
Welcome to this webinar!



Browser: choose to attend the webinar with Chrome or Firefox or 
Opera.

Sound problem: in case your internet speed is not enough to receive 
the sound, you may attend the webinar by phone. The phone number 
and the code for the meeting are available in the chat. You will also 
find them in the email you have received with the link to connect.

Display: display your browser in full screen. Click at the top right of your 
browser on « full screen »

See the whole slide: under the AV Pod, icon on the right (2 squares + 
arrow) -> Move the AV Pod « Dock / Undock »

Chat: if you have any question during the presentation, you may write 
your message in the chat box (bottom right). The chat is moderated 
and questions will be asked to the speakers at the end of their speech. 
In case there are a lot of questions, there will be a selection. 

How to use ClickMeeting



1st session: Characterization and integrated 

assessment of organic mixed livestock farms in Europe

• MIX-ENABLE farm data: From farm surveys to the project 

database, by Guillaume Martin (INRAE)

• Identifying characteristics to estimate the productivity of multi-

species organic farming systems in Europe, by Gun Bernes (SLU)

• High farmer satisfaction in multi-species livestock farming 

systems, by Bernadette Oehen (Fibl)

• Linking performances, structures and farming practices in multi-

species livestock farms, by Guillaume Martin (INRAE)

Programme of the webinar



2nd session: Farm-level experiments in organic mixed 

livestock systems

• Mixed grazing of steers and lambs in presence of an 

adaptable nematode, by Steffen Werne (Fibl)

• Potential benefits of mixing young cattle and broilers, by 

Severin Hubner (Thuenen Institute)

• Effects of mixing crossbred beef cattle and sheep in 

mountainous grassland-based systems, by Sophie Prache 

(INRAE)

Programme of the webinar



3rd session: Modelling and co-design of more 

integrated organic mixed livestock farms

• Reducing vulnerability of organic mixed beef-sheep farms : 

Simulations with the Orfee bioeconomic farm model, by Claire 

Mosnier (INRAE)

4th session: Compilation and dissemination of results

• User-oriented outputs of the project, by Fabienne Launay and 

Brendan Godoc (IDELE), and Guillaume Martin (INRAE)

Programme of the webinar



Consortium

7 countries

10 partners

ab. 30 

colleagues



Diversified

farming systems

“We refer to a farming 

system as “diversified” when 

it intentionally includes 

functional biodiversity at 

multiple spatial and/or 

temporal scales” (Kremen

et al., 2012)



Diversified

farming systems

“We refer to a farming 

system as “diversified” when 

it intentionally includes 

functional biodiversity at 

multiple spatial and/or 

temporal scales” (Kremen

et al., 2012)

A sustainable

option?



Multi-species livestock farms

Farms including two or more livestock 

species kept simultaneously and 

integrated with crops, pastures and/or 

agroforestry. 



Knowledge gaps

• Multi-species livestock

farming = Candidate 

approach to achieve

sustainability (Martin et 

al., 2020)

• Little knowledge of the diversity, 

management and actual

performances of multi-species

livestock farms



Key questions

How sustainable and robust are organic

multi-species livestock farms?

What are the conditions for the 

sustainability and robustness of organic

multi-species livestock farms?



A combination of approaches

Desktop data 
analysis

Farm surveysSystem trials

Farm modellingCo-design



Selection of farm survey

results



MIX-ENABLE farm data



Design of a survey guide



Farm sampling

21 different livestock
species combinations
+ Crop
+ Agritourism
+ Energy production

Beef
cattle

Dairy
cattle

Meat
sheep

Poultry Pigs Goats Dairy
sheep

Horses



A diversity of farms



Diversified farms beyond

livestock production



Data 

verifications

• Raw data 

(1574 variables)

• 107 indicators

• Example with

livestock

productivity

• = 1 farm



Data paper

• DOI: 10.3389/fsufs.2021.685778



Dataset

Open data

+ scripts

DOI:10.1545

4/AKEO5G



Modelling productivity of multi-species organic 
farming systems in Europe

Identifying characteristics to estimate the 
productivity of multi-species organic 

farming systems in Europe

Leonardo Monteiro, David Parsons, Gun Bernes 
and many more



Objectives

1. Study the relationship between farm characteristics and 
productivity on the visited farms

2. Identify which variables that are best in predicting productivity



Productivity indicators

Animal Productivity (AP):
kg animal protein sold / total livestock units

Land productivity (LP):
kg total protein sold / hectare agricultural area

Worker productivity (WP):
kg total protein sold / number of working hours



Productivity Results

Most farms dominated by 
ruminant products

Farm area vs livestock units 

Stocking density ~ 1.2 LU/ha



Productivity Results, average (min – max)

• Large variation!

