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[bookmark: _Toc2714064]S3 File. Additional statistical analyses
This file describes some additional statistical analyses, esp. supplementary ALM analyses.
Expert concordance
Cronbach’s Alpha was provisionally calculated as a measure of the degree to which the different experts were assessing the same construct (overall welfare scores of 27 experts as represented by their GWS and WF values [31]). The calculations were provisional because in order to be able to calculate Cronbach’s Alpha missing values were substituted by average scores. Since this analysis was rather tentative, we also calculated the averages of Pearson’s correlation coefficients between all pairs of experts’ scores for both GWS and WF without data substitution.
The provisional Cronbach’s Alpha for expert GWS scores of HSs was 0.58 (n=27 experts). Cronbach’s Alpha for the expert WF scores was 0.79. The average Pearson correlation coefficient between the GWS of all pairs of experts (without substitution of missing values) was 0.80, and it was 0.28 for WF values.
Significant differences between housing systems and parameters in the REML analysis
S3 Table A shows significant differences between HSs based on a post-hoc test using Bonferroni correction.
S3 Table A. Significance levels of pairwise comparisons of given welfare scores (GWS) of housing systems (HSs). HSs are sorted by the Predicted Mean GWS of the REML analysis. The table also shows Standard Errors (StdErr) and the number of experts having scored the system (n=27 experts in total). Groups of HSs sharing a similar welfare level are identified using a similar colour-shading for HS labels. Red: significant using Bonferroni correction (p<=0.05); Green: not significant (p>0.05). HSs with different superscript characters differ significantly.
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S3 Tables Ba and Bb show significant differences between pairs of parameters based on a post-hoc test with and without Bonferroni correction (S3 Table Bb shows LSD values).
S3 Table Ba. Significance levels (p values) of pairwise comparisons of weighing factor (WF) scores assigned by the experts (n=27) to parameters. Parameters are sorted by the Predicted Means of the REML analysis. The table also shows Standard Errors (Std. Error) and the number of experts having scored the parameter (N). Red: significant after Bonferroni correction (p<=0.05); Green: not significant (P>0.05).
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S3 Table Bb. Significance levels (p values) of pairwise comparisons of weighing factor (WF) scores assigned by the experts (n=27) to parameters. Parameters are sorted by the Predicted Means of the REML analysis. The table also shows Standard Errors (Std. Error) and the number of experts having scored the parameter (N). Red: significance level based on Least Square Differences (LSD) (p<=0.05); Green: not significant (P>0.05).
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ALM analyses related to weighting
The primary automatic linear modelling (ALM) analyses [32-34] on the PLS values for each parameter and expert (n=23 experts in total) were performed to see to what extent parameters could explain the (variance in) GWS values. 
We also examined the contribution of weighting factors (WF) in the ALM analyses, as including only PLS would imply explaining GWS from unweighted PLS values only, while using WF would imply explaining GWS from weighted PLS. This was done by calculating PLS fractions from PLS values and WF scores.
PLS fractions combine the information provided by the parameter’s WF and PLS. They are calculated by multiplying the WF and PLS (for any given parameter, HS and respondent) and dividing this value by the sum of the WF’s for all parameters used by the respondent to explain his/her GWS. The sum of PLS fractions for all parameters selected by an expert add up to the weighted overall welfare score (scale 0-10) for any HS, which explains the GWS to the extent that the scores are similar.
In addition to the analyses using PLS fractions, several preliminary ALM regressions were performed including both PLS and WF scores of parameters (numeric scale variables) and the categorical variables System (HS), Parameter and Expert (string nominal variables) to explain GWS.
In all cases WF did not significantly contribute to the model, and WF was of low importance. Since WF did not show up as a predictor of GWS, we decided to focus on explaining GWS based on (unweighted) PLS values, and limit the presentation of the ALM analyses using (weighted) PLS fractions. The main analysis of PLS is more straightforward than using PLS fractions, and the influence of WF was also expected to be low based on what we found earlier [4, 36], and given the fact that the experts were only selecting main parameters (which of which was thus expected to be relatively important).

