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Food security: from simple messages

2050: A third more mouths 1o feed H“w
Food producton will have 1o indrédde by 70 percent - FAD ¢commends heh-level @xpert lorum 2050
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A quarter of farmland is highly degraded, according to the first

prnduced to feed_ghe D ey report into the state of the world's land resources
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Dimensions of “food security’
FOOD SECURITY © =y

Food availability is determined by the physical quantities of food produced,
3 Stored, processed, distributed, and exchanged
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D. Agricultural production

Land use change and rapid land use
intensification have supported the
increasing production of food, feed and
fibre. Since 1961, the total production of
food (cereal crops) has increased by 2409
(until 2017) because of land area
expansion and increasing yields. Fibre
production (cotton] increased by 162%
(until 2013).

CHANGE in % rel. to 1961

1 inorganic N fertiliser use
‘2 Cereal ywelds

CONSUMPTION

E. Food demand
Increases in production are linked to
consumption changes.

CHANGE in % rel. to 1961 and 1975

1 Population
2 Prevalence of overweight + obese

3 Total calories per capita
4 Prevalence of underweight
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FOOD SECURITY
TRENDS

Period 1961 - 2013:

N
* Global availability of food, from 2200 to 2884 kcal/cap/day:

“from food deficit to food surplus”

* >50% world population suffers from overweight or
undernutrition=> their diets do not offer conditions for an

“active and healthy life” (IPCC, 2019)




Meat production by livestock type, World

Meal production by commadity or product type, measured in tonnes per year. All datla shown relate to total meat -
production, from both commercial and farm slaughter. Dala are given in lerms of dressed carcass weight, excluding
offal and slaughter fats.
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Meat production by livestock type, World

Meat production by commeodity or product type, measured in tonnes per year. All data shown relate to total meat -
production, from both commercial and farm slaughter. Dala are given in lerms of dressed carcass weight, excluding
offal and slaughter fats.
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Foo*d security: from simple messages
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Food security: from simple messages

Climate System ) The One Health Triad
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Food security: from simple messages

The One Health Triad
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Food security: from simple messages
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Food security: from simple messages
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Challenges of food production as part of food systems

o Food security (all forms of malnutrition)
o Adapt to climate change
o Reduce GHG emissions

o Livelihoods of billions people

A

e Al TRLAY

i Cultimsl sl | | Cheld gt

In a context of: =
. Limited inputs (fossil fuels, N, P, water) |
. Degradation of terrestrial and water ecosystems and resources

. Biodiversity degradation/loss
. Volatility increases
o Increasing population
. Conflicts
e Pandemics risk

The Lancet, 2019




New knowledge shows an increase in
risks from dryland water scarcity, fire
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New knowledge shows an increase in
risks from dryland water scarcity, fire
damage, permafrost degradation and
food system instability, even for global

warming of around 1.5°C
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New knowledge shows an increase in
risks from dryland water scarcity, fire
damage, permafrost degradation and
food system instability, even for global
warming of around 1.5°C
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nature > nature food > comment > article

Comment | Published: 13 January 2020

Planet-proofing the global food system

Johan Rockstrom &3 Ottmar Edenhofer. Juliana Gaertner & Fabrice DeClerck

Nature Food 1, 3-5(2020) | Cite this article

5759 Accesses | 13 Citations | 75 Altmetric | Metrics

Without a great food system transformation, the world will fail to deliver both on the
United Nations Sustainable Development Goals and the Paris Climate Agreement.
There are five grand challenges to be faced, by science and society, to effect that

transformation.

Food is failing us. The global food system is the single largest greenhouse-gas-emitting
sector in the world’, and by far the largest cause of biodiversity loss, terrestrial ecosystem
destruction?, freshwater consumption, and waterway pollution due to overuse of nitrogen
and phosphorus®, It holds a firm grip over the stability of the Earth system and the future of
humanity. Unhealthy food is the world’s biggest killer, with diet-related chronic disease
estimated to be responsible for 11 million premature deaths in 2017 alone*. Meanwhile,
increasing numbers of people — more than 900 million — are undernourished. This increase
is due in part to armed conflict, but climate change and the water-food-environment nexus
are increasingly identified as amplifiers of social instability>®.

