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Abstract:

The United States (U.S.) has not ratified the Ky@totocol, restricting the ability of forests from
participating internationally as greenhouse gas@geimission offset projects. As a result, a
proliferation of different Registry and programesillis occurring in the U.S., providing an opportyni
for the U.S. forestry community to mitigate GHG ssions. This paper addresses the Kyoto Protocol
principles of additionality, permanence, and leakand challenges the way that these principles are
being used to qualify forest offset projects asialie change mitigation measures. Policy initiatees
proposed for challenging policy makers and thedimyecommunity to rethink sustainably managed
forest offset project rules as the U.S. considdi&@mission reduction legislation.

I ntroduction

As the U.S. considers GHG emission reduction lagah, the forestry community needs to promote all
forestry practices that can provide climate chang&ation benefits. Two key policy objectives that
the forestry community and policy makers shouldstaer include: (1) keeping forests in forests, and
(2) sequestering more carbon through sustainabdstfonanagement. Current definitions for the key
Kyoto Protocol (UNFCCC, 2007 ‘a)rinciples of additionality, permanence, and |egkevere

developed to address emission reduction for desttters of carbon dioxide (GPand are not wholly
appropriate to the role of forests as carbon dfffmtmitigating climate change. Policy initiatiZesat
support these objectives have been suggestedhihizitischallenge policy makers and the U.S. forestry
community to rethink sustainably managed foresaifproject rules.

! The United Nations Framework Convention on Clin@kange (UNFCCC) required periodic meetings of the
Convention’s Parties (COP). The Kyoto Protocdréaty within the UNFCCC) was adopted at the COP 3
meeting in Kyoto, Japan, on 11 December 1997. Uiited States signed the Kyoto Protocol on Decertfier
1998 but has not ratified (agreed to be boundt$diiticles.

% The policy initiatives provided in this paper #ine collective contribution of the co-authors. halugh the co-
authors are in full support of supporting the rolenanaged forests as climate change mitigatiorsores, we
may not agree fully on the specifics of these poiiitiatives.
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Anthropogenic changes in the earth’s climate haantihe focus of climate change policy since the
signing of the United National Framework ConventionClimate Change (UNFCCC) at the 1992
Earth Summit. To date, this Convention has begfechby 191 countries, including the United State
(UNFCCC, 2007 b)

The objective of the UNFCCC was to stabilize gresrge gas emissions, "...at a level that would
prevent dangerous anthropogenic interference Wéltclimate system”. A global carbon market has
emerged as a result of the Kyoto Protocol (of th=8CC) which set GHG emission limitations for
ratifying nations and established mechanisms fdueeng overall GHG by at least 5 percent below
1990 levels by the end of 2012. Article 3 of thgoko Protocol introduced concepts of GHG emissions
by sources and removals by sinks, but regardinggdsresulting from land use change and foregtry, i
limited the role of forestry to afforestation, redstation, and deforestation activities conductedes
1990. In November 2001, UNFCCC meetings known advtarrakesh Accord provided definitions for
these forestry activities and introduced forest agament (UNFCCC, 2002). The Kyoto Protocol went
into effect in February 2005 after being ratifigddil industrialized countries except Australia dhd
United States. The fact that the U.S. has nottadiojpe Kyoto Protocol opens the door for a more
comprehensive view of forests and their role irboarsequestration in U.S. Registfiaad programs.

Forests play a significant role in offsetting £€nissions, the primary anthropogenic greenhouse ga
(GHG). Trees remove G@rom the atmosphere and convert (sequester) ca®arood. Forests in
the U.S. alone sequester about 200 million medris bf carbon each year (Heath and Smith, 2004),
offsetting about 10% of annual U.S. emissions flarming fossil fuels (Birdsey et al. 2006).
Meanwhile, deforestation worldwide contributes 18&ll CO, emissions (Stern, 2006).

