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Climate impact after energy use
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So what? Life-cycle interpretation
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(1) Specific energy substitution
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(2) Biochar effects are uncertain

List of Random Variables Monte-Carlo simulation provides a range of
Variabld Value a/mean  b/stdev  Distribution Mean Iikely values around the "best guess”
1 rent.CH4 3% 0,00 0,05 uniform 2,5% :
2 r.sto.CH4 11% 0,00 0,25 uniform 12,5% 7%
3 r.sto.vol.NH4 16% 0,00 0,25 12,5% 6%
4 rstoN20d 6% 000 025 12,5% >%
4%
5 r.sld.vol.NH4 5% 0,00 0,60 uniform 30,0% 3%
6 rsld.lea.NO3 58% 0,00 0,60 uniform 30,0% 2%
7 rsldN20d  77% 0,15 0,30 normal 1%
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8 r.mld.vol.NH4 42% 0,00 0,60 uniform 30,0%
9 r.mld.lea.NO3  53% 0,00 0,60 uniform 30,0%
10 r.mld.N20.d -7% 0,15 0,30 normal
11 r.soil.CH4{ -48% -0,50 0,00 uniform -25,0% Energy penalty range Average use phase
12 ar.feed 0,17 0,00 0,24  uniform 0,12 under many assumptions
13 ar.mixing 0,02 0,00 0,06  uniform 0,030
14 SOC.decay, 3,9% 0,00 0,10  uniform 5,0%
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Two kinds of biochar systems

Biochar system
In a fossil reference

Penalty and Carbon
sequestration are of same order
of magnitude.

Agricultural effects are
necessary to overcome penalty,
but uncertainties are large.

“ldeal” biochar system

With a low-carbon power,
agricultural effects alone could
overcome the energy penalty.

Carbon sequestration then
becomes an actual benefit




Conclusions

The climate suitability of “using woodchips for biochar’ is function of
(i) Background energy system
(i) Performance of biochar in the field

In this study, this energy context, this biochar use and our assumptions:

(i) Energy penalty: 400-500 kg CO,-eq/ton woodchips, dominated by the
fate of power production

(it) Biochar in the field: 770 kg CO,-eqg/ton woodchips, but very uncertain,
exploratory rather than predictive, require manure-related
experiments and long-term carbon monitoring
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