• Farms with ruminants + monogastrics tend to 
have higher animal and land productivity

Productivity indicator Ruminants only Ruminants + 
monogastrics

Statistic
signific.

Animal productivity 98  (19-574) 149  (25-718) Yes

Land productivity 83  (5-480) 178  (12-572) Yes

Worker productivity 3100  (300-21900) 4973  (572-51000) No



Productivity Results

• Farms with large share of 
grassland tend to have 
lower animal productivity



Modelling productivity with multivariate analysis

17 farm variables were chosen and models were built with 2-10 variables.
The best variables in a model for estimating productivity were:

Animal productivity: 
• Amount of livestock units
• Percentage of grassland
• Amount of cereals sold
• Percentage meat of sold products 

Land productivity: 
• Amount of livestock units
• Amount of grassland
• Percentage meat of sold products 

Worker productivity:
• Annual working time
• Amount of cereals sold



Thanks for listening

Tack

Merci beaucoup

Grazie

Vielen dank



Farmer satisfaction in OMLF
Bernadette Oehen & Lisa Schanz



Why?

• Measuring human well-being as part of 

sustainability

• Farmers at higher risk of mental health issues, 

mortality and suicide

• Some farming systems environmentally and 

socially more sustainable than others



Aim

Qualitative and quantitative approach 

to analyse farmer satisfaction (with 

income), work peaks per year, mental 

complexity and physical severity



Qualitative Analyses

• Analysis of farmer reported self-assessed data



Qualitative Analyses

0%

10%

20%

30%

40%

50%

60%

Too low satisfaction = 1 Low satisfaction = 2 Often satisfied = 3 Highly satisfied = 4

farmer reported self-assessed data



Reason for satisfaction
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Qualitative Analyses

Reasons for satisfaction

– Varity / diversity of tasks, learning, no 

routine

– Network, contact with people, 

recognition, appreciation

– Having no boss / Autonomie

– Producing food for people, working with 

nature, taking care for animals

– “Fun at work”



Qualitative Analyses

Reasons for lower satisfaction

– Economic challenges

– Environmental challenges 

– Limited contact to people or too much 

interaction with people

– No recognition, no appreciation



Quantiative Analyses
Satisfaction with income

• satisfaction with free time

• versatility of workers

• physical severity

• environmental area
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Quantiative Analyses
Satisfaction with income

• satisfaction with free time

• versatility of workers

• physical severity

• environmental area

Percentage workpeaks over a 
year

• workload

• total number LU

• physical severity

Mental complexity of work Physical severity of work

• Number of training days per 

year

• total number LU

• Satisfaction with income

• percentage workpeaks over 

a year

• percentage of unpaid 
workers AWU

• workload

• percentage monogastrics



Take home messages

• OMLF possibly higher satisfaction than 

some other farming systems – or 

people with high satisfaction are able 

to manage OMLF.

• High satisfaction with work despite high 

workload, high percentage of 

workpeaks and physically severe work

• None-representative sample



Integrated analysis



Objectives

• Identifying main farm types 

and related management 

(livestock management, 

sales, etc.)

