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Introduction

The challenges of a sustainable food system
* Climate: mitigation, adaptation
* Biodiversity
* Natural resources: water, soils, air
* Health and junk food
* Economy and social justice
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Increasing role of scenarios in framing debates and public policies
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A variety of scenarios addressing sustainable agriculture

Achieving Net Zero 2019 Royaume Uni National farmer’s Union
2 Neutralité climatique en 2050 2017 Danemark Danish Food and agricultural council
. Danemark, Suede, e
3 Future Nordic Diet 2017 . . Karlsson et al.
Norvege, Finlande
4 Achieving Net Zero Farming’s 2040 goal 2020 Royaume Uni Haut conseil pour le climat
: UELS SYSTEMES
Pathways to Sustainable Land-Use and . . Q
5 Food Systems 2019 17 territoires dont UE FABLE Coalition/IIASA ALIMENTAIRES

DURABLES DEMAIN ?

Scénarios pour une transition écologique Université Catholiq ue de

6 de I'agriculture wallonne 2019 Wallonie Louvain e 15 st 1 « st o
7 TYFA 22001189/ Union Européenne IDDRI, AScA RAPPORT FINAL
Net Zero emissions in . ,
8 . 2019 Union Européenne IEEP/ECF
agriculture @
9 Long term strategy for Europe 2018 Union Européenne [IASA (Globiom) :
10 Vision 2050 2014 France ADEME sl DDRI

11 Rapport spécial 1°5 2018 Monde GIEC D RI
12 Afterres 2011/2016 France SOLAGRO < -



Main findings

Most scenarios proposes a radical shift in diet, towards less animal
products

All proposes GHG reduced emissions, but by playing on different
factors

A lot of them does not consider PG as such and consists in further
intensification and efficiency, regardless of land use and inputs

Permanent grassland might be acknowledged, but ruminants are
discarded

Frequent blind spots on biodiversity, pesticides, use of synthetic N




Introduction: the climate-biodiversity nexus

ipcc

INTERGOVERNMENTAL PANEL oN ClimaTe change

Climate Change and Land

An IPCC Special Report on climate change, desertification, land
degradation, sustainable land management, food security, and
greenhouse gas fluxes in terrestrial ecosystems

('Summary for Policymakersj“\

W eSS
The global
assessment report on IPBES-IPCC CO-SPONSORED WORKSHOP
BIODIVERSITY BIODIVERSITY AND
ANDECOSYSTEM CLIMATE CHANGE
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The environmental challenges of agriculture

I Biosphere  Genetic Climate change

integrity diversity

Novel entities

Functional
diversity

Land-system Stratospheric

change ozone depletion
Freshwater Atmospheric
Hse aerosol loading
Phosphorus
. Ocean acidification
Nitrogen
29* GENERAL MEETING © Biogeochemical flows
JUNE 26-30, 2022 » CAEN, FRANCE
I Beyond zone of uncertainty (high risk) Bl Below boundary (safe) *+'Role of agriculture

In zone of uncertainty (increasing risk) Boundary not yet quantified




High Nature Value farming in Europe
the central role of semi-natural vegetation

Low-intensity management

-

Type 1

B i e"‘a..‘

Type 2

%% of semi-natural “ Diversity of
land cover land cover
arass, SCnub Crops
rees Fallows
Field i rass, scrut
Tress
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The central role of SNV for biodiversity
The High Nature Farming corpus

Gains from increased connectivity

between semi-natural elements * Most of semi-natural
habitats consist in
extensive permanent
grassland

* And a great share of
other SNV are found

-— in systems with
extensive PG

% of SNV

>

Biodiversity
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- Un paysage riche en biodiversité est souvent composite
et combine des zones intensives et extensives

- Mais une fraction minimale de zone extensive est
nécessaire : la prairie seule ne suffit pas

- Et ne pas fertiliser maximise la fixation symbiotique

Prendre en compte les transferts de fertilité entre
unités agro-écologiques
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TYFA: Ten Years For Agroecology

* A scenario exercise envisaging a transition towards an European (EU28)
food system centred on biodiversity conservation and multifunctionality...

* ...while considering Climate Change issues: mitigation and adaptation

* A specific modelling exercise in order to test the structural changes of
agroecology and their consequences on production, land use, nitrogen
cycle management and GHG emissions

* Based on assumptions on changes in diet (<EAT Lancet)
* A founding modelling exercise issued in Sept. 2018
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hypotheses

1 Fertility management at the territorial level *

4
‘a?
-
-3

2 Pesticide-free farming and extensification of crop production -
Organic farming as a reference model

3 Redeployment of permanent grassland

Q
o,
2

4 |ivestock extensification (phase-out of industrial modes) K _I _' qﬂy !

