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Executive Summary

Reducing Emissons from Deforestation and Forest Degradation in tropical forest devel oping nations
(“REDD") offersthe potentia for achieving multiple benefitsin the areas of dimate change mitigation,
biodivergity protection, and sustainable development. To date, large-scae forest protection efforts have
been financed primarily by official development assistance (ODA); even with generous OD A financing
from many indugtridized nations, the scale of economic incentives historicaly available has not been
sufficient to serve as a counterweight to the economic pressuresthat favor deforestation in many nations.

Bringing emission reductions achieved by protecting forests at large scale into future carbon markets has
the potentia to betransformative. Carbon markets have the potentia to marshal forest protection
resources commensurate with the problem of deforestation globally — and nonetoo soon. Failureto
achieve dgnificant progressin semming thetide of global deforestation riskslosng mogt of theworld’s
remaining forests and all of the ecosystem and socid servicesthey provide. T he current decade and the
next are crucial.

W hileforest conservation represents a prime source of low-cog reductions of greenhouse gas emissons,
egpecially over the next ten or twenty years, thereisno place for thesetonsin existing carbon market
policy frameworks (the Kyoto Protocol, the current EU Emissons T rading Scheme). Previous
negotiations on these policy frameworks excluded these tons, primarily because of concerns about
difficultiesin measuring deforestation, and because of concerns about leakage. Substantia progresshas
been made in each of these areas. Theworld’sremote sensing scientiss are now in agreement that the
toolsarein hand to measure tropical forestswith ahigh degree of accuracy. And apromising approach,
namely to enable developing nations themsdlvesto earn carbon creditsfor verified emissonsreductions
againg an agreed national basgline, has made substantia progressin addressng leakage.

Allowing REDD creditsto be used for compliance in cap-and-trade programs, both in the EU and the
United States, could accomplish severa goasat once: it would create a powerful incentive for the
protection of tropical forests, transform the dynamicsfor forest protection world-wide, encourage large
emissonsreductionsin tropical forest developing nations, and help preserve the world's optionsto avert
globa warming of more than two degrees above preindugtria levels. In addition, REDD credits could
help to manage the cogts of compliancein countriesthat take on economy-wide caps— helping to create
and maintain the political will to achieve degp reductionsin emissons.

" T hiswhite paper waswritten by Pedro Piris Cabezas and Nathaniel Keohane. Contact: Nathaniel Keohane, Director of
Economic Policy & Anayss, Environmental D efense Fund, 257 Park Avenue South, New York NY 10010.



A prominent concern with RED D, however, has been that emissons reductions from forestswill be so
abundant asto “flood the carbon market,” driving down the price of greenhouse gas (GH G) alowances
and dampening incentives for emissons reductionsin capped countries or for invesment in clean
technologies.

I'n this paper, we explore this concern usng a smple spreadsheet- based tool developed by Environmenta
D efense Fund (EDF) to analyze carbon market conditions under various policy scenarios. Our main
findings are asfollows:

Forest carbon credits from developing countries, including RED D credits, have consderable
potentia to help limit the costs of compliance with cap-and-trade programsin the EU and
United States. In our mode, alowing the use of REDD credits for compliance lowersthe
projected price of GH G alowances by roughly 13%. A more expansive policy allowing credits
from all forestry activitiesin developing countries would reduce prices by as much asone third.

Nonethdess, the concerns about forest carbon credits “flooding the market” and driving the price
into the sngledigitsare unfounded. Even if no regulatory limit were placed on the use of forest
carbon creditsfor compliance with cap-and-trade programs, and even if forest carbon credits
throughout the developing world became available within the next five years, our mode projects
that the market price of GHG alowances would be $16/tonnein the year 2012, rising to
$24/tonne by 2020 and $40/tonne by 2030. T hese levels are high enough to ensurethat critica
low-carbon technologies, such as renewable energy sources and carbon capture and sequestration,
remain economicdly viable.

If REDD creditsare dlowed for compliance, but not credits from other forestry activities, the
projected price of dlowancesin the US and EU marketsis $21/tonnein the year 2012, rising to
$30/tonnein 2020 and $49/tonne by 2030.

