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01. IDENTIFICAR ELS PUNTS CLAU 
ANIMAL WELFARE AND SUSTAINABILITY 

ANIMAL 
WELFARE 
INCLUDED
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01. IDENTIFICAR ELS PUNTS CLAU 
ANIMAL WELFARE AND SUSTAINABILITY 

RECOGNISING THAT 
ANIMAL WELFARE, 
BIODIVERSITY AND 
THE ENVIRONMENT 

ARE CONNECTED TO 
HUMAN WELLBEING
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HOW TO DEFINE? 

BIOLOGICAL 
FUNCTIONING

EMOTIONAL 
STATE

“NATURAL” 
LIVING

ANIMAL 
WELFARE

Absence of negative 
emotions, PAIN

Possibility to express 
normal behaviour

“LOW-COST” ADAPTATION 
(Broom, 1988)
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HOW TO EVALUATE? 

ANIMAL 
WELFARE

Not a single MEASURE:
Biological functioning
Possibility to express behaviour
Emotional State 

possible

WITH 
BIOLOGICAL 

COST

DEATH STRESS RESPONSE
Lesions and disease

WITHOUT 
BIOLOGICAL 

COST

Impossible possible

ADAPTATION
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WELFARE QUALITY ®WELFARE QUALITY ®

4 PRINCIPLES 12 CRITERIA PARAMETERS

GOOD 
FEEDING

Absence of prolonged hunger Body condition score

Absence of prolonged thirst Water supply

GOOD 
HOUSING

Comfort around resting Bursitis, Manure on the body

Thermal comfort Shivering, Panting, Huddling
Temperature

Ease of movement Space allowance

GOOD HEALTH

Absence of injuries Wounds, Lameness, Tail biting

Absence of disease Respiratory and enteric problems
Skin condition, Hernias
Criteria of euthanasia

Absence of pain induced by
management procedures

Castration
Tail docking

APPROPRIATE 
BEHAVIOUR

Expression of social behaviour Positive &Negative social behaviour

Expression of other behaviours Exploratory behaviour

Good Human-Animal relationship Human-animal relationship test

Positive emotional state Qualitative Behaviours Assessment
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WITH 
Controlled and 
Ventilation and 
Temperature

WITHOUT 
Controlled

Ventilation and 
Temperature

Date of birth 07/01/00 07/01/00

Date of slaughter 26/06/00 24/07/00

AGE AT 105 kg 172 200

= GENETICS

= FEEDING

Average Feed
Consumption 90-105Kg: 

3% PV (2.5-3kg)

ANIMAL WELFARE AND HOUSING CONDITIONS

(Fàbrega unpublished results)
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TEMPERATURE 
/RELATIVE HUMIDITY

ENRICHMENT 
MATERIAL/FLOOR 

TYPE

AIR 
QUALITY DUST (PM)

GASES 
(NH3, CH4, 

CO2...)
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https://www.thebalancecareers.com/pig-farmer-125879

>50% of 
workers of 

the pig
industry have
respiratory
problems

(Reynolds et al. 1996)
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EFFECT OF PIG FARM AIR QUALITY ON PIG HEALTHEFFECT OF PIG FARM AIR QUALITY ON PIG HEALTH

AIR QUALITY HEALTH, 
RESPIRATORY 
PROBLEMS

PARAMETER OR PM OR NH 3

MORTALITY 0.11 0.10

PNEUMONIA 8.72 2.56

PLEUROSITY 20.91 21.54

(Michiels et al., 2015)

DUST (PM) POSITIVELY ASSOCIATED 
WITH PNEUMONIA AND PLEUROSITY 

NH3 POSITIVELY ASSOCIATED WITH 
PLEUROSITY

INCREASED 
RISK 
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EFFECT OF PIG FARM AIR QUALITY ON PIG PERFORMANCEEFFECT OF PIG FARM AIR QUALITY ON PIG PERFORMANCE

