
Abstract 

Bioethanol crops have the potential to meet future energy demands and mitigate 

climate change by partially replacing fossil fuels. However, the large-scale cultivation 

of these crops may also impact climate change through changes in terrestrial water 

and energy balances, carbon and other nutrient dynamics, and their interactions. 

This represents a pivotal challenge within the Food-Energy-Water System (FEWS) 

nexus. Our study estimates potential bioethanol yield across the US based on crop 

field studies and conversion technology analyses for three crops, corn, Miscanthus, 

and two switchgrass cultivars (Cave-in-Rock and Alamo). This presentation will 

provide a detailed analysis of the implications of expanding bioethanol crops for 

water and energy resources, as well as GHG emissions. Additionally, the 

presentation will examine how the increasing severity of extreme climate events, 

including droughts and heat waves, is shaping these critical factors. While the results 

are presented for the United States, the analytical framework linking bioenergy 

production with land, water, and climate interactions can be applied to other regions, 

including emerging bioenergy systems in India and other parts of the Global South. 
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