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Dear James, Annie, Wayne and Nicki
 
As per my brief discussion just now with James, we thought it would be useful to note the next
steps from Wednesday which was a very useful and enjoyable day thank you.
 
First of all, I’ve attached some material:
 

·         A description of indoor farrowing systems (describing the range of characteristics of the
modern system, their interaction, and how the total system operates to provide for the
welfare of both the sow and her piglets) from Ian  Barugh ( I will endeavour to provide
the u-tube video embedded)

·         A presentation from Bruce describing and quantifying the effect of the use of a crate to
reduce piglet mortality including by enabling fostering.
 

If you wish we could arrange a briefing on this material – maybe by teleconf by Ian and Bruce?
FYI we had provided this information among other material to the NAWAC working group – any
or all of which we could provide to you if required. For those just new to the industry it would be
useful to view our industry videos: http://www.nzpork.co.nz/on-farm-videos
 
Secondly, next steps in relation to the various pigs-related proposals for regulations:
 

·         Proposal 1: All animals – electric prodders: MPI to consider consistency with other
species, at different points in the supply chain,  and other handling aids (in terms of
potential to cause harm)

·         Proposal 2: All animals – use of goads: accepted
·         Proposal 24: Pigs – dry sleeping area: general intent supported, but presenting a

challenge in terms of actual wording. MPI to work with Bruce and David for indoor and
outdoor system wording. (Also refer NZPork’s additional paper, Nov 2016)

·         Proposal 25: Pigs – lying space for grower pigs: agreed ‘floor area’ is appropriate
wording

·         Proposal 26: Pigs – dry sow stalls: discussion around clarity of wording. Perhaps re-
phrase as: Stalls must not be used for gestating sows. Definitions required to
differentiate between stalls used for gestation and mating or insemination. In terms of
compliance, the view is that MPI would accept evidence of a system that illustrates that
the use of stalls is only up to one week for mating.

·         Proposal 27: Pigs – size of farrowing crates: agreement around wording recommended
in NZPork’s additional paper, Nov 2016, viz.: Prohibit keeping a sow in a farrowing
crate where the sow cannot avoid  touching the top of the crate with her back, or
touching both sides of the crate simultaneously, or touching the front and the back of
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1. Introduction  
 
This paper describes the requirements of an indoor farrowing (birthing) system using crates, to 
provide for the welfare needs of piglets, the sow, and the farmer, and to operate within a 
sustainable farming operation.  
 
New Zealand farmers are innovative in adopting science and technology to ensure they are 
best practice operators. They have taken a pro-active approach to evaluating international 
developments in indoor farrowing systems designed with the objective of improving the 
welfare outcomes of both the sow and her piglets.  
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2. Indoor farrowing (birthing) systems using a crate 
 


A farrowing (birthing) system seeks to maximise the welfare outcome for both the sow and her 
piglets.  
 
Commercial indoor farms generally use a farrowing crate for the sow, a system which has 
been universally adopted by pig producing countries over the last five decades due to its 
welfare and productivity benefits, and operational efficiency. 
 
Over time farrowing systems have evolved as farmers have better understood the needs of 
the animals in their care.    
 
At the same time the nature and genotype of the commercially farmed pig has changed. There 
has been active selection for a range of characteristics suited to a particular farming system. 
The modern sow farmed in indoor systems has less body fat, has a heavier mature body 
weight, and produces more piglets and more milk than her predecessors. She has a higher 
feed requirement for milk production and for maintaining body condition. She has less body fat 
so there is greater need for the provision of a stable thermal environment all year around. As 
litter sizes have increased, fostering of piglets, to ensure each piglet has a functional teat has 
become a necessary process to provide for piglet welfare by minimising pre-weaning piglet 
mortality. 


Indoor birthing systems provide the ability to protect the sow and her piglets from the impact of 
climate including extreme climatic events (storms, temperature extremes – both low and high) 
and a range of natural hazards including predators and savaging of piglets by other sows.   


2.1    Factors required from an indoor farrowing (birthing) system 
 


 The sow needs to be able to stand up and lie down comfortably to enable her to suckle 
her litter easily, and to provide the piglets with ready access to the sow’s udder.  
 


 The system must protect both the sow and her litter from injury, and importantly, 
minimise overlaying of piglets. 
 


 The system needs to enable easy feeding of the sow at high levels to maintain her 
body condition. It also needs to be able to provide creep feed as an additional feed 
source for the piglets. 
 


 The facility needs to be warm, dry, and draught free, appropriately insulated and 
ventilated, and able to provide the correct temperature differential with sows requiring 
20° C and newly born piglets 30+° C. 
 


 It needs to allow all the newly born piglets to establish themselves on a functional teat 
right from birth to ensure they receive colostrum containing antibodies, and to suckle 
every hour.  
 


 The system needs to provide the farmer with the ability to match the number of piglets 
to the number of functional teats of the sow. Modern genotypes produce larger litters 
(up to 24 piglets born alive), and so fostering is a necessary practice to ensure piglet 
survival. 
 


 It requires a non-slip floor for the sow to stand up and lie down easily and to make full 
postural adjustments, in a crate that is appropriate to her size. 
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 It needs to be manufactured from robust materials that are pig proof, comfortable as 
required both by the sow and her litter, for no sharp edges, and have a good life 
expectancy. 
 


 It needs to be hygienic and easy to clean. Maintaining good hygiene requires good 
drainage and removal of dung.   
 


 It needs to allow the farmer to safely and efficiently undertake a range of husbandry 
procedures including health care for both the sow and her piglets. 
 