S Healthy and sustainable diets o)




TYFA's model - TYFAmM

Input variables:

* Cropping systems
* Livestock systems
* Diets

* Waste and losses
* Non food-uses

Output variables:
*  Production

* landuse

* GHG emissions
* Biodiversity
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A biomass model
An iterative calibration

2. An amount of food
1. A sustainable diet

needed
5. Possible extra uses: f (waste coefficient)  Ell& for 530 M European citizens
export, ecological landscape :
features, bioeconomy V'Er‘ ed A"'"a“"d g
—_— f— Ne— = \
Production 1
5.4 »
"ACope:
‘ nSIstenC Manure
. \ in feed (incl. grass) ycheck i )
3. An agricultural land use | "f“ S l
B o N carry-over b l
4. Calculation of N-balance
| - N ',J""“’]
Soil Fertility
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The starting point: a sustainable diet
(average for EU 27)

3000 kcal/jour/pers.

® Boissons alcoolisées
(eq. alcool pur)
2500

I Boissons non-alcoolisées
|
Oeufs
2000 m its laitiers (eq. lait)
. Pisc
® Viande
1500 e
. FIGURE E1. Assiettes protéiques correspondantes a chaque scénario et évolution selon le régime de 2010
50
500 40
30
» Poissons
0 20

Produits laitiers

: Gufs
i 2010 2050 1 i
29" GENERAL MEETING ~ ® Viande (volaille, porc) |
SRAEAR 58 TR 7 i - @ Viande ruminant

—— 2010 Scénario Scénario
Europe Agroécologie Intensification durable




TYFA : UN SCENARIO POUR UNE EUROPE AGROECOLOGIQUE EN 2050

An healthier diet

Export Alimentation des Européens Export Expor ATTTETATOTT UES TUTUPEETTS Export

(en % calories) = (en % calories) -
ud - g N | 22
A "%\ Trade balance: value >> vqume L‘\ —

TES EXPOITS Qualité 7

/ 2010 \ A,

Production végétale Production ani| P t . t
° ositive impac

& . A S

mitigation and

Biodiversitl and living 'oils

Pesticides
@ o4 i £ o% :
deforestation . - Favorable for animal welfare
Agriculture intensive Agriculture agroécologique
I Y -90%

e T o o

Import ~ Engrais azotés Pertes azotées Alimentation anif] The magIC bu”et. ha|V|ng anlmal products Intake

Productions \ Le scénario TYFA (Ten Years for Agroecology) repose sur 'abandon des pesticides et des fertilisants de Usage des sols ~ 2010 » 2050
o . & synthése, le redéploiement des prairies naturelles et I'extension des infrastructures agroécologiques Praities

Cer.eales ?t féculents (haies, arbres, mares, habitats pierreux). Il envisage également la généralisation de régimes alimentaires Fourrages' - —
© Fruits etlégumes _ plus sains, moins riches en produits animaux et faisant une plus grande place aux fruits et légumes. Céréales ‘_
L4 P.roteagmeux (pois, lentilles...) Malgré une baisse de la production de 35 % par rapport 4 2010 (en kcal), ce scénario satisfait aux besoins Protéagineux’
@ Viandes, eeufs et poissons alimentaires des Européens tout en conservant une capacité d’exportation sur les céréales, les produits 0léagineux

Produits laitiers laitiers et le vin. Il permet une réduction des émissions de gaz a effet de serre (GES) du secteur agricole Fruits et légumes gy

Autres de 40 % par rapport a 2010, une reconquéte de la hindivarsita at la co ion_das Vignes &

naturelles (vie biologique des sols, qualité de I'sau, recd q Q

M Prares - ° ... but little prospects for bioeconomy

(except uses of biomass from ecological features)
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The N reading and the role of permanent
grassland

12 Mt Fodder maize N from manure in TYFA
Temporary grasslands

6 000 000

Legumes
Root crops

——
4000 000
2 000 000 -

Qilseed and protein crops (food) )

3 @ Olives, fruit and vegeta
C l usable total
6 ereals
B From dairy and induced meat B From beef
B From eggs From pigs
& B From chicken B From sheep and goat
[ ] @ Nitrogen from manure
2 ¢ ”]'ti?tge‘?gry;g?n'\é fixing crops = 18% of N balance comes from N fixed
Nitrogen from N fixing crops in Permanent grassland )
0 in rotations (nitrogen transfer) = Aknowledge gap when it comes to
an processes in extensive
N (and C) i tensive PG
Input  Output = Ongoing work on possible N transfer

Source: TYFAm.

