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WELCOME !
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Today’s 
programme

• 2 EAAP sessions (morning & 
afternoon)

• Combination of: 

• aWISH presentations

• Invited speakers

• Related research



awish -project .eu

awish@ilvo.vlaanderen.be

The aWISH vision: 

Improving welfare of pigs and 
chickens by automated 
monitoring of animal welfare 
indicators at slaughter 

N. Van Noten, F. Tuyttens, aWISH consortium, 
J. Maselyne

EAAP conference, Hamburg, 2026 
Session 79
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Project call (Horizon Europe 2021)

Research and Innovation to help policy makers and other actors (e.g. economic operators) 

monitor and improve animal welfare

Large scale Cost efficient Valid and effective
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State of play

Large volume and variety of 
regional, national, private and public animal welfare improving initiatives

Hard to identify,
only known to insiders

Structural lack of data 
before and after

No detail, relevance or reliability 
Not accessible for analysis

Flying blind
Unknown impact
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The aWISH vision

Large-scale automated welfare monitoring
of animal-based indicators at the slaughterhouse
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The aWISH vision

Why at the slaughterhouse?

Central location
• Large amount of data
• Large number of animals
• Biosecurity

Completing with
• Routine data
• Measurements on-farm
• Measurements during 

transport

Why broilers and pigs? 

Large scale
• Most numerous species 

in EU
• High welfare problems

Short rearing period
• Limited monitoring time
• Many same age
• Fast corrective actions

Expansion to other 
species
• 2 types of animals that 

differ in many aspects
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Specific objectives & results

Pilots and Technologies
• Development new technologies
• Piloting at large scale

2

aWISH Data Platform
• Feedback

• Benchmarking

3

5Best Practice 
Guides

1Animal Welfare Indicator Catalogue
• Automated AWI
• Routine & existing data sources

6Impact Assessment
• Socio-economic
• Environment

4AW Assessment and 
Improvement
• Intervention studies
• Risk & success factors

Stakeholder Engagement and Overall Impact Assessment 7
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The aWISH pilots

9

1 4

6

5

2

3

Pilot 
No. ​

Pilot Lead ​ Scientific 
Lead ​

Phase ​

Pilot 1 ​ VION ​ UU ​ 1st phase ​

Pilot 
2 ​

Batallé UAB ​ 1st phase ​

Pilot 
3 ​

Plukon - Duc ​ ITAVI ​ 1st phase ​

Pilot 
4 ​

Plukon ​ - Sieradz IGBZ ​ PAN 1st phase ​

Pilot 
5 ​

Großfurtner -
Higelsberger

Vetmedun
i

2nd phas
e ​

Pilot 
6 ​

Carnex BioSense 2nd phas
e ​16 new technologies

25 new installations
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Sensor technologies – Pig pilots

UNLOADING LAIRAGE

STUNNING

PROCESSINGBLEEDING

1

2

7

4

9

Enviro-Detect (Innotech) – Barn 
climate monitoring
Weight-Detect (Innotech) –
Weight prediction via depth 
sensor

Tear Staining (ILVO)

Lesion-Detect (Innotech) –
Pulmonary health monitoring

FARM

1

5

Blink AI (Nuna Solutions) – stunning 
effectiveness

2
4

7

8 10

STREMODO (FBN) – Stress 
Vocalizations

IGFBPs (FBN) – Stress level in 
exsanguination blood

6

PigInspector (CLK) – Ear, Tail 
and Skin Lesions, Tail length

Climate and behaviour sensor 
(Bitgear) - cough detection 
module

3

3

4

5

6

8

9

10 Tail length (Vion / Batallé)

Figure adapted from NVWA figure (Sensortechnology at the slaughterhouse)
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Sensor technologies –Broiler pilots

Figure adapted from NVWA figure (Sensortechnology at the slaughterhouse)

1

2

3

FARM

EBroilerTrack Image (ITAVI) –
Individual broiler activity on 
farm

5

6Transport monitoring (ITAVI) 
– model for heat stress

EBroilerTrack Sound (ITAVI) 
– Broiler vocalizations

ChickenCheck Hockburn
(CLK) –Hockburns

ChickenCheck Footpad 
(CLK) –Footpad dermatitis

21
3

5

6

UNLOADING LAIRAGE STUNNING PROCESSINGBLEEDING

4

4 ChickenCheck Catch 
Damage (CLK) – Catching 
damage (bruises and 
fractures) and scratches
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Results

These results will be shared with you
through the scientific programme of today
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You are also kindly 
invited for our 
online event on 8 th

October



awish -project .eu

awish@ilvo.vlaanderen.be

Thank you! 
noemie.vannoten@ilvo.vlaanderen.be



awish-project.eu

awish@ilvo.vlaanderen.be

An Integrated Welfare 
Intelligence Platform 
Across the Animal 
Production Chain
Konstantinos Perakis, UBITECH
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The Fragmented Data Challenge
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The aWISH Integrated Data Platform
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Nested Organization & User 
Management

Data & Metadata 
Management

Fine-Grained Access Policy 
Management

Personalised Visualizations 
& Dashboards

The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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Best Practice Guides

Notifications & Warnings

The aWISH Integrated Data Platform

Multilingual Content

Personal Profile Management
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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The aWISH Integrated Data Platform
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aWISH Project available at: 
https://www.awish-

project.eu/

aWISH Data Platform available 
at:

https://awish-data-
platform.euprojects.net/signin

aWISH Data Platform Video 
available at:

https://www.youtube.com/wa
tch?v=o270HtDj9Dk

The aWISH Integrated Data Platform



19

User Trust Data Availability

Data Correlation 

(cross-stage tracking)

(Data) Pain Points

Data Harmonization



Thank you!

20



awish-project.eu

awish@ilvo.vlaanderen.be

Experiences and expectations of 
pig processing plants in the 
aWISH project to monitor animal 
welfare using sensor technologies

R.E. Klont, M. Bouwknegt, E. Kurt N. Kajari, J. Reixach, C. Pfeiffer, 
M. Lindinger



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

Why slaughterhouses are an interesting actor
A high-throughput observation point where information from the production chain converges

Overall aim

To develop an automated 
monitoring of animal-based 
welfare indicators across the 
entire pork production chain, 
with special focus on the pig 
processing plant.

Goal

Help slaughterhouses optimise
animal welfare, transparency 
and product quality by digitally 
capturing key indicators

Focus today

Experiences from four European 
slaughterhouses.

Which technologies included

What worked, what proved 
difficult, and what is needed for 
routine implementation.

aWISH: a four-year Horizon Europe initiative  |  2022–2026



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

Methods – Existing Slaughterhouse data collection 

• AI4Animals- Unloading after transport

• Ultrasound and fibre-optic probes providing real-time carcass composition data
• Veterinary inspection data (manual)



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

Methods – Tested/Developed sensors and data collection

• Sound and motion sensors piloted as objective welfare indicators

• Stunning effectiveness assessed via automatic image collection and AI algorithms

• Debleeding quality assessed during exsanguination, complemented by lactate and 
stress-related blood analyses

• Automated tear staining assessment implemented to test and validate this novel welfare 
indicator



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

Methods – Tested/Developed sensors and data collection

• Inline tail-length measurement with automatic tail damage detection, fed back to 
farmers via an online data platform

• Automated image analysis for identifying and scoring gross lung lesions linked to 
respiratory disease



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

Methods – Tested/Developed sensors and data collection

• PigInspector: whole carcass image analysis, including tail length and lesions

• All systems evaluated for technical robustness, integration capacity, operational 
feasibility and usefulness for cross-chain welfare monitoring



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

Results and Observations
Findings highlight the potential of technologies to safeguard and improve animal welfare

SENSOR CAPTURE

Repeated observations

ALGORITHM VALIDATION

Indicator extraction

LINKED DATA

Patterns and prediction

Sensor and AI integration show strong potential for objective, continuous welfare assessment 
and early detection of welfare risks. Extensive validation and fine tuning needed per site.

Not all technologies perform equally well on all sites: fit-for-purpose selection



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

What worked, and what was harder than expected?
Commercial deployment revealed both the value and the limits of sensor-based welfare monitoring

WHAT WORKED

✓ Objective, repeated data capture

✓ Potential for continuous welfare assessment

✓ Indicators available at several chain stages

✓ Digital feedback opportunities for farmers 
and plants

HARDER THAN EXPECTED

! Site-specific tuning and image conditions

! Algorithm training and validation

! IT integration and edge-computing capacity

! Durability under harsh cleaning conditions

! Embedding outputs in operational routines



ANIMAL WELFARE INDICAT ORS AT  T HE SLAUGHT ERHOUSE aWISH project  |  2022–2026

Five conditions for routine implementation
Successful digital welfare monitoring is an organisational and operational challenge as well as a 
technical one

1

Management 
ownership

Plant leadership 
and IT 

involvement from 
the start

2

IT & edge 
capacity

Reliable 
infrastructure for 

real-time 
processing

3

Local validation & 
tuning

Time, reference 
data and site-

specific 
calibration

4

Industrial 
robustness

Equipment suited 
to cleaning and 

plant conditions

5

Actionable 
feedback

Clear users, 
decisions and 
supply chain 

actions



Sensors are only the starting point
Three take-home messages from aWISH slaughterhouse implementation

1 Commercial slaughterhouses can become central welfare-
observation points.

2
Technology must be validated, site-adapted and 
industrially robust.

3
Real impact requires integrated data and feedback across 
the chain.

CENTRAL LESSON

Successful welfare 
digitalisation depends 

as much on 
implementation, 

validation and 
collaboration as it 
does on the sensor 

itself.

