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* Acute food insecurity: ; up about
200 million (!!) from early 2020

 “FAO and WFP warn that acute food insecurity is
likely to deteriorate further in 18 hunger hotspots —

comprising a total 22 countries — during from June to
November 2023”

https://www.wfp.org/publications/wfp-global-operational-response-plan-update-7-
february-2023 https://www.wfp.org/publications/hunger-hotspots-fao-wfp-
early-warnings-acute-food-insecurity-june-november-2023
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Early warning hunger hotspots
June to November 2023

Key drivers and aggravating factors

}:-'g Conflict/insecurity A= Displacement fd: Dry conditions sﬁ Ecenarnic shocks

B Fload m Political instabilityunsest < Tropical cyclone REG “S”;h-é'l - Syrian Arab | Afgpanistan
(Burkina Faso, Mali) Lebanan. Republic e K
o YA o M A+ ’ 3w A
Pakistan * Myanmar
- Haiti g-:gf‘;nﬁ: T s o
w i Il = Yemen
= 3o A
PEGIONAL RISK hﬁ - [
Central America f:m;ll;: s
(El Salvador, Guatemala, B
Honduras, Nicaragua) Ethi
i = Nigeria= ’ :I_ E'PI;_ A
e o 7 -

Hotspats of highest concer’ . )
B Hotspots of highe Em Central African Republic

B Hotspots of very high concem? o Y S A

B Hotspots of high concern?

Democratic Republic «
of the Congo

e A

Displacerment applies when it is a key divver of Tood insscurity of a significant factor undeslying vulnerability.
It applies to both IDPs and migrants and refugees.

« Malawi
. o . _ o Sy g
or if the shock already occured bul will impact faecd securily over the Torecast perod. =S

An feon applies both il the shodk (2.9, diy canditions) is forecasted 1o take place during the Torecas) period

" This categary includes holspots already with populations in Catasirophe (Integrated Food Ssourily Phase Classification [IPCl/Cadee Harmonisé [CHI), a5 well as hotspols al risk of deterioration lowards catastrophic condilions. A1 risk are those hatspols where an exiremely
wulrierable popudation in Emergency (IPCSCH Phase 4) is Facing severe aggravaling lacioes - especially acosss consiraints = thal indicale a further delericeation and possible occurence of calastrophic condllions in the aullosk perisd. Per definition, This categary also mcludes
halspols with Famine or Risk of Famine

I These are holspots wilth sizeable populations = over 500 D00 people - estimated of projected Lo be in Emergency (IPC/CH Phase 4) levels of acule faod insecurily ar identified as severely acule laod insecire as per WFP's Consalidaled Approach for Reponting Indicators af Fosd
Security (CARI) or ramote CARI [rCART) methodology, or halspots with mare than 10 pescent of the analysed popalation in Ermergency (IPC/CH Phase 4) or severaly scute food insecure, and at least 50 parcent of the population analysed. In the included countries, ife-threatening
conditions are axpected ta furthes intensily in the cutlook period.

3 0thes courtries, in which scute food insecurity is likely 1o detericeate further during the cutlock pesiced, and which were identified as hurger halspols

Spurce of datac FAQ and WFP. 2023, Hunger Hotspols analysis [dune o Movemnber 2023). Rome. Source of magp: Uniled Mations. 2030, Map of ife World, Cited 20 Seplember 2022, v cop/peospatial/camentmap-sorld

The bourdaries and names shown and the designations wsed on these map(sl in this nformation product do pal imply the expressian of any spinion wikatsoever on the part of FAQ and WFP concerning (e lagal' starus of any courdry, lermilorg city or ares or of its suthonities, or
concerming e defimitation of its frontiers and bourdaries. Deshed Nres on maps represent appracimale border fines Tor wivoh thers may ol yel be ol sgreement. Dodred fine represents approximately (e Line of Cantral in Jarnmu and Kashmir agreed upon by India and Pakistan.
The final stalus of Jarnmu and Kashimir fas nol yef been agreed ogon by the pavties. Final boundary befwesn the Sudan and Sowth Sudan fuas nol el been defanmimed. Final stalus of the Abyei area is nol yef defermined.






