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Effects of three husbandry systems on health, welfare and productivity of organic pigs 
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Supplementary Material S1: Description of observer training and inter-observer repeatability testing

Before assessments started, one experienced pig assessor trained the seven observers including classroom training and joint scoring of animals and parameter discussions. This was followed by an inter-observer reliability (IOR) test procedure applied during a two- day observer session with all observers present and independent scoring of pigs. As IOR was unsatisfactory for the majority of parameters, due to logistical constraints, training and IOR testing were repeated at three different dates and locations (same trainer/gold standard but different trainees each). 
For most of the parameters, only farms with zero or low median prevalence were available for inter-observer tests: Especially in sows, none or only few animals with ectoparasites, poor body condition, shoulder lesions, vulva deformations, lesions or requiring hospitalisation were found. In weaners and fatteners, only diarrhoea (score 1 and 2 combined), respiratory problems (score 1 and 2) and pigs needing hospitalisation had a median prevalence >0. 

The outcomes of these training and IOR sessions are presented in Supplementary Table S2. IOR was calculated as exact agreement between observers and the gold standard, and thresholds for sufficient reliability were set at an agreement of ≥70% (Burn et al., 2009). 
Lowest agreement was found in the parameters of respiratory problems in weaners and fatteners and lameness in sows (71% agreement, respectively). Although for some parameters the prevalence recorded in the reliability test was zero for all observers, the parameters were kept in the assessment protocols, as the observers agreed on problem absence (similar to Dippel et al., 2014b). 

Data for single parameters from observers with <70% agreement were omitted from analysis for those observers. Furthermore, parameters for which ≥3 observers did not reach the threshold (body lesions and swellings in sows and fatteners, low Body condition score (BCS) in sows) were excluded from further analysis, similar to other studies where poor agreement was found only for bursitis and soiling (Czycholl et al., 2016). The excluded parameters would have given additional information on poor body condition of sows, social behaviour (skin lesions) and lying comfort (swellings on legs). However, these aspects are at least partly covered by other parameters, e.g. shoulder lesions can be observed in thin sows on hard flooring (Zurbrigg, 2006). 
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Supplementary Table S1 Results from inter-observer reliability tests before pig farm visits from in total three training/inter-observer agreement testing-sessions (same trainer/gold standard but different trainees each). 
	animal category
	parameter
	level
	agreement
	prevalence

	
	
	
	Median
	Min
	Max
	Median
	Q25
	Q75
	n

	Sows
	ectoparasites
	A
	100
	71
	100
	0
	0
	0
	27

	
	fat sows
	A
	86
	71
	100
	0
	0
	0
	27

	
	lameness
	A
	71
	70
	90
	0
	0
	20
	27

	
	shoulder lesions
	A
	100
	86
	100
	0
	0
	0
	27

	
	vulva deformation
	A
	83
	71
	100
	0
	0
	0
	27

	
	vulva lesions
	A
	86
	71
	100
	0
	0
	0
	27

	
	pigs needing hospitalisation
	G
	100
	86
	100
	0
	.
	.
	27

	Weaners and Fatteners
	ectoparasites
	A
	100
	100
	100
	0
	0
	0
	37

	
	eye inflammation
	A
	100
	70
	100
	0
	0
	0
	41

	
	lameness
	A
	90
	80
	100
	0
	0
	0
	41

	
	runts
	A
	90
	80
	100
	0
	0
	0
	41

	
	tail lesions
	A
	90
	80
	100
	0
	0
	0
	41

	
	tail short
	A
	81
	70
	100
	0
	0
	5
	41

	
	diarrhoea (0,1,2)
	G
	90
	70
	100
	17
	.
	.
	41

	
	respiratory problems (0,1,2)
	G
	71
	70
	100
	39
	.
	.
	41

	
	pigs needing hospitalisation
	G
	100
	90
	100
	2.4
	.
	.
	41


Exact percentage agreement is given as median (min - max) across all observer - gold standard pairs. Agreement for categorical parameters (respiratory problems and diarrhoea) was based on separate scores, i.e. diarrhoea score 0, 1, 2. Median number of groups observed was 10 (range 7 to 10) for all sow parameters but pigs needing hospitalisation (n = 7, range 4 to 10), and 10 (range 10 to 21) for weaner and fattener parameters except ectoparasites (n = 10, range 6 to 21). Prevalence = median gold standard prevalence (Q25, Q75; n of groups; for G prevalence at group level and n only) across all three tests. For prevalence of categorical parameters (respiratory problems and diarrhoea) score 1 and 2 were combined. Data where observers did not reach 70 % agreement are not included. A/G= assessed at animal (A) or group (G) level;

Supplementary Table S2 Distribution of the assessed pig husbandry systems (IN=Indoor, POUT=Partly outdoor and OUT=Outdoor) across the seven European countries (AT=Austria, CH=Switzerland, DE=Germany, IT=Italy, CZ=Czech Republic, DK=Denmark, FR=France, UK=United Kingdom)
	husbandry system
	AT
	CH
	DE
	IT
	CZ
	DK
	FR
	UK
	total

	IN
	12
	7
	13
	2
	0
	0
	0
	0
	34

	POUT
	3
	2
	3
	3
	1
	11
	4
	1*
	28

	OUT
	1
	0
	0
	4
	0
	0
	0
	7
	12

	total
	16
	9
	16
	9
	1
	11
	4
	8
	74


* organic pig farms in the UK are generally outdoors, but one farm had to keep pigs for three months indoors due to climatic conditions. This farm was categorized as partly outdoor. 
Supplementary Table S3: Characteristics of pig farms per system (IN=Indoor, POUT=Partly outdoor and OUT=Outdoor): Number of farms (n), median, minimum and maximum (at farm visit)

	
	IN (n=34)
	POUT (n=28)
	OUT (n=12)

	Farrow - finish farm 
	16
	26
	9

	Piglet producer 
	7
	2
	1

	Weaning to finishing farm
	1
	0
	1

	Fattening farm
	10
	0
	1

	Farm size (ha)
	42 (3 – 360)
	77 (7 – 500)
	59 (11 – 680)

	Sows / farm 
	39 (26-73)
	141 (52-216)
	53 (37-248)

	Weaners / farm
	82 (47-140)
	250 (80-400)
	49 (17-350)

	Fatteners / farm
	141 (82-300)
	338 (74-720)
	154 (51-1166)

	Slaughtered fatteners [n/1yr]
	367 (4 – 1827)
	1700 (0 – 16000)
	260 (15 – 11016)

	Carcass weight [kg, 1yr mean]
	99.5

(84.8 - 150.0)
	86.5

(78.2 – 150)
	98.0

(65.0 – 150)

	Age at weaning [days]
	42 (39 – 90)
	49 (39 – 90)
	50 (42 – 70)

	Conventional breed
	23
	23
	0

	Traditional breeds
	0
	1
	6

	Mixed breeds (conventional and traditional or crosses) 
	11
	4
	6
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