Thank you awish-project.eu  |  awish@ilvo.vlaanderen.be
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Using continuous sensor data
on barn climate to evaluate the
effect of barn climate advice
on pig welfare: a Dutch case-
study

Kenny van Langeveld, Nienke van Staaveren, Noémie Van Noten, 
T. Bas Rodenburg, Mona F. Giersberg, Ronald Klont, Kristel 
Mulder, Frank A.M. Tuyttens
EAAP 2026 | session 79 | 10-09-2026



awish-project.eu

awish@ilvo.vlaanderen.be

BACKGROUND & 
OBJECTIVE
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Background

WELFARE MONITORING

FEEDBACKLOOP

TRANSPORT SLAUGHTERFARM

ADVICE

MONITORING
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Background CONNECTING AGRI & FOOD

Intelligent Barn (Slimme Stal) Sensor

Measures
T° and RH
Concentration CO2 and NH3

Barn climate advice through experts
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Background

SCIENTIFIC GAP

POOR BARN CLIMATE 

Pig Health

Well understood

Behaviour & other welfare

Aversion

Less understood

PLF – SENSOR DATA

Farmers don’t (like to) make 

changes

Barn Climate Data + Management Action
→ measurable welfare benefit
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RESEARCH QUESTION

Does sensor-informed expert 
advice improve barn climate 

and, in turn, pig welfare?

Monitoring  →  Advice →  Implementation  (?) →  Barn climate change (?) →  Welfare change (?)



awish-project.eu

awish@ilvo.vlaanderen.be

STUDY DESIGN

[Your name]  |  EAAP 2026
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INTERVENTION: SENSOR-INFORMED 
CLIMATE ADVICE

V.

CONTROL

ADVICE

No expert climate advice
Farmers have access to 
sensor data

Ethical fail-safe intervention
only when required 

Not used Weekly expert review of 
sensor data
Practical advice

Ventilation rate
Climate curve
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SlaughterSet up SlaughterSet up

± 2 weeks 
after 
mixing

± 1 week 
before 

slaughter

9 Dutch farms
2 finisher rounds/farm (same unit)
Mechanical ventilation

Rounds blocked by starting period 
(+/- 4 weeks)

Treatment randomised/Block
Continuous climate monitoring + 
repeated welfare measurements 
(Adapted Welfare Quality®)

± 2 weeks 
after 
mixing

± 1 week 
before 

slaughter

Δ (V2 – V1) Round 1 Δ (V2 – V1) Round 1
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MEASUREMENTS

Showed variation between visits and rounds - Analysed
Own PCA analysis

WELFARE QUALITY®

Adapted – Scored continuously where 
possible

E.g., through a tVAS
Aggregated up to welfare criteria
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FLOW & ANALYSIS
BARN CLIMATE

Hours above

THI (T° & RH) > 70

[CO₂] > 2,000 and > 
4,000 ppm

[NH₃] > 10 and > 20 
ppm

= 

Treatment effect on Barn
Climate

AGGREGATED 
WELFARE

Aggregated Welfare 
Quality® criteria

= 

Treatment effect on 
overall Pig Welfare

SPECIFIC WELFARE 
INDICATORS

Statistical Analysis

LMM: Unit Outcome ~ Treatment + (1|Farm) + (1|Block)

Welfare: Δ(V2 − V1) as outcome

Tail Length = only V2 as outcome

Lesions, tail damage, 
lameness/bursitis, 
respiratory signs, lying 
behaviour, body 
soiling and tear 
staining (17 total)

= 

Treatment effect on 
Specific Pig Welfare 

Aspects



awish-project.eu

awish@ilvo.vlaanderen.be

RESULTS
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ADVICE IMPLEMENTATION

3

2

4

ADVICE
ADVICE FULLY IMPLEMENTED

ADVICE PARTIALLY IMPLEMENTED

ADVICE NOT IMPLEMENTED

5/9 farms implemented barn climate advice in ADVICE rounds

9

0

CONTROL
CONTROL - NO CHANGE IMPLEMENTED

CONTROL - CHANGE IMPLEMENTED
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TREATMENT EFFECT ON BARN CLIMATE
Only #hours NH3 > 20 ppm NH3 significantly reduced in ADVICE rounds
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No apparent effect of Barn Climate Advice on Aggregated Welfare Quality® Criteria 

TREATMENT EFFECT ON AGGREGATED 
WELFARE 
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No apparent effect of Barn Climate Advice on Aggregated Welfare Quality® Criteria 

TREATMENT EFFECT ON AGGREGATED 
WELFARE 
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TREATMENT EFFECT ON SPECIFIC 
WELFARE INDICATORS
Effect found on Coughing and Tail Length

%
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INTERPRETATION

Monitoring Expert 
advice

Implementa
tion

Climate 
change

Welfare 
change

Intervention fidelity

Only 5 out of 9 farms 
implemented the 

advice

Environmental 
contrast

Only fine-tuning of  
climate settings

Statistical information

Limited number of 
datapoints (18) + 

Aggregation effect

STILL →  Reduced exposure to extreme NH3 concentrations
  Coughing and tail length affected by giving advice
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Take-home 
message

Expert advice → implemented by 
most farmers

BUT: dialogue is important

Limited barn climate advice can 
lead to limited improvements in 
barn climate and welfare changes

Further research needed!



awish-project.eu

awish@ilvo.vlaanderen.be

THANK YOU

CONTACT - Kenny.vanLangeveld@ilvo.vlaanderen.be



Interactive Catalogue of Precision 
Livestock Farming Technologies for 

Automated Welfare Assessment in Pig 
Slaughterhouses

Ramon-Perez, A., Forkman, B. Manteca, X.,  and Llonch, P. 

77th EAAP Annual Meeting
Hamburg, Germany
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GENERAL AIM

Large-scale automated welfare monitoring
of animal-based indicators at the slaughterhouse
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INTRODUCTION

Animal welfare assessment 
Animal-, resource-, and management-based indicators

Precision Livestock Farming 
Automation of AW assessment

What technologies allow us to assess animal welfare at the slaughterhouse?

Where should we start?
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MATERIALS AND METHODS

Systematic review

AW indicators

Web of Science, Scopus y PubMed

n = 118 papers

n = 73 indicators 

Commercial search

PLF commercial

technologies & prototypes  

Expert survey

Confirm and complete

information

AW, PLF, veterinarians

n = 39
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RESULTS
A total of 61 technologies were identified.

These were divided into three phases:

- Antemortem: from the animals’ arrival at the slaughterhouse through the stunning phase (n=48)

- Stunning: stunning and slaughtering (n=5)
- Postmortem: includes all procedures performed on the carcasses (n=8)

0 10 20 30

Scale

Thermal camera

Water flow meter

Microphone

Computer vision

Infrared camera

Prototypes (n = 14)

Commercial (n = 47)
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RESULTS

ANTEMORTEM
Domain Indicator Technology C (P)
Nutrition Body weight CV 9 (2)

Scale 9
Water consumption Flow meter 5

Health Cough Microphone 2
Behaviour Tail biting CV 0 (1)

Activity CV 3 (1)
Mental state Vocalisations Microphone 0 (1)

Human-animal 
interaction CV 6 (1)

Environment Noise Microphone 1
Space availability CV 1
Body temperature Thermal camera 4

Infrared camera 1 (1)

STUNNING
Domain Indicator Technology C (P)
Health Stunning effectiveness CV 1 (1)

Killing effectiveness CV 2
Thermal 
camera 1

POSTMORTEM
Domain Indicator Technology C (P)
Health Skin lesions CV 2

Tail lesions CV 1 (2)
Tail length CV 0 (3)
Lung lesions CV 0 (2)

Mental state Tear staining CV 0 (1)

Updated!



7

AWI CATALOGUE

Catalogue of AW indicators and PLF tech→ Interactive document – aWISH website

Indicators are organised in two sections:

- Pigs

- Broilers

Each section is further divided in three phases:

- Antemortem: from animals arrive at slaughterhouse until the stunning phase

- Stunning: covering stunning and slaughtering

- Postmortem: all procedures performed on the carcasses

Grouped by:

AW Domain > Indicator > Technology
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AWI CATALOGUE

https://www.awish-project.eu/

https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
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AWI CATALOGUE
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AWI CATALOGUE
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AWI CATALOGUE
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AWI CATALOGUE
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AWI CATALOGUE



14

AWI CATALOGUE
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AWI CATALOGUE
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AWI CATALOGUE
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AWI CATALOGUE
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THANK YOU VERY 
MUCH FOR YOUR 

ATTENTION! 

angela.ramon@uab.cat

https://www.awish-project.eu/

mailto:angela.ramon@uab.cat
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
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Ensemble Machine 
Learning Framework for 
Automated Cough 
Detection in Pigs

Dejan Pavlovic
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General

8 000 000 € budget

28 11 countriespartners

01 Nov 2022 - 31 Oct 2026

Horizon Europe project Research 
and Innovation Action

6 pilots

2

1 4

6

5

2

3
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PILOT 6 – CARNEX & BIOSENSE

Pilot 6 
Carnex

Scientific leader
BioSense Institute
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PILOT 6

BioSense / Cough Detection -On the Farm

Innotech / EnviroDetect
Environmental Parameters 
on the farm

FBN / Stremodo – Stress 
Vocalization Detection in the 
lairage

Innotech / Lesion Detection
Lung and Liver Lesions at the 
slaughterhouse

4

1

3

2
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website: awish-project.eu

email: awish@ilvo.vlaanderen.be

RESPIRATORY HEALTH
Coughing is an acoustic indicator of respiratory health 

CONTINUOUS MONITORING
Manual observation cannot provide continuous farm-
level monitoring

Why automated 
cough detection?

