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The Food System is challenged: Climate, Biodiversity, Natural Resources

3 boundaries crossed

4 boundaries crossed

4 boundaries crossed

Global status of human-induced
soil degradation

. Very high severty
B High seventy
R Moderate sevorty
B | ow seventy

J Stable land, ice cap or non-used wastaland

fin Agriculture and Consumer Protection Department = Food and Agricultural Organization of the United Mations [FAQ), "Dimensions of need: An atlas of food and

agriculture’, FAD Corporate Docurment Repository <hUpe/ S, Tao.org fdocre pfuBa80e LRS00, HTR> [accessed March 2012]



Undernutrition

1 billion people do not get
enough to eat

¢ Of

Overweiaht &

“ ] 2.5 billion people are overwelght due to
an imbalance between the number of calories
consumed vs. the number of calories burned

Micronutrient Deficiency ”Z""' on for

3 billion people are malnourished HUNGER
due to lack of nutritious food
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Food scarcity is largely a result of
climate change, civil unrest and

Social and Economic challenges . .
declining food production.

Public investment in agriculture is

Chronically Hungry also declining..
768 million people were chronically hungry in 2020. |n 20 | 9’ near‘ly one in ten People

in the world did not have regular
access to safe, nutritious, and

sufficient food.
Source UN Association of USA

food consumption is

ctive and healthy life

2006 2008 2010 2012 2014 2016 2018 2020 e

Source: WFP @
. After 2020
F'BL remains high
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GDP 2 End Hunger by 20230 is not on track

FIGURE 1.1
GLOBAL HUNGER INDEX WORLD GHI SCORES AND PREVALENCE OF
UNDERNOURISHMENT IN RECENT DECADES
GHI score and Indicators Year” Countries Severity scale A GHI scores (serious)
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@ Low =99
. Not included or not designated - : 0
(see Methodology for details) ~ : \
. 5 gy for i _ lﬁbﬁ 1@% 1@5 1{}1‘5

®
F I B L — Undernourishment (%)



The Global Food System is challenged including in Africa
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@® Rethinking they way we eat

Food systems are responsible for:

A = of global biodiversity loss on land
3 10 Erens
ASDPRODUCTION

of degraded soils

of the global GHG emissions
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of the depletion of commercial fish

overexploitation of the world's aqunfers

FiBL

increase of
global food
production is
needed to feed a

i future population of |

9 billion people

At the same time

t people are still
hungry today, o |

Food systems: the risks are increasingly
urgent, serious, and combined (CIRAD)

As things currently stand, food systems
are under several simultaneous threats,
which suggests food crises could become
increasingly common.

* Galloping population growth

Dietary changes

Job creation.

Environmental degradation is gaining
speed

Global markets
6

Natural disasters and conflicts
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Solutions are proposed:
Agreement on SDG, and
Sustainability and Resilience

Historical @--~-----

1970

Increased conservation efforts -
+ more sustainable production ®----------
+ more sustainable consumption

'
Increased conservation efforts @-------ccccmccmmcennas
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Forum for the Future | 2024

WHAT THE WORLD From a global food
REALLY NEEDS FROM system that’s driving...
THE FOOD SYSTEM

A global malnutrition epidemic
(including over- and under-

Sustainable ST
e . ®
N Ufrlil o n Widespread food poverty and

insecurity, where good food is
often unaffordable and/or
unavailable.

Poor pay, working conditions
and prospects for many farmers
and food workers.

Vast environmental damage,
both driven by and undermining
food production.

>

To a global food system
that guarantees...

Healthy, nutritious diets as th

o

norn

Good food that is affordable

and accessible for everyone.

Decent food livelihoods anc

— 'r\ -~ aladalalales )V
neaiiny rooa economy.

A safe and stable climate
alongside thriving, restored
nature
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Our GOAL: by 2030
But how exactly?

SUSTAINABLE

Towards 2030: Achieving the SDGs through 'Sustainable Human Behavicur'
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FiBL

What is a Narrative?