12
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« ABOUT EMISSIONS Science

B EPORT f ¥ in @ & =
e —————— ~ —— Global food system emissions could preclude achiev-
!‘ _________________________________________________________________________________ - | 1 ) o ﬂc H t
mﬁmm[m‘iﬁm ey e s ing the 1.5° and 2°C climate change targets
’ pLake !

rrrrrrrr

0 - D

Fhologyntesis CO. Liplake

Thought for food

CH.: N.O
E

To have any hope of meeting the central goal of the Paris Agreement, which is to
limit global warming to 2°C or less, our carbon emissions must be reduced consid-
erably, including those coming from agriculture. Clark et al. show that even if fossil
fuel emissions were eliminated immediately, emissions from the global food sys-
tem alone would make it impossible to limit warming to 1.5°C and difficult even to
realize the 2°C target. Thus, major changes in how food is produced are needed if
we want to meet the goals of the Paris Agreement.

B 3 @

IPCC 2022, WG3
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a. AFOLU global trends in GHG emissions and removals
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Ruminant meat has a GHG intensity much higher than other agricultural products
But these are direct emissions only. If we include the emissions from the human-edible feed for mono-

gastric animal products, they move closer to ruminant meat

Smith et al. (2014) — IPCC WGIII AR5
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Emissions by
activity and

GHG types:

delivering

complex
messages

MANURE
MANAGEMENT

10%
ENTERIC FEED
FERMENTATION 41%
44%
MANURE
MANAGEMENT

Feed related activities makes 41% of total
GHG emissions: associated LU change, use
of manure and synthetic fertilizers for
forage and feed production, processing
and transport of feed

FERMENTATION | 11 9%

44°

MANURE 4.3%

MANAGEMENT ML

MANURE 5.2%

MANAGEMENT CH,

44.3%
ENTERIC

FERMENTATION CH,

13.5% APPLIED & DEPOSITED
MANURE, h“j.-{}

13%  FEED, CO,

5.9%
FERTILLZER & CROP
RESIDUES, N,O

4.8%

LUC - PASTURE EXPANSION, O,

3.8%

LUC - sOY & PALM, CO2
GLEAM 2.0

0.5% FEED - RICE, CH,



Water

Measure of water use

Girazing Intensive

Liters day ' per animal
at 15°C

Cattle Drninking water: all 22 103
Service water: beef 5 1
Service water: dary 3 22

Pigs (lactating | Dnoking water 17 17

adul) Service water 25 125

Sheep  (lactating | Drnking water 9 9

adult) Service water 5 5

Chicken  (broiler | Drinking water 1.3-18 1.3-18

wnd layer) Service water 0.09-0.15 | 0.09-0.15

Feed required to produce 1 kg of meat

Cattle

Pigs

Chucken (broler)

Methane emissions from cattle

Cattle: dairy (U.S . Europe) = 17121
Cattle: beef, dairy (U.S., Europe) 33-60 -
Cantle: dairy (Africa, India) - 45-58

Graznng System me Industrial System
GHG emissions (examples)  27-31 kg of CHy per animal per  53-60 kg of CH, per animal par  117-128 kg of CH, per animal
year in grazing cattle in Africa  year in beef & dairy catde in per year in dairy catde in
and India™ USA and Europe; 45-5B kg of  USA and Europe™
12% wtal non-CO, emmsions ® CH, per animal per year in 10% total non-CO, emissions
dasry cantle in Africa and fmwﬂft{mlil
india.** 7% emissions from  induswrial)
catte (not all mined crop-
GHG emission metrics giving Ara (kg COeq/areaof land);,  Quantity based (e.g, kg COeq/ Quantity based (eg., kg COeq/
the most favorable tesource based (kg CO,eqhg kg food and non-food kg produce)*
outcome of fossil fuel based inputs; kg goods—Ileather, wool,
edible outputiquantity of manure, waction, etc.)™
ecosystem services provided:
kg COzeq avoided by use of
marginal land) ™
Mitigation assets Grazing resporsive o Mamtenance of soil fertlity, low Inceased productivity and
envronmental variation and dependence on fossil-fuel efficency through better
low dependence on fossil-fud-  based practices and extemal nutrition and genetics,
based practsces and extemal inputs. Enhanced anmal adpusting the growing
inputs. Enhanced animal husbandry and herd/fock enwronment, animal health
hushandry, GHG sequestration. :pnm