AUTOMATION
Farm microphones can potentially enable continuous, 
non-invasive detection
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Farm setup

TECHNOLOGY PROVIDER
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21

3

Animal Sense data platform
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Cough events 
annotation

3000 
minutes

cough/other

Dataset 
Preparation

Model 
Training

Prediction
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Data preparation

60-second intervals around cough events

Butterworth filtering

70 intervals — training/validation

10 intervals — test

Multiple instances within the same 60 interval → same dataset

15 min audio

Cough
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Classical machine learning approach
• Input: 1-second audio windows with 50% overlap

• Features: 21 time-domain/spectral acoustic features 

• Feature selection: Backward Feature Elimination

• Classifier: Support Vector Machine (SVM)

• Hyperparameter optimization
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• Input: 1-second audio windows with 50% overlap 

• Representation: Spectrograms generated using the FFT

• Classifier: ResNet-18

• Transfer learning: Deeper layers and classification head fine-tuned

Deep Learning approach

Illustration from Dive into Deep Learning
https://www.d2l.ai/chapter_convolutional-modern/resnet.html

or
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Classification performance

SVM ResNet-18
Accuracy: 0.91
F1 score: 0.73

Accuracy: 0.89
F1 score: 0.71
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w ∗ psvm + (1 − w) ∗ pResNet

Model fusion

Accuracy: 0.93
F1 score: 0.78 (SVM - 0.73; ResNet - 0.71)
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Prediction
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Cough detected
Cough detected

RMS
Discrimination accuracy > 85%
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website: awish-project.eu

email: awish@ilvo.vlaanderen.be

https://www.awish-project.eu/

Dejan Pavlović 
dejan.pavlovic@biosense.r
s

Thank you for 
your attention!

https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
mailto:dejan.pavlovic@biosense.rs
mailto:dejan.pavlovic@biosense.rs


Validation of a Computer Vision–
Based Tail-Length Measurement 

Algorithm for Finishing Pigs at the 
Slaughterhouse

C. Pfeiffer1*, K. Maschat1, S. Kalgburi2, A. Voss2, C. Bonk2 and 
J. Baumgartner1

1Center of Animal Nutrition and Welfare, Clinical Department for Farm Animals and Food 
Systems

2CLK GmbH Bildverarbeitung und Robotik, Altenbergen, Germany

www.awish-project.eu
awish@ilvo.vlaanderen.be

77th EAAP | 07th – 11th Sept. 2026 | Hamburg, Germany 

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be


2

The pig tail as an iceberg indicator

Tail length captures the history:
• Tail biting (multifactorial, complex problem)
o Stumpy tails, uneven length across batches (large variation) 

• Tail-docking (procedure to reduce the risk of tail biting)
o Routine tail-docking is prohibited in the EU

• On-farm assessment is extremely time consuming, 
expensive and subjective

• Increased interest in large-scale automated monitoring 
in slaughterhouses

 Retrospective assessment of animal welfare possible
www.awish-project.eu
awish@ilvo.vlaanderen.be

Background

AI generated,
Google Gemini, 2026

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Validation

Internally:
• Quantifies apparent performance on development data and adjusts for optimism due to overfitting

Externally:
• Evaluates performance on independent data from different settings to test transportability and 

generalizability

Both are rare in Precision Livestock Farming (PLF)

 Rigorous internal and external validation needed 
before implementing a technology

www.awish-project.eu
awish@ilvo.vlaanderen.be

Background

vetmeduni/Bernkopf

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Development, comparison, internal and external validation 

of real-time computer-vision based algorithms 

to measure tail length as a continuous variable

in finishing pigs at two slaughterhouses  

 Does the sensor technology measure the same 
animal-based measure in both slaughterhouses? 

www.awish-project.eu
awish@ilvo.vlaanderen.be

Objective

vetmeduni/Bernkopf

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Technical setup – PigInspector (CLK GmbH, Germany)/ study location

• One stereo 3D camera (hind legs) with pattern projection
• Five/three 2D color cameras with auxiliary illumination 

(hind leg, back, head (two lateral sides))
• Upstream the decontamination area 
• ORC algorithm for individual animal identification or manually marked
• Austrian and Dutch slaughterhouse (SH A and SH B)

www.awish-project.eu
awish@ilvo.vlaanderen.be

Material and Methods

Image source: CLK GmbH

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Algorithm development 
• Based on SH A  applied to SH B

Two-step approach for tail length measurement (cm):

1) Annotation of 1.252 hind leg images using CVAT based on SH A data

• Training (n=876), validation (n=188), test (n=188)

• YOLOv8n segmentation model was trained

 Precision: 0.97/0.98 for mask & box

 Recall: 0.98/0.97 for mask & box

 mAP@50-95: 0.84/0.89 for mask & box

Nearly perfect detection and coarse localization

spl

www.awish-project.eu
awish@ilvo.vlaanderen.be

Material and Methods

Image source: CLK GmbH

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Algorithm development 
• Based on SH A  applied to SH B

Two-step approach for tail length measurement (cm):

2) Geometric tail length estimation 

• A: Top-Surface Centerline

• B: Center-Top Centerline 

• C: 2D Skeleton Projection 
spl

www.awish-project.eu
awish@ilvo.vlaanderen.be

Material & Methods

Image source: CLK GmbH, modified with Google, Gemini, 2026

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Reference data – manually measured tail length (cm)
Slaughterhouse A – internal validation 

• 1,102 tails measured/ 686 left for statistical analysis

• TailSizer

• Inter-observer training conducted                                                                                               

(intra-class correlation coefficient based on 100 tails: 0.97)

Slaughterhouse B – external validation 

• 1,261 tails measured/ 423 left for statistical analysis 

• TailSizer

www.awish-project.eu
awish@ilvo.vlaanderen.be

Material & Methods

Image source: Vetmeduni, modified with Google, Gemini, 2026

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Validation - reference data – manual tail length measurements  
• Descriptive statistics

• Mean absolute error (MAE)

• Bland-Altman analysis 

(bias, SD, 95 % Limit of Agreement (LoA))

• Spearman-rank correlations between methods

(will not be shown) 

• Interchangeability of ± 2.00 cm
 How closely do two measurement 
methods agree with each other across 
different values, and is their difference 
small enough to use them interchangeably?

www.awish-project.eu
awish@ilvo.vlaanderen.be

Statistical analysis 

AI generated, Google Gemini, 2026

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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Internal validation tail length (cm)
(n=686)

www.awish-project.eu
awish@ilvo.vlaanderen.be

Results & Discussion

Method x̄ ± s Min –
max MAE mean

bias ± s
95%
LoA

Reference 
Data

20.2 ±
6.54

2.00 –
40.00 ---

A 20.4 ±
7.18

2.10 –
39.20

1.63 ±
1.28

0.20 ±
2.07

-3.85 –
4.25

B 16.2 ±
5.97

0.00 –
32.4

4.05 ±
2.69

-3.77 ±
2.41

-8.50 –
0.96

C 18.2 ±
7.17

0.00 –
37.2

2.31 ±
2.75

-1.72 ±
1.87

-5.39 –
1.95

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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External validation tail length (cm)

www.awish-project.eu
awish@ilvo.vlaanderen.be

Results & Discussion

Method x̄ ± s Min –
max MAE mean

bias ± s
95%
LoA

Reference 
Data

11.7 ±
2.50

4.00 –
27.00 ---

A 8.00±
3.80

0.00 –
29.1

4.06 ±
2.80

-3.74 ±
3.21

-10.0 –
2.56

B 9.40 ±
4.80

0.00 –
24.4

3.98 ±
3.50

-2.26 ±
4.79

-11.7 –
7.13

C 10.8 ±
4.30

0.00 –
28.8

2.88 ±
2.29

-0.86 ±
3.58

-7.87 –
6.15

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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• Internal validation can be considered as feasible – agreement was strong but not perfect

• Continuous measurements are preferable
o No reduction of variability in data

o For more precise benchmarking purposes (farmers, slaughterhouse, labels, policy markers)
•

• External validation has failed
o Camera setup and angle 

o Short tails, stump tails, rotating carcasses

o Different slaughterhouse environments need to be considered

 CV systems are promising to collect high- throughput animal-based measured data and has 

high potential to improve welfare 

www.awish-project.eu
awish@ilvo.vlaanderen.be

Conclusion & Outlook

AI generated, Google Gemini, 2026

http://www.awish-project.eu/
http://www.awish-project.eu/
http://www.awish-project.eu/
mailto:awish@ilvo.vlaanderen.be
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christina.pfeiffer@vetmeduni.ac.at

aWISH – Animal Welfare Indicators at the 
Slaughterhouse (awish-project.eu)

Thank you for 
your attention!

Questions?

http://www.biosense.uns.ac.rs/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/


Can we monitor stunning effectiveness continuously?

Automated real-time monitoring of corneal reflex using computer vision 
to assess stunning effectiveness in a commercial pig slaughterhouse

Jordi Sanchez-Cañadó · Nuna Solutions
EAAP 2026 · Hamburg

From manual checks to continuous monitoring

Jordi Sanchez-Cañadó, Angela Ramon-Perez, Vicky Garcia-Vera, Just Plà-Claver, Josep Reixach, Jordi Canet, Sofia Gol, 
Xavier Manteca, Pol Llonch 



2 Effective stunning is a critical welfare checkpoint

Rapid and effective loss of consciousness

Prevention of unnecessary pain and suffering

A key requirement for animal welfare and legal 
compliance

EC No 1099/2009



3 The challenge: monitoring every animal

Multiple animal-
based indicators

Trained human 
assessment

550 
pigs/hour

posture · breathing 
vocalisation · reflexes

Commercial slaughter 
line



4 The corneal reflex

Sensitive indicator of possible 
recovery of consciousness

One of the first indicators to 
reappear during recovery

A positive reflex alone does not 
necessarily mean consciousness



5 The BlinkAI idea
From corneal reflex check to automated monitoring

Air stimulus + video capture

Eye Response

Automated assessment

Alert



6 From idea to real installation

Selecció Batallé
aWISH pilot site

After CO2 stunning

Commercial line

550 pigs/hour



7 How BlinkAI sees the animal

Head 
detection

Eye 
Localization

Eye tracking 
across 

sequence

Blink-like 
change

From image detection to temporal analysis

Nose + both 
eyes



8 A confirmed positive case
Expert-reviewed and 
confirmed

Compatible with a 
real blink response

Reviewed by animal welfare 
experts

The observed eye response is 
consistent with a corneal reflex

Confirmed under 
commercial conditions
Detected during normal 
slaughterhouse operation

A confirmed positive case shows that the system can identify the response it was designed to detect.



