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Population growth to continue, but at a slower pace
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How much more needs to be produced by 2050?
Increments in percent

past   = 1961/63 to 2005/07;   future = 2005/07 to 2050

255

97

63

23

148

70

0 50 100 150 200 250 300

past 

future

past 

future

past 

future
D

ev
el

op
in

g
D

ev
el

op
ed

W
or

ld Agricultural production



FAO‘s long-term outlook for global agriculture, climate change and energy prices

Santiago de Chile, 4-6 November 2009FAO, IGG

The traditional paradigm: treadmill effect and falling real prices
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How big is the energy market?

1. Energy market (TPES): nearly 500 EJ
2. Biomass: 50 EJ (80% in developing countries)
3. Biofuels: 2.1 EJ, on ca. 26 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.
6. Energy market is large, creates perfectly elastic 

demand for agricultural produce at break-even 
points (parity prices).
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Agriculture and energy markets

1. Low energy price trajectory: still need to 
raise production (70%) but increasingly 
saturated demand

2. High energy price trajectory: bioenergy 
market with difficult-to-saturatedemand 
for agricultural produce and resources

3. Consequence: food prices no longer set 
by food demand but by energy prices
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Climate change: the role of agriculture
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Climate change: the impact on agriculture
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biophysical changes:
• higher temperatures and more evaporation
• more precipitation and higher rainfall variability
• more frequent extreme weather events
• coastal areas flooded
• glaciers, water circulation, irrigation potentials
• higher atmospheric CO2 concentration

impacts on agriculture/food
• high latitude areas: ↑yields for GMT <2.5°C, ↓yields >2.5°C GMT
• low latitude areas: ↓yields even for ↑temp 1-2°C 
• ↑irrigation water demand +5-20% by 2080s (globally)
• high latitudes: more land suitable for agricultural production (+160 million ha)
• low latitudes: less land for agricultural production (-110 million ha)
• land losses due to inundation (temporary and permanent)
• CO2 fertilization at low temperature increases
• CO2 benefits at higher ∆temperatures are diminishing
• fire risks, pests and diseases, food safety, e-coli, malaria, etc.
• livestock: diseases (e.g. bluetongue), heat and water stress, ∆forage quality

∆Yield
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Sensitivity of cereal yield to climate change
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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
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Cereal yields, world averages
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Iowa maize yield 61-90; 90-08
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Climate change, food and national security
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Urbanization to accelerate
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Food Density 2005
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Food density 
Africa 2005



FAO‘s long-term outlook for global agriculture, climate change and energy prices

Santiago de Chile, 4-6 November 2009FAO, IGG

Food density 
Africa 2050
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1. Food markets are still growing, but increasingly saturated
• +70% more production, but slow down in growth
• overall enough resources (land, water, genetics)

1. Energy demand cannot be met by agriculture
• creates perfectly elastic demand for agricultural output (and 

resources) at break-even points (parity prices)
• high energy prices will set prices for food (effective floor price) 

1. Climate change and resources
• Climate change: globally production neutral up to +2GMT
• Vast local differences, less production potential in more food 

insecure areas
• Greater weather variability, could increase production variability
• Higher saturation in food demand, lower demand responsiveness 

could augment price swings
• Larger price swings, more urban food and poverty concentration 

could make food riots a more frequent feature in the future. 

Summary and conclusions
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Thanks.
Questions?
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Food Density World 2005
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