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Abstract This study evaluated animal welfare in pig farms using AHP (analytic hierarchy process). Fifteen
animal welfare criteria factors were classified into four categories (facility environment, rearing
management, quarantine and others, feeding, and watering). The average total animal welfare point
using the AHP and without weighting was 0.723 and 0.654, respectively. The animal welfare point
weighted by the AHP result can be considered more reasonable because the importance of each animal
welfare factor is not equal. An OLS regression analysis was conducted with the animal welfare point of
each pig farm as the dependent variable and two productivity indicators, DWG (daily weight gain) and
MSY (Marketed pigs per Sow per Year), as independent variables. The results showed that DWG had
statistical significance within 10%, while MSY was not significant. In conclusion, the increase in DWG
had a slightly positive effect on improving animal welfare. The weighted results of the factors for
evaluating the animal welfare level of pig farms are expected to help determine the input factors that
need to be improved to facilitate the animal welfare certification system and will provide information

that satisfies both animal welfare and productivity improvement.
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Table 1. Criteria for animal welfare of pig by
category for AHP survey

Category Criteria for Animal Welfare of Pig
Facility Pig pen Brightr?ess,‘ Pig pen Da‘rkness,
. Pig pen Lighting, Ammonia
environment .
concentration
Breeding Stall raising period, fe'erowing room
manasement space, space per animal, Manure
Input 8 removal, provision of straw bedding
Factors
Disease Cleaning and hygiene nearby pig
control and pens, Regular training, HACCP
others certification
Feeding and | Feeding equipment cleanliness, water
watering quality testing, water quality
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Table 2. Grading scores according to the level of each animal welfare factors

Category

Grading Score according to the level of each animal welfare factors

Pig pen Brightness

Above 13hrs=1, 11hrs=0.75, 9hrs=0.5, 7hrs=0.25, 5hrs=0

Pig pen Darkness

Above 11hrs=1, 9hrs=2/3, 7hrs=1/3, 5hrs=0

Facility - Lichti Above 250 lux=1, 200 lux=0.8, 150 lux=0.6,
environment 1g pen Lighting 100 lux=0.4, 40 lux=0.2, Below 40 lux=0
Ammonia _ _ _ . _
concentration Below 15ppm=1, 20ppm=2/3, 25ppm=1/3, Above 30ppm=0
Stall raising period None=1, Within 4wks=6/7, 5wks=5/7, 6wks=4/7, 7Twks=3/7,
atl raising p 8wks=2/7, 9wks=1/7, Above 10wks=0
farrowing room space Very suitable=1, Moderately suitable=0.75, Average=0.5,
a 8 D3 Slightly unsuitable=0.25, Very unsuitable=0
1.1m or more = 1,
more or 1.0 ~ less than 1.1n = 0.8,
Breedin space per animal more or 0.9m" ~ less than 1.0’ = 0.6,
an emim P P more or 0.8m* ~ less than 0.9n’ = 0.4,
Criteria for anag more or 0.7m* ~ less than 0.8’ = 0.2,

Animal less than 0.7nf = 0
Welfare of Once a day or more=1, 2-3 times a week=0.8, Once a week=0.6,
pig Manure removal Once every 2 weeks=0.4, Once every 3 weeks=0.2,

Once a month=0

provision of straw

bedding

Very sufficient=1, Adequate=0.75, Average=0.5, Insufficient=0.25,
None at all=0

Cleaning and hygine

Disease control nearby pig pens

Twice a week or more=1, Once a week=0.75, Once every 2 weeks=0.5,
Once every 3 weeks=0.25, Once a month=0

and others Regular training

Yes=1, No=0

HACCP certification

Yes=1, No=0

Feeding equipment
cleanliness

No contamination=1, Slight contamination=0.75,
Moderate contamination=0.5, Mild contamination=0.25,
Severe contamination=0

Feeding and

watering water quality testing

Once a year=3/3, Once every 2 years=2/3,
Once every 3 years=1/3, Not inspected=0

water quality

Very suitable=1, Slightly suitable=0.75, Average=0.5,
Slightly unsuitable=0.25, Very unsuitable=0
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Table 3. Descriptive statistics of pig farm sample

Variables Min Max S.D. Mean
Output DWG (kg/day) 0.580 0.697 0.032 0.636
Factor MSY (heads) 15.00 27.00 3.073 21.15
Pig pen Brightness 0.250 1.000 0.231 0.844
Pig pen Darkness 0.000 1.000 0.294 0.472

