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➢ Role of agrifood system in the transgression of planetary boundaries

Rockstrom et al, 2025
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➢ Role of agrifood system in the transgression of planetary boundaries

Rockstrom et al, 2025

GHG emissions from the agri-food system in 
different sectors in 2015 (Crippa et al, 2021)

= 1/3 of anthropogenic GHG
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➢ An agrifood system based on Livestock and animal protein
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➢ Calls for change : Overview of available foresight analysis

Ten Years For Agroecology
(TYFA) 
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➢ Contextual factors considered in the foresight studies/Objectives
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➢Diets

7

Usages

Agrimonde: 4 scenarios for dietary change
Transition based on ultra-processed foods
Transition based on animal products
Regional diversity of food systems and diets
Food diversity for healthy diets

EAT-Lancet: 5 strategies et 4 actions
Adoption of healthy diets ( animal products plant products)
Improvement in product quality
Improvement in agricultural practices (2 levels of ambition)
Zero expansion of agricultural land, preservation of biodiversity

50% food loss and waste

Tyfa : Adoption of healthy diets according to the French and WHO 
nutritional recommendations (taking into account age pyramid, gender)

Afterres 2050
•  50 % overconsumption of protein
•  up to 11 % (pour 10 % recommended) of the role of sugar in 

energy intake

Transition 2050 : Combination of different healthier and less meat-
based diets (less meat but of better quality): omnivores_170g, 
omnivore_75g, flexitarian_30g, vegetarian)
Use of products with high environmental value, seasonal and locally 
sourced
 50% Food loss and waste
 Between 10% and 70% meat depending on scenarios

Descriptive variables:
• Population size
• Types of diets
• Contents of diets (kcal, protein)
• Types of productions 

(conventional , organic, label)
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➢ Example of healthy diets – Eat Lancet

Proportion of each macronutrient group (with range) for an average 
calorie intake of 2500 kcal/day

Willet et al., 2019
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➢ Example of healthy diets – Transition(s) 2050

Animal products
including fish

Plant products

Plant-based 
substitutes for 
animalproducts

Beverages
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➢ Consequences for animal production

Usages

Descriptive variables:
• Type of animal products
• Type of animal systems
• Types of production
• (conventional, organic)

Agrimonde: Between –20 and +30% animal products
- Types of animals: aquaculture, beef, dairy cows, small ruminants, eggs, pigs, poultry .
- Types of livestock farming: conventional intensive farming using local or imported 
resources, agroecological farming, small-scale scattered farming
- Farming determinants: animal feed and animal efficiency

Tyfa : -45 % animal products (➔suckler C, -20% dairy C, -50% eggs, -70% poultry, -50% pig)
- Extensive organic farming
- Cattle fed on pasture, where they spend 40% of their time

Afterres : -50% poultry, -35% pig, -60% Dairy C et -20% Suckler C
- Shift towards less productive systems with higher added value (10% sustainable, 45% 
organic, 45% integrated)
- Dairy C: 70% systems with dominant grazing
- Pigs: 40% improved conventional, 55% organic, 5% very extensive systems
- Laying hens: 30% standard, 40% organic and 40% label
- Broiler chickens: 10% standard, 45% organic and 45% certified and label

Transition(s)2050 : /3 of meat consumed (S1 and S2)
Conventional, integrated and organic farming
S1 and S2: predominantly agroecological and organic systems
S3 and S4: systems with agroecological dualities and technology
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➢ Land occupation

Usages

Agrimonde: Variable consequences on land use
-Trend towards an increase in cultivated areas (from +3 to +40%) except for 
one scenario with a 4% reduction
-Trend towards an increase in pasture areas

Eat-Lancet: zero expansion of agriculture, reforestation of degraded areas, 
conservation of 50% of the Earth in “intact” ecosystems

Tyfa :
- ➔ pastures => maintenance of grazing cattle
- 100% organic agriculture=>  yields

Afterres :
-  forests
-  Fodder crops
-  organic production=>  yields

Transition(s) 2050 : several scenario for carbon sequestration

Descriptive variables:
• Lansparing/landsharing
• Insertion of pulses (atmospheric N 

uptake)
• Livestock distribution (valorisation 

of livestock manure as fertilisation)
• Production  (conventional, organic): 

yields; efficiency
• Future of grasslands/ C storage



p. 12
LCA applications to agrifood sector, A. Wilfart

➢And what about LCA ? 

• No LCA was conducted to analyze these scenarios (emission factors, 
static modelling, focus on GHG and energy or biodiversity, except EAT-
Lancet), no uncertainties assessment, no rebund effects

• Normative scenarios : target to be achieved but 

Consequences of change ? Transition paths ?

Transition or 
prospective LCA

Regional reality ?

Territorial LCAConsequential LCA



p. 13
LCA applications to agrifood sector, A. Wilfart

➢ Conclusions

Territorial LCA

Consequence of 
change ? Transition paths ?

Transition LCA

Regional reality ?

Consequential
LCA

These scenarios, which should guide us towards more responsible 
consumption for our health and that of the planet (One Health), have to

be re-examined through the lens of LCAs, 

at a minimum consequential LCA or ideally transition LCA
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Thank you for your attention

aurelie.wilfart@inrae.fr

English version soon
PDF in open access
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➢Biomass uses

15

Usages

Descriptive variables :
• Priority of uses 

FOOD> FEED > BIOMASS 
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➢ Focus sur régimes alimentaires - Ademe 2050

Proportion de chaque groupe de mangeurs au sein de la population 

actuelle et dans les 4 scénarios de ADEME 2050
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Equilibre offre-demande - Afterres

17

Evolution de l’équilibre entre 
offre et demande (en milliers de 

tonnes / an) dans Afterres
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➢Modification usages sols et sources N - Tyfa

18

Poux et Aubert, 2018

Bilan N
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➢ Puits C & sources N – ADEME 2050

19

Puits naturels de C en 2050 dans la biomasse des sols

S1 : Augmentation du stockage de C en forêt ; peu de
stockage sur sols agricoles car SAU plus faible et en bio

S2 : Evolution plus importante des pratiques agricoles (haies,
agroforesterie intraparcellaire, couverts végétaux

S3 : mobilisation plus importante de biomasse (moins de
stock) et augmentation de pratiques agricoles moindres pour
stocker C

S4 : poursuite augmentation artificialisation et retournement
prairies (compensation technologique)

Proportion des différentes sources N 
apportées aux cultures
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➢Mobilisation biomasses non alimentaires –
ADEME 2050

20
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Régimes alimentaires européens considérés 
dans Tyfa

Poux et Aubert, 2022

27% 14%
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Attentes sociétales sur les élevages

22

Projet ACCEPT, sondage 2016
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