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Background

Global warming and escalating petroleum costs asating
an urgent need to find ecologically friendly fudBofuels—
such as ethanol from corn (maize) and sugarcanee-haen
Increasingly heralded as a possible savior. Buerstihave
argued that biofuels will consume vast swaths omfand
and native habitats, drive up food prices, and lrasulittle

reduction In greenhouse-gas emissions.

To date, most efforts to evaluate different biofubhve
focused on their merits for
emissions or fossil fuel use. Some studies sugdastcorn-
derived ethanol in the United States and Europeumes
more energy than It produces; others suggest a shouid
benefit. Relative to petroleum, nearly all biofuesninish
greenhouse-gas emissions, although crops suchit@g@rass

reducing greenhouse-¢
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easily outperform corn and soy. Such comparisorns afigure 1. Greenhouse-gas emission are plotted against owsrglionmental impacts of
sensitive to assumptions about local growing camakt and 29 transport fuels, scaled relative to gasolineel$-un the shaded area are considered

crop by-products, but even more importantly, tfegus on

greenhouse gasses and energy use is too narr(a

Environmental impacts of biofuels are often ignored
comparisons among biofuels.

An Innovative study by Zalet al., commissioned by the
Swiss government, could help to resolve this deliate
providing a detailed assessment of the environmherasts
and benefits of different transport biofuels.

Methods

Using life cycle assessment, Zahal. compared gasoline,
diesel and natural gas with 26 different biofueteduced

from a wide range of “crops” used Iin Switzerland.talo
environmental Impact of each fuel was assessed

aggregating natural resource depletion and danmgernhan

health and ecosystems Iinto a single indicator. ihdecator

measures how much the environmental impacts e

limits. Further, greenhouse-gas emissions for daehwere

calculated during the entire process chain reldovgasoline.

advantageous In both their overall environmentgaots and greenhouse-gas emissions.
The origin of biofuels produced outside Switzlerahthdicated by country codes: Brazll
), China (CN), European Union (EU), France (R Malaysia (MY).
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Figure 2. Comparison of the greenhouse-gas emissions en{igégl and aggregated

environmental impacts (right) of biofuels In retatito fossil fuels. The emissions and
environmental impacts are given for 5 processemguine production chain, agricultural
cultivation, fuel production, transport to gas istat vehicle operation, and construction
and maintenance of vehicles and roads. Environrhenpact points measure how much
the environmental impacts exceed legal limits.
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Results

Most (21 out of 26) biofuels reduced greenhouse-gas emissior
by more than 30% compared to gasoline (Fig.1). But nearly hal
(12 out of 26) of the biofuels, including the economically most
Important ones, namely U.S. corn ethanol, Brazilian sugarcan
ethanol and soy diesel, and Malaysian palm-oil diesel, havi
greater aggregate environmental impacts than do fossil fuels
Biofuels produced from residual products such as biowaste o
recycled cooking oil fare best.

The steps within the processing chain that incur greenhouse
gas emissions (left) and total environmental impacts (riglet) ar
shown Iin Figure 2. Although highly variable, the greatest
emissions and environmental impacts occur during agricultura
cultivation through the use of machinery, fertlizers, and or
pesticides, and due to soil acidification, nutrient leaching, anc
biodiversity loss particularly in tropical regions. The fuel
production itself iIs second highest sources of greenhouse gasc¢
Fuel transport to the Swiss gas stations contributes littk¥%)
to emissions and environmental impacts.

Conclusions

Not all biofuels are beneficial when their full environmental
Impacts are assessed. Some of the most important such as th
produced from corn, sugarcane, and soy, perform poorly in mar
contexts. We need to consider more than just energy ar
greenhouse-gas emissions when evaluating different biofuels a
to pursue new biofuel crops and technologies. Governmen
should be far more selective about which biofuel crops the
support through subsidies and tax benefits.
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