Facility environment
Pig pen Lighting 0.200 1.000 0.243 0.783
Ammonia concentration 0.000 1.000 0.289 0.778
Stall raising period 0.000 1.000 0.293 0.137
farrowing room space 0.250 0.750 0.141 0.708
Breeding management space per animal 0.000 1.000 0.263 0.783
;th‘;tr Manure removal 0.000 1.000 0.236 0.900
provision of bedding 0.000 0.750 0.308 0.177
Cleaning and hygine nearby pig pens 0.000 1.000 0.278 0.813
Disease control and others Regular training 0.000 1.000 0.442 0.250
HACCP certification 0.000 1.000 0.442 0.750
Feeding equipment cleanliness 0.500 0.750 0.124 0.656
Feeding and watering water quality testing 0.000 1.000 0.260 0.847
water quality 0.500 1.000 0.144 0.906
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Table 4. Weights for each input factors using AHP

Input factors Weights
Pig pen Brightness 0.214
Facility Pig pen Darkness 0.140
environment - .
(Weight 0.346) Pig pen Lighting 0.239
Ammonia concentration| 0.407
Stall raising period 0.106
Breeding Farrowing room space | 0.176
management space per animal 0.423
Input (Weight 0.278) Manure removal 0.223
(Wtfe?g;l[t)rsl.O) Provision of bedding | 0.072
Cleaning and hygine 0.599
Disease control nearby pig pens ’
and others .
(Weight 0.230) Regular training 0.218
HACCP certification | 0.183
Feeding equipment
Feeding and cleanliness 0.367
watering 1 | _
(Weight 0.146) Water quality testing | 0.158
Water quality 0.475
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Table 5. Animal welfare point results by pig farm

Table 6. Comparison of animal welfare point with
applied AHP weights and non-applied

Facilit Breedin, Disease Feedin . .
No. envirog- manage% control and  and ¢ AWP weight point
ment ment others watering AHP Weight Applied Weight Not Applied
01 0.614 0.938 0.599 0.908 0.743 No. AWP AWP
02 | 0946 | 0609 | 059 | 0908 | 0767 Pomnt Rank Pomnt Ranks
03 0.467 0.838 0.850 0.908 0.723 05 0.891 1 0.850 1
04 0.953 0.778 0.782 0.698 0.828 06 0.851 2 0.731 4
05 0.953 0.778 1.000 0.789 0.891 04 0.828 3 0.711 6
06 0.952 0.778 0.782 0.856 0.851 16 0.826 4 0.758 2
07 0.563 0.618 0.449 0.645 0.564 13 0.801 5 0.661 13
08 0.486 0.686 0.449 0.645 0.557 12 0.794 6 0.667 11
09 | 0805 | 0609 | 0782 | 0908 | 0.760 19 0.785 7 0.604 8
10 | 063 | 0694 | 080 | 0816 | 0727 2 0.774 8 0.676 9
11 0.759 0.310 1.000 0.908 0.711 02 0.767 9 0.657 14
12 0.807 0.778 0.782 0.816 0.794 09 0.760 10 0.666 12
13 0.953 0.778 0.632 0.750 0.801 15 0.760 1 0.668 10
15 | 0906 | 0606 | 0632 | 0908 | 0.760 o1 0783 3 0.721 5
16 | 0907 | 0539 | 1.000 | 0908 | 0.826 0 0727 14 0.698 7
18 0.303 0.808 0.401 0.856 0.547 11 0.711 16 0.657 14
20 0.859 0.778 0.632 0.789 0.774 21 0.653 18 0.612 17
21 0.953 0.609 0.183 0.764 0.653 24 0.643 19 0.541 21
22 0.723 0.480 0.449 0.671 0.585 17 0.617 20 0.591 20
25 | 0722 | 069 | 0599 | 0816 | 0700 2 0.585 21 0517 %
24 0.627 0.573 0.782 0.592 0.643 07 0.564 22 0.508 24
Category Min. Max S.D. Mean 08 0.557 23 0.520 22
Faciltey 0303 | 0953 | 0187 | 0751 18 0547 24 059 19
en];flroznent Category Min. Max S.D. Mean
reeding -
management 0310 0.938 0.135 0.684 /\A;)I;i:ge;%(}; 0.547 0.891 0.097 0.723
Disease Chomml and o183 1.000 | 0203 | 0678 Weight Not 0.508 0.850 0.084 0.654
oF ers Applied AWP ) : i i
Feeding and | 507 | 0908 | 0099 | 0805
watering
AWP 0.547 0.891 0.097 0.723 33 gﬂ'gﬂl' %%%Xl —J|\—2||_<-9-| Hlﬂ—E—*—-‘l 724J_'_|‘
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Table 7. Results of output factors affecting animal
welfare point using OLS regression analysis

R’ : 0.244 / Adjusted R* :

Standard

Coefficie
ncy

0.172

Standard
Error

Coefficie|
ney

Variable t-value | p-value| VIF

AWP
(constant)

DWG
MSY

-0.157 | 0.000 0.368 | -0.427 | 0.674

1.135
0.008

0.374
0.238

. indicate significance at the 10% level.

0.598
0.006

1.898
1.209

0.072*
0.240

1.078
1.078
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