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Nature sector Is a giant

The Global Risks Landscape 2020 and the evolution of the biodiversity loss risk in the past three years

ALargest economic sector
A 50% nature-based GDP (WEF)
A Food system GDP in France 36%IN?

ALargest employer (Ag: 1 [2.5] billion)
A 65% of working poor depend on ag
A Largest source of childlabor

AAFOLU 23% of total GHGS emissions
A Food system (2137%)
A Negative emissions [11.2 GtCO2/yr]

ALargest driver of Biodiversity decline
A Largest source of Risk

ALargest source of N&P pollution

Impact

Infectious diseases
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Water crises Biodiversity loss 2020

Global governance failure

Likelihood
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Energy price shock

Fiscal crises

lapse Adverse technological

Source: WEF, 202(
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A World Without
Agriculture
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LUSA: Leverage points & paradigms

Meadows' places to intervene in a system Aggregated categories
(in increasing order of effectiveness) of system change

12. Numbers (subsidies, taxes, standards) ERG TH EORY

11. Buffers — the size of stabilising stocks

10. Physical stock-and-flow structure
Improve optimise existing
system
8. Strengthening balancing feedback loops EXISTENCE

7. Weakening reinforcing feedback loops
6. The structure of information flows

5.The.rule5 of the system (incentives, Redesign reshape existing RELATEDNESS
punishments, constraints)

2. Delays in system response

— system
4, The capacity for self-organisation

3. The goals of the system

2. The mindset or paradigm out of which GROWTH

the goals, rules, feedback structure arises Reorient redefine system
goals and paradigms

1. Transcending paradigms
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Two competing paradigms

Land sharing Land sparing
wildlife-

friendly some
farmland ‘Natural’
habitat

everywhere

........

High-yield
farmland

Source: RSBP



AGROECOLOGY: AN AMBITIOUS
SYSTEMIC PROJECT

A Jointlyaddressing the challenges of ensuring
sustainable food for Europeans, protecting
biodiversity and natural resources, and
mitigating climate change calls for a profound
transition in our agrfood system. ARgro-
ecological project based on abandoning
pesticides and synthetic fertilisers and
redeploying extensive grasslands and landscape
Infrastructureswould make it possible to tackle
these challenges in a coherent manner.

=> Impliedand-sharing, less meat, but red meat

oo
Fondation Charles Léopold Mayer
‘l 4 pour e Progiés de 'Homme
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STUD

N°09/18 SEPTEMBER 2018

An agroecological Europe in 2050:
multifunctional agriculture for
healthy eating

Findings from the Ten Years For Agroecology
(TYFA) modelling exercise
Xavier Poux (AScA, IDDRI), Pierre-Marie Aubert (IDDRI)

With contributions from Jonathan Saulnier, Sarah Lumbroso (AScA), Sébastien
Treyer, William Loveluck, Elisabeth Hege, Marie-Héléne Schwoob (IDDRI)



A Mental map of economic growth & Land sparing

Lewisiarpattern of growth
Modern economic growth
{ G4 NHzO (i dzNJ f

Modern techno/inputs

Farm Sector

= Traditional, Backward

= Low productivity, Poverty
= Uneducated, Unskilled
= Unorganized, Informal

Research, Technical progress

Education

Infrastructure

MARKET growth

Nonfarm jobs

XK X

(Social safety net)
(Environmental externalities)

Agricultural

economics
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Non-Farm Sector(s)
NIy =7 Madern; Beveloped
= Capital accumulation

&=
5

= Organized, Formal

Development
economics

INEY
structural
economics

Neo
classical
growth
theory

UNIVERSITY OF
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= Educated, Skilled, Innovating

Source: Dorin, 201
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If you want to help the environment:

E Green techneproductivist= land sparing & eat
more white meat or be vegan



HyperCubeProductionPossibilitysets
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Land Sparing Potential
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What if we produced crops with best available technology every where?

