking the piglets to a later weaning age of 9 weeks and therefore minimising 
weaning impact and making the system more cost-effective. In this later weaning system there is no 
need for a weaner/grower facility. With intermittent suckling you can inseminate the sows whilst 
they are still lactating. 

http://edepot.wur.nl/347002
https://www.ncbi.nlm.nih.gov/pubmed/26641063
https://www.ncbi.nlm.nih.gov/pubmed/26641063
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This version 2.0 of the system is pictured here. There are 2 separate indoor multi-suckling units 
connected to a covered outdoor intermittent-suckling (IS) area. Each group of 5 sows and litters 
have an area of 85.8m2 (14.3 x 6 m) in total; 7.0 m2 (2.2 x 3.2 m) per farrowing pen. Farrowing pens 
are solid concrete and concrete slats. The communal lying area is solid concrete and metal slats. The 
feeding area is solid concrete and metal slats. The dunging area is metal slats. The sows get hessian 
sacks for nest-building as it is built on a slurry system. In terms of early management of piglets sows 
can be locked in a section of the farrowing pen to ease access to the piglets (this is however rarely 
applied in practice). Piglets can be locked inside the piglet creeps/nests to ease access for 
processing/handling the piglets. This is used more frequently. Litter sizes are standardized within 24-
48 hours p.p. according to the number of functional teats available per sow, with a maximum of 14 
piglets per litter.  
 
With this version 2.0 the focus was on developing intermittent suckling to encourage lactational 
oestrus. It was also work looking at trying to get the piglets to eat solid food quicker to reduce the 
impact at weaning. This group have had quite a lot of success with this and the pictures show this 
communal feeding arrangement between piglets and sows. 
 
With intermittent suckling the management strategy involves a reduction in daily suckling frequency 
by limiting the time sows and piglets spend together. They studied this in the 5th week of a 9-week 
lactation period. Sows were separated from their piglets for 10h/day for 7 days. During separation, 
sows were moved to an adjacent IS-area, where a boar was present in a boar pen. After week 5, 
sows had voluntary access to the IS area 24 h/day. The results from some of this work were recently 
presented at the ICPD conference (see page 165 of the book of abstracts - Laurenssen et al: 
http://www.wageningenacademic.com/doi/pdf/10.3920/978-90-8686-831-5).   
 
The impression from this work was that management is very sensitive and the synopsis of 
management that was given to me to post on the website was: 

 Piglets were kept in their farrowing pen and were given free access to the communal area 
when the youngest litter was 8 days of age.  

 The sows were floor fed twice daily in the feeding area and piglets could eat from the sow 
feed.  

In terms of managing lactational oestrus the recommendations are:  

 Intermittent suckling to allow insemination during lactation and a prolonged lactation period 
until 9 weeks of age.  

 Induce oestrus by separating sows, starting at 4 weeks, from their piglets for 10 h per day in 
a covered outdoor area with a boar.  

 This induces oestrus and after insemination the sows are given free access to both the 
indoor and outdoor area.  

 At 9 weeks, piglets can be moved to a growing-finishing unit, and sows to the gestation 
group system.  

 
Please contact Sofie or Anita for more details. There are also a number of publications of 
this work. The group housing review is particularly useful - van Nieuwamerongen SE, Bolhuis JE, 
van der Peet-Schwering CM, Soede NM. A review of sow and piglet behaviour and performance in 
group housing systems for lactating sows. Animal. 2014 Mar; 8(3):448-60.  
 

  

http://www.wageningenacademic.com/doi/pdf/10.3920/978-90-8686-831-5
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Group discussion 
The group was invited to discuss group housing systems in general at greater length. 

AV: For intermittent suckling to work it is very important that the sow goes far away from the 

piglets. If they can hear the piglets it does not work because they want to get back to them.  

EB: The recent presentation by the Dutch group at the ICPD conference confirms this. They said that 

when the sows were separated a radio is played quite loudly between the two areas. In one batch 

the radio was turned down and the insemination rate was reduced in this group. It shows that these 

systems are extremely sensitive to management. 

AV: The whole idea of group systems is to design a completely different way of doing things rather 

than adjust what you already have. If you can extend the weaning period you do not get the weaning 

dip at all. Piglets grow much better. You do not need the weaning unit. 

SE: Some older British delegates might remember the Edinburgh Family Pen System – this is a next 

generation of that idea. 

AV: For the intermittent suckling the management is crucial though to get it right. 

ZD: Is the 10h per day not long enough for them to start drying off? 

AV: Yes it seems this is optimum from the work coming out. 

VM: Would this be easier to get farmers to take this up? It looks like it is extra costs, extra work, 

extra management and seems like a lot of extra challenges. 

SE: What is driving it in a number of places is the political climate on antimicrobial use. People are 

concerned that if they take out antimicrobials they are going to have post-weaning problems 

therefore they are thinking if they can wean a bit later they will avoid the problems. But they don’t 

want to wean later and get fewer pigs hence returning to lactational oestrus. 

VM: But can this not be sorted out in the weaner house? 

SE: I think there will be different ways of looking at this challenge and this is just one way. 

LP: In outdoor Danish production where they wean at 7 weeks they still have post-weaning 
problems. It is not clear why. It might be because their immune systems are not good enough 
perhaps because there are too many piglets from the start. Does anyone have any data on this? AV 
do you have problems in the group system? 

AV: We do not have any data yet but the first impressions are that this later weaning group system 
means no wean check and increased growth, no diarrhoea.  

EB: I think the key with these systems is that before grouping they are managing the “lowest 
common denominator” – that is the youngest and smallest piglets. I think litter size might well be a 
problem if you don’t or can’t ensure the first 3 days are very well managed to ensure every piglet in 
the litter thrives and is fit for mixing.  

SE: We were seeing similar things in the Family Pen System in that you got very good piglet 
performance because they did not get weaned – they essentially weaned themselves. But the litter 
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sizes we were talking about then and the litter sizes now were very different. This could be a 
significant factor. 

MW: Is there any information on piglet lifetime performance?  

SE: There is starting to be. The suggestion is that lifetime performance is better but the numbers are 
quite small to make firm conclusions. 

JB: Are there any welfare problems with intermittent suckling for the sows and piglets? 

ZD/SE/AV: They are 4 weeks old when it starts and have creep and water and suckle at night. There 
appears to be very little signs of distress because it starts at conventional weaning age rather than 
earlier.   

CL: Another advantage is that they stay in the same system whereas with the organic they are 
moved indoors. This could be a factor for the Danish organic still suffering a check at 7 weeks. 

AC: How does the sow behave in oestrus? Do you get the same sort of activity as you would see in 
conventional oestrus or are they quieter because they are lactating?  

SE: When we did this we saw the same sort of behaviours. 

AC: Is there not a concern about piglet injuries? 

SE: You do need the correct flooring and because the piglets are bigger they tend to move out of the 
way. What can happen if you get mixed parity groups is that the younger sows get a bit of a harder 
time.  

AV: We haven’t seen any piglet deaths during intermittent suckling. 

EB: Australians are doing something slightly different. They are using two-stage group lactation 
systems. So they have individual farrowing in either crates or a PigSAFE system or a SWAP system 
and then after 10 days they mix them into cheaper accommodation so they can make the most of 
the more expensive system. It used to be that they moved and mixed into large hoop barns with 
deep straw bedding but they had high mortality. 

What they have found is that if they can design that space better they can reduce mortality. So now 
they have a multi-suckle system that has safety features of the individual pen system. They have also 
reduced the numbers to 8 per pen. They have sloped walls in the multi-suckle pens and two large 
creep areas for piglets. They also try to group familiar sows to reduce fighting. However there is 
about 20 minutes of fighting and Rebecca says the piglets just go straight under the sloped walls 
when this happens probably because this is where they have laid in their neonatal environment. 
They make sure they mix once the smaller piglets are 10 days old.  

LP: So is the idea to get a new batch through whilst this older batch goes into the multi-suckle and 
therefore make it more intensive? 

EB: Yes that’s exactly it. It’s a very quick turnaround to try and make it more commercially viable. 

DT: When is the normal weaning age and how long do you need to get successful insemination with 
this intermittent suckling? 

SE: It can take about 5 days because there is a bit more variability compared with abrupt weaning. 

DT: What is the return rate? 
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SE: Most of the data are showing reasonably comparable performance but the variability is higher. 

CL: The motivation for two-stage is the same in organic systems where they need a quicker 
turnaround to be more economically viable, although it is later than 10 days that they would move. 
They have a 3-house unit with two houses for individual farrowing and then one larger house for 
group suckling. This is quite common.  

VM: In USA in Minnesota they’ve had a group system that they’ve had for many years and tried to 
improve it and get uptake and they have had no success. They have significant problems with 
climate and straw management. They have high labour input, variability in reproduction and the 
costs outweigh the benefits. They are now re-evaluating and going back in to looking at individual 
loose housed systems.  

EB: Yes I should mention other absence colleagues include Yuzhi Li and Lee Johnson from the 
University of Minnesota who both did a study tour recently of Denmark and the UK to learn more 
about free farrowing systems to move away from the group systems. However they were using the 
old Swedish systems. 

SE: I think this is re-circling. In the past the group systems never realised the benefits of lower labour 
and they couldn’t address the reproductive issues. Now the aims of these systems are different – 
they are there to look at ways to reduce antibiotic use. There is likely to be resurgence in these 
systems to look for improvements. 

CL: It is different if you have group farrowing or group suckling. We would not advise group 
farrowing at all. It is more sensitive compared to group suckling. It needs more intensive 
management. 

MW: If feeding is out in the communal area why are there so many feeding stations? Why not adopt 
an electronic sow feeder? 

EB: I think much of the work wants to encourage a communal feeding situation to get the sows and 
the piglets eating together. Piglets will learn from their mothers and each other. 

AV: I think it is also cheaper to have these communal feeding stations.  

SE: It was considered lower cost because you are virtually feeding ad lib during lactation. 

CGH: In Inno-pig the plan was to feed singly in the farrowing and immediate post-farrowing period 
and then after that to feed at a feeding station like an electronic feeder but we got problems with 
vulva lesions and dominant sows guarding the feeder.  

AV: The Dutch group say this is the key point in getting the piglets to feed. They like eating with their 
mothers. 

GH: What are the key drivers and challenges when looking into these systems? Is it just antibiotics? 

SE/EB: It is different with different countries. The Dutch driver seems to be the combinations of a 
perceived higher welfare system and reduced antibiotic system. So by getting the piglets to eat 
quicker and weaning them later with intermittent suckling they could still have an intensive system. 
In the Australian situation it is a little bit the same but they are also very keen on lactational oestrus 
strategies at the moment. It is part of their Pork CRC programme. The Australians cannot import 
modern hyper-prolific genetics so they must make the most out of what they have so they are 
looking to increase efficiencies at all stages. The package is later weaning without loss of 
performance – that is the aim. 
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DT: It has the potential to be a sustainable system because you are not losing money at the weaner 
stage. 

AV: It needs development but it has potential. 

SE: Although a group lactation or multi-suckle system can be more expensive per pig per day than a 
separate dry sow and weaner system. 

DT: But a converted farrowing house for free farrowing could then make the whole thing more 
expensive so would it not be better to get rid of the weaner by using the group system. 

SE: Yes if you have a very specialist farrowing house that is your most expensive building – so if you 
use it every two weeks and get twice as much use out of it and move to cheaper multi-suckle 
accommodation for late weaning the cost will be cheaper overall – if you get the same performance. 
But if you have an expensive farrowing unit and group lactation system and you use it for 5 weeks 
the capital investment is much more. This is even worse if you use it for 9 weeks because your 
cheapest housing is your dry sow house. It will depend on your scale of operation. 

EB: I think it is worth re-iterating and I think Dutch colleagues would agree that attention to detail 
and management are incredibly important and these group systems are very sensitive to small 
changes in environment and management. 

SE: This is the report back from lactational oestrus work; it can go fine for two batches and then if 
there is a disaster with one batch in can have massive knock on effects with animals not being 
synchronised. This is where there are risks of failure. 

LP: This system depends very much on batches running together. Farrowings have to be tight. 

SE: That is why pharmacological support is tempting to help with this. 

OS: Are there not welfare concerns with cross-suckling? One sow might get all the piglets. 

SE: It is very important how you make the grouping. If you can keep litters with their sows when you 
make the groupings this will limit some of these issues. The risk is when you move the sows. In the 
Dutch system there is less confusion as the litters never move. 

EB: The Australians are thinking about this as well. They have put in divisions to try and allow some 
escape and therefore less suckling all on one mother. 

DT: What about mixing piglets early on? What is the best time? 

CGH: We found 6 days after farrowing. 

DT: What is the minimum time to allow mixing? 

CGH: 5 days. 

SE: What are the disease implications?  

CL: One issue is how to manage sick piglets and catch them and treat them. Other issues include E 
Coli because there could be a spread amongst litters (although this can happen in crates too). 

DT: The main concern is PRRS status. 

SE: How you integrate the gilts is important to manage this. 
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DT: There are recommendations on cross-fostering in Spain to prevent PRRS, concern of an 
outbreak.  

SE: The cross-fostering should happen before grouping. In terms of the sows it is about a good 
integration procedure. Try and keep the gilts separate until after their first lactation. Or integrate in 
gestation if you are a smaller farm 

DT: If we recommend this system we need to recommend disease management protocols to go with 
it. 

SE: Yes the system is just half the story. 
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Temporary crating 
    Pro-SAU: Austrian project in new farrowing pens – Johannes Baumgartner, Austria 
 
 

    Temporary crating systems in France – Marie-Estelle Caille, France 
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    SWAP pens: Results and challenges – Janni Hales, Denmark 

    Temporary crating of lactating sows – Gudrun Illmann and Sébastien Goumon, Czech Republic 
 
 

    The Pig Innovation Centre – Gavin Hodgson, UK & NI 
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Austrian project in new farrowing pens 

Johannes Baumgartner 
Institute Tierhaltung und Tierschutz (ITT) 

 



2 

Pig Industry in Austria 

 25.000 pig farms           ↓↓ 
 2.850,000 pigs            ↑↓ 
 245,000 Sows (>50 kg)           ↓ 
 5.380,000 slaughter pigs/year, 103 % self supply    ↑↓ 
 39.2 kg pork per capita consumption       ↑↓ 
 30.2 piglets live-born per sow per year; 24.6 weaned per sow per year; 

12.9% live-born mortality 
 97 % farrowing crates / <1 % temporary crating / 2 % free farrowing 

Organic  
• 6,000 sows, 100,000 organic slaugther pigs     ↑ 
• Organic: 21.5 piglets live-born; 17.5 weaned; 20 % live-born mortality 

 

Statistic Austria 2016 



Public Debate on Farrowing Crate 
(2010-2012) 

© APA 

Piglet Protection Basket 

http://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjigevm_dvOAhWCbhQKHZPfChoQjRwIBw&url=http://logonoid.com/iron-maiden-logo/&bvm=bv.130731782,d.d24&psig=AFQjCNGnqF_ccJGlGBocXj9deKhHlE0hxQ&ust=1472194437898050
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Austrian Regulation (1.THVO since 03/2012) 

Farrowing pen - existing farrowing units 
 Permanent crating permitted 
 5 days before farrowing in farrowing accommodation 
 Pen ≥4 (5) m²  
 1/3 solid floor (≤5 % openings) 
 Transition period until 2033 

Farrowing pen - new 
 Room for free movement for sow  
 ≥5.5 m²,  50 % lying area; 1/3 solid floor (≤5 % openings) 
 Crating permitted in ‚critical period‘ of piglets‘ live 
 Research in new farrowing pens until 2018 (Pro-SAU) 
 Transition periode ends in 2033 (start 2018?) 

 
Specialist Dept. for Animal Husbandry and Welfare 
 Certification / labelling of animal housing systems 



Austrian project in new farrowing pens 

Johannes Baumgartner 
Institute Tierhaltung und Tierschutz (ITT) 
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with at least 8 pens 

6 Practical Farms 

Practical approach 

 Economic aspects 
 Knowledge transfer  

3 Research Farms 

Experimental approach 

 ‘Critical period’ 
 Pen type 

‘Evaluation of new farrowing pens with possibility for sows to move freely‘ 

BMLFUW-LE.1.3.2/0086-II/1/2013 



Research farm Vetmeduni 

7 

Sow and finishing unit 
 Start in 2014 
 140 sows (3-area pen, Pro Dromi) 
 3-week cycle-Rhythmus, 4 weeks lactation period 
 720 grower pigs (outdoor climate, partially slatted) 
 600 places for fatteners (partially slatted) 

 Genetic: LW (x Pietrain) 

 

Teaching & research on health & welfare of pigs! 
 