Supplementary ALM analyses explaining overall welfare from component scores
This section supplements the ALM analyses presented in the section ‘Regression analyses explaining overall welfare from component scores’.
All parameters and HSs
A similar analysis to the one presented in the sub-section ‘All parameters and HSs’ in the main paper, but now using PLS fractions resulted in a similar explained variance (84.1% vs 85.3%), and partly similar parameters showing up in the model as main factors (Health status, Density) together with Mother/family. The Beta-coefficient of the latter was rather high (3.1), but n for this parameter was based on only 3 experts.
All parameters without HSs
A similar analysis to the one presented in the sub-section ‘All parameters without HSs’ in the main paper, but now using PLS fractions resulted in a reduced explained variance (68.1% vs 80.9%), and partly similar parameters showed up in the model as main factors (Density*, Enrichment and Health status, which were significant and of relatively limited importance). However, also a number of ‘new’ parameters showed up (i.c. Perch/rest, Water and Skin/plumage), and in addition to one negative Beta-coefficient (for Water: -2.3), one parameter (Perch/rest, ) had a rather large Beta-coefficient (5.5) implying that a small change in PLS fraction would already result in a substantial increase in GWS. However, n was low for these parameters (n=3 for Water and Perch/rest; n=6 for Skin/plumage). Thus, the effect was based on the scores of a limited number of experts.
Input parameters and HSs
The ALM model using HSs and the PLS scores of only input parameters as variables in the model explained 84.8% of the GWS variance (Information criterion 22.6 ). Significant differences between (clusters of) HSs explained most of the variation in GWS (Importance: 0.54) with smaller, but significant contributions from the parameters Health care, Density*, Breed*, Air quality, Enrichment and Outdoor (Importance decreasing from 0.14 to 0.03; see S3 Table C; Guarantees was almost significant (p=0.050). The significant input parameters contributed to GWS between 4.5 (for Health care) to -0.8 welfare points (for Outdoor) when raising PLS from 0 to 10. Note that the Beta-coefficient for Outdoor was negative, implying that a higher PLS negatively contributed to GWS. HSs were clustered in similar groups as for the ALM on all parameters.
S3 Table C. Results of automatic linear modelling (ALM) regression analysis explaining given welfare scores (GWS) scores based on clustering of housing systems (HS) in welfare levels and parameter level scores (PLS) of only input parameters. Beta: Beta-coefficient; T: T-test result; Signif: Significance level (p value, see section ‘Statistics’, also for ‘Importance’); Ref: HS cluster reference (see text).
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A similar analysis using PLS fractions resulted in a similar explained variance (82.2% vs 84.8%), and partly similar parameters as main factors in the model (Air quality, Density*) together with Water (Beta-coefficient of the latter was negative -1.5, but n for this parameter was based on only 3 experts).
Input parameters without HSs
A similar analysis to the one presented in the sub-section ‘All parameters and HSs’ in the main paper, but now using PLS fractions resulted in a reduced explained variance (62.4% vs 77.3%), and partly similar parameters as main factors in the model (Enrichment, Density*, Breed*) together with new ones (Water, Synchrony and Perch/rest; Beta-coefficients -2.6, 27.3 and 2.4 respectively, based on n= 3, 2 and 3 expert scores respectively).
Output parameters and HSs
The ALM model including HSs and only output parameters explained 79.9% of the GWS variance (Information criterion 55.4). Significant system differences explained most of the variation in GWS with a significant (but only moderately important) addition of the parameter Health status (see S3 Table D). A PLS of 10 rather than 0 for Health status added 3.3 to the GWS. HSs were clustered as in earlier ALM analyses.
S3 Table D. Results of automatic linear modelling (ALM) regression analysis explaining given welfare scores (GWS) scores based on clustering of housing systems (HS) in welfare levels and parameter level scores (PLS) of only output parameters. Beta: Beta-coefficient; T: T-test result; Signif.: Significance level (p value, see section ‘Statistics’, also for ‘Importance’); Ref: HS cluster reference (see text).
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A similar analysis using PLS fractions resulted in a similar explained variance (80.5% vs 79.9%) and one (similar) parameter was significant in the model (Health status).
Output parameters without HSs
A similar analysis to the one presented in the sub-section ‘Output parameters without HSs’ in the main paper, but now using PLS fractions resulted in a similar explained variance (34.5% vs 39.4%), and the same parameters in the model (Lameness and Health status).
Input or output parameters affecting each HS separately 
Finally, two ALM analyses were carried out to determine the effect of input or output parameters on each HS separately (S3 Table E). Variance in GWS of Conventional EU* was affected mainly by Breed* as the (only significant) input parameter, and by Health status as the only significant output parameter. The former contributed 2.2 welfare points to GWS, the later 3.2 points. For Conventional US* Litter* and Air quality were significant input parameters (with a very high accuracy of 93.%). Air quality contributed 2.6 welfare points, and the parameter Litter* was classified in 2 clusters such that a PLS value of 7 (reference) instead of 2, 3 or 6 resulted in an improved GWS of 2.9 points (see ALSO THE explanation below the table). The main input parameter affecting Organic US* was Outdoor* (with 2.9 welfare points improvement from PLS=0 to PLS=1). Main output parameters affecting Organic EU* were Lameness and Health status. Density* was selected for both Battery cage* (low-end welfare) and Nature and Flock* (high-end welfare).