• Identifying the link between livestock 

species combinations and farm 

production efficiency



Data

• 96 farms

• 5 types of variables
– Farm structure (area, enterprises, livestock number…)

– Management practices (crop-pasture rotation, self-
sufficiency for feed…)

– Sales practices (on-farm processing, type of sale 
channel…)

– Level and efficiency of livestock production 
(€, kg, protein)

– Farmer (roots in farming, satisfaction, years since conversion 
to organic…)



Group 1 2 3 4

Dairy cattle
(+pigs/beef

cattle)

Beef cattle
(+poultry/dairy

cattle)

Dairy sheep
(+ cattle/goats)

Beef cattle
+ Meat sheep

Nb LU 64 101 112 44

AWU 4.4 2.2 6.1 1.3

AWU employees 36% 18% 46% 14%

On-farm processing (%€)
Short sale channels (%€)

82%
64%

39%
44%

71%
82%

0%
53%

Autonomy for feed (%UF) 81% 84% 46% 98%

Four types of farms
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Group 1 2 3 4

Dairy cattle
(+pigs/beef

cattle)

Beef cattle
(+poultry/dairy

cattle)

Dairy sheep
(+ cattle/goats)

Beef cattle
+ Meat sheep

Nb LU 64 101 112 44

AWU 4.4 2.2 6.1 1.3

AWU employees 36% 18% 46% 14%

On-farm processing (%€)
Short sale channels (%€)

82%
64%

39%
44%

71%
82%

0%
53%

Autonomy for feed (%UF) 81% 84% 46% 98%

Dairy : premium prices (on-farm processing + direct sellingmilk price x 10 vs. 
conventional price) but high workload
Combination of cattle and sheep (meat): technical performance (autonomy) due too
limited price premiums (meat price long channel x 1.1-1.15 vs. conventional price; 
short channel x 1.5-2 vs. conventional price)

Four types of farms
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Efficiency = max. production with min. 
inputs  Kg output / kg feed

concentrates (on a protein basis)

Ruminants, monogastrics, dairy, meat: 

different physiologies and production 

potentials
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Efficiency assessment

Efficiency = max. production with min. 
inputs  Kg output / kg feed

concentrates (on a protein basis)

Ruminants, monogastrics, dairy, meat: 

different physiologies and production 

potentials

Data standardized per type of 
enterprise (outputs + concentrates)

Weighted sum of 
enterprises (acc. to %LU)

Farm efficiency

Group 1
Dairy cattle

(+pigs/beef cattle)

Group 2
Beef cattle

(+poultry/dairy
cattle)

Group 3
Dairy sheep

(+ cattle/goats)

Group4
Beef cattle

+ Meat sheep

Eff: Output / Conc. + 0.14 - 0.04 - 0.49 + 0.62



Min. 10% of monogastrics to improve

efficiency of other productions
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Fertility transfer: feed inputs for 
monogastr.  fertilization of crop and 

pastures autonomy to feed
ruminants

Large optimized
enterprises

efficiency

Hyp:
Small monog. enterprises
 Short channels

 Technical efficiency
matters less

Min. 10% of monogastrics to improve

efficiency of other productions
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Fertility transfer: feed inputs for 
monogastr.  fertilization of crop and 

pastures autonomy to feed
ruminants

Large optimized
enterprises

efficiency

Hyp:
Small monog. enterprises
 Short channels

 Technical efficiency
matters less

Min. 10% of monogastrics to improve

efficiency of other productions

3 interacting factors: 

monogastric enterprise size x fertility transfer x sales channels

% Monogastrics (LU/Total LU) % Monogastrics (LU/Total LU) % Monogastrics (LU/Total LU)
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Trade-off: technical efficiency

vs. price premiums
Price premium +

Price premium -

Tech. Effic. 

-
Tech. Effic.

+

Soil-climate conditions

Share of monogastrics







 Dairy + Meat
On-farm processing
+ Direct selling

Economies of scope

Meat
Long channels / 

Direct selling



Mixed grazing of steers and lambs in presence of an adaptable nematode

Steffen Werne



Background

• Sheep usually benefit from mixed grazing 

with cattle (performance    )   

• Usually without effects on cattle

• But: intensive sheep treatment (worms)

– May limit cross-transmission
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Weight gain



Parasite eggs



Pepsinogen

• PCR: Cross 

transmission of

H. contortus 

from sheep

(and deer) to

cattle



Conclusions

• Cattle did not benefit but also not 

suffer from sequential grazing with

lambs

• Dry summer maybe prevented further

cross-transmission of worms from sheep

to cattle



Thank you



Mixing young cattle

and broilers



Goal of the experiment

Comparison of two treatments:

1) Simultanuous grazing of

broilers and cattle on the

same pasture

2) System with broilers

following cattle on pasture



Material and Methods
Set-Up

- 2 paddocks, each with 6 sections (0.3 ha)

- Weekly rotation

- Two rounds/ year:
- June - July

- Sept - Oct.