 The overall farming system needs to manage environmental aspects associated with 
effluent removal in accordance with regulatory and community standards. 


Some common features of indoor farrowing systems include: 


 The use of ‘swollen’ bars or ‘prongs’ as the bottom two bars of the crate. This provides 
a larger lying area when the sow lies down, enabling full postural adjustments. The 
narrower top means the sow cannot ‘flop’ down and has to lie down carefully, thus 
providing better protection for the piglets from being lain on.   
 


 Adjustable crates (for length and width) are a method of catering for different sizes of 
sows and gilts and allow the crate to be ‘opened up’ later in lactation to provide more 
room for the sow when she is lying down. 
 


 The ability to operate on an ‘all in all out basis’, in sufficient numbers to match the 
weekly flow or batch, enables a full clean between batches thus maintaining hygiene 
standards between batches. 
 


2.2 The conflicting welfare needs of the sow and her piglets 
 


Sow and piglets have a different set of welfare requirements and some of these contradict, so 
that every farrowing system will contain some degree of welfare compromise. 


Piglets 


For the piglets the objective is to maximise their survival and produce healthy pigs. 


There are a number of factors that contribute to piglet mortality. The main factors are 
overlaying by the sow, starvation and chilling, or a combination of these.  


The design of the farrowing system needs to take account of this. The crate reduces 
overlaying by modifying the sow’s movement and postural changes, and requires her to lie on 
her front before rolling over to expose her udder to suckle her litter.  


Piglets are born with little subcutaneous fat and hair cover and need external heat to maintain 
their body temperature. The sow’s udder provides this but is a risky place to be when the sow 
makes postural changes, due to the potential for overlaying. A heated (30° C +) creep area 
adjacent to the crate within the pen provides heat and light to attract the piglets from the sow’s 
udder when not suckling. At the same time the sow is comfortable at a temperature in the 
range 18-20 °C – the temperature normally maintained in the farrowing room.  
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At farrowing the newly born piglets move around to establish themselves on a teat and suckle. 
For the first 48 hours, colostrum is available and is essential for antibody intake and 
subsequent survival of the piglet.  


With larger litters fostering is a necessary practice. This needs to be initiated within 24 hours 
of birth because piglets establish a teat order (each have their own teat) within two days of 
birth and piglets fight aggressively to maintain their place.  


The health status of the farm and high standards of hygiene are critical aspects to manage 
piglet survival.   


In New Zealand, each 1% increase in indoor pre weaning mortality amounts to 4,200 
additional piglet deaths per year.  


Sows  


Sows are now non-seasonal breeders, with farms operating all year around. Numerous 
generations of breeding stock have been selected for their suitability to thrive in modern 
housing systems. 


Providing for the welfare of the sow requires a stable thermal environment, and feed to meet 
her nutritional requirements whatever stage of the reproductive cycle she is at. 


At farrowing time the sow requires isolation from others, a quiet secure place to farrow, and 
ready access to feed and water.  Stockperson supervision of farrowing also allows for early 
intervention if the sow requires assistance.  
 


The sow is in the farrowing system for around 18 – 20% of her year, and is a time where she 
is predominantly lying, suckling and feeding. The farrowing period is interspersed with group 
housing during her full pregnancy period. (The requirement for being fully group housed 
during pregnancy applies from December 2015.)   


2.3 Farmer requirements 


Farmer requirements also need to be considered, and the term ‘the triangle of conflicting 
needs’ has been coined to illustrate this point. 


The farmer must be safe and have control when handling sows, most importantly at a time 
when their maternal behaviour means that they can be very aggressive in protecting their 
litter. The farmer needs to have ready access to both the sow and her piglets, to provide 
health care as required, and to undertake routine husbandry practices including fostering, and 
ensuring colostrum intake. The farmer also needs to be able to move stock in and out of the 
facility safely and easily, and to assist the sow to farrow if necessary, 


The role of the stockperson is crucial in providing for animal welfare in any system. During 
farrowing and lactation in indoor systems there is a very high level of stockperson / animal 
interaction, and the ability to provide for individual care for both the sow and her piglets. 
Female stockpeople are particularly suited to this role.  
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2.4 Elements of design of indoor farrowing systems 


Over time better materials have become available for buildings and equipment, and there are 
now specialised equipment manufacturers and providers. 


Flooring 


Flooring is a particularly important feature of design. It needs to be warm and comfortable for 
the sow and her piglets to stand and lie on, with no sharp edges. It needs to be of heavy duty 
material to support the weight of the sow, and provide a clean dry surface for the sow to lie on. 
It needs to allow the efficient removal of dung, and be able to be readily cleaned and sanitised 
to ensure maximum hygiene and thus sow and piglet health.  


Floors may be fully slatted or partially slatted at the rear behind the sow, with the slot/gap size 
appropriate for the newly born piglets and the sow.  


Manure management 


Effective dung removal and drainage contribute to piglet health and minimising pre-weaning 
mortality by reducing contact with dung and wet damp areas to lie in.  


Effective effluent systems are therefore a key element of providing for the welfare and health 
of animals around farrowing.  


Feeding 


The sow has a very high feed requirement to support her milk production and to minimise loss 
of body condition over lactation: in the last week of lactation she can be eating 10 kg of feed 
and drinking 40 litres of water. 


The feeders need to be high enough to ensure the sow has to stand to eat. 


She needs to have ready access to the feeder to enable this high level of intake, while at the 
same time minimising wastage and build-up of stale feed. Ad- lib feeders are helpful.  