These key quditative conclusons are robugt to aternative assumptions about the availability and
cogt of forest carbon credits. For example, even if we increase the supply of REDD creditsby a
factor of two above our base case — assuming that turn out to be twice as plentiful asthe best
available estimates— we till project an alowance price of $18/tonnein 2012, risng to $27/tonne
by 2020 and $43/tonne by 2030.

The crucid factor that sustains prices at amoderate level isthe ability to bank alowancesfor the
future. Forest carbon credits represent a promising reservoir of low-cost emissons reductions
that are availablein the short term. Their true economic valueliesin their potentia to be banked
for the future — lowering costs over the course of decades, rather than being used all at once.

For purposes of thisanalyss, to be as conservative as possble, we assume that forest carbon creditsare
avalable in the near term, without quantitative limits. Consequently, our modd may overdatethe price
impact of alowing these creditsinto the carbon market.

Policy makers may Hill decide it isprudent to impose limits on the alowable use of forest carbon credits
for compliance. Our main concdusion, however, isthat economic incentives alonewill help to prevent
forest carbon from “flooding the market.” Forest carbon credits can be alowed into theUSand G1
marketswithout fear that they will undermine incentivesfor investment in low-carbon technologies.



1 I ntroduction

The dedtruction of forests— principaly in the tropics — emits massve amounts of carbon dioxide:
approximately 20% of globa greenhouse gas (GH G) emissions, or roughly as much each year asal the
CO, emitted by al thefossi| energy consumed in the United States. W hen forest carbon emissonsare
induded, the third and fourth largest emitters of GHGsin theworld are Indonesiaand Brazil,
respectively.

Forestry activitiesin the developing world represent a prime source of low-cog reductions of greenhouse
gasemissons, especialy over the next ten or twenty years. A range of etimatesindicate that the cogt of
forest protection in some parts of the world isfar lessthan the cost per ton of more expensve means of
reducing CO, emissions given today'stechnologies.” In particular, reducing deforestation in tropica
forest nations could make a substantia contribution to addressing climate change. Afforestation and
changesin forest management also offer considerable potentia for carbon sequestration, reducing net
emissons of carbon into the aamosphere.

On the other hand, if the world waits a decade or two to create powerful incentivesfor compensating
those who protect tropical forests, the forests— and the approximately 300 billion tons of carbon they
hold — will aready be gone.

Because tropical forest nations are unlikely to take on mandatory caps on emissonsin the near term, a
policy mechanism is needed to compensate them for emissons reductions achieved in the near term. A
promising approach isto give creditsfor verified emissions reductions againg a nationa basdine —
creditsthat could then be used for compliance in cap-and-trade programsin the European Union (and
eventualy, perhaps, the United States). T hisproposa, known as Reducing Emissons from Deforestation
and Forest Degradation (RED D) crediting, would encourage emissonsreductionsin tropica forest
nations while helping to manage the cogts of compliance in countriesthat take on economy-wide caps.

At thesametime, RED D crediting would leverage the carbon market to create a powerful incentive for
the protection of tropical forests. Over time, this approach could be supplemented with creditsfor
rigoroudy verified and measured sequestration by afforestation and changesin forest management.

Although the argument for this policy mechanism is compelling, the scope of emissons reduction and
sequestration opportunitiesin developing countries— and the potentia for forest carbon creditsto lower
compliance cogtsin cap-and-trade programs— have not been well estimated. At the sametime, severa
observers (particularly in Europe and in the environmenta community) have expressed concernsthat
forest carbon credits might be so inexpensive and plentiful that they will be “flood the market,” and will
drive down the price of allowancesfar enough to undermineincentivesfor the industria and eectric
power sectorsto invest in reducing their own emissons. If forest carbon credits were “too cheap to
meter,” these observers ask, will they end up hindering the development of the new clean technologies
that will be needed to make deep emissions cutsin the long run?

