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Feeding cities at a time of socioecological crisis

1. Why is the agrifood system so important? Emissions, wastages, losses
2. The way out: an Agroecological Transition of the global Food System
3. To be part of the problem and part of the solution: carbon sequestration



How many transitions? It’s not all about renewables:
agroecological and food transitions are key...
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I - Without changes in agricultural
1§ e ==~ management and diets, it is impossible
Hig . tolimit climate change to 1.5°-2°
6 * «Even if fossil fuel emissions were to stop
immediately, current trends in global food
B wer systems would prevent the achievement of
_ s=  the 1.5°C target and, by the end of the
| 2 i century, threaten the achievement of the 2°C
af - target. Reaching the 1.5°C target requires
rapid and ambitious changes in food
’ systems, as well as in all non-food sectors»
= S Gl e D CLIMATE CHANGE _httos://science sciencemag.org/content/370/6517/705/tab-pdf

Fig. 2. Estimated GHG emissions from all human sctivities (lood plus nanfesd) for different Tood Gluhal fnud system Emissinns cnuld prECIHdE

system changes and different rates of emissions redisctions from fossil fuels and food systoms.

(A and B} Norfood erressions are Imearly reduced to zero fram 2020 to 2050{A) or from 2020 to 2075 (B) a[:hiE-u ing thE I-Eﬂ a“d Zuc ciimate cha“ge targets

Solid curves show cumulative ermiszions fram all human activities o different food system strategies wera

Science:

to be implemented Fossil fuel emesions fram withn the food 'i:l--:ll,'rl' are also assurmad to be reduced at the
same raie as for emissions from cutside the food systemn. Honzontal dathed Ines indicate maximum Michael A, Clark™, Nina G. G. Dnmlngoz. Kimberly Enigan‘f. Sumil K. Thakrar®, David Tilman™*,
cumulative emiszsans from 28 spurees (food and nonfood ) compatible with a 50 or 67% likelthood of meeting John Lync h® Inés L. Azevedo™, lason D. Hil

i s 1 ? Irndi = BT Tnrama’ tar - T 1 e -
the remaining 2* {red) and L5°C {srange) temperature targets Clark ef ol Science 370, T5-708 (2020 6 Novemher 2020
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How much does the agrifood o o
system contribute to climate £
change? It depends either on a i
sectoral or systemic view... i
* GHG emissionsf rom the agrifood system were FREFRPEIFEPAEP RTINS T
34% of the total in 2015. son on e .::m T
e Agriculture and land use changes accounted for Siobe i diariiidbic Developing

71%. The rest (industry, packaging, transport,
trade, consumption, waste management) are
the ones that increase the most.
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https://doi.org/10.1038/s43016-021-00225-9 value of 28 for CH, and 265 for N.O,
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The 2019 IPCC report on Climate Change and Land

* Climate change affects the four pillars of food icC
security: availability (yield and production), access Y NG
(prices and ability to obtain food), use (nutrition AR EIEER A LA
and food preparation), and stability (resilience).

Summary for Policymakers

* One third of the food produced is wasted.

* Some food patterns require more water and soil
and cause more GHG emissions. Balanced diets
based on plant-based foods (cereals, legumes,
fruits and vegetables), and foods of animal origin
produced sustainably in systems that generate low
G!—IG emissions, pr.e.senjc greater opport.unities for https://www.ipcc.
climate change mitigation and adaptation. ch/srecl/
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Beyond food waste: Systemic
bioconversion losses

. . = e

* We take a systems view from primary )?"0 |

production of agricultural biomass |
through to human food requirements. m

* Quantities and losses over ten stages The biggest food loss in the current AFGS is using
are calculated and compared in terms of  E TN EIR I DCE LV A E LR R U RG]
drymass, wetmass, protein and energy. harvested, instead of natural pastures (ruminants)

or by-products and residues (monogastrics).

Corrania s avalahl g Scsrpalimer
Agricultural Systems |
urnpl heomepagn: www nlspvier  com/Incate ' ngsy

* Including human OverCOnSUmptiOn (i.e., Losses, inefficiencies and waste in the global food system W) s
food consumption in excess of nutritional SR MAC, Ol S A et
requirements), 48% of harvested crops - ey s e s
were lost (53% of energy, 42% of protein).