A narrative is a structured form of storytelling that
conveys a sequence of events, typically with a
beginning, middle, and end. It aims to engage the
audience by invoking emotions, sharing experiences,
or imparting lessons through characters and plots.

)
InNFluno



8 Narratives on how to feed the world

|. Agroecological and Regenerative Agriculture Approach
High-Tech, Precision Agriculture & Biotechnology
Plant-Based & Alternative Protein Transition
Sustainable Intensification

Circular Food Systems & Food Sovereignty

Ocean and Blue Food Solutions

Policy and Behavioural Shifts (Taxation, Subsidies, and Education)

© N o U A~ WD

Ethical and Justice-Oriented Food Systems

Each of these narratives has supporters and detractors, and they are not mutually exclusive—
many food systems experts advocate for integrating elements from multiple approaches.

FiBL :



I. Agroecological, Regenerative, and Ecological Organic Agriculture
Approach: Transform agriculture to work with nature rather than against it by
promoting soil health, biodiversity, and traditional farming practices.

Key Points:

* Reducing dependence on synthetic fertilizers and pesticides
* Increasing crop diversity and agroforestry
* Enhancing local food systems and smallholder farmer support

* Supporting organic and low-input farming

Criticism: Some argue it may not produce enough food at scale without significant
shifts in diets and consumption patterns.

FiBL ;



2. High-Tech, Precision Agriculture & Biotechnology: Utilize advanced

technology to optimize agricultural efficiency and reduce environmental impact.

Key Points:

* Genetic modification (GMOs, CRISPR) to improve crop yields and resilience
* Precision farming using Al, robotics, and loT to minimize waste

* Vertical farming and hydroponics in urban areas

* Lab-grown meat and alternative proteins (e.g., cultivated meat, insect protein)

Criticism: Concerns about corporate control of food systems, ethical issues with
genetic modification, and the energy-intensive nature of some technologies.

FiBL

| 4



4. Sustainable Intensification: Increase food production on existing
farmland using sustainable practices rather than expanding agriculture into
natural ecosystems.

Key Points:

* Using climate-resilient crops and improved irrigation techniques
* Enhancing soil carbon sequestration

* Improving livestock management to reduce emissions

* Reducing food loss and waste

Criticism: Some claim it still relies heavily on industrial farming and doesn’t
challenge current consumption patterns enough.

FiBL ;s



Agroecology through its 13 principles (HLPE, 2019),
layers and levels of transformation (Gliessman, 2016)

Integration layer

Community in
food system

Landscape /
water catchment areas

Farms

Transformation level

Build a new global food system
based on participation,
regionality, equity and justice

Strengthen connections between
consumers and develop
alternative food networks

Redesign agroecosystems on the
basis of new ecological
processes

Substitute agroecological
alternatives for conventional
inputs and practices

Increase resource efficiency and
reduce external, scarce and
environmentally damaging inputs

Secure social equity
responsibility

Participation ‘

Land and resource

Fairness
governance ‘
Social values ‘ Connectlw h
d food traditions Co-creation
of knowledge

Economic ecycling

diversification
Input reduction

&

Biodiversity

Synergies

Animal health
Improve

Strengthen resource efficiency

Resilience

16



Principles of organic agriculture ORGANICAFRICA

Health

%L W‘V-ﬂ R RY

Ecolo gy

No chemlcal pestlcldes and

\\\ lmprovmg soil fertility
fertilisers ,'.‘z.

Wyad,
Local recyclmg of nutrients

%

S b SRR s S L
No livestock feed additives

R — :
U gy
¥ s 7 /‘W

Free manuals, posters, factsheets,
and presentations on organic farming

for trainers and practitioners.

Traditional and new ~ °
scientific knowledge g" :

——

Excludes genetlcally
modified organisms

- T
T Rl

www.organic-africa.net

African Organic Agriculture Training Manual Module 01 Definition and Benefits 8

FiBL 7



Regenerative (Organic) Agriculture
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Orientation

Precision
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-ty Organic y
- Food: Myths 7
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Is Organic Food Really More Expensive?

