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• A large number of new big wood-based CHP plants and biorefineries are 
presently under consideration in Finland

• Huge demand of fuel by biorefineries means intensive biofuels supply within 
a certain supply area 

• On national level, only 20% of the technical potential in use

• Establishment of new large scale CHP plants and biorefineries causes 
enlargement and overlapping of supply areas, which leads to increasing 
competition of fuel resources

Background

Need to study the effect of competition on supply regions 
and sources of biofuel
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Two Large-Scale Biomass Plants in Central Finland

• Jyväskylä
• municipal CHP plant
• operative within one year
• demand of forest chips 

120,000 m3 a-1

• Varkaus
• biorefinery
• joint venture of StoraEnso

and Neste
• no decision yet
• min. demand of forest

chips 1,000,000 m3 a-1
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Objective

• To study how
changes in demand
affect on the optimal
supply regions

• Study area: 
municipalities within 
200 km radius from 
Jyväskylä or 
Varkaus



5

Optimization

• Linear Programming (LP): minimize the 
procurement costs for both plants fulfilling 
the demand



6

Supply Chains in Finland
1. loose residues & chipping at road 

side landing
2. loose residues & chipping at plant
3. bundles & chipping at plant

4. whole trees & chipping at plant
5. whole trees & chipping at road side

6. stumps & chipping at terminal
7. stumps & chipping at plant
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Supply Chains in Jyväskylä
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Jyväskylä has no comminution facilities at plant
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Supply Chains in Varkaus
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GIS-based 
calculations
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Overlapping area

Jyväskylä
Varkaus

Optimal supply area to Jyväskylä Optimal supply area to Varkaus 

COMPETITION of 196,430 MWh

Without Competition
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With Competition
Without competitionWith competition
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The Optimal Supply Chains

loose residues & chipping at 
road side landing

bundles & chipping at plant

loose residues & 
chipping at plant

loose residues &  
stumps & 
chipping at plant
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Double demand Varkaus

Original data

Double Demand for Varkaus
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Double demand Jyväskylä

Original data

Double Demand for Jyväskylä
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•By simulating competition with an optimization model it is possible to 
highlight areas where there can be higher competition for resources

•The simulations are not real, they represent how supply should be optimally 
organized in order to minimize the total supply costs of both plants

•Over 80% of the annual domestic roundwood cuttings derive from private 
forests. This means that the option of collecting energy wood from the stand 
depends on individual forest owners’ decisions.

•The procurement of roundwood and forest chips integrated, i.e., Varkaus 
has an advantage in competition

•The effect of increased willingness to pay should be tested

Conclusions
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Thank you for your attention!

Photo: Robert Prinz


