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Potential effects of biofuels on
climate
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Not So Fast On Biofuels
Two studies in the latest issue of the journal Science
say that producing piofuels may actually produce
more carbon dioxide than we would with
conventional fuel. Karen Hopkin reports.

For years advocates have touted the use of biofuels
asa clean-burning alternative t0 gasoline. Now a
pair of studies pub\ished in the February g issue of
Science conclude that biofuels may do more harm
to the env'n'onment than good. The researchers
calculated the indirect costs of growing the crops
that are turned into piofuels. To plant the corn or
sugarcane or soybeans from which piodiese! and
| are made, farmers would first need to
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than we'd save by swearing off fossil
would take centuries for us to pay off that carbon
debt.
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Use of nitrogen fertiliser gives rise to emissions of nitrous oxide
(N,O), that is about 300 times more effective as a greenhouse
gas than CO, (see later slides).
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How much global warming do
biofuels cause?
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New research suggests that the amount of nitrous oxide
(N,O) that is emitted when a biofuel crop is grown can
cancel out any global warming benefit achieved by
replacing fossil carbon by carbon from the atmosphere.

The N,O is formed by microbes in the soil, and in waters
into which surplus nitrate fertiliser drains from the land.

N, O is about 300 times more effective as a greenhouse
gas than CO..
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200 FIGURE 1 Hisforical trends of

reactive nitrogen formed annually
by human activity, including
cultivation of N-fixing legume
crops, the Haber-Bosch process
of synthetic production (primarily
to manufacture N fertilizers). and
emissions of nitrogen oxides
from combustion of fossil fuels.
A million metric tonnes is 107
grams. For companson, also
shown is the "natural range”
of N fixation {about 100 million
tonnes of N per year) that occurs
in native terrestrial ecosystems,
primarily by bacteria in symbiotic
associations with plants. Based
0 on data in Galloway et al., 2004
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# For each of the biofuels below, if “N” in the plant matter is above

the critical range, this implies that use of the fuel causes more
global warming than the fossil fuel it replaces.

Crop/product Critical range Actual “N” Relative warming

for”’N” (ratio to that for
fossil fuel)

Rapeseed/ 22-37 39 g/kg 1.0-1.7

biodiesel

Maize/ 10-17 15 g/kg 0.9-1.5

Bioethanol

Sugar cane/ 8-14 7.3 g/kg 0.5.0.9

Bioethanol
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The benefits from reduced global warming are at best
marginal, and at worst the use of biofuels will significantly
INCREASE greenhouse gas emissions.



“Europe's environment chief has admitted that the EU did not
foresee the problems raised by its policy to get 10% of
Europe's road fuels from plants.
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Conclusions
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more warming than that caused by fossil fuel



Conclusions (continued)
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