


Please NOTE

This is a draft....final version available on
arrival in MPL

Few changes only (few additional charts...)
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Overview

1. Why do we need a new agriculture (and
food system)?

2. What will drive the transformation?

3. Can it be done, and how/who
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..introductory story (1)

1. Business As Usual (BAU) Scenario: Assuming continuation of current farming practices, with not additional
investments. The historical period of BAU results are also compared with the collected data for model validation.

2. Low External Input (LEI) Scenario: Additional investments in small to medium scale multicultural farms
characterized by sustainable agricultural practices (such as animal traction, natural fertilizers, biological pest
control), and in diffusion and application of agricultural knowledge

3. High External Input (HEI) Scenario: Additional investments in large-scale monoculture characterized by a
high consumption of external inputs (such as machinery, mineral fertilizers, pesticides and seeds)
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..introductory story (2)

Fig. 2 Share of Land Farmed and of Agricultural Production of Family Farmers in the
United States of America and Brazil

20% 4 i Percentage of Land Farmed
' by Family Farmers
80% .
E B Percentage of Production
0% ¥ prowvided by Family Farmers
60% -
: Family Farmers
50% . Feeding the world, caring for the earth
40% - ’j
0% :
20% :
10% -
0% .

BRAZIL UNITED STATES
FAO 2014 OF ANEHA




..introductory story (3 a)

PRIMARY INVESTOR COUNTRIES OF LAND INVESTMENTS IN AGRICULTURE
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..introductory story (3 b)

AGRICULTURAL DRIVERS

This infographic shows how agricultural land acquisitions

that include information on crops are subdivided according

to destination of use. Information (28075779 deals, 78%)
.No information (7836710 deals, 21%)

Data availability @

Food-Crops

Non-Food Crops

Flex-Crops

Multiple Use - Several crops in different categories

Concluded deals ntended deals

Transnational deals Domestic deals

All Continents (28,075,779 ha)

Il 113 (3,095,717 ha)
Il 333 (9,150,406 ha)
M 223 (6,199,976 ha)
34% (9,629,680 ha)

Africa (14,411,514 ha)

Il 14% (2,021,347 ha)
Il 43% (6,224,947 ha)
M 123 (1,787,753 ha)

30% (4,377,467 ha)

America (3,370,890 ha)

Il 193 (628,278 ha)
25% (841,193 ha)
319 (1,051,597 ha)
25% (849,822 ha)

Asia (6,243,763 ha)

I 43¢ (242,492 ha)

Ml 31% (1,919,874 ha)

M 51% (3,154,121 ha)
15% (927,276 ha)

Europe (1,792,624 ha)

' Il 23 (147,600 ha)
0% (0 ha)
M 03 (0 ha)
92% (1,645,024 ha)

Oceania (2,256,988 ha)

M 23 (56,000 ha)

Ml 73¢ (164,392 ha)

I 53¢ (206,505 ha)
81% (1,830,091 ha)



Problem statement — current agriculture and
food systems as part of the problem

842 million undernourished — 1.5 billion obese — 300 million
diabetes type 2 cases, etc. => health problem

The industrial food system uses 10 kcal to produce 1 (empty)
=> energy problem

The conventional food system is a major part of the
=>climate change problem

Soil degradation, water shortages, biodiversity loss underlie
food insecurity => natural resource problem

Industrial agriculture has emptied the rural areas instead of
providing quality jobs => social problems

Business as usual is not an option!
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Challenges ahead

e Productivity: (quantity and quality of crops), agricultural
practices (changes of water use, irrigation and agricultural

inputs such as herbicides, insecticides and fertilizers)

e Environmental effects: frequency and intensity of soil drainage
(nitrogen/nutrient leaching), soil erosion; reduction of crop
diversity and ecosystem services

e Rural space: through the loss and gain of cultivated

lands, land speculation, land renunciation, and hydraulic amenities.
e Adaptation: organisms may become more or less competitive,
humans may develop urgency to develop more competitive
organisms, such as flood, drought, pest and/or salt resistant crop
varieties

%
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The main problem (too much damages)

Climate change

Chemical pollution
Not yet quantified

Atmospheric I

Ocean acidification

Stratospheric

aerosol loading ozone depletion

Not yet quantified

%

Nitrogen cycle
(biogeochemical
flow boundary)