 Due to cumulative losses, the share of
global agricultural dry biomass
consumed as food is just 25% of harvest
biomass (32% for energy and 28% for
protein).
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Fig 2. Mainflows inthe global food system in 2011 from plant growth 1o human consumption, in; a) dry marter, b) energy, €] profein mass, and d) Wer mass, Arrows denote the transfer fram one process to another, and thelr width & proportional t
the amount of Mass o energy per year. Two flows are shown from hasvested ¢rops o livestock production, one for primary food crops {light blue) another for forage crops (yellow). The aggregate size of the cropland and grassiand net primary
production (NPP) flows are displaved as equivalent sizes across the four panels. The kss and waste flows include a substantial proportion of unharvested biomass and manure that will break down in the soil, providing nutnents for subsequent

production.
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Of all the biomass produced by photosynthesis in cropland and pastures, only 6% of dry

weight, 9% of energy and 7.6% of protein end up being consumed on the plate.
https://doi.org/10.1016/j.agsy.2017.01.014
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Environmental effect

Figure4: Environmental effects per serving of food produced
Bars are mean (SD).*™* Some results are missing for fish due to lack of data for some impact categories (eg, land use stemming from plant-based feeds in aquaculture).

This was, however, accounted for in the global food systems modeling framework used in Section 3. CO,=carbon dioxide. Eq=equivalent. PO =phosphate.
50 =sulphur dioxide.
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The United Nations Committee on Food Security (CFS) &
HLPE reports on Agroecology and Food Systems Change
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AGROECOLOGICAL AND OTHER‘ Poiicy racommeli ik
INNOVATIVE APPROACHES
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FOOD SYSTEMS THAT ENHANCE FOOD m B . E E
SECURITY AND NUTRITION A | OO -
HLPE (2019). Agroecological and other Comdiste 10 SORL A S0 AR 1 1L 1 10 N1 HLPE (2017). Nutrition and food
innovative approaches for sustainable https://www.fao.org/fileadmin/templates/cfs/Docs2021/Documents/Policy Recommendat systems. Rome: FAO.
agriculture and food systems that enhance ions Agroecology other Innovations/2021 Agroecological and other innovations EN.pdf https://www.fao.org/3/i7846e/i7846e.pd
f).

food security and nutrition. Rome: FAQO.
http://www.fao.org/3/ca5602en/ca5602en.pdf).
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Scaling Up Agroecology; Font: FAO SCALING UP AGROECOLOGY

INITIATIVE TRANSFORMING FOOD AND

A 2018 FAO’s Initiative AGRICULTURAL SYSTEMS IN SUPPORT
OF THE SDGS
* To achieve the SDGs of the Y7 wonaFuture FCounci onF‘“éqmcs

UN 2030 Agenda, Scaling FUTURE
: POLICY -
Up Agroecology is key,

* jumping from a bit of e NG
organic farming here and ey ~& = AG RO ECOLOGY
there to building new G NP & o
integrated agroecological g SRR e
territories (Or agroeco,ogy' FI:VIU Food and Agriculture Organization

. ¥ =/ of the United Nations
based food territories). Centro de conocimientos sobre agroecologia

SCALING UP

http://www.fao.org/agroecology/home/es/
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Institutional innovation

Sustainable agroecological landscapes need relocation
of shorter agri-food chains with healthier diets
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Technological innovation

Tittonell, P. (2014). Ecological intensification of agriculture—
sustainable by nature. Current Opinion in Environmental Sustainability,

8:53-61. https://doi.org/10.1016/j.cosust.2014.08.006
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HLPE (2019. Agroecological and other innovative approaches
for sustainable agriculture and food systems that enhance
food security and nutrition. Rome: HPLE—FAO.
http://www.fao.org/3/ca5602en/ca5602en.pdf).
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European Commission, Draft proposal for a European Partnership under Horizon Europe Accelerating
farming systems transition: agroecology living labs and research infrastructures- Version 30.03.2022
https://ec.europa.eu/info/research-and-innovation/research-area/agri cul ture-and-forestry/ecol ogical -
approaches-and-organi c-farming/partnership-agroecology_en

Beyond Farm to Fork:
An agroecological transition for Europe

ACTION PLAN
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4 __a Our food, our health, our planet, our future g, e
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& :‘ 3 T May 2020

#2EUGreenDeal

Moving towards a more healthy and sustainable EU food system,
a corner stone of the European Green Deal