Agroecology and organic farming in the tropics
... can they feed a growing population?
... are they profitable and affordable?

... are they scalable?

FiBL 2



R4D » Reference Model for Our Systems Research: Evidence for Narratives

Climate
. Adaptation
Dynamic Seed systems for

Agroforestry

underutilized crops

Soil fertility Biodiversity &
enhancement CO?2 mitigation

System
Relevance,

Sustainability

3
<
(o
3
°
& Resilience 2
a

Nutrition &
Health
10323¢ % Adijod

Smallholder
empowerment

Diversification
of production

s 7 Innovative Cropping Capacity building

Technologies smallholders
- Market Access .
& Income !
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Resilient Farming Systems:

SysCom - Farming Systems Comparison in the Tropics

SysCom
Bolivia
a
; . . —
D QP swowe FiBL 0% DT oy

@-ﬁ FiBL
FiBL 5€:

YEARS

LED LIECHTEMSTEIN

DEVELOPMENT
SEMYICE
Sys Com @

India

?’,

biovision

This project is supported by the m
0 b Coop Sustainability Fund.
B FiBL
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Maize/ Cabbage Spinach French/ Common Potato
Babycorn bean
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Agroecology and organic farming in the tropics
... can they feed a growing population?
... are they profitable and affordable?

... are they scalable?

FiBL

24



SysCom &

D ive rse cacao Cocoa monoculture yield Diverse agroforestry yield
agroforestry systems
in Bolivia

Higher total system
productivity and resilience

» Up to 2 times higher yields in
diversified systems

» Improve household food

security
B Other fruit trees B Maize B Curcuma B Cocoa
B Peach palm B Ginger B Coffee B Banana
F t B L Average yields from 2013-2022 (FiBL, 2023 & Sekaran et al. 2021, SysCom
I Bolivia project data) 25



Total system yields of a dynamic agroforestry system

30000 M tannia
M rice
25000 B rambutan
plantain
o 20000 pineapple
= pigeon_pea
;20 15000 M peach_palm
B maize
10000 ] h_ibiscus
M ginger
5000 W curcuma
B copoazu
0 W coffee
. M cocoa
Monoculture Dynamic agroforestry B cassava

‘@w Adopting more diverse agroecological systems results in
. improved household food security and dietary diversity
FIBL 2%



Potato cultivation in Kenya

Increased organic yield
development by shifting to a
best-practice systems

» Enhanced pest & disease
management

» Push-pull: +dolichos/
desmodium

» Improved compost
management

20.04

i
=
:

10,01

Crop vield in Mg per hectare

n
=
!

0.0

SysCom @

Potato Tuber

Conventional

—+-

Organic

2007

2008 2009 2000 20001 20012 2013 20014 2015 20016 2017 2018 2019 2020 2021
Sampling year
Farming system -= Conv-Low Crg-Low —= Comv-High —= Org-High

Bautze et al. (submitted)
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French green bean yields in Kenya

20

| AR

2011 2014 2017 2020

-
(6)]

French bean yield in Mg ha ™'

Cropping systems

Yield [I] conv-tigh [l org-Hign

The yield gap between conventional and organic high input systems
reduced from 30% to 2.8%.



Cotton yield on organic and conventional farms

o
o
4000 .'
o
2 3000 o
[1h]
>
= [ ] ..‘
£ ® ® . P ®
T 2000
> e & o e o, °
S °® & °® ® S e
1000 P ®
i L e ©
o O ¢ ] °
® ® %9 o

‘@’v Conventional Organic

Increasing productivity needs improved capacities among

FiBL farmers and farmer organizations.
29



Feeding a growing population
Yield and beyond

* Active farm management / holistic approach to
farming helps to overcome the biggest
challenges

* Organic can have a positive impact on yields

* Diversified cropping systems can achieve higher
overall yields than monocultures

* Diversified systems can alleviate food insecurity
and hidden hunger and improve food availability
during lean periods

* More diverse food available leads to a
consumption of a larger variety of food groups
and positive nutritional outcomes

30




Agroecology and organic farming in the tropics
... can they feed a growing population?
... are they profitable and affordable?

