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C-Sink vs. Carbon Credit

Carbon Sink
• Reduces atmospheric CO2

concentration
.

• Is trackable and measurable
(e.g. a unit of biochar)

Carbon Credits
• Prevents the further

increase of the atmospheric
CO2 concentration

• Needs reference scenario: 
e.g. coal fired power plant 
vs. renewable energy



Clear cutting for carbon sinks ?

British Columbia



CO2 in the atmosphere after turning a clear cut forest into bioenergy

Cutting a 100 year old forest, using 
it for bioenergy and reforest it, leads 
to a carbon neutral situation after 
74 years. 
However, the effect on Global 
Warming is not neutral by then (see 
following slide)

Atmospheric CO2 due to bioenergy-emissions
Netto effect on the atmosphere
CO2-draw down through reforestation
C-accumulation of the replanted forest



Global Warming Effect of clear cut forest use for bio-energy

The cumulative effect of the emitted 
CO2 makes that the forest is not 
climate neutral even after 250 years.

Effect of bioenergie CO2-emission
Netto effect on the atmosphere
CO2 drawdown from the atmosphere 
Through reforestation



Pyrolysis of annual forest growth

Pyrolyse emission
Netto effect on the atmosphere
Total CO2 drawdown
CO2-drawdown through BC-sink
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For 50 years, every 10 years the forest growth is felled, chopped and pyrolysed. 50% of the C is emitted 
during pyrolysis as CO2. The produced biochar is sequestered in agricultural soils. After the 50 years, 
the forest grows by 1% per year for another 50 years, after which growth and natural decay balance 
each other out. 



File photo from 2017 of clear-cut forest in Kainuu, in eastern Finland. (Pasi Peiponen/Yle)



Montafon, Vorarlberg, Austria: PEFC certified: more than 50% more regrowth than extracted

Sustainable forest management 
PEFC: carbon stock of forest is balanced
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C-Sink Potential



Do not consider only the biochar as such 
but start the carbon accounting with the 
production of the biomass feedstock

If harvesting the biomass interrupts and reduces the carbon uptake from the atmosphere 
it has to be accounted for



Feedstock carbon footprint
10.2 Biomass categories
Only biochars that have been produced either from residues or from C-neutral biomass are 
eligible for C-sink certification. This results in the specific requirements for the following six 
biomass categories, depending on the exact origin of the biomass: 

10.2.1 Agricultural biomass
10.2.2 Organic residues from food processing
10.2.3 Wood from landscape management, short rotation plantations, agroforestry, forest 

gardens, field margins and urban areas
10.2.4 Biomass from forest management
10.2.5 Wood wastes
10.2.6 Other biogenic residues



PyC-sink parameters
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Pyrolysis Emissions

Methane emissions can make biochar production
a burden to the climate ! 

Based on Amonette et al. (to be submitted) 



Measure and account for all GHG 
emissions of the pyrolytic production 

10.3.2 External energy for operating the pyrolysis plant (control technology, preheating, 
heating, conveyor technology)

10.3.3 Methane emissions during the pyrolysis process



PyC-sink parameters
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Admissible biochar pathways to sink

a. Direct soil application

b. Compost

c. Liquid manure treatment

d. Bedding for cows, sheep, goats, pigs (no chicken, no horses if manure is not 

used as soil amendment)

e. Feeding cows, sheep, goats, pigs (no chicken, no horses if manure is not used

as soil amendment)

f. Sillage additive

g. Additive for anaerobic digestion (if digestate is not pyrolysed)

h. Organic biochar based fertilizer

=> positive list for admissible pathways to be published in 2021 



Carbon Stability

At H/Corg < 0.4
BC+100 is above 70%
= annual decrease of 
carbon sink of 0.3%

Budai et al. 2012 & Camps et al. 2015



Persistence of biochar
The MRT range of natural PyC could thus be calculated as (550 Pg / 0.383 Pg a-1 to 1,650 Pg / 0.114 Pg a-1

=) 1,440 to 14,500 years. This time frame is confirmed by Bowring et al. (2020, preprint) who determined 

a minimum MRT of 2,760 years using the same data basis but without including sedimentary PyC.  

© Santin et al. (2015)



Calculate conservative the mean residence
time of biochar carbon applied to soil.

Ø On average 0.3% C-loss per year
Ø After 100 years, at least 740 kg of carbon

remain from an initial application of 1 t 
biochar carbon



EBC C-sink Certification



C-Sink
Data
Sheet



C-sink value of a big bag

The C-sink potential of the
biochar at the factory gate is

75% (C content) 
- 5.3% (biomass input) 
- 2.4% (pyrolysis input)
- 0.77 (safety margin) =
- 66.5%.

A big bag with 1.3 m-3 biochar
and a density of 0.22 t m-3 would
therefore have a C sink potential 
of
1.3 m3 * 0.22 t m-3 * 66.5% = 
190 kg C-sink potential.



Carbon content per packaging unit
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EBC C-Sink Potential

EBC C-Sink Potential
- certified by Ithaka Insititute
- contolled by q.Inspecta

C-Sink tracking
- controlled by C-Sink Trader
- tracking system accredited by Ithaka Insititute

C-Sink registry (coming soon)

„factory gate“



Trading C-Sinks

The EBC C-sink potential can be sold to an accredited EBC C-sink trader. 

The C-sink trader is responsible for the tracking of the C-sink. 

The C-sink trader has to register the C-sink. 

Accredited C-sink traders: 

https://www.carbonfuture.earth/ https://puro.earth/



_________________________
ithaka institute for carbon strategies
www.ithaka-institut.org
info@ithaka-institut.org

Biochar certification, analysis & consulting: www.european-biochar.org

http://www.ithaka-institut.org/
applewebdata://7CEEF99E-B157-44A5-B254-D6A32BC939B6/schmidt@ithaka-institut.org
http://www.european-biochar.org/