Intergovernmenta Panel on Climate Change, ClimateChange2007: Mitigation of Climate Change Summary for Pdigymakers(4
M ay 2007), page 21. Published on the Internet at: (http://www.ipcc.ch/ SPM 040507.pdf). Nicholas Stern, TheEconamicsof
ClimateChange TheSte'n Review (October 2006), page 537 (“T he Stern Review: T he Economics of Climate Change”).
Nepstad, D., B. Soares Filho ¢ al., 2007. T he Costs and Benefits of Reducing Carbon Emissions from D eforestation and Forest
Degradation in the Brazilian Amazon. (www.whrc.org/BaliReportd).




Asafird cut at exploring theseissues, ED F has developed a spreadsheet- based tool to assessthe supply of
internationa forest carbon credits from the developing world. Using thistool, ED F has conducted a
smple modeling exercise to assess the potentia impact of on GH G markets of dlowing such creditsto be
used for compliancein the EU and United States. Our analysistakesinto account the interplay of the
aupply of emissonsreductions (through abatement and sequestration) and the damand for those
reductions (driven by government policies). Banking isaso modeled explicitly —acrucid feature, given
that forest carbon tonsin particular represent areservoir of low-cost abatement that could alow entities
to build up an adlowance bank in the early years of a cap-and-trade program.

Wemode agloba market for emissons credits, and consider a policy scenario in which the United States
enactsthe Lieberman-W arner legidation; the European Union, Japan, Canada, Audralia, and New

Z edland reduce emissions 60% below 1990 level; and therest of the world begins reducing emissonsin
2020 and reaches 1990 levels by 2050. W e assumethat there are no quantitative restrictionson the
number of forest carbon creditsthat can be used by regulated entitiesin the United States or European
Union for compliance with their domestic cap-and-trade programs. T hisassumption does not reflect
current reality. The European Union’sEmissions Trading Scheme (ET S) does not alow forest carbon
tonsat dl in itscurrent phase; nor are such creditsenvisoned as part of the EU Climate Change Package.
M eanwhile, the current version of the Lieberman-W arner bill (manager’'s amendment, released 21 M ay
2008) would dlow REDD credits, but only under gtrict quantitative limits. Nonetheless, we consder
scenarios without quantitative restrictionsin order to explore the patential impact of forest carbon credits
on the globa carbon market.

By the same token, the supply curves we use attempt to capture the economic potential for sequestration
from reduced tropica deforestation, forest management, and afforestation. They do not take into account
the needsfor ingitutiona capacity building, implementation, transactions costs, and so on. Asaresult,
the results presented here should be viewed as a*“scoping exercise” to convey the potential magnitude of
the opportunity from forest carbon credits.

The bottom line from our anayssisthat thereisalarge reservoir of potentia net emissonsreductions
from forestsin the developing world — especidly from reduced deforestation in tropicd areas. These
forest carbon tons can play acrucia role in keeping open optionsfor averting 2° C of warming, asthey
can serve asabridge to the time when low-carbon energy technologies are more affordable and more
widely deployed. At the sametime, they can help moderate the long-term path of GH G alowance prices
in the European Union and the United States, helping entitiesin those countriesto manage their costs of
compliance with a cap-and-trade program and bolstering political support for deep reductionsin
emissons.

W efind that the short-run price impact of alowing forest carbon creditsinto the market will be
mitigated by “banking,” provided that banking isallowed in policy frameworks. By “banking” we refer to
the ability of regulated entities, in any given year, to save surplus allowances and creditsfor usein future
years. Banking playsacrucial rolein our results because it creates an economic link across years— o that
the value of aton of abatement in the early years of a program isdriven in part by the cost of reducing
emissonslater, when capsare more stringent. Rather than flooding the market and driving down the
pricein the short run, only to have the price rise sharply again later, forest carbon creditswill represent a
deep reservoir of low-cost abatement that isavailable now but can be banked to help manage cogtsin the
future.

The next section discusses our methodology and assumptionsin more detail. Section 3 presents our key
results, and Section 4 concludes.



2 M ethodology

Our smple modd solvesfor an intertemporal equilibrium for the period 2012-2050 in which two
conditionsare met in every year: (1) the market clears (i.e. the quantity of credits demanded at the current
price, including banked tons, equalsthe quantity supplied at that price); and (2) the present value of the
internationd credit priceisequa in every period (i.e, the pricerises a the market rate of interest).