* Food security challenges are dynamic and
interconnected

* Geopolitical, physical, social, and climate risks
interact with each other (e.g., multiple bread
basket failure, conflict, livelihoods, health).
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Actions to
Transform Food Systems
Under Climate Change

Inabilities of food systems

— “to produce greater quantities of food to feed a
growing world population”

— “to meet nutritional needs”

— “to benefit everyone equally and equitably,
with both over- and underconsumption rife in
current food systems”

“Negative impacts of food systems on the
environment and natural resources”

Climate change

— “increasingly having severe negative impacts on
food systems”

— “food systems themselves are part of the
problem through direct and indirect emissions.”




Rapid and radical transformation

_ _ . o “A radical
The dominant discourse in academic circles .
. transformation
* Grandiose yet vague plans
« Atendency for one-size-fits-all solutions of the global
* Very limited understanding of how food system is
interventions will impact complex system urgently needed”

DISCUSSION STARTER ™

# Cost estimate:

How trén‘sformin : food systems undér climate chah e WiII cost trillions, but i
inaction will costgmore ! : S 1 . 3 trl I I 10 n/yea r

Puiie THorwTow, Yuune Crane, Ana Marin Loocuerrero, Bruce CameseLL

Source: https://clim-eat.org/the-price-tag-for-transforming-
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https://clim-eat.org/the-price-tag-for-transforming-food-systems-under-climate-change-2/

Efficiency: Maximizing outputs (e.g., crop yields, economic value,
nutritional value) relative to inputs (e.g., labor, land, water, or capital)

Resilience: Capacity of the system to absorb shocks and stresses and
maintain function

The pursuit of efficiency

» Specialization: growing only one or a few crops (e.g., corn and soy
monocultures)

* Consolidation: larger farms and businesses justified by “economies of
scale”

* Intensification: high inputs to get high outputs

&2 COLUMBIA CLIMATE SCHOOL
Climate, Earth, and Society



* Distributed Systems: Adaptability through geographic and
production diversity

 Redundancy: Protection via duplicate system elements (e.g.,
multiple markets/sources)

e Diversity: Enhanced resilience through variety in crops or
markets

We also need to be aware of...

* Unintended Consequences: Unforeseen side effects from
system changes

.o . . % . . .
* Naive Interventionism™: lll-informed interventions may cause
more harm than good
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Eliminate harmful elements: Removing elements that cause
harm or uncertainty instead of adding new elements or
interventions.

Resilience through simplification: Reducing unnecessary
complexity and avoiding potential hazards can enhance systemic
resilience and stability

Transformation => more of a shift away from harmful
practices
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Via negativa for the food system

1. Cut Synthetic Inputs: Limit environmental harm and
Input dependencies.

2. Minimize Waste: Lower energy use and greenhouse
gas emissions.

3. Diversify Crops: Boost resilience against pests,
diseases, climate change, and economic risks.

4. Decentralize Supply Chains: Increase system
robustness against disruptions.

Improve our global food system by subtracting what harms
It.
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Transformation: avoid
an unchecked rush
toward new practices.

"We made too many wrong
mistakes.”

- Yogi Berra
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U.S. Approves the Sale of
Lab-Grown Chicken

The Agriculture Department granted
approval to cultivated meat producers for
the first time in the United States,
representing a watershed moment for the
alternative protein industry.

A chicken dish featuring lab-grown, “slaughter free”
meat from Upside Foods. Gabriela Hasbun for The New
York Times

By Linda Qiu
7 Reporting from Washington

June 21, 2023 Updated 6:00 p.m. ET







Food system structure — production
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Food system structure — visualizing trade

log(kcal)

Flows account for 80% of the average

. % ;j‘i" # :"‘:‘;\ﬁ '31 9 log(kcal)
total global trade from 2019 to 2021. ,\»5;’ /5—* - I

Wheat: largest 2.8% of flows
Rice: largest 3.5% of flows
Maize: largest 1.9% of flows



Food system structure — trade connectivity
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Flows account for 80% of the average
total global trade from 2019 to 2021.

Wheat: largest 2.8% of flows
Rice: largest 3.5% of flows "
Maize: largest 1.9% of flows



Food system structure — community structure

Same color => same
trade community

Based on Infomap
community detection

https://igraph.org/r/doc/clus
ter infomap.html



https://igraph.org/r/doc/cluster_infomap.html

Environ. Res. Lett. 16 (2021) 105003 https://doi.org/10.1088/1748-9326/ac1adb “Flgure 7 COOperathn |n

ENVIRONMENTAL RESEARCH efficiency and resilience for

LETTERS - ”
weighted food trade networks.