IDDRI



Better understanding the methane/ruminants debate

) CO,: long lifetime means it
accumulates in the atmosphere.
Any emission above zero increases
the amount in the atmosphere
indefinitely.

"

Emissions

Concentrations

CH,: 12 years lifetime means
stable emissions lead to stable
amount in the atmosphere, as the
sources balance the sinks.

N,O: >300 years lifetime means it
behaves more similar to CO, on

Figure from Lynch, J. (2019). Agricultural methane and its role as a greenhouse gas. Food timescales of less than a centu ry.
Climate Research Network, University of Oxford: https://foodsource.org.uk/building-
blocks/agricultural-methane-and-its-role-greenhouse-gas
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Better understanding the methane/ruminants debate

The nNo)| mate and Atmosoheric ¢
of n

www.naturecom/npdi matsa

ARTICLE OPEN

A solution to the misrepresentations of CO,-equivalent
emissions of short-lived climate pollutants under ambitious
mitigation

Myles R Allen'”, Keith P. Shine (7, Jan S. Fuglestvedt’, Richard ). Millar ', Michelle Cain (3% David L Frame® and Adrian H. Macey’

Whille cumulative carbon dioxide (CO,) emissions dominate anthropogenic warming over centuries, temperaturés over the coming
decades are aio strongly affected by short-ived climate pollutants (SLCPs) complicating the estimation of cumulatve emission
budgets for ambitous mitigation .

squalent emssons mseprese. The standard CO, eq. Metric

mitigation scenafos is determine
dustive for adia -
g i L GWP100 does not properly capture '
o GWP, denoted GWP*, wl
e N e o methane effects

e e, Oxford’s teams proposes an alternative ,_ )
e s GWP* metric much closer to actual impact |

in pursuit of ambitious global ten o v e

npj Climatke and Arnaspheric Sdence 2018)1:16; doi10.1038/541612-0180026-8
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Focus on climate change (emissions)

Conclusions before taking note of short life of methane / GWP* metric

2010 2050
Mt eq. CO, Mt eq. CO,
ClimAgri Direct GHG emissions 583.5
calculations
among which energy consumption 115.22
among which agricultural soils 149.55
among which enteric fermentation 229.69
among which manure management 89.2
) . ) -74%
A rather acceptable option for climate (while not the best one), -
. . . . - o
a defendable trade-off between climate and biodiversity ”
.. 0 -100%
(the only explicit one as a matter of facts)
- - . -65%
among which pesticides and biocontr ol products fabrication 3.01 1.62 -46%
among which agricultural machinery 16.85 18.34 9%
Authors’ among which imported deforestation linked to soybean imports 40.00 0.00
estimations
Total GHG emissions (including the ones caused by soybean imports) 733.3 440.0
Total GHG emissions (excluding the ones caused by soybean imports) 693.3 440.0




Focus on climate change (emissions)

Conclusions after taking note of short life of methane / GWP* metric

2010 2050
Mt eq. CO, Mt eq. CO,
ClimAgri Direct GHG emissions 583.5 401.0 31%
caleulations T e
among which energy consumption 115.22 97.1 16%
among which agricultural soils 149.55 75.5 -49%
among which enteric fermentation 229.69 188.8 » -18%
among which manure management 89.2 39.6 [ -56%
. . 39.0 -74%
A rather defendable option for climate, @~ |—— e 420,
a win-win scenario between climate and biodiversity |- '
0.00 -100%
among which other fertilizer fabrication 4.37 1.54 -65%
Can we achieve a further CH4 reduction without trade-off for biodiversity? -
7777777777777777777777777777777 Extensive ruminants => extensive permanent grassland
Authors’ - - ¥ - - %o
estimations
Total GHG emissions (including the ones caused by soybean imports) 733.3 440.0
Total GHG emissions (excluding the ones caused by soybean imports) 693.3 440.0




Take home messages

An ambitious agroecological scenario is plausible and
desirable for Europe

It needs to be multifunctional: biodiversity and climate
altogether

Extensive permanent grassland and ruminants play a central
role in this scenario

Such fundamental findings pave the road for further
analysis on socio-economic and policy issues

And — fortunately — for research

-
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Reaching the Farm to Fork
objectives and beyond: Impacts of
an agroecological Europe on land
use, trade and global food security

SciencesPo

STUD?