... are they scalable?

FiBL

31



20000

18000

16000

14000

12000

10000

8000

US Dollar per hectare

6000
4000

2000

Conventional Organic Conventional Organic Conventional Organic

India Bolivia Kenya

B Average Disposable Income Cash/Main Crop B Average Disposable Income Associate Crop

Organic agriculture in the tropics is profitable

» Organic and
convential
agriculture can
be equally
profitable

» Diversification
enables higher
rentability
compare to
cash-crop based
systems

Riar et al. (2024)

Systems comparison in the tropics; annual profitability over |2 years



Cumulative demand for non-renewable energy in
Conventional and Organic Systems

Conventional agroforestry
Conventional monoculture

Organic agroforestry

Organic monoculture

MJ/hectare 0 2000 4000 6000 8000 10000 12000 14000
‘@-\« Higher potential for climate change mitigation due to
o smaller carbon footprints
FiBL P 3



Energy use

Conventional
agroforestry

Organic
agroforestry

Organic
monoculture

Conventional
monoculture

0 2000 4000 6000 8000 10,000 12,000

Megajoule per hectare
SysCom (2023)

Cumulative demand for non-renewable energy:

Example of cacao in Bolivia



Balancing labour, inputs and societal costs in Vietnham

»High labour 1200 250 1200
requirements 1000 7 . o
tend to be offset _ 2 T
by low input S 800 5 £ 800
costs compared g %0 2
to conventional g ¢ z 3 600

. = < 100 5
» Driving 5 400 H 5 400
profitability: = 2 §
g= 50
Access to stable 200 5 200
markets,
o fre . 0 0 0
certification, and
fair’ Prices B Conventionadl B Organic

FiBL
I Grovermann et al. (2024) 3 5



FiBL

OA and AE systems build up soil organic carbon

Carbon in the soil (Mg/Ha

60

50

40

30

20

10

/\/

Conventional

- (rganic

2007 2010 2013 2016 2019
Sampling year

Soil Carbon after 2

years in Kenya
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Soil and climate

Aboveground carbon [tons per hectare)

30

25

20

15

10

Maonaoculture

B Agroforesiry trees
B Banana

B Litter and herbs
B Dead wood

Agroforestry

B Cocoao

Increased carbon stocks above- and below-ground

Example from Bolivia

FiBL (2023)



Boosting livelihoods with
diversification

* A study across eight tropical
countries revealed that household
income rose with the number of
crops grown

* Advances in income can
contribute to more resilient
livelihoods, by:

* Reducing risk across space
and time - act as “safety net”

* Improving income stability,
resource efficiency, and
market opportunities

FiBL




Agroecology and organic farming in the tropics
... can they feed a growing population?
... are they profitable and affordable?

... are they scalable?

FiBL
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Opportunities to facilitate organic and agroecology

Economic

* True-cost accounting
* Long-term-funding
* Yaluwe chain and market devel-

opment to support fair pricing

Knowledge

* Bolster knowledge and capacity
development, i.e. strengthen
farmer organisations and
extension services

* Support education, research,
knowledge co-creation and
exchange

Social

* Improve consumer food literacy

* Empower farmers and
supply-chain actors through
knowledge and resources

Resources

* Disconfinue financicl support
and subsidies for harmtul ogri-
cultural practices

* Support for appropriate mecha
I'Iiﬁﬂhl:ll'l Ur.d I:IIE”GI sahon

L I.l'_'II'IU tenure TE[UTT"I

Governance

* Smart policies to incentivise and
support transition to agroecology
and arganic

