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What is agriculture?

Human activity in which energy 

from the sun is used for the 

production of sugars through the 

growth of plants in soil

This is true for all forms of agriculture: 

traditional and modern





Crop production
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Van Ittersum and Rabbinge, 1997
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Looking back: 1960 -2015
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YearBut conditions in 2017 very different than in 1960
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Slack in cereal yield increases?

Cassman, 1999; Cassman et al., 

2010; Grassini et al., 2011



Slack in cereal yield increases?

FAO and Van Ittersum et al., 2016



The green revolution in Asia and Africa



Trends arable land area ïSub -Saharan Africa (2004 -2013 )

Arable land 
area 2010 in 
million ha 

Arable land 
area increase
2004 - 2013 in 
million ha

5.8 1.6

4.6 0.7

6.4 1.4

15.2 1.8

33.0 -1.0 (ns)

14.6 2.8

5.5 0.5

11.9 4.0

6.7 1.0

3.5 0.8

107.0 13.6 (14%)

Source: FAOSTAT



Increase in global crop areas

Grassini et al., 2013
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Looking ahead : Pathways to increase availability

Reducing demand

Increasing production

Avoiding losses current
production capacity

after Keating et al., 2014. Global Food Security

MOOC: Growing our Future Food: Crops
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Population growth



Demand versus income (per capita) and 

versus income (per capita)

Tilman et al., 2011 (PNAS)