Rivera-Ferre et al., 2016




Comments

Quantity based
kg CO; eq/kg product Mainstream metric - favours intensive monogastric production
kg CO, eq/kg protein, iron, calcum, fatty acid profile and so forth Depends on nutrient: iron and calcium metric may favour ruminants; grass-fed ruminants may
have better Omega 3-6 ratios than cereal fed animals (Aurousseau et al., 2004; Demirel et al.,
2006); protein as metric will favour intensive monogastrics
kg CO; eq/kg food and non-food goods provided (leather, wool, Variable; on balance likely to favour ruminants
feathers, dung, traction)

Area based

kg CO; eq per area of land Emissions lower for extensive systems and for monogastrics

kg CO; eq per area of prime arable land required Emissions lower for extensive systems, both ruminant and monogastric
Resources based

kg CO, eq/kg of fossil fuel based inputs Emissions lower for extensive systems, both ruminant and monogastric

kg CO; eq avoided through use of byproducts or poor quality land Favours extensive systems and particularly landless household pig and poultry reliant on scraps
to rear livestock; this approach quantifies the GHG and land
opportunity cost of needing to obtain an equivalent quantity of
nutrition from elsewhere
kg edible output per given quantity of ecosystem services Favours extensive ruminant systems
provided on farmed land

kg edible output per given area of land ‘spared’ for conservation or  Favours intensive systems, especally monogastrics
biomass production




4 3 CH, from agriculture

»- [ N,0 from agriculture

B €O, from fossil fuel and cement

Bl Land use and land- use change from agriculture
3 Natural land ecosystem sink

B Land- use sink from agriculture
-Dum:* *  Reduce emissions

* Feeding people
=  Sequester carbon

LIVESTOCK
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SPM Figure 3 — a

ynergies and trade-o

Response options based on land management
o prodisct

mproved cropland management
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Response options based on value chain marugemtnt

Sustainable sourcing
f Improved food processing and retailing
 Improved energy use in food systems
Response options based on risk management
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Chapter 13

Effectiveness & feasibility of adaptation options for food system to climate iﬂm‘& risk in Europe

Impact Type Adaptation Option

Heat stress Irrigation

Change of sowing/harvest date
Change of cultivars

Drought Irrigation

Change of sowing/harvest date
Change of cultivars

Soil management

Flooding Change of sowing/harvest date
Compound & Plant & livestoek b:eetlrls.
extreme weather |including GMO

Mined use - am:_lm!np &
agrﬂ:-rﬁtw

A:I‘k.'l.tltural pqﬂw t.hanges
Tra irhq__lﬁnﬂaﬂun

ion d'iangﬁ

IPCC 2022, WG2 |cc

shanee




UN special rapporteur on the right to food calls for a new Green Revolution based on agroecol-
ogy

by Olivier De Schutter and Gaétan Vanloqueren | 21 Sep 2011 Share this article
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THE 10 ELEMENTS
OF AGROECOLOGY

GUIDING THE TRANSITION
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Supporting the transformation of agricultural and food systems
through agroecological approaches

