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This presentation is in two parts:

1) A characterisation of eucalyptus short rotation forestry
plantations in Ireland

2) A financial analysis of eucalyptus short rotation forestry
supply chains



A characterisation of eucalyptus short
rotation forestry plantations in Ireland



Coillte Private Total

No. Sites 53 0 53

Total Area (ha) 333 0 333

Average Area (ha) 6.3 0.0

Min area (ha) 0.6 0

Max area (ha) 25.5 0

Esri, HERE, DeLorme, MapmyIndia, © OpenStreetMap contributors, and
the GIS user community
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Coillte Eucalytpus Monocultures 0.5 ha, planted in or after 1990

Eucalyptus Distribution

Planted since 2009

Kilbora, Co. Wexford. Planted
1992.

Older Plantations

Glenshelane, Co. Waterford.
Planted 1993.



Fieldwork
• Stratifying
• Assessing the canopy cover

(DENSIOMETER)
• Setting out plots for an

assessment of survival,
stocking and dbh
distribution

• Height measurements
• On a number of sample

trees, upper stem
measurements were taken
to develop a local volume
equation for each strata
(CRITERION)

• Crown projection
measurements
(DENSIOMETER)

• Identification of soil type
and soil nutrient regime
(Soil pit + indicator species)



Destructive sampling on 3 sites

• Trees felled,
stem
measured in
1 m intervals,
partitioned
and weighed.

• MC, density,
oven dry
mass, CV,
ash, chemical
analysis
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parameterised from data to
use with the BEF equation



Descriptions, survival, top height, and basal area of the study sites



Productivity estimates of the study sites



Wood fuel parameters per tested partitions (standard deviations in parenthesis).



Data available at www.forestenergy.ie



A financial analysis of eucalyptus short
rotation forestry supply chains



No. Name Description

1 CTL SMALL SAWLOG + PULP Roundwood production using a harvester and forwarder

2 CTL SMALL SAWLOG + PULP + RESIDUE BUNDLES
Roundwood logs & hogfuel biomass production using a harvester, forwarder,
residue bundler, and a shredder.

3 CTL SMALL SAWLOG + PULP + LOOSE RESIDUES
Roundwood logs & biomass production using a harvester, forwarder, and a
chipper.

4 CTL SMALL SAWLOG + PULPWOOD WOOD CHIP
Sawlog and pulpwood woodchip production using a harvester, forwarder, and
a chipper.

5
CTL SMALL SAWLOG + PULPWOOD WOODCHIP +
RESIDUE BUNDLES

Sawlog, pulpwood woodchip, and hogfuel biomass production using a
harvester, forwarder, chipper, residue bundler, and shredder.

6
CTL SMALL SAWLOG + PULPWOOD WOODCHIP +
LOOSE RESIDUES

Sawlog, pulpwood woodchip, and biomass production using a harvester,
forwarder and a chipper.

7 CTL ROUNDWOOD WOODCHIP Roundwood woodchip production using a harvester, forwarder and a chipper.

8 CTL ROUNDWOOD WOODCHIP + RESIDUE BUNDLES
Roundwood woodchip and hogfuel biomass production using a harvester,
forwarder,chipper residue bundler and shredder.

9 CTL ROUNDWOOD WOODCHIP + LOOSE RESIDUES
Roundwood woodchip and hogfuel biomass production using a harvester,
forwarder, chipper, and shredder.

10 INTEGRATED SMALL SAWLOG AND BIOMASS Sawlog and biomass production using a harvester, forwarder and chipper.

11 WHOLE TREE BIOMASS Wholetree biomass production using a harvester, forwarder and chipper.

Supply Chains studied



Harvester:
଴.଺ହସହ

Where: y = harvester productivity in m3 PMH (productive machine
hour). x = mean tree volume in m3 (Jiroušek et al. 2007).

Forwarder:
ଵଷ.ଶହଷଷ/௫

Where: y = productivity in m3 per PMH. x = average extraction
distance in metres (Jiroušek et al. 2007)

Residue bundler:
4.21 ODT PMH-1 (29.2 bundles PMH-1) which is 11.6 m3

solid PMH-1 (Coates et al. 2014 ).

Roadside chipper:
19.8 ODT PMH-1 (Coates et al. 2016)

Shredder:
15 ODT PMH-1 (Coates et al. 2014)

Machine Productivity



Machine Rates



Simulation



Baseline:

Analysis done on 1 rotation. Reforestation costs included.
Windrowing not applicable to supply chains that mobilise
residues.



Results:

NPV without grants and premiums

Orange = Whole tree volume of less than 150 m3 per ha, Green = whole
tree volume of 150 – 300 m3 ha, Blue = whole tree volume greater than
300 m3 ha.

The numbers in the cells indicate supply chains which returned a positive NPV

Supply chains which returned a positive NPV without grants and premiums
(including reforestation costs).



NPV with Grants and Premiums:

All supply chains returned a positive NPV (except for a harvest in year
11 and 12 for YC 4).

Roundwood Only :

Suckler is the income from suckler farming in 2015, as described by Ryan et al. 2016

MAI (m3 ha-1)
at age 15:
YC 4 = 5.9
YC 6 = 9.6
YC 8 = 13.5
YC10 = 17.2
YC 12 = 21.0
YC 14 = 24.6

Supply chain 1 returned a NPV of €3944 for YC 14 harvested at
age 15, which is an Annual Equivalent NPV of €380 per year.
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Harvest at age 15. Grants and premiums received.



Wood Fuel Only:

Suckler is the income from suckler farming in 2015, as described by Ryan et al. 2016

MAI (m3 ha-1)
at age 15:
YC 4 = 5.9
YC 6 = 9.6
YC 8 = 13.5
YC10 = 17.2
YC 12 = 21.0
YC 14 = 24.6

Supply chain 9 (CTL roundwood woodchip and loose residues) returned an NPV of
€2453 for YC 14 harvested at age 15, which is an AE NPV of €236 ha yr-1

YC

Supply chain No.
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Harvest at age 15. Grants and premiums received.



Integrated supply chains:

Suckler is the income from suckler farming in 2015, as described by Ryan et al. 2016

MAI (m3 ha-1)
at age 15:
YC 4 = 5.9
YC 6 = 9.6
YC 8 = 13.5
YC10 = 17.2
YC 12 = 21.0
YC 14 = 24.6

Supply chain 3 (CTL small sawlog + pulp + loose residues) returned a NPV of €4368 for YC
14 harvested at age 15, which is an Annual Equivalent NPV of €421 ha-1 yr-1

YC

Supply chain No.

141210864

106543210654321065432106543210654321065432

400

300

200

100

0

A
n

n
u

a
l
E
q

u
iv

a
le

n
t

N
P

V
(€

/
h

a
)

Suckler

AE NPV for integrated (roundwood and woodfuel) supply chains

Harvest at age 15. Grants and premiums received.



Conclusions:

In the simulations, the highest NPV return was from:

Cut to length small sawlog and pulp with the mobilisation of the
residues in loose form to the roadside where they were chipped.

The price of 2.3 cents per kWh means that the wood fuel supply chains
did not perform as well as the roundwood or integrated supply chains.

Without grants and premiums, a positive NPV value was not returned
within 14 years for any supply chains at the YC tested.

With the current grant and premium rates, all supply chains returned a
positive NPV within a 10 – 15 year period at all YC tested.

At YC 14, the annual equivalent return from roundwood or integrated
supply chains for a harvest at age 15 was estimated to be more than
the income from suckler farming.



Possibility to include other species, data, and conventional forestry systems into the model.
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Thank You.


