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Profitability of sow husbandry in organic farming– 
Performance and construction costs for group housing of lactating sows
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Abstract 
The group housing of lactating sows represents an economically interesting and also animal welfare alternative to the otherwise usual individual housing in this phase. Aim of this study is to fill existing information gaps and create more planning security.

The performance efficiency of the housing system is determined on the basis of biological parameters, based on empirical data of a co-operation project. The influence of the housing system on the construction costs for housing sows is examined by construction models, which are defined on the basis of empirical data and by an expert interview.

Better performance data are reached by the group housing system analysed here compared to other studies. The results show that the housing system is both suitable and efficient on farm level.

The group housing of lactating sows causes a reduction of construction costs. This difference is especially noticeable when modifying existing buildings. The saving potential is 993 € per housing place.
Introduction 

The group housing of lactating sows represents an economically interesting and also animal welfare alternative to the otherwise usual individual housing in this phase. It probably has the potential to optimise the profitability of sow husbandry in organic farming (FiBL 2007). However, these group housing systems are as yet not common (Kühberger & Jais 2006) and there is a lack of economic data. Due to this a comparison with other forms of housing is impossible.

The most important target is to analyse whether the group housing of lactating sows is a possibility to potentially increase the profitability of sow husbandry. This study makes a contribution to fill existing information gaps and create more planning security for farm managers. The economic effect of the housing system is primarily recognisable on the performance, the housing construction costs and working time requirement. Therefore the performance with group housing is measured using biological parameters. Furthermore, the potential for cost reduction within the range of sty construction is analysed. The correlation with working time requirement is not part of this research paper.
Materials and methods 
In this study the term group housing means the combination of individual and group housing over time, because all farms in this research practise it in this way. The empirical data on performance and construction of sow styes are available in a co-operation project (FiBL 2007). The database for this study covers 30 farms, 10 in Germany, 9 in Austria and 11 in Switzerland. For the investigation of the biological parameters, the farmers made written notes for an average of 9 months. 1214 litters were available for evaluation. The empirical data on housing structure was available in the form of sketches and photo documentations.

The biological parameters of "piglet losses", "weaned piglets/ litter“ and “reared piglets/ litter" are the interfaces, on which the economic effects of the housing system is recognisable. Firstly, parameters are calculated on the level of each individual farm and afterwards an integrated evaluation is carried out. The parameters in the calculation conform to the arithmetic mean or the weighted mean. Additionally to the means of all farms the parameters are also evaluated for the 25% best, the average ones and the 25% worst. The classification of success is based on the number of weaned piglets per litter. Since this parameter has a normal distribution according to the Shapiro Wilk test, the evaluation conforms to the formation of quartiles. Afterwards the results are to be compared with those of other studies. This procedure makes it possible to determine the performance ability of farms with group housing even if the real influence of the housing system cannot thereby be proven. 
The influence of the housing system on the sty construction costs is examined by modelling. Doing so, uniform conditions and realisation can be simulated, that again makes it possible to compare different options of construction concerning the costs. According to the target to determine the financial saving potential of group housing, the investigation focus is concentrated on the housing for farrowing and lactating sows. The empirical data of the group pens on the farms in the research are the basis for further modelling. Additionally to the construction models, the necessary farm models are defined: population of 72 sows, 36 housing places in the housing for farrowing and lactating sows. An additional expert interview supports the accuracy of the achieved results. A scenario for new construction and for modification of buildings (building shell already exists) is depicted. The calculation of construction costs (structure of the costs) is according to DIN 276. The kind of cost calculation is according to DIN 276 cost estimation and cost accounting. In this study only cost groups 300 (construction), 400 (technical facilities) and 500 (outside facilities) are calculated. Other cost groups remain unconsidered, since they are not relevant to answer the given question.
Results 
Performance (Tab. 1):
· The parameters of piglets born alive, weaned and reared piglets per litter are significantly different between the farms in research.

