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Abstract:

International trade plays a crucial role in balancing food resources among nations. In the situations when
extreme weather events (e.g., drought or flood) decrease the crop yield and cause shortage of food
supply, international trade acts as an adaptive mechanism to reallocate food commodities among nations
and alleviate the impact of such shocks. In the context of global food systems and food security, it is
extremely important to investigate the factors behind establishing the trade connections, however, the
effect of extreme events remains unexplored. We approach this problem using a flexible framework of
exponential random graph models (ERGMs). We investigate a comprehensive set of variables quantifying
various weather conditions relevant to agricultural production. To account for predisposition of countries
to trade, we propose a novel predictor — synchrony of crop yield fluctuations. In addition, we considered
variables that are often used in studies of international trade (distance, common official language, and
contiguity). We demonstrate our approach by quantifying the network effects of these variables on the
international wheat trade network. Additionally, we assess the performance of the ERGM by comparing
it with the machine learning approach of random forest.
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