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Innovations for improving welfare in low input 
and organic pig and poultry farms
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PPILOW

Why is it important to consider welfare
in low-input outdoor and organic farming systems?

- High quality of the rearing practices and of the products

- Diversity of practices throughout Europe

- Still a need to improve animal welfare and limit mortality, in relation to the outdoor 
access challenging the animals, ethical issues, the wish of practitioners and societal 
expectations

Identify, test and evaluate animal welfare-improving practices by taking into account 
environmental, economic and social impacts including human well-being
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PPILOW partners and collaborators

Coordination:

22 PPILOW Partners in 9 countries

9 National Practitioner
Groups (NPG): 4 dedicated to pigs
and 5 to poultry

www.ppilow.eu

2019-2024

http://www.ppilow.eu/


5

PPILOW Involvement of National Practitioner Groups

Avoiding piglet castration, beak trimming, the elimination of layer male chicks

Favouring positive behaviours, improving health and robustness
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One Welfare – a platform for improving human 

and animal welfare

Veterinary Record, Volume: 179, Issue: 16, Pages: 

412-413, First published: 22 October 2016, DOI: 

(10.1136/vr.i5470)



This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 816172

Stakeholder survey: the main barriers to improving 
animal welfare in organic pig and poultry production

Measures are expensive to implement

Difficulty of implementing in practice
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WP1

PPILOW OrganisationPPILOW outputs
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PPILOW Participative approach in WP2 led by AIAB (Italy)

Practitioners involved:
- Farmers
- Breeding companies
- Nutrition firms
- Equipment firms
- Slaughter houses & Processors
- Retailers
- Production organisations
- Veterinarians…
Different organisation scales depending on the country and 
production types

Other members of the society involved:
- Organic production syndicates, associations or federations
- Consumer associations
- Citizen associations, especially dedicated to animal welfare
- Policy makers

©USAMV Cluj

©INRAE

©Thuenen

AIAB, BioForum, UU, UNIPG,
ACTA (ITAB, ITAVI, IFIP), CRAW, AU,
INRAE, JUNIA, USAMV, Thuenen
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WP8

PPILOW OrganisationPPILOW WP2

• Participation to the design of shared tools : 
Welfare self-assessement tools and One 
Welfare Multicriteria analysis tool (using 
deck card method

Implementation of selected practices and 
change

- use of dual-purpose poultry breeds (FR, DK, DE)

- on-farm hatching (FR)

- new farrowing huts for sows reared outdoor (FR,
IT, BE)

- use of plant extracts for avoiding pathologies in 
pigs (RO)

- use of the PIGLOW app for welfare self
assessment in pig organic farms (FR, BE)

- …

• Identification of levers for welfare
improvement

• Participation to field studies

• Set-up of PPILOW practitioner groups

Tools to facilitate interactions 
between partners and 

National Practitioner Groups

Dissemination to stakeholders

Change management
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PPILOW OrganisationPPILOW first outputs

WP1

3.2- Longitudinal study on 
the use of PIGLOW and 

EBENE apps for welfare self- 
assessment

PPILOW WP3
Led by ILVO

ILVO, ACTA(ITAVI, IFIP), UU, INRAE, 
AU, Thuenen, UNIPG, CRAW,

BioForum, JUNIA

WP3

3.1 - Two applications for on 
farm welfare self-assessment

PIGLOW and EBENE®

3.3- Tables for collecting 
experimental and farm data 

and grid for multicriteria One 
Welfare evaluations

Hierarchy of indicators with 
practitioners of WP2



WP4: limit damages to pig and poultry physical integrity

• Feather pecking: linked to fearfulness and lack of foraging 
opportunities

→ Use of green light during incubation or insect larvae as
enrichment to reduce feather pecking in non beak-trimmed hens

→ Optimizing the design of the outdoor area to minimize feather
pecking and canibalism in laying hens: larvae placed in outdoor 
pen to stimulate foraging behaviour

→ Influenza confinement measures to limit feather pecking: installing a 
veranda, important to have enough stimulation inside, dual purpose 
flocks

✓ Light during incubation and insect feeding at early age resulted in 
chicks that were less fearful of objects and humans at a later age. 

