
ADBI Working Paper 131    Zhai and Zhuang 
 

 9

Aggregate welfare effects, which were measured by the sum of equivalent variation of the 
households and real investment, generally followed the changes in real GDP. However, 
international price adjustment played a role in determining the distribution of global welfare 
losses. After incorporating agricultural damage, international prices of crop products were 
expected to increase by 16–22% relative to the price of manufacturing exports of high-
income countries, reflecting the inelastic demand structure of agricultural products (Figure 
1). The resulting changes in terms of trade would benefit net agricultural exporting countries, 
but damage net agricultural importing countries. As shown in the second column of Table 3, 
New Zealand’s welfare gained as much as 1.5% of GDP, much higher than its GDP 
expansion, due to its improved terms of trade. In Canada and the European Union (EU), 
improvements in terms of trade more than offset the direct losses from agricultural 
productivity reduction, leading to slight welfare gains. Central Asia would benefit from 
changes in terms of trade. However, for other regions the deterioration of their terms of trade 
would amplify the effects of agricultural damage. Generally, the resulting welfare losses 
would be larger than GDP decline.  

Figure 1: Impacts of Climate Change on International Prices and  
World Trade of Agricultural Goods, 2080  
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*Prices are deflated by price index to manufacturing exports of high income countries. 

The detailed world agricultural production simulation results suggest that global crop 
production would shrink by 7.4% by 2080, which is less than half of Cline’s estimate. This is 
partly due to the declining weight of developing countries, which would be more adversely 
impacted by climate change than developed countries, in global agricultural production over 
2004–2080. In Cline’s original estimate, agricultural output values in 2003 were used as 
weights to obtain the estimate for global impact. The reallocation of resources across sectors 
also partially offset the direct impact of agricultural productivity slowdown, contributing to the 
contracting output in the crops sector. In regions where the impacts on agricultural 
productivity are small or positive, crop production would expand. New Zealand’s crop output 
would increase the most, by 141%, because of its higher agricultural productivity under 
climate change and relatively small crop share in its economy. Central Asia, the EU, US, and 
Japan, would see crop production rise by 5–50% in response to the crop price hikes. In 
general, the crop production expansion would come at the expense of the livestock sector, 
with land and other production resources being diverted toward crops sectors. 


