
 

Beyond the corn field: Balancing fuel, food
and biodiversity

February 16 2010

The development of alternative fuel will greatly benefit the U.S., say
scientists in an Energy Foundation-funded report published today by the
Ecological Society of America (ESA), the nation's largest organization
of ecological scientists. However, in order to effectively reap the social
and economic benefits of biofuel production, U.S. policies need to
address potential effects of land-use choices on our ecosystems.

In the report, scientists Virginia Dale, Keith Kline, John Wiens and
Joseph Fargione review the current research on biofuel production and
its potential effects on ecosystems. They also analyze the social,
economic and ecological challenges of biofuel production and the most
effective routes to developing sustainable, renewable fuel alternatives.

Biofuels are liquid fuels derived from biological materials, such as plant
stems and stalks, vegetable oils, forest products or waste materials. The
raw materials, called feedstock, can be grown specifically for fuel
purposes or can be derived from existing sources such as agricultural
residue or municipal garbage.

"There are several methods of biofuel production, all of which affect the
ecological systems around us in ways that can reap benefits if feedstock
type, management, transport and production choices are appropriate for
the setting," says Virginia Dale from Oak Ridge National Laboratory in
Oak Ridge, TN. "In order to balance increasing demands on land for
urban, industrial and agricultural use, policies need to incorporate
socioeconomic and ecological principles in view of current and past land
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uses. Existing research provides the basis for weighing the costs and
benefits of the different options for feedstocks, management and
production within an overall design for sustainability of ecosystem
services within a region."

The report addresses feedstock options and their potential land-use
effects, the influences of farm policies on allocating acreage, the
complexities of land use, carbon emissions and biofuel production
assessments, the "food versus fuel" and water usage costs and benefits
associated with biofuel expansion, and the elements needed to maximize
social, economic and ecological benefits in bioenergy system design.

"To clarify the tradeoffs associated with land use for food production,
bioenergy crops, biodiversity protection and other societal needs, it is
critical to develop an effective landscape approach," says John Wiens
from PRBO Conservation Science in Petaluma, CA. "For example,
native perennial crops have shown great promise: they have vast
environmental and economic benefits on both the local and national
levels."

The ESA report recommends native perennial crops—such as
switchgrass—as an inexpensive feedstock option. Research shows that
these plants improve soil quality, provide habitat for native species, limit
soil erosion and filter nutrients and contaminants. These plants can also
serve as a buffer to existing annual crops—such as corn, soybeans and
wheat—by reducing pest invasion and agricultural run-off, and limiting
the need for chemical applications.

The researchers estimate there are approximately 51 to 67 million
hectares of available U.S. land that could be used for native perennial
crops; those areas could produce as much as 321 million tons of biomass
per year.
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"Perennial crops are just one of the many options available to decision-
makers," says Wiens. "Urban wastes and leftovers or residues from
industrial processing can also be used as feedstocks. The report analyzes
these and other options and the many challenges Americans will face as
we continue to increase biofuel production."

  More information: "Biofuels: Implications for Land Use and
Biodiversity" is the first of five reports to be published on the production
and use of biofuels from an ecological perspective. "Sustainable Biofuels
from Forests: Meeting the Challenge," "Grasslands, Rangelands, and
Agricultural Systems" and "Growing Plants for Fuel: Predicting Effects
on Water, Soil, and the Atmosphere" will be available in March 2010.
The final report in the series—a synthesis of the ecological dimensions
of biofuel production—will be published later in 2010.
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