Farrowing unit 
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 2 rooms with 21 farrowing pens each 
 Pro Dromi II 
 Lactation periode of 4 weeks 



Pro Dromi 

9 
Agrarfoto 



Pro Dromi (7,4 m²) 
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vetmed 

Testing unit 
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Wing pen 

12 
Agrarfoto 
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Wing pen (5,5 m²) 

13 



vetmed 

Trapez pen 

14 
Agrarfoto 
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Trapez pen (5,5 m²) 
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SWAP pen (6,0 m²) 

16 
Agrarfoto 
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SWAP pen (6,0 m²) 

17 



Study design 

4 crating periods (■) = critical period of piglet’s live 
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Days   

-5       -1           5                                             28 

  

  

-5       -1       3                                                 28 

  

  

-5           1   3                                                 28 

  

  

-5                                                                 28 
  

x 

Farrowing Start Weaning 

vetmed 

4 Pen types
  

 



Measures 

19 

 Productivity data  

 Dissection of dead piglets 

 Behaviour 

 Skin lesion of sows and litterns caused by housing 

 Dirtyness of animals and pens 

 

 Labour demands  

 Economy and market 

vetmed 



Conclusion 

20 

 No Pro-SAU results for public ! 
 Final report in 06/2017 → political debate → conclusions →  amendment 

 Extensive transfer of knowledge and experience 
 Own experience and initiative by pig industry required 

 Positive attitude of farmers involved 

 Competition in pen developement by companies 

 Industry involved, advisers prepare for transition 

 Broad discussion on farrowing  
breeding, nesting material, floor, electronics, subsidies 

 Political conclusions uncertain 

 Temporary crating as step towards free farrowing 

 

 

 

vetmed 



159 
 

Pro-SAU: Austrian project in new farrowing pens - Johannes Baumgartner, University of 
Veterinary Medicine Vienna, Austria  

I would like to first present some background about the Austrian situation. This will be useful for 
colleagues who were not at the workshop in 2011. The industry consists of 25,000 farms with 
245,000 sows.  The number of sow units has dramatically decreased in the last few years. Austria is 
in the top third consumer pork consumption (about 40kg per capita per annum). The industry is 
dominated by farrowing crates - 97% farrowing crates, 2% FF (organic), <1% temporary crating. 

In 2010 it was very stressful for everyone because of a debate on the farrowing crate based on a 
Master’s thesis which pointed out that our Animal Welfare Regulation is not in line with our Animal 
Welfare Act. It concerned the regulation that the basic needs of animals must be fulfilled which is 
not the case in crated systems. An intensive debate started. This led to the Free Farrowing 
Workshop in 2011. 

The debate ended in a new regulation which says that from now until the end of the transition 
period in 2033 permanent crating is allowed. The pen has to be 4-5m2 minimum and 1/3 of the floor 
has to be solid which is defined as less than 5% openings. After 2033 farrowing pens have to allow 
the sow to move around and it has to be 5.5m2 minimum and crating will be permitted only in the 
critical period of the piglet’s life. Some research has to be done on this critical period and how long it 
should be and which kind of pens do we need. 

Parallel to that a Department for Animal Husbandry and Welfare was created and this institute has 
to certify and label animal housing systems according to the welfare act.  

The Pro-SAU project aims to create robust data on different systems that is not just based on one 
farm. There are 3 research farms. The experimental approach concerning critical period and pen 
type is being done at the University. However the second and very important part involves 6 
practical farms where more economic and knowledge transfer and experience parts of the projects 
will be done. They have to have at least 8 pens but half of these must be the new system.  

In the end this project will create data on 1000 farrowings.  

The new research farm opened in 2014 with the Pro-Dromi system installed which was developed in 
The Netherlands. The Pro-Dromi has a temporary crate option. Pro-Dromi pens are 7.4m2 in total 
(2.2m x 3.4 m) with 2.65m length crate and 0.75m for the front creep space. The creep is large and 
easily accessible. The flooring is slatted but they have had problems with a slippery floor and we run 
the pen in an open situation as routine at the farm because when the crate is closed it can be too 
narrow for large sows (only 0.60m).  

The Wing pen was installed in a testing unit (5.5m2 (2.10m x 2.62m) as laid down in the welfare 
regulations). There is a central crate which can be opened. It is fully slatted with a cover creep and 
there is a straw rack. There are problems with this system in that even in the open situation the 
space is very narrow and there are problem points where the crate rubs and causes lesions on the 
sow’s back. The pen is very clean because the sow only has the possibility to lie in 3 positions and 
they have never observed the sows backing up into the feeder/front of the crate. 

The Trapez pen is 5.5m2 with a fully slatted plastic floor with a covered creep area. There are some 
solid floor elements and some cast iron floor. Originally to open the crate from outside of the pen 
there was a handle and there was a wheel on the side of pen. But this caused problems with sows 
when they were stretching and crushing piglets on the wheel. New versions do not have the wheel. 
The dimensions are 2.50 x 2.20m. A little bit more space for the sow but there are problems with 
cleanliness and it is difficult to catch piglets. 
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The SWAP pen was the final system being tested but JH will describe these systems later.  

The 4 pen types were managed with different crating periods - no crating, after farrowing 1 to 3 
days, -1 to 3 and -1 to 5 days. The critical period will be within this range. In the end the farmers will 
be allowed to crate within the period decided. There were 16 replications of each combination. At 
the moment we are working through the data and have no results yet.  

The data being collected include productivity (with piglet post mortems), skin lesions, dirtiness, 
labour demands and economics. There are no results for the public yet. There will be a report in June 
2017 then there will be a political debate and then our Welfare regulations will be adapted. 

The conclusions of the project so far are that even during the project process there has been and 
continues to be extensive knowledge transfer of the experience. It is very important that farmers 
have the opportunity to have their own experience on this. All farmers which are taking part are very 
positive on the new pens. Their impression is that it will be possible to go for it. There is competition 
between companies to develop new pen types with new ideas that come more from the practical 
side. The industry is involved in preparing the advice about transition.  

There is also a broader discussion on farrowing – not just the pens but also breeding, nesting 
material, flooring, electronics, subsidies. This is intensive but it means the advisors are prepared for 
transition.  

At the moment we cannot say anything conclusive on the political situation. It seems from our 
experience that temporary crating will be the step towards free farrowing. 

Political conclusions uncertain, temporary crating is likely to be a step towards FF in Austria. 

Questions/Discussion: 

CGH: In the Pro-Dromi pen is it 7.4m2 including the piglet area? 

JB: Yes. 

CGH: Are there any problems with crushing where the entrance for the stockperson is in these pens? 

JB: No, when there was crushing it occurs in middle of pen and against crate rails when they were 
crated. 

GI: How was industry approached?  

JB: The industry was not interested in the beginning but the mood changed when they realised there 
would be a new regulation and they have to move forward. At this point they want to be involved so 
that it is not just in the hands of researchers and animal interest groups. This was positive that they 
wanted to be involved.  

CL: It should be emphasised that the farmers really did take it into their own hands when they 
realised there was pressure for legislative changes. The practical work on the commercial farms is 
actually coordinated by the farmers’ organisation. The pressure for temporary crating was their idea 
and they do not want the term free farrowing.  

JB: There was little room for us to go for full FF. 

CGH: How did you decide on the age of opening? 

JB: This was based on VM and JH work in DK showing that there should be no problems after 4 days. 
At first the farmers thought temporary crating would be for the first 3 weeks.  
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PL: Which system is cheapest? 

JB: The smaller systems are generally similar to the conventional crates in terms of cost.   

DT: Where did the funding come from for the practical farms? 

JB: Subsidies (40% of the investment cost is government subsidised). Industry found farms which 
were interested in the systems.  
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Two french pig experimental 
stations with free farrowing

Guernevez

Trinottières

Marie-Estelle Caille (Chamber of Agriculture of Brittany)



Some results from the 
french experimental 
station of Guernevez

Free farrowing system : straw or 
slatted floor …

Marie-Estelle Caille
marie-estelle.caille@bretagne.chambagri.fr
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Guernevez experimental station

• Niveau 1
– Niveau 2

• Niveau 3

– Niveau 4 

180 sows, in Brittany (France)
5 employees
3 week-batch system, 4 week sucklind period
16 farrowing pens, 24 farrowing crates
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Two contrasting free farrowing rooms
since 2000
• Farrowing room n° 1 on slatted floor

– 8 pens with temporary crating

– Fully slatted floor (iron)

– Creep heated

– Good results � we decided to 
keep

• Farrowing room n°2 on straw bedded

– 8 pens with temporary crating

– Solid floor, straw bedded

– Creep heated

– Some difficulties� New design 
assessed
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Why we switch from straw bedded 
to slatted floor in room n°2

• Difficulties with straw bedded
– Bad working conditions 

(risk for stockperson)

– More cleaning necessary

(+73 % working time)

– Hygienic problem

(coccidiosis)

– Higher piglet mortality

(21,5 vs 17,3 % born alive)
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Why we switch from straw bedded 
to slatted floor in room n°2

• Bad working conditions

0

1

2

3

4

5

6

Entire period J11 - J17 J18 - J24 J25 - J28
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Sow Behaviour during straw bedded pen cleaning

Grunt

Try to bite the cleaning
tool
Bite ou try to bite the
stockperson

Caille M.E., Meunier-Salaün M.C., Ramonet Y., 2010. Truies libres en maternité : incidences sur les 
performances zootechniques et les conditions de travail. Journées de la Recherche Porcine, 42, 9-
13.
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How we did it …

• Work group with engineers and stockperson in the 
experimental station

What we are looking for :

– A system with the possibility to give nest building material (straw …) to 
the sow without manure problem

– Easier working conditions

– Higher hygienic conditions

– Less piglets mortality

• Business trip with pigs producers (farms in Norway, 
Netherlands, Danemark)
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Finally … in june 2015

Scraper 
systemCovered 

creep

Sloped wall

Human 
gapPlastic fully 

slatted 
(Ikadan)

Cast iron 
under sow

Trough easy 
cleanablePen area : 2,4m x 2,6 = 6,24 m²
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First results with farrowing room retrofit

Sow
- in crate during 11 days
after piglet birth then crate
opened
- slatted floor (iron cast) vs 
slatted floor (plastic)

Room n°1 (8 pens) Room n°2 (8 pens)

Number of sows and litters 30 39

Pigs born, No./litter 15,6 15,2

Pigs born alive, No./litter 14,2 14,1

Piglets dead before 11 days, 
No./litter

2,5 2,5

Piglets dead after 11 days, 
No./litter

0,5 0,6

Crushed after 11 days, 
No/litter

0,4 0,4

Crushed D11-D12, No./litter 0,3 0,3

Piglets weaned, No./litter 11,0 11,1
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First results with farrowing room 
retrofit

• Most piglets are crushed just after releasing of the sow

• Fewer crushed piglets with sow parity 1 and 2.
– Piglets crushed after 11 days : 0,15/litter (parity 1 or two) vs 0,54 (parity > 2)

• Plastic floor very slippery

• Young piglets don’t go alone to the creep (the stockperson put 
them in creep first free days after birth)
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Trials in the future

• Management of 
the sows :
– Crated only few 

days around 
farrowing

– nest building 
material (jute 
sack, straw) and 
maternal 
behaviour

– Piglet survival rate

• Design of pig 
farrowing room  
– Floor slippery

– …

Temporary crating
Straw rack
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Temporary crating systems in France - Marie-Estelle Caille, Department of Land and 

Agriculture, France 

Part 1 – Guernevez results 

There are two experimental stations in France looking at free farrowing. One is in Brittany 
(Guernevez) and one is in Loire Valley (Trinottieres). 

The farm in Brittany has 180 sows batch farrowing every 3 weeks and here there are 16 pens and 24 
crates. The free farrowing pens are temporary crating. The 16 pens are a similar spatial footprint but 
half of them are on fully slatted, cast-iron floors and the second half are on a solid floor with straw 
provided. 

There are problems with the straw in this design. There were risks for the stockpeople from 
aggressive sows. There was more cleaning with 73% more work than conventional systems and 
there were hygiene problems from coccidiosis and increased mortality.  

In the experiments we had the sows crated for the first 11 days after farrowing. When the sows 
were released from the crates we measured aggression including how much the sows bite the tools 
for cleaning out and how much they grunt and how much they try to bite the stockperson. We found 
that the sows could be very aggressive and it was not considered optimum for the stockpeople. 

We formed a working group with engineers and stockpeople with an aim to provide straw without 
manure problems, improve working conditions and hygiene conditions and piglet survival. We 
visited farms in Norway, The Netherlands and Denmark. A new pen was designed in June 2015. 

The pen had sloped walls, fully slatted, under-floor scraping system and easy clean trough and easy 
escape routes for farmers. The creeps were covered and easily accessible. The pen was 6.24m2 in 
total.  

The initial results are presented. The sows were in crates for 11 days. Most piglets were crushed just 
after sow release. There were fewer crushes from parity 1 and 2 sows 0.15 vs 0.54/litter mortality.  

The plastic flooring is slippery. 

Piglets are not learning on their own how to use the creep so the farmers lock them in the creep for 
periods for the first 3 days. 

Future trials will move towards only crating for the first 3-4 days. We will look to provide more 
nesting material e.g. jute sack, straw. We want to look at maternal behaviour, piglet survival, and to 
find less slippery flooring. 

Questions/Discussion: 

PL: Which genetics do you use? Is it a particularly aggressive line? 

MEC: Large White x Landrace and it is only some sows that are more maternal and more aggressive 
with stockpeople. 

SG: Why 11 days for opening? 

MEC: This is to do with management routines on the farm including vaccinations undertaken up until 
11 days. We want to reduce this time. 

 



Free lactating sows on 
experimental farm of 
Trinottières  
(France – Loire Valley) 

Aude DUBOIS 

aude.dubois@pl.chambagri.fr 

http://www.pays-de-la-loire.chambres-agriculture.fr/ 

 



• 5 employees 

• 120 sows in standard production system 

• 50 outdoor sows in organic farming 

• 8  free farrowing pen  

• 20 farrowing crates 

Experimental farm of Trinottières 



Concept set up since 2005 

Alternative concept to the conventional 
farrowing crate  

Farrowing crate 

Small courtyard 

Individual pen Group pen 



• Experimental procedures 

– Size group : individual pen, 2 or 4 sows 

– Small courtyard area : 3,5 vs 2,6 m² 

– Confinement duration : 3 or 7 days post partum 

 

• Observations 

– Reproductive and growth perfomances : number of weaned 
piglets, growth piglet 

– Use space and sows and litter behaviour, sucklings 

– Piglets legs injuries  

Differents trials 



2 sows 
group 

(28 litters)* 

Individual 
pen 

(27 litters)* 

4 sows 
group 

(24 litters) 

Individual 
pen 

(24 litters) 

N
o
/l

it
te

r 

Piglets born,  15,75 16,04 15,08 14,13 

Piglets born 
alive 

14,14 14,11 13,54 13,09 

Weaned 
piglets 

11,25 11,26 11,13 11 

Piglets death 
after releasing 
(7 days pp) 

0,86 
(61,5 % 
crushed) 

0,41  
(27,3% 
crushed) 

0,42 
(70 % 

crushed) 

0,48  
(45,5 % 
crushed) 

Weight weaned 
piglet, kg 

7,41 8,02 7,62 8,72 

Main results : reproductive performances 

* DUBOIS A., MEUNIER SALAUN M.C., LE GALL R., 2008. Performances et comportement 
des truies et de leurs portées dans une maternité alternative en bâtiment : résultats 
préliminaires, Journées Recherche Porcine, 40, 233-238. 



Foot injuries piglets 
N° per piglet 

3 days after birth 7 days after birth 

Total foot injuries  4,9 3,9 

- Minor injuries 4,0 3,0 

- Serious injuries 1,0 0,9 

Serious injuries at 6th 
day after birth 

1,2 0,4 

• Good space use in small courtyard at releasing 

• More frequent cross sucklings : 70-90 % with 3 days 
confinement vs 60% maxi with 7 days confinement, 
without consequence on piglet weaning weight. 

DUBOIS A., DUPONT M., HOUDELIER C., LUMINEAU S., MEUNIER SALAUN 
M.C., 2012. Réduire la durée de contention de 7 à 3 jours après la mise bas 
pour des truies logées en bâtiment : quelles conséquences  zootechniques et 
comportementales ? Journées Recherche Porcine, 44, 261-266 

 

Main results : foot injuries, space use, 
sucklings 



• Improve floor to lower foot injuries 

• 2 trials 

– Assay 1 : 10 days confinement duration in order to use 
courtyard space later 

– Assay 2 : set up full floor (with rubber mat) in the small 
courtyard 

 

• First results : long confinement duration or rubber mat 
seem to lower foot injuries. however we observe rubber 
mat soiling because of droppings, and thus dirty animals 
(sows and piglets). 

Trial 2015 - 2016 



• Breeding the weaned piglets in this lactating room after 
weaning 

 

• Farrowing without confinement 

 

Perspectives 



Thank you for your attention 
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Temporary crating systems in France – Marie-Estelle Caille, France 

Part 2 – Trinottieres 

The second experimental station is in the Loire Valley. There are 120 sows in conventional system 
and 50 outdoor organic sows. There are 8 free farrowing pens and 20 farrowing crates. 

The concept is to have the sows in individual pens or group the sows in pairs or in 4s. They have their 
farrowing crates and then they get a small courtyard at the back of the crates which is either 3.5m2 
or 2.6m2.  

They are confined in crates for either 3 or 7 days post-farrowing. Reproduction and growth 
performances were measured. Behavioural activities and space use were observed on sows and 
their litters. 