S3 Table E. Significant input and output parameters related to the given welfare scores (GWS) per housing system (analysed for sets of only input and only output parameters separately, shown in the upper and lower half of the table respectively, separated by the line between Input and Output parameters in column In/Out). For these analyses the total number of experts was 23, and n>=2 expert PLS values per parameter. Beta: Beta-coefficient; T: T-test result; Signif.: Significance level (p value, see section ‘Statistics’, also for ‘Accuracy %’). 
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Parameters marked * were preferred for scoring in the survey. (Idem) means the same model was used as the previous row (same accuracy and intercept). Note that all negative beta-coefficients are the result of clustering by the ALM procedure similar to the clusters of HSs in previous analyses (so compared to a reference cluster for which the beta-coefficient is 0.000). This is to be interpreted such that for the row with the negative coefficient the GWS was the negative value lower than the intercept for the PLS values specified compared to the reference. For example, to improve Conventional US* Litter* is significant. At value Litter*=7 the GWS for this system is the intercept value (namely 3.2), whereas when Litter* is reduced to a PLS of either 2, 3 or 6, then GWS is 0.3 (=3.2-2.9, i.e. Intercept minus Beta-coefficient). 
Note that for the analysis in S3 Table E we used n>=2 PLS scores per parameter. However, because we are most reluctant to recommend system improvements that could be based on potentially only a few expert scores, we also did these ALM analyses for n>=5 scores per parameter. The results were identical to S3 Table E, except that for Battery cage* instead of Health care (with n=3) Outdoor* was selected as a relevant variable (where a value of 0 rather than 1 would reduce the GWS by 1.5 welfare points).
Summary tables
S3 Table F shows a summary of the ALM analyses across HSs (also including results presented in the main body of the paper).
S3 Table F. Summary of ALM analyses explaining given welfare scores (GWS) based on clustering of housing systems (HSs) in welfare levels (coded as ‘&HS’ in the first column) or without HS clustering (coded as ‘no HS’) and using the (unweighted) parameter levels scores (PLS) of all parameters (coded ‘All p.’), only input parameters or only output parameters (n=23 experts in total). The table also lists the percentage of variance in GWS explained for each PLS model, the significant parameters, and their beta-coefficients. A comparison is also made to the ALM analyses using (weighted) PLS fractions (where PLS have been multiplied by the parameter’s WF and divided by the sum of WF). Similar parameters selected in the PLS fraction models are indicated by ‘y’ (yes); different parameters (from the ALM using PLS) are specified (and are unrelated to the given beta-coefficients). The second model is presented in bold as we believe that is to be regarded as the primary model to be used to improve the welfare of broilers.
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Most variance in GWS was explained in the ALM model when using all available parameters and HSs (85.3%). Least variance was explained when only output parameters were included (39.4%). Understandably, ALM analyses with HSs had a higher % explained than similar models without HSs.
Health status was selected in all ALM models where this output parameter could be selected (i.e. either using all parameters or only output parameters, and both for models with and without HS clustering). Density*, Health care and Enrichment were included in all models where these input parameters could be selected. Breed* was selected in the two models with only input parameters (with and without HS clustering), and when all parameters were included together with HS cluster, but not in the model of all parameters without HS clustering. Parameters included in some, but not all models were the input parameters Litter* (all parameters without HSs), Air quality and Outdoor (only input with HSs), and the output parameter Lameness (only output, without HSs). 
The ALM analyses using PLS fractions showed a similar level of explained variance, with a drop of over 10% in the model of all parameters without HS clustering, and the model of only input parameters without HS clustering. PLS fraction analyses selected partly the same parameters (esp. Health status*, Breed* and Density*, and also Enrichment, Air quality and Health care) and partly new parameters, which generally had a relatively low number of values such as Mother/family, Perch/rest, Water, Skin/Plumage and Synchrony (n=3-6).
S3 Table G. Core output table of the expert survey compiling the results of ALM and REML analyses on given welfare scores (GWS) of 14 housing systems (HSs), weighting factors (WF) of welfare parameters and parameter level scores (PLS). GWS: row of predicted mean GWS values for the 14 HSs using REML (sorted and colour-coded in 6 levels/clusters of welfare levels as suggested by both REML and ALM); StErr.: Standard error. N: number of GWS per HS (all REML, n=27 experts in total). Column ‘Mean WF’ sorts parameters from high to low WF. These are not significantly different from each other in REML (also n=27 experts in total). Column ‘N (ALM)’ shows the number of WF values in the ALM analyses on a more restricted dataset (, namely using only parameters that were also used for PSL scoring; (n= 23 experts in total). The table shows only parameters that were significant in ALM analyses using 3 sets of parameters (all, only input, only output parameters) to explain GWS using PLS values (and without HS clustering in welfare levels). Beta-coefficient values in bold are what we recommend as primary results to improve the welfare of broilers. The cells in the cross-table are beta-coefficient results from ALM analyses per system (S3 Table E; see also the note below the table on how to read this table). This table is a compilation of information presented in earlier tables in this publication: S3 Table A, S3 Table B and Tables 6, 7 and 8 in the section ‘Regression analyses explaining overall welfare from component (i.e. PLS) scores’.
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^ The beta-coefficient result for impact of Health care on Battery cage* is based on n=3 expert scorings. The same ALM analysis with n>=5 rather than n>=2 resulted in Outdoor being significant (as specified in the table; see S3).
[bookmark: _GoBack]Note: The column ‘Beta-coefficient’ shows the effect that applies across housing systems depending on the set of parameters selected for welfare prediction specified in the preceding column (labelled ‘Set of parameters used in ALM’). Beta-coefficients specify the impact on GWS per unit of change in PLS, so improving PLS from 0 to 10 for a beta-coefficient value of 0.64 for Lameness (provided this range has been assigned in the dataset) has an impact of 6.4 GWS welfare points in case only output parameters are used to explain GWS. Note that the corresponding beta-coefficient for Health status is 0.55, but only 0.38 when all parameters are included in the ALM model (both without HS clustering). The latter is primary, and thus shown in bold. The beta-coefficient of Health care for ‘All’ (0.40) is not shown in bold, because n is low (namely 3). The body of the cross-table also shows beta-coefficient results of AML analyses per HS, using only the set of input or the set of output parameters (not all). A positive beta-coefficient value in the cross-table between 0 and 1 is to be interpreted as explained for the column ‘Beta-coefficient’. Negative values such as  -1.2 in ‘-1.2if0vs1/2/3’ for Density* in relation to Battery cage* implies that a PLS value of 0 rather than 1, 2 or 3 reduced GWS by 1.2 points. A potentially noteworthy finding of the ALM analyses per system was the high accuracy (93.4%) of explaining GWS of Conventional US* by (PLS of) Litter* and Air quality.
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Parameter

