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The forests of the world represent a very 
important and large bioenergy feedstock. 

Only marginal fractions of the huge potential 
bioenergy supply from the forests have been 
used until now.
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Forest area (million hectares):

REL
Sweden: 23.000   (SVO, 2009)       (1.0)
Russian Federation: 808.790   (FAO, 2005)     (35.2) 
Canada (non res.):      260.643   (Canfi 2001)     (11.3)
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Forest stock (million cubic metres):

REL
Sweden: 3 155 (SVO, 2008)       (1.0)
Russian Federation: 80 479  (FAO, 2005) (25.5)
Canada: 29 384 (Canfi 2001)       (9.3)
Canada 32 983 (FAO 2005)       (10.5)
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Forest harvest (million cubic metres, 2008):

REL
Sweden: 69.0 (FAO, 2008) (1.0)
Russian Federation: 181.4 (FAO, 2008) (2.6)
Canada: 155.5 (FAO, 2008) (2.3)
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Total Roundwood Harvest (= Production) 2008
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A simple calculation based on official
statistics shows that the sustainable
forest production potential in Russian
Federation is more than2900 million 
cubic metres (over bark) per year.

The harvest(year 2008) was only
181 million cubic metres (under bark).
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Rough approximation:

All of the sustainable forest production
potential in Russian Federation 
(2900 million cubic metres, over bark, 
per year) is transformed to energy. 
(In reality, some fraction will probably
be used for other purposes.)

With 2 TWh/Mm3, we get:

5 800 TWh/year.
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Observations:
100 quadrillion ”british
thermal” corresponds to 
29 300 TWh.

In 2014, according to 
the graph, the global
primary energy
consumption is
160 000 TWh.

The potential energy
production in the Russian
forests ( 5 800 TWh) is 
3.6% of the global 
primary energy
consumption in 2014,
or 20% of the primary
energy cnsumption in 
China in 2014.
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Energy consumption in EU

Gross inland consumptionof energy within the EU-28 in 2012 was 1 683 
million tonnes of oil equivalent(toe). 
• http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Consumption_of_energy

• This corresponds to: 19 573 TWh
(= 3.4 times the forest energy potential in Russian
Federation)

1 terawatt hour (TWh) is equal to 85984.522785899 ton of oil equivalent (TOE)

• http://www.conversion-website.com/energy/ton-of-oil-equivalent-to-terawatt-hour.html
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Observation:

The graph does
not include any
forest fuels.
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Dr. Evgeny Kuznetsov
Ass. Professor, 
Forestry Department,
FTU
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Furthermore, 
the ”Annual Allowable Cut”

in Russian Federation
is much lower

than the production potential.

Hence, the 
”Production possibility Utilization Rate”

is much lower than the 
”Annual Allowable Cut Utilization Rate”.
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Conclusion:

The sustainable bioenergy supply from the 
forests of Russian Federation can increase
very much.
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Focus on Canada
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The ”Annual Allowable Cut”
in Canada is much lower

than the production potential.

Hence, the 
”Production possibility Utilization Rate”

is much lower than the 
”Annual Allowable Cut Utilization Rate”.
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Conclusion:

The sustainable bioenergy supply from the 
forests of Canada can increase very much.
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General conclusion (Russian Federation and 
Canada)

The forests represent a very important and 
large bioenergy feedstock. 

Only marginal fractions of the huge potential 
bioenergy supply from the forests have been 
used until now.
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The optimal sustainable utilization of the forest 
feedstock over time 

can not be determined without explicit 
consideration of different levels of:

- infrastructure investments, 
- alternative harvesting methods, 
- joint production of several forest products
- and environmental effects.
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The present utilization of forests for energy is much lower 
than optimal because of several reasons such as:
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Forest machines
In Iran
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Forestry in North Carolina, USA
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Forestry in 
North Carolina, 
USA
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Forestry in North Carolina, USA
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Forestry in Sweden
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Forestry in Sweden



44Forestry with clearcuts in Sweden (10 km S Umeå).
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46Continuous cover forestry in Neuchâtel, Switzerland.



47Continuous cover forestry in Switzerland and Professor Dr. J.P. Shütz, ETH.



Forestry in Germany
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Forestry in Germany
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Prices change and the changes can not be perfectly predicted.
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Roundwood
prices in 
Germany

The dramatic price
drop was a result of
the storm Lothar and 
the unexpected extra 
supply of
windthrown wood.
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The present utilization of forests for energy is much lower 
than optimal because of several reasons such as:
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General functions for the optimal dynamic forest 
feedstock utilization under constraints and risk should be 
determined with analytical methods. 
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Stochastic dynamic programming is usually the most relevant and 
flexible optimization method, 
since prices, growth, disturbances etc. can not be perfectly predicted.



Example of optimal 
adaptive forest 
feedstock supply 
with stochastic 
prices

Lohmander, P., Adaptive 
Optimization of Forest 
Management in a 
Stochastic World, in 
Weintraub A. et al 
(Editors), Handbook of 
Operations Research in 
Natural Resources, 
Springer, Springer 
Science, International 
Series in Operations 
Research and 
Management Science, 
New York, USA, pp 525-
544, 2007 
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Examples of stochastic dynamic programming
in optimal forest feedstock problems: 
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The optimal dynamic forest feedstock supply in Sweden has been 
calculated within a multi industry dynamic optimization problem.
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Lohmander, P., Methodology for optimization of coordinated 
forestry, bioenergy and infrastructure investments with focus 
on Russian Federation, 
Moscow State Forestry University Forest Bulletin, 
ISSN 1727-3749, No 84, Issue 1, 2012
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Optimal 
cooperation
would be very
profitable 
and would
simultaneously
improve the
CO2 situation!



The forest feedstock supply can be optimized!

If you are interested in cooperation, 
Please let me know!

Thank you for listening!

Peter Lohmander
Professor Dr 
SLU, Sweden, http://www.Lohmander.com
Peter@Lohmander.com
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Bioenergy feedstock from forests:
Optimal dynamic supply under constraints and risk

Professor Dr. Peter Lohmander, SLU, Sweden, http://www.Lohmander.com
Peter@Lohmander.com
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