Throughout this paper, dl monetary values are stated in rea (inflation-adjusted) termsand in 2005
dollars. Emissons and abatement are expressed in metric tonnes of carbon dioxide equivdent (mtCO2e¢).

Supply of emissonsredudion aedits

The supply of credits comes from abatement and sequestration activities throughout the world. We use
EPA’s marginal abatement cost curvesfor energy-related and non-CO 2 emissonsreductionsin
industridized and developing countries, and for non-CO2 abatement in the United States.” The
estimates of U.S. energy-related abatement supply curves are taken from an analysis by researchersat the
M assachusetts | ngtitute of Technology, using the EPPA mode.® Finaly, for international forest carbon
activitieswe draw on estimates by Brent Sohngen of Ohio State University. These marginal abatement
cogt curves shift over time, reflecting assumed changesin technology and underlying conditions (e.g.
basdline rates of deforestation).

Asdiscussed in more detail below, we also perform sendtivity anayses by running the modd with more
or less generous assumptions about the quantity of forest carbon credits available.

Deamand for abatement

The demand for alowancesisdriven by the emissons capsimposed by government policy. Policy
assumptions are asfollows:

TheUnited States enactsthe Lieberman-W arner legidation, reducing emissonsto 70% below
2005 levesfor the 85% of the economy covered by the bill.

Group 1 countries (European Union, Japan, Canada, Audtraia, New Zedand) continue reducing
emissonsroughly in linewith the current Kyoto Protocol, reaching 20% below 1990 by 2050 and
50% below 1990 levels by 2050.

Group 2 countries (rest of theworld —that is, developing countries plus Russ@) emit at busness-
as-usua levelsuntil 2020, and then reduce emissons steadily to 1990 levels by 2050.

? These estimated margina abatement cost curves areincluded in the technical materials provided by the EPA in itsData Annex
toitsreport on S.2191, available a http://www.epa.gov/ climatechange/ downloads/ D ataA nnex- S.2191.zip.

°* Wederive energy-related marginal cost curves from the results of M I T's modeling of U.S. dimate policy presented in Sergey
Paltsev, John M . Rellly, Henry D. Jacoby, Angelo C. Gurgdl,

Gilbert E. M etcdf, Andrel P. Sokolov, and Jennifer F. H olak, “Assessment of U.S. Cap-and-Trade Proposds™ MIT Joint
Program on the Science and Poalicy of Globa Change Report No. 146 (April 2007), 66 pp.

* We use Sohngen’s curves from the Energy M odeling Forum 21 based on rising carbon price scenarios, which are the most
internaly consstent with our model structure. These data are available at:

http://www.stanford.edu/group/ EM F/projects/ group21/ EM F21snkspagenew.htm




Although our focusison forest carbon credits from devel oping countries, we aso take into account offsets
from energy-related emissionsin developing countries, aswell as non-CO2 gases, in the Kyoto Protocol
framework, these correspond to Certified Emissons Reductions under the Clean D evelopment

M echanism. Throughout this paper, we refer to credits arisng from these emissonsreductions as
“offsets,” and refer to reductions and sequestration from forest activities exclusively as“forest carbon
credits” Weassumethat G1 countriesalow up to 10% of abatement to come from these offsets. On the
other hand, we assumethat the United States doesnat allow such offsetsfor compliance, until developing
countries begin reducing their emissons. W e do, however, assumethat the United States dlowsthe use
of creditsfrom other capped nations— meaning the G1 countriesin thefirst eight years of the program,
and the entire world from 2020 onward.

Pdicy senaricsfar foret carbon

In order to assessthe potentia role played by forest carbon credits, and REDD creditsin particular, we
compare model results from several scenarios. |n al scenarios, we use the overarching targets described
above. All scenarios allow offsetsfor emissonsreductionsfrom forestry in the US, G1, and Russa.

1. Benchmark scenario. No forest carbon creditsfrom developing countries allowed for compliance
intheUSor G1.

2. Core REDD scenario. Forest carbon creditsfrom reduced deforestation in tropical forest nations
only (i.e.,, South America, Ada Pacific, and Africa).

