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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

* Largest economic sector
* 50% nature-based GDP (WEF)
* Food system GDP in France 36% -FIN?

iodiversity loss 2020
orerses B / . Extreme weather
* Largest en |ployer (Ag 1 [25] billiot I)

4.0

PR S A
* 65% of working poor depend on ag o TS
* Largest source of childlabor | S L AP So———
* AFOLU 23% of total GHGs emissions

* Food system (21-37%)

Data fraud or theft

\ “Asset bubbl
Critical infrastructure failure SOCI‘A‘ :S r::yqov il
* Negative emissions [11.2 GtCO2/yr] o

* Largest driver of Biodiversity decline .
* Largest source of Risk

* Largest source of N&P pollution
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Land use changes
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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
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AGROECOLOGY: AN AMBITIOUS,
SYSTEMIC PROJECT

* Jointly addressing the challenges of ensuring STU Dw
sustainable food for Europeans, protecting
biodiversity and natural resources, and
mitigating climate change calls for a profound An agroecological Europe in 2050:
transition in our agri-food system. An agro- multifunctional agriculture for
ecological project based on abandoning . h.ea.lthy eating
pesticides and synthetic fertilisers and & Fordaton Charics Liopld Myl (r;gg;\r;gr:;;zwi;:e;ngrs For Agroecology

redeploylng extensive graSSIandS and Iandscape Xavier Poux (AScA, IDDRI), Pierre-Marie Aubert (IDDRI)

i nfra St ru Ctu res WO u | d l n a ke It p OSS i b I e to ta C kl e With contributions from Jonathan Saulnier, Sarah Lumbroso (AScA), Séb;'istien
. Treyer, William Loveluck, Elisabeth Hege, Marie-Héléne Schwoob (IDDRI)

=> Implies land-sharing, less meat, but red meat




B Mental map of economic growth & Land sparing

Lewisian pattern of growth
Modern economic growth
Structural transformation...

Farm Sector

® Traditional, Backward

® Low productivity, Poverty
® Uneducated, Unskilled

® Unorganized, Informal Modern techno/inputs

Research, Technical progress
Education
Infrastructure
MARKET growth

Non-farm jobs

s

(Social safety net)
(Environmental externalities)

Agricultural

economics

Environmental

o
Change Institute eCl

Non-Farm Sector(s)

® Modern, Developed
® Capital accumulation
® Educated, Skilled, Innovating
® Organized, Formal

Development
economics

New
structural
economics

Neo-
classical
growth
theory

Source: Dorin, 2016
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If you want to help the environment:

= Green techno-productivist = [and sparing & eat
more white meat or be vegan
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HyperCube: Production Possibility Sets, & ec
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Land Sparing Potential
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What if we produced crops with best available technology every where?

FAOSI’AT database
« Crop production volumes

Crop phel (1 b’
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Endogencus crop model data
« Nutrient requiremants
* Irrigation water requirement

« Without crop switching 10 new
locations (MLS__)

* Area fraction per crop in each ""s
&muahon unit <34% (MLS__)

Exogencus data and models
= Carbon in potential natural vegetation

* Non-CO, GHG emissicns
« 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



Irrigation water

Maximum Land Sparing
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Irrigation water

Targeted Land Sparing

Environmental
Change Institute

s
eCl

UNIVERSITY OF

4
-t
®©
=
=
D
=

Folberth et al. 2020
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Techno-economic cost accounting
OXFORD

REVENUES; Commodity sales, subsidies, ecosystem service payments

Field Input
C1- Direct Costs
Field
costs
RETURN TO FARM - Contribution Margin 1 (movable)
Variable Costs = BRI
C2-
Farm
Costs .
Fixed Costs
RETURN TO INFRASTRUCTURE — Contribution Margin 2 (immovable)
C3- .
Calculative
Infrastr. C
Costs osts

RETURN TO LAND- Contribution Margin 3

Cost of land

~.—+oniv 1U FARMER / INVESTOR - Profit
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Soybeans: Cost of production Supply schedule
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Plot of Soybean supply curve

Total production cost of soy (USD/t)

— I 201 - 220
] 221-240
Soy Productlon on 241 - 260
profits -
261 - 280
. 281 - 300
Market price
- 1-
usD365/t, _ _ —_ _ 301-365
366 - 450

Soy productionon - 451 - 600
losses

Cost of Production (USD/tonne)

Soy production not
reasonable /feasible

Vittis et al. (2020)
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Barley Groundnut Rice Soybean Sunflower
Corn Potato Sorghum Sugar beet Wheat

@)
) 24 -
=2
o
<
© 18- 65.2%
. - o
Land Sparing p 587%
7
. . 8
(@)
= )
COsts.... S T
T - -
o
a
s 1 e _
° o-
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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Algae farm to produce animal feed and recycle in a near closed loop
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Wood from Restoration for ) wsor
Bioenergy w Carbon Sequestration

Carbon dioxide uptake by forests,
: biomass plantatons and degraded

mine lands that are restored
Dispersed CO. p

Capture and
separation

Carbon-based
production

(e.g. fuels, power, {
kb bl | wood, plastlcs) l \Mf
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formations Depleted oil

Geological gas reservoirs
formations

Deep aquifer
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We could still make the 1C world with ) e
Algae feed

35
- BAU Alg-Feed CCS25
30 — BioEnergy —— Alg-Feed CCS50
Alg-Fuel  —— Alg-Feed CCS75 2.8°C | lacre0
— Alg-Feed HadCRUT4 Data !
25 SRCP A4S
2.1°C
20
1.8°C
$RCP 2.6

1.4°C

“%1.0°C

Temperature Anomaly [° C]