9 Results

• n = 3765 pigs
• 5 days 
• Gold Standard = Corneal Reflex assessed by a human

Results Gold standard BlinkAI
Positive 30 68
Negative 3735 1684
Invalid - 1943
Missing - 70
Total 3765 3765



10 A slaughterhouse is not a laboratory

Robust tracking is the real challenge

Movement

Water & dirt

Lighting changes

Angles

Optical artefacts

Temporary  tracking loss



11 What have we learned? 

200,000+ 

Few positive alerts

automated 
assessments



12 The validation path

From detecting the signal to proving reliability.

Tracking robustness

False alerts

Missed responses

Performance in commercial 
conditions

Technology validation

Non-contact air stimulus

Relation with manual 
corneal reflex testing

Scientific interpretation of 
the response

Method validation



13 From checking animals to monitoring welfare

A step towards transparent animal welfare monitoring

Can we monitor 
stunning effectiveness 

continuously?

●●●●

Yes – but further refinement and 
validation is necessary

Continuous Objective Data-driven

✓

●●●●
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welfare improvements in meat

production
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¹ Copenhagen Business School, DK   ·   ² White Research SRL, BE
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From public concern to purchasing behaviour

• Animal welfare has become a policy priority (Farm to Fork, the EU Green

Deal) and a near-consensus public concern.

• Yet higher-welfare meat stays niche. Concern does not automatically convert

into purchases, and far less into paying more.

• The two parts of the problem are usually studied separately: what the value

chain can deliver, and what consumers will accept.

This study looks at both sides and asks whether intending to buy 

and being willing to pay a premium are really the same behaviour.
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Two studies across the farm-to-fork chain

STUDY 1  ·  VALUE CHAIN ACTORS

• 50 semi-structured interviews

• September 2023 – January 2024

• Regulators, farmers, catching teams, 

slaughterhouses, retail, vets, NGOs, 

scientists

• LDA topic modelling + Falcon-180B 

LLM

STUDY 2  ·  EU CONSUMERS

• 5,064 respondents across the EU

• April – May 2024, Prolific panel

• Two outcomes: purchase intention and

willingness to pay a premium

• PLS-SEM: TPB vs. VBN

aWISH  ·  WP5 / Task 5.4  ·  Horizon Europe grant agreement No. 101060818



5

Study 1 · Stakeholder interviews

1 Anonymised, translated interview notes,

11 questions each

2 Preprocessing: normalise, tokenise,

clean, remove stop-words, lemmatise

3 LDA in Gensim; topics per question set

by maximising coherence over k = 2–20

— 12 to 19 per question

4 Falcon-180B interprets and categorises

the topics into motivators and barriers

Ethics approval: Utrecht University, DGK S-23126

Interviewees by value-chain role (n = 50)
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Motivators and barriers in three domains

Barriers outweigh motivators in exactly one domain 

the one where money is actually spent.
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What moves the value chain and what blocks it

MOTIVATORS

• Public awareness of animal 

welfare

• Financial benefit from higher-

welfare products

• Certification schemes

• Strong, enforced regulation

• Training and education

• Consumers' willingness to pay

BARRIERS

• Financial constraints

• Lack of awareness and education

• Price sensitivity — cheaper 

products win

• Operational difficulty on farm and 

at slaughter

• Rules that differ across countries

• Low market demand; welfare 

misconceptions
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Study 2 · EU Consumer Survey 

•   5,064 valid responses (5,149 screened); meat 

consumers, 

•   Prolific panel, April – May 2024; mean age 

30.7 (SD 9.5)

•   PLS-SEM, 10,000 bootstrap samples, BCa

confidence intervals

•   CVPAT with 10 folds × 10 repetitions; controls 

for age, gender, education, income

TPB — the rational path

attitudes  ·  subjective norms  ·  perceived 

behavioural control

VBN — the moral path

values → ecological worldview → awareness 

→ responsibility → personal norms

The premium consumers say they would accept

Nine in ten would pay something — but only one in four would go above 10 %
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Trust in certification: moderate, and flat

Certification is the value chain’s named lever, but consumers sit barely above neutral on it, 

and no segment sits meaningfully higher. This is a ceiling, not a targeting problem.
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TPB explains better what people intend to do

Attitudes dominate (β = 0.34). The same three predictors explain intention well,

but explain paying a premium less.
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VBN explains better what people are willing to pay

The whole chain holds. Personal norms are the strongest single lever in 

either model, with β = 0.60 on intention and β = 0.48 on willingness to pay.
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Different outcomes – different theories

TPB → Purchase intention 

R² 0.43 vs 0.40   ·   Q² 0.41 vs 0.07

BIC −2752 vs −2546   ·   Akaike w = 1

VBN → Willingness to pay

R² 0.25 vs 0.20   ·   Akaike w = 1

BIC −1363 vs −1017  (lower = better fit)
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Where the two studies meet

VALUE CHAIN  ·  50 interviews EU CONSUMERS  ·  n = 5,064 TOGETHER

Awareness

& education

The top motivator, and its absence 

the top barrier to adoption

Attitudes are the strongest driver of 

intention (β = 0.34)

Awareness work converts 

into intention

Certification

& labelling

Named a key motivator; asked to 

be harmonised and credible

Trust in labels only 3.64 – 3.70 

out of 5

Credibility is the bottleneck, 

not the label

Price

& premium

Financial constraints are the

single biggest barrier

Premium acceptance runs on 

personal norms (β = 0.48), not 

attitudes

The premium is winnable, if 

approached morally

Anastasios Kyriakidis  ·  akyriakidis@white-research.eu  ·  awish-project.eu  ·  Horizon Europe GA No. 101060818
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5Utrecht University, Netherlands
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Introduction
Quantifying general herd welfare is a two-step process

Lameness

2

Lesions

1

Mortality

2

FPD

2

Lameness

Lesions

Mortality

FPD

…

Aggregate 
score

1. Scoring individual welfare 
problems

2. Integrating welfare indicators 
into aggregate score

How should multiple indicators integrated into one score?
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Quantifying group welfare: 
1. Absolute evaluation = Indicator-based approach
2. Relative evaluation  = Situation-based approach

Goal

Situation-based evaluation

Situation A Situation B

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Situation A > Situation B

𝑈𝑛,𝑡,𝑗 =  𝛽𝑛
′ 𝑥𝑛,𝑡,𝑗 + 𝜀𝑛,𝑡,𝑗

Indicator-based evaluation

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Relevance and severity value

Relevance and severity value

Relevance and severity value

𝑊𝑒𝑙𝑓𝑎𝑟𝑒 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 ℎ𝑒𝑟𝑑 =
1

𝑁
෍

𝑛=1

𝑁

෍

𝑚=1

𝑀

𝑅𝑒𝑙𝑚 ∗ 𝐼𝑛𝑑𝑚,𝑛

Relevance and severity value

How consistent are welfare experts? 
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Selected indicators

Broilers Pigs

Gait score Lameness

Dead on farm/culling Bursitis

Footpad dermatitis Pneumonia

Hock burn Pleurisy

Slaughterhouse rejections Rectal prolapse

Bruising Tail lesions

Skin lesions and integument damage Tail length

Dead on arrival Ear lesions

Dislocations & fractures Skin lesions

Stunning failure Dead on arrival

Uneven flock distribution Corneal reflex after stunning

Hernia

Selection criteria:
1. Animal-based welfare indicators
2. Routine or automated capture at slaughterhouse (+supplementary AWI) 
3. Validity
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Indicator-based approach: Survey 

Indicator-based evaluation

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Relevance and severity value

Relevance and severity value

Relevance and severity value

𝑊𝑒𝑙𝑓𝑎𝑟𝑒 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 ℎ𝑒𝑟𝑑 =
1

𝑁
෍

𝑛=1

𝑁

෍

𝑚=1

𝑀

𝑅𝑒𝑙𝑚 ∗ 𝐼𝑛𝑑𝑚,𝑛

Relevance and severity value

Situation-based evaluation

Situation A Situation B

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Situation A > Situation B

𝑈𝑛,𝑡,𝑗 =  𝛽𝑛
′ 𝑥𝑛,𝑡,𝑗 + 𝜀𝑛,𝑡,𝑗
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Indicator-based approach: Survey 
Online survey structure

• 11-12 indicators considered

• Individual level

• Responses = 0-100 scores:
• Impact on individual welfare 
• Relevance
• Certainty of expert answers 
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Indicator-based approach: Results 
Indicator relevancy responses

Inter-expert 
Agreement

Nb of 
experts

ICC(3,1)

Broiler survey 26 0,37

Pig survey 24 0.31

Two-way mixed-effects model ICC(3,1)

= consistency in ranking indicators

< 0.5: Poor agreement
0.5-0.75: Moderate agreement
0.75-0.90: Good agreement
> 0.9: Excellent agreement
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Indicator-based approach: Results 
Indicator severity responses

Inter-expert 
Agreement

Nb of 
experts

ICC(3,1)

Broiler survey 26 0.59

Pig survey 24 0.46

Two-way mixed-effects model ICC(3,1)

= consistency in ranking indicators

< 0.5: Poor agreement
0.5-0.75: Moderate agreement
0.75-0.90: Good agreement
> 0.9: Excellent agreement



9

Indicator-based evaluation

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Relevance and severity value

