


Millennium Development Goals (2000-2015)

" The Millennium Development Goals
(MDGs) were eight goals with measurable
targets and clear deadlines for improving
the lives of the world's poorest people.

" Halving the number of hungry people
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Number of hungry people

=== Number of people undermourished (left axis)
== Prevalence of undernourishment (right axis)
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Where?

WAGENINGEN
UNIVERSITY & RESEARCH FAO, 2014




BASN  Food and Agriculture

........

F87/0) organization of the Intemnational Fund for
o A, Un?ted Nations JLIFAD Agnicutiural Develogenent

Food Security

unicefie® 5*).2'021,22: ) Yord Health

* First time report

focuses on conflict A 20'7

* Worrying increase in
food insecurity

BI.IIlDING RESILIENCE
~ FOR PEACE AND,
FOOII SEClIRITY

&’»**Mhb\ﬂ

WAGENINGEN

UNIVERSITY & RESEARLCH




Sustainable Development Goals
2015-2030
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THE GLOBAL GOALS

For Sustainable Development

SDG 2 End hunger, achieve food security and improved
nutrition and promote sustainable agriculture
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Looking ahead: + 60% demand (FAO)
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Reducing demand

Increasing production

Avoiding losses current
production capacit

after Keating et al., 2014. Global Food Security
MOOC: Growing our Future Food: Crops






Population growth
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Demand versus income (per capita)
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Slack in cereal yield increases?

Wheat

Northwest Europe
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Grassini et al., 2011 (Nature
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Slack in cereal yield increases?
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The need and possibilities for extra food is very
region-specific

So, it is crucial to know where production can be
increased and how
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yield level

Production-ecological principles & practice
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Yield and supporting data for rainfed wheat X
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Yield and supporting data for irrigated rice

Irrigated rice
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Rainfed maize

To view data details: Click on the map.

I :Eﬁgl Map layers ]

Selectcrop :

Rainfed maize ']

Select aggregation level:

Climate zones v

Select yield indicator:

- Relative yield: Ya /Yw x 100% x

Selectvariable:

Mean value 'J

Apply crop mask: (®) No ) Yes

Legend: (*) all classes () current classes

HE | ]

B vrtot0% y 50 % - 60 %
 0%-20% | 60%-70%
B 20%-30% . 70 %-80 %

o 30%-40% | s0o%-90%
40 % - 50 % . more than 90 %

A

www.yieldgap.org

‘]J Clohal Yield

v Cap Atlas
“~a”



&% clobal viend

a Cap Atlas
e —d

Can sub-Saharan Africa feed itself?

Van Ittersum et al., 2016 (PNAS)
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Population | Population | %

2010 2050 Population

(million) (million) increase
Burkina Faso 16 41 256
Ghana 24 46 192
Mali 14 45 321
Niger 16 69 431
Nigeria 159 440 277
Ethiopia 87 188 216 UN, 2015
Kenya 41 97 237
Tanzania 45 129 287
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Demand (Gt)

Van Ittersum et al., 2016 (PNAS)
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Rainfed maize

To view data details: Click on the map.

I :Eﬁgl Map layers ]

Selectcrop :

Rainfed maize ']

Select aggregation level:

Climate zones v

Select yield indicator:

- Relative yield: Ya /Yw x 100% x
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Mean value 'J

Apply crop mask: (®) No ) Yes

Legend: (*) all classes () current classes
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Food production in Africa in 2050

Yield % of potential yield
Ton/ha
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1961-1990 1991-2013

Argentina 68 131
Brazil 25 122
China 107 56
Ethiopia n.a. 79
France 130 61
Ghana 0.7 17
India 15 48
Indonesia 43 130
Kenya 26 6
Nigeria 21 39
Spain 168 196
USA 112 111 ‘\;J Clobal Yield

/
W= Ca Atlas
Based on FAOSTAT S~



The consequences in terms of:
= cereal self-sufficiency and/or

= area expansion (GHG, biodiversity!)

will be huge!
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Sustainable Development Goals -
challenges
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Planetary boundaries

Climate change
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P application and P uptake

Western Europe
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P application and P uptake

Africa
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A learning curve!

W-Europe Africa
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N surplus
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Mining soil nitrogen
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Yield — Use efficiency — Surplus (the Netherlands)
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Drawn by M. Van Ittersum based on Prins, H., C. Daatselaar & T. de Koeijer
(2016) Wageningen Economic Research.

P yield or P surplus (kg/ha)



So what does sustainable intensification mean:

" Globally: More with less

" | ocally: More with more
Same with less
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Actual Maize Water Productivity

Each point represents a long-term average for rainfed maize for a given climate zone. Crop water availability was calculated as total water
supply (stored soil water at sowing plus rainfall) minus soil water left at maturity and water losses through runoff and deep drainage
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