Feeders need to be easy to clean, able to hold water and be readily accessible by farm staff 
for feeding and cleaning.   


In addition, consideration needs to be given to providing supplementary (creep) feeding of the 
piglets. This can be solid or liquid and is usually fed in small volumes to ensure it is fresh. 
 


Heating and ventilation  


Farrowing rooms generally control ventilation and heating, maintaining the temperature 
around (18 – 20 °C) which is a suitable temperature for the sow.  


Various sources of heating are used to provide the higher temperature required by the piglets 
(30 °C plus), such as heat lamps or bulbs, under floor heating, and heat pads. Creep boxes 
and draught barriers are also used. 
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2.5 Illustrations  
 
A New Zealand video explaining the features of an indoor farrowing system using crates can 
be viewed at: http://youtu.be/k1UQHjNnLz8 


Appendix A shows a range of illustrations of modern systems highlighting key design elements 
and a range in styles and materials used.  


Evolution of indoor farrowing systems 
 


Appendix B describes how indoor farrowing systems utilising a crate for the sow, have evolved 


over time. 


  



http://youtu.be/k1UQHjNnLz8
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3. Other types of farrowing systems 
 
As well as indoor farrowing systems with a crate for the sow, there are other types of farrowing 
systems. Each system has both welfare benefits and drawbacks - because as noted earlier, 
the sow and her piglets have a different set of welfare requirements with some of these in 
conflict. 


3.1 Outdoor farrowing  
 


A unique characteristic of New Zealand pig farming is that over 40% of commercial sows are 
farmed and breed outdoors. This is possible because parts of the country (Canterbury and 
South Canterbury in particular) have a temperate climate, low rainfall (600-800 mm), free 
draining soil conditions, access to straw  and the ability to be incorporated in an arable 
rotation. However even in areas with appropriate climate and soil type, meeting environmental 
standards for nutrient management and run-off with implications for water quality is becoming 
a significant constraint on this type of farming.   
 
The sow farrows individually in a hut or ark. Outdoor systems have a number of welfare 
benefits: the farrowing hut with a straw bed provides the sow with the opportunity to undertake 
nest building behaviour, to move around freely, and some warmth and bedding for the piglets.  
 
Compared to systems using farrowing crates, piglet mortality in these systems is significantly 
higher (17.4%) than in systems using farrowing crates (11.9%) – due to piglets being over-laid 
by the sow, chilling, getting lost in the straw, and very limited opportunity to foster. 
 
There is limited ability to provide assistance to the sow during farrowing.  
 
Sows are very protective of their piglets and can be aggressive towards staff which means 
that individual care is difficult to provide while also providing for staff safety. 
 
Little attention has been focussed on enhancing the welfare aspects of outdoor farrowing 
given that it is not a common farming practice internationally. With the endorsement of 
NZPork, Massey University has now scoped a research project to identify good practice 
guidelines for outdoor farrowing with the objective of reducing piglet mortality in outdoor 
systems. 
 
 
3.2 Indoor farrowing in a loose housing system or utilising a crate for the sow for a 


limited time during farrowing and lactation 


New Zealand producers have researched internationally to identify commercially viable 
systems that are less restrictive for the sow than the farrowing crate, while retaining the 
welfare benefits for both the sow and piglets of the crate; and in addition providing for the 
safety and operational requirements of the farmer /stockperson.  
 
Systems being investigated include fully loose farrowing pens and the use of crates for limited 
periods during the pre- and post-farrowing period. 
 
To date there has not been a commercially viable alternative system developed that meets 
these requirements. 
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Utilising a crate for the sow for a limited time  


 
Kirsty Chidgey, PhD student at Massey University, has undertaken research on a commercial 
farm in New Zealand comparing the productivity and behaviour of sows and piglets in a 
commercial setting in: 
 
- A farrowing crate within a pen for 5 weeks (5 days pre-farrowing until weaning at 28 


days); and  
 


- A farrowing pen with temporary confinement of the sow in a crate for about 7 days (3 days 
pre-farrowing and 4 days post-farrowing).  


 


Pre-weaning piglet mortality was significantly higher in pens with temporary confinement 


(10.2%) compared to crates (6.1%).  


 
Indoor loose farrowing systems 
 
A practical example is provided by Sweden which requires that sows are loose housed, 
including through farrowing, apart from exceptional circumstances. 
 
The welfare justification is to enhance the behavioural aspects of welfare for the sow, 
compared to the use of crates that restrict her movement. However the welfare cost for piglets 
in terms of piglet mortality is now recognised, and under investigation:  
 
See for example: http://www.globalmeatnews.com/Industry-Markets/Piglet-deaths-prompt-Sweden-
to-trial-new-pig-gestation-
methods/?utm_source=newsletter_daily&utm_medium=email&utm_campaign=16-Feb-
2015&c=VkgJ5jm51c6jY1zEtPp16mGq9PWNQLwM 
 