40



Levers for Development:
A) Policy improvements for a conducive environment

and frame conditions

Polic ¥ dossiae
X4 | he 20, 5

Agroecology and organic agriculture have the potential to

Cuhivcﬁng change wip,

facilitate the transition toward inclusive, healthy, and caresclegy and rgan

culture j ¥
brdgng o n the tropics

s ond pobicy dor 39us

sustainable food systems

Sources:
88 peer-reviewed publications and 61 publications and international studies, e.g. FAO, CFS-

HLPE, IFAD IPES-Food

Project Partners:

Funding Partners:

sebasicas e [alpeneaser scha’l
. LED I'I ECHTEHSTEIH “aricdératicn sul:-;: s | a
© Seeisis . This project is supported by the w
I erman Implemented by 4 I

DEVELOPMENT s ledaraz iz _ IE
SERVICE Larleduras e sizis cunp sl’.sta'“ah“'w Fund g [ i e
. cooperation RS
Suvise Arguricy Far Deelapment QIZ Eil.
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B) Market development:

Market System Development (MSD) as a lever

SUPPORTING
FUMCTIONS

£l

POLICY
FUMCTIONS

FiBL

Organic Agriculture Worldwide 2023

Qrganic Farmland

Qrganic Dperatars

Crganic Market

CIrzanic maland ir
ol o [T hieciares (i

@ CarmerLsy 202252023

Crunies witl urganic lameing

3E6.9 M
™

Organic
farmers
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Crganic
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Farmland iv millien {M) hectires
Top 3 countrics

frtbe _ T

1= I- L]

SR inT I;ll L]
FiBL

R ) HE e | i

Mo 0F e s g e e Al

Mumber of praducers
Top 3 zourtrics

- _ e
[ R . i 4%

Shya I T21h=2

ST

The glokal markst is growing and

cansumer demand is increasing

GII::II:I:'II I::Irg-lﬂil:: rl::ll::ll.l
rmarkec in billion
[ENE-1

Marser in Eillion curas
Tep 3 coinlries

Marker gressth in pereenc
Top 3 countries 202272023
b

I &l

LR TRy

EH R ar

42



Framework for achieving Transformative Sustainable
Agriculture and Food Systems

eed laws/regulations Food policies

Access to seeds Food market

)

B () SR PUSH?2
Food
Retail and
Seed growers Farmers Consumers
Iocal markets

FiBL ;



Example of products developed to diversifying Diets

Ungalishe Bambara bean Flour

i

Ingredients: Finger millet,
- Bambara groundnut, rice
- and pumpkin seeds

Ingredients: Bambara
groundnut and Maize

‘/@’v The successful integration of producers, processors, and retailers leads to
rapid product development.

FiBL 17



. RELATIVE ORGANIC PERFORMANCE
Other evidence ) RELATIVE ORGANIC PERFORMANCE "

Performance per: Farm area |Food output
A

Per unit area
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Summary from recommendations of Andy Battentier —
December 2024 based on interviews with 35 persons

New Narrative in EU: on behalf of IFOAM Organics Europe
Organic positioning

. The foundation of Europe’s agroecological
transition, making conventional farming the exception.

. A system that goes beyond certification, integrating
sustainability principles into all agrifood policies.

. A credible leader in sustainability, addressing
contradictions (e.g., pesticides, meat consumption)
head-on.

. An inclusive and innovative movement, breaking the
niche perception and engaging diverse stakeholders.

FiBL 46




Final Reflection

Agroecology and organic farming...

contribute to better adaptation to climate change by
emphasising diversity, the use of locally adapted
varieties and breeds, and long-term sustainable
productivity

can have lower greenhouse gas emissions, be more
energy efficient and use fewer non-renewable
resources than conventional farms.

improve soil organic carbon (SOC) content over
time.

have the potential to sequester more carbon in soils,
plants and trees.

with preventive pest control improve yields and
reduce the need for synthetic pesticides.

reduce pesticide pollution and thus contribute to

better health, water and soil quality. 47
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