Relevance and severity value

Relevance and severity value

𝑊𝑒𝑙𝑓𝑎𝑟𝑒 𝑠𝑐𝑜𝑟𝑒 𝑜𝑓 ℎ𝑒𝑟𝑑 =
1

𝑁
෍

𝑛=1

𝑁

෍

𝑚=1

𝑀

𝑅𝑒𝑙𝑚 ∗ 𝐼𝑛𝑑𝑚,𝑛

Relevance and severity value

Situation-based evaluation

Situation A Situation B

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Situation A > Situation B

𝑈𝑛,𝑡,𝑗 =  𝛽𝑛
′ 𝑥𝑛,𝑡,𝑗 + 𝜀𝑛,𝑡,𝑗

Situation-based approach: Survey 
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Situation-based approach: Survey 

Nb possible pair-wise comparisons = >108

Situation-based approach (=Discrete choice experiment)
• 11 indicators
• 3-4 levels

Selecting ‘informative’ decisions ( ≈1 decision/min):

• Random sampling: hard decisions > easy decisions

• Bayesian D-efficient design with partial profiles:
Prior information (i.e. Responses previous survey)
3-7 indicators considered at the same time

Blocked design with 30 blocks of 10 tasks (300 choice sets)
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Situation-based approach: Survey 
Online survey structure

• 3 sets of 10 questions

• Group level evaluation

• Responses:
• Preference
• Perceived difference (0-100)
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Situation-based approach: Results 
Expert responses: Preference of situation

Fleiss’ Kappa

= Chance corrected agreement

< 0:               Poor agreement
0.01-0.20: Slight agreement
0.21-0.40: Fair agreement
0.41-0.60: Moderate agreement
0.61-0.80: Substantial agreement
0.81-1.00: Almost perfect agreement

Inter-expert 
Agreement

Nb of 
experts

Median 
Fleiss Kappa

Broiler 
survey

35 0.19

Pig survey 37 0.42
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Situation-based approach: Results 

Fleiss Kappa Inter-expert 
agreement

Intra-expert 
agreement

Broiler experts 0.19 0.52

Pig experts 0.42 0.71

Survey-related causes for low expert agreement?
1) High difficulty of task

=> Let experts repeat the same task

Krippendorff
agreement

4 indicators 5 indicators 6 indicators 7 indicators

Broiler experts 0.29 0.05 0.33 0.31

Pig experts 0.50 0.42 0.36 0.48

2)  Number of presented indicators:
=> Evaluate reliability ~ Nb of indicators

But questions were designed to be ‘border’ cases!
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Conclusion & future steps
Varying agreement in both approaches

1. Indicator-based approach:
• Indicators considered in isolation
• Low-moderate agreement between experts

2. Situation-based approach:
• More realistic evaluations
• Low agreement between experts

=> What is the value of an aggregate model if there is little agreement?

Future steps:
• Simulate situation answers using indicator data
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Thank you for your attention!

simon.verlinde@ilvo.vlaanderen.be
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• Tail lesions and tail length are key animal-based indicators of management deficiencies 
associated with tail-biting.

• Tail-biting is a multifactorial behavioral disorder driven by internal and external factors.
• The ban on routine tail-docking and the focus on preventative measures to reduce tail-biting 

were introduced in 1991 in the EU Pig Directive (91/630/ECC), which was amended in 2008 
(2008/120/EC).

• Routine tail-docking is still permitted in the European Union; however, there are several 
animal welfare programs at EU level (as in Austria), or slaughterhouses pay premiums for 
higher animal welfare standards, often involves pigs with intact tails.

• Intact tails will indicate better welfare and husbandry and qualify for premium welfare 
labels, increasing market prices potential by 10 – 30%.

• Challenges remain: Without interventions (e.g., straw racks or increased space), pigs with 
intact-tails show 15–50 % higher tail lesion prevalence at slaughter, leading to increased 
veterinary costs, mortality, and reduced carcass value (Valros et al., 2020).

10/09/2026

Introduction
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Introduction
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Introduction

• Keeping pigs with intact tails will 
generates additional costs

• Farmers expressed a need of financial
incentives to bear the implementation
of this measure

aWish Stakeholder Workshop – „Best practices in 
Pig Farming“

Souce: MM Jachens, 2026
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Objective

Socio-economic assessment of 
additional costs of participating in 
the “Mehr Tierwohl – sehr gut” 
Program” on the example of 
Austrian aWish Pig Pilot  farms
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Data and Method 

• Three representative average farms (small, medium, large) were constructed from the 
baseline data collected on 6 pilot farms in 2024 to protect data confidentiality.

• Practice change analysis applied on the example of two Austrian animal welfare promoting 
husbandry systems: ‘Mehr Tierwohl – gut` (TW60) and  ‘Mehr Tierwohl – sehr gut` (TW100). 

• Data on the `Mehr Tierwohl – sehr gut’ (TW100) were obtained from a farmer  (online 
interview) implementing this system.  Percentage changes in key indicators were applied to 
the representative farms.

• The `Mehr Tierwohl – gut` (TW60) scenario was modelled to capture intermediate 
animal-welfare requirements and to better understand how these different requirements 
affect production costs and profits.

• For practice change analysis the TIPI-CAL model was used.
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Material and Methods
What is TIPI-CAL?

TIPI-CAL is a simulation model
[ Technology Impact and Policy Impact Calculations ]

✓ Production and accounting model

✓ Whole farm level and enterprise level

✓ Excel-Spreadsheet

✓ Pure simulation without algorithms or optimisation

✓ Deterministic or stochastic, recursive

✓ ‘Shareware’ for agri benchmark partners and clients

✓ Basic model and additional modules for cost analysis
and data management
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Material and Methods 

Animal welfare standard Pig
weight
(kg)

Space
(m2)

Lying area (m2) Additional requirements

Mehr Tierwohl sehr gut
(TW 100) – Animal
welfare very good

> 50 0.8 0.4 1. 100% more space
2. Bedded, soft lying area
3. Manipulable materials
4. Undocked tails
5. Outside area/ exterior climate area
6. GMO-free feed
7. Castration with anesthesia
8. Scratching facilities

50 - 85 1.1 0.5
85 - 110 1.4 0.6
>110 2 0.8

Mehr Tierwohl gut (TW
60)– Animal welfare
good

> 50 0.7 0.28 1. 60% more space (indoors/ including outside area)
2. Bedded lying area
3. Enrichment material – straw/hay
4. partial intact tails allowed

Source: Köhler, Z. J. (2025). University of Natural Resources and Life 
Sciences, Vienna (BOKU). 
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No. of pigs sold per year based on management system

Source: Own illustration based on data analysis.

10/09/2026

Data and Method 

No. of pigs 
(Baseline)

Live weight at 
slaughter (kg)

Stocking 
density/m2

(standard 
requirement)

Stocking 
density/m2

(TW 60)

Stocking 
density/m2

(TW 100)
No. of pigs (TW 
60)

No. of pigs (TW 
100)

520 95 0.7 1.1 1.4 378 297

1190 95.5 0.7 1.1 1.4 865 680

2600 110 0.7 1.1 1.4 1891 1486

- Three representative average farms (small, medium, large) were constructed.
- We grouped the pilot farms based on the number of pigs per farm and calculated the average. 
- These farms sell their pigs at a finishing weight of 95 kg, 95,5 kg and 110 kg, falling into the same spacing requirements (TW 60, TW 

100).
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Results

Piglet price per head Physical and economic labour productivity
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Returns and profitability

Results

Total cost of the pig enterprise by cash and 
non-Cash cost - absolute values
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• The adoption of higher animal welfare standards increases labour requirements, 
reduces labour efficiency, and raises production costs, particularly on small 
farms. 

• Larger farms are better able to absorb these additional costs due to economies of 
scale.

• The adoption of higher welfare standards should be supported through price 
premiums, targeted policy incentives or investment support, especially for small 
and medium-sized farms, to improve economic sustainability.

• The PigInspector could be a PLF-tool to monitor animal welfare indicators at the 

slaughterhouse e.g. tail length (cm), ear- and tail necrosis.

10/09/2026

Conclusions & Outlook
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How to evaluate animal 
welfare improving 
initiatives on regional and 
national level?
Mona F. Giersberg1, Nienke van Staaveren1,2, Kenny van Langeveld3,4, 
Noémie Van Noten3, Frank A. M. Tuyttens3,4, T. Bas Rodenburg1

77th Annual Meeting of the European Federation of Animal Science, 07.-11.09.2026, Hamburg, Germany

1Department of Population Health Sciences, Faculty of Veterinary Medicine, Utrecht University, Utrecht, the Netherlands
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3Animal Sciences Unit, Flanders Research Institute for Agriculture, Fisheries and Food (ILVO), Merelbeke-Melle, Belgium 
4Department of Veterinary and Biosciences, Faculty of Veterinary Medicine, Ghent University, Merelbeke-Melle, Belgium
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Background

• EU: minimum welfare standards for animals on farms (Council Directive 98/58/EC 1998)

• In addition: animal welfare improving initiatives (AWII)
• Often exceed minimum legal requirements
• Implemented by different operators and at different levels

(European Commission Directorate General for Health and Food Safety and ICF 2022a,b; Guevara et al. 2024)

• Private operator

• Regional level

• Groups of private operators

• Regional, national or 
international level

• Public operators

• Regional, national or 
international level
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Background

• Impact of AWII in practice is hard to determine 

• Animal welfare assessments, including animal-based data

• For farmed animals: data collection at the slaughterhouse

(Dalmau 2014; EFSA AHAW Panel et al. 2012; Grandin, 2017; Marchewka et al. 2020; More et al. 2017; Sørensen and Schrader 2019; Van Staaveren et al. 
2017)

• Large number of animals from different farms 

• Less time, costs

• Reduced risk of disease transmission

• Animals who are euthanized or die on the farm

• Interventions only benefit future animals
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Aim

