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INTRODUCTION



O ur Ch a | | en g es An integrated approach can

limit trade-offs and increase
synergies

Food and land

systems are
responsible for...

1/3 global GHG
Crippa et al. 20

Agriculture and forestry will be the most impacted by
climate change and losses of ecosystem services, but
many actors are still defending the status quo 3




Transformation 4 - Sustainable food, land, water,
and oceans

Leave no one behind
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Source: Sachs et al. 2019, Nature Sustainability 4



The mission of the Food Agriculture Biodiversity
Land and Energy (FABLE) Consortium

< To help countries transition towards sustainable food
and land systems

% Without displacing problems to other countries
(« leakage ») so that we remain within the safe
planetary boundaries

<+ By strengthening the role of local researchers who
want to work with the rest of the society




Who we are FABLE Advisory Council elected internal

and external members for 2 years

A collaborative initiative
launched in 2017

FABLE Country Teams:

independent research
teams “

> 24 countries FABLE-US

NCSU, RTI, UCSB

> 200 researchers, and UCSD

> “80 national institutes

+ technical partners

such as PIK FABLE Secretariat formed of SDSN, IIASA and the
Alliance of Bioversity-CIAT 6




What we do

‘ﬂ 1. Build in-country modeling capacity to assess the impacts of national

policies on food security, GHG emissions, biodiversity, resource use, and
socio-economic development

interdependencies across countries and the need for collaboration to

@ 2. Coordinate national-to-global integrated pathways to show
achieve the Paris Climate agreement and the SDGs (“Scenathons”).

m 3. Support science-policy interactions for pragmatic research and informed
decision making




The FABLE Calculator

Step 1. Targeted human consumption

Excel based tool

O pen an d free Step 9. Feasible human consumption Step 5. Productive
At nationa| or I land adjustment
subnational level Step 2. Targeted livestock production Step 4. Targeted pasture and If the targeted
Focus on agricultural cropland productive land is
3 ) TP " e higher than the
tep 7. Feasible livestock production ‘_ ;
sector (> 7 O P p Step 6. Feasible pasture <—— n.1ax|mum Iand.
m mod ities) I and cropland available depending
CcO on initial stocks and
Forest ry sector n ery Step 3. Targeted crop production restrictions on
; forests and other
added and under testlng L . . land conversion
. Step 8. Feasible crop production
2000-2050, 5yr time step
No optimization - | |
equilibrium based on Legend: Step 10. Computation of indicators
o o Sends input to compute targeted variables
uantities onl ,
9 y —> Sends input to compute feasible variables * Food security * On farm employment
| g : * GHG emissions * Synthetic and organic
tep to compute targeted variables | L. i = . A
* Biodiversity nitrogen application
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SCENATHON 2023



What is a Scenathon? rscenario marathon”

It is an iterative
approach to
integrate national
and global scales

/ 743\ 1. Agree on global sustainability targets \
g g y targ
R 2. Local researchers design and compute
> national mid-century pathways

3. Aggregate national pathways, ensures

@ ® international trade is consistent, and
\\ compare with global targets /
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FABLE Scenathon 2023 L ioating + 6 rest of

the world regions

* Online and in-person
What will happen if we do stakeholc!er
Current Trends . consultations
not act differently than

the past decade / today
commitments/targets are

met
What will happen if national
Global Sustainability actions/policies are aligned
with global sustainability

targets

What will happen if national




Results

Global Targets Current Trends National Commitments Global Sustainability
Food security
.
Biodiversity
e increase > 15% by 2050 -12% -9% -10%
CO2e from agriculture <4 Gt by 2050 8.6 6.4 4.7
cutonsgonse | e |2 : i

CO2 from LUC
Cumulative CO2 from AFOLU

N&P

Nitrogen use
Phosphorous use

<-1.3 Gt by 2050
<40 Gt 2020-2050

<68 Tg by 2050
<16 Tg by 2050

3.1

7077%7

150 (120)

0.4

123 (100)

32
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77777

-2.2

777777

117 (94)

31
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Results

- Itis getting harder to meet all our global targets

« We have more targets (15) - potential trade-offs between different objectives become more
obvious

« Some targets have been narrowed, e.g. zero deforestation instead of zero net deforestation, and
more precise e.g. methane

By shifting calibration year from 2010 to 2020, the challenge to meet our targets just got bigger as
too little progress has been done during the past decade

 National Commitments

» Hard to translate vague commitments into quantitative targets specific to the food and land
systems

« Some commitments outside the boundaries of what can be computed with the FABLE Calculator

« Difficulties to implement the commitments into the tool for some countries

« Global sustainability

« Some countries did not differentiate a lot national commitments from global sustainability
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Results
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Results

Decomposition analysis:
Impact of each scenario change on Feasible Kcal

National Commitments Global Sustainability Scenarios

. Afforestation

. Agricultural Expansion

’ Agroecological Practices
B Biofuel

. Crop Productivity
I Diet
. Food Waste
B Livestock Productivity
. Protected Areas
- . Post Harvest Loss
. Ruminant Density
NC/GS Trade Adjustment effect
. Urbanization
-400 colour

2030 2050 2030 2050 @ All scenarios combined
Year

o

(kcal per capita per day)
N
o
(=}

Compared to Current Trend

What are the scenarios / actions that drive most impact? Example from the UK
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ONLINE INVENTORY

afolumitigationinventory.org



GHG mitigation option online inventory

Objectives

« To show the role of agriculture and land use in current greenhouse gas emissions by
country

* To gather more detailed data on mitigation options for AFOLU which account for
heterogeneity

 To facilitate usage and comparison of GHG emission reduction factors for alternative
mitigation options by AFOLU sub-sectors in a transparent and collaborative way