3. REDD sengtivity scenarios (a) Twiceasmany REDD creditsavailable at every given price,
relativeto the baseline assumptionsin Scenario 2; (b) Haf asmany REDD creditsavailable a
any given price.

4. CoreAll-Foredry scenario. Forest carbon creditsallowed from al forestry activitiesin
developing countries, including afforestation and forest management aswell as reduced tropica
deforegtation.

5. All-Forestry sendtivity scenarios. (8) Twice asmany forest carbon credits available at every given
price, relative to Scenario 4; (b) Haf asmany forest carbon credits available at any given price.

Banking

A crucid feature of our approach isthe assumption that agents optimize abatement decisons acrosstime
by “over-complying” in early years (or purchasing forest carbon credits on the market) and banking the
resulting alowancesfor later. The ability to bank allowancesis especially important in the context of
internationa offsetsfrom forestry. Since forest tonsrepresent alarge pool of relatively low-cost emisions
reductions opportunitiesin the early years, they are anaturd candidate for banking. Thisistrue both for
the U.S. and G1 countries (whose demand for forest carbon creditsin early yearsincreaseswhen those
credits can be banked for later) and for the developing countries where the emissions reductions occur
(gncethey can now prepare for their eventua acceptance of mandatory emissonsreductions).
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Figure 1 — Supply and demand in 2020: theimportance of banking. T he dashed blue line represents“current-use’ demand, while
the solid blue line depictstota demand. T he difference between the two represents banking for compliance in future years.
D emand and supply correspond to the RED D -only core scenario (Scenario 2).

Figure 1 demongratestheimportance of banking. Thefigure depictsthe market for GHG alowancesin
the year 2020, with price (in dollars per ton) on the vertica axisand alowances (i.e., dbatement, in
millions of metric tonnes of CO2-equivalent, or MM T CO2¢) on the horizonta axis. The upward-
doping red line representsthe projected supply of offsats from developing countries; forest carbon credits,
which are asubset of these offsets (and areincluded in thered line), are highlighted in green.

T he dashed blue line represents current demand for alowancesfrom the United Statesand G 1 countries,
given the policy assumptions described above. T he sdid blue line representstotal demand, including
demand for banked tons (effectively, demand for tonsin 2020 that isdriven by future compliance needs).
In the early years, asin 2020, banking is postive (the bank is being built up), hence the solid lineliesto
theright of the dashed line. In effect, the demand for allowances increases because it now takesinto
account future demand. (In later years, banking is negative — the bank isbeing drawn down —hencethe
positions of the solid and dashed lines are reversed.)

AsFigure 1 shows, banking raises allowance pricesin the near term, as market participantsbuild up the
alowance bank. In our moddl, the projected price of alowancesin the year 2020 is $30/tonne, under the
REDD core scenario depicted in the figure. T his price correspondsto theintersection of the solid red
and bluelines. Without banking, the price would be driven only by current demand, and would
correspond to the intersection of the solid red line and the dashed blue line, around $11/tonne.



To mode banking, wetreat agentsasif they haverational expectations about the future, in line with
standard economic theory.” Asaresult, allowance prices must increase a a constant rate of interest
reflecting the redl rate of return in the market. In our anaysis, thisinterest rateisan exogenous
parameter which must be chosen: here, we present resultswith a5%interest rate. (A higher assumed
interest rate would “tilt” the time profile of offset prices, so that they started out lower but increased more

rapidly.)

The intuition behind the steadily risng pricesisasmple arbitrage argument. If prices were expected to
riseat any rate other than the prevailing market rate of return, investors could make a pure profit by
buying or sdling allowancesrelative to other assets. For example, if pricesrose at afaster rate, it would
pay investorsto buy and hold allowancesin order to sall them later at aprofit. Theresulting current
increase in demand would raise pricestoday, forcing them to rise more dowly in the future and bringing
the market back into intertemporal equilibrium.

Of coursg, in redlity priceswill not rise as smoothly asthis model would predict. Shocks and unexpected
events congtantly force the market to readjust its expectations of the future, and prices move as aresullt.

H owever, such asmooth price path isthe best single prediction of the future, snceit isthe only predicted
path that iscongstent with market equilibrium and profit- maximizing behavior by market agents.

3 Reaults

W e now present the main results of our modding exercise. W hat isthelikely impact on GHG alowance
prices of dlowing internationa forest carbon credits? How many such creditsare likely to be available at
prevailing prices? And what isthe profile of these credits over time?

Allovanceprics

Figure 2 addressthe first question, showing the effect of forest carbon on projected allowance price paths.
Under our basgline scenario, the alowance priceis projected to be $23/tonnein the year 2012 (rising
thereafter at 5%in red terms). Under Scenario 2, with RED D credits alowed, the projected pricefdls
by 13%to $21/tonne.’ Under Scenario 4, with creditsfrom all forestry activitiesin developing countries,
the projected pricefdlsan additiona $5, to $16/tonne. Table 1 presentsresultsfor al scenarios.

Tablel—Allowance priceforecasts. Core scenarios are shaded.
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® T o implement banking, we use the macro program included in the Offset M arket T ool program developed by the EPA and
made availablein the Data Annex to itsanaysis of the Lieberman-W arner legidation.

® The numerical values given are rounded to the nearest dollar. T he percentage numbers reflect the more precise estimates, and
thus may not match the apparent percentage changes from the figures given in the table.
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Figure 2 —Impact of international forest carbon creditson projected GHG allowanceprices. Thetop line shows projected prices
in the baseline scenario without forest carbon credits; the middle line shows the scenario with RED D tons; and the bottom line
shows priceswith al forest activities. (Asnoted in thetext, al price pathsrise at an assumed rate of 5% per year in red terms.)

According to these etimates, adlowing REDD creditswill reduce the initia pricein 2012 by three dollars per tonne, from
$23/tonne to $20/tonne. Allowing credits from all forestry activities reduces the projected price by another $4/tonne.

Quantity of international faret carbon aredits

W e now turn to the quantity of international forest carbon credits under the two core scenarios (Scenarios
2 and 4). Thenext several figures offer acomprehensve look at the compostion of abatement from al
sources used for compliancein the United Statesand G1 markets.

Figures 3aand 3b, on the next page, show projected worldwide abatement by source under the two
scenarios. The green areasin each chart correspond to forest carbon credits due to reduced deforestation,
afforestation, and forest management in tropica nations, the orange and yellow layers correspond to
emissons credits from forestry activities elsewhere in non-G 1 countries (including countriesin the former
Soviet Union). The blue areas correspond to energy-related and non-CO2 offsetsfrom the developing
world; the gray areas at the bottom correspond to abatement within the G1 countries (light gray) and
United States (dark gray). The upward-doping line representstotal demand for alowances.

Two condusonsemerge. Firg, tota abatement exceeds demand in thefirst two decades of the program.
In the figure, the colored areasrise above the line representing demand: T he difference corresponds
exactly to banking. (In later years, of course, the colored areasfall below demand, asthe allowance bank
isdrawn down.) M oreover, the bank iscomparable in magnitude to the quantity of forest carbon credits
on the market. H enceforest carbon creditsare crucid in providing a source of supply for the bank.



W Forestry FSU /G2

W Forestry FSU /G1
I Forestry FSU /US
45000 Forestry Developing Dg. C. Non-Tropical /G2

Forestry Developing Dg. C. Non-Tropical (G1
Forestry Developing Dg. C. Non-Tropical /US
W Forestry Developing TROPICAL Forest M anagement /G2
W Forestry Developing TROPICAL Forest M anagement /G1
W Forestry Developing TROPIGAL Forest M anagement/US
I Forestry Developing TROPICAL Afiorestation /G2
W Forestry Developing TROPICAL Afiorestation /G1
W Forestry Developing TROPICAL Afiorestation /US
W Forestry Developing TROPICAL Aveided Deforestation /G2
W Forestry Developing TROPICAL Avoided Deforestation /G1
W Forestry Developing TROPICAL Avoided Deforestation /US
1 Agriculure G2 /G1
W Agriculure G2 /US
W Non-C02 G2 /G1
M Non-CO2 G2 /US
M Energy G2/US
W Energy G2/G1
W G2 Banked Offsets
I Agriculure G2 /G2
W Non-C02 G2 /G2
W Energy G2 /G2
% CDM (10% G1's demand 2012-2019)
W G1: banking of G1

e 1 G1 ofsets+abatement - own banking
////z////////////////////////////” e mGibUS
' % 15% Domestic Ofsets