AIR QUALITY PERFORMANCE 
INDICATORS

ENZOOTIC 
PNEUMONIA 

PARAMETER PNEUMONIA
(Mycoplasma)

PLEUROPNEUMONIA

LIVE WEIGHT 
GAIN

17 % 34 %

FEED
CONVERSION

14 % 26 %

(Straw et al., 1989; 
Meyns et al., 2011)
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EFFECT OF PIG FARM AIR QUALITY ON PIG PERFORMANCEEFFECT OF PIG FARM AIR QUALITY ON PIG PERFORMANCE

AIR QUALITY PERFORMANCE 
INDICATORS

Inhalable DUST 
concentrations of 

>5.1 or 9.9 mg/m3 

accross AMMONIA 
concentrations up 

to 37 p.p.m...

Weaned piglets exposed to 5.5
weeks to airbone dust and
ammonia

LIVE WEIGHT GAIN 
(REDUCED FEED 

CONSUMPTION??)

(Whates et al., 2004)
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When kept on slatted floors, not 
proper Rooting is possible….then…

AIR QUALITY AS A RISK FACTOR FOR TAIL BITING AIR QUALITY AS A RISK FACTOR FOR TAIL BITING 

REDIRECTED BEHAVIOUR
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PRESENTACIÓ WHY PIGS PERFORM TAIL-BITING? WHY PIGS PERFORM TAIL-BITING? 

HOWEVER...

(Camerlink, 2017; from Zonderland)

OVERFLOWING BUCKET

(D’Eath et al., 2014)
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(Scollo et al., 2016)
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AIR QUALITY AS A RISK FACTOR FOR TAIL BITING: PARMA 

PIG PRODUCTION 

AIR QUALITY AS A RISK FACTOR FOR TAIL BITING: PARMA 

PIG PRODUCTION 

(Scollo et al., 2017)

RELATIVE IMPORTANCE OF RISK FACTORS FOR TAIL BITING

60 Italian Heavy 
pig farms
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(Scollo et al., 2017)

MODEL FOR TAIL BITING RISK
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SO, IN THE MEGA LIFE PROJECT…WELFARE PARAMETERSSO, IN THE MEGA LIFE PROJECT…WELFARE PARAMETERS

4 PRINCIPLES 12 CRITERIA PARAMETERS

GOOD 
FEEDING

Absence of prolonged hunger Body condition score

Absence of prolonged thirst Water supply

GOOD 
HOUSING

Comfort around resting Bursitis, Manure on the body

Thermal comfort Shivering, Panting, Huddling
Temperature

Ease of movement Space allowance

GOOD 
HEALTH

Absence of injuries Wounds, Lameness, Tail biting

Absence of disease Respiratory and enteric problems
Skin condition, Hernias
Criteria of euthanasia

Absence of pain induced by
management procedures

Castration
Tail docking

APPROPRIATE 
BEHAVIOUR

Expression of social behaviour Positive &Negative social behaviour

Expression of other behaviours Exploratory behaviour

Good Human-Animal relationship Human-animal relationship test

Positive emotional state Qualitative Behaviours Assessment
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MANURE ON THE BODYGOOD HOUSING

0
1

2
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HEALTH, CLINICAL 
MEASURES

CARCASS 
CONDEMNATIONS

PERFORMANCE 
(WEIGHT..ADG)

SO, IN THE MEGA LIFE PROJECT…WELFARE PARAMETERSSO, IN THE MEGA LIFE PROJECT…WELFARE PARAMETERS
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(Environmental impact of livestock farming and Precision Livestock Farming as a mitigation 
strategy Graphical Abstract from: Tullo et al., 2019)

SUSTAINABILITY AND PRECISION FARMING: 

ANIMAL WELFARE AND AIR QUALITY

SUSTAINABILITY AND PRECISION FARMING: 

ANIMAL WELFARE AND AIR QUALITY
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MANY THANKS FOR 
ATTENTION!!


