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Assessing the Environmental Impacts of Major Food Crops
in Taiwan Using Environmental Footprints
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ABSTRACT

Global population growth since the Industrial Revolution has increased food demand, creating
conflicts between agricultural development and sustainable use of environmental resources. In Taiwan,
rice demand has declined due to dietary changes and rural aging, while wheat and corn heavily rely on
imports, resulting in a food self-sufficiency rate below 40%. This study applies the Life Cycle
Assessment framework to quantify four environmental footprints, which are water footprint, carbon
footprint, eutrophication potential, and acidification potential, of rice, wheat, and maize across Taiwan
during 2008-2018. Results show that the second rice crop exerts the heaviest environmental burden
due to irrigation and methane emissions; wheat exhibits higher eutrophication and acidification
potentials; maize demonstrates better suitability in central Taiwan. Footprint analysis suggests reducing
the second rice crop area, expanding maize production, and optimizing wheat fertilization strategies to

enhance Taiwan’s food security and environmental sustainability.
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Fig. 1 Environmental districts in this study
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during 2008-2018.
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during 2008-2018.
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