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Visual representation of the carbon payback period and the carbon offset parity point, taken from Mitchell [2012]
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Background knowledge from literature

Result depends strongly on methodological choices:
carbon payback time or carbon parity point as indicator,
stand level or landscape level, choice of reference
scenario (by parity point indicator), low or high
productivity forest management, fossil fuel replaced

etc. Payback / parity time

Table 3. Key influencing factors on carbon payback/parity times.

Key influencing factor Incroasing carbon payback/parity timg |

Land-use/ -management Ghange involving carbon uptake Change invoNving carbon
(e.g. afforestation) release (¢.g. peatiand

drainage)

Silvicultural regime™ Intensive even-aged forestry (eg. Extensive, close-o-nature
dedicated replanting vith hichly orforestry (e.g. natural
productive seeds, fertiization, etc.) regeneration)

Plant growth rate High (e.0. tropical) Medium (2.9, temperats) Low (e.g. boreal)

Carbon cantent of harvested biomass __Low (e.g. branches) Medium (e.g. stumps) _ High (e.g. stems)

Harvest share of living biomass. Low (e.g. higher deadwood share)  Medium High (e.g. green tree harvest)

Harvesting intensity Low (e.g. residues only) Medium High (e.g. whole-tress)

Fossil fuel conversion efficiency reference Low (e.g. old coal power plant) Medium High (e.g. new gas CHP plant)

Biomass to ensrgy conversion efficiency _ High Medium Low
Garbon intensity of substituted fossilfuel _ Hgh (e.g. coal) Medium (e.9. oi) Low (e.g. natural gas)
Share of otherwise decaying biomass  High Medium Low

ILUC/IWUC

Indirect land use change is generally not as
important for woody biomass than for agricultural
crops used for liquid biofuel production, as woody
biomass for energy is typically not a main driver
for LUC

But, if woody biomass used for energy also has a
possible application for a material purpose (e.g.
fibreboard, pulp & paper), then there may be (now
or in the future) a risk for competition (indirect
Wood Use Change, IWUC), which could ultimately
lead to ILUC

IWUC/ILUC risk depends on the ability of the
bioenergy sector to pay for the land/wood
compared to the paying ability of other sectors
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ILUC/IWUC

From a carbon perspective, IWUC could have two

effects:

(1)the wood industry may satisfy its demand for low-
cost fibre from other regions (including respective
carbon implications); or

(2)wood products, e.g. construction wood, increase
in price and will be replaced by other materials,
e.g. concrete or steel in construction

ILUC/IWUC

« IWUC/ILUC risks can only be assessed on a
landscape level (not for an individual plot)

+ But, the demand for woody biomass for material
purposes may be highly dependent on the
geographical scope: on a local level, pulp & sawmill
typically source feedstock within 100 km radius.
Demand may vary significantly between local,
regional and national scope

» A complicating factor is also that demand for
material purposes may (strongly) change over
time, e.g. general decline of pulp wood production
on Northern hemisphere

Principle ideas behind the bottom-up risk
assessment tool

- Evaluation for a specific project level with specific feedstock
uses, but taking the regional situation within e.g. @ 100 km
radius into account

« Based on a ‘simple' questionnaire - trade-off between the
level of detail & amount of reliable data that can be obtained
and user-friendliness

- Focus on wood pellet plants in this (first) phase of the
project, but in principle, methodology should ultimately be
also applicable to production of wood chips, briquettes,
torrefied pellets, pyrolysis oil, 2nd generation biofuels etc.

Definition of feedstock types

A main product provides the main (economic) driver that

justifies the harvest. Examples could be:

« a short rotation coppice system which was set-up with the
purpose of producing wood for bioenergy
a plantation formerly used to produce solely or mainly
pulpwood, and is now used to produce wood solely or
mainly for bioenergy

« a former multi-purpose plantation forest, which is now
mainly harvested for bioenergy, with small amounts going
to high-value applications like sawn-timber
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Definition of feedstock types

« Aresidue is a feedstock which has (at the specific location
and point in time) no local alternative material use (e.g. for
pulp and paper, OSB, fibreboard, veneer, timber, etc.). It is
important that whether something is a residue or not is (in
this context) not primarily defined by the fact if the
feedstock meets the technical specifications to produce e.g.
paper, but whether there is a local demand for this use.

« Three types in model: primary (a residue that remains in
the forest, e.g. woody debris, small trees left standing after
a partial cut), secondary (process residue, e.g. sawdust)
and tertiary (post consumer residues, e.g. demolition
wood)

Development of C-debt criteria

1. Carbon Stock
change (due to
harvest)

2. Speed of carbon

l accumulation (after
harvest)

3. Reference forest
system

C debt repayment (counterfactual

wood / land use)
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C offset parity point
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ILUC/IWUC criteria

1. Current risk (2013) aims to quantify the risk of
ILUC/IWUC based on a) current technical displacement
potential, and - most importantly-, whether the current
buying capacity of the bioenergy is = or > than that of
any competing existing industry. If the answer is no,
than by definition, the current risk for iLUC/iWUC is 0
2. Future iLUC/iWUC risk (2020): technical
displacement potential & wood buying capacity of
bioenergy & other wood-using sectors. Extremely
difficult to answer, but also crucial to determine the
future iLUC/iWUC risk

3. General availability of land is taken as a third
criterion

ILUC/IWUC criteria

Most crucial question: is the wood buying capacity of
the pellet mill < or >= of other industries? (now and in
2020)

Difficult to answer, as this information is typically highly
confidential, difficult to verify independently and may
also depend on specific geographic circumstances

US Southeast Brazil

8
R 8

1

el . =
1l

Paying Capability (USD/odt)

Paying Capabilty (USDiodt)

Pup
Panels
Bloenergy
Pellets
Pup
Panels.
Bloenergy
Pellets.

Nt ndeatio goyrg copmiies oy




29-6-2015

+, -+ (0 (*
& 1

96 (++




33

c3

29-6-2015