* To highlight the impacts of mitigation options on on-farm inputs, productivity, and
biodiversity
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GHG mitigation option online inventory

CONSORTIUM

S bogmamave  (QUFABLE AFOLU Profile

Total greenhouse gas emissions and role of AFOLU

China's profile on Total GHG Emissions in 2014 Breakdown of China's AFOLU sector in 2014
I;t;IGesmgis:;?ns: AFOLU PPU In China, the Agriculture, Forestry and Other Land Uses (AFOLU) sector makes
CO'ze : up 7.5 percent of total GHG emissions, with enteric fermentation and agricultural

75%N  11.5% soils representing 29 and 27.5 percent of China's total AFOLU emissions (i.e.,

Total emissil
otal emissions 924.5 Mt CO,e), respectively.

per capita:
8.9t CO.e/cap

Source UNFCCC

Emissions:
924.5 Mt CO2e

Removals:
-1,104.1 Mt CO2e
Clear Filters >

Net:

Energy / -179.6 Mt CO2e
+149.4 ‘
IPPU @ Energy ( Waste AFOLU ‘—
+242.4
] g
In 2014, China's annual CO,e production-based emissions totaled 12,268.9 Mt emissions removals
CO.e which represented 20 percent of global GHG emissions, ranking China as
the 1largest contributor of GHG emissions.lts per capita GHG emissions - tivation: 242.4 oth ulture: 107
. . . ICe cultivation: . er agriculture: ..
averaged 8.9 t CO,e, making the country the 52 largest per capita GHG emitter . 9 i
that vear @ Manure management: 149.4 @ Enteric fermentation: 268.1
year. @ Agricultural soils: 253.9 @ Land-use change...: -1,104.1

Values expressed in Mt CO2e

Download Filtered Data -

https://afolumitigationinventory.org/




GHG mitigation option online inventory

Emission Factor per Farming System expressed in kg CH4/ha Conventional rice farming refers to
the traditional method of growing

rice using the flooding of the fields
and using a variety of pesticides,

Rice Cultivation - Conventional rice farming

700 - IRR-AWD IRR-INTER fertilizers, and other inputs. This
BIOCH N-LOW approach is widely used for rice
600 - IRR-CF N-NO St e
® IRR-CFD N-PIG
500 - N-CONV IRR-RF
IRR-CFDII R-TILL -
© of China's AFOLU
S 400 - R-F N-UREA GHG emissions in
5 R-GM @ IRR-SWD 2014 is attributed
2 300- . STRAW IRR-CI . to Rice Cultivation
® IRR-TSWD 2. C
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VAR-D
B | B B N-HIGH
100 -
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B e %% PR DR A0 PR R o
°© z &) S © @ Historic IPCC MtCO2e 2014  MtCO2e 2074

2424 -

Download Filtered Data - Rice Cultivation Inout-AR6 | UNFCCC




GHG mitigation option online inventory

Trade-offs and synergies

strongly increase
increase

stay neutral
decrease
strongly decrease
data not available

<pooa

IRR-CF

IRR-CFD

IRR-AWD

VAR

VAR-D

IRR-CI

IRR-INTER

IRR-SWD

N-UREA

Yield (output)

pooEs o

Irrigation  Aboveground
water (input) biomass &

(output)
Hover over a value to quickly view more details, and click on one of them to anchor
the content.

CFMSD
Yield (output)

>

stayed neutral

4’ ¢ ) Mitigation

Option

Description

Y
5
Non-GHG
\L ; Indicator
Description

Download Filtered Data -

Download Filtered Data -

https://afolumitigationinventory.org/ 20



GHG mitigation option online inventory

« China used as pilot in the framework of the FOLU-China country
platform and in collaboration with the Chinese Agricultural University

 Data on historical emissions can be displayed for other countries

* We are looking for:
* relevant papers (scientific and grey literature) that could enrich the database

* collaborations
 funding
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Environmental and agricultural
impacts of dietary shifts at global
and national scales

The
./\. Food and Land Use
=Z Coalition

Publications

FABLE Policy Brief

Pathways for food and land use
July 2021

D

2019 Report of the FABLE Con

Pathways
Su sta ina

2020 Report of the FABLE Consortium

Pathways to
SUREIIELE
Land-Use and
Food Systems

Global Reports:

Pathways to Sustainable Land-
Use and Food Systems (2019 &
2020)

The
1. Dietsatthe centerof = Food and Land Use
food and land systems

systems to contribute to global
biodiversity targets

Contents
FABLE Policy Brief

pathways for net zero

FABLE Policy Brief
October 2022

Headlines

* Net imate comemitments from countrius repre
of carment. mhowe g (CHG) e oo wred |‘..In:n
warmeng .ddhbddud_r(hpvnhmdlnd

** Contents

N 1 Netsros

National food and land mitigation

vt o typebogy of six peofiles for countries to
ﬁclmuhopnm—nl-mm '.- can delver (mvfﬂ'f
tam o 20

Policy Briefs:

* National food and land mitigation
pathways for net zero (2022).

« Pathways for food and land use
systems to contribute to global
biodiversity targets (2022).

* Environmental and agricultural
impacts of dietary shifts at global
and national scales (2021).

Sustainability
] ?cuence

FABLE Special Issue in
Sustainability Science

» Globally-Consistent
National Pathways towards
Sustainable Food and
Land-use Systems. (2022)

Environmental Research
Letters (2023)



Thank you!

ABOUT > COUNTRIES METHODS > NEWS PUBLICATIONS JOIN

A network for sustainable food systems

at national and global scales

The Food, Agriculture, Biodiversity, Land-Use and Energy (FABLE) Consortium

LEARN MORE >

fableconsortium.org




