
Forest bioenergy and carbon
sequestration

Anna Repo, Finnish Environment Institute
How sustainable is Scandinavian biomass?

European Parliament
30.1.2013 E. Nikunen



Forest bioenergy is not a carbon neutral
energy source
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Forest bioenergy is used as a
means to reduce CO2 emissions and
mitigate climate change.

Forest bioenergy is not always
carbon neutral because bioenergy
production can decrease forest
carbon stocks and carbon sink
capacity.
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Intensifying biomass removal from forest
decreases forest carbon stocks

• Increase in stump, branch and
thinning wood removals from
forest

• Decrease in dead wood, litter
and soil carbon pool

• Decrease in forest carbon
pools  combustion  
increase in atmospheric CO2
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Figure: Finnish forest carbon stocks (Mt C) and fluxes–(Mt C/year)
in 1990s (Liski ym. 2006. Annals of Forest Science) and the effect
of forest harvest residue removal (green numbers: aim for the year
2020).
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Forest bioenergy and carbon sink in Finland
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GHG emissions without the LULUCF sector
Net sink of the LULUCF sector
GHG emissions with the LULUCF sector
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Ministry of the Environment and Statistics Finland  2009
Liski et al. 2011. Finnish Environment 5/2011

Finland’s GHG emissions and carbon sink
1990–2007

• Forests are important carbon sink

• Bioenergy aim for 2020:
13.5 Mm3 of forest residues

 reduces forest carbon sink
6.2 MtCO2 eq.

 forests as whole remain as carbon
sinks but soil carbon stocks start to
decrease



Forest bioenergy and emission reductions
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Decrease in carbon sink
Decrease in emissions
Decrease in emissions including change in carbon
sink

GHG emissions without the LULUCF sector
Net sink of the LULUCF sector
GHG emissions with the LULUCF sector

Mi
llio

nt
on

ne
so

fC
O 2

eq
.

Mi
llio

nt
on

ne
so

fC
O 2

eq
.

Coal Oil Natural gas

Ministry of the Environment and Statistics Finland  2009
Liski et al. 2011. Finnish Environment 5/2011

Finland’s GHG emissions and carbon sink
1990–2007

Effect of forest bioenergy on
emissions and sink 2020



Sustainable forest bioenergy?
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Sustainability of timber production does not
guarantee carbon neutrality

 does not prevent soil carbon loss

Forest bioenergy is not carbon neutral if it
reduces carbon stocks or
prevents increase in carbon stored in the
biosphere

Find ways to minimize carbon loss and
maximize emission reductions and climate
benefits

A. Repo



Conclusions

Increasing biomass removals from forests reduces forest carbon stocks and their
carbon sink capacity.

Decreases in carbon stocks cut down the emission reductions achieved with
forest bioenergy.

Carbon stock changes should be included in the sustainability criteria of forest
bioenergy.
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Thank you

Contact:
anna.repo@ymparisto.fi
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