1900 1950 2000 2050 2100



N the brea
meat agair
welfare im
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kthrough scenario you are allowed eat
(unless you oppose the associated animal
nlications)

...huge challenge to compute what is right or wrong
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Challenges ahead

* Epistemic plurality and shifts
* Evolutions and bursts of technology
* Inter- & 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) @
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Acceptable risk of exceeding global warming limit @
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Reduction of non-CO, emissions @
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The allocation of these emissions over time is determined
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End-of-century negative emissions @
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@ Carbon Budget Explorer

That amounts to

7X

the current annual emissions

Remaining carbon budget

299

Gt CO,

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-CQO, 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
Timing of early-century mitigation @

0.67 0.83

Immediate Delayed
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GHG emissions (Gt CO,e/year)
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® This website has been updated in March 2025 (see About page).
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NDC ambition in 2030 relative to 2015: 60 - 90 % increase

Allocation method Grandfathering Per capita Per capita convergence Ability to pay GH developmentrights Equal cumulative per capita

2030 reductions
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2040 reductions
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Challenges ahead

* Epistemic plurality and shifts

* Evolution and bursts of technology
* Inter- & intra-generational justice
* Multi-objective aspirations
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Bending two curves on biodiversity and 525 UNIVERSITY oF
climate and still feed the world in country =~ OXFORD
context?

75

1970

77 SOQN pue sebpald  [ensn se sseuisng

Emissions (GtCO, yr™)

Increased conserval tion efforts ' w
+ more sustainable production ®---------* @
+ more sustainable consumption g
Y
. o
I d rvation efforts emissions (_g
Business as usua | @--crecceeccncennncceerrce e e

2018 2050
—50 T T T T 1
2000 2020 2040 2060 2080 2100

ways in BAU, 2 °C
ns, orange lines), 1.5

Fig. 1] Global net anthropogenic CO, e
and 1.5 °C model scenarios. The 2 °C

Leclere et al., 2020, WWF LPR2020



Challenges ahead

* Epistemic plurality and shifts

* Evolution and bursts of technology
* Inter- & intra-generational justice
* Multi-objective aspirations

* Impact uncertainties
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The FABLE Consortium

* National and sub-national levels are critical
for decision-making.

* |n order to feed into the policy processes, we
need scientists who are based in the
countries.

* Countries are interdependent. Their decisions
impact the others.
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Scenathon [sT1 na:Bon]

Scenario + Marathon

* ASCENATHON is a time restricted scenario exercise building solution
pathways.
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Scenathon to Ensure Globally Consistent National Pathways

The Scenathon results can be
monitored on the online
Scenathon dashboard
https://www.scenathon.org/

Trade harmonisation

' 4

U NATIONALTARGETS

Australia

+ other
countries

36


https://www.scenathon.org/
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Global Dashboard OX F O RD

0000

Health Biodiversity GHGs

< /

/ Linker machine \

Trade consistency

Bilateral coordination
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G I 0 ba I Ta r ets A minlmum share of earth’s terrestrlal land supports blodlversity conservatlon. No net loss by 2030
and anincrease of at least 20% by 2050 in the area of land where natural processes predominate.

Land and A minlmum share of Earth’s terrestrial land Is within protected areas. At least 30% of globol terrestrial
Blodiversity areq by 2030

Zero net deforestatlon. Forest gain should ot least compensate for the forest loss at the global level by
2030

Greenhouse gas emlsslons from crops and llvestock compatible with keeping the rise in averoge
* FABLE cou ntry teams global termperatures to below 1.5°C, which we interpret s below 4 GtCO.e yr by 2050 (2.9 Gt for non-CO,
.. . Greenhouse gas emissions ond 0.1 Gt for CO; emissions)
jointly decide on global emisslons from
. AFOLU Greenhouse gas emlsslons and removals from Land-Use, Land-Use-Change, and Forestry (LULUCF)
ta rgetS to be ac h |eved compatible with keeping the rise in overage global temperatures to below 1.5°C. Negative global

. greenhouse gas emissions from LULUCF by 2050
collectively

Zero hunger. Average daily energy intake per capito higher than the minimum requirement in all countries
by 2030
Food securlty

Low dletary disease rlsk. Diet composition to ochieve premature diet related mortality below 5%

* Th €n eac h cou nt ry tea m Water use In agriculture within the limits of internolly renewable water resources, taking occount of other

: human woter uses and environmental woter flows. Blue water use for irrigation <2453 kiPyr’ (global
a p pl lest h ese ta rgets to Freshwater estimates in the range of 670-4,044 km?yr') given future possible range (61-90%) in other competing

its country context. WILer uses

Nitrogen release from agriculture within environmental llmlits. N use <69 Tg N yr' total industrial
Nitrogen ond agricultural biological fixation (global estimates in the range of 52-113 Tg N yr') and N loss from
agricultural land <90 Tq N yr' (global estimates in the range of 50-146 Tg N yr') by 2050

Phosphorus release from agriculture within environmental limlts. P use <16 Tg P yr' flow from
Phosphorous fertilizers to erodibie soils (global estimates in the range of £.2-17 Tg P yr') and P loss from ogricul tural
soils ond humon excretion <8.69 Tg P yr' flow from freshwater systems into ocean by 2050

Global Targets from the 2020 FABLE Report
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2.1. Adaptation of the
GDP GROWTH & POPULATION model to the local

context

GDP per capita Population
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compute indicators
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2. 2. Selection of the
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2.3. Review and analysis
of the results

et Food waste Automatic traffic light
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potential errors and

Livestock Pasture Pt :
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Global GHG emissions from AFOLU

Countries and
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Quo Vadis?

-.xHow can global “SDGs” be soéially produced? _ /

b
iR oa
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