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Table 2: Regional Impacts of Climate Change on Agricultural Productivity in the 2080s  
  Without Carbon Fertilization Effect With Carbon Fertilization Effect 
Canada -2.2 12.5 
US -5.9 8 
Latin America -23.6 -12.2 
EU -5.5 8.6 
Australia -26.6 -15.6 
New Zealand 2.2 17.5 
PRC -7.2 6.8 
Japan -5.7 8.4 
Korea -9.3 4.3 
Indonesia -17.9 -5.6 
Malaysia, 
Singapore 

-22.5 -10.9 

Philippines -23.4 -11.9 
Thailand -26.2 -15.1 
Viet Nam -15.1 -2 
India -38.1 -28.8 
Other South Asia -25.3 -14.1 
Central Asia -0.8 13.9 
Rest of Asia -25.6 -15.6 
Sub-Sahara Africa -28.3 -17.6 
Rest of the world -14.5 -1.7 

Source: Author’s calculation based on Cline (2007). 

3. THE MODEL  
The model used in this study was a dynamic, CGE model of the global economy. It was built 
on the LINKAGE model developed at the World Bank (van der Mensbrugghe 2005; 
Anderson, Martin, and van der Mensbrugghe 2006), and has its intellectual roots in the 
group of multi-country applied general equilibrium models used over the past two decades to 
analyze the global trade and environmental issues (Shoven and Whalley 1992; Hertel 1997). 
This section describes the major features of the model.  

Production in each economic sector was modeled using nested constant elasticity of 
substitution (CES) functions and constant returns to scale was assumed. There were three 
types of production structures, depending on activities. Crop sectors reflected the 
substitution possibility between extensive and intensive farming. Livestock sectors reflected 
the substitution possibility between pasture and intensive feeding. All other sectors reflected 
the standard capital-labor substitution.  

The study assumed differentiation of products by regions of origin; i.e., the Armington 
assumption (Armington 1969). Top-level aggregate Armington demand was allocated 
between goods produced domestically and an aggregate import following a CES function. In 
the second level, the aggregate import was further disaggregated across the various trade 
partners using an additional CES nest. On the export side, it was assumed that firms treat 
domestic markets and foreign markets indifferently. Thus the law of one price would hold; 
i.e., the export price was identical to that of domestic supply.  

Incomes generated from production were assumed to accrue to a single representative 
household in each region. Households maximized utility using An Implicitly Direct Additive 
Demand System (AIDADS) (Rimmer and Powell 1996). AIDADS is a demand system which 
allows the marginal budget shares to vary as a function of total expenditure. Recent work by 
Yu et al. (2004) has demonstrated the superiority of AIDADS over other demand systems in 
projecting food demand, especially for long-term projections involving a wide range of 
countries.  


