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US-China trade relations have implications for global nitrogen and phosphorus surpluses, and 

increasing blue water demand. The case shows that trade policy analysis needs to integrate 

environmental considerations.  

In agriculture, what farmers produce and how they produce depends on the international 

market; and, in turn, farmers’ production decisions have significant consequences for water 

quality and other ecosystem services1,2. The ongoing trade war between the United States and 

China has large impacts on the international market, especially for agricultural commodities3,4. 

Soybean, pork, ethanol, and other agricultural commodities were among the primary targets of 

China’s retaliation after the United States imposed large tariffs on Chinese products. Outside 

the United States and China, countries such as Brazil also experienced large changes in 

agricultural production and trade due to the trade war3. In response, researchers have sounded 

the alarm that the trade war could have negative impacts on the environment5,6. 

In this issue of Nature Food, Yao et al.7 estimate the potential impacts of the U.S.-China 

trade war on nitrogen (N) and phosphorus (P) surplus and demand for blue water. At the 

national level, China’s retaliatory tariffs will cause U.S. farmers to reduce the production of 

targeted crops, especially soybean. To fill the gap, soybean production in China and South 

America will expand . Since soybean is an N-fixing crop, shifting soybean production from the 

United States to South America would increase N surplus in the former by 105 million kg and 

decrease N surplus in the latter by 200.5 million kg, leading to a net reduction in global N 

surplus . Regarding P surplus, since soybean in South America8 and crops that replace soybean, 

such as wheat in the United States, demand more P,P surplus in these two regions would 

increase, driving up global P surplus. In terms of blue water consumption, the increase of non-

soybean oilseeds that replaces U.S. soybean drives up global water demand. These results are 



robust to a range of parameter values in the trade model and the environmental stressor 

intensities. Disaggregating the national impacts, Yao et al. find heterogeneous regional impacts 

that sometimes deviate from the national impacts, creating hot-spots with elevated levels of 

environmental stresses. 

As the trade war persists, several developments in trade and domestic policies can 

create additional shifts in global agricultural production. China’s corn imports from all sources 

reached 11.3 million metric tons in 2020, exceeding its long-standing corn tariff rate quota for 

the first time9. Also, China announced a mandate for 10% ethanol blending in vehicle fuels, then 

withdrew the mandate due to insufficient feedstock supply. In terms of trade policy, in the U.S.-

China Phase One trade deal China promised to purchase an additional $31 billion worth of 

agricultural products from the United States in 2020 and 2021. To fulfill this promise, China has 

already imported record amounts of pork, corn, and beef from the United States and other 

countries9. If China increases demand for corn, ethanol, and meat products simultaneously, 

how would that change world agricultural production? What would be the environmental 

impacts? The framework established by Yao et al. can be used to answer these questions: these 

policies can be modeled by computational general equilibrium models, and their land use 

impacts can be estimated using the stressor intensity databases employed by Yao et al. 

 Yao et al.’s study is an example of how international trade in general10, and U.S.-China 

trade in particular11, has important environmental implications, and that trade policies can 

harm the environment12. Future studies could extend Yao et al.’s environmental impact analysis 

in several directions. First, impact analysis could go beyond N, P surplus, and water 

consumption, to include other environmental stressors such as greenhouse gas emissions. 

Second, in addition to changing crop mix, farming practices and technology may also change in 

response to trade policies. Third, local changes in environmental stressors could diffuse to 

other regions from transboundary movements of pollutants. Fourth, the impact analysis can be 

generalized to non-agricultural sectors.  

 In most cases, environmental considerations are still not included in trade policy 

analysis and policymaking. For policy analysts, integrated economic-environmental analysis can 

produce more comprehensive and accurate welfare estimates; and, for trade policymakers, 

environmental considerations should be an integral part of trade negotiations. However, there 

are recent promising developments in this aspect: the European Union proposed a carbon 

border adjustment mechanism in which a carbon price is imposed on imports of certain goods 

from outside the EU13.The United States  expresses the intention to include climate change and 

other environmental considerations in trade negotiations14. Policies like this have the potential 

to correct existing environmental biases12 in trade policies. 
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