- Paddocks switched in the 2nd round

scheme of one paddock



Material and Methods
Animals

2 groups of 54-61 broilers (ISA JA 757) 

age:  4 weeks

2 groups of 10 heifers (German Holstein)

1 heifer 300 m-2

Age: 8-13 months



Material and Methods
Site



Results
Broiler losses
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Results
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Insects



Parasitic Eggs



Summary

• Losses of broilers due to predators
– Fewer losses in the mix-group throughout the trials

• Percentage of broilers outside
– On average 6% more broilers outside if with cattle

• Fecal egg count
– No differences measured



Thank you
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Effects of mixing beef cattle and sheep in 
mountainous grassland-based farming systems

Prache S. 1, Vazeille K. 2, Chaya W.1, Jury C. 1, Troquier C.1, Sepchat B., Benoit M.1, 
Veysset P.1

1 INRAE, UMR Herbivores, 63122 St Genès-Champanelle

2 INRAE, Herbipôle, 63820 Laqueuille

sophie.prache@inrae.fr

An experiment at the system level
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21 September / Mix-Enable / Prache et al.

Livestock farming project

Objectives
Produce grass-fed meat self-sufficiently from permanent pastures in sustainable farming systems
Grassland-based systems maximizing the use of pastures and a minimizing external inputs

Questions
Associating beef cattle and sheep  agro-ecological advantages?
Cross-breeding  early maturing for favouring grass-finishing?

Experiment at the system level (Herbipôle experimental unit, Laqueuille, Massif Central)

Mountain area, 1100 to 1400m asl., 100% permanent grasslands

3 organic farming systems: 
-an experimental mixed system associating sheep and beef cattle
-2 specialized systems: sheep and beef cattle

Same area (40 ha), LSU (30) and average annual stocking rate (0.75 LU/ha) per system
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21 September / Mix-Enable / Prache et al.

3 organic livestock farming systems – 3 farmlets-30 LU-40 ha grasslands

Specialized sheep 

• 164 Limousine ewes + 4 Suffolk rams 
+ 2 Limousine rams - 20% replacement 
(33 ewe lambs per year)

• 1 lambing period per year in spring

• Lamb finished on aftermaths after 
weaning

• Indoor finition for non slaughtered 
lambs when ewes get mated (October)

Specialized beef cattle

• 22 Salers cows + 1 Angus bull Angus -
10% replacement (2 Salers heifers 
purchased per year)

• calving period: 15 January  15 
March, weaning in October

• All young animals (males and 
females) finished indoors with 
conserved forages 

• Young animals sold at 12 to 16 
months old (200-280 kg carcass)

• Concentrate supplementation of the dams if necessary at key periods (mating, gestation) to reach a pre-defined body condition score
• Castration of young males 
• Anthelmintic treatments if mean faecal egg counts > a pre-defined level
• Decision for slaughtering: satisfactory carcass degree of fatness

Mixed sheep-beef cattle 

• LU: 60% beef cattle and 40% sheep

• 66 ewes Limousines + 2 Suffolk rams 
Suffolk + 1 Limousine ram 

• 13 Salers cows + 1 Angus bull

• Same strategic rules used in specialized 
systems, except pasture management

• Co-grazing until weaning of the 
lambs

• Mono-specific grazing of aftermaths 
for weaned lambs

• Sequential grazing on previous 
grazed pastures based on animal 
requirements
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21 September / Mix-Enable / Prache et al.

The association of beef cattle and sheep led to 
higher performances for sheep, not for beef cattle

Beef cattle: young animals were successfully finished with conserved grass, but no 
effect of the association on beef cattle technical, economic and environmental
performances 

Focus on sheep entreprise
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21 September / Mix-Enable / Prache et al.

A higher proportion of lambs finished at pasture in the mixed system

The association of beef cattle and sheep favoured lamb pasture-finishing

0.9%

15,2%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Mixed Specialized

Pasture Non pasture

*

Up to 26% in 2020 (severe drought conditions)
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21 September / Mix-Enable / Prache et al.

