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Woody biomass supply and demand in EU
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Forest biomass supply in EU
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# Roundwood production = Stemwood ®=Residues ®Stumps = Early thinnings




Annual capacities of machines

Timber Energy Energy
Stemwood Ene_rgy Energy Early
Residues Stumps 7
Thinning

Harvester 35 000 35 000 10 000
Excavator 17 000
Forwarder 35000 35 000 30 000 30 000 30 000

Chipper 30 000 30 000 30 000 30 000

Truck 30 000 30 000 18 000 18 000 18 000
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Harvesting and transport fleet demand
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Labour demand
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Average annual storage volumes, EU
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CTL vs. TL —methods globally
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Harvesting systems for logging
residues

PHASE
Felling / cutting By harvester Manual
Forwarding/Skidding By forwarder B foxgerri el By cable yarding By skidder
farm tractor
Y -
Chipping / crushing At the stand At the roadside-J At the terminal At the plant
I Austria
= Denmark
= [taly
Poland
m Slovakia
Transportation By truck Norway
= United Kingdom
Japan
Estonia Finland, Germany,
Latvia, Sweden

Source: Diaz 2010




Intelligen_t car

* ABS, ESC

sosiotant | *ACC (Adaptive
Cruise Control)

systems
e Driver Drowsiness

e Extended
BEBnuisen ment Inf

[ -
Cooperative B

systems ; .
a CO%IOH Warni

* In-vehicle
Location emergency call

based e Car
systems




Opertor
assistant
S

il T
r.ﬂ? _ :"
Wil ¥ /A
Cooperative '} bstacle, powerlrng,
systems ' ker warningy

‘o Treemmap generation

e MacHine to machine
communication
focation of timber, sail
rafficability)  //

Location
based
systems




Where virtual tutor could be used?

Planningthe felling operation

During telling

Planningthe forest transport |
Econormical felling and harvesting -- B Most important
Guidance for the entire machine chain B2nd
3rd

Routing of the forest transport
Monitoringthe quality of felling
Maintenance of the machine

Guidance conceming the loads duning forest. |

Source: Riala 2011




On-the-job tutoring: where to load?

Clear cutting Thinning




Conclusions

e Demand of woody biomass increases inducing
large investments in harvesting and transport
fleet

— Technology selection
— Operator availability

e Energy biomass demand a main development
driver of harvesting technology

e Labour input can be reduced

— Operator tutoring and semi automation will
penetrate commercial level in a decade

— Mechanization in cutting continues

10/31/2088




Conclusions
e CTL: cutting edge development in EU

— Growth of markets outside EU
e Decline of European pulp & paper industries
may reduce the demand

— Emerging biorefineries enter the scene in late
2020’s

— Switch from fresh to dry wood deliveries

 Massive biomass storages and need for their
monitoring and management increases
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