Globally, forests have been restricted to only raf§tation projects, and represent only 1 percetiteof
2006 traded volumes (Capoor and Ambrosi, 2007)}ddte, only ten afforestation projects have been
approved, and one certifiethrough the UNFCCC'’s Clean Development MechaniSiBNl) Executive
Board.

It is important that U.S. Registry and program suleflect key UNFCCC principles of additionality,
permanence, and leakage in ways that promote additand long term carbon sequestration benefits.
Unfortunately, the current definitions for thesq lpginciples were developed several years before
forest offsets were recognized within the UNFCC@ddress emission reduction targets for direct
emitters of CQ. The result is that these definitions are notrapiate to conceptualize or
communicate the role of sustainably managed foesstgoducers of carbon offsets for climate change
mitigation.

There is a need to develop a national policy anestqroject standards that promote the role @fsfior
offsets in the U.S., which 1) help keep forest®nests, and 2) sequester more carbon through
sustainable forest managenfent

® The UNFCCC was ratified by the United States otOtfober 1992.

* Registries are bodies that develop rules for éoniseductions, including the issuing, qualificatjo
quantification, verification, and registration ahission allowances, and emission reduction credith as
forestry offset project credits.

® The CDM is the means by which developing countri@s be involved with offset projects funded by eleped
countries. The UNFCCC has defined forestry prgjéatoe a temporary offset project type that candrtfied
under rules set by the CDM Executive Board.

® Three important topics that are not addressekisnpiaper include, 1) the lower embedded energyGoa
emissions from manufacturing wood products as coetp steel, plastics and aluminum, 2) the COZsiwn
avoidance that can be achieved by changing firenegy and 3) the substitution of bio-fuels for fb&sels.
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The Need for U.S. Forest Offset Policy

There is need for developing mandatory nationaldsteds that promote the registration and trading of
forest carbon offset projects (Sampson, 2004, Rishat al. 2006, Ruddell, et al. 2006, Helms, 2007
In the absence of such national standards, thibiditigof forest offset projects will continue toe

limited and inconsisteht This is perhaps best illustrated in the diffgradigibility rules (Ruddell, et al.
2006) for forest offset projects within the fouimpary existing U.S. Registries and programs inlise
California Climate Action Registry (CCAR), Nationdbluntary Greenhouse Gas Reporting Program
(1605(b)), Chicago Climate Exchange (CCX), andRlgional Greenhouse Gas Initiative (RGGI)
program. These multiple eligibility and prograntesicreate cost and institutional barriers that may
limit participation in carbon markets and reduceestment in sustainable forestry as a climate ahang
mitigation measure.

The California Climate Action Registry allows mameddorest projects, although they may be restricted
by California legislation (CCAR, 2005). The 1605(b)es allow entity-wide reporting for forest
management using growth models and lookup tabled{®y, 2006). Managed forest offset projects
do not qualify under the current RGGI Model Rul&(®, 2007) or CCX rules (CCX, 2006)The

limited role of sustainably managed forests apptab® rooted in concerns over how they would meet
key project principles that have been handed dawhd international forestry community from the
UNFCCC. Recall that the key international prinegphre additionality, permanence, and leakage of
CO, sequestration. Accurately evaluating the projesttine is also essential for the verification of
additionality. A discussion of these key princglender current U.S. forest carbon emission reducti
projects is provided by Cathcart and Delaney, 2006.

Today, as U.S. lawmakers move at a rapid pacedceas national GHG policy, the forestry
community faces a significant opportunity for shmpivhat kinds of forest projects are addressed. Al
forestry practices that provide climate changegatibn benefits should be promoted. To be sucgkssf
in having a diversity of forest projects included3HG policy, the forestry community needs to
develop acceptable program structures, conceplseaminology for measurement, monitoring,
verification, and registration of forest offset jaas.

Two key policy objectives for the forestry commuyraind policy makers should include: (1) keeping
forests in forests, and (2) sequestