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Forest area expansion in the EU-25 from 2010 to 2Q@Mha)
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Bioenergy crops/plantation in EU-25 from 2000 to 210 (Mha)

45

40 -

Mha

\ \ \ \ \ \ \ \ \ \
o o o o o o o o o o o
o — N (92] < o O N~ (e0] (o)) o
o o o o o o o o o o —
N N N N N N N N N N N

Source: Ovando and Caparrés (2007).

2110-

L&al.

—— EEA
—B8—IMB2
—x—IMB1

4+ Sim&al.
-- B4 - St&al B2.
-~ ® Smé&al.
—A— K Upper
---A -- KLower
—<0—E&N
— — H&H




Contribution of carbon plantations, non-tillage sysems and

bioenergy crops to post-2012 GHG emission reductidiargets
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Land resources demand for AR, no-tillage farming ad

bioenergy crops respect to available agriculture lath
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Motivation

« Carbon sequestration is widely seen as a meafisugotime” and
should be analyzed within a dynamic general equulb model.

e Biomass and soil sequestration in “afforestatioms eeforestations”
or soil sequestration in “cropland management” orazghg land
management” tend to be non-linear, with higher ahislequestration
rates until a saturation point is reached.

 Trees need (a lot of) time to reach maturity (sarbon needs also a
substantial amount of time to reach the saturgimnt).

o Different tree species grow differently.



Motivation

o EXisting theoretical analysis of the optimal padf
sequestration, within a dynamic general equilibrronadel
(Feng et al., 2002), assume:

— Growth is instantaneous
— Only one type of tree-species (or solil practice)

« Partial equilibrium models (e.g. Veld and Planting@05)
also tend to assume that only one type of spedes |
available.
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Feng, Zhao and Kling (2002)

max | e [B(e()—- D(C(9)- Q Al

e(t),a(t)o
C=¢f)-oQd- 4}
A= a(t)

a(t) is simultaneously land conversion and immediateissimation
of the maximum carbon capacity of the land (1 ton C



General model

T (t)b(tJe”[B(e(D D(C(9)- @ A Y- R(a(t), (D)

C=¢-oQd- QY
A= a(t)

G(t)=[a(9dtH3 pds

e Each unit of forest planted is allowed to growdwaling a
growth functiong(t,b(s),sthat depends on the type of forest
chosen for reforestation at perisid(s).

» Sinceb(s)is not constan® is of the Volterra type.



Steady-state

* No new reforestationgaf=0)

 Hence, wher—oo no growth takes place either (although
growth is positive long aftea*=0)

o This implies that species selection at the stesdie is
Irrelevant

* Thus, focusing on the steady-state as is standasndtage
models is of limited interest




Efficient Implementation mechanis

e Feng et al. (2002) define an efficient implemeioiati
mechanism as one that ensures that the landowdethan
Social Planner will follow exactly the same refdati®n

path.

« We add that both agents have to choose exactlgahee
species.



Efficient Implementation mechanis

 Feng et al. (2002) show that:
— The CFM is efficient
— The CAA is efficient
— The VLC is efficient ifq(t, 7)=P(t)-e"P(t+7)

e |In our framework:
— The CFM and the CAA are efficient

— The VLCC and the LCE are not efficient under the
condition shown. VLC= VLCC=LCE in Feng et al. (2002)



Nested model

e Since we show that the Carbon Flow Method (CFNS) |
efficient,

e assuming that the CFM and an efficient emissiaulifg
scheme are Iin placeP()=B.(e(t)), by analyzing the
problem of the landowner we find the optimal paihthe
carbon sequestration related variables in the génsvdel,
for a given path of carbon prices.



Nested model Il

max | €™ [P()G()- D(C()- A A)- R &% b))

a(t),b(1) 5

A= a(t)

G()=[a(9 gt k3 pds

0

R(a(),b(9)=[ e dsbr Y Pk ds| € @ (A)s
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Path of sequestration

a(t) = [X Hy, = X, Hyll HaaHpp=(H )] -
b(t) - [x2 Haa - Xl Hab][ Haabe_( H an] -

Assuming that an interior solution exist, if
T

g,(t,b(1),1)>0 and[ g, 6 b)) P(s)ds 0
0

thena ¢ ) is negative arld t)(is negative.

That is, the reforestation rate will decline
and slower and slower growing speciefl ng@ choser



Other Issues In the paper

e Conditions for the steady-state to be a saddle-
point.

 Two special cases:
1. Extending FZK to non-instantaneous growth

2. Only one species and exponential growth




Summary

* Reforestations will be positive for a finite amowh time.

e The reforestation rate will decline over time atiee
species chosen will grow slower and slower.

« When the steady-state Iis reached, no additional
reforestations will take place, although growth vk
positive for a long period. Ultimately, no additan
growth will occur.

« The steady-state point will be a saddle-point he t
conditions provided are met.



(Sinks + biofuels) may relatively soon use most
available land in Europe.

A long termoptimal policy will move toward the use
of tree species with long rotations.

Trees with long rotations tend to have larger
biodiversity — scenic values.

Short-term policies should not favor reforestations
with short-rotation trees to meet immediate targets
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