  



http://www.globalmeatnews.com/Industry-Markets/Piglet-deaths-prompt-Sweden-to-trial-new-pig-gestation-methods/?utm_source=newsletter_daily&utm_medium=email&utm_campaign=16-Feb-2015&c=VkgJ5jm51c6jY1zEtPp16mGq9PWNQLwM

http://www.globalmeatnews.com/Industry-Markets/Piglet-deaths-prompt-Sweden-to-trial-new-pig-gestation-methods/?utm_source=newsletter_daily&utm_medium=email&utm_campaign=16-Feb-2015&c=VkgJ5jm51c6jY1zEtPp16mGq9PWNQLwM

http://www.globalmeatnews.com/Industry-Markets/Piglet-deaths-prompt-Sweden-to-trial-new-pig-gestation-methods/?utm_source=newsletter_daily&utm_medium=email&utm_campaign=16-Feb-2015&c=VkgJ5jm51c6jY1zEtPp16mGq9PWNQLwM

http://www.globalmeatnews.com/Industry-Markets/Piglet-deaths-prompt-Sweden-to-trial-new-pig-gestation-methods/?utm_source=newsletter_daily&utm_medium=email&utm_campaign=16-Feb-2015&c=VkgJ5jm51c6jY1zEtPp16mGq9PWNQLwM
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Appendix A: Examples of modern farrowing crates 
 


 
Photo 1 (below): Forward creep (bottom right of photo), plastic slats, cast iron slats 
under sow, adjustable crate, swollen bottom bar. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Photo 2 (below): Fully slatted with cast iron panels, adjustable prong crate, covered 


side creep with heat lamp, creep feeder for piglets in place. 
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Photo 3 (below): Fully slated with plastic panels, side creep with heat lamp and mat, 


adjustable prong crate, raised off the floor. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Photo 4 (below): Adjustable crate with swollen bottom bar, raised off the floor fully 


slatted with plastic panel, side creep, under floor heating and heat lamp. 
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Photo 5 (below): Timber slats under sow, steel wire mesh at rear, covered side creep, 
with a heat lamp and mat, fixed crate, prongs on the bottom bar. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
Photo 6 (below): 60% solid concrete floor, 40% cast iron slats, adjustable prong crates, 
length and width, covered side creep, with heat lamp.   
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Appendix B: Evolution of indoor farrowing systems in New Zealand   
 
1950’s farrowing 


The ‘hut and run’ was intended to be set up with a small farrowing hut adjoining two run-out 
paddocks which were used alternatively for grazing and cropping on a year about basis. 
However, the reality was that in New Zealand at this time, some pigs were farmed as a side-
line by dairy farmers, who had neither the cultivation equipment nor time to follow through on 
such a programme. Consequently the paddocks broke down to a stark background of bare 
earth, mud or weeds. Small numbers of sows (10-12 sows per average dairy farm) were run.  
Production was low, intermittent and varied so facilities were often built for utility to be able to 
house a range in age of pigs rather than specialised for farrowing. A focus on farrowing lead 
to the development of a purpose built New Zealand designed farrowing house, the ‘Ruakura 
Round House’. It contained a central heated creep area protecting piglets from the sow. Bars 
around the circular perimeter prevented overlays, with the shape forcing the sow to lie facing 
the central creep area.  This system was used on dairy farms feeding skim milk in the 1950’s 
and 60’s.  


Photos 7 and 8 (below): showing the interior heated creep ‘hover’ and plan of layout of 


a Ruakura round house’. 
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1960’s 


In the 1960’s a simple English design of farrowing pen called the Solari became increasingly 
popular, and could be used to accommodate the weaners once the sow was removed.  It 
incorporated removable farrowing rails and a separate, heated creep  area at the rear of the 
pen, and solid floor draining forwards the gate from the creep. Later versions incorporated 
slats in the dunging area. These pens used bedding and were difficult to keep clean and dry 
with the solid concrete floor. Accessing piglets for routine husbandry practices was difficult 
and required moving the sow for staff safety.  


Figure 1: Plan of Solari pen.  
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With the limitations of these systems showing up in practice, development of farrowing crates 
commenced on larger, more specialised pig farms. This involved keeping the sow within 
wooden walls over either concrete or wooden floors, and using some straw /chaff for bedding. 


The intent was to reduce piglet mortality.  


Photo 9 (below): Early “crate’ construction show the sow kept between wooden boards. 


 


 


 


 


 


 


 


 


 


With the aim of reducing piglet losses from overlaying, early farrowing crates were placed in 
an open pen and the sow locked in to farrow. There was no provision of feeder or drinker and 
the pens were manually scraped or hosed out to clean. 
 


Photo 10 (below): ‘Purpose’ built farrowing crate constructed of wood and steel with 
built in wooden floor placed inside a pen. 
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Farrowing pens in 1960’s 
 
Following the advent of whole milk collection which reduced the dairy by-products (skim milk) 
available on the farm for pig feed, fewer pigs were produced on dairy farms and larger more 
specialised pig farms developed in close proximity to dairy factories to utilise whey. This 
meant liquid feeding of sows and any pen design had to take into account the incorporation of 
a trough along a drainage system capable of dealing with large volumes of waste. Shed 
designs responded to incorporate a number of farrowing pens containing crates, which  were 
set up as a specialised ‘maternity home’ with the sow able to be locked into the crate for 
farrowing, thus reducing losses of piglets. 


 At the same time, the operator had become a full time pig farmer and as such was able to: 


 Be on hand at critical times of farrowing  


 Be in control of a number of sows farrowing at the same time 


 Manage a better thermal environment for sow and litter  


 Utilise specialised feeds (bran and meal)  


 Apply medications and have equipment  handy  


 Be on hand for easy fostering of piglets as needed to manage piglet numbers and  
ability to thrive. 


 
The pens evolved to where the crate was a fixed part of the pen on a concrete floor, with the 
slope draining away from the crate. The sow was enclosed in the crate for farrowing and then 
had free access to the pen. 