Mean

Std. Error

N

Find fd&water

Lameness

Heat

Health status

Injuries

Litter*

Density*

Moveability

Airquality

Breed*

Water

Cold

Disturbance

Health care

Foraging

Skin&plumage

Enrichment

Guarantees

Handling

Fd level (E)

Preen/comfB

Outdoor*

Fd selection

Light

Perch/rest

Group size

Fd quality

Cover

Fd competition

Dust bath

Group stability

Mother/family

Synchrony

Find fd&water 9.200.58 5 0.5490.5010.4350.4950.2260.1980.2600.1470.1230.1990.3360.1890.1080.0420.0470.0140.0320.0460.0590.0100.0050.0190.0050.0100.0080.0300.0040.0040.0010.0150.0000.003

Lameness 8.780.33180.549 0.8980.7650.7560.2880.2640.4180.1360.1260.3070.4700.2800.1630.0280.0590.0010.0410.0690.0920.0030.0000.0280.0000.0100.0060.0470.0050.0040.0000.0230.0000.005

Heat 8.710.36 70.5010.898 0.8670.8120.4030.3520.4770.2140.1840.3430.5000.3030.1880.0430.0740.0030.0500.0780.1000.0050.0010.0310.0010.0130.0080.0510.0060.0050.0000.0240.0000.005

Health status 8.630.39160.4350.7650.867 0.8910.5350.4610.5600.2990.2530.3950.5430.3370.2230.0590.0940.0030.0610.0910.1110.0040.0020.0340.0010.0150.0100.0560.0060.0060.0000.0260.0000.005

Injuries 8.500.80 80.4950.7560.8120.891 0.8540.7720.7680.6690.5840.5580.6410.4490.3860.2740.2440.1160.1590.1760.1740.0650.0590.0820.0480.0660.0560.0840.0280.0250.0080.0360.0010.006

Litter* 8.340.24220.2260.2880.4030.5350.854 0.8100.8310.5530.4450.5550.6800.4500.3310.0990.1490.0020.0950.1340.1580.0120.0020.0580.0010.0250.0170.0780.0110.0100.0000.0360.0010.008

Density* 8.240.34250.1980.2640.3520.4610.7720.810 0.9540.7940.6380.6410.7400.5090.4050.1730.2050.0130.1260.1640.1800.0120.0070.0640.0040.0340.0250.0880.0140.0130.0000.0400.0010.008

Moveability 8.200.58 50.2600.4180.4770.5600.7680.8310.954 0.9110.7800.7050.7750.5590.4870.3310.2970.1180.1880.2140.2140.0640.0540.0940.0420.0700.0580.1030.0280.0260.0060.0450.0010.008

