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More maize ethanol may boost greenhouse
gas emissions

March 11 2010

In the March issue of BioScience, researchers present a sophisticated new
analysis of the effects of boosting use of maize-derived ethanol on
greenhouse gas emissions. The study, conducted by Thomas W. Hertel
of Purdue University and five co-authors, focuses on how mandated
increases in production of the biofuel in the United States will trigger
land-use changes domestically and elsewhere. In response to the
increased demand for maize, farmers convert additional land to crops,
and this conversion can boost carbon dioxide emissions.

The analysis combines ecological data with a global economic
commodity and trade model to project the effects of US maize ethanol
production on carbon dioxide emissions resulting from land-use changes
in 18 regions across the globe. The researchers' main conclusion is stark:
these indirect, market-mediated effects on greenhouse gas emissions
"are enough to cancel out the benefits the corn ethanol has on global
warming."

The indirect effects of increasing production of maize ethanol were first
addressed in 2008 by Timothy Searchinger and his coauthors, who
presented a simpler calculation in Science. Searchinger concluded that
burning maize ethanol led to greenhouse gas emissions twice as large as
if gasoline had been burned instead. The question assumed global
importance because the 2007 Energy Independence and Security Act
mandates a steep increase in US production of biofuels over the next
dozen years, and certifications about life-cycle greenhouse gas emissions
are needed for some of this increase. In addition, the California Air
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Resources Board's Low Carbon Fuel Standard requires including
estimates of the effects of indirect land-use change on greenhouse gas
emissions. The board's approach is based on the work reported in
BioScience.

Hertel and colleagues' analysis incorporates some effects that could
lessen the impact of land-use conversion, but their bottom line, though
only one-quarter as large as the earlier estimate of Searchinger and his
coauthors, still indicates that the maize ethanol now being produced in
the United States will not significantly reduce total greenhouse gas
emissions, compared with burning gasoline. The authors acknowledge
that some game-changing technical or economic development could
render their estimates moot, but sensitivity analyses undertaken in their
study suggest that the findings are quite robust.
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