The main results showed that the sows get quite good weaning performances. However in groups 
they produce lighter piglets. It seemed there was more cross-suckling when the sows were let out 
after 3 days. There was also a greater prevalence of foot injuries.  

The sows used the space well: the occupation of the small courtyard underlines the motivation of 
sows to use an additional space. 

Future trials want to reduce foot injuries using increased confinement or a rubber mat. Initial results 
show there are less foot injuries but there are hygiene problems on the mat. Maybe, we have to 
change the concrete slatted floor with other material like plastic for example. We must pay attention 
to non-skid ground. 

In medium-dated trials, we try to reduce confinement duration and we would like to see if the 
piglets can stay in the room after lactation (post-weaning). 

Questions/Discussions: 

DT: When do the sows go in the farrowing house? 

MEC: One week before farrowing and they are crated before farrowing even in the group. 

JB: Why is there crushing after release? 

MEC: We think it is possible that the sows do not know how to use the space. 

 



TEMPORARY CRATING - DENMARK 

Chief scientist Vivi Aarestrup Moustsen Belfast  
2016 09 02 
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TEMPORARY CONFINEMENT - DK 

● App. 1 million sows 

● 90 % of production is exported – important to be competitive 

● 2014 Action plan – improve pig welfare – eg.: 

● Improve neonatal piglet survival 

● Increase loose housing during farrowing and lactation 

● Increase consumer awareness and opportunities 

● From app. 300 farrowing pens in 2007 to more than 4,000 pens today 

● Aim: 10% by 2021 
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DANISH PIG RESEARCH CENTRE AND UCPH 

● Within three herds 
● Comparison of traditional crates and loose farrowing 

● Higher neonatal piglet mortality when sows were loose during 
farrowing 

● In one herd 
● System comparison of loose farrowing and option to confine in pen 

for loose sows 
● Higher neonatal piglet mortality when sows loose druing 

farrowing 

● Impact on nesting behaviours – but not on farrowing progress 
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ACTION PLAN – PIG WELFARE BRAND – 
Supported by Ministry of Environment and Food of Denmark 

● Three levels (expect) 

♥  Option to confine up to 4 days 

   No taildocking 
   Straw 24/7 

♥♥ Only option to confine up to 2 days 

♥♥♥  Farrow outdoors;  

   Weaners and finishers access to an outdoor run 
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NEW PRIVATE LABEL –  
COOP Denmark 

● Ten days after Ministry-label was announced, COOP 
Denmark announced their own four level label: 

● The good indoor life 

● The good outdoor life 

● The organic life 

● The extra good life 
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SHOWROOM 

● Dunbia 
● ProSau 
● Denmark 

● Asked all inventory suppliers to join 
● Choose ONE design to exhibite 
● One row per design (6-9 pens) 
● Five sections to accomodate differences in heat source etc 
● Ten designs – seven Danish and Austrian, Dutch and UK 
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SHOWROOM 

7.. 

● Big Dutchman (Free Mowe) 
● Bopil (BeFree) 
● ACO Funki (Welsafe) 
● Vissing Agro (Opti Farrow) 
● Vereijken Hooijer (Pro Dromi 1,5) 
● Søren Juul (Well-Fair-Pen) 
● STEWA (WING) 
● Midland Pig (360) 
● PRC/UCPH (SWAP version 2) 
● Jyden (JLF14-sidevendt) 

 



SHOWROOM 

8.. 

BD 

Bopil/Schauer 



SHOWROOM 

9.. 

ACO Funki 

Vissing Agro 



SHOWROOM 

10.. 

Vereijken 

Søren Juul 



SHOWROOM 

11.. 

SWAP 2 

Jyden 



SHOWROOM 

12.. 

Wing 

360 



SHOWROOM 

13.. 

● Nine out of ten designs 
● Option to confine 

● Eight out of ten designs 
● Covered creep area – option to keep piglets in creep 

● Seven/eight out of ten designs 
● Fully slatted/drained flooring 

 
 



TEMPORARY CONFINEMENT  
– WHEN TO LET LOOSE? 

● Depend on age of piglets (day 2, 4…) 

● Day 2 – sows are resting most of the time 

● Day 4 – piglets are using creep area more and more 

● Depend on piglet maturity 

● Time of day 
● Staff in barn – option to supervise? 

● Time in relation to sow activity 
● Quiet period – piglets in creep? 

● Active period – sows gets experience 
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TEMPORARY CONFINEMENT  
– CAN WE INCREASE SOLID FLOORING? 
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TEMPORARY CONFINEMENT - CHALLENGES 

● Temporary confinement 
● Needed for uptake 
● Needed to increase piglet survival 

● Transition/learning period 

● Challenges 
● Pen design – welfare/hygiene/simple 

● Two feeders or 
● Slatted/drained flooring 

● From outdoor to indoor – or crate to loose? 

16.. 
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Temporary crating systems in Denmark – Vivi Moustsen, SEGES, Denmark 

This will be a snapshot of the Danish experience. We have approximately 1 million sows in Denmark. 
90% of pork is exported so it is important to be competitive. In 2014 there was an action plan which 
included the Ministry, NGOs, welfare organisations and Universities, supermarkets, pig producers, 
vets and the main points to tackle were: 

 improve piglet survival 

 increase loose housing 

 increase consumer awareness and opportunities to buy products from loose housed sows 

In 2007 we had ~300 loose lactating pens and now we have ~4000 and the aim is to have 10% of the 
herd loose by 2021.   

We did some research with the University of Copenhagen and 3 herds that have a modified version 
of the Danish Free Farrower that we produced with the University of Aarhus. The same farms also 
had conventional crates. We saw higher mortality when sows were loose during farrowing. Within 
one herd we compared the whole system (as part of JH’s PhD project) which was not only about the 
system but also about management including the use of nurse sows. 

Within one herd we made three sub-herds with options to confine or not confine and with various 
confinement lengths. We found that there was a higher mortality even in the pens that were actually 
designed for loose farrowing and lactation. We also looked at the impact of confinement on nest-
building and farrowing behaviour and what we found is that confining did impact on nest building 
behaviour but not on farrowing progression. 

It is thought there is likely to be legislation in this area and the action plan has led to the 
development of a labelling scheme where you can apply for producing under a welfare brand which 
has 3 levels with increasing levels of welfare: 

Option 1) (=x1) you can confine up to 4 days. With Option 2) (=x2s) you can confine for up to 2 
days, or Option 3) (=x3s) you have to farrow outdoors with weaners and finishers having access to 
an outdoor run. In all 3 levels there is no tail docking and you must provide straw 24/7. 

You do not get extra hearts for indoor zero confinement because it is balancing piglet and sow 
welfare and you can castrate as the market demands are for no boar taint. The piglets do have to 
have a blanket NSAID but not anaesthetics.  

Ten days after the Ministry announced the welfare label the Danish Co-Op also announced their own 
4-level label which is stamped as “the good indoor life”, “the good outdoor life”, “the organic life” 
and “the extra good life”. 

We now have a showroom so that we can demonstrate different systems under Danish conditions.  
Each building company can exhibit one design and they have one row for their design. We have 10 
designs and 9/10 have temporary crating options, 8/10 have a covered creep and 7/10 are fully 
slatted.  

The companies are: Big Dutchman (Free Mowe), Bopil (BeFree), ACO Funki (Welsafe), Vissing Agro 
(Opti Farrow), Vereijken Hooijer (Pro Dromi 1.5), Søren Juul (Well-Fair-Pen), STEWA (WING), Midland 
Pig (360), PRC/UCPH (SWAP version 2), Jyden (JLF14-sidevendt).  
 
The first batch of sows are weaning next week so it is very early in the project. It will run for at least 
a year. You can only visit through contacts at the PRC. This farmer we are working with is one of the 
first farmers to take up loose sows. After this first batch the companies have the option to come and 
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make any adjustments that they want but they then want to run it without interruption. We will not 
be able to compare production results between designs and pens because there will only be 10 pens 
per design and 10 batches which is considered not enough. There will be a level of productivity but 
no comparison. 
 
With temporary confinement we need to think about the challenges of opening and why there are 
peaks in mortality. It could be dependent on piglet age, either day 2 or 4 or is it down to piglet 
maturity, time of day or is it in relation to sow activity? 

We are also looking at hygiene because this can be a real problem in pens when the sow is loose. We 
want to look at this dunging behaviour in more detail to see whether we can increase solid flooring 
and increase nest-building material. So in the showroom beneath 3 of the designs we have put a 
“poop shelf” with divisions underneath the slats and we put plugs in each section. We can empty 
each section and we will weigh the contents and see where the heavy dunging areas are. 

We think temporary confinement is needed for uptake. Farmers know what they can do in a crate so 
it is easier to get them to think about loose if they have a loose lactating system first. It is also 
needed for piglet survival at least in this transition period as farmers learn and other staff learn and 
pigs learn.  

There are challenges with pen design for balancing welfare and hygiene and keeping it simple. In the 
SWAP system for example the way we have tried to balance is by having two feeders (one when 
confined and one when loose) but this can be complicated for some farmers but it is necessary if you 
want to have more solid floor. Another challenge is the way you think about it. For example PigSAFE 
may be thought of as going from the outdoor to the indoor and does not seem like too much of a 
change but you talk to some farmers and because they are thinking about crate to indoor loose 
something like the 360 seems like a big jump in welfare. Consumers/society point of view cannot be 
ignored and therefore they may ask the question of when are the sows truly loose in these indoor 
systems?  

Questions/Discussion: 

AV: When are the sows confined?  

VM: They are loose when they first come in and then they are confined day -1 before farrowing until 
4 days post-partum.  

LP: Do you have an idea about what happens when the crates are opened up and the mortality 
rises? 

VM: Not at the moment but the project will look at this. I’ll probably ask all of you about these 
experiences because it seems to be a problem across farms and countries. 

DT: Do you think the opening of the crate might be associated with ease of farrowing? Should 
difficult farrowings mean the sow stays in the crate for longer? 

VM: We don’t know but the first thing we will do is ask farmers when they are opening and what 
their experiences are and what they have tried. 

 



Janni Hales
Post doc
Department of Large Animal Sciences

SWAP pens
Results and challenges



Background

• Higher mortality in FF-pens compared with crates

• Hygiene issues in ‘old’ combi-pens

• Confinement only needed for the first few days after farrowing

• Incorporate confinement into pen for loose sow
• Think ‘loose to crate’ rather than ‘crate to loose’
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Background

• Higher mortality in FF-pens compared with crates

• Hygiene issues in ‘old’ combi-pens

• Confinement only needed for the first few days after farrowing

• Incorporate confinement into pen for loose sow
• Think ‘loose to crate’ rather than ‘crate to loose’
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FF = Free Farrowing SWAP = Sow Welfare And 
Piglet protection



Experiments

1 herd - 3 strategies

5



Experiments

Productivity

• System performance
• Total piglet mortality

• Batch level (Includes piglets fostered by nurse sows)

• Sow performance
• Effects of time periods, parity and litter size

Sow behaviour

• Frequency and duration of postures

• Nursing frequency and duration

• Saliva cortisol

6



System performance
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Total mortality

Crushed

LL LC CC P-value

Batches, no. 58 56 59

Total born, no/litter 213.6 218.3 210.2 0.29

Piglets fostered by 
nurse sows, %

18.9a 21.1b 19.7a,b 0.04
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Sow performance
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Sows:           n=682                   n=668                   n=658

a

b
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n=682                  n=668                   n=658
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Before equalisation, % Equalisation to day 4, %



Saliva cortisol
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Lying lateral, min/bout

Postural changes, no/interval
Sow behaviour

10

Rolling, no/interval



Nursing
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Frequency, no/two-hour bout Duration, min/nursing

Reduction: P<0.05

No change: P>0.10

Reduction: P<0.05

No change: P>0.10



SWAP – sum up

12

Temporary confinement of sows around farrowing - in a pen 

designed for a loose housed sow - can reduce piglet mortality.

Temporary confinement of sows around farrowing influences sow

behaviour - to a minor extent.

Confinement before farrowing decreased saliva cortisol response

compared to loose housed sows.



SWAP outside Denmark

• Rivalea
• 42,000 sows

• 52 SWAP pens at R&D site in 2014

• Pork CRC project on cooling with fans for sows and cooling tiles in 
piglet creep

• Bettafield Pork
• 1,400 sows

• 360 SWAP pens in the farrowing unit in 2014

• 175 SWAP pens at breeding site in 2016

13



Challenges

• Higher piglet mortality compared to crates

• Management

• Challenge to get skilled workers

• Take the right action at the right time

14

“Supervision, supervision, supervision!!” 

• System designed to Danish conditions
• Automated feeding vs. hand feeding

• Size of sows

• Cooling options lacking

• Environmentally controlled buildings

• Different legislation



Questions??

15

www.iph.ku.dk/swapfaresti
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SWAP pens: Results and challenges – Janni Hales, University of Copenhagen & Jyden Bur, 
Denmark  

The SWAP pen was designed to tackle higher mortality in the original Danish FF pen but also deal 
with hygiene issues seen in some of the simple temporary crate designs such as the Combi-pens. The 
mess can be the thing that can cause farmers to keep the sows crated. We also wanted to design a 
system that started with the pen concept rather than the crate concept. If the sow is going to be 
confined this only needs to be for the first few days and therefore think about the majority of the 
time (80%) being loose and design accordingly. 

The SWAP is “sow welfare and piglet protection” and is based on the original Danish FF pen but has 
an additional swing side crate for confinement in front of the creep. It requires an additional trough 
and drinker – this is the compromise.  

The treatments we studied were loose all the time (LL), loose when moved in then confined for 4 
days and then loose (LC) or confined when in, confined for farrowing and then loose after 4 days 
(CC). We did this in one herd but in each section of the herd we had 3 “mini-herds” to balance 
treatments across the farrowing rooms. It was a lot of work for the staff but because we wanted to 
look at whole system performance (not just a pen performance) we needed to include the nurse 
sows. About 20% of piglets are fostered onto nurse sows so they are an important component to 
include. Cross fostering was allowed within each mini-herd. 

There were many measurements on both sow productivity and behaviour.  

You can see that the average number born across all treatments was 17.5-18.0 per litter and you can 
see that we fostered on 18-20% to nurse sows, so a large proportion of our piglets that must be 
considered.  

The main results were that there was no significant difference in mortality and sow performance 
between loose and crated sows after farrowing in terms of total mortality. We do see a reduction in 
terms of crushed mortality when confined before farrowing.  

At sow level we have to split between before litter equalisation and after litter equalisation and 
again the ones that are LL vs. LC we do not see a reduction in mortality when we look at before litter 
equalisation but we do see a reduction in mortality before this point with those confined before 
farrowing.  

Litter equalisation is not necessarily the same time as confinement time. It can vary a bit. If the staff 
find a completed farrowing when they come in they will confine the sow but they equalise a few 
hours on from that point.  

One of the reasons we do not see an effect for “crated after farrowing before litter equalisation” is 
because of the variability in when the sows might finish farrowing. It could be at night when there is 
no one in the farrowing barn. The LC could be loose after farrowing anywhere between 2-10h before 
the stockpeople come in and apply the confinement treatment.  

When looking at the point between litter equalisation and day 4 we do see a reduction in mortality.  

There are ~680 sows per treatment group. 

We also measured salivary cortisol as we thought this would be an easy way of measuring stress 
response. However the results we got were not what we expected and not what we have seen in the 
literature. We actually found higher cortisol in LL treatment and lowest in the CC. There were 45 
sows per treatment saliva sampled so there are enough data and the amount of variability is the 



218 
 

same amongst sows. We also trained the sows to take the cotton swab and did this the same way in 
each treatment group and at the same time of day. But the results are unusual showing that the LL 
sows have higher salivary cortisol.  

What is interesting is that if you look in the literature you see a spike in cortisol around farrowing in 
all sows farrowing but generally more so in confined sows. However we don’t really see a spike at all 
in any of these sows regardless of treatment. Some have suggested this is a learned helplessness 
approach. 

We thought it could be that the loose sows are more active so it is an arousal response. However 
their behaviour does not really support this. The differences in posture changes between the 
treatments start to come on day 2 and 3 during the day time hours with the LL’s being more active, 
especially more rolling.  

We looked at nursing behaviour and we saw that the loose housed sows reduced frequency in days 
1-3 but there were no changes in the ones confined before farrowing. This was the same in duration. 
The frequency on day 1 for LL is significantly higher though compared to CC. So they start at a higher 
frequency on day 1 after the farmer has equalised the litter. 

To sum up temporary confinement in loose pens can reduce mortality without significantly 
influencing behaviour and there is this reduction in cortisol. 

I also said I would mention SWAP outside of Denmark. We were surprised that there was an interest 
so quickly before we had finished the work but Rivalea in Australia wanted to trial SWAP as part of 
their Pork CRC project which EB has already mentioned. 

We did a project looking at cooling fans and cooling tiles to create micro-climates to make the sow 
more comfortable. There are no results on this yet. The challenges were similar to those mentioned 
by EB for PigSAFE in that the piglets also like the cooling fans so they still wanted to be where the 
sow wanted to be.  

