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Converting Grid Sizes
(resolution and # of land-based cells)

3,6722o x 3oStandardized grid 
(this study)

1,8363o x 4oTypical climate model

22,1561o x 1oIPCC Actuals, 1961-90 

# of cellsResolution



Global Climate Change by 2080s
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Agricultural Impact Models Used

• Crop Models (18 countries): Rosenzweig-
Iglesias

• “Ricardian Models:  
– Mendelsohn-Schlesinger based on US
– World Bank for Africa, Latin America
– Mendelsohn-Dinar-Sanghi for India



Output per hectare at alternative 
average temperatures ($ and oC)
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How Much Carbon Fertilization?

• Carbon dioxide is an input into 
photosynthesis

• Wheat, rice, soybeans, cotton (C3): more 
response;  corn, sugarcane (C4):  less

• Early laboratory experiments overstated 
effect.  Open field (FACE) results now 
show lower impact.

• Estimate: 15% yield boost for 735 ppm
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Figure 5.4 Percentage change in agricultural capacity by the 
2080s in 47 countries and regions (without carbon fertilization)



Results, selected countries
(percent change in agricultural productivity)
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Results, selected countries
(percent change in agricultural productivity)
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Impact on Agricultural Productivity without Carbon 
Fertilization (percent)



Impact on Agricultural Productivity with Carbon Fertilization 
(percent)



Results by Region
(% change in agricultural productivity)
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Technological Change is No Panacea
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