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How to feed 
the world in 

2050?



Drivers of change

POPULATION and 
INCOME
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Urbanization to accelerate
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Consumption(kcal/pc) and GDP p.c. 
(62 Developing Countries)



Impacts on

FOOD 
AVAILABILITY

& PRODUCTION
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Impacts of change

HUNGER & 
MALNUTRITION



Proportion of undernourished



Progress towards MDG1



The Economist, December 2003

The shape of things to come?



AT2050/80: provisional nutritional outcomes (global 
averages/aggregates)

undernourished

% of population 

with 

kcal/person/day
obese

% million >2700 >3000 % million

2005/07 13 844 57 28 9 570

2050 4 330 91 52 15 1400

2080 2 150 98 66 21 2000



Impacts of 

Bioenergy and 
new Demands



How big is the energy market?

1. Energy market (TPES): nearly 500 EJ

2. Biomass: 50 EJ (80% in developing countries)

3. Biofuels: 3.3 EJ, on ca. 33 million ha

4. Transport energy needs: ca. 95 EJ

5. Crop area to cover transport energy needs: 
>1000 million ha, i.e. 2/3 of global crop area.

=>Energy market is large, creates perfectly elastic demand 
for agricultural produce at break-even points (parity prices).

=>Bio-energy subsidies have a price supporting impact, not 
price depressing as the traditional coupled agricultural 
subsidies.
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Impacts of change

RESOURCES &
ENVIRONMENT



Is there enough cropland 
and enough yield potential?
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Impacts of change

RESOURCES &
ENVIRONMENT



Is there enough water?



Economic and physical water scarcity



Irrigated land expansion and water use

Area equipped for irrigation

1961/63 2005/07 2050 1961-05 2005-50

million ha % p.a.

World 141 287 318 1.71 0.24

Developed countries 38 68 68 1.57 0.00

Developing countries 103 219 251 1.76 0.31

excl. China and India 47 97 117 1.91 0.42

sub-Saharan Africa 3 6 8 2.07 0.67

Latin America 8 18 24 2.05 0.72

Near East/North Africa 15 29 36 1.86 0.47

South Asia 37 81 86 1.98 0.14

East Asia 40 85 97 1.42 0.30



Global Water Scarcity (2000)



What does agriculture 
contribute to GHG emissions?
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How does Climate Change affect 
agriculture and food security?



Percentage change in world food (cereal) prices in relation to 
changes in temperatures
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1. Improvements over time

2. CC is bad for FS

3. SRES>>CC

4. CO2 fertilization is important



THANKS