There are also SWAPs at Bettafield Pork. This farmer put in 360 SWAP pens but crucially put them in 
a temperature controlled farrowing unit in 2014. He has since put 175 SWAP pens at breeding site in 
2016. The key is that if the environment can be controlled these pens can operate more effectively. 

Some of the challenges we see on farms where there are lots of different systems and lots of 
different management protocols is that we can get higher mortality and it is difficult to keep the 
skilled workers in one place which is what is needed in the farrowing unit. On some farms the labour 
may be just visiting labour. For example at Bettafield the labour is from backpackers who stay for 3 
months and then leave, so how much can you train up for consistent management in this situation?  

With this farm we asked what he thought was the most important aspect and he said “take the right 
action at the right time” and “supervision, supervision, supervision”. This did not just mean of piglets 
but also of workers. Effort is put in around farrowing. There has been a learning curve here and now 
after 2 years the mortality is settling to crate levels. We see this with many farmers. 

But this system is designed to Danish conditions and Danish conditions involve things like automated 
feeding. Not all farms will like this but one of the principles of SWAP is that there are two feeding 
mechanisms in relation to the different periods of confinement and loose. It also helps with hygiene 
and dunging behaviour. But if it is not used this can cause problems. So this design may have 
complications you might not have perceived as complications when originally designing.   

Sow size may be a factor which means there may be changes to the hardware and this then causes 
problems.  
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Cooling systems have to be adjusted for the different time points; this is also a challenge. So climate 
controlled buildings mean the system can work more like it does in DK. 

Finally there are issues with different legislation about what you can and cannot do. We need to 
think about this when exporting a system. 

You can read about all the experiments in full by downloading my thesis: www.iph.ku.dk/swapfaresti 

Questions/Discussion: 

ZD: Is the salivary cortisol result not just because the confined sows are used to being confined? 

JH: It is a new herd with gilts and we tried to put them all back in to the same system. So we don’t 
think it is this. They are loose in gestation too. 

PL: What about the variability?  

JH: The variability is huge for all of them. 

PL: But does this mean that there are no significant differences? 

JH: From day-1 to day 2 it is significant between LL and CC. There are some strange results because 
there are differences even between LL and LC but they are exactly the same treatment until you get 
to day 0. I have no explanation for this. 

AV: I have seen this lower cortisol before farrowing in sows (I can’t explain your post farrowing 
results) more and more and I have come to a similar conclusion of this learned helplessness. There is 
also the issue that late gestating sow’s cortisol profile behaves very differently. However it is difficult 
with this snapshot. 

JH: Yes salivary cortisol taken at certain time points is a constraint. 

EB: Plasma cortisol was taken in Jarvis’s work using catheterisation so you get full profiles.  

AV: It should not matter that it is saliva but you have fewer time points here. 

EB: The higher frequency of suckling for the LL on day 1 compared to CC and LC – could this in some 
way influence the cortisol? 

AV: It could be an interaction here. 

JH: Yes there could be something there. It is difficult to say for certain but there is definitely 
something going on.  

EB: Is it worse to disturb a farrowing sow or worse to leave the system open until you come back in 
the morning? This is based on the scenario that the protocol that might be given to farm staff is that 
you should lock a sow in after farrowing and if it happens that farrowing has not finished before they 
are due to finish for the day but they know there will be deaths in the morning they may want to 
lock her in mid farrowing.  

JH: It is difficult and I think it might be dependent on your overall farm system and, for example, if 
you have climate control. So if there were heat issues over summer and the sows were not locked in 
the likelihood is that you would come in to dead piglets. I’m not sure there would be that problem in 
winter.  

EB: But to get a sow up during farrowing is probably worse than having her shut in before.  

http://www.iph.ku.dk/swapfaresti
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JH: There is not a simple solution here if it is a case that your stockworker is following the protocol to 
the letter and maybe not using judgement on individual sows. So in this case we would try to keep 
the instructions as simple as possible and say whatever you have to do with sows you do first thing 
in the morning and focus on that initial period and then leave them alone. 



Temporary crating of lactating sows 

Gudrun Illmann and Sébastien Goumon 
 

Institute of Animal Science, Prague. Czech Republic 

Free Farrowing Workshop, Belfast. September 2nd-3rd, 2016. 

Phase 1: Effect of temporary crating on sow production 
performances, physiology and behaviour: preliminary 
results 

Phase 2: Improvement of temporary crating pen 



Effect of temporary crating on sow 
production performances, physiology and 

behaviour: preliminary results 



Background 

*Farmers may be concerned about using free 
farrowing pen 
 -Decrease in piglet weight gain 
 -Increase in mortality 
 -Difficult cleaning of the pen when sow is free 
  
*Free pen like pig safe may be too costly in term of 
space and money for farmers 
 
*Temporary crating may be a comprise for a more 
welfare friendly pen and farmers concerns. 

 
 



Aim 

To investigate the effect of temporary crating on:   
 
*Piglets mortality and weight gain 
 
*Sow behaviour and physiology 
 
*Sow and piglets injuries 
 



Temporary crating treatment (13 sows) 

Farrowing 

D4 
≈  82h 

Treatments Methods 

Crated sow 
(1.6m2) 

Free sow 
(4.6m2) 

Weaning 



Permanent crating treatment (14 sows) 

Farrowing 

D4 
≈  84h 

Treatments Methods 

Crated sow 

Weaning 



Farrowing 

D4 D3 

Baseline/control 
D5 

Short term effect 

D25 

Long term effect 

 Short and long term effects of temporary crating 

Measures Methods 



Farrowing 

D3 D4 D5 D25 

D3, D5 and D25 :  
*Piglets: weight, injuries, mortality 
*Sows: behaviour (postures, nursing), salivary cortisol, heart rate 

Measures Methods 

 
D4 
*Piglets : injuries, weight, mortality 
*Sows: injuries, behaviour (postures) 



Behaviour 
 
Postures: videorecording (24h) 
 
 
 
Nursing: live observation (4h) 

Physiology 
 
Cortisol: Saliva sampling 
 
 
 
 
Heart rate: POLAR monitors (4h) 

Measures Methods 



Piglet weight gain Results 
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 No decrease in weight gain in piglets of temporary    
     crated sows 



Piglet mortality Results 
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 No increase in piglet mortality in temporary crated 
sows 



Posture 24h after opening Results 
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Improvements of temporary crating pen 

1/Temporary crating does not seem to be detrimental in terms of 
mortality and weight gain of the animals 
 
2/ Several temporary crating pens exist but all have some 
problems/weakness such as: 
 
* Space for the sow when she is free 
* Access to nest 
* Crating of the sow 
* Hygiene 
 
 
 
Aim:  
*To use and improve some features of temporary crating pens 
*To Find a compromise between farmers and sows needs 
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Temporary crating of lactating sows - Gudrun Illmann and Sébastien Goumon, Institute of 

Animal Science, Prague, Czech Republic 

We started a project about 1 year ago and we have just finished collecting the first set of results so 
this is a preliminary report of progress. The first phase is to study the effect of temporary crating on 
sow production performance, physiology and behaviour. 

We investigated piglet mortality, weight gain and injuries to sows and piglets as well as sow 
performance and behaviour. 

In our initial study we had 13 sows that were moved in to their farrowing accommodation and 
crated from 3 days before farrowing until day 4 post-partum. The sows that were crated 
continuously were in a crate of 1.6m2 and the sows that were released on day 4 had 4.6m2 of space.  

We were interested in the short-term (first 24h after opening) and long-term (20 days after opening) 
effects of opening the crate. We collected data on day 3, 4, 5 and 25.  

We took the weight, injury and mortality data and in terms of sow behaviour we looked at posture 
changes, nursing frequency and in terms of physiology we took salivary cortisol and heart rate 
variability. 

There were no significant differences in weight gain in the short- (over the 24h period before and 
after opening) or long-term (after 20 days).  

There was no increase in mortality when the crate was opened at either time point. 

There were no difference in sow activity before and after opening with 90% of the sow’s time spent 
lying. The sows gave similar udder access to the piglets in both treatments (similar ventral and 
lateral lying results). 

Our conclusions from this preliminary work suggest that temporary crating does not appear to be 
detrimental in terms of mortality and weight gain. 

Despite these results we think there are still problems with the temporary crating design and there 
are lots of systems out there. Some unanswered questions include knowing the best space 
allowance, optimising nest access for the piglets, when is it the best time to crate the sow and how 
can we do this in the least stressful way. Also how can we tackle hygiene problems? 

Our aim for the second phase is to use and improve some features of temporary crating pens and 
find a compromise between the farmer’ and sow’ needs. 

We propose that our pen will be 6m2 in total (4m2 would be the main area) with a front creep and 
the crate to the side. We are concerned about radiant heat for the sow from the creep and whether 
or not this is uncomfortable for the sow but from this morning’s conversations perhaps this is not an 
issue. We are working with a pig farming engineer who is very innovative but we are open to 
discussion and ideas. 

Questions/Discussion: 

CGH: Do you have any cortisol or heart rate results? 

SG: I do not have the data analysed but a quick look suggests there are no obvious differences but 
there is a lot of variation, as with JH’s results. There are no obvious correlations between the heart 
rate and cortisol. 
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JH: How will you do the heart rate variability measures? 

SG: Just before opening and then 4h after opening. At day 25 the piglets eat the heart rate monitor. 

AV: What do you think the heart rate variability will show you? 

SG: I’m not sure because I have worked with heart rate variability before and it is a lot of work and 
there can be quite a lot of “noise” in the data and we have lost a lot of data because of the piglets 
interfering. 

DT: Could you train the sows to enter the crate rather than think about changing the whole system? 

SG: At the moment crating will probably be when the sow is feeding. 

DT: We use apple juice to tempt sows who are difficult to move. It works well after just one session! 
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The Pig Innovation Centre – Gavin Hodgson, UK & NI 

This talk is by way of introducing you to the Pig Innovation Centre (PIC) facility which is part of a J 
Sainsbury’s funding initiative and is in collaboration with AFBI, M Keys Farms and Dunbia. There will 
not be any data in the talk partly because we are not in a place to be able to release our final 
conclusions and partly because there are issues of data protection. 

To set the scene it is worth asking why FF is important to Sainsbury’s. As part of our 2020 business 
targets we wanted to explore the possibilities of free farrowing to have higher welfare pig 
production in our supply chain. In setting about to achieve this target there were a number of steps 
including the formation of a Pig Development Group (which brings together a number of our supply 
farms), the development of a Concept Farm with free farrowing and investment in this Pig 
Innovation Centre in 2014 to investigate how best to deliver a commercially viable higher welfare 
indoor system. In addition we funded the FREESOW project in 2013 led by SE and EB working with a 
number of our farms and genetics companies to look at the genetics of free farrowing. I would like to 
underline that industry driven change is really important. My background is from the production side 
of things and I think that it is better if we in industry can drive change rather than it coming from 
legislation. 

PIC’s aim is to deliver a commercially viable, high welfare indoor production system which will 
permit conversion of old buildings. The farm is a 300 sow farrow to baconer unit and is run as a 
commercial unit but collects a lot of data. 

Any decisions that Sainsbury’s will make with regard to free farrowing will be data driven as we want 
to make decisions that can be supported by evidence and not have to make decisions based on 
perceptions or industry pressure. On that basis we are running trials to compare alternative systems 
that are commercially available and that fit into an existing footprint of a conventional crate space.   

We want to understand the effect of crate design, the effect of management and the effect of the 
period of confinement (0, 3, 5 & 7 days of confinement). 
 
The different designs include Jetwash (this is an Irish company which have two slightly different 
designs one with an open creep and one with a covered creep), Vissing Agro and the 360 Farrower. 
They all occupy a footprint of 2.4m x 2m (4.8m2) including the creep space. This was not a Greenfield 
building site; this was a renovation of an existing building. There are 70 farrowing places. 
 
We collect various data including birth weights, amount of fostering, feed intakes, mortality and all 
pigs are tagged so they can be followed through to finishing.  
 
We started as gilts and have now got to parity 5. After 3 parities we took stock and reviewed the 
situation with the idea to reduce the number of pens that were performing poorly. However no 
decision was made at that point on which pen to phase out.  
 
We are learning from farmers who have taken up some of these systems and are managing to 
achieve comparable production results. One of the management things we have learnt is when the 
sows are first put in to the farrowing accommodation they are confined for a day to acclimatise to 
confinement. This appears to help with mortality. 
 
With Sainsbury’s we plan the trials and then we work with our Development groups, starting with 
the Concept farms and disseminating knowledge through the steering group farmers and they feed 
back to use.  
 
Discussions are censored due to commercial sensitivity. 
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Group discussion  
Further questions were invited in relation to temporary crating systems. 

RWest: I would like to make a general comment on these temporary crating systems. Farmers in 
Sweden installed temporary crating systems and they are no longer allowed to use them as any 
confinement is banned. This means they use them in the open position and they get high mortality 
because they are using the wrong system for true loose housing. So I think it is really important that 
you decide whether it will be a “temporary crating system” or a true “free farrowing” system so that 
you get the correct pen. Just opening the crates up does not work.   

EB: Given there are designs that are returning commercial acceptable production results is it not the 
case that farmers would come out of farrowing crates if there was money to pay to come out of 
farrowing crates because these systems are generally more expensive? We know there are systems 
that deliver the same performance results as crates so it is not the mortality argument it is the 
financial one because of the capital investment to get a pen that delivers the same or better 
performance. 

MW: If there wasn’t this issue of who was going to pay for free farrowing it would be interesting to 
speculate as to what a retailer or the supply chain would be prepared to do. At the moment we are 
talking about how are we going to pay for 8m2 rather than 5m2 so if someone pays for the difference 
in this capital investment surely that then solves the problem?  

EB: Perhaps it is the capital costs but the on-going costs that might be causing worry. There is 
perhaps a general fear that good performance will not be achieved on all farms and who pays for 
that poor performance?   

MW: We can look into that in more detail and breakdown the costs based on similar scenarios seen 
with the ban on gestation stalls. So I’ve had the experience of taking 2000 sows out of gestation 
stalls into group housing and when I did that there were a proportion of sows who did not manage 
well and never liked it and were never going to conform and they wrecked any production results for 
about 2 years but that is now a distant memory and we have animals that work well in that 
environment. It will surely be the same for free farrowing – there will be a learning curve, there will 
be a proportion of sows that do not do well and wreck your results and we somehow have to get 
over that genetic issue without the painful part in the middle for the farmer to manage. But 
everyone will eventually get there. 

SE: Could RW comment from a Swiss perspective on what happened when Switzerland bought in 
legislation in 1997 to ban crates and people had to change by 2007. How long did it take to really 
make that transition and settle down again? 

RW: It was a similar story to when gestation stalls were banned. The first year was terrible or at least 
it appears to be but when you look at the data over the years since 2007 (the end of the transition 
period) things do not look that different. However they had time to make the change and transition 
and there were about 30% of farmers who made that transition before 2007 which perhaps helped 
with the majority who changed in 2007. 

EB: I think it was also the case that there was also a certain amount of financial help because there 
was a closed market in Switzerland and Sweden which meant the economic fallout was not as risky. 
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Session 3: Barriers to uptake, management challenges for free 

farrowing and lactation 

Chair: Emma Baxter 
We have talked at length about system design and how best to optimise pens and components of 

pens to get the maximum performance, but this is just one component. We know that key to any 

system’s success is the stockperson. Therefore this session will focus on optimising the human input 

and focussing on management. Before doing this we will first look at what this human element 

thinks are the major barriers to uptake of free farrowing systems.   



Barriers to Uptake 
Summary of Questionnaire responses 



1 The capital cost of a free farrowing system compared to crates prevents uptake 
2 The lack of differentiated market opportunities for pigs produced in free farrowing systems prevents uptake 
3 Having to convert existing buildings for free farrowing systems prevents uptake 
4 Concerns about higher piglet mortality in free farrowing systems prevents uptake 
5 Concerns about worker safety and aggressive sows in free farrowing systems prevents uptake 
6 Concerns about maintaining pen hygiene in free farrowing systems prevents uptake 
7 Concerns about increasing amounts of time spent on animal husbandry tasks prevents uptake 
8 Concerns about additional cleaning prevents uptake 



1. Capital cost 
2. Lack of market opportunity 
3. Need to convert buildings  
4. Piglet mortality  
5. Worker safety  
6. Pen hygiene  
7. Time for husbandry tasks  
8. Additional cleaning 
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Other barriers to uptake 

• Social pressure from other farmers (NL) 

• Lack of management skills (NL) 

• Lack of solutions to improve sow feed intake (FR) 

• Poor market situation and pessimism (AU) 

• Lack of knowledge about systems (AU) 
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What prevents uptake?  

Barriers to uptake - Sandra Edwards, University of Newcastle, UK. 

Delegates were asked prior to the workshop to send out questionnaires to farmers experiencing free 
farrowing alternatives. They were asked about management as well as their opinion on what 
prevents uptake.  

On a scale of 1-7 (1 = strongly disagree, 7 = strongly agree) please rate the questions regarding 
prevention of uptake of free farrowing systems. Tick the box corresponding to your rating.   