Higher lamb performances in the mixed system

Mixed Specialized

Lamb growth rate from birth to slaughter
(g/day)

211 179

Age to slaughter (days) 166 188

Carcass weight (kg) 15,4 14,9

*

*

*

A lower level of parasitism direct and indirect (via maternal milk production level) effects

A higher nutritive value of the pastures
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21 September / Mix-Enable / Prache et al.

Higher ewe performances in the mixed system

Mixed Specialized

Fertility 95,9% 96,2%

Prolificacy 1,86 1,74

Productivity 1,55 1,42

Slightly higher body condition score and liveweight

*

*
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21 September / Mix-Enable / Prache et al.

A lower level of external inputs in the mixed system

Mixed Specialized

Concentrate (kg/ewe/year) 56,2 69,5

Number of anthelmintic treatments (nb/ewe/year) 2,5 3,1

A lower concentrate consumption level in the Mixed system:

2 groups of animals/periods of interest:
-lambs : a higher proportion of lambs finished at pasture
-ewes at mating period: a lower competition between ewes and lambs for pasture availability

A lower number of anthelmintic treatments in the Mixed system:
a dilution of parasites or a perturbation of parasites’ cycles

*
*
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Economic Results – Production Costs €/Kg Live-Weight
Average annual results over 3 years: 1 May 2017  30 April 2020 (missing one year)

0,98 0,71

1,11
1,22

2,44 2,54

0,00

0,50

1,00
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2,00
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3,00

3,50

4,00

4,50

5,00

Specialised Mixed

Bovine production costs
€/kg live-weight

Fixed costs

Other operational costs

Purchased feed (concentrate + forage)

4.474.53

1,11 0,84

0,67
0,61

2,53

2,20
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2,00

2,50

3,00
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5,00

Specialised Mixed

Ovine production costs
€/kg live-weight

Fixed costs

Other operational costs

Purchased feed (concentrate + forage)

3.61

4.31
-16%

A lower use of external
inputs (-19% concentrate)

combined with

a higher animal 
productivity : +15% (higher
number of lambs produced
per ewe and higher lamb

carcass weight) 
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Greenhouse Gases Emissions (GHG)
Average annual results over 3 years: 1 May 2017  30 April 2020 (missing one year)

9,65 9,97

4,19 4,26

3,02 2,73

0,63 0,720,21 0,22
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15.00

17.16 -13% A higher animal 
productivity (lamb carcass

produced/ewe/year), 

A lower lamb age at 
slaughter

and

a lower use of external
inputs 
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Conclusions
The association of beef cattle and sheep favoured pasture-finishing of lambs

A lower use of external inputs in sheep

↘ concentrate consumption by lambs and by ewes at mating period; ↘ number of anthelmintic treatments

A lower level of GHG emissions (kg eqCO2/kgLW) in the mixed system for sheep

↗ animal productivity (kg meat produced/ewe) and ↘ use of external inputs

Crossing with an early maturing breed favoured the finishing of young animals without concentrate feed

These productive grassland-based systems are exposed to climatic and sanitary hazards

need to produce sufficient quantity of high-quality forages

need to carefully monitor the level of parasite infestation in animals

Meat quality: work in progress
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Reducing the vulnerability of mixed cattle-
sheep farms
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With the financial contribution of 

https://www.service-public.fr/


Mosnier et al., MixEnable webinar

28/09/2021

Context

• Farmers are exposed to multiple sources of risks

• Mixed farming systems are gaining interest both or the application of 
agro-ecological principles and as a risk management strategy



Mosnier et al., MixEnable webinar

28/09/2021

Context

• Farmers are exposed to multiple sources of risks

• Mixed farming systems are gaining interest both or the application of 
agro-ecological principles and as a risk management strategy

= planned decisions made to deal 
with the hazards identified

to reduce vulnerability = significant risk of 
falling below a critical level (Hoddinott and 

Quisumbing, 2010) 
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Objectives

• How organic cattle-sheep farmers of the French Massif Central feel 
exposed to risks and how they manage them

• What are the effects of different strategies to reduce their vulnerability? 
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Method