Phosphorus cycle
(biogeochemical
flow boundary)

Land system change Global freshwater use
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The main problems (too much external / non

renewable inputs)

Global trends in cereal and meat production

SOURCE: Tilman et al., 2002
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The main problems (too much production, too
much waste)
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Figure 9a-b: The makeup of total food waste'
Source: Lundqvist et al,, Godfray
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The main problems (too much GHG)

Food and climate change

The industrial food system is responsible for 44-57% of all global GHG emissions
Agricultural
Production:

11-15%

Land use change &
deforestation:

Other — non food 15-18%
related emissions:

43-56%

Processing, transport,
packing & retail:
15-20%

Grain Unctad 20

Waste: 2-4%
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The main problems (too much GHG, less nutrients)

High CO2 cuts crop nutrients

Percentage under co2 levels expected
in 2050,

o Zinc M lron  Protein

Wheat Rice Maize Soybean
0.5
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The main problems (too little diversity,
unsustainable consumption patterns)

|
ENYIRONMENTAL PYRAMID
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White meat, Cheese, Fish
Fish, Biscuits
' White meat,
Milk, Yoghurt Sweets
o D e 7 v Legumes, Pasta, Biscuits
Olive oil Olive oil, Milk,

Yoghurt, Rice, Egg
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Potato, Legumes Bread, Potato
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Fruit,
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HIGH LOW
I Barilla, 2011
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The main consequences (Temperature and plant
physiology)

Corn //\ Soybean /\
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For each plant species/variety, there is an optimal temperature for
vegetative growth, with growth dropping off as temperatures

increase or decrease. Similarly, there is a range of temperatures at
which a plant will produce seed.
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The main consequences (Natural and human
systems failing under pressure)

F I OOd S Number of events

Data plotted by decade
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Source: Millennium Ecosystem Assessment

Reduced capacity of ecosystems to buffer from extreme events through
loss of wetlands, forests, mangroves

Gaiasoft Company
Presentation | © Gaiasoft
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The main solutions

AboutUs  Eyen Blog  Contacts Reports

COLOGICAL YORrANIN Ao
' ECOLOGICAL ORGANIC AGRICULTURE

¥ Several Afican organization jy
Ugance, Mmfﬂmwm Hmmmwwmmmmmwkm
mors

Countrigs contribute

mx&mmmmmmmmmm Towards the
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AREAS OF INTERVENTION

Inits endeavors to develop Vibrant

Ecolog»caiOrgam'cSysremsforEnhanced -
Food Security and Sustainable
Development jn Afrca, the EQA Iniiative
15 curently being implementeq through six

thrust areas: ik on each for more
Information;
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A fundamental shift in Agricultural
Knowledge Science and Technology
and => agri-food system policies
(UNSG), => institutions => capacity
development => investments
(UNCTAD)

Paradigm change: transition to
sustainable / ecological agriculture
addressing the multi-functionality
and resilience needs of small-scale
and family farmers (eco-
intensification, vs smart)

Need to use a systemic and holistic
approach / National multistakeholder

assessments (IAASTD) ?
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Sustainable development dimensions

Social

equitable livable

Economic Environment

viable
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The main solutions: R&D
1. Paradigm shift / all inclusive




The main solutions: R&D
2. System’s approach to pro
solving, cause vs symptom)

blem analysis and
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The main solutions: R&D
3a. Beating the biotic stresses ie, closing the

yield gap)

Farmers in the world’s poorest countries are still
untouched by yield increases

Cereal yields by income level, 1970-2000
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Source: World Bank and FAO.
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The main solutions: R&D
3 b: Beating the biotic stresses (improving soil
fauna and flora, ie, organic matter)

Increase soil structure/ air spaces / SOM-SOC

e Turn the nitrogen in the air into nitrate and
ammonium (air is 78% N)

« Soil carbon dioxide increases plant growth

 SOM helps plant and microbial growth through
growth stimulating compounds

* Helps root growth, by making it easy for roots to
travel through the soil

 Improves growth through easy access to deep

nutrients and water
After Andre Leu 2014
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The main solutions: R&D

3b. Beating the biotic stresses ie, (Soil OM and

N, and Water)