• Identify AWII for pigs and broilers on regional and national level

• Evaluate their effects on animal welfare
• Based on data collected at the aWish pilot slaughterhouses
• By comparing data from before – after implementation of the AWII
• By comparing different groups of operators
• By comparing data with historical records from national data repositories   

aWISH
WP4, 
T4.3

• Systematic approach for the evaluation of AWII based on data collected at the 
slaughterhouse

• Example of the aWISH project
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Ideal scenario

Animals are continuously delivered and slaughtered at the slaughterhouse

Start animal welfare 
improving initiative

Evaluation 
of the 

initiative

Data collected before 
the implementation of 
the initiative

Data collected after the 
implementation of the 
initiative
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Scenario a)

Animals are continuously delivered and slaughtered at the slaughterhouse

Start animal welfare 
improving initiative

Evaluation 
of the 

initiative

(Routinely) collected 
data stored in 
repositories

Data collected during 
the aWISH project

Duration of the aWISH project
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Scenario b)

Animals are continuously delivered and slaughtered at the slaughterhouse

Start animal welfare 
improving initiative

Evaluation 
of the 

initiative

Data not available Data from 
different 
operators

Duration of the aWISH project
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Scenario c)

Animals are continuously delivered and slaughtered at the slaughterhouse

Start animal welfare 
improving initiative

Evaluation 
of the 

initiative

Data collected during 
the aWISH project

Data collected during 
the aWISH project

Duration of the aWISH project
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Scenario d)

Animals are continuously delivered and slaughtered at the slaughterhouse

Start animal welfare 
improving initiative

Future 
evaluation 

of the 
initiative

Data collected during 
the aWish project

Data collected after the 
implementation of the 
initiative

Duration of the aWish project
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Identification of AWII

• Literature search on AWII
• Map of animal welfare labelling programmes in the EU
• No scientific literature on:

• AWII implemented by individual/small groups of operators on a regional level
• AWII implemented by regional/national authorities

• Interactive multi-actor session (during the aWISH project meeting in 2024)
• Identify AWII that are not covered by the scientific literature
• Explore whether data were available and accessible for an evaluation of AWII (scenario 

a-c)
• Not exhaustive, biased towards knowledge of participants
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Challenges with the evaluation of AWII

Challenge 1: Volume, variety and lack of detailed information about AWII

• Vast number of regional, national, legal and private AWII

• Smaller, regional AWII which are not linked to a labelling program can only be identified by 
‘insiders’

• Lack of detail (‘personal communication’, date of implementation)

Challenge 2: Lack of data availability

• Data are not yet (routinely) collected and recorded

• Lack of data on the baseline situation

Challenge 3: Lack of data quality & accessibility

• Manual data collection; level of accuracy, reliability, and detail ?

• Automated data collection: covers a limited number of animal welfare indicators

• Serious barriers to get access to data owned by external parties

Solution: focus on AWII for which detailed information and high-quality data are available and 
accessible
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Case: mixing unfamiliar pigs (NL, 2024)

Animals are continuously delivered and slaughtered at the slaughterhouse

Fines for mixing 
unfamiliar pigs at the 

slaughterhouse

Evaluation 
of the 

initiative

Data collected during 
the aWISH project

Data collected during 
the aWISH project

Duration of the aWISH project
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How to proceed?

• Practical challenges that currently impede a comprehensive evaluation of many AWII on 
regional and national level

• Seems to be a more general phenomenon

• Risk-based inspections, manual audits, little use of routinely collected data

• Unstructured, incomplete, lacking metadata

• Little use of existing ontologies or standard vocabulary

(Berg and Lundmark Hedman 2020; Delavenne et al. 2025; Saraceni et al. 2026; Stygar et al. 2022)

• Continuous, automated collection of high-quality data to draw more accurate and 
reliable conclusions about actual animal welfare 

• Scenario d): evaluation of future AWII

• aWISH data platform

• Crucial that structures established during the aWISH project remain in place and 
operational

• Further development, refinement, expansion
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Conclusions

• Large-scale collection of high-quality data on animal welfare using validated sensor technologies

• If challenges 2 (data availability) and 3 (data quality & accessibility) are tackled, challenge 1 
(identification of AWII) is not a challenge anymore

Finally closing the gap between AWII that have potential to improve 
animal welfare and their actual effects on the lives of animals in practice
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website: awish-project.eu

email: awish@ilvo.vlaanderen.be

The aWISH (‘Animal Welfare Indicators at the SlaughterHouse’) project has 
received funding from the European Union’s Horizon Europe Research and 
Innovation Program under grant agreement no. 101060818. Views and 
opinions expressed in this presentation reflect those of the authors only 
and do not necessarily reflect the opinion of the European Union or 
European Research Executive Agency. Neither the European Union nor the 
granting authority can be held responsible for them. As per the research 
agreement, the funders had no role in the design and conduct of the 
studies, data collection, and analysis or interpretation of the results as well 
as the decision to publish the findings.

Thank you!

Mona Franziska Giersberg

Mona F. Giersberg

Contact:

dr. M.F. (Mona) Giersberg

E-mail: m.f.giersberg@uu.nl 
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From animal-based welfare 
indicators to EU policy 
integration: lessons from the 
aWISH project

Dr Helen Lambert
Consultant, Eurogroup for Animals
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• Strong scientific knowledge exists on animal-based welfare 
indicators

• Increasing validation of indicators for pigs and broilers

• Yet major questions remain around: 
• applicability at scale
• harmonised measurement and reporting
• integration into legislation and enforcement
• data governance and implementation burden

Key message:
The challenge is no longer only which indicators are scientifically 

valid, but how validated indicators can become usable policy tools.

The science is advancing. 
Policy integration is lagging
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AWIs Are Tools – Not 
Solutions

AWIs can:

• Reveal whether animals are 
thriving or suffering

• Support monitoring, 
compliance, and evaluation

Policy implication:

• Strong legislation must ban or 
phase out incompatible 
systems (e.g., cages, fast-
growing broilers, mutilations)

• AWIs then enable verification, 
accountability, and 
improvement

AWIs cannot: 

• Fix inherently poor systems

• Replace minimum legal 
standards

Key message: Indicators are effective only when embedded in ambitious law
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awish-project.eu

awish@ilvo.vlaanderen.be

Why this matters now: 
EU welfare reform

EU animal welfare 
legislation is dated 
and does not fully 
reflect current 
scientific evidence

Current reform creates 
an opportunity to 
embed outcome-
based measures more 
systematically

Animal-based 
measures already 
feature in EU law, 
but their use is 
inconsistent

AWIs can help assess 
whether revised 
standards deliver 
better welfare 
outcomes
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AWIs are already in EU policy, 
but inconsistently

AWIs are not new to EU legislation
Existing examples include mortality and footpad dermatitis in broilers 

Animal-based measures can already inform inspection and compliance. 
But implementation differs between Member States.

Current limitations
Different definitions and measurement approaches 
Fragmented reporting and datasets 
Limited EU-wide comparability and benchmarking

Key message:
The challenge is not starting from zero, but moving from fragmented use towards 

a coherent system.
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From scientific validity to 
policy readiness

Policy-ready AWIs need to be:

Practical
Feasible and scalable in real-world settings 
Clear measurement methods and proportionate costs

Harmonised
Common definitions, calibration and reporting 
Comparable across Member States and systems

Embedded
Integrated into legislation, inspections and assurance 
Uses existing data and governance structures where possible

Key message:
Scientific validity is necessary, but policy readiness also depends on 

feasibility, consistency and integration.
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Lessons from the 
aWISH policy 
workshops

Build on what already exists
Use existing inspection, public and private data 
systems

Measurement needs consequences
Thresholds, targets and benchmarking 
determine how data are used

Implementation burden matters
Farmers, authorities and industry need 
proportionate, workable systems

Policy uptake needs several levers
Legislation alone cannot deliver 
implementation, incentives and 
communication

Key message:
Policy uptake depends on the system around the indicator, not 

only the indicator itself.
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Embedding AWIs in EU Policy 
Channels

Legislation & official controls
• Integrate AWIs into species-specific legislation 
• Support risk-based inspections and outcome-based monitoring 

Funding & incentives
• Link support to measurable welfare outcomes 
• Reward improvement beyond the legal minimum 

Labelling & trade
• Underpin credible welfare claims 
• Support verification and comparability 

Digitalisation & data
• Enable harmonised reporting and benchmarking 
• Reduce burden and support feedback loops 

Key message:
AWIs can support several policy functions, but only if the data

are comparable and connected to clear policy objectives.



awish-project.eu

awish@ilvo.vlaanderen.be

9

From indicators to action: the 
Italian example

What is ClassyFarm?
• A national digital platform used by the Italian Ministry of Health and regional authorities 
• Brings together data from farm assessments, veterinary inspections and laboratory results 
• Uses these data to categorise risk and prioritise official controls 

How welfare indicators are used
• AWIs contribute to monitoring and inspection 
• Welfare outcomes can inform financial support under agricultural funding schemes 
• Data support feedback between farmers, veterinarians and authorities 

Why it matters
• Shows that AWIs can be linked to enforcement, incentives and improvement within one system 

Key message:
ClassyFarm provides a practical example of how outcome-based welfare data can 

be embedded within existing administrative structures.
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website: awish-project.eu

email: awish@ilvo.vlaanderen.be

EU level
• Common definitions and measurement frameworks 
• Comparability and data standards 
• Legislative framework and guidance

Member State level
• Data collection and verification 
• Inspection and enforcement 
• Training, capacity and adaptation to national systems

Shared
• Data governance 
• Calibration and learning 
• Feedback and continuous improvement

Who makes 
implementation 
happen?