  Strongly Disagree Neither Strongly 
Agree 

 Question 1 2 3 4 5 6 7 

1 The capital cost of a free farrowing 
system compared to crates 
prevents uptake 

       

2 The lack of differentiated market 
opportunities for pigs produced in 
free farrowing systems prevents 
uptake 

       

3 Having to convert existing buildings 
for free farrowing systems prevents 
uptake 

       

4 Concerns about higher piglet 
mortality in free farrowing systems 
prevents uptake 

       

5 Concerns about worker safety and 
aggressive sows in free farrowing 
systems prevents uptake 

       

6 Concerns about maintaining pen 
hygiene in free farrowing systems 
prevents uptake 

       

7 Concerns about increasing amounts 
of time spent on animal husbandry 
tasks prevents uptake 

       

8 Concerns about additional cleaning 
prevents uptake 

       

9 Other concerns – please specify and 
rate them 

       

 

The scoring scale was from 1 (does not matter at all) up to 7 (really big problem). The line in the 

middle of the block shows the median score and that has the number beside it. You can see where 

the bulk of the answers were and where the extreme answers were.  

The main issues were capital costs, lack of a premium and piglet mortality. 

Problems with converting existing buildings was significant for some but not for others. 
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There was a huge range of opinions within each of those questions some people thought capital cost 

was an 8 and some thought that was a 1. There was clearly no consensus on what the main barriers 

are.  

Interestingly people who scored sow aggression as not a problem were farmers who already use free 

farrowing pens. On the graph farmers who do not free farrow = FP 0 and those that do = FP 1. So 

there was a suggestion that the perception is not always the same as the reality. 

You could see this split in other questions; for example farmers who were free farrowing and who 

had invested in the system felt a differentiated market was key and those who haven’t invested did 

not.  

In terms of other things that were mentioned that were not on our original list these included a lack 

of information on management skills required to run a system. This came from some Dutch 

respondents. Interestingly the Dutch also commented that a barrier was the social pressure from 

other farmers not to have free farrowing. A French respondent said they needed a better way or 

more knowledge about how to manage sow feed intake in free farrowing. Austrian farmers were 

worried about a poor economic market. Then there were some general statements about lack of 

knowledge about the systems and how to work in these systems. 

Questions/Discussion: 

AV: It is interesting that the most consistent response was the concerns over mortality.  

LP: It is strange that this is still the case because when I looked in to a lot of the studies that have 

been done it really isn’t that convincing that there is much higher mortality in free farrowing systems 

yet the farmers perception is that there will be.  

SE: There is a big worry out there because you always hear the bad news stories and you rarely hear 

the good news stories. 

LP: Perhaps this is a fault of researchers because we are always reporting in order to be as balanced 

as possible and therefore we might be reinforcing their perception because they focus on the 

negative results which might not be that many so it is a self-fulfilling prophecy.  

VM: Farmers do experience a higher mortality than their colleagues. They may not be comparing 

within a farm with two systems but they benchmark against their colleagues with crates.  

NB: I think there is a problem that staff retain the crate management mentality when they move to 
free farrowing and try and do the same things and do not adjust or they miss certain things that are 
needed for free farrowing because it is not in their mentality to do it because they would not in a 
crate. This could be because it requires higher input or a different kind of input. 

AV: For Finnish farmers there has been a significant change in the last few years. They no longer talk 

about mortality when they are defending the farrowing crate they just talk about money. I don’t 

know why there has been this change. 

EB: This might be a provocative point but is this because industry does not want to talk about 

mortality at all? The Dutch, Danish and Austrians have all recently had negative publicity about these 

issues so there must be concerns about the perception of pig farming when mortality is mentioned. 
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MO: What is the average mortality across countries? 

SE: The Interpig data can be plotted to show litter size vs. pre-weaning mortality (live-born). You can 

see there is a relationship between litter size and pre-weaning mortality. The outliers include 

Sweden. The Swiss and Norwegians do not report to Interpig.  

 

MO: I have last year’s Norwegian figures at 13% live-born mortality and 13.4 born alive.  

AV: Older Finnish data (2011) is 13.7% live-born mortality and 12.5 born alive. 

DT: In the Interpig graph you can see that Brazil has very low piglet mortality because they have a 
very high labour input. 

EB: It is the same for China because they have people supervising farrowings but there is a potential 
problem here for free farrowing and it touches on what NB has said about a different kind of input; it 
could be that supervision is not the best idea because it disrupts or disturbs maternal behaviour, 
including positive maternal behaviour. It perhaps comes down to genetics; in the outdoor situation 
you want a mother who will get on with the job – most likely a Duroc. But Durocs can be very 
maternally defensive which makes sense outdoors. Indoors you do not want a Duroc and having a 
hyper-responsive mother will be counter-productive but you need a balance of a mother who 
responds but can cope with a higher degree of human presence than an outdoor line. 

KS: Has anyone looked at sow longevity and whether they do better going through a loose housed 
system? 

EB: There is not much out there.  

SE: Interpig data does not show much difference when you look at sow cull reports from countries 
with and without free farrowing. 

JH: When you look at sow longevity it is not just the farrowing system to take into account so it is 
difficult to pin point factors contributing to cull rate. Size of sow might be a reason for culling and 
that is not to do with the farrowing system. 
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EB: The other issue might be that the data are difficult to report accurately because a lot of farms 
cull out at parity 6 regardless of any other factors. So the data are censored. 

AC: Yes but there are a lot of animals culled before 6th parity so you would have that information. 

PL: Does the way we house sows influence how they behave in terms of reproduction later on? For 
example if fertility improves.  

SE: We don’t know enough about it mainly because we focus very much on the litter during that 
specific lactation. There are very few big enough datasets to look for effects on sow productivity. 
Where we have tried to look we haven’t seen anything obvious but the numbers are too small to do 
that. It is something we should be asking about. You can say logically that if loose house sows have a 
better appetite (which is reported on a number of farms) maybe they are coming out in better 
condition with a rising energy balance; you should expect to see an impact on subsequent fertility 
and the quality of the next litter. 

PL: Is feed intake higher in loose housing? 

SE: There is a large amount of variation in studies; some loose housed sows have a higher feed 
intake whereas some others do not. It can depend on the overall building effect not just the pens. 

GI: How accurate do we think the mortality data is from farmers? I have come across a great deal of 
dishonest reporting and as scientists we collect everything accurately and then we have been faced 
with completely different results from the same farm from the farmer reporting mortality. The 
reason was stated that they are paid for numbers of piglets and performance.  Does anyone else 
have the same experience? 

Most of the delegates had experienced a similar situation and if you pay workers for good numbers 
they will make good numbers. If competition is created between units to achieve low mortality this 
can be achieved the hard way and an easy way in order to be competitive. Numbers weaned would 
be more difficult to alter but if piglets were never born they cannot die. Some places have switched 
to reporting total mortality so that numbers cannot be hidden within stillbirths. If you know the 
average litter size because your farmers use the same genetics you can work out where there might 
be inaccurate reporting of performance.  

CL: National data are not all farms they are usual the farms that want to exchange data and 
therefore do try and present accurately in order to benchmark and look for ways to improve. 

MW: When you look at UK national data you have to remember that indoor and outdoor production 
are reported together which is not a good way of summarising things. Going forward these will be 
separated. KPIs at birth can be very difficult to collect outdoors because of the logistics of finding 
piglets so you report what you can see which could lead to under-reporting. Regarding indoor units 
it is never a good idea to pay bonuses on performance. You either have the right staff or you 
haven’t. 

JB: There is also a big difference between countries on how mortality is calculated. It might not 
always be from birth to weaning, it could be birth to finishing or piglets per sow per year.  



262 
 

Value and management of nesting substrate 
    Nest-building materials – studies in Finland – Anna Valros, Finland 
 
 

    Strategic use of straw for loose housed sows – Rebecka Westin, Sweden 

    Summary, group discussion 
 
 

 



www.helsinki.fi/yliopisto 

Nest-building materials – studies 
from Finland 

Anna Valros, Jinhyeon Yun, Kirsi Swan, Olli Peltoniemi, Claudio Oliviero, 
Camilla Munsterhjelm 

 University of Helsinki 
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Does added nesting material benefit sows in 
a free farrowing pen?  Jinhyeon Yun 
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Yun et al, 2013 & 2014 

NEST PEN CRATE 

Prepartum Farrowing Postpartum > d 7 

Crate (only sawdust) Crate Crate 

Pen (only sawdust) Crate Crate 

Nest (different materials) Crate Crate 

1st piglet born 

Anna Valros  
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Effect of prepartum housing on nest building 

Anna Valros  

Yun et al, 2014 
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CRATE 
(N=11) 

PEN    
(N=12) 

NEST  
(N=12) 

P value 

Oxytocin 
(pg/ml) 

18.1 (2.1)b 19.6 (2.1)b 24.6 (2.1)a 0.03 

Prolactin 
(ng/ml) 

16.3 (1.7)b 17.5 (1.5)b 22.2 (1.6)a 0.04 

Anna Valros  

Sow prepartum hormone levels  

. 
Samples obtained at 7:00 and 13:00 (before feeding) for the 3 d prior to parturition 

Yun et al, 2014 
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Maternal behaviour 

Anna Valros  

CRATE PEN NEST   

P value N 11 10 10 

 Duration of 
successful 
nursings (min/24h) 
 

162.5 124.4 153.9 0.16 

 Average duration 
of successful 
nursings (min) 

7.6 a 5.7 b 6.3 b 0.004 

 Carefulness Score  
(0-5) 2.8b 3.1 b 3.6 a 0.001 
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P value   

N  

Crate 

6 

Pen 

8 

Nest 

8 

Ig G 9.9 (1.9) 10.7 (1.9) 15.3 (1.55) 0.07 

Ig M 0.7 (0.1) 0.7 (0.1) 0.9 (0.1) 0.05 

Ig A 3.0 (0.6) 2.5 (0.5) 3.3 (0.5) 0.59 

Piglet immunoglobulins 

Effects of farrowing housing system prior to parturition on piglet serum IgG, IgM, and IgA concentrations.  
1 Values represent LS means (SE) of the samples taken at 12 h, 24 h, 48 h, and 7 d after birth. 



www.helsinki.fi/yliopisto 

Nest building materials in intensive housing 
Kirsi Swan 
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Questionnaire to farmers and veterinarians, 
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Materials used (n mentioned) 
• Long straw / Hay(26) 

• Chopped straw (5) 

• (News)paper (10) 

• Shredded (news)paper (6) 

• Sawdust(13) 

• Peat (12) 

• Silage (2) 

• Sand (1) 

• Pine branch (1) 

 

Also suggestions 

• Out hulls 

• Chains  

• Halters 

• Ropes 

• Compressed peat 

• Toy 

Questionnaire to farmers/veterinarians: 
which materials are used on-farm (n = 33)? 

11.10.2016 10 Eläinlääketieteellinen tiedekunta / Kirsi Swan 
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Kirsi Swan 
University of Helsinki 
Faculty of veterinary medicine 

Pilot study on materials 

•60 multiparous sows, commercial farm with 
crated sows 

•6 material alternatives, in same farrowing 
room 

1. Saw dust 

2. Straw 

3. Paper 

4. Papercut 

5. ’Toy’ in front of sow, on the ground 

6. ’Toy’ on the side of the crate 

•Video recordings 

•Farmers opinion 
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Kirsi Swan kirsi.swan@helsinki.fi 
University of Helsinki 

Faculty of veterinary medicine 

Results Pilot study  

During 
farrowing 
sawdust 
group 

build more 
nest than 
toy on the 

ground 
group* 

No 
differences 
in farmers 
oppinion 

No 
differences 
in prepartal 
nestbuilding 

Selection of the 
materials for the 
main study 

*(Kruskal-Wallis p=0,027). TG group (Mean 0:00:58 CI 0:00:00-0:02:02) were building less than S (Mean 0:24:11 CI 0-1:50:11) 
group (p=0,034).  
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Kirsi Swan 
University of Helsinki 
Faculty of veterinary medicine 

Materials and Methods 

30 (10 * 3) multiparous sows on a 
commercial farms with farrowing crates 

 

Three materials were given twice daily:  

 

NEWSPAPER, two pages, shredded 

SAWDUST, two handfuls 

STRAW, chopped, 1-2 l   

 

Behavioral observations 12 h 
prepartum from videorecordings. 
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Results 
Swan et al 2016 
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Fresh wood as nest building  
material? 

  
Average daily use, g/day 
Median and (interquartile 

range)  

N sows 
using the 

wood 

Min Max 

Days 8-2 prepartum 2.8 (1.0)a 10 0.5 3.4 

Day 2 pre to 1 postpartum 2.9 (5.3)a 9 0 111 

Day 1-23 postpartum 0 (0)b 1 0 11.5 

Day 23-27 postpartum 2.7 (14.6)ab 7 0 51.4 
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Nest-building materials - studies in Finland - Anna Valros, Finland 

I will tell you about two studies from Finland. One of them was to look at how important nest-
building material is for the sow and the other is looking at practical approaches to providing nest-
building material which we actually looked at in crates not free farrowing. 

Does added nesting material benefit sows in a free farrowing pen? This was part of Jinhyeon Yun’s 
PhD thesis. We had three treatments; crated sows that were given sawdust, penned sows given 
sawdust and penned sows given lots of different nesting materials before farrowing (straw, paper, 
ropes and branches). It was done on a commercial farm so there were still limits to what we could 
give.  

The pens were actually swing-side crates and we had them open for nest-building but in all 
treatments after the 1st piglet was born we took blood samples and we crated them for the 
remainder of the data collection period. We could then analyse the effects of the nest-building 
treatments in isolation to post-farrowing effects of system. 

The results show that when you give sows more nest-building material they nest-build more. We 
also found that in this nest-building treatment sows had higher levels of oxytocin and prolactin in 
the days before farrowing. Sows in this treatment were more careful with their piglets and their 
piglets had higher IgG levels which may be due to increased colostrum intake or better colostrum 
quality. We propose that it is due to the higher hormone levels of the sows which then impacts on 
colostrum. 

There were differences between the “pen with sawdust” and “crate with sawdust” treatments but 
as I’m talking about nest-building material I won’t cover them here but you can download Jin’s thesis 
with this link. 

So this trial shows you that nest-building material is beneficial to the sows and piglets. 

The second study looked at nest-building materials in intensive housing (Kirsi Swan thesis) so that 
commercial farmers can give something to crated sows. 

We started by asking farmers and vets what they use and what they think are important criteria. 
One of the main criteria that both farmers and vets agree on was that it should be safe for the sows. 
Interestingly it was the vets that said it should not block the manure system but the farmers are not 
as concerned about this as an important criterion so perhaps this part (that is written in legislation) 
is a bit of a myth. Cheapness of the material is important to farmers. 

We asked about what materials they use. Long straw and hay is most commonly used and this could 
be because it is also good for preventing constipation when the sows move in to farrowing 
accommodation. They have to provide it every day (according to legislation), usually twice a day.  

They use newspaper, sawdust, straw, whole paper sheets and shredded paper. Some use chains and 
ropes but very few.  So for our trial we used these materials and we wanted to see if we could create 
something new that might work. We created this “nest-building toy” which is made of leather and 
rope and can be put on the floor or on the side of the crate.  

We followed their behaviour and we asked the farmer what they think. 

We found there were no significant differences in sow behaviour or farmer opinion. They gave useful 
feedback; they noted the sawdust is easy and does not create a mess but they know it is not very 
good for the sow because she cannot do anything with it. They saw that the sow likes the paper 
sheets but it can get cloggy so not so good for management. The toy was difficult because it got dirty 
and they had to wash between runs so they did not like it.  

So based on the quick pilot we selected three materials to study in more detail. We used two sheets 
of torn (not shredded into little bits) newspaper, two handfuls of sawdust and two handfuls of 

https://helda.helsinki.fi/handle/10138/153106?show=full
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chopped straw. Everything was provided twice a day. The idea was to look at rooting materials 
versus material that can be carried and manipulated.  

We also looked at production data (n=40 per material), cortisol and behaviour for 12h pre-partum 
(n=10 per material). No difference with production or cortisol but in behaviour they did more nest-
building with newspaper. This is probably because it doesn’t disappear. There is less bar-biting with 
the newspaper.  

So we can conclude that giving them paper seemed to improve their welfare based on behaviour, 
however there were no effects on production data. 

Questions/Discussion: 

DT: Does the paper not get dirty? 

AV: If it is not used it can get wet but it does pass through the slats and gets dissolved in the slurry 
system. 

EB: There’s some suggestion from farmer reports that shredded newspaper collects together and 
creates a bit of a wet ball. Is that because of the way it is shredded? 

AV: Yes this is what happens if the paper is too shredded. This is what farmers told us. But if it is just 
torn a bit it does not become this mulch. 

AC: Would a rope work if attached to the front of a crate? 

AV: I’m not sure anything can properly satisfy a sow in a crated environment but for the toy which 

was rope-based it did not seem to work. 

EB: The point about attaching something to the front of the crate might be valid though not because 

it would fully satisfy nest-building but because it might be less frustrating as it cannot go down the 

slats or be lost behind her whilst she is pawing. Perhaps this is why the Dutch are using the jute 

sacks. 

