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Biofuels Coal and coke Crude oil and oil products
B Natural gas, gasworks gas ™ Other fuels M Nuclear power

Heat pumps Hydro power Wind power
B Electricity import - export
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Energy supply (PJ)

Swedish energy supply by source 1970-2015.
Source: The Swedish Energy Agency and Statistics Sweden
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Important structures for biodiversity
identified as deficient in manged forests

* Proportion of broadleaves in the spruce and pine
dominated manged forest landscape

* Old growth forests

 Amount of dead wood




—Scots pine Norway spruce

—Birch (OF]¢

—Beech —(Qther broadleaves

Total
3500
=— 3000
2 500
2 000
1500
1000
500
0

Growing stock (M m

1980 1990 2000 2010 2020

Growing stock by tree species on productive forets land in Sweden 1983 - 2016 (Million cubic meters).
Source: The Swedish National Forest Inventory, Swedish University of Agricultural Sciences.
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Area of broadleaf-dominated stands (> 50%) on productive forest land in Sweden 1983 - 2016 (Million
hectares). Source: The Swedish National Forest Inventory, Swedish University of Agricultural Sciences.
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Volume of dead wood on productive forest land in Sweden 1993 - 2016 (Million cubic meters), five year
averages. Source: The Swedish National Forest Inventory, Swedish University of Agricultural Sciences
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Area of old growth forests (> 120 years) on productive forets land in Sweden 1983 - 2016 (Million

hectares), five year averages. Source: The Swedish National Forest Inventory, Swedish University of
Agricultural Sciences.
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Area of set aside productive forets land in Sweden 1980 - 2015 (Million hectares). Source: The Swedish
National Forest Inventory, Swedish University of Agricultural Sciences.
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Swedish wood use ...

nual felling

36 %
Pulp & Paper

pulp chips
46 % 20 %

Saw|ogs lumber

Sources: Rolf Bjérheden, Swedish Forest Industries, 2003 & Swedish Statistical Yearbook of Forestry, 2007




Branches & top 20%

Stemwood 60%

Stump & coarse roots 20%




To reach biodiversity goals ambitions to increase structural diversity in the managed forest cannot be
challanged by increased demand for biomass.




There is still a potetial to extract more logging residues — but for biodiversity there are residues that is
more valuable than residues from the by far dominating tree species Norway spruce and Scots pine
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For biodiversity stumps is a more critical feedstock — but given that stump extraction in Sweden is down
to 0, there is room for expansion for stump biomass from common tree species. .




Random events like forest fires, storms and pests offers feedstock for the bioenergy industry — but
these events are also important for biodiversity and certain amounts of dead wood has to be left in the
forest




A lot of the biodiversity qualities is linked to former landuse. Here biomass extraction can be part of the
solution to maintain these qualities




We demonstrate that an increase in
harvesting of logging residues by 2.5
times might be sustainable
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Realizing the energy potential of forest biomass in Sweden - How much @ CrossMark
is environmentally sustainable? *
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With good policies in place more biomass can be procured from managed forest in the Nordic countries
without putting biodiversity at stake — but there is a limit