Air quality 8.130.27160.1470.1360.2140.2990.6690.5530.7940.911 0.7880.7240.8040.5690.4690.2120.2430.0130.1490.1900.2070.0180.0070.0790.0050.0420.0310.1000.0170.0160.0000.0450.0010.010

Breed* 8.000.37250.1230.1260.1840.2530.5840.4450.6380.7800.788 0.8340.8800.6520.5750.3500.3350.0510.2040.2410.2470.0260.0220.0980.0140.0610.0480.1180.0240.0220.0000.0520.0010.010

Water 7.800.85100.1990.3070.3430.3950.5580.5550.6410.7050.7240.834 1.0000.8210.7990.7180.6030.4000.4260.4320.4070.2420.2250.2490.1870.2210.1940.2020.1000.0900.0340.0840.0040.014

Cold 7.801.20 50.3360.4700.5000.5430.6410.6800.7400.7750.8040.8801.000 0.8510.8400.7920.6870.5510.5330.5280.5000.4080.3800.3770.3420.3520.3230.2830.2070.1900.1390.1320.0240.032

Disturbance 7.500.96 40.1890.2800.3030.3370.4490.4500.5090.5590.5690.6520.8210.851 1.0000.9600.8180.6490.6230.6160.5800.4610.4250.4240.3770.3910.3550.3150.2150.1950.1350.1390.0190.030

Health care 7.500.78 80.1080.1630.1880.2230.3860.3310.4050.4870.4690.5750.7990.8401.000 0.9520.7900.5680.5710.5700.5350.3520.3240.3480.2710.3100.2740.2690.1420.1280.0490.1110.0060.019

Foraging 7.440.44 90.0420.0280.0430.0590.2740.0990.1730.3310.2120.3500.7180.7920.9600.952 0.7860.4330.5230.5360.5050.1960.1880.2730.1350.2230.1870.2380.0850.0770.0060.0980.0030.018

Skin&plumage 7.220.70120.0470.0590.0740.0940.2440.1490.2050.2970.2430.3350.6030.6870.8180.7900.786 0.7820.7410.7300.6840.4880.4470.4670.3720.4200.3710.3470.1890.1700.0530.1420.0070.024

Enrichment 7.000.33210.0140.0010.0030.0030.1160.0020.0130.1180.0130.0510.4000.5510.6490.5680.4330.782 0.8810.8580.7990.5000.4560.5230.3430.4530.3880.3870.1770.1590.0110.1560.0050.029

Guarantees 6.880.74 80.0320.0410.0500.0610.1590.0950.1260.1880.1490.2040.4260.5330.6230.5710.5230.7410.881 0.9710.9150.8040.7300.7120.6420.6580.5950.5020.3380.3040.1460.2130.0160.039

Handling 6.830.83 60.0460.0690.0780.0910.1760.1340.1640.2140.1900.2410.4320.5280.6160.5700.5360.7300.8580.971 0.9460.8580.7860.7600.7050.7100.6490.5390.3910.3540.2090.2370.0240.047

Fd level (E) 6.750.85 40.0590.0920.1000.1110.1740.1580.1800.2140.2070.2470.4070.5000.5800.5350.5050.6840.7990.9150.946 0.9320.8570.8240.7770.7740.7120.5860.4470.4060.2720.2650.0350.057

Preen/comfB 6.670.33 30.0100.0030.0050.0040.0650.0120.0120.0640.0180.0260.2420.4080.4610.3520.1960.4880.5000.8040.8580.932 0.8630.8290.7210.7530.6640.5560.3300.2940.0660.2260.0110.043

Outdoor* 6.570.47230.0050.0000.0010.0020.0590.0020.0070.0540.0070.0220.2250.3800.4250.3240.1880.4470.4560.7300.7860.8570.863 0.9370.8740.8680.7800.6280.4200.3750.1100.2610.0140.048

Fd selection 6.500.65 40.0190.0280.0310.0340.0820.0580.0640.0940.0790.0980.2490.3770.4240.3480.2730.4670.5230.7120.7600.8240.8290.937 0.9620.9400.8610.6880.5190.4670.2670.3010.0280.060

Light 6.460.45130.0050.0000.0010.0010.0480.0010.0040.0420.0050.0140.1870.3420.3770.2710.1350.3720.3430.6420.7050.7770.7210.8740.962 0.9670.8750.6890.4840.4310.1430.2890.0170.054

Perch/rest 6.430.65 70.0100.0100.0130.0150.0660.0250.0340.0700.0420.0610.2210.3520.3910.3100.2230.4200.4530.6580.7100.7740.7530.8680.9400.967 0.9200.7300.5620.5060.2790.3210.0280.062