• Interviewed 4 organic farmers in 2021 to supplement surveys conducted in 2017 
(Steinmetz et al., 2021 ) to identify

• The main risks for them

• Short (ex post) and long term (ex-ante) adaptation strategies
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Method

• Main characteristics of the 4 farms

F63 F65 F67 F74 Mean

Labour (worker unit)
1 1.6 1.3 1 1.2   

Cows (heads)
15 28 39 47 32   

Ewes (heads)
220 185 200 100 176   

Stocking rate 1.2 0.7 0.6 1.2 0.9

Agricultural area (ha)
75 116 196 107 124   

grasslands (% total)
80% 92% 86% 81% 85%

Consumption of own cereals
Yes yes no Yes Yes
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Orfee bioeconomic model

Rotations

Indicators

Farm structure (UAA, herd size 

labour etc.)

grasslands

Crop and
intercrops

Crop and
intercrops

Purchase of feed, etc.

Purchase of fertilizers, etc. 

investments

HERD: type of animals, feeding
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Building, 

machine, 

labour

FARM

Area in crops and grasslands

OPTIMISATION of production choice (GAMS) 

Rotations

Sale of animal 
products

Sale of crop 
products

Temp.

grassland

Economic context

(price & policies)

Agricultural activities possibility 

and potential

Orfee: Simulates the decision 
process and production 
process 
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Orfee bioeconomic model

Rotations

Indicators

Farm structure (UAA, herd size 

labour etc.)

grasslands

Crop and
intercrops

Crop and
intercrops

Purchase of feed, etc.

Purchase of fertilizers, etc. 

investments

HERD: type of animals, feeding

Fe
e

d
, litte

r

m
an

u
re

Building, 

machine, 

labour

FARM

Area in crops and grasslands

OPTIMISATION of production choice (GAMS) 

Rotations

Sale of animal 
products

Sale of crop 
products

Temp.

grassland

Economic context

(price & policies)

Agricultural activities possibility 

and potential

Orfee is used :
-Optimize short-term 
decisions to adapt to a 
hazard.
-Simulate technical, economic 
and sustainability indicators at 
the farm level.

Orfee: Simulates the decision 
process and production process 



Mosnier et al., MixEnable webinar

28/09/2021

Results



Mosnier et al., MixEnable webinar

28/09/2021

Results: main risks for farmers

low medium High 

Human 
Health

Plant 
disease

Public 
policies

Machine 
breakdown

Animal 
production

Input 
prices

Output 
prices

Climate

F63

F65

F67

F74

• Farmers have been asked to classify these risks :
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Current adaptations and plans

↓ age or liveweight

of animals sold

↑Sell cows ↓ mowing ↓Grazing intercrops ↑Feed
purchase

F63 + + (cows out of 
pasture in 
august)

(+) +

F65 + +

F67 (+) + + (ewes in lake
shore)

+ +

F74 + + + (ewes in 
mountain
pasture)

+ +

To face these hazards, farmers have more or less flexibility. The short term adaptations frequently used are the following: 
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Simulations 

• Combination of hazard simulated according to farmer’s declaration
• Spring grassland yield (+ forage price and ewe prolificity) x fall grassland yield

x cereal yield x intercrop yield x animal price x cereal price x input prices
(national index) = max 400 simulations
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Simulations 

• Combination of hazard simulated according to farmer’s declaration
• Spring grassland yield (+ forage price and ewe prolificity) x fall grassland yield

x cereal yield x intercrop yield x animal price x cereal price x input prices
(national index) = max 400 simulations

Base Reduction of stocking rate new enterprise mix

F63 15 SCow +220 Ewes 10 SC + 220 E 500 piglets +10 SC + 220 E

F65 28 SC+185E 80% of beef and sheep 19 dairy cows ; 185 E

F67 39 SC+120E 500 piglets + 31 SC + 96 E

F74 [39-47] SC+ 100E +30 ha of perm. grasslands 500 piglets + [39-47] SC+ 100E

• Adaptation tested
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Distribution of income simulated baseline
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• the curves show the risk of 
obtaining income below 
different thresholds
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Distribution of income simulated
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• the curves show the risk of 
obtaining income below 
different thresholds