. s
R ////////./////////////
- W U.S.. banking of US offsefs/abatement for future use
W US ofisets+abatement-own banking

2012 2017 2022 2027 2032 2037 2042 2047 L CLoBAL o

MMTCOZe
:

:

e
e
il
////

I Forestry FSU /G2
W Forestry FSU IG1
I Forestry FSU IUS
Forestry Developing Dg. C. Non-Tropical /G2
Forestry Developing Dg. C. Non-Tropical (G1
Forestry Developing Dg. C. Non-Tropical (US
I Forestry Developing TROPICAL Forest Management/G2
I Foresiry Developing TROPICAL Forest M anagement /G1
W Foresiry Developing TROPICAL Forest Management/US
W Ferestry Developing TROPICAL Afiorestaion /G2
W Ferestry Developing TROPICAL Afiorestaion /G 1
W Forestry Developing TROPICAL Afiorestaion /US
W Forestry Developing TROPICAL Avoided Deforestation /G2
W Forestry Developing TROPICAL Avoided Deforestafion /G1
W Forestry Developing TROPICAL Avoided Deforestation (US
I Agriculure G2 /G1
W Agriculure G2 /US
W Non-CO2 G2 /G1
W Non-C02 G2/US
M Energy G2/US
W Energy G2/G1
W G2 Banked Ofsets
I Agriculure G2 /G2
W Non-CO2 G2 /G2
W Energy G2/G2
% CDM (10% G1's demand 2012-2019)
W G1: banking of G1
1 G1 offsets+abatement - own banking
mG1bUS
% 15% Domesfc Ofsets
W U.S.: banking of US ofisets/abatement for fulure use

W US offsets+abatement-own banking
2012 2017 2022 2027 2032 2037 2042 2047 [IGLOBAL Demand

:

MMTCO2e
:

i

7%
e
e s

- ; o
il /////,,//////////////////7///////////////////
, i
L
[ i

(b)
Figure 3—Abatement by source activity. T he charts depict worldwide abatement by source activity, for the RED D core scenario

(top panel) and the All forestry core scenario (lower panel). In both scenarios, total abatement exceeds demand in thefirst two
decades of the program, asthe dlowance bank isbuilt up.
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(@) REDD only; US. Totd abatement: 213 GTCO2e. (b) REDD only; G1 countries. Totd abatement: 166 GT CO2e.

(c) All forestry; US. (d) All forestry; G1 countries.

Figure4 — Composition of tota abatement for the USand G 1 countries. Each chart depictsthe breakdown of abatement by
source activity, for the US (panels(a) and (c)) and G1 countries (panels (b) and (d)). Thetop two panelsdepict the REDD core
scenario, while the bottom two correspond to the All Forestry core scenario.

T he second conclusion to emerge from thefiguresisthat forest carbon credits account for a significant
portion of abatement, they are hardly “flooding the market.” Thispoint isreinforced by the pie chartsin
Figure 4 (above). Each chart showsthe breakdown of tota abatement by source. Thetop two charts
correspond to the RED D -only core scenario; the bottom two include al forestry activities. T heleft-hand
chartsdepict the United States, while the right-hand charts show G1 countries.

Inthe RED D-only core scenario, REDD creditsused for compliancein the US and G1 countries
account for 27 gigatonnes of abatement over the period modeled here (2012-2050), with roughly two-
thirds of that going to the US. T hisamountsto about 10% of total abatement in the US and G1 markets
combined. Inthe All Foresry core scenario, forest carbon credits atogether account for 51 gigatonnes, or
18%.

For both the US and G1 markets, however, the great majority of abatement over time— 60 to 75%—

comes from reduced energy-related CO2 emissonswithin those countries. (T hese arethe gray-blue areas
in the pie chartsin Figure 4.)

%



Figure5—Composition of forest carbon credits. Thischart depictsforest carbon credits only, for the All Forestry core scenario.
Avoided tropica deforestation isrepresented by the dark green band at the bottom of the chart.

