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Take hone nessage

« Alternative baseli nes have little

or no effect on optimal econom c
rotation age.

« Al t hough alternative basel i nes
have |ittle effect on opti mal
deci sion to harvest, they have a

| arge effect on financial return
to the forest | andowner.
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El evator 1n the nmall




Old lady in a wheelchair
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| ntroduction

e Carbon of fset markets have been
pronoted as a net hod of all ow ng
entities other than | arge
emtters to contribute to a
reduction 1n GHG em ssSi ons;

e |lf these other entities are able
to sequester nore GHGs or to
rel ease less as a result of a
change I n practices, they maybe
able to earn carbon of f set
credits and sell themto | arge
emtters.
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| ntroduction

« The first fully functioning
conpl i ance carbon narket in North
Anerica Is In the province of
Al berta, Canada;

« A nunber of carbon offset
gquantification protocols have
been devel oped 1 n Al bert a;

*In the recent past, there was
consi der abl e di scussi on about the
devel opnent of a forest
nmanagenent protocol for the
Al berta of fset system
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| ntroduction

e Carbon offset markets are
devel oping, and in the voluntary
mar ket, forest carbon offsets are
one of the nost traded carbon
of fsets:

« However, forest carbon offsets
present sone uni que chal |l enges
for technical legitimcy, In
particul ar the 1 ssues of
additionality;

« Carbon sequestration levels In
excess of a baseline |evel are
consi dered addi ti onal and, thus,
aval | able for sale as offsets.
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Challengesto the Carbon offset Market

* Leakage e Additional ity
 Per nanence e Basel I ne
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ODbjective of Study

e To understand 1 f the choice of a
basel Il ne can be used as an
| ncentive to I ncrease forest
car bon sequestrati on;

« Rank the alternative baselines In
terms of their Inpact on
fi nanci al returns: and

« To Investigate If the starting
condi tions of the basell ne can
affect financial returns to the
| andowner




Carbon Pool Dynamics

Total Ecosystem Carbon Stocks is defined as:

Cy = B(a) + D, (1)




Carbon Pool Dynamics

Biomass pool
C: = B(a) + D, (1)

B(a) = by (1 — ¢ )" (2)




Carbon Pool Dynamics

With no timber harvest DOM grows according to:

Ot — B(Cl) 4+ Dt (1)

B(a) = by (1 — ¢ »%)" (2)

Dy = (1 —a)Dy + 5B(a) ©)




Carbon Pool Dynamics

When harvest occurs, DOM grows according to:

Cy = B(a) + Dy (1)

B(a) = by (1 — ¢ »%)" (2)
Dy = (1 —a)D; + fB(a) (3)

Dt_|_1 — (1 — Oé)Dt -+ B(&) — ’YV(CL) (4)




Carbon Stock Changes

With No Harvest, Change in Biomass

AB(a) = B(a + 1) — B(a) (5)
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Carbon Stock Changes
With No Harvest, Change in DOM

AB(a) = B(a + 1) — B(a) (5)

AB(a) = B(1) — B(a) (6)

ADt = —OéDt -+ BB(CL) (7)




Carbon Stock Changes
With Harvest, Change in DOM

AB(a) = B(a+ 1) — B(a)

(5)

(6)

(7)
(8)



Carbon Stock Changes

Total Ecosystem Stock Change
AB(a) = B(a+ 1) — B(a)

ADt — —OéDt -+ 53(@)
ADt — —OéDt -+ 63(&) — ”}/V(CL)

AC; = AB(a) + AD;

(5)

©)
(7)
(8)
(9)



Variablesin DP Modél

€S

Type Variable | Description
Stage Time One year time steps
(1,...,500)
1. Age | 251 discrete one-year age class
State a; =7, 7=0,1,...,250 years
2. DOM | 501 discrete DOM classes
d; =14, i=0,1,....500tC/ha
Decision| Harvest | 1. No Harvest (growth)
Policy | 2. Harvest




Comparing Optimal Harvest Ages

Harvest age Harvest age Harvest age
pCO2 (Base year baseline) (Faustmann baseline) (MSY baseline)
(CAD/ICOy) VEES) VEEDS) VEES)

0 73 73 73
1 74 75 76
2 75 76 77
5 78 79 79
10 84 84 85
20 101 101 102
30 139 139 139
35 >250 >250 >250




Economic Returns Based on Different Carbon Prices

DOM (C/ha)

LTAvivE

L TR

50 100 150 200 250
Stand age (years)

(a) P92 = 0 CAD/tC

100 150
Stand age (years)

(c) P92 =20 CAD/tC

DOM (tC/ha)

DOM (tC/ha)

P

50 100 150 200 250
Stand age (years)

(b) PPz = 2 CAD/tC

100 150
Stand age (years)

(d) P92 = 40 CAD/tC




Comparing Economic Returns

MSY | Faustmann Fixed
Starting Age (years) Baseline| Baseline | Baseline
Initial DOM = 100 tC/ha
50 1100 1200 3 300
100 2 200 2 500 4 800
200 4 900 5100 7100
Initial DOM = 200 tC/ha
50 0 100 2 100
100 1 500 2 000 3 500
200 3500 4 000 6 000




Economic Returns Based on Different Baselines

E
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DOM (tC/ha)

i . [

50 100 150 200 250 50 100 150 200 250
Stand age (years) Stand age (years)

(a) MSY baseline (b) Fausmann baseline

[
50 100 150 200 250
Stand age (years)

(¢) Fixed baseline




Economic Returns Based on diff. Staring Conditions

DOM (tC/ha)

(a)

DOM (tC/ha)

100 150 200 250
Stand age (years)
MSY bascline with imital DOM stock of 0 tC/ha and

initial age of 30 vears

100 150 200 250

Stand age (years)

MSY baseline with mitial DOM stock of 400 tC ha and
initial age of 30 years.

(d)

DOM (tC/ha)

100 150 200 250
Stand age (years)
MSY baseline with initial DOM stock of 200 tC/ha and

initial age of 50 years,

500

400¢

50 100 150 200 250
Stand age (years)

MSY baseline with initial DOM stock of 500 ¢C/ha and
initial age of 30 vears,
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Concluding Remarks

- Alternative baselines have little
effect on optinal decision but
can have a | arge effect on
financial return to | andowner.

« The fi xed basel I nes approach
produced the highest financi al
return to the | andowner. This
was foll owed by the Faust nann
pbasel i ne and then the MY
basel | ne.

« The starting conditions of the
basel i ne policy have a
significant I npact on the
financial return to the
| andowner .




Thanksfor Listening!
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