N0%/18 SEPTEMBRE 2018
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XAVIER POUX ET PIERRE-MARIE AUBERT
Une Europe agroéco

une agriculture mult
pour une alimentatio

Enseignements d'une mo
alimentaire européen

DEMAIN,
UNE EUROPE
AGROECOLOGIQUE

Michele Schiavo (IDDRI), Chantal Le Mouél (INRAE),
Xavier Poux (IDDRI-ASCA), Pierre-Marie Aubert (IDDRI)

Xavier Poux (AScA, lddri), Pierre-} . . . .
The joint publication in May 2020 of the Farm to Fork (F2F) and Biodiversity strategies, part of the
European Green Deal, paved the road for an ambitious and systemic transition of the EU food system.
The strategies set ambitious and unquestionable targets that have to be reached by 2030 if we are
to keep our food system within planetary ies. Since their publication, however, the strateges
have been under criticism from mast i actors, would
lead EU farmers and foed processors to be crushed by their compemons and put woﬂ.d food security
atrisk. Yet, the only impact assessment currently available is the one published in December 2020 by
the Economic Research Service (ERS) of the United States Department of Agriculture (USDA)'-which
suffers from several methodological flaws. In particular, it focuses on the consequences of imple-
menting new constraints on production without considering the changes in demand that would result
from the strategies' other objectives.

Huec les contributions de Jonathan Saulni
Treyer, William Loweluck, Elisabeth Hege,

UAGROECOLOSIE : UN PROJET AMBITIE
Prendre en compte conjointement les)
Européens, de préservation de la b;ud
de lutte contre le changement

de notre systéme agricole et alimen!
Fabandos des pesticdes et des engraing
prairies extensives et Jinfrasrucune
charge cohérente de qes enjeux.

UNE MODELISATION ORIGINALE DU SYS
Le projet TYFA explore la possibilité
& l'échelle européenne en analysant
a,; icole, actuelle e future. Un modéle {8

stion systémique la production § ey
.us:xcdmlt..n permet danalyser
systéme alimentaire européen et de quf
2050 en testant les implications de diffi

PERSPECTIVES POUR UN SYSTEME AGR

Against this backdrop, this Policy Brief presents the key results of a study that analysed the implica-
tions of an ambitious agroecological” transition across Europe, following the TYFA scenario.” While this
scenario was published three years ago, what it proposes by 2050 is fully aligned with the objectives
that the strategies aim to achieve by 2030, in particular regarding the decrease in pesticides, nitrogen,
and antibiotics on the supply side, and the transition towards more plant-based diets on the demand
side. Using a world biomass balance model (GlobAgri-AgT*), the impact of the TYFA scenario in the EU
on world land use, the EU physical trade balance, the provision of calories and global food security was
analyzed in addition to key policy levers to spur the transition

Bk ek, M, AT, . L, Bucuedam, . G . 5005, 5.6 220) .
Input Redution Under iods jies [No. 147 ).

naturelles.

exporter in value terms thanks to high value

through agronomic research, a better coordina-

Les régimes alimentaires européers, g ) - 3
Li. cepcron o
m 3 Poux X, &Aubert, P. M. (2018). 0 Findingsfrom
the Ten Years For Agroecalogy (TYFA) modelling exercise, 16dri-ASCA, Study, :mns]
4 LeMoutlC.de ", ftors. Land Use and ANasrow Road, . Quae
m £dition, 2018
pessustives poue et (a'a] KEY MESSAGES
UNE ALIMENTATION DURABLE POUR 35000y >— - -
Le scinerio TYPA fappule sor Ja gl Because of the reduction in the jonof No sustainable agn transition can
U animal protein and the relocation of plant pro-  happen in the EU without strong policies that:
rapport & 2010 (en Keal), ce scénari — tein production, an agroecological EU outper- - Support a great dietary transition towards
- nourrit sainement les Européens —I forms today's system in providing nutrients/ healthier and less calorie-dense diets with less
- d'exportation ; calories to the rest of the world, and becomes a animal and ultra-processed food products;
5 =~ séduit l'empreinte alimentaire mondidEs net exporter of calories by 12% of what it con-  « Maintain EU price and non-price competi-
§ Institut du développement durable - conduit & une réduction des émissionly D_ sumes. Indeed, while today the EU is a major tiveness in the domestic and foreign markets
= etdes relations intemationales = QACHEE, Se: seconpin.la” Dloch

27, rue Saint-Guillaume
75337 Paris cedex 07 France
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Des travaux complémentaires sont 3
jues du scénario

O
|

commodities (ex. spirits, wine, cheese, cigarettes
and other high processed commodities) that are
not part and parcel of global food security, itisa
net importer of calories and proteins by 11% and
26% of what it consumes, respectively.

tion between actors and a market segmenta-
tion for EU “ecologically intensive” agricultural
commodities;

» Change current market conditions to improve
EU prots through
of legumes in rotations.




