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Soybean is a globally important crop and a major plant-based source of dietary iron and zinc —
two micronutrients whose deficiencies affect over a billion people, particularly women and
children. Most climate-change studies on soybeans focus on aggregate yield or economic
outcomes using multi-model ensembles, but often overlook how shifting agroecological suitability
may alter the availability of these micronutrients they provide, especially for populations reliant
on crop-derived nutrients and most at risk of deficiencies. Here, we coupled the first high-
resolution Spatial Production Allocation Model (SPAM) derived harvested-area data with
species-distribution modelling (MaxEnt) to forecast change in soybean suitability under the
Shared Socioeconomic Pathway 2-4.5 climate scenario by 2050, with suitability outputs validated
against ecophysiological thresholds for soybean growth. We then translated these shifts into
changes in iron and zinc yield relative to population requirements. Our ensemble 2050 projections
reveal poleward expansions of soybean in the Americas, Europe, and Russia, but large declines
across key tropical belts in sub-Saharan Africa and Asia. In Southern Africa, projected declines (-
10.67%), could result in annual losses of over 51 billion gram of soybean-derived iron and 15.7
billion gram of zinc — equivalent to the dietary requirements of more than 6 and 4 million people,
respectively. Similarly, in Southeast Asia, micronutrient losses (-7%) of over 24 billion g of iron
and 7.4 billion g of zinc could affect over 2 million people each year. While these shifts threaten
to deepen existing nutritional inequities in low- and middle-income regions, they may also support
increased iron and zinc yields in temperate zones, potentially sufficient to meet the annual
requirements of over a billion people. Closing this gap will require not only climate-informed
agricultural adaptation but a decisive pivot toward nutrition-sensitive planning in a warming

world.
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