· Better farms have less loss of piglets even if the differences were not significant.

· The performances in group housing are better throughout than those of the farms in the comparative studies (partly even comparing the average of this study with the best of these in other studies).
· Based on the assumption of additional 0.5 piglets per litter (ca. 1 piglet per sow and year) and a price of 80 € per piglet, means that there is an extra income of 80 € per sow and year.
Tab. 1: Sow husbandry - Performance parameters (comparison)
	                                      Farms

Parameter
	number of farms in research 
	all farms
[mean]
	25% worst farms [mean]
	25% best farms [mean]

	live born piglets/ litter [mean]
	30
	11,01a
	9,94b
	12,02c

	mortality in the farrowing pen 

[% of live born piglets] 
	27
	15,06
	15,75
	13,48

	mortality in the grouping pen

[% of live born piglets]
	27
	3,35
	4,01
	2,94

	total suckling piglet mortality

[% of live born piglets]
	28
	18,62 (21*)
	19,76
	16,43
(16,7*)

	weaned piglets/ litter [mean]
	30
	9,00a
(8,1*)
	7,96b
(7,2*)
	10,05c
(8,5*)

	rearing loss (after weaning) 

[% of live born piglets]
	16
	1,90
(5,5*)
	1,46
	2,91

	reared piglets/ litter [mean]
	16
	8,59a
(7,5*)
	7,63b
	10,11c
(8,15*)

	total piglet mortality

[% of live born piglets]
	16
	all farms [mean]: 21,2 (2002/03: 26,6 %**; 2004/05: 23,6 %**) 


Different letters per row indicate significant differences at p<0.05 (Tukey HSD).
* Source: Löser & Deerberg 2004 (17 organic piglet producers-no differentiation between housing systems)
** Source: Löser 2006 (2002/2003: 17 organic piglet producer; 2004/2005: 20 organic piglet producers-no differentiation between housing systems)
Construction costs (Tab. 2):
Tab. 2: Comparison of construction costs in sow husbandry
	
	farm model 1
	farm model 2 (farrowing house with 36 housing places)

	
	farrowing house (12 housing places)
	sty with grouping pens (24 housing places)
	

	capital expenditure for modification of buildings
	33.662 €
	31.582 €
	100.986 € (2.805 €/ housing place)

	
	65.244 € (1.812 €/ housing place)
	

	capital expenditure for new construction
	82.721 €
	110.952 €
	218.471 € (6.069 €/ housing place)

	
	193.673 € (5.380 €/ housing place)
	

	farm model 1: group housing (population of 72 sows)

farm model 2: individual housing (population of 72 sows)


· Group housing reduces construction costs by 993 € per housing place when existing buildings can be modified. 

· Group housing reduces construction costs by 689 € per housing place when new construction of buildings is necessary.

· The annuity of 993 € (11 years useful economic life, 5 % interest rate) is 120 € per year, equivalent to 1.5 piglets.

· Group housing reduces costs since there are not so many expensive farrowing pens necessary.

Discussion 
Performance:
The comparison with the parameters measured by Löser and Deerberg shows that on farms with group housing, examined for this study, better results are reached. It could be concluded that group housing of lactating sows leads to an increase in performance. Nevertheless the causality is not yet finally proven. Appropriate results from comparative housing experiments, are at present not adequately existent. 

Construction costs: 
The calculation in this study is done for a farm model, so that the costs in a real planning situation have to be examined. In this calculation complete new sty equipment is assumed as well as all services from construction firms. In practice the situation is often different, so that the construction costs may be lower. The cost difference for newly built styes is lower because 2 houses in farm model 1 are assumed.
Conclusions 
The results show that the housing system is suitable and efficient on farm level. With group housing of lactating sows the construction costs could be reduced considerably. According to the present level of knowledge the profitability of sow husbandry in organic farming can be optimised by the analysed group housing system.
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