LETTER

A complex network framework for the efficiency and resilience (A) Schematic of the cooperation scheme.

trade-off in g|0ba| food trade (B) Empirical values (2008—2018 an)

(C) Change: Start: avg, 1965 — 1975; End:
avg, 2008 — 2018

Deniz Berfin Karakoc and Megan Konar™
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Multi-hazard risk to global port infrastructure and
resulting trade and logistics losses

Jasper Verschuur® '™, Elco E. Koks"2, Sihan Li® & Jim W. Hall'
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Food system structure — global network of ports
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Bernhard Schauberger: Modelling food security

A cornucopia of models to examine system dynamics

From Schauberger, 2019



Several events are compounding the coronavirus
disruptions to supply chains

Locust infestation in the Horn of Africa and parts of the
Middle East and South Asia

Dry weather in Europe and South America
A second wave of COVID-19 outbreaks
Shortages of farm labor
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Wheat, maize, and rice: Form the backbone of
global trade in staple crops, with high importance
for food security

e 43% of the calories and

* 37% of the protein directly consumed by the
human population
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Source: Marchand et al. (2016);
Heslin et al. (2020)

Production shock (-20%) from PAK with reserves at 5% dR /RO

An inventory balance to compute
impaired supply, i.e. supply that needs
to be made up for through:

1) Inventory use,

2) New trade connections, and/or

3) Increased domestic production

-0.50

Domestic Supply =
Domestic Production + Imports — Exports + Reserve Use



Source: Schewe et al. (2017)

* Simulates world market prices and i ‘
: -‘ Ilﬁ.'.‘; ' .ﬁll- i
Storage movements L\"\ ﬁh .ﬂ . ,.'||!“t“ 7&\ r:*h.
* Accounts for trade policies and UV AR

commercial and public inventory holding =~ i

Three agents are represented
1) Commercial inventory holder: bounded rational profit optimizer
with adaptive expectation and one-year forecast period

2) Strategic inventory holder: seeks optimal tradeoff btw cost and
food security

3) Domestic consumer




Wheat scenarios

Production Effect Production and Export Restriction Effect
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Maize scenarios

Production Effect

Production loss (%)

Brazil 13
Argentina 12
Ukraine 9
Pakistan 7 7
Iran 30
Kenya 15
Saudi Arabia 53
Ethiopia 13
Somalia 48
Yemen 25
Global 22

Relative change (%)
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Rice scenarios (<
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Scenarios for the war in Ukraine

We have a collection of scenarios focused on wheat;

Looking at international cooperation scenarios with the Black
Sea Grain Initiative and solidarity line.

22/07/2022

Ukraine

Source:
https://commons.wikimedia.org/wiki/File:IMO _we
Icomes maritime humanitarian _corridor_in Black
Sea %2852233881214%29.ipg, //13/2022

Source: https://commons.wikimedia.org/wiki/File:Black Sea Initiative.svg#file,
11/17/2022
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https://commons.wikimedia.org/wiki/File:Black_Sea_Initiative.svg#file
https://commons.wikimedia.org/wiki/File:IMO_welcomes_maritime_humanitarian_corridor_in_Black_Sea_(52233881214).jpg
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No change

0

Baseline scenario: “stalemate”

Impaired supply as a fraction of reserve
trade year '22
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Impaired supply as a fraction of reserve
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Impaired supply
trade year '22
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Impaired supply as a fraction of reserve
trade year '22
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Wheat: trade flows 2005-2008
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Modeling loss-propagation in the global supply network: The @Cmm
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Pathways for the food system

1. Via negativa: Improve the food system by subtracting what harms it
—  Synthetic Inputs: Understand and reduce.
—  Waste: Minimize at all stages.
—  Crop Diversity: Increase for resilience.
—  Supply Chains: Decentralize for robustness.

2. Systemic Risk Analyses: Apply network science and dynamic systems
models to anticipate, prepare for, and navigate potential disruptions and
vulnerabilities in our food systems.

3. Governance: Build institutions that prioritize sustainability and
resilience while upholding individual freedoms and liberties. Engage
stakeholders at all levels, from local farmers to international bodies, to
ensure the food system is fair and beneficial for all.

Embracing via negativa, rigorous analysis,”and"thoughtful
governance will help us toward a more resilient, sustainable,
and equitable global food system.
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