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Bioenergy use in Sweden 1970-2016
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The secret key to sustainable bioenergy:




The secret key to sustainable bioenergy:

Co-production!

To share costs
&
To Increase Income







1. Use already collected residues!

 Bark, Black-liquor, Sawdust and
cutter shavings

« Bagasse, Food industry residues




2. Collect free residues!

 Branches and tops in forestry
 Harvesting residues




Residues make major resource

e 1/2 of biomass harvested

 Maybe 1/4-1/3 of global
energy demand!




Establish multifunctional plantations

Carbon sequestration in soil and standing biomass
Cadmium phyto-extraction on arable land

Removal and concentration of radioactive contamination
Buffer strips along open streams reduces nutrient leaching

Vegetation filters for treatment of sewage sludge and waste
water

Windbreak plantations to reduce wind erosion
Vegetation zone plantations reduces water erosion
Increased soil organic matter leads to improved productivity

Increased biodiversity and improved game potential in open
farmlands
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Klimatsmart
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Hedensbyn bioenergikombinat
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Feed




Enkoping power Producing their own fuel




Multifunctional biomass utilisation

Co-generation of electricity and heat

Co-generation of liquid fuels and heat
— Ex methane and district heating

Co-generation of liquid and solid fuels
— Ex ethanol and lignin powder

Co-generation of liquid fuels and food or animal feed
— Rape-seed oil and feed
— Ethanol and feed or food

Co-generation of electricity, heat and solid fuels
— Biomass to electricity distric-heating and drying heat for
wood-pellets production

Extraction of chemicals before combustion




The secret key to sustainable bioenergy was:




The secret key to sustainable bioenergy was:

Do you remember?...




The secret key to sustainable bioenergy was:




The secret key to sustainable bioenergy was:

Co-production!

To share costs
&
To Increase Income
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