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Table 1: Projected Climate Changes and Their Impacts on  
Agricultural Productivity in the 2080s  

Climate variables Land area  Farm area  
Base levels   
 Temperature (ºC) 13.15 16.2 
 Precipitation (mm per day)  2.2 2.44 
By 2080s   
 Temperature (ºC) 18.1 20.63 
 Precipitation (mm per day)  2.33 2.51 
   
Impacts on agricultural 
productivity (%) 

Without carbon 
fertilization effect 

With carbon 
fertilization effect 

World (output weighted) -15.9 -3.2 
Industrial countries -6.3 7.7 
Developing countries -21 -9.1 
 Africa -27.5 -16.6 
 Asia -19.3 -7.2 
 Middle East and North Africa -21.2 -9.4 
 Latin America -24.3 -12.9 

Source: Cline (2007). 

The climate models used in Cline’s study predicted that under the IPCC’s scenario A2,3 
atmospheric concentrations of CO2 would increase to 735ppm by 2085 from a current level 
of 380ppm, and that global mean temperature would rise by 3.3ºC. Land areas would warm 
more than oceans, with the average surface temperature increasing by 5.0ºC weighting by 
land area and 4.4ºC weighting by farming area. By the 2080s, global agricultural productivity 
would decline by about 3% with carbon fertilization effect and by about 16% if the carbon 
fertilization effect did not materialize. These losses would be disproportionately concentrated 
in developing countries, which would suffer losses of 9% with carbon fertilization effect and 
21% without carbon fertilization effect, in contrast to an 8% gain (with carbon fertilization 
effect) and 6% loss (without carbon fertilization effect) in industrial countries. The detailed 
estimates by country and region reported in Table 2 indicate that South Asia and Africa 
would be the two regions most harmed by climate change. In Southeast Asia, the damages 
of climate change to agriculture would also be severe, ranking from 15.1% for Viet Nam to 
26.2% for Thailand if carbon fertilization effect did not materialize. 

                                                 
3 Scenario A2 is the second highest emission scenario among the six scenarios considered by the Third and 

Fourth Assessments Reports of the IPCC. Cline (2007) argued that scenario A2 should be viewed as an 
intermediate emission path as IPCC scenarios are biased towards underestimation of the future emission.  