Group size 6.330.67 90.0080.0060.0080.0100.0560.0170.0250.0580.0310.0480.1940.3230.3550.2740.1870.3710.3880.5950.6490.7120.6640.7800.8610.8750.920 0.7890.6310.5700.3370.3540.0330.070

Fd quality 6.001.00 50.0300.0470.0510.0560.0840.0780.0880.1030.1000.1180.2020.2830.3150.2690.2380.3470.3870.5020.5390.5860.5560.6280.6880.6890.7300.789 0.9100.8460.7040.5350.1190.146

Cover 5.860.70 70.0040.0050.0060.0060.0280.0110.0140.0280.0170.0240.1000.2070.2150.1420.0850.1890.1770.3380.3910.4470.3300.4200.5190.4840.5620.6310.910 0.9190.7280.5500.0800.127

Fd competition 5.750.75 80.0040.0040.0050.0060.0250.0100.0130.0260.0160.0220.0900.1900.1950.1280.0770.1700.1590.3040.3540.4060.2940.3750.4670.4310.5060.5700.8460.919 0.8350.6060.1010.147

Dust bath 5.570.37 70.0010.0000.0000.0000.0080.0000.0000.0060.0000.0000.0340.1390.1350.0490.0060.0530.0110.1460.2090.2720.0660.1100.2670.1430.2790.3370.7040.7280.835 0.6610.0810.149

Group stability 5.001.18 60.0150.0230.0240.0260.0360.0360.0400.0450.0450.0520.0840.1320.1390.1110.0980.1420.1560.2130.2370.2650.2260.2610.3010.2890.3210.3540.5350.5500.6060.661 0.4030.409

Mother/family 3.700.91100.0000.0000.0000.0000.0010.0010.0010.0010.0010.0010.0040.0240.0190.0060.0030.0070.0050.0160.0240.0350.0110.0140.0280.0170.0280.0330.1190.0800.1010.0810.403 0.938

Synchrony 3.581.14 60.0030.0050.0050.0050.0060.0080.0080.0080.0100.0100.0140.0320.0300.0190.0180.0240.0290.0390.0470.0570.0430.0480.0600.0540.0620.0700.1460.1270.1470.1490.4090.938
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Type of variable (Transformed) variable Beta T Signif. Importance

Intercept -0.542-0.690 0.492 0.000

HS cluster 1 Flock* 3.189 6.262 0.000 0.537

HS cluster 2 Nature, Label Rouge II, Free range EU, Better Life 2.417 5.886 0.000 0.537

HS cluster 3 Organic EU*, Freedom food 1.702 4.417 0.000 0.537

HS cluster 4 Organic US*, Concepts NL, GAP 2,  1.095 2.911 0.004 0.537

HS cluster 5 (ref) Conventional EU*, Conventional US*, Modern Cage 0.000    (Reference) 0.537

HS cluster 6 Battery cage* -1.749-5.119 0.000 0.537

Input parameter Health care 0.445 4.390 0.000 0.138

Input parameter Density* 0.200 3.495 0.001 0.087

Input parameter Breed* 0.142 3.193 0.002 0.073

Input parameter Air quality 0.183 2.878 0.005 0.059

Input parameter Enrichment 0.126 2.533 0.013 0.046

Input parameter Outdoor -0.083-2.101 0.038 0.032

Input parameter Guarantees -0.175-1.977 0.050 0.028


image5.emf
Type of variable (Transformed) variable Beta T Signif. Importance

Intercept 1.279 2.701 0.008

HS cluster 1 Flock* 4.678 12.003 0.000 0.909

HS cluster 2 Nature, Label Rouge II, Free range EU, Better Life 3.702 11.471 0.000 0.909

HS cluster 3 Organic EU*, Freedom food 2.970 9.034 0.000 0.909

HS cluster 4 Organic US*, Concepts NL, GAP 2,  1.901 5.140 0.000 0.909

HS cluster 5 (ref) Conventional EU*, Conventional US*, Modern Cage 0.000    (Reference) 0.909

HS cluster 6 Battery cage* -1.943 -5.174 0.000 0.909

Output parameter Health status 0.331 5.073 0.000 0.083

Output parameter Lameness 0.091 1.544 0.125 0.008


image6.emf
Housing system Accuracy%InterceptIn/OutParameter Beta T Signif.