✓ No major differences in feather pecking and feather damage were 
found

✓ Very small test groups can influence results: need to test in 
commercial flocks

PPILOW WP4 by UU



WP4: limit damages to pig and poultry physical integrity

• Strategies to prevent undesired behaviour in entire male pigs 
and to avoid boar-taint in the end product

→ Duroc vs. Piétrain in organic circumstances

→ Health and welfare: few problems but slightly more scratches 
in Duroc

→ Duroc had lower carcass lean meat content 
with higher intramuscular fat content

→ The D pigs had a higher concentration of 
backfat androstenone (P < 0.01), but not of skatole

✓ Duroc crossbreed appears to be favorable to welfare
and quality of the meat, provided that the risk 
of undesirable odours is limited through 

management practices.

PPILOW WP4 by INRAe
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WP3 WP4
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WP8

WP9-10

PPILOW Organisation

SET-UP OF ON-FARM TRIALS

Led by 
ACTA 
(ITAB)

ITAB, 
SYSAAF 
INRAE 

AU
Thuenen 

CNRS
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PPILOW Alternatives for eliminating layer male chicks

Genotype B: 
rustic breed (low 
selection)

Genotype C : 
Layer type

Laws for stopping the elimination of layer male chicks
in Germany in 2022 and France, Belgium in 2023

• Objective : Evaluate the characteristics of the most promising dual-purpose breeds with regard to using 
information obtained on performance, nutrition, behaviour, and some welfare measures

Genotype A:
Broiler type

→ Lower protein need and higher foraging

→ Health and welfare: Genotype C very good results

→ Very active birds (less resting, more foraging)

→ Genotype A good quality eggs, could serve for egg 

production (study AU 2021)

→ Some farmers from NPG are implementing the 

innovation
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PPILOW Alternatives for eliminating layer male chicks Laws for stopping the elimination of layer male chicks
in Germany in 2022 and France, Belgium in 2023

• Objective : Evaluate the characteristics of the most promising dual-purpose breeds with regard to using 
information obtained on performance, nutrition, behaviour, and some welfare measures

→ NPG selected genotype C 

to be tested on farm (FR and DE)

→ Similar FCR & carcass weights in

→ both countries
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PPILOW Alternatives for eliminating layer male chicks

• conomic model - Data Analysis and Practice change analysis

→ Genotype C has higher production costs due to higher feed 
costs (40 % higher FCR and 60 % lower daily weight gain): 
rearing is unprofitable

→ Perspectives:
✓ Productivity of the females should be considered for a 

complete economic analysis of dual-purpose genotype: the 
costs can be "cross-subsidised" via a price premium for eggs

✓ Could males from dual-purpose genotypes valorize side 
products of the food industry to decrease feeding cost?
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PPILOW Alternatives for eliminating layer male chicks Laws for stopping the elimination of layer male chicks
in Germany in 2022 and France, Belgium in 2023

• Objective 1: Identify early markers of male and female embryos in egg contents and extra-embryonic 
membranes (in ovo sexing)

• Objective 2: To develop a new radio-frequency based method for on-ovo sexing

→ Controversy depending on the 
parameter that is used

→ Absence of consciousness until day 15 
of incubation

→ Grey zone between 8 and 13 days
→ Radio-frequency non-invasive and low-

cost
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PPILOW Improve robustness, health and exploration behaviours

• Objective 1: Strategies for improving outdoor exploration by enrichment 
and identification and selection of valuable genotypes of slow-growing 
broilers with expected relevant traits suitable for outdoor systems

→ behaviour affects product quality: foraging, immunity and thermoregulation

→ Strain-dependent n-3 fatty acid and antioxidant intakes, and nutrient storage 
efficiency

→ oxidative stress is important for the quality of the meat 

- animal can have explorative behaviour but not better meat.

- oxidative energy is determined by feed (antioxidants), stress,...

✓ trade-off between meat performance and range-use but better health, lower 
oxidation

• Objective 2: Incubation conditions and early life 
management for improving resilience in slow-growing 
chickens 

→ Cyclic embryonic thermal manipulation does not deteriorate 
hatchability but slightly affects chick quality at hatch in slow-
growing chickens

→ Effect on thermoregulation, behaviour and resilience under 
investigation
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PPILOW Improve robustness, health and exploration behaviours

• Objective 3: Improving the robustness of laying hens and piglets against parasitic and bacterial infections by 
innovative feeding strategies and optimal use of outdoor area rich in vegetation

→ Application in farms of NPG based on the in vitro tests carried out to evaluate 
the anti-parasitic, antibacterial and immune modulating effects of traditionally 
most used and readily available plants

→ The selected plants were powdered and added to the regular feeds of pigs 
adjusted to the age category and in a dosage depending on the plant species

In Vitro

✓ A. sativum, A. absinthium, C. pepo and S. hortensis extracts showed the 
strongest anthelmintic activity.