AV: Yes this study is a few years old now and we had not heard about the jute sacks as we do not 

have them in Finland. We did think about the rope but the problem is the sows would destroy them 

so quickly. We also need to be careful with the slurry system. If the sows bite off big pieces and it 

goes through the slats we will have problems with the slurry pit mechanisms if it is one of the 

systems that have a wheel turning at the bottom of the pit to macerate the slurry. We have had that 

problem when we give rope to younger pigs. 

AC: What about wooden blocks? 

AV: I can tell you a little bit about wooden blocks. We looked at this in Denmark. We hang it in front 

of the sow or to the side in the crates. We looked at how much they chewed on it before, during and 

after the nest-building period and there was no difference between periods suggesting they do not 

use it for nest-building. On one farm they were not used at all. 

PL: What about the piglets? 

AV: It is too big for the piglets so they can’t really chew it. 

DT: So would you recommend that they are given two sheets of torn newspaper two days pre-

partum twice a day until one day post-partum? 
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AV: I’m not sure I can fully recommend anything in terms of satisfying nest-building behaviour in 

crates but in this small study we saw that the newspaper sheets worked best in terms of sow 

behaviour. 

AC: In Finland has the provision of nest-building material been recommended to producers from 2 

days pre-farrowing rather than just when you see the sow’s start to show signs of nest-building 

(~24h pre-farrowing)? 

AV: There is legislation in Finland to say as soon as the sows are moved to farrowing accommodation 

they should be given nest-building material but there is no specification as to what that material 

should be and it just says “enough”. 

DT: The newspaper is very feasible though? 

AV: Yes as long as your farm is not too big. It can be difficult to get enough newspaper. 

EB: Is there not a problem with magazines and red-top papers being dangerous? 

AV: Yes red dye can be toxic. It used to be made from carcinogenic material. There are older studies 

that the black dye is also a problem. There are less heavy metals now in papers so there should not 

be a risk. 

EB: Presumably if there were any warning signs of anything ending up in the supply chain a levy 

board would stop it. 

VM: Newspapers are banned in Denmark but it is not an issue of residues in the meat it was about 

slurry spreading and contamination of ground water.    

KS: There can be issues with by-products such as mushroom compost. 

AV: With peat we’ve had problems with mycobacterial growth. We did a study to see which 

materials were most at risk from mycobacterial growth and sawdust is favoured because there’s no 

fungal growth on sawdust. 
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Straw completely covers the floor at birth 
 



 

Practical for the farmer 
– most straw “disappeared” 4-5 days after farrowing 
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Production results 
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Total born 
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   14.2 ± 3.8 
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Live-born 
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   13.4 ± 3.7 
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Stillborn 
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     0.8 ± 1.1 
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     1.1 ± 1.7 

  
<0.007 

 
Litter size after cross 
  
fostering 
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   13.6 ± 2.6 
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   13.5 ± 2.1 

 
Litter size at weaning 
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Manure systems in Swedish 

farrowing units 

 

Liquid manure systems with  

• cable scrapers 

• hydraulic scrapers,  

• Pit pull-plug systems 
(vaccum) 

 

• No flush systems  
 

      

 



Farmer opinions - problems 

 
• Turningpoints are blocked 

 
• Blocking of pull-plugg 
systems  

 
• Pumping of manure to the 
 slurry pit 

 
• Staff doesn´t know how to 
operate the manure system 

 



Farmer opinions - solutions 

• NO pull-plug systems in 
farrowing units! 
• Hydralic scrapers to avoid 
blocking of turningpoints. 
• Change design of exsisting 
cable scrapers.  
• Run scrapes daily 
• ”Save” cleaning water  
• Mix with manure from other 
units where manure is more 
liquid.  
• Correct mixing and pumping 
equipment. 
• Educate ALL of your staff!!! 

 



Thank you 
for listening! 
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Strategic use of straw for loose housed sows – Rebecka Westin, SLU, Sweden 

I will talk to you about my PhD work which looked at the strategic use of straw for loose housed 

sows. The typical pens in Sweden measure a minimum of 6m2 (by law). There are two options: the 

first option has no confinement of the sow and a smaller creep area and farrowing rails (5.0m2 pen 

and 1.0m2 creep), or with a crate option, a larger creep and no farrowing rails (4.3m2 pen with 1.5m2 

creep). The flooring is half concrete and half slatted. They have floor heating or a creep lamp but 

they rarely have a covered creep area despite efforts to advise for one. 

Mostly there are family run farms who grow their own crops therefore it is easy and cheap access to 

straw and it is mandatory to provide nesting material. Our farmers are happy to use straw. The 

typical way it is done is by giving little and often and when you see she is getting closer to farrowing 

you increase the amount of straw. Since half the pens are concrete you add more here to try and 

encourage her to farrow on the solid floor and the majority do but sometimes there are exceptions. 

For my PhD thesis we wanted to try something different; we wanted to work on the commercial 

farms but manage the straw in a different way. We called it strategic use of straw and instead of 

giving small amounts and extra when the sow behaviour shows she will farrow soon, we suggested 

providing 15-20kg two days before farrowing and no more until five days after farrowing.  

Since half the floor is slatted the point is that the straw should decrease each day as it filters through 

the slats. So after 4-5 days there is very little straw left. 

The straw is partly for nest-building but also for the piglets. Concrete floors result in large incidents 

of knee lesions and as the Swedish pens are half concrete we get these problems a lot and this can 

result in infections and treatments for swollen joints. By covering the whole pen area we should be 

able to reduce this.  

Also with this method the farmer does not need to worry about where she farrows as the whole pen 

is covered. 

It is also more practical than it might appear because the straw filters through the slats gradually and 

therefore does not block the manure system. By adjusting the straw length to the type of slatted 

floor, it is possible to filter the straw through the slats so that most of it has disappeared 4-5 days 

after farrowing. After 4-5 days any remaining straw bedding must be removed otherwise the pen 

hygiene will be poor. At farrowing, manure production is very low but after farrowing feed intake 

increases and so does the manure production. At this time, piglets have also learned to seek out the 

heated piglet corner so it is not nessecary to have straw covering the whole floor anymore.    

We filmed a lot of sows for this study using both systems of straw management and we followed 

them for two parities with alternating straw management; i.e. the first parity using strategic straw 

and the second parity being a control with less straw or vice versa. 

The results show that if they have more nesting material they nest more. This is not surprising but 

what was interesting in this study was that sows show individual variation in nest-building behaviour 

but also a great deal of consistency across parities, not only in the overall amount of activity but 

when there are peaks and troughs of activity in that 24h period pre-partum.  These individual graphs 

http://pub.epsilon.slu.se/11486/1/westin_r_140904.pdf
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show you the patterns in both parities. There are some sows that hardly nest-build at all regardless 

of treatment and then there are sows who are very active across both parities.  

When you combine all the data and compare control versus treatment you can see sows with 

strategic straw start earlier and nest-build more and they stop earlier which is important for safe 

farrowings. The control sows still have straw (1kg per day and then more during farrowing) but this 

pattern of behaviour with nest-building during farrowing to me would suggest that they are not 

completely satisfied. There needs to be a lot of material to make a difference. 

For production data there were no significant differences. Numerically there was but not statistically 

apart from with stillbirth. There were fewer stillborn piglets with strategic straw use. This could be 

related to farrowing duration. 

Although there was no difference in mortality between the groups there was a difference in the 

cause of mortality. There were fewer piglet deaths as a result of starvation and one explanation is to 

look at the relationship between starvation and hypothermia. When there are farrowings during the 

night and no one in the barn to help piglets that might be born on to the slats they become chilled 

quickly and have no energy to get to the udder and suckle. Another part of the explanation could be 

that the sows are milking better as with AV’s presentation. We did not study this but it could be the 

case.  

Finally we see that the piglets are heavier at weaning (+0.3kg/piglet at 5wk weaning) so even though 

the straw is only there around farrowing it has long-lasting effects.  

What are the obstacles to this work? One obstacle of course could be that your country might not 
have straw in such abundant supply. This is not an issue in Sweden but we do have obstacles such as 
the slatted flooring in the pen which can become blocked.  

This does not have to be the case. We tested the effect of straw length on floor coverage and 
measured throughput of straw daily. We used a long (mass median length of 130mm), medium 
(mass median length of 70m) and a short (mass median length of 39mm) straw length. Depending on 
the slat size and choice of straw length you can have the throughput working quite well. Shorter 
straw length means slats do not become blocked. The majority of farmers use straw length of <5cm.  

Other obstacles include the manure system. There are different systems in Sweden to deal with 
straw. Almost all farms have liquid slurry systems but in the farrowing units, under the floor, there 
are different systems to deal with the straw. There are cable scrapers or hydraulic scrapers. A few of 
them have this pit pull-plug system and few have a flush system as they do not work well with straw.  

When we ask farmers what are the most common problems the first thing they will say is “the 
turning points” where the scrapers go to the end and then turn. These can become blocked. Pull-
plug systems can easily become blocked with very little straw. Pull-plug would not work with 
strategic straw use. The next problem they encounter is the pumping and mixing of manure from a 
slurry pit to a lagoon. The final problem is the staff do not know how to work the slurry system but 
something can be done about this!  

Farmers were asked how they would solve some of the problems. The first thing they say is that they 
should never have built a pull-plug system. Hydraulic scrapers are better than cable scrapers 
because it avoids turning points were blockages can occur.  It is also possible to redesign existing 
scrapers so that they work better. 
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They also say it is important to manage the scrapers. They should be run daily. Another tip is to leave 
the washing water under the slats to help removal of the straw. Run the weaner and farrowing unit 
slurry systems at the same time to increase the liquid content in the farrowing channels.   

Many farmers have changed their pumping equipment so that they are better. 

Finally you need to educate the staff to run the system without the manager, education of all staff. 

Questions/Discussion: 

MO: Are there any management routines that were allowed or not allowed? Did you have the same 
management throughout the experiment? 

RWest: In the experiments it was the same management throughout and the strategic straw 
treatment was applied to every second pen.  

MO: What are the farrowing management routines with the piglets? 

RWest: We do not tail dock and we castrate but now this is with analgesics. We did not used to split 
suckle but we have to do this now with large litters. We do not interfere with the piglets at farrowing 
for the strategic system because we do not have to but with the control system if they find a piglet 
cold behind the sow they will move it and put it under the heat lamp.  

GI: When looking at the nest-building patterns and profiles overtime I had the feeling that the sows 
in both treatments were not completely terminating nest-building when they start to farrow. Also 
the theory about better milking abilities is just speculation but it makes more sense that the piglets 
are warmer and therefore suckle better.  

RWest: Yes it is speculation but it would be nice to know if there is anything there relating nest-
building to maternal behaviour. 

AV: We did find a relationship between nest-building and carefulness and it influenced the nursing 
behaviour.  
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Where are there gaps in our knowledge? 
The final session of the day sought to highlight where there might be knowledge gaps. 
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Free Farrowing Workshop, Belfast, 2nd/3rd September 2016 

Questions to some factors in 
free farrowing 
 
Roland Weber 



2  Free Farrowing Workshop 
Roland Weber 

Questions to some factors in free 
farrowing 
 Experiences of older sows in studies with free farrowing 

 Personality of stockpersons 

 Space of pen  planned study at Agroscope 

 (Possibility for nest building, floor type  I claim that free 
farrowing is only successful with nest building material and 
solid floor in the sow's nest) 



3  Free Farrowing Workshop 
Roland Weber 

Experiences of older sows in studies 
with free farrowing 
 
Question: 

A lot of studies with free farrowing used sows which farrowed 
earlier in their life one or more times in (an) other system(s) 
(most likely in a crate) 

My Hypothesis: 
Older sows with no experiences in free farrowing can not  
show the appropriate behaviour in free farrowing pens and 
crush more piglets due to the lack of experience 

Conclusion: 
Sows in studies with free farrowing should never had 
farrowed in crates 



4  Free Farrowing Workshop 
Roland Weber 

Personality of stockpersons 

Questions: 

Why are losses with FAT 2-pens in some studies very high, 
whereas almost all farms with this pen in Switzerland have 
good results? 

 Are the stockpersons in studies with free farrowing sceptical 
about free farrowing? 

 If yes: this could lead to (unintentional) obstructions  
(Ravel, 1996: Poor performances in farrowing crates: stockpersons rather bold, 
suspecting and tense) 

 If no: stockpersons adapt the management 



5  Free Farrowing Workshop 
Roland Weber 

Space needed for free farrowing 

A lot of studies used free farrowing pens with little space  
(< 5 m2). This resulted mostly in high losses due to crushing. 

Planned study at Agroscope 

Hypothesis (based on some evidence): 
 Nest building and 'grouping' behaviour needs some space. If the space is too 

small  no nest building and no 'grouping' behaviour possible  more crushes  

Aims of the project: 
 To evaluate how much space sows occupy during nest building and 'grouping' 

behaviour in dependence of their body size 

 To experimentally assess how different space allowances of the farrowing 
pens’ nest/lying area affects the sows’ ability to perform functional maternal 

(nest-building and 'grouping') behaviour in dependence of their body size 



315 
 

Questions to some factors in free farrowing – Roland Weber, Agroscope, Switzerland 

The main questions put forward based on our work in free farrowing are: 

 What are the experiences of older sows with free farrowing? 

 How important is the personality of the stockperson? 

 What do we still need to know about the space requirements in the pen? 

 What is the interaction between nest-building and floor type? At the moment I claim that 
free farrowing is only successful with nest-building material and solid floor in the sow’s nest. 
We can discuss further. 

So on the first question there are a lot of studies with free farrowing using sows which farrowed 
earlier in their life one or more times in (an) other system(s) (most likely in a crate). My hypothesis 
with this situation is that older sows with no experiences in free farrowing cannot show the 
appropriate behaviour in free farrowing pens and crush more piglets due to the lack of experience. 
The conclusion if proved correct would be that sows that have farrowed in crates should not be used 
for studies with free farrowing. 
 

Regarding the personality of the stockperson there are a number of questions based on results 
comparing the same farrowing system. So for example why is it that piglet loss with FAT-2 pens in 
some studies are high whereas almost all farms with this pen in Switzerland have good results? Are 
the stockpersons in the studies with free farrowing sceptical about free farrowing which leads to 
obstructions rather than adapting to the management required? For example there was a study by 
Ravel in 1996 that showed that poor performances in farrowing crates were related to the 
stockpeople being bold as well as suspicious and tense. If stockpeople are not sceptical they adapt 
and have better results.  
 
Regarding space requirements - there are a lot of studies of free farrowing using pens of less than 
5m2. In these pens they always showed higher levels of crushing. So we have planned a study that 
hypotheses that nest-building and ‘grouping’ of piglets requires a certain amount of space and 
without it there is more crushing. We will evaluate how much space is occupied during nest building 
and ‘grouping’ and assess different space allowances and how much space is required depending on 
individual body size. 

Questions/Discussion: 

EB: Do you think it could be as much about the quality of space not just the quantity? Can there be a 
compromise? For example we have shown that the nest space is better being quite compact as long 
as the sow has more space outside of the nest to increase activity and nest-build and as long as at 
shoulder-height she can turn comfortably? From AV’s presentation of the group system it seemed 
similar where the nest itself was quite compact but the sow still had plenty of space outside of the 
nest to perform nest-building behaviour. 

RW: The problem might be that if the sow cannot perform ‘grouping’ behaviour as she turns around 
she may not properly group the piglets and this may lead to more crushing. We want to know more 
about how much space she needs just as she lies down. 

DT: Which is the riskiest posture change for crushing in free farrowing? 

RW: It is mostly rolling and from sitting to lying down. 

CGH: Do you think that the issue with older sows might be more to do with body size rather than 
experience? For example they might have weak legs and therefore do not lie down well and cause 
more crushing. 



316 
 

RW: Yes that can happen but there is also evidence that sows adapt to their system and perhaps if 
they have experience they will learn to be better mothers in a free farrowing system. You are more 
likely to keep sows on farm that can do this. 

MO: The questions relating to stockperson personality are interesting in relation to the Norwegian 
pool system where farmers take sows just for one farrowing and then the sows go back into the 
mating units and then go to another farm for their next parity. These will be the same animals but 
different farms and stockpeople and they can get very different results. This has to be something to 
do with management and staff personality. 

RW: Farmers who have family-owned business are not the problem as they are invested. It is an 
issue with the stockpeople. 

EB: There are likely to be country differences. As DT said integrated farms may have a very different 
ethos to family farms. 

MW: It goes back to having the right people who want to do the job. It is partly about having 
empathy with the animals but also giving them the correct training. It is very important to get a good 
vet and to make the most of vet visits.  

VM: A large integrated sow unit (>5000 sows) decided to convert to temporary crating and want to 
roll this out in their Eastern European herds (~8000 sows per farm). In doing this they must be 
thinking about how best to motivate the staff and train the staff so it might be worth seeing what 
they are doing and how well it goes.  

AC: When you have a large building with all these different pen spaces – how do you ventilate the 
building so that you have the correct environment in each pen? 