Key message: Harmonisation requires common rules, not necessarily identical delivery.
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A staged pathway 
to policy 
integration

Short term
•Prioritise a core set of indicators 
•Pilot feasibility and measurement protocols 
•Make use of existing data systems

Medium term
•Harmonise definitions, calibration and reporting 
•Develop thresholds, targets and benchmarking 
•Strengthen guidance and implementation support

Long term
•Embed AWIs within legislation and official controls 
•Link to incentives and wider policy mechanisms 
•Use outcomes to evaluate and improve policy

Key message: Start with what is workable, learn from 
implementation, harmonise and scale.
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Key policy recommendations

• 1. Outcomes complement standards
• Strong legal baselines remain essential; AWIs show 

whether they deliver for animals.
• 2. Validation is only the beginning
• Policy use also requires feasibility, harmonisation, 

governance and clear consequences.
• 3. Measure to act
• AWI data should inform enforcement, incentives, 

evaluation and continuous improvement.

Bottom line:
The goal is not simply better welfare measurement, 

but better welfare through better policy.
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Thank you. 

Dr Helen Lambert
h.lambert@eurogroupforanimals.org



A systematic review 
of sensor technologies 
for automated welfare 
assessment of broilers

Forkman, B., Llonch, P., Ramon-Perez

77th EAAP Annual Meeting
Hamburg, Germany
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INTRODUCTION

• Animal welfare protocols often necessitates farm 
visits

• Welfare is multidimensional => many measures are 
needed

• These take time and are costly
• Automatic monitoring and use of sensors
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MATERIALS AND METHODS

Scientific literature

AW indicators

Web of Science, Scopus y PubMed
n = 65 papers

n = 51 indicators 
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MATERIALS AND METHODS

Scientific literature

AW indicators

Web of Science, Scopus y PubMed
n = 65 papers

n = 51 indicators 

Commercial search

PLF commercial

technologies & prototypes  

Expert survey

Confirm and complete

information

Google & experts

n= 67 technologies

n= 24 indicators

n = 39
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The technology solutions

53 technologies on farm 

5 technologies during transport

7 technologies at slaughter
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Multidimensional?

Health
33

Environment
12

Feed
20

Behaviour
2

Mental
2
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Validation

• Sensor name Indicator
• HF RFID reader DSLR1000 D Activity

• BroilerZoom Animoni Body weight

• SOMO SoundTalks Body weight

• HD-B-1001 Youanhong Tech Vocalisations

• FlirOne; Lepton FLIR Body temperature

• Meyn Foot Pad Inspection Footpad dermatitis

• eyeNamic Fancom BV Gait score

• Zoom H4n Zoom Distress vocalisations

• Somo sound talks Somo Sneezing

• Microvision EM130C Body posture
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Criticism and wishlist

• Validation provided - 72% of the experts

• External transparent validation – 85% of the 
experts

• Ecological validity - breed etc emphasised

• "Robustness"
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Conclusion

• There is an urgent need not only to develop 
new technologies but validate existing ones



10

THANK YOU FOR YOUR 
ATTENTION 

bjf@sund.ku.dk

https://www.awish-project.eu/

https://www.awish-project.eu/
https://www.awish-project.eu/
https://www.awish-project.eu/


Validation of an automated system for at-slaughter assessment 

of footpad dermatitis and hock burn in broiler chickens

N. van Staaveren, K. van Langeveld, J. Schulte-Landwehr, J. Mulder, 
P. Galliot, P. Créach, P. Sztandarski, J. Marchewka, B. Forkman,     

N. Van Noten, F. A. M. Tuyttens, M. F. Giersberg, M. Manet,             
T. B. Rodenburg

www.awish-project .eu 

awish@ilvo.v laanderen.be 
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Introduction
• Footpad dermatitis (FPD) and hock burn are common welfare 

problems in broilers approaching slaughter weight
• Poor litter quality (moisture, ammonia)
• Low activity levels, high stocking density

• On-farm assessment is challenging: requires catching and 
handling of birds

• EU broiler directive (2007): mortality and FPD scores as animal-
based measures

• Automated monitoring at slaughter has major advantages 
(accurate system required)
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Scores: four categories (% foot pad affected)



CHICKENCHECK FOOTPAD
www.awish-project .eu | awish@ilvo.v laanderen.be  

Measures the average percentage of lesions on the sole.

Camera system at the return line of the legs. The associated algorithm detects the lesions through color

differences, where the lesion area determines the severity.

Overview System



CHICKENCHECK HOCKBURN
www.awish-project .eu | awish@ilvo.v laanderen.be  

Measures the area (mm²) of hock burns

Camera system immediately after the plucking of the animals. The associated algorithm detects the burn

marks through color differences, where the burn mark area determines the severity.

Overview System
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Aim of the study

External validation of the ChickenCheck system in two 
different slaughterhouses (France and Poland)

Comparing the scores assigned by the system with scores 
assigned by three human experts (silver standard)

Human experts had experience with assessment of FPD and 
hock burn in broilers

Humans assessed the same pictures as the system
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Training data set 
of 50 images (100 
feet and hocks): 
agreement on 
scores

Validation data 
set of 500 
images (1,000 
feet and hocks): 
comparison 
humans and 
system

aWISH Validation study FPD + hock burn
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Scorer1: Score 2b
Scorer2: Score 2a
Scorer3: Score 1

Challenge: estimating % area affected

CLK: 26% -> Score 2a

20, 30 or 40%???
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Validation of 
welfare 
indicators

Humans: fair to moderate 
agreement (kappa 0.33-
0.47)

With system: moderate to 
substantial agreement
(kappa 0.60-0.70)

Hard for human to assess 
size or % affected area

A

B



1010

Adjusted 
method of 
validation:

Compare size of 
selected area

Drawn by human 
assessor vs. 
system

aWISH Validation study FPD + hock burn
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Comparison
size selected 
area

Human assessors and 
camera system 
indicated a similar size 
of lesions on the 
footpad (R2: 0.93) and 
hock burn (R2: 0.97)

Size of lesions is 
correctly annotated by 
the system

y = 0,7935x - 0,106
R² = 0,9722
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Correlations on-farm welfare scores (27 flocks, France) 
and FPD ChickenCheck scores

Better footpad 
scores:

- Better litter 
quality

- More positive 
social 
behaviour 
(tendency)

Manet et al (in prep)
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Correlations farm management and 
ChickenCheck (285 flocks, Poland)

Better footpad 
scores:

- Peat pellets 
over straw

Better hock burn 
scores:

- No daylight 
over daylight
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Conclusion

• Automatic assessment of FPD and hock burn is a valuable to
collect (some) welfare data at slaughter

• The ChickenCheck system could be validated with human 
assessors

• Humans and system selected similar size areas affected by 
FPD and hock burn

• Offers perspective for practical broiler welfare assessment, 
especially when combined with other welfare data



Thank you!
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https://doi.org/10.1016/j.psj.2026.106968

Thanks to participating 
farmers and slaughterhouses!

Dr. Nienke van Staaveren and 
Dr. Maëva Manet for driving the 
study

Link to full paper:



Biochemical and molecular reference approach for validation of vision 
systems that automatically record catching damage in broiler 
chickens at slaughter
PhD Patryk Sztandarski¹, Aneta Jaszczyk¹, Joanna Marchewka¹, Magdalena Solka1, Jagoba Rey-
Gotxi¹, Adrianna Szprynca¹, Jan Schulte-Landwehr2,  Jorinde Mulder3, Magdalena Kuras-
Smolnik3, Frank Tuyttens4,5, Bas Rodenburg6

¹Institute of Genetics and Animal Biotechnology, Polish Academy of Sciences, Jastrzebiec, 05-552 Magdalenka, Poland
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European Federation of Animal Science 
Conference
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CATCH DAMAGE PROBLEM

Figure based on NVWA figure 

(Sensortechnology at the 

slaughterhouse)

FARM UNLOADING LAIRAGE STUNNING PROCESSINGBLEEDINGCATCHING

ChickenCheck
source



ChickenCheck
source



IMPLICATIONS

➢ Welfare impairment
➢ Bruising & fractures
➢ Increased mortality
➢ Carcass downgrading
➢ Economic losses
➢ Farmer–processor disputes over injury responsibility
➢ Challenges in assigning responsibility within the production chain



The aim of this research is to investigate whether biochemical

and molecular markers can be used to estimate bruise age and

provide an objective method for evaluating catch damage in

broiler chickens.

Hypothesis: Bruise progression is associated with predictable 

changes in colour and biochemical / molecular composition that 

can be used to estimate bruise age.

AIM & HYPOTHESIS



METHODOLOGY



RESULTS

Figure 1. Distribution of bruise colour clusters. Bars represent the number of breast, wing,
and leg bruises assigned to each cluster identified by hierarchical clustering of CIE L*, a*, b*,
and ΔE* parameters.



RESULTS

Bruise stage L* (lightness) a* (redness) b* (yellowness) ΔE*

Fresh 32.5 ± 3.8ᶜ 21.8 ± 2.9ᵃ −2.1 ± 2.4ᶜ 63.4 ± 5.6ᵃ
Intermediate 38.7 ± 4.1ᵇ 14.2 ± 2.5ᵇ 4.6 ± 2.8ᵇ 56.8 ± 5.1ᵇ
Older 46.9 ± 4.5ᵃ 12.2 ± 3.6ᵇ 13.8 ± 3.1ᵃ 49.2 ± 4.7ᶜ
P-value <0.001 <0.001 <0.001 <0.001

Table 1. Spectrophotometric characteristics of bruises at different stages of progression (mean ± SD).

Different superscript letters (a–c) within a column indicate significant differences (P < 0.05; one-way ANOVA followed by Tukey's post hoc test).

Author’s own source



RESULTS

Bruise stage Hemoglobin (mg/g) Heme (µmol/g) Bilirubin (µmol/g)

Fresh 8.4 ± 1.6ᵃ 2.8 ± 0.7ᵇ 0.4 ± 0.2ᶜ
Intermediate 5.1 ± 1.2ᵇ 4.6 ± 0.9ᵃ 1.7 ± 0.5ᵇ
Older 2.3 ± 0.8ᶜ 3.2 ± 0.8ᵇ 4.9 ± 1.1ᵃ
P-value <0.001 0.003 <0.001

Table 2. Changes in biochemical markers during bruise progression.