@ B 19

Make sure Europeans get  Tackle climate Protect the environment Fair economic Increase organic
healthy, affordable and change and preserve biodiversity return in the food farming
sustainable food chain

2 T

from max profit to max
value(s)

0‘-
=

from anonymous to
transparent/connected -\
chains Q"
,‘0
2
&
<2

For a successful transition
to 25% organic in 2030
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Is that possible? What about yield gaps?: The IDDRI 2018
scenario for an Agroecology Europe in 2050

* Despite assuming a 35% yield drop (in Kcal)
per unit of land compared to 2010, this
scenario

STUD
T —

An agroecological Europe in 2050
multifunctional agriculture for
healthy eating

Fineings from Uhe Ten Years For Agroecelogy
[TYFA) modelling exeroise

e can provide healthy food to 530 million
Europeans while:

* maintaining EU’s exports,
Poux, X., Aubert, P.-M. (2018). An agroecological

* reducing EU’s food footprint, Europe in 2050: multifunctional agriculture for
. o healthy eating. Findings from the Ten Years For
* cutting 40% GHG emissions of AGFS, and Agroecology (TYFA) modelling exercise. Paris:

Iddri-AScA, Study N°09/18).

* improving biodiversity without requiring more  httos://www.iddri.org/en/publications-and-
land events/study/agroecological-europe-2050-

multifunctional-agriculture-healthy-eating
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With a demitarian diet for 2050...

Export Food for
Europeans
"ﬁ-‘ i {in % calories)
A - ‘
"'"-.-

7 2010

Crop production
&

& @,

Pesticides

|
:
2 v
# é Nitrogen losses

Import Nitrogen fertilisers

https://www.iddri.org/en/publications-and-events/study/agroecological-europe-2050-multifunctional-agriculture-healthy-eating

Export

|

\

Livestock production

FTIL |

A B o
ntensive agriculture
Y

P

Anmmal feed

Export Food for Export
Europeans
{in % calories) E
W i 2

4 4
Maintaining -4« ® Voluma u
gxports ey = Quality »
7 s N\ |

'3'}'-'5': HJE%

&
ti PV OAL B o B o

Beneficial “
insects ﬁi—
gro-ecological
i agriculture

30 .
&

Import

An agroecological Europe in 2050:
multifunctional agricufture for
healthy eating

Findings trom
[TYFA) model



https://www.iddri.org/en/publications-and-events/study/agroecological-europe-2050-multifunctional-agriculture-healthy-eating

Feeding cities at a time of socioecological crisis

1. Why is the agri-food system so important? Emissions, wastages, losses
2. The way out: an Agroecological Transition of the global Food System
3. To be part of the problem and part of the solution: carbon sequestration



Agroecology
can cool
the Earth

Tha guantity
of carbon cantained
inthe atmosphere
increasas by
#.3 billion tona
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n;lm'mﬁ,;ﬂ?m in solls, we can halt the annual
of organic matarial increase in CO2 in the atmosphere,
which is a major contributor
to the greenhouse effect
and climate change
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* |n addition to reducing
GHGs, agroecology can
cool the Earth System by
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Agroecology can cool the Earth. To what extent is still unknown...

ATMOSPHERE

Glacial-interglacial
limit cycle

= Holocene

- Pl —
SUS | f

J \oiE "’:A«mn-w y T cant UR 2 ‘:'”'f_: : — ——— Aok, :
/"-“b\; hat - 2% AN NN —— e Ml A A N N \
RS ——— e A Anthropocene

— = t- ‘ = . // / / ,
e ~ EL A
— ‘*Earth System @Human

!

___j-__-;'_:/j_{/,‘_—\_'__--:\‘ 3 __stew_{ardsh:p n em;sslons/ / ,
e ‘“' 4 Biosphere / /
S e _,‘ degradanon / /]

= _-_/"' ___\\ /

U - TERRATPRETA 122807

\ 'n' \
l' \
‘l |‘
ll 'I
1 |
-~ ' /

\ ary thte /

\J Intrinsic ()
— feedbad(S- [

|
|
l
|
|

Stability

BIOCHAR SOILS OF
THEAMAION

Temperature

| B
v Cold Hot
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So let’s advance towards agroecology-based food
territories reconnecting edible cities with farmers! C4OC'T'ES
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