• Differences between farms are 
explained by :

- The prob. of grassland yields
declared by farmers (F67: 1 to 5 
tDM/ha vs F74: 2.5 to 5 
tDM/ha)

- Sales of cereals (F67)
- Flexibility (F74) 
- Equilibrium grassland

production/ herd need in a 
normal year
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Distribution of income simulated : lower stocking rate 

0

0.1

0.2

0.3

0.4

0.5

-20 -10 0 10 20 30

F63

0

0.1

0.2

0.3

0.4

0.5

0.6

-20 0 20 40

F65

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

-40 -20 0 20 40

F67

-20 -10 0 10 20 30 -20 0 20 40

-40 -20 0 20 40

• Reducing the stocking rate

- Reduces but doesn’t 
remove the probability to 
have very low income 
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Distribution of income simulated : lower stocking rate 
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• The reduced stocking rate :

- Reduces but doesn’t 
remove the probability to 
have very low income 

- slightly increases average 
income, above all for farms 
not self sufficient in a ‘normal 
year’ Mean income

Base ↓ LU

F63 5.1 7.2

F65 10.9 11.1

F67 16.7 17.3
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Distribution of income simulated : lower stocking rate 
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• Reducing the stocking rate

- Reduces but doesn’t 
remove the probability to 
have very low income 

- slightly increases average 
income, above all for farms 
not self sufficient in a ‘normal 
year’ 

• - the impacts of under
stocking on grazing quality and 
encroachment has not been 
considered

- Public compensation for drought
have not been considered

Mean income

Base ↓ LU

F63 5.1 7.2

F65 10.9 11.1

F67 16.7 17.3
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Distribution of income simulated f63
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• A new animal enterprise 
(pig or dairy) :

- Reduces the probability to 
have very low income 

- Increases income above all
if the performances of 
beef& sheep were not very 
good in the baseline 
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Conclusion

The most important risk =  climate risks (grasland production) followed by market risks

Reduction of stocking rate & addition of pig or dairy enterprises enables to reduce (but not

remove) farm vulnerability

All farmers plan to maintain or increase the mix of enterprise on their farm

Should we improve the functioning of the current farming systems before adding new

activities?

Define optimal stocking rate taking with more accuracy the different parameters
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Reducing the vulnerability of mixed cattle-
sheep farms

Claire MOSNIER1, Nassima MOUFID1, Frederic JOLY1, Marc BENOIT1

1Université Clermont Auvergne, INRAE, VetAgro Sup, UMR 1213 Herbivores, 
inrae Saint-Genès-Champanelle, France

MixEnable Final webinar, 28th September 2021

With the financial contribution of 

https://www.service-public.fr/
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Reduction of 
stocking rate

Keep sheep
and beef?

Forage and crops New enterprise trees insura
nce

F63 done yes ↓ spring cerelas, Legume for flour? Poultry? no no

F65 Planned (↓ herd) Stop beef ↑cereals? Dairy for cheese no no

F67 done yes ↑spring forage? ↑perm. grassland? Poultry? Pig? no no

F74 Planned (↓ perm. 

grasslands)

yes ↑perm. grassland ? no no

Potential long term adaptations
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Risk for grassland production

• Farmers have been asked the frequency of grassland yields over the last 10 years

▪ A high probability of « bad years » 
(<3 tDM/ha)

▪ F63 : - 0.15 of ewe productivity when
grassland production is low0.0

0.2
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fr
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distribution of 1st cut grassland 
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User-oriented outputs of the project
Fabienne Launay, Brendan Godoc, 
Institut de l’Elevage – IDELE
Guillaume Martin INRAE



1. Different users targeted by the project

2. Outputs and dissemination:

– Deliverables list

– Other communications and dissemination

– Educational Toolkit

User-oriented outputs of 
the project - Presentation



User-oriented outputs of 
the project
Different users targeted by the project

Project outputs Farmers converting to 
organic mixed livestock 

farming

Organic mixed livestock 
farmers  and agricultural 

advisers

Conventional farmers and 
agricultural advisers active in 

the organic sector

Students at 
agricultural colleges 

and universities

Researchers

Public policy-
makers



Deliverables list:

Type Detail

Journal, scientific 

paper

3 published’, e.g Potential of multi-species livestock farming 
to improve the sustainability of livestock farms
In Agricultural Systems, 181

Other publications submitted, or soon to be submitted

Conference paper, 

poster, etc.