Table of the amount of organic nitrogen held in the soil

1% SOC | 2,400 kg of organic N per hectare | 1.72% SOM
2% SOC | 4,800 kg of organic N per hectare | 3.44% SOM
3% SOC | 7,200 kg of organic N per hectare | 5.16% SOM
4% SOC | 9,600 kg of organic N per hectare | 6.88% SOM
9% SOC | 12,000 kg of organic N per hectare | 8.50% SOM

1% SOM = 160,000 litres (common level)
5 % SOM = 800,000 litres (levels pre farming)

Per ha (to 30 cm)
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After Andre Leu 2014 Bhutan ?
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The main solutions: R&D
3 c: Beating the biotic stresses (SOM)

L4
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The main solutions: R&D
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The main solutions: R&D
3 b: Beating

)




The main solutions: R&D
3 b: Beating the biotic stresses (SOM)

Faidherbia albida




The main solutions: R&D
3b. beating the biotic stresses biological /
natural pest and disease control

-
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The main solutions: R&D
3b. beating the biotic stresses promotion of
pollinators




The main solutions: R&D
3b. beating the biotic stresses ? GMOs?
Reductionism vs complexity (resilience)

Biotechnology

MODERN BIOTECHNOLOGY

Natural regeneration
Coll fusion

Transfection
Cultivation methods Transformation

Modern

. Conjugation/agroinfection
biotechnology

GMOs
Tissue culture in vitro manipulated
DNA and RNA

Natural breeding
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The main solutions:
3b. beating the biotic with less genetic diversity?
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The main solutions:
3b. beating the biotic with less genetic diversity?

S5

A CENTURY AGO
In 1903 commercal
saed houses offered
hundreds of varieties
as shown in this
sampling of ten crops.

80 YEARS LATER
By 1983 few of

T CHANGED ITS NAME IN 2001 TO THE NATIONAL
CTENTER FOR GENETIC RESOURCES PRESERVATION

SALLENNIUM
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The main Solutions:
4. beating the biotic stresses through R&D + Edu

* Improve, expand extension services and capacity bldg

» Strengthen Institutions

« Emphasize local solutions
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Is such a transition possible and how?

A systems model for the transition: scenarios from the
UNEP GER ag chapter 2011

Global investments across sectors (2% of GDP, Stern report);
0.16% of GDP (141 Bn $/year) invested in agriculture for:

- Pre harvest losses (training activities and effective pest
management with bio-products, IPM)

- Ag management practices (cover transition costs from till
to no till, organic, agroecological agriculture, training, access
to small scale mechanization and irrigation)

- R&D (research in soil biology and agronomy, crop
improvement (orphan crops), appropriate mechanization,
irrigation, and more)

- Food processing (better storage and processing in rural
areas, efficient processing, marketing, less waste)
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... the numbers: we can win-win-win by 2050
Investing 0.2% of total GDP ($141 Billion) / year

Agricultural Bn USS/year 1’921 2’852 2’559
production

Crops Bn USS/year 629 996 913
Employment M people 1’075 1’703 1’656
Soil quality Dmnl 0.92 1.03 0.73
Water use Km3 / year 3‘389 3207 4878
Land Bn ha 1.2 1.26 1.31
Deforestation M ha/ year 16 7 15
Calories for Kcal/person/ 2081 2524 2476
consumption day

Source: UNEP Green Economy Report (2011)
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... the numbers: we can win-win-win by 2050

-44
Real GDP Employment % Poverty Nutrition Water stress Footprint/

biocapacity

w2015 %2030 %2050



Changing course in global agriculture:

«The Future We Want» (Rio+20 Declaration) recognized

the fact that «a significant portion of the world’s poor live in
rural areas»

the role that agriculture plays in development

the importance and utility of a set of Sustainable Development
Goals (SDGs);

and reaffirmed the necessity to promote, enhance and support
more sustainable agriculture

§115 ,We reaffirm the important work and inclusive nature of
the Committee on World Food Security, including through its
role in facilitating country-initiated assessments on sustainable
food production and food security”




Changing course of global agriculture

international
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national
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Agroecology and Sustainable
Development

Solidarius Fair market Extension
Leglslatlon certification ~Commercialization Methodologies

NN

Convers10n

Socio-
economics

/ / Environmental
Alternative inputs Participatory Farmer to farmer Institutional
research network partnerships

Source: Miguel Altieri 2011