Reducd deforegation in comparison toahe faredry adivities

AsFigures3 and 4 illugtrate, reduced deforestation in tropica nations accounts for the mgority of credits
from forest activitiesthat are used for compliancein the US and G 1 countries, even when other sources of
forest creditsare allowed. Figure5 showsthe breakdown of all forest abatement by source for the All
Forestry core case. W hen developing countries are taken into account, asin Figure 5, avoided
deforestation continuesto account for asubstantia share of abatement, athough it playsaproportionaly
smaller role than afforestation in cumulative terms.

Raougnestoaltenativeassumptionsabaut availability of faores tons

Given the condderable uncertainty surrounding the availability and cost of emissons reductions from
foredtry, it isworth exploring how our results might change under dternative assumptions of the supply of
forest carbon credits. Accordingly, we performed a simple sengtivity anayds (Scenarios 3a,b and 5a,b),
firgt doubling and then halving the number of RED D and forest carbon credits available at any given
price. (Recdl the presentation of theresultsin Table 1.)

The griking conclusion from the sensitivity analysisis how little the quditative conclusons are affected.
In the RED D-only policy case, theinitid allowance price ranges from $18/tonne (when the supply of
REDD creditsisdoubled) to $22/tonne (when it is haved) — relative to $21/scenario in our core scenario.
Again, banking playsacrucid role. Even when the supply of REDD creditsis doubled, the impact on
near-term pricesis gill moderated by the opportunity to save the resulting tons for compliance in future
years. A smilar condusion holdsfor the All Forestry scenarios, where the projected pricein 2012 ranges
from $12/tonne (if forest carbon credits are plentiful) to $20/tonne (if they are scarce).

%



4

Concluson

The precise projectionsto come out of thisanadyss, of course, depend heavily on the underlying
assumptionsthat must be made. T heresultsare driven by assumptions about the timing and stringency
of internationa policy, the availability and cost forest carbon credits, and the extent to which they are
allowed into the market. Nonetheless, severd conclusons emerge from thisanaysisthat arelikely to be
robug to arange of aternative assumptions and scenarios.

1

Forest carbon credits from developing countries, including RED D credits, have consderable
potentia to help limit the costs of compliance with cap-and-trade programsin the EU and United
States. In our model, dlowing theuse of REDD credits for compliance lowers the projected price
of GH G alowances by roughly 13%. A more expansve policy allowing credits from al forestry
activitiesin developing countries would reduce prices by as much as onethird.

Even if no regulatory limit were placed on the use of forest carbon creditsfor compliance with
cap-and-trade programs, and even if forest carbon credits throughout the developing world
became available within the next five years, our model projectsthat the market priceof GHG
alowances would be $16/tonnein the year 2012, rising to $24/tonne by 2020 and $40/tonne by
2030. Theselevelsare high enough to ensurethat critical low-carbon technologies, such as
renewable energy sources and carbon capture and sequestration, remain economically viable.

If REDD creditsare dlowed for compliance, but not credits from other forestry activities, the
projected price of dlowancesin the US and EU marketsis $21/tonnein the year 2012, risng to
$30/tonnein 2020 and $49/tonne by 2030.

These key quditative condusons are robugt to aternative assumptions about the availability and
cogt of forest carbon credits. For example, even if we increase the supply of REDD creditsby a
factor of two above our base case — assuming that turn out to be twice as plentiful asthe best
available estimates— we till project an alowance price of $18/tonnein 2012, risng to $27/tonne
by 2020 and $43/tonne by 2030.

The crucid factor that sustains prices at amoderate leve isthe ability to bank alowancesfor the
future. Forest carbon credits represent a promising reservoir of low-cost emissons reductionsthat
are availablein the short term. T heir true economic vaueliesin their potentid to be banked for
the future — lowering costs over the course of decades, rather than being used all at once.

Importantly, we have focused solely on the potentia for forest carbon creditsin the abstract. By giving a
sense of the magnitude of the opportunity available, this analyss provides the necessary sarting point for
amore detailed exploration of the policy mechanismsto help entitiesredlize that potential.
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