Other developments included using more specialist construction materials including a 
combination of wood and steel, a wooden ‘hover’ over the creep area to retain piglet heat and 
the use of wood shavings as bedding to provide warmth for the piglets. 
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Photos 11 & 12 (below): Top photo - the sow kept in the crate for farrowing and the 
bottom photo - showing free access to the pen.  
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The 1970’s 
 
Developments continued to allow for efficient operation of larger numbers. Now sheds were 
becoming purpose built, incorporating a number of farrowing pens in row with a central 
raceway for feeding and a race at the rear for cleaning. The solid concrete floor sloped to the 
rear and dung was manually scrapped out from behind the sow 


Wood shavings were used as bedding, with side creep areas heated by lamps or with under 
floor heating. 


During this period there was a greater reliance on cereal based diets rather than high volume 
liquid feed.  The feeder and drinker were incorporated inside the crate. 


Photos 13 & 14 (below): Show older type farrowing facilities with solid concrete floors, 
fixed size, non-adjustable crates, with drinkers inside the crate and the use of wood 
shavings to assist in removing moisture from the poorly drained floors. 


 


        


 


 


  


 


 


 


The farrowing shed was the first shed built in an upgrade on a farm because this was 
considered where the most improvement could be made in reduction of piglet losses. 


 
While the reduction in piglet losses was an improvement over a loose pen, this type of 
farrowing system needed a lot of attention to maintain a dry and hygienic environment. 
 
The dung from the sows had to be manually scraped at least twice a day from the rear of the 
sow as well as the wet patches where the piglets had urinated and dunged. The solid concrete 
sloped  floor needed to be made of good quality concrete so it would not ‘pit’ under the feed 
trough and be smooth enough for sow comfort when lying down,  but not too smooth as to be 
slippery when wet. 


 
To assist in keeping the pen dry, the concrete floor was made to slope two ways: 


 under the trough slopes towards the race  to drain spilled water away from where the 
sow lies, 


 from the sow’s shoulder the slope is to the rear of the crate to drain any spillage or 
urine to the rear of pen. 
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The late 1970’s 
 
To overcome the requirement for manual cleaning and to assist in keeping a dry environment, 
the back half to a third of the pen was constructed over a dung channel or pit. Some form of 
slats or mesh allowed the dung and urine to drain and fall into the channel to be flushed away 
on a regular basis via a tipping drum or pull plug system. 
The materials used for the slats were concrete, aluminium, timber and quarry mesh, with 
varying success and longevity.  
  
Emerging issues were: 
 


 Getting the right dimensions and slat gap sizes to prevent piglets’ legs getting trapped 
at the same time providing comfort for the sow both standing and lying 


 Slipperiness for the sows and piglets 


 Breakdown of aluminium materials 


 Preventing of pitting of concrete at the front under the feeder. 
 
These pens had side creep areas heated with a heat lamp, solid concrete floors in the front 
portion and solid boards as pen divisions to reduce draughts for piglets.  
Drinker spillage at the front of the pen compounded by piglets dunging and urinating in areas 
where it was wet, was addressed by extending the mesh or slats up the side of the crate and 
under the trough or drinker. 
 
 
Photo 15: Showing solid floored pen with woven wire mesh at the rear, and heat lamp in 
the creep area at the side of the crate.  
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Farrowing pens 1980’s 
 
In the early 1980’s, a raised floored pen became common to overcome earlier issues of 
drainage and wet areas, with the whole pen being mounted over a dung channel or pit. 
 
This made the pen drier, easy to clean, more hygienic, and resulted in less piglet scouring. 
The creep areas could be on the side or in front of the crate, covered or lidded and heated 
with a heat lamp or underfloor heating. The trough was mounted out into the raceway to 
reduce spillage from the drinker getting onto the sows solid lying area. 


 
Figure 2: Showing a plan of a ‘typical’ farrowing pen, crate layout and mounting 
designed in the 1980’s. 
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By this time, reflecting international developments in pork production, systems were moving to 


utilise space more efficiently for the sow and litter.  


Since the early 1980’s 


Evolution has continued including: 


 Shed designs have improved with better environmental control, by use of insulation, 
electronic heating and ventilation systems. 
 


 A move to ‘all in all out’ management systems. 
 


 Under floor drainage and use of slats or slotted flooring created a dry floor and 
eliminated the use of straw for bedding (cost and labour saving).  Straw was difficult to 
break down, compacted when wet and could not be handled in a hydraulic waste 
removal system. (Could not be hosed away and blocked drains and pumps).   
 


 More durable, purpose built and stronger building materials have been used, leading to 
better hygiene standards of the shed and pen fittings. This has provided longer life 
expectancy buildings and equipment, resulting in farmers making large investments in 
new facilities which they expected to last e.g. concrete and cast iron flooring panels 
guaranteed for 25 years. 
 


 Some farms will have different farrowing systems operating because farmers adopted 
the new systems as the farm developed and increased in size. 
 


The 1990’s onwards 


Since the 1990’s development of farrowing pen layouts have led to refinements and 
improvement in the sophistication of buildings and equipment. At the same time the farms 
have got bigger and more productive 


Key improvements to address the needs of the sow, piglet and farm staff are listed below.  


• Buildings and equipment manufactured from long life, robust, easy to clean materials.  
Buildings constructed of   freezer panels or other well insulated materials. 
 


• The older fixed size of crate was not appropriate for both gilts and large sows and this 
has led to larger crates, adjustable bottom rails for different sized sows, and crates 
adjustable in size (length and width). 
 


