
Global crop yields projected to drop as temperatures rise, new study finds

he warmer temperatures associated with climate change are projected to significantly reduce
yields of the world’s staple food crops, a new analysis finds. 

The study, published [June 29] in Nature Sustainability, estimated that yields of soy, maize, rice
and wheat are all likely to decrease as the planet warms. Projected — but uncertain — benefits from
elevated CO2 levels may mitigate the losses somewhat. The four crops comprise more than 60 percent of
the calories produced globally.

Researchers combined a global dataset of field warming experiments conducted at 48 sites to estimate
decreased yields of 7.1 percent for maize, 5.6 percent for rice, 10.6 percent for soybean and 2.9 percent
for wheat. Their estimates were 95 percent probable for the first three staples and 89 percent for wheat.

In response, “technological and adaptive measures, such as northern expansion of the croplands, will thus
have to increase yield by 1.8–2.0 percent per year to meet the conservative estimates of a 70 percent
increase in food demand,” the researchers wrote.

However, that required rate is higher than the historical yield increases in the late 20th century, “which is
both challenging and alarming, considering the stagnating yield increases widely observed for the past
decade,” they concluded.

Though warming temperatures are already causing yields to drop, these losses have “been masked by
technology-driven increases in yields,” the researchers wrote. “To achieve zero hunger by 2030 and
beyond, as one of the United Nations Sustainable Development Goals, the world is now facing a big
challenge due to the expected increase in impacts of climate change: can food security be ensured for the
ever-growing global population under climate change?”
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To answer that question, it’s important to understand how crop yields are affected by changing
temperatures, said the researchers, who found that most crop-modelling studies were site-based and thus
failed to provide an accurate global picture.

Though their analysis found that wheat “is probably less sensitive to global warming than currently
projected,” it estimated greater yield losses for the other three crops. This is important because rice and
maize are staple foods in many developing countries in Africa, Latin America and Asia, increasing their
potential vulnerability to climate change. “Soybean appears the most vulnerable to climate warming,” they
found.

The estimates are complicated by numerous factors, such as uneven crop production across countries,
whether crops are rain-fed or irrigated and the fact that “warming is not globally uniform.” However,
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warmer temperatures are more likely to negatively impact wheat production in India than other irrigated
wheat-producing areas, they found.

Despite the uncertainties, however, “the overall emerging picture is quite clear,” researchers wrote. “Yield
losses in response to a global mean warming level of 1.5 Celsius, as aimed for in the Paris Agreement,
would still be substantial, ranging from 2 percent to 7 percent across the main producing countries.”

The study considered only the impact of rising temperatures on yields. Increased pressure from plant
pests and diseases associated with climate change are also predicted to depress yields.
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