VM: In Denmark we use a combination system which has a common air inlet but then the ventilation 
can be pumped into pairs of pens to try and get standardised ventilation throughout. This is not a 
perfect solution and that’s why we have dialogue between farmers and building companies. 
Different things are being trialled but this is a future area. 

RW: The problem is small buildings where there is no capacity to create air. You have to bring in so 
much air to increase airflow which is not such a problem in larger buildings.  

VM: In the Pro-Dromi pens it will be interesting because they are channelling air underneath the 
pens which seems to be how cool air is getting in.  

JH: One of the challenges with loose housing and temperature and ventilation is that the walls are 
higher. Also maintaining a high temperature is not as important in these systems with high walls but 
reducing it can be. 

EB: It is likely to be harder to achieve good air quality when pens are retro-fitted as we are often 
talking about low-ceiling, smaller buildings. 

JB: Systems must be created to be robust for different personalities, which is why the crate is so 
robust.  

NB: I don’t think they can be because in a loose house situation the sow can exhibit more diverse 
behaviour towards a stockperson and if the stockperson does not adapt their behaviour based on 
the sows it can affect performance and some people therefore will never be suited to free farrowing.  

EB: Even the crate might not be completely robust to poor stockpeople. It might not be evident 
straight away because the sow cannot exhibit such an obvious response but you could have a 
physiological stress reaction which could impact on reproductive parameters either immediately or 
in the next gestation period. With the gestation stall ban stockpeople had to adapt to having a 
different relationship with their loose sows and there is lots of work to show the consequences if 
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that human animal relationship is poor so the same is likely to be true of the farrowing house. I’m 
not sure the message can be that it has to be robust to negative personalities. 

AV: It is not just about negative personalities it is also just the wrong personality. For example the 
person may be friendly but has no idea what they are doing. It is also about knowing what to do and 
motivation. 

NB: I think you need experience of sow behaviour to operate well in a loose housed environment so 
that you can react appropriately to what the sow is doing. 

CL: The other quality is attention to detail. You need to realise that extra assistance needs to go to 
small piglets for example rather than be a farmer who is interested in tractors.  

VM: Research needs to focus on manuals and protocols to disseminate knowledge and train staff. 
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Management challenges: large litters 

Chair: Emma Baxter 
In any farrowing system dealing with large litters can be a significant challenge. Surplus piglets can 

require human intervention and some of the management tools used to deal with large litters may 

be more difficult to carry out in a loose-housed environment. However there may also be 

opportunities to mitigate some of the welfare impacts identified for both sows and piglets with 

respect to large litters. 
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Management of fostering/nurse sows 
    Large litter size and the challenges in loose housing – Lene Juul Pedersen, Denmark 
 
 

    Large litters and nurse sows – Vivi Moustsen & Janni Hales, Denmark 
 

    Summary, group discussion 
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 Ongoing selection for large litters 

 DK live born piglets per litter 15.7 

 Consequences: 

o Lower birth weight and less viable piglets 

o Longer farrowing 

o Less colostrum available per piglet 

o More space needed in farrowing pen 

o Number of live piglet greater than number 
of  functional teats 
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TO ASSURE SURVIVAL HIGH MANAGEMENT 
INPUT IS NEEDED 

Birth assistance during farrowing 

Assistance to small un-viable piglets 

Split suckling of colostrum 

Cross fostering 

Formation of nurse sows 

 

 

Can these procedures be easily applied also in non 

confinenemnt systems ?  

From Baxter et al., 2013 
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Percentage of sows that become a nurse sow in each of 

631 herds 
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WELAFRE PARAMETERS SCORED IN 59 
HERDS FOR NURSE AND NON NURSE SOWS 
(SØRENSEN ET AL, 2016; ANIMAL  10:4:681-686) 

  Frequency Odds Ratio Probability (P<) 

  Nurse sows Non-nurse sows     

Thin (BCS<2.5) 4.48% 2.84% 1.34 0.2179 

Swollen bursae on legs 77.3% 73.2% 1.30 0.0384 

Dew claw wounds 40.0% 36.3% 1.17 0.1433 

Vulva lesions 1.1% 1.7% 0.63 0.3047 

Poor Hygiene 41.8% 42.0% 1.06 0.6095 

Skin condition 7.3% 5.2% 1.42 0.0898 

Shoulder lesions 6.4% 6.9% 0.84 0.3948 

Udder wounds 83.6% 75.0% 1.58 0.0006 
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EFFECTS OF BEING A FOSTER PIGLET (SØRENSEN ET AL, 2016; 

ANIMAL  10:4:681-686) 

Effect on piglets Frequency Odds 

Ratio  

Probability 

(P<) 

Fostered 

litters 

Non-fostered 

litters 

  

Litter is huddling 0.8% 1.0%      0.77 0.6392 

Number of dirty piglets in the litter >0  20.6% 17.2% 1.20  0.0256 

Number of limping piglets in the litter >0 9.9% 6.97% 1.42 0.0518 

Number of piglets in the litter with cuts around 

the snout>0 

18.7% 16.7% 1.13   0.4143 

Number of piglet in the litter with carpal 

abrasions >0 

99.0% 97.4% 2.76 0.0242 
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HOW DO PENNED SOWS ADAPT TO BEING 
NURSE SOW/FOSTER PIGLETS ? 

In crated sows: 

 Fostered piglets are accepted relatively easy at birth but not later 

 Cross fostering later than day 1 reduces growth and survival of fostered piglets 

Loose housed sows: 

 Sows more able to respond to foster piglets 

 Use of nurse sows may be more problematic ? 



CROSS FOSTERING IN LOOSE SOWS 

 55 sows  

 Two treatments 

 Cross fostering Day 1 (4 piglets per litter) 

 Cross fostering Day 4 (4 piglets per litter) 

 All piglets marked (adopted or resident) 

 Behavioural observation 8 h D 1 and D4 

 Sow behaviour 

 Postural changes 

 Milk let-down 

 aggression 

 Piglet behaviour 

 Suckling 

 Teat fights 

 Position in pen 
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SOW BEHAVIOUR 
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SUMMARY  

 Sow behaviour:  

 Affected mainly by cross fostering Day 4 

 

 Piglet behaviour:  

 Affected by cross fostering both day 1 and 4 

 Larger influence Day 4 

 Adopted piglets more affected than resident piglets 
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DISCUSSION-PERSPECTIVE 

 Cross fostering later than day 1 should be avoided 

 Formation of nurse sows CANNOT be limited to day 1 

 Less teat fights if entire litter is exchanged ? 

 Pens vs. crates – same reaction ? 

 Postural changes and sow aggression may cause more problems  for piglets ? 

 More space for piglets to form teat order in penned sows ? 

 Potential conflict ?  ongoing selection and welfare friendly housing systems for farrowing 
sows  - in pens and outdoor 
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NEW PROJECT STARTS IN 2017:  
 

Aims to: 

 Limit use of nurse sows 

 Improve welfare in hyper prolific sows and their litters 

 

Methods to be tested: 

 Increase number of suckling piglets at own mother (13 vs. 16 piglets suckling) 

 Add milk supply from birth (with vs. without milk supply) 

 Offer more space (crates vs. loose sows) 
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Thank you  ! 
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Large litter size and the challenges in loose housing – Lene Juul Pedersen, Aarhus 

University, Denmark 

In Denmark selection for large litters has been quite efficient. Since 1992 there has been an increase 
from an average of 12 piglets born per litter to 17.3 piglets born per litter. The live-born average in 
Denmark is now 15.7 piglets per litter. The consequences of this selection have been: lower birth 
weight and less viable piglets; longer farrowing; less colostrum available per piglet as colostrum does 
not increase as litter size increase; more space needed in farrowing crates (regardless of free 
farrowing) as they were originally designed for 10 piglets and perhaps a lower weaning age, so we 
need to reconsider crate space and; the number of live piglets is greater than the number of 
functional teats so we need to cross-foster and use nurse sows. 
 
Higher management is needed to help these extra piglets survive. This will include birth assistance at 
farrowing, helping small un-viable piglets, split suckling to make sure every piglet gets colostrum, 
cross-fostering to deal with the within litter weight variation and the formation of nurse sows.  
 
There are two types of nurse sow procedure as illustrated in Baxter et al. (2013). There is the one 
step and two step. The one step involves a sow being weaned at 21 days and then receiving large 
new-born (post colostrum intake) piglets to rear to weaning. The two step involves a 21d weaned 
sow receiving piglets from a sow whose litter are about 7 days old and then that sow receiving 
surplus new-born piglets. 
 
The challenge is whether you can carry out these management practises just as easily in a loose-
housed situation. We do not know much about this. 
 
We were asked by the Ministry to find out how many farms are using nurse sows. We sent a survey 
to farmers in the Danish herd and we got 631 respondents. The graphic shows you the percentage of 
sows that become nurse sows. You can see the spread where some sows do not use nurse at all but 
then some sows use them a great deal, almost 45% of sows in a batch become nurse sows. The 
average is about 15% of sows becoming nurse sows. Up to 85% of farms use the two-step system.  
 
We were asked to investigate some welfare parameters on farms and we welfare scored 59 herds. 
We mainly looked at injuries and hygiene and skin lesions to both sows and piglets. We did not find 
too many difference, we only took a snapshot by scoring 60 nurse sows and 60 non-nurse sows per 
farm at the time of the visit. Which means one limitation is that they were in different stages of 
being a nurse sow. We did see a few differences, specifically there were more swollen legs and 
udder wounds in nurse sows. For the piglets we saw more dirty piglets in nurse sow litters, more 
lame piglets and more piglets with carpal abrasions. For more details the study is available - 
Sørensen et al., 2016.  
 
How do penned sows adapt to being a nurse sow?  
We have not investigated this yet and we know farmers with loose housed sows do you nurse sows. 
But is it more problematic to carry out and can it create more danger for the piglets? 
 
If we look at the literature that is available on cross-fostering we see that crated sows accept foster 
piglets easily around birth, but if fostered after the first 24h foster piglets have reduced growth and 
poorer survival. In loose housed sows you would expect to see sows responding to alien piglets 
more. It is not necessarily negative but the sows are more able to show a response so you might 
predict establishing nurse sows to be more problematic.  
 

https://www.cambridge.org/core/journals/animal/article/do-nurse-sows-and-foster-litters-have-impaired-animal-welfare-results-from-a-cross-sectional-study-in-sow-herds/A4689EB8486FF9A69F0501FD9C028AFA/core-reader
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We do have some work from a few years ago looking at standard cross-fostering procedures in loose 
housed sows. We had 55 sows where piglets were cross fostered at either day 1 or day 4 post-
partum. We cross-fostered 4 piglets per litter. We followed the fostered piglets and took measures 
on sow behaviour towards them and then piglet behavioural parameters including suckling, teat 
fights and their position in the pen.   
 
We found that sows in the pens showed increased sniffing and chasing of cross-fostered piglets on 
day 4 compared to day 1 and they chased their own piglets not just the fosters, so there was a 
general disturbance. There were increased posture changes and interrupted nursings when fostered 
on day 4.  
 
The percentage of piglets engaged in teat fights was higher in day 4 fostered piglets. By day 4 the 
teat order is very well established. Latency to suckle following fostering was delayed for both foster 
groups, more so for day 4. Foster piglets were not integrated into the group and would lie separately 
in the pen.  
 
So the sows were mainly affected on day 4 and for the piglets there were problems at both time 
points but more so on day 4. 
 
In summary we can conclude from this research that cross fostering after day 1 should be avoided, 
however nurse sow formation cannot be limited to day 1, especially when using the two step 
system. Perhaps this is not as much of a problem because nurse sow formation involves a full litter 
exchange and therefore there may not be as many teat fights. 
 
The major difference in sow reaction between crated and loose sows is that the sows in loose 
housing can chase the piglets and therefore it could be seen as more dangerous for the piglets.  
 
On the other hand there may be benefits because there is more space for the piglets to actually 
form a teat order when sows are housed in pens. Same reaction as crates, but unable to express 
behaviours in a crate such as chasing, more problems for piglets, however more space to form new 
teat order in pens. They do not have to struggle with the bars. 
 
There is a potential here with selection for high litter size and uptake of higher welfare systems. 
Perhaps in the indoor systems there are strategies that can be explored to make it work but in the 
outdoor situation this will be a significant challenge. We see very high mortality outdoors and this is 
partly because we have these hyperprolific lines used outdoors and we cannot implement the 
management procedures needed to deal with surplus piglets. 
 
We are starting a new project in 2017 on nurse sows. The aim is to find ways to limit the use of nurse 
sows and improve the welfare of hyperprolific sows and their litter.  
 
Some methods that will be tested include investigating whether a sow can increase the number of 
piglets she can suckle from 13 to 16. Combine this with adding a milk supply from birth and offer 
more space which is where there will be a crate vs. pen comparison. 

Questions/Discussion: 

MW: How do sows recognise their own piglets compared with fosters? 

LP: It was not obvious that they were distinguishing between resident and adopted piglets in this 
study, however in other studies they do seem to distinguish. I think in our study it is not that she is 
responding to the presence of new piglets but the response of those new piglets within the rest of 
the litter. So she is disturbed by fighting.   
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JH: Some of the loose-housed farmers were struggling with establishing nurse sows and what they 
do now is let the sow have her own litter and the new litter for about 2hrs. Then they take away the 
old litter and this helps with acceptance of the new litter. 

EB: There was some early work by Horrell and Hodgson (1992) that concluded the sows do not 
recognise individual piglets but recognise the litter as a whole most likely through scent. 

AV: Are farms using substances to mask the smell of the litters? 

EB: We do make an effort to mask the smell of foster piglets in the loose. We either mix them in with 
the residents for a while before releasing or we put marker pen on all the piglets and sometimes on 
the mother’s snout. We are not sure if it works but we are conscious of the risks. It is the piglets that 
can be a real problem as the foster piglets are quite disorientated and they go to the mothers head 
during suckling and almost advertise themselves before there is a chance to fully integrate and 
disguise the odour. 

LP: I have also had farmers use strong beer to calm the sows down before getting them to accept a 
new litter.  

EB: This was reported back in the surveys, mainly from Denmark. I’m not sure if it would work in all 
countries simply because of having beer on farm! 

LP: Even if any of these methods work we need to remember and factor in the extra effort required 
when fostering in free farrowing accommodation. A broader discussion is how much effort we 
should be putting in to these extra piglets. 

AV: Is it really worthwhile? Should we not humanely euthanase and also how much effort should we 
put in if they are growth retarded as they are likely to stay compromised throughout life. Do we 
have data on the cost benefit? 

SE: There are more studies coming out now about what happens to these growth retarded piglets 
and whether certain interventions work. The data are not that abundant but we do have studies 
showing that if you can increase the weight in small piglets in the first few weeks and get them up to 
a descent weaning weight they can grow well post-weaning and through to finishing. There is other 
work in the States that shows that piglets born under a kilo stay on farm for longer because they 
cannot catch up. It seems like early intervention is the key. 

MW: We were involved in a project which demonstrated with certain early management procedures 
you could decrease the variability in weight and have successful outcomes for some of these small 
piglets.  

DT: How easy is it to cross foster in group housing? 

AV: They try and do any fostering as soon as possible after the piglets have had colostrum and 
because the sows have their own farrowing pen within the larger system and the piglets cannot get 
over the threshold they do not have problems. Establishing nurse sows would be more of a problem. 

DT: We have done some trials where we tried to cross-foster in groups but we found the piglets 
continue to recognise their own mothers and this disrupts everything.  

AV: In group lactation systems it is quite critical to prevent mixing in the first few days. 
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REPRODUCTIVE PERFORMANCE OF 'NURSE 
SOWS' IN DANISH PIGGERIES 

• Data (2012-2013) from 20 herds (79,868 litters) was 
used  

• All herds produced more than 14.5 live born piglets 
per litter 

• The herds selected the nurse sows 
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SUBSEQUENT REPRODUCTION 
• Nurse sows on average had 0.58 total born piglets (P < 0.001) 

more in the subsequent litters compared to non-nurse sows 
 

• The odds ratio for a non-nurse sow to be culled between their 
first and second farrowing was 1.17 higher (95% CI [1.11; 
1.23]) (P < 0.001) compared to a nurse sows.  
 

• The re-service rate was not different between nurse and non-
nurse sows 
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Nurse sows  

Different stressors: 

 

Acute stress – removing the litter and having to accept a new 
litter (Baxter et al 2013) 

 

Udder fights (Rutherford et al 2013) 

 

Milk let downs  

 

Long term stress by a prolonged stay in farrowing crates  (Baxter et 

al 2013) 

 

 

 

IPH 



Tekst starter uden 
punktopstilling 
 
For at få punkt-
opstilling på 
teksten, brug 
forøg indrykning 
 
 
For at få venstre-
stillet tekst uden 
punktopstilling, 
brug formindsk 
indrykning 

Overskrift her 

For at ændre 
”Enhedens navn” 
og ”Sted og dato”: 
 
Klik i menulinjen,  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”. 
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod 

Nurse sow trial 

What does a prolonged stay in farrowing crates actually 
mean in terms of physiological response? 