Summary

Thes technical note alms 0 prowsde support for reflecson ard decishidn-making o develop
rterventions aimed at supporting the transformation of agnicutbural and food systems, based on the
principles of agroecology and in line with the pricrities of the Eurcpean Green Deal. In this
pErEpective, i1 supports 3 wision of agroecology open o innovation and the market and including a
wEk of interventiond |production, protetdbng. distribution, condumplian)
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¥ MAgriculisre, forestry and rural areas > Ecological approaches and crganic farming > Partnership on agroescology

European R&l partnership on agroecology living labs and research
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Transition towards sustainable and resilient agri-food
systems based on agroecology




Agroecology... some definitions

FAQ: agroecology is an integrated approach which simultaneously applies ecological and

social concepts and principles to the design and management of food and agricultural systems. .

Agroecology aims to optimize the interactions between plants, animals, humans and the
environment while taking into account the social aspects that must be addressed for a sustainable
and equitable food system ...

It 1s based on bottom-up and territonal processes, helping to deliver contextualised solutions to local
problems. Agroecological innovations are based on the co-creation of knowledge, combining science with the
traditional, practical and local knowledge of producers. By enhancing their autonomy and adaptive capacity,
agroecology empowers producers and communities as key agents of change. Rather than tweaking the
practices of unsustainable agricultural systems, agroecology seeks to transform food and agricultural systems,
addressing the root causes of problems in an integrated way and providing holistic and long-term solutions.

This includes an explicit focus on social and economic dimensions of food systems. Agroecology places a strong

focus on the rights of women, youth and indigenous peoples.




Agroecology... some definitions

HLPE (2019): Agroecological approaches favour the use of natural processes, limit the use of
purchased inputs, promote closed cycles with minimal negative externalities and stress the

Importance of local knowledge and participatory processes that develop knowledge and practice
through experience, as well as more conventional scientific methods, and address social

iInequalities.

11 Principles Of Agroecology according to ECVC (2022)

Fluid in application across territories

Ecological and low-input

Political, social, and determined by communities
Collective rights and access to the commons
Horizontality and diversity of learning

Spiritual and non commodified connection to the land
Solidarity and collective action

Autonomous and fair, based upon a solidarity economy
Challenging and transforming global power structures
Equal power and remuneration across genders
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Opportunities for rural youth
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Framings of Food Security (Bené et al. 2019, Maxwell, 1996, Rivera-Ferre, 2012,...)

Table 1. Agn-tood assessments charactenistics under difterent research franungs
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* Food as a commodity: food as a tradable good, based
on tradable features that can be valued and priced in
the market; clear productivist focus.

* Food as a human right: main focus is on the social
dimensions of food. Includes i) democratic
participation in food system choices; ii) fair,
transparent access to all necessary resources for food
production;’iii) multiple independent buyers; iv)
absence of human and resource exploitation...

* Food as a commeons: food is framed as having multiple
dlrnensiuns Ihcludmg buth SﬂCIEI] and envlmnmental

_____________
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Redefining agricultural yields: from tonnes to people
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How much of the world's food do smallholders
produce?

Vincant Ricclardi ¥ 283, Navin Ramankutty » *, Zia Mehrabi " *, Larlssa jarvis * *, Brantan Chookolingo * *

Show more ~-

Farms < 2 ha produce 30—-34% food supply on 24% gross agricultural area.
As farms get larger, crop diversity declines and post-harvest loss increases.
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Business as usual

—— Agroecology for export : S s Jogical
ot i,y n a scenario with agroecologica
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~——— Localisation for sustainability healthy diets and reduced waste,
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Just transition in agri-food systems

m
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Scietific challenge- Complex systems %, > S &
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Sustainable agricultural practices (soil, biodiversity): & Availability &
adaptation, mitigation, carbon sequestration.
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Small-scale farms => “Size matters” i Trade
2 . Z
Dietary changes (revert nutrition transition, obesity, etc) g ool Safe 3
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Social sciences essential to look at the policies, institutions and governance models required to
transform food systems.
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MUCHAS GRACIAS

transicion justa de los sistemas alimentarios
Marta G. Rivera Ferre
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