#" C
v Crop phels (2 ha™')
o -

FAOSTAT database
* Crop production volumes

Cropland aflocation model

with inear optimézation
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MLS scenario

» Present cropland exten

TLS scenano

* 220% cropland released in each
simulation unit

+ No cropland in biodiversity hotspols

based on MLS
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locations (MLS__)
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Endogencus crop model data
* Nutrient requiremants
* Irrgation water reguirement
o h Exogencus data and models

» Carbon in potential natural vegetation

* Nen-CO, GHG emissions
s ADH

Folberth et al. 2020



Cropland area (10° ha)

Environmental o
Barley Maize Rapeseed Sugar beet Other row crops Change Institute eCl
Cassava Millet Rice Sugarcane Vegetables/fruits & UNIVERSITY OF
Cotton Potato Sorghum Sunflower Non-food X & OXFORD
G
Groundnut Pulses Soybean Wheat
900 -
61.85%
(56.73%)
600 -
We only need half of global cropland
300 -
0 -
T T T
Physical cropland Cropland requirement Cropland requirement
extent 2011-2015 with maximum with targeted

land sparing land sparing Folberth et al. 2020
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Other environmental impacts
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Irrigation water Irr~i‘gation wé;;r
Maximum Land Sparing Targeted Land Sparing

Folberth et al. 2020
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REVENUES; Commaodity sales, subsidies, ecosystem service payments

Field Input
Ck Direct Costs

b MR

- e

C2
Farm
Costs

C3
Infrastr.
Costs

Calculative
Costs

RETURN TO LANDontribution Margin 3

Cost of land

~.—.unn 1V FARMER / INVESTO#&(fit




Soybeans: Cost of production

25

Total production cost of soy (USD/t) &

— [ 201 - 220
W 221 - 240
Soy_productlon on 241 - 260 ’ &
profits -
261 - 280
. 281 - 300
Market price
USD 365/t, _ _ —_ _ S01-36
366 - 450
Soy production ond [ 451 - 600
losses B 601 - 750

751 - 1500
>1500

Soy production not
reasonable /feasible
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Plot of Soybean supply curve

Cost of Production (USD/tonne)

0e+00 16408 20408

Cumulative Production (tonnes)

Vittis et al. (2020)



Land Sparing

IS reducing
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Barley Groundnut Rice Soybean Sunflower
Corn Potato Sorghum Sugar beet Wheat
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Total production Total production Total production
costs in costs in maximum costs in
business as land sparing targeted land
usual practices sparing

Vittis et al. (2021)
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What could happen if there are new tech
breakthroughs?
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AIgaefarm to produceanimalfeedand recycle in aearclosedoop
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Wood from Restoration for P
Bioenergy w Carbon Sequestration

Carbon dioxide uptake by forests,
: biomass plantatons and degraded

mine lands that are restored
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We could still make the 1C world with ¥
Algae feed
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In the breakthrough scenario you are allowed eat
meat again (unless you oppose the associated al
welfare implications)
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Challenges ahead

AEpistemic plurality and shifts
AEvolutions and bursts of technology
Alnter- & intra-generational justice
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@ Carbon Budget Explorer

@ This website has been updated in March 2025 (see About page).

Remaining carbon budget That amounts to

299 7X

Gt CO, the current annual emissions

Global settings
The remaining emissions are determined by:
Limit global warming to (°C) @

1.5 1.6 1.7 1.8 1.9 2

Acceptable risk of exceeding global warming limit @

017 0.33 0.5 0.67 0.83
Reduction of non-CO, emissions @

0.17 0.33 0.5 0.67 0.83

The allocation of these emissions over time is determined
by:

End-of-century negative emissions @

0.17 0.33 0.5 0.67 0.83
Timing of early-century mitigation @
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® EE= United States of America veveeror
NDC ambition in 2030 relative to 2015: 44 to 47 % reduction

Allocation method Grandfathering Per capita Per capitaconvergence Abilityto pay GH developmentrights Equal cumulative per capita

2030 reductions
relative to 2015

63% 86% 70% 97% 199% 313%

2040 reductions
relative to 2015
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