 

 

Non invasive methods: Salivary cortisol, heart rate and 
milk let down 

 

Random sows 

 

 

Department of Large Animal Sciences 



Tekst starter uden 
punktopstilling 
 
For at få punkt-
opstilling på 
teksten, brug 
forøg indrykning 
 
 
For at få venstre-
stillet tekst uden 
punktopstilling, 
brug formindsk 
indrykning 

Overskrift her 

For at ændre 
”Enhedens navn” 
og ”Sted og dato”: 
 
Klik i menulinjen,  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”. 
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod 

Department of Large Animal Sciences 

Experimental design: 
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What does it mean for the sow? 
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down between the groups 

 

• Heart rate increases through lactation 

 

• Cortisol decreases through lactation 
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Large litters and nurse sows – Vivi Moustsen & Janni Hales, Denmark 

There is an increase in litter size and range between “high, medium and low” herds but in the last 
few years the herds with the highest total born actually have the lowest total mortality. The ones 
that succeed are probably the ones that have the highest management input but it does show that 
there are options to improve piglet survival. 

As an industry we know we are challenged about large litters and therefore in 2011 we carried out a 
large literature review with SRUC to identify the welfare and ethical impacts of large litters. The 
report is available on-line. 

We want to identify what the impacts are and then we want to investigate ways to mitigate them. 

There are different methods to rear surplus piglets including artificial rearing using rescue decks, 
supplementary milk in the pen and nurse sows. In Denmark we do not use rescue decks but we do 
use supplementary milk and nurse sows. 

Farmers put a lot of work into ensuring the nurse sow system works first time so it is important to 
move whole litters rather than cross-foster as we need to reduce the disruption and fighting LP was 
talking about. 

We collected data from 20 herds that use nurse sows due to born alive averaging 14.5 piglets per 
litter. The herds themselves were responsible for selecting the sows they would use as nurse sows. 

We found that the reproductive performance of nurse sows was actually improved. Nurse sows had 
0.58 more piglets born in their subsequent litter compared to non-nurse sows. 

Nurse sows were less likely to be culled between their first and second parity compared to non-
nurse sows and the re-service rate was no different. 

These are two-step nurse sows. The study is available now on-line. 

JH presented work from University of Copenhagen by Charlotte Amdi Williams looking at this in 
greater detail and specifically looking at the physiology of nurse sows. 

Nurse sows could be exposed to a number of different stressors. There could be acute stress as a 
result of removing their native litter and accepting a new one. There could be more fighting at the 
udder and a possible disruption to milk let downs and there could be chronic stress as a result of the 
prolonged stay in the farrowing crate when rearing an extra litter. 

The study looked at this long-term stay and measured salivary cortisol, heart rate and milk let down. 
Only parity 2 sows were selected as per the farm standard. Within parity 2 animals, sows were 
randomly assigned to different stages within the two-step nurse sow strategy. So there is the control 
(the non-nurse sow), then the nurse 1 who gives her piglets to a sow who has her litter weaned at 
day 21 and we classified this 21d weaned sow as the nurse 2. All treatment groups were compared 
within one batch and during all procedures to move piglets all sows were in the same farrowing 
room and only piglets moved between sows. Sows were not moved. 

It is difficult to create a robust experimental design because these sows are in the farrowing crates 
for different lengths of time as part of the treatment groups. 

First we can look at the short-term effects on Nurse 1. The Nurse 1 always received their new litter 
at 10am on day 7 and there was an immediate exchange. Cortisol was measured three times a day 
on days 6, 7 and 8 with day 6 being the day before receiving her new litter. The day 7 10am sample 
was taken just before they received the new piglets. We were expecting an increase at 1300. There 
were no differences in heart rate either.  So these were within treatment. 

http://curis.ku.dk/ws/files/37642367/17_Ethics_welfare_pig_litter_size.pdf
http://www.sciencedirect.com/science/article/pii/S0093691X16001424
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These next slides compare non-nurse (in black) with Nurse 1 (grey). We see no significant differences 
in cortisol or HR. It looks like the nurse sows are a bit higher but they are a bit higher all of the way 
through even before they have received a new litter. 

We looked at Nurse 2 sows and we measured them on day 20, 21 and 23. We saw no significant 
differences either within sow or between Nurse 2 and Non-nurse sows. 

For the long-term measures we actually see a decrease in cortisol for all sows over the course of 
lactation and then for the Nurse 2 they continue to decrease. On the graph green is non-nurse, light-
blue is Nurse 1 and dark blue is Nurse 2. 

There is a significant difference between days 24 to 31 within Nurse 1 where there is a decrease.  

The baseline on day 6 looks interesting because the Non-nurse look like they are already at a lower 
cortisol level. SE asked if the difference on day 6 is something about the characteristics of the sows 
that get selected to be nurse sows. JH – it shouldn’t be the case because we purposefully selected 
randomly. On farm you would select the better milking sows to be nurse sows but for the 
experiment it was randomised so we cannot explain this baseline discrepancy. There is a problem 
with high variation in cortisol readings.  

There were no significant differences in heart rate between treatments except that heart rate 
increases over lactation. AV commented that cortisol is likely to be different because it is linked to 
metabolic status of the sows. DT commented that there might be a better biomarker to look at acute 
stress and chronic stress in nurse sows.  

 

Questions/Discussion 

AV: Perhaps it would have been better to look 15 minutes before and 15 minutes after swapping and 
that may have shown a spike but this way of looking more longitudinally might be better in terms of 
what is actually relevant for the sows. 

EB: Is there any behavioural work on the sow with respect to when she let down milk and general 
acceptance of the litter? 

JH: Charlotte looked at suckling behaviour but did not find any differences in milk let down. The day 
21 day Nurse 2 sows adapted quickly and adjusted to the litter’s needs. 

SG: Is there disturbance caused by the piglets on the heart rate monitor or by them disturbing her 
and her getting up?  

JH: We tried to take a resting period rather than when she is disturbed. 

EB: I was surprised by the fact you did an immediate swap of litters as from the questionnaires and 
previous reports the sow was left for 6h in order to create distension in the udder and achieve a 
successful let-down. That would strike me as a stress as seen at weaning. Is this not actually the case 
or is it that farmers have realised there is a better way? 

VM: We looked at the number of successful let-downs within the first 8h when perform the piglet 
moves straight away and there were no differences between treatments. Some of the problems may 
have been reported from the pens rather than crates. 

JH: Farmers will try and do it quickly because they know there will be disruption so they do not want 
to add a further delay. There might be some farmers who will close piglets in the creep for 1h but 
not 6h. 

LP: The older studies talk about this 6h waiting period between litters but it was not necessarily 
successful because even though she gathers the piglets and tries to let down when they fight she 
terminates so it is not successful. This might be a natural behaviour to prevent cross-fostering. It 
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could be a conflict between the physiological response as a result of udder distension and the 
behavioural response as a result of disruption at the udder. 

OS: I tried nurse sow strategies and left the sows without piglets for 2h and my impression was that 
it was about the personality of the sow. Some of the sows tried to suckle immediately but were 
unsuccessful because the piglets were disorientated and disrupted let down.  There seems to be a 
trade-off.  

JH: There are some sows who do stop milk production when they are “asked” to become nurse sows 
but that is why the Danish farmers are very selective about whom they choose and they know their 
herd. They need this strategy to work so they are careful about selection. 

GI: What is your conclusion? It looks like it doesn’t matter, you can do whatever you like and it 
doesn’t matter but is that the case? We know weaning can be really stressful and this is a type of 
weaning. 

VM: What about intermittent suckling in group housing where there are these breaks in suckling of 
6-10 hours? How physically painful is this for the sows and is it stressful for the sows to be separated 
from their litter like this in a partial weaning scenario for a week? 

AV: Good question. I suppose because it is at week 4 there is a gradual separation happening 
anyway and behaviourally we see that the sows move easily away from the piglets. But I have no 
hard data either way about the consequences and it would be worth investigating. 
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Group discussion 
GI: Why will the mother accept another litter? Allo-suckling can be a natural behaviour but in the 
crates she has no other choice. We really need to know what is going on in the pens when she can 
actually control this and choose whether she accepts a litter fully.  

AV: I’m wondering if the sow might have no natural biological mechanism to reject foreign litters 
because in nature there would not be a situation where another litter would appear in her nest in 
the first few days as her litter disappears. After 10 days when she re-joins the group there could be a 
lot of allo-suckling. 

SE: Logically because the sows evolved in the family groups they should be programmed to accept 
other piglets. From an evolutionary perspective the sows should be primed to accept other piglets. 

LP: The problem seems to come when the piglets are fighting on the udder regardless of who those 
piglets are. One of the reasons the teat order evolved was to stop the fighting that occurs if cross-
suckling happens. 

AV: But this may not be a problem if whole litters are moved. 

SE: As far as we know the teat order has evolved with piglets recognising their own teat by scent so 
even if you move a whole litter they may still have problems identifying their teat and settling a teat 
order. Do we have any observations about that? 

OS: Yes when we observed teat orders on foster piglets moved at 7 days old they appeared to be 
disrupted when they first try and suckle and this carries on. They want to re-establish the teat order. 
There have been some authors that have hypothesised that it is not necessarily about the specific 
teat but about who is next to them when they suckle once teat order is established. However we see 
that some piglets will try and go for the same teat number on their foster mother. But it is not just 
about the teat number it is disorientating because the sows can have different udders and there may 
not be a functional teat where they used to find one (e.g. at the rear). 

VM: We did some work that suggested the piglets alter based on top or bottom not necessarily the 
same teat. So if the sow changes her position they switch teats to occupy top or bottom depending 
on what they are used to. 

MO: A study in Slovenia found that piglets have teat pairs and even if you move piglets to an udder 
that has spare teats if the piglets you moved both suckled from the same teat pairs they would try 
and do this on another udder. 

CL: Is it the case that nurse sow strategies can only work in a weekly farrowing batch situation?   

JH: One week system works for two-step strategies and with three week batching you can use one-
step. Two week batching is the hardest method to make nurse sows in.  

CL: How do you manage the farrowing rooms? Do you move sows backwards? 

JH: Sows are moved back into the room with newly farrowed piglets.  

VM: For 4 week lactation farmers will keep a proportion of the pens empty for nurse sows. 

EB: Presumably you also need specialised weaner accommodation for the 21d old pigs early weaned. 

CL: Do the sows get washed when they are moved back in? 

VM: No. 

DT: Normally in veterinary protocols we say do not move sows from one batch to another because it 
is a high disease risk. However in order to have this one-step system the farmers will do it anyway. If 
it is a weekly batch it is more or less OK but if it is a three-weekly batch it poses a big risk. 
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JB: We will have to cope with large litters now and in the future and from an ethical point of view 
the question remains which strategy should be adopted – euthanasia, nurse sows or artificial 
rearing? The discussion about biology is more an academic discussion. 

LP: I agree we have these litters and we need to cope with it but we are still learning about the best 
methods and I don’t think we have all the information.   

DT: If the farm is not a good one to manage these strategies it might be better to recommend 
humane euthanasia of the surplus piglets. If it is a good farm there can be other options. 

MW: There is now evidence that we can rear more piglets on a sow than farmers thought was 
possible. There needs to be an emphasis from the gilt stage of making sure she is loaded with piglets 
to make sure those teats continue to function throughout her lifetime. That is a change in mind-set 
with some farmers which is now being realised and we know the sow has the capacity to eat a lot of 
food and translate that into milk production. We as farmers are interested in total litter weight so 
we want to know how best to get good piglets at weaning because that will influence lifetime 
performance. 

EB: This is where there are opportunities for loose housing. We see better suckling, greater udder 
access, higher weaning weights in some studies. So there is this possibility of free farrowing 
mitigating some of the negative aspects of large litters. 

BK: At EAAP there was a talk by JSR Ltd saying that they think as a genetics company they have 
probably reached the limit of litter size and the switch will be about keeping those alive so looking at 
selecting for more robust piglets. What are genetic selection criteria in other countries?  

VM: In Denmark there is a focus on how best to manage to make the most of the situation and to 
manage the sows to raise the piglets. Some of this is management some of this is selection. So we 
are looking at increasing milk production with management and feeding. We know the sows may 
lose body condition so we need to prepare at the gilt stage for what she will go through during 
lactation. Selection criteria will focus on functional teats in sows and a reduction in teat number 
variation. We already have some success with “number alive at day 5” which we continue to work 
with in terms of selection criteria to improve survival. 

MO: Sows are already under a lot of pressure and at weaning they can show a large loss in body 
condition. How can you ask her to produce more milk and increase her investment during lactation 
without compromising her next litter and her overall longevity?  

VM: By the way we are feeding the sows and the ingredients in the feed we can increase milk 
production. We need to make sure the gilts are as fit and healthy when they enter the breeding herd 
and maintain this by thinking of them like top athletes. 

MO: But we know that often they do not eat enough during lactation or they stop eating. 

VM: But with increased milk production there will be increased feed intake not the other way 
around so the sows can eat more when highly prolific. 

MO: Yes we find if they lactate more they eat more but this does not counteract the fact that they 
are losing a lot more weight and wean thin. The best mothers from a milk production point of view 
are in the worse condition at weaning. 

MW: Currently we can wean 12.5-13 piglets of good weight and the sows do not look as if they’ve 
been through lactation. Lean sows are a thing of the past in the UK. 

EB: Would this still be the case if we asked the sows to wean 16? And can we wean 16 in our current 
conventional accommodation? 

MW: I’m not sure about an answer to the first question and no 16 piglets cannot be reared to 
weaning in current, conventional accommodation. 
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AC: If we can aim to feed ad lib during lactation that will assist the sows greatly. 

JH: We have been trialling different protein levels and the amino acids composition in the feed of 
sows at different ages and look at the proteins for the gilts. We found that for litter weight gain it is 
not just about eating lots she has to mobilise some of her own body fat. It is a balance for the best 
performing sows. It is not just intake but feed composition. 

MO: What about the fact that the gilts are still growing when they are farrowing and what about 
stress factors? We are saying 16 piglets but already at 13 piglets these sows are being pushed; 
especially when you think about quality of piglets. 

JH: You can still wean 14 good quality piglets. 

SE: There are probably national differences; sows may have a higher appetite in colder European 
countries but this is more challenging in hotter climates. 

RWest: In Sweden we have longer lactation usually about 35 days and this is to try and reduce the 
weaning stress for piglets and try not to use antibiotics or zinc oxide. It is too difficult for the piglets 
to wean at 3 weeks but it is difficult for the sow to wean at 5 weeks. This is particularly the case with 
large litters and they milk a lot and it is too much for them to weaning. Also there is overcrowding in 
the farrowing pens and then the weaner units. We are not prepared to have all of these extra piglets 
and farm without antibiotics. We have to look beyond the farrowing unit and think about the long-
term consequences of these extra piglets. Large litters may not be the way forward especially when 
we should be reducing antibiotic use. 
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Session 4: Knowledge Exchange 
The final session emphasised the importance of knowledge exchange and highlighted different web-

based resources available for different end-users but mainly targeting producers. 

www.freefarrowing.org 

This website was set up by EB and SE to centralise as much information on free farrowing as possible 

including a platform to show farmers the different systems available. The proceedings for this 

workshop will be posted on this site and delegates are welcome to send EB material to post on the 

site.  

 

 

 

 

 

http://www.freefarrowing.org/
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AHDB Pork’s Practical Pig App: 

AC highlighted the AHDB Pork website and the Practical Pig App which has lots of useful information 
for farmers http://practicalpig.ahdb.org.uk/indoor-breeding/farrowing 

In relation to temporary crating a short video has been posted related to a popular alternative in the 
UK – the 360. It gives information on running the system and it was created by farmers for farmers. 

http://practicalpig.ahdb.org.uk/indoor-breeding/farrowing/360-farrower 

 

Showroom Denmark and SWAP: 

There are now websites featuring the new VSP showroom: 

http://www.jacobjustesen.dk/forside/vsp-showroom/ 
 
http://vsp.lf.dk/Aktuelt/Nyheder/2016/09/210916_Showroom_faresti_loesgaaende_soeer.aspx 
 

VM: There is a QRL code on the presentation that delegates can scan to get more information about 
the SWAP pens and how to manage them. Or you can visit this link: 

http://vsp.lf.dk/Viden/Stalde/Staldindretning/Farestald/Farestald_generelle_forhold_loesgaaende_s
o.aspx 

The links are also on the SWAP page on the free farrowing website. 

VM also started a Facebook page for her farmers who have installed free farrowing systems so that 
they can share experiences. 

SEGES also has more information on its website about the SWAP 2 system featured in the 
showroom: 
http://vsp.lf.dk/Viden/Stalde/Staldindretning/Farestald/Swap%202%20i%20showroom.aspx 
 
Pro-Pig 

CL: Remind delegates about the ProPig handbook for organic producers: 

http://coreorganic2.org/Upload/CoreOrganic2/Document/ProPIG_handbook_en.pdf 

There is also a short video on YouTube related to the handbook: 

https://www.youtube.com/watch?v=cA8Ge5bNP-
E&list=PL1dOum9RiVPhq7_3N2rgDLSCLk5bh4cJ_&index=7 

 

Suisse Porcs: 

RW shared a link to a live webcam showing sows and piglets in the FAT pens: 

http://www.suisseporcs.ch/Schweinestall-WebCam 
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