➢ Hemoglobin decreased with bruise progression, whereas bilirubin increased
as hemoglobin degradation progressed.

➢ b* (yellowness) was strongly associated with bilirubin concentration, r = 0.72, 
p < 0.001

Different superscript letters (a–c) within a column indicate significant differences (P < 0.05; one-way ANOVA followed by Tukey's post hoc test).



CONCLUSIONS

➢ Spectrophotometric measurements showed consistent changes in bruise colour over time.

➢ Hemoglobin, heme, and bilirubin showed distinct patterns at different bruise stages.

➢ Combining spectrophotometric measurements with biochemical markers may improve 
bruise age estimation.

➢ These results support the development of objective methods for assessing catch damage in 
broilers.



LIMITATIONS & PRACTICAL IMPLICATIONS

➢ Validate the approach using larger datasets and narrower bruise-age intervals

➢ Molecular analyses are ongoing, focusing on: early inflammation (IL1β, IL6, TNF-α),
immune-cell recruitment (CXCL8, CCL2), and tissue remodelling (MMP9, TGFB1).

➢ Integrate spectrophotometric, biochemical and molecular markers into AI models 
for bruise-age estimation.

➢ Use laboratory biomarkers as a reference for validating automated vision systems.

➢ Transfer the approach to RGB camera systems for rapid, non-invasive bruise age
assessment.

➢ Integrate the technology into automated slaughterhouse vision systems to improve
catch damage detection, traceability and welfare monitoring.



This research was supported by the 
project Animal Welfare Indicators at the 
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Yann Guyot, Pauline Créach

Toward operational heat stress monitoring 
in poultry transport: a CFD-trained 

surrogate model



Heat stress during 
transport

• Economic losses: increased DOA 
(dead-on-arrival birds), weight loss, and 
reduced meat quality.

• Animal welfare: compromised health 
and comfort of the birds.

• Climate change: increasing heat 
intensifies the risks of heat stress.

Decision tool to assess transport feasibility and define 
safe density, departure time, and maximum duration.



3D CFD model -
Previous study

Computational Fluid Dynamics (CFD) study have 

successfully characterized thermal heterogeneity

Air velocity
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3D CFD model -
Main limitation

Several hours per scenario
One weather/density/weight 

combination at a time.
Not practical for the 

poultry sector

ET (°C)

A fast surrogate model is 
created to predict Effective 
Temperature distribution
and physiological response in 

milliseconds.



Surrogate model -
Building the training 
database

A design of experiments must cover the conditions 
actually encountered : 
• 100 configurations generated (Sobol sequences)
• 4 months calculation

Temperature

Humidity

Density

Body weight
X



Surrogate model -
Principle

ET (°C)
• From each CFD solution: 20 ET 

quantiles, q01 → q99.95

• One kriging model per quantile, 
independently trained

• The upper tail is sampled densely 
: 8 of the 20 quantiles above q95

• The spatial map is lost but the 
exposure distribution is kept

q50 kriging



Surrogate model -
Validation

• Leave-One-Out Cross-Validation 
on the 100 scenarios

• R² > 0.985 across all quantiles

• Prediction time reduced from 
hours to milliseconds

Exemple :
• T = 29°C
• RH = 50 %
• Density = 160 cm2/kg
• BW = 1.95 kg



Surrogate model -
Stress response Exemple :

• T = 29°C
• RH = 50 %
• Density = 160 cm2/kg
• BW = 1.95 kg

Exposure time

∆
T
b

R2=0.89



Webapp

29/06/2026
1. Get weather forcast 

for a location (+48h)

2. Set transportation 
duration and density

3. Estimate the amount 
of animal subjected 
to heat stress at 
arrival 

4. Plan optimal 
departure



Conclusion and 
Future work

• Quantile-based surrogacy preserves the 
exposure of the most vulnerable animals, 
which a mean-based index cannot, but spatial 
localisation within the vehicle is lost

• Predicted stress categories are physiologically 
plausible but not yet validated against field 
outcomes

• DOA is the natural validation target, but it 
aggregates loading, handling, transport and 
lairage, transport is only one contributor.

• Physics from CFD, speed from 
kriging: hours → milliseconds

• Whole distribution predicted, not just 
the mean, the exposed tail included

• Stress categories as a function of 
exposure time

• Operational: density and 
departure time can be arbitrated 
before loading
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Introduction
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Introduction

• Literature on Best Practices often based on scientific
knowledge

• Studies on farmers‘ views do exist (e.g. Phillips, 2024), but 
direct comparisons between scientific experts and farmers
are scarce

Aim of this study: Comparing
scientific experts‘ and farmers‘ 

perspectives on “Best Practices” 
regarding broiler welfare
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Material & Methods

Literature review to identify “Best Practices”

Databases:
PubMed
Web of Science

Keywords:
“Broiler” + AWI

AWI:
• “Footpad

Dermatitis”
• “Hock 

burns”
• “Catching 

damage”

Identified measures to improve animal welfare were then integrated
into two surveys
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Material & Methods
2 Online 
Surveys:

1. Survey with animal
welfare experts:

→ All aWISH project
partners and project‘s
expert panel

→ Animal welfare experts
from 21 countries

2. Survey with poultry
farmers:

→ Farmers from
Germany

→ Via company 
websites, 
organisations and 
appeal in German 
poultry magazine
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Results

Experts n=37; Farmers n=60

81,67%

8,33%
6,67%3,33%

Background Farmers

Self-employed farmer

Employed farmer

Agricultural Service Provider

Other

10,81%

64,87%

10,81%

13,51%

Background Experts

Consulting Research/Academia

Slaughterhouse Other

Participants‘ backgrounds
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Results
Participants‘ backgrounds

Years of experience of experts
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Results
Participants‘ backgrounds

Years of experience of farmers
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Results: Farmers vs. Experts

Footpad Dermatitis/Hock 
burns

Answer
Code

Best Practice

A1 Good ventilation in 
stables (e.g. ventilation 
rate)

A2 Height of waterline 
adjusted to animal size

A3 Age appropriate 
adjustment of water 
pressure

A4 Litter management (e.g. 
raking, windrowing, etc.)

A5 Regular 
replenishment/replacem
ent of litter

A6 Slow growing breeds

A7 Small cups or water 
nipples instead of bell 
drinkers

= p <0.05* *Mixed linear regression model (fixed effects: Best 
Practice, Group (farmer or expert), random effect: 
Participant-ID)
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Results: Farmers vs. Experts
Answer

Code
Best Practice

A8 Preheating stable/floor 
prior to arrival of animals

A9 Lowering stocking 
density on farm below 
EU legislation

A10 Litter other than straw 
(e.g. pine shavings)

A11 Avoiding high salt 
content in feed

A12 Feed additives (e.g. 
biotin, zinc, vitamin D3)

A13 Feed additives to 
stabilise gut microbiota

A14 Litter amendments (e.g. 
acidifiers)

A15 Black soldier fly larvae in 
feed

= p <0.05* *Mixed linear regression model (fixed effects: Best 
Practice, Group (farmer or expert), random effect: 
Participant-ID)

Footpad Dermatitis/Hock 
burns
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Top 3 Best Practices FPD/HB 

1. Good
ventilation

(94.0%)

2. Adjusting
height of 
waterline

(86.5%)

3. Preheating
stable/floor

(76.0%)

1. Good
ventilation

(91.0%)

2. Adjusting
height of 
waterline
(80.0%)

3. Adjusting
water

pressure
(80.0%)

Farmers Experts

Adjusting water pressure: rank 7/15 
(67.0%)

Preheating stable/floor: rank 7/15 
(70.0%)  
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Results: Farmers vs. Experts

Catching damage/injuries Answer
Code

Best Practice

A1 Careful handling

A2 Good condition of crates

A3 Training provided to 
handling personnel

A4 Avoiding animals hitting 
the edge of the crate

A5 Handler experience

A6 Not picking broilers up by 
their wings or legs

A7 Low light intensity

A8 Method of catching 
(manual vs. mechanical)

A9 Carrying broilers upright

A10 Catching duration as 
short as possible

= p <0.05* *Mixed linear regression model (fixed effects: Best 
Practice, Group (farmer or expert), random effect: 
Participant-ID)
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1. Careful
handling
(99.0%)

2. Good
condition of 

crates (97.0%)

3. Training 
handling
personnel

(92.0%)

Top 3 Best Practices Catching injuries 

1. Low light 
intensity
(100.0%)

2. Handler 
experience

(91.0%)

3. Good
condition of 

crates (88.0%)

Careful handling: rank 4/10 (83.0%)
Training handling personnel: rank 

6/10 (76.5%)

Low light intensity: rank 6/10 (80.0%)
Handler experience: rank 4/10 

(90.0%)  

ExpertsFarmers
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• Agreement between 
scientific experts and 
farmers on most 
Best Practices

• Similar top ranking practices

• Significant differences → 
challenges in practical 
implementation

Dialogue between research 
and farmers necessary to find 
Best Practices that are 
effective while being feasible 
on farm

Conclusion



Thank you for 
your attention!
Questions?

maite.marie.jachens@tiho-hannover.de

15

Acknowledgments: 
Statistical Consulting and 
Analysis, 
Center for Higher Education, 
TU Dortmund University.

Special thanks to all 
experts and farmers 
who participated in 
the surveys! 

This project has received funding from the European Union’s Horizon Europe Research and Innovation 
Program under Grant Agreement No. 101060818.

©Jachens



16

Best Practice Guides

www.youtube.com/@HEurope_aWISHwww.awish-project.eu/best-practice-guides
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