
SHORTFOR WP3: Economical sustainability of SRF

Markets and Values

StandVolume / Biomass

Supply Chain Costs



Characterisation of SRF supply chains



SRF Supply Chains



Machine Country Operation Method Species Productivity Covariate Covariate Range Model Parameters Machine

specifications

Reference

Harvester Ireland Clearfell CTL not stated 13.5 m3 – 60.5 m3 / PMH Tree size 0.1 m3 – 1.0 m3 ܻ= .ହସହݔ60.711 ,

R2 = 0.9219

Y = productivity (m3

/ PMH), x – average

tree size (m3)

Global model for

numerous machines

Jiroušek et al.

(2007)

Feller Buncher

(shears)

Italy Clearfell WT Poplar SRF 173 trees / PMH, 18.6

ODT / PMH, 45.1 m3 /

PMH

n/a Mean dbh of 20 cm Average n/a Biasi Shearheadon

Hitachi EX 165

Schweier et al.

(2015)

Feller Buncher

(chainsaw)

Ireland Clearfell WT Birch 5.24 m3 solid/ PMH n/a Mean dbh of 9 cm Average Silvatec 656TH feller-

buncher

Kent & Kofman

(2007)

Forwarder Ireland Clearfell CTL not stated 10 m3 – 35 m3 / PMH Distance,

machine

size

Distance 80 m – 1400

m.

Three machine size

classes;

Class 1: < 80 kW,

payload<10 tonnes

Class 2: 80kW to 120

kW, payload10 – 12

tonnes

Class 3: > 120 kW,

payload> 12 tonnes

݈ܽܥ =ܻ,1ݏݏ 10.ͷͳͻ ଶସ.ଽଵ଼)ݔ͵ ଵ/௫), R2 =

0.5221

݈ܽܥ =ܻ,2ݏݏ 17.ͲͲͅ (ଵଷ.ଶହଷଷ/௫)ݔ , R2 =

0.6263

݈ܽܥ =ܻ,3ݏݏ 10.ͷͳͻ ଶସ.ଽଵ଼)ݔ͵ ଵ/௫) + 10, R2

not stated

Y = productivity

(m3/PMH),x =

average hauling

distance (m)

Global model for

numerous machines

Jiroušek et al.

(2007)

Tractor mounted

terrain chipper

Ireland Clearfell WT Birch 5.5 m3 solidvolume /

PMH

n/a Mean dbh of 9 cm Average n/a TP280 tractor-

mounted terrain

chipperon a Valtra

tractor and trailer

Kent & Kofman

(2007)

Residue Bundler Spain Clearfell CTL Eucalyptus

(E. globulus)

4.94 ODT / PMH n/a n/a Average n/a Woodpac ENFO 2000 Garcia et al.

(2011)

Feller buncher

(circular saw)

USA, Pacific

Northwest

Clearfell WT Poplar SRF 430 trees / PMH, 21.96

ODT / PMH

n/a Mean dbh 17 Average n/a Quadco56-cmhotsaw

mouted on an

excavator Timbco

TE820

Spinelliand

Hartsough (2006)

DDC Chipper

(Delimb, Debark,

Chip)

USA Pacific

Northwest

Clearfell WT Hybrid

poplar

26.1 ODT of clean chip /

PMH

n/a Mean dbh 16.5 cm Average n/a Peterson Pacific DDC

5000

Hartsough et al.

(2002)

DDC Chipper

(Delimb, Debark,

Chip)

Australia,

sunshine

coast

Clearfell WT Eucalyptus

globulus

25.61 ODT / PMH n/a Mean dbh of 17.8 Average n/a Peterson Pacific DDC

5000

Ghaffariyan and

M. Brown (2013)

Chipper Ireland Roadside during

thinning

WT Ash 22.5 m3 solidvol. / PMH n/a Mean dbh 8 cm Average n/a Jenz Hem700

mounted on a truck

Kent and Kofman

2007

Chipper (roadside

and terrain,

global model)

Italy Various Various:

whole

tree,

tops,

residues

Various see models Engine

size, piece

size

22 – 440 kW, 0.001 –

1.000 green tonnes ݄݅ܥ  min݊ݐ ݊݁ ିଵ

= 0.02 +
13.1

ܲ݅݁ܿ݁ ܵ݅ ݖ݁ × ݓܲ ݎ݁
+ ݓܲ)/566 (ݎ݁

R2 = 0.79

ܴ ݊ݐ݅ݏ݅݁ (min݊ݐ ݊݁ ିଵ) = 0.584 +

0.00744(
ூ ௌ௧ௗ ௨  ௬

ௌ௭
)−

0.385(ܵ݁ ݈݂ ݑ݉ܦ.ݎܲ ݉ (ݕ

R2= 0.48

ݐ݄ܱ ݎ݁ min݊ݐ ݊݁ ିଵ

= 0.2 +
0.0157

ܲ݅݁ܿ݁ ܵ݅ ݖ݁݁
+ 4.72(ܵ݉ ݈ܽ ݄݅ܥ݈ ݁ ݓݎܨݎ ݎܽ݀ ݑ݉ܦݎ݁ ݉ (ݕ

R2=0.73

Piece size = as

received weight per

piece (tonnes)

Power = chipper

engine size / PTO

power

In Stand Dummy =

1 if in stand

chipping, 0 if at the

roadside

Self Prop. Dummy =

1 if chipper is self

propelled, 0

otherwise

Small chipper

Forwarder Dummy

= 1 if chipper is a

small chipper-

forwarder, 0

Global model for

numerous machines

Spinelliand

Hartsough (2001)

Machine Productivity models



Machine Rate





Yield Model



Biomass expansion factor

For now, using top height as an input



Results: In progress

Scenario:
YC: 10
Harvest year: 15
Extraction Distance: 200 m
Haulage Distance: 50 km

CTL harvesting

Value of products: Market
Survey

Fuel Characteristics:
Database



Integrated harvesting (bundling residues)

Value of products: Market
Survey

Scenario:
YC: 10
Harvest Year: 15
Extraction Distance: 200 m
Haulage Distance: 50 km

Fuel Characteristics:
Database



Next: Include establishment and maintenance costs. Then evaluate the time cost

Need fencing and roading



Run analysis for NPV and Discounted cash flow