Many articles or posters in several conferences: OWC, 

European Federation of Animal Science, Farming

Systems Design Symposium…

Report Effects of livestock species diversity on the economic 
performance of commercial farms compared to specialized 
ruminant farms by Pierre Mischler (IDELE)

Thesis 3 thesis reports in French

Students at agricultural 
colleges and universities

Researchers Public policy-makersUsers targeted



Deliverables list:

Type Detail

Newspaper or 

magazine article

21 technical articles in specialized magazines or 

newspapers in all partner countries (in different 

languages)

Video Alternating grazing to control parasites in young cattle 
by FIBL

Users targeted Farmers and agricultural advisers (conventional, 
converting, or organic livestock farming)

All deliverables are listed and downloadable (excepted papers) on 
https://orgprints.org/view/projects/Mix-Enable.html

https://orgprints.org/view/projects/Mix-Enable.html


Other communications and 

dissemination

• Facebook Mix-Enable page: 
https://www.facebook.com/Mixenable.europeanproject/

• Webpage on the Core Organic Website, and newsletters: 
https://projects.au.dk/coreorganiccofund/core-organic-cofund-projects/mix-

enable/

• User-oriented events: cancelled due 

to Covid

• Leaflets 

presenting

the project

• Final Webinar

https://www.facebook.com/Mixenable.europeanproject/
https://projects.au.dk/coreorganiccofund/core-organic-cofund-projects/mix-enable/


3 independent and complementary tools for students :
1. A Quiz, 
2. A Q-sort 

3. and  a tool 

“Implementation” 

with cases (fictitious or real)

2/ Educational toolkit 

on multi-species livestock systems 





Quiz

• 21 Questions in 
various formats 
(True/False, MCQ...)

• For each question, 
the trainer presents 
the correct answer 
and an explanation 
of the related 
mechanism.

9



• List of 18 statements 
that deal with the 
different dimensions 
of multi-species 
livestock farming, to 
be sorted according 
to each one’s 
positioning 
(agree/disagree)

• Learners’ positioning 
must be argued on 
each statement. 

Q-sort

10



Implementation

11



• Simulation exercise based on a concrete case of specialized farm: 
presentation of the farm and the difficulties encountered. 

• The learners act as neighboring farmers or advisors, they formulate 
the problem situations and propose solutions for the farm, mobilizing 
the knowledge acquired on multi-species livestock farming.

Implementation

12

First case: Unité INRAE SAD-ASTER (Mirecourt)

© 
www.inrae.fr 



Tests

• Quiz and Q-sort have been tested in different countries

• The 3 tools have been tested in France

• Overall positive assessment in terms of pedagogical objectives 

• Educational toolkit structure deemed relevant 

• « The first session is very useful for the following » ⇨
complementarity of tools

13



Where to find outputs?

• All outputs, including presentations of this webinar, and toolkit, 

will be available on https://orgprints.org/view/projects/Mix-

Enable.html

• And on the webpage of the Core Organic Website: 
https://projects.au.dk/coreorganiccofund/core-organic-

cofund-projects/mix-enable/

Thank you for your attention!

https://orgprints.org/view/projects/Mix-Enable.html
https://projects.au.dk/coreorganiccofund/core-organic-cofund-projects/mix-enable/


Take home messages



• Conceptual and methodological 

advances to analyze, model and 

evaluate multi-species livestock farms 

e.g.

– LU calculation across species

– Efficiency of multi-species systems

• Design of trials with multi-species systems

• Legacy of MIX-ENABLE for future projects 



• A large diversity of organic multi-species
livestock farms

• Diversity extends far beyond livestock
species combinations

• Diversity in farm performances is very high

• Trade-off efficiency vs. premium prices

• But highly satisfied farmers

• Positive effects of diversity (health, 
predation, risk mitigation, etc.) to be
further exploited



Thank you all for your

attending this webinar

• Any last comment / Question?
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