• Drainage from the trough or drinker developed to avoid wet sleeping areas and /or 
creep areas. Troughs are now often mounted on the gate and out into the raceway. 
 


• ‘All in all out’ management  to  optimise hygiene and health, and enables regular 
cleaning of facilities  which needs robust, easy to clean, water proof  materials. 
 


• Feeders are now manufactured from stainless steel, of a good size to hold feed and 
water, easy to clean, providing easy access for the sow. 
 


• Plastic panels now used for pen divisions rather than hardiflex or plywood.  
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• Crates are manufactured from galvanised steel and pipe –hygienic, easy to clean, with 
long life and providing rounded surfaces. Fittings in areas prone to corrosion are 
manufactured from stainless steel or plastic material. 
 


• Non slip materials for flooring,that are comfortable for the sow to lie on, with no sharp 
edges were sought. A number of long life specialised flooring panels are now used, 
manufactured from plastic and such things as cast iron. 
 


• Gates made for ease of entry and exit of sow and ready access by staff to the rear of 
sow to assist with farrowing problems. 
 


• Various combinations have occurred and evolved over time to better meet the needs of 
sows, piglets and farmer.  
 


• The use of commercially produced equipment and fittings purchased ‘off the shelf’ 
rather than farmers constructing ‘one off’ buildings and fittings using available materials 
are now the norm. (Better quality concrete slats for example). 


Other factors that have changed in the 2000’s 


• Genetic selection for fast growing low fat genotypes, with the modern sows having 
larger mature body weight, producing larger litters, litter sizes may exceed functional 
teats, milking better, rearing bigger piglets. 
 


• Over time, due to selection, sows have become less aggressive. 
 


• Management practices have changed including improved fostering techniques, earlier 
age at weaning, and better health and sow nutrition knowledge.  
 


• Other developments include better knowledge of the cause of piglet mortality and 
morbidity, and ability to minimise, including the importance of the skill of stock people 
and operators in reducing piglet losses. 
 


• More sows can be managed per stockperson due to better knowledge, equipment and 
technology in temperature control and mechanisation of feeding and cleaning. 
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Appendix C: Relevant concepts and terms   
 
All in all out: (AIAO): Is a production system:  


 That keeps animals together in groups of the same age or stage of production. In the 
farrowing area this allows for a group of sows about to farrow to enter a room or facility 
that has been cleaned and prepared to receive sows about to farrow. 


 Where the temperature can be adjusted to the requirements of newly born piglets and 
sows. Special feed can be available as well as all the husbandry equipment needed for 
that stage of production.  


 Where all husbandry practices such as supervision of farrowing, colostrum 
administration, fostering, and treating with iron can be undertaken at the same time 
and place, improving operational efficiency.   When the piglets are weaned, both sows 
and litters are moved out and the facility is cleaned and spelled prior to the next group 
entering.  


 AIAO typically is set up as a series rooms contain pigs at the same stage of 
production, e.g. for four week weaning there would be five rooms, one empty, being 
cleaned or spelled or containing sows about to farrow, one with litters a week old, one 
with piglets two weeks old, one with piglets three weeks old and one with piglets about 
to be weaned. 


 With the key benefit of AIAO is the hygiene and health benefits that reduce the risk of 
disease spread down the age profile. 


 
Backing bar: This is a bar across the rear of the crate to prevent piglets dying during the birth 
process from a physical obstruction at the rear of the sow. It allows room for piglets to move, 
without being jammed against the back wall of the pen.   
 
Born alive: The number of piglets born alive per farrowing (excluding stillborn and mummified 
pigs). 
 
Colostrum: Milk secreted by the sow for the first few days after farrowing, characterised by 
high protein, fat and antibody content. 
 
Creep area: A separate area within a farrowing facility where piglets are protected from 
crushing or overlaying by the sow, which is usually heated to help piglets maintain their body 
temperature and where piglets sleep. The creep may be set up on the side, in front of a 
farrowing crate or on an angle across the corner of a pen. The heat source can be via heat 
lamps, underfloor heating or gas heaters. Creep areas can be covered and enclosed to retain 
heat and reduce draughts.  
 
Creep feed: High protein, high energy, palatable feed made available to piglets in a place that 
sows cannot access. This supplements the piglets’ nutritional needs and prepares their 
digestive system to the feed they will receive once they are weaned. 
 
Drinker: Equipment from which water is dispensed.   
 
Dry sow: A non-lactating sow or pregnant sow. 
 
Farrowing: Giving birth to a litter of piglets (birthing). 
 
Farrowing crate: An enclosure in a farrowing pen in which sows are kept individually during 
farrowing and lactation. The design is important to assist the sow to lie down gently.  
 
Farrowing pen: An enclosure where a sow and her litter are kept during farrowing and 
lactation. Such pens contain a creep area and may contain a farrowing crate or other structure 
for protection of the piglets. The pen will contain a feeder and drinker as well as some form of 
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heating in the creep area. There are a number of types of farrowing pens and these can be 
described highlighting a number of features– e.g. farrowing crate, with a covered forward 
creep area, the creep heated by underfloor heating and a heat lamp at farrowing. The crate is 
mounted over a dung channel that is flushed twice daily and the flooring material under the 
sow is slotted plastic panels.   
 
Feeder: Equipment from which feed is dispensed. 
 
Foster: A management practice whereby a piglet is moved soon after farrowing, so that it is 
fed by a sow that is not its mother. Fostering allows litter numbers to be evened up and match 
the number of piglets to functional teats on sows. This improves the survival rate and welfare 
of piglets. 
 
