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Crutzen et al. provide a new approach to estimate N2O emissions released from agri-
cultural production. The results describe a net climate warming through the substitu-
tion of fossil fuels by biodiesel or ethanol. The applied conversion factor of 3-5 % is
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acceptable even tough it is different from the IPCC (2006) assumptions, where 1.0 %
of nitrogen input is assessed to be emitted as N2O-nitrogen.

However the authors Crutzen et al. assume a fertilizer uptake efficiency of 0.4 by the
plant which is not appropriate for the presented model calculations. This value of 0.4
is correct for a nitrogen uptake referring to the complete nitrogen pool in soil. Usually
the uptake efficiency is related to the fertilizer input concerning the vegetation period of
the cultivated and accounted crop. Gutser et al. (2005) determine a higher value of 0.7
for nitrogen uptake efficiency. This theory is supported by own calculations creating
a nitrogen balance of German agriculture based on data of European Commission
(2006) and LfL (2007). By assuming the higher uptake efficiencies by the plants, the
amount of nitrogen fertilized to rapeseed plants is not 337 kg/ha but 193 kg/ha. In
Germany for example nitrogen fertilizer intensity of rapeseed is in the range of about
165 kg/ha (own calculation based on LfL (2007)). Associated with the decrease of
fertilizer, N2O emissions decline in the same way (9-15 kg N2O/ha). In comparison
Crutzen et al. calculate values in a range of 15 to 27 kg N2O per hectare rapeseed.
Such high emissions contradict the measurements and results of a large number of
field trials (e.g. Bouwman (1996) and Stehfest, Bouwman (2006)), which exceed the
15 kg line only in certain cases. Just assuming higher uptake efficiency, the relative
warming (Meq/M) derived from rapeseed production for biodiesel is lowered to a range
of 0.59-0.99, which already indicates a net climate cooling.

Crutzen et al. apply the same approach for evaluating ethanol from different agricultural
commodities such as wheat, maize or sugar cane. Their results indicate that only sugar
cane is a suggestive alternative raw material to produce ethanol. In that case Crutzen
et al. calculate a relative cooling (cp. table 1), whereas ethanol from wheat is assigned
a high level of climate warming (1.3-2.1). In addition to an increase of uptake efficiency
from 0.4 to 0.7, a second factor should be modified. Converting wheat into ethanol can
be managed with conversion rates at about 55 % (Schindler, Weindorf 2006) which is
significant higher than the original assumed 37 %. A modification of both parameters
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leads to a net climate cooling (0.49-0.82).

In conclusion these comments show how difficult it is to address the problem of global
warming. The new approach of Crutzen et al. estimating N2O emissions on a global
basis cannot be denoted as wrong. But few parameters were chosen in an unfortunate
way. By using a higher nutrient uptake level, calculated N2O emissions reach values
which are in a comparable range to the field measurements. The mentioned methodical
modifications change the original conclusions concerning global warming potential of
biofuels completely. Never the less, the considerations include only the N2O emissions.
Considering the complete processes of provision of biofuels further green house gas
emissions have to be taken into account and impact the following conclusions again
significantly.
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