✓ Naturally reducing the load of potentially pathogenic, antibiotic resistant 
bacteria, as an alternative to classical antibiotic therapy.

✓ Alcoholic extracts can be used as disinfectant in livestock shelters

In vivo

✓ No side effects on appetite or health

✓ The powdered plants diminished the antimicrobial resistant bacterial load 
and improved the immune profile
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PPILOW Improve robustness, health and exploration behaviours

• Objective 4: Improve sow welfare and piglet survival through selective breeding and 
innovation within farrowing house design for outdoor rearing

→ Genetic lines for sow welfare and piglet survival

→ Crushing can probably be reduced by:

→ Breeding for more robust piglets, e.g. by using less productive 
breeds (Danbred vs Topigs Norsvin)

→ New farrowing hut design for sow welfare and piglet survival on 
the free range

→ Inputs from stakeholders : 2 farms in Italy, 2 farms in France, 1 in 
Belgium

✓ Heated creep area for piglets

✓ Support for sow to lay down with more care

✓ Welfare benefits of outdoor rearing: more nest building, outdoor 
foraging and general activity
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W

PILOW Organisati
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onTask 6.4 
Improve sow welfare and 
piglet survival through 
selective breeding and

innovation within 
farrowing house design for 

outdoor rearing
INRAE, AU, Vanggaard

- Genetic lines for sow 
welfare and piglet 
survival

- New farrowing hut 
design for sow welfare 
and piglet survival on 
the free range

- Management of the population
- Sow maternal behaviour
- Sow stress at farrowing
- Human animal relationships
- Piglet social interactions

- On-farm trial in DK: pens with heated creep area tested
- Inputs from stakeholders : 2 farms in Italy and 2 farms in France with WP2

Improve sow welfare and
piglet survival through 

selective breeding
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PPILOW PARTNERS

Thanks for your attention!

The PPILOW consortium: Collin A, Bonnefous C, Rocchi L, Meloni G, Re M, van Vooren L, Niemi J, Väre M, Lähtinen K, Tuyttens F, Graat E, Van den Hole C,  
Rodenburg TB, Kliphuis S, Giersberg MF, Tavares O, Desaint B, Lombard S, Steenfeldt S, Pedersen LJ, Engberg R, Almadani MI, Carelli R, Sciarretta M, Guilloteau LA, 
Réhault-Godbert S, Caillaud L, Bernardet N, Gautron J, Le Bihan-Duval E, Mignon-Grasteau S, Berri C, Guettier E, Baéza E, Chartrin P, Bordeau T, Raynaud E, 
Couroussé N, Cailleau-Audouin E, Crochet S, Collet J, Tourneur L, Guichaoua A, Van den Brand H, Molenaar R, Castellini C, Mattioli S, Reverchon M, Sourdioux M, 
Akakpo R, Rangel Pedersen N, Schepens R, Almind M, Grenier K, Dubuc D, Le Lann M-V, Ponzio R, Mainardi M, Accotto C, Coletta M, Guesdon V, Leruste H, Billiard B, 
Ferreira VHB, Hill N, Baldinger L, Pluschke H, Delanoue E, Warin L, Pertusa M, Stomp M, Travel A, Hercule J. Cadudal F, Quentin M, Germain K, Ravon L, Calandreau L, 
Leterrier C, Labas V, Teixeira-Gomes A.P, Uzbekova S, Maugrion E, Prunier A, Merlot E, Tallet C, Van Milgen J, Clouard C, Lebret B, Montagne L, Faure J, Zuliani A, 
Venezia P, Canario L, Ferchaud S, Cozma V, Spinu M, Bǎieş M.H, Courboulay V, Roguet C, Gaudré D, Chevillon P, Alibert L, Decruyenaere V, Wavreille J, Vanggaard P,
Vanggaard JB, Micheloni C, Thobe P

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 816172

www.ppilow.eu

http://www.ppilow.eu/
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