Battery cage* 59.4 3.000 Input Density*=0 -1.167-3.303 0.007

Battery cage* (Idem) Input Density*=1, 2, 3 0.000

Battery cage* (Idem) Input Health care=6 -1.500-2.666 0.022

Battery cage* (Idem) Input Health care=9 0.000

Conventional US* 93.4 3.183 Input Litter*=2, 3, 6 -2.941-3.546 0.012

Conventional US* (Idem) Input Litter*=7 0.000

Conventional US* (Idem) Input Air quality 0.257 2.583 0.042

Conventional EU* 38.5 2.145 Input Breed* 0.220 2.139 0.046

Organic US* 70.1 5.900 Input Outdoor*=0 -2.900-3.570 0.023

Organic US* (Idem) Input Outdoor*=1 0.000

Freedom Food 43.3 4.133 Input Breed* 0.367 2.668 0.032

Free range EU 33.8 8.200 Input Litter*=2, 3, 6 -1.117-2.472 0.035

Free range EU (Idem) Input Litter*=7 0.000

Nature 43.0 8.250 Input Density*=9 -4.250-2.650 0.033

Nature (Idem) Input Density*=10 0.000

Flock* 48.7 9.179 Input Density*=0 -2.512-4.020 0.001

Flock* (Idem) Input Density*=1, 2, 3 0.000

Conventional EU* 14.6 2.131 OutputHealth status 0.319 2.145 0.044

Organic EU* 41.9 7.208 OutputLameness = 5 -2.208-2.845 0.014

Organic EU* (Idem) OutputLameness = 7, 8, 9 0.000

Organic EU* (Idem) OutputHealth status = 2, 3.5 -1.208-2.510 0.026

Organic EU* (Idem) OutputHealth status = 5, 7 0.000


image7.emf
PLS models, type of 

variable & variance 

explained

(Transformed) 

variable

Coefficient 

of PLS 

model

PLS fraction 

models & % 

explained

All p. & HS: 85.3% Intercept -1.606 84.1%

OutputHealth status 0.299 y

InputDensity* 0.236 y

InputHealth care 0.347 Mother/farmily

InputEnrichment 0.143

InputBreed* 0.091

All p., no HS: 80.9% Intercept -4.23 68.1%

InputDensity* 0.421 y

OutputHealth status 0.383 y

InputEnrichment 0.266 y

InputHealth care 0.397 Perch/rest

InputLitter* 0.136 Water

Input Skin/plumage

Only input & HS: 84.8% Intercept -0.542 82.2%

InputHealth care 0.445

InputDensity* 0.200 y

InputBreed* 0.142

InputAir quality 0.183 y

InputEnrichment 0.126 Water

InputOutdoor -0.083

Only input, no HS: 77.3% Intercept -2.923 62.4%

InputDensity* 0.371 y

InputEnrichment 0.252 y

InputHealth care 0.459 Water

InputBreed* 0.141 y

InputLitter* 0.134 Synchrony

Input Perch/rest

Only output & HS: 79.9% Intercept 1.279 80.5%

OutputHealth status 0.331 y

Only output, no HS: 39.4%Intercept -1.006 34.5%

OutputLameness 0.638 y

OutputHealth status 0.547 y


image8.emf
StErr 0.19 0.86 0.40 0.22 0.55 0.69 0.48 0.27 0.24 0.44 0.37 0.30 0.57 0.26

N 17 6 13 25 11 6 8 13 18 9 15 12 13 22

GWS 1.29 2.92 2.92 3.66 4.91 5.58 5.81 6.15 7.00 7.22 7.23 7.38 7.69 8.84

Type 

of 

parame

ter

Parameter Mean 

WF 

(REM

L)

N 

(AL

M)