Gilt: A young female pig, selected for reproductive purposes, before she has farrowed. Gilts 
are typically ⅔ the weight and size of a mature sow. 
 


Lactating Sow: A sow who has farrowed and is suckling a litter of piglets. 


Litter: The group of offspring produced at one birth by a sow. 


Overlaying/Squashing: This refers to the sow lying down on a piglet crushing it to death. It is 
one of the most frequently recorded causes of death in piglets and is an unfortunate 
consequence of: 


 The size disparity between the sow (250 kg) and each piglet (1.5 kg). 


 The close proximity of sow and her litter at farrowing and during suckling  


 A litter size of 12-15 piglets.  
 


Farmers of course take all possible steps to reduce this loss.  
 
Pre-weaning mortality: This is the loss of piglets that were born alive and died before they 
were weaned and expressed as a percentage of those born alive. 
 
Prong/Finger crate: This is where the bottom bars of a crate are removed and are replaced 
by vertical prongs or fingers which angle outwards to create more room for the sow when she 
is lying down. This allows full postural adjustment for the sow and comfort for suckling and 
allows her piglets with ready access to the udder when suckling. 
 
Swollen bar:  This has the same effect as the finger/prong crate in that the bottom bar is 
much wider than the bars above it, again affording more space for the sow when she lies 
down providing her piglets access to both rows of teats when the sow suckles. 
 
Temperature differential: Refers to the different optimal temperature requirements of the sow 
and litter. The sow is comfortable at 18-22° C and the newly born piglets require a 
temperature of 30+ ° C when they are born. In a farrowing facility the operator endeavours to 
meet the different temperature requirements of both the sow and litter. To create this 
temperature differential, the farmer provides a heat source in the creep area to provide for the 
needs of the litter while maintaining the room temperature suitable for the sow. 
 
Time in farrowing area: A typical sow would spend 18-20% of the year in a farrowing pen. 
This is made up of five days pre farrowing and 25 days in lactation. This is followed by up to 
seven days in the mating area followed by a 115 day pregnancy in group housing. With a little 
slippage of efficiency (not all sows get mated or get in pig right away plus some returns to 
service and the odd death) the number of litters a sow has per year is more like 2.29 
compared to the theoretical level of 2.4. Using these figures the sow spends 69 days a year 
(18.9%) in the farrowing area and 296 days a year (81.1%) in the ‘dry’ sow area. 
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Weaner: A pig after it has been weaned from the sow. 
 
Conflicting needs: The term given to recognise the needs of the sow, the piglets and the 
operator, and meet/balance these needs while remaining commercially viable. 


• Sows –ease of feeding and providing water, being on their own, comfort to suckle, 
maintain hygiene and be easy to clean, appropriate temperature.  


• Piglets –to create a temperature differential in a small space with sows requiring 20° C 
and newly born piglets 30+°C, reduction of overlaying, hygiene, safety to escape sow, 
ready access to a functional teat, enable creep feeding.   


• Operator- safety, and ease of operation for moving and handling sows and litters, ease 
of providing feed for the sow and creep feed for the litter, ease of cleaning, and ability 
to undertake routine husbandry tasks. Female stockpeople are particularly suited to 
this role. 








Farrowing Crates


A consultant’s perspective


Bruce Welch







Indoor Vs. Outdoor NZ Benchmarking 


Data







2009


Avg Indoor Avg Outdoor


Number of Herds 36 12


Farrowing rate 73.4 73.7


Adjusted farrowing rate 76.7 76.0


Average total born per litter 12.885 12.76


Average born alive per litter 11.73 11.68


Average born dead per litter 0.95 0.99


Born dead as % of total born 7.3% 7.8%


Average parity for sows farrowed 3.59 4.24


Average gestation length 114.9 115.7


Farrowing interval 152.5 152.2


Litters farrowed / mated female / year 2.27 2.24


Average pigs weaned / sow weaned 10.08 9.33


Average weaning age 26.0 25.9


Pre-weaning mortality (excl. Fosters) 14.1% 20.1%


Pigs weaned / mated female / year 22.90 20.94







2010


Outdoor Avg Indoor Avg


No. Herds 10 33


Average total born per litter 12.9 13.2


Average born alive per litter 11.9 12.1


Average born dead per litter 0.86 0.85


Born dead as % of total born 6.7% 6.4%


Average parity for sows farrowed 3.6 3.4


Average gestation length 115.5 114.9


Farrowing rate 76.2 79.2


Litters farrowed / mated female / year 2.34 2.31


Average pigs weaned / sow weaned 9.63 10.6


Average weaning age 24.9 25.9


Pre-weaning mortality (excl. Fosters) 19.1% 12.9%


Pigs weaned / mated female / year 22.6 24.3







2012


Average 


Indoor 


Figure


Average 


Outdoor 


Figure


Number of Sows 13122 8922


Number of Herds 28 17


Average total born per litter 13.45 13.05


Average born alive per litter 12.25 12.22


Average born dead per litter 0.96 0.76


Born dead as % of total born 7.1% 5.82%


Average parity for sows farrowed 3.44 3.09


Farrowing rate 82.7 81.7


Litters farrowed / mated female / year 2.31 2.35


Average pigs weaned / sow weaned 10.5 10.15


Average weaning age 26.2 25.37


Average lactation length 26.3 25.22


Pre-weaning mortality (excl. Fosters) 13.51% 16%


Pigs weaned / mated female / year 24.4 23.83







Causes of Mortality


• Crushing = 40-80% of deaths


• Starvation and Low viable piglets 2nd place


• Scour, disease etc. follow







• Modify the way a sow lies down to reduce the 
incidence of crushing (by 220kg sow flopping on 1.5kg 
piglets)


• Maintain separation of sow and piglet when not 
suckling to reduce risk of crushing


• Separation of sow’s manure from piglets to maintain 
health


• Creation of two temperature zones (sow optimum = 
18 OC, piglet optimum = 26-31 OC)


• Allow fostering of piglets between sows while 
minimising incidence of sow rejecting fostered 
piglets or sow mauling the stockperson


Why Farrowing Crates







• Average Total teats / Gilt at Selection ~14.6 (PIC)


• Less inaccessible, blind, scuffed, damaged ->      ~12.7 
functional teats / sow


• Range of 11.6 to 13.7 average functional teats/sow in 
individual farrowing weeks / batches


• Average Born Alive / Litter 12.5 (some farms avg 13.9 over 
whole herd)


• Range of 11 to 16 in individual weeks


• Born Alive Exceeds Functional Teat Numbers in 25-90%  of 
weeks depending on the farm 


• Teat Order Established within ~24 hours of birth


• Pigs in excess of teats die of starvation unless fostered (a 
welfare issue ?)


How Many Piglets Go Without a Teat ?







5 types of piglet fostering to 


assist with piglet survival 


(via teat ownership) :-



























Fostering Types Possible With / Without 


Farrowing Crates
Fostering Type Why What If You Don’t 


?


With 


Farrowing 


Crates


Without 


farrowing 


Crates


Cross-fostering soon 


after birth


Avoid piglets with no 


teat access


Some pigs die of 


starvation in large 


litters


Yes, 


common


Yes, lesst


common


Make Up Smalls 


Litters at Birth


~ Double Survival rate 


of Low Birthweight


Pigs


Small pigs >70% 


mortality


Yes, 


common


No


Shunt Foster When 


More Pigs Than 


Viable teats


Ensure every pig has 


its own teat when there 


are more piglets than 


teats (frequent)


Some pigs die of 


starvation due to 


insufficient Teat 


Access


Yes. 


common


No, doesn’t 


work 


consis-


tently


Create new Litters Of 


“Fall-Back” Piglets


Fading pigs are on a 


failing teat – move to a 


functioning teat


Fading pigs die of 


starvation


Yes. 


common


Uncommon


Hold Back “Smalls” 


at Weaning on a cull 


sow


Ensure pigs are large 


enough to cope with 


the stresses of weaning


Small pigs get sick 


and / or die after 


weaning


Yes, 


common


Yes, 


slightly less 


common







Shunt Fostering is the No. 1 


Method to deal with more piglets 


than functional teats.


->Very challenging and generally 


not done without crates







• European producers get a subsidy if they install freedom farrowing 
crates


• European “Freedom pens” have to be a certain (very large) dimension 
to achieve the subsidy -> might actually increase piglet mortality


• “Freedom Crates” get higher mortality in the field than in research 
(too high on most farms – go to Europe)


• Smaller Freedom Pens still somewhat unknown -> may hold some 
promise for a viable farrowing crate substitute ??


• CRC research -> no impact on stress / cortisol crated vs. uncrated


• Old crates are not the same as new crates


• Litter sizes of 11-12 Born Alive are a very different scenario to 13-
14 Born Alive / Litter with respect to reliance of farrowing crates


• It’s only ~4 weeks twice a year -> maternity ward hospital bed


Other Thoughts?







A Plea to Seek Out the Truth


• Spend Time on Different Farm Types 


• In NZ both indoor and Outdoor


• Go and speak to European farmers


• Filter Out Commercially Biased “Data” or that 
with unrealistically low litter size (litter size 
increases every year)


• Consider under-reporting of litter size in 
outdoor herds (common and easily done)


• “Management Changes” required to make crate-
free systems work
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the crate simultaneously.  (Note additional words shown in italics).
·         Proposal 28: Pigs – provision of manipulable material: industry is  not able to achieve

this in a manner that is meaningful to the sow within current systems; and farrowing
crates are recognised by NAWAC as the best option to provide for the welfare of the
sow and her piglets in indoor systems and maintain productivity.  While considerable
research is being undertaken there is currently no means of meeting the intent of this
proposal – which has not been consulted on as a minimum standard in the Code

·         Proposals on stock transport: as per our submission and additional paper. (Note thanks
indeed for invitation just received to workshop on transport and animal husbandry)

·         Husbandry and surgical procedures: as per our submission and additional paper
 
We agreed that all ‘pig specific’ proposals amended as above, bar the provision of manipulable
material, did not impose an additional regulatory burden on good practice farmers.
 
As per the workshop our concern remains with the proposal around manipulable material, and
the impossibility to achieve the intent of the proposal within current best practice systems; and
thus the significant  impact on the industry. We will provide the following:
 

·         Information on industry size and composition
 

·         Update of the current science on sows’ needs at farrowing time; and update on current
research on farrowing systems including manipulable material, particularly via PorkCRC

 
·         Information to feed into an RIS for manipulable material based on options that industry

would need to adopt
 
Some very relevant information has already be supplied to NAWAC; and we will update where
required . Do you have access to the NAWAC material including the economic assessment it
commissioned?
 
Could you indicate the time by which you require this additional information please.
 
Also you’ll see all the NZPork team’s email addresses included above. All of us would be happy to
respond to any questions you have.
 
Regards
 
Frances
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