Set of 

paramet

ers used 

in ALM

Beta-

coeffi

cient

Battery cage*

Modern cage

Conventional 

US*

Conventional 

EU*

GAP 2

Concepts NL

Organic US*

Freedom Food

Organic EU*

Better Life

Free range EU

Label Rouge II

Nature

Flock*

Output Lameness 8.78 12 Output 0.64 -2.2if5vs7/8/9

Output Health status 8.63 11 All 0.38 0.32 -1.2if2/3.5vs5/7

Output 0.55

Input Litter* 8.34 18 All 0.14 -2.9if2/3/6vs7 -1.1if2/3/6vs7

Input 0.13

Input Density* 8.24 21 All 0.42 -1.2if0vs1/2/3 -4.3if9vs10 -2.5if0vs1/2/3

Input 0.27

Input Air quality 8.13 11 Input 0.26

Input Breed* 8.00 18 Input 0.14 0.22 0.37

Input Health care 7.50 3 All 0.40 [-1.5if6vs9]^

Input 0.46

Input Enrichment 7.00 17 All 0.27

Input 0.25

Input Outdoor* 6.57 18 -1.5if0vs1^ -2.9if0vs1


image1.emf
Cluster

System

GWS

StdErr

N

Superscripts

Flock*

Nature

Label Rouge II

Free range EU

Better Life

Organic EU*

Freedom Food

Organic US*

Concepts NL

GAP 2

Conventional EU*

Conventional US*

Modern cage

Battery cage*

1Flock* 8.840.2622 a

1.0000.0890.1270.6460.0010.0000.0140.3310.0010.0000.0000.0550.000

2Nature 7.690.5713 a b

1.000 1.0001.0001.0001.0001.0001.0001.0000.1790.0010.0000.0960.000

2Label Rouge II 7.380.3012 a b

0.0891.000 1.0001.0001.0000.5491.0001.0000.1070.0000.0000.2240.000

2Free range EU 7.230.3715 a b

0.1271.0001.000 1.0001.0001.0001.0001.0000.2140.0000.0000.2300.000

2Better Life 7.220.44 9 a b

0.6461.0001.0001.000 1.0001.0001.0001.0000.3740.0010.0000.2170.000

3Organic EU* 7.000.2418 bc

0.0011.0001.0001.0001.000 1.0001.0001.0000.3250.0000.0000.3760.000

3Freedom Food 6.150.2713 bc

0.0001.0000.5491.0001.0001.000 1.0001.0001.0000.0000.0001.0000.000

4Organic US* 5.810.48 8 bcd

0.0141.0001.0001.0001.0001.0001.000 1.0001.0000.2010.0271.0000.001

4Concepts NL 5.580.69 6 a bcde f

0.3311.0001.0001.0001.0001.0001.0001.000 1.0001.0000.8451.0000.101

4GAP 2 4.910.5511 bcd

0.0010.1790.1070.2140.3740.3251.0001.0001.000 1.0000.7791.0000.003

5Conventional EU* 3.660.2225 de

0.0000.0010.0000.0000.0010.0000.0000.2011.0001.000 1.0001.0000.000

5Conventional US* 2.920.4013 e f

0.0000.0000.0000.0000.0000.0000.0000.0270.8450.7791.000 1.0000.162

5Modern cage 2.920.86 6 a bcde f

0.0550.0960.2240.2300.2170.3761.0001.0001.0001.0001.0001.000 1.000

6Battery cage* 1.290.1917 f

0.0000.0000.0000.0000.0000.0000.0000.0010.1010.0030.0000.1621.000


image2.emf
Parameter

Mean

Std. Error

N

Find fd&water

Lameness

Heat

Health status

Injuries

Litter*

Density*

Moveability

Air quality

Breed*

Water

Cold

Disturbance

Health care

Foraging

Skin&plumage

Enrichment

Guarantees

Handling

Fd level (E)

Preen/comfB

Outdoor*

Fd selection

Light

Perch/rest

Group size

Fd quality

Cover

Fd competition

Dust bath

Group stability

Mother/family

Synchrony

Find fd&water 9.200.58 5 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.5971.0000.1081.000

Lameness 8.780.33181.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.2701.0001.0001.0001.0000.2441.0000.1861.0001.0001.0001.0001.0000.0041.0000.1251.000

Heat 8.710.36 71.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.7051.0000.5381.0001.0001.0001.0001.0000.0281.0000.1441.000

Health status 8.630.39161.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.9231.0000.6121.0001.0001.0001.0001.0000.0111.0000.1531.000

Injuries 8.500.80 81.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.5881.000

Litter* 8.340.24221.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.7881.0001.0001.0001.0001.0000.0261.0000.2851.000

Density* 8.240.34251.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.0281.0000.3031.000

Moveability 8.200.58 51.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.5791.000

Air quality 8.130.27161.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.0511.0000.3931.000

Breed* 8.000.37251.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0000.0921.0000.4551.000

Water 7.800.85101.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Cold 7.801.20 51.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Disturbance 7.500.96 41.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Health care 7.500.78 81.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Foraging 7.440.44 91.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Skin&plumage 7.220.70121.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Enrichment 7.000.33211.0000.2701.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Guarantees 6.880.74 81.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Handling 6.830.83 61.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Fd level (E) 6.750.85 41.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Preen/comfB 6.670.33 31.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Outdoor* 6.570.47231.0000.2440.7050.9231.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Fd selection 6.500.65 41.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.0001.000

Light 6.460.45131.0000.1860.5380.6121.0000.7881.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.0001.000

Perch/rest 6.430.65 71.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.0001.000

Group size 6.330.67 91.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.0001.000

Fd quality 6.001.00 51.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.0001.000

Cover 5.860.70 71.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.0001.000

Fd competition 5.750.75 81.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.0001.000

Dust bath 5.570.37 70.5970.0040.0280.0111.0000.0260.0281.0000.0510.0921.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.0001.000

Group stability 5.001.18 61.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.0001.000

Mother/family 3.700.91100.1080.1250.1440.1530.5880.2850.3030.5790.3930.4551.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000 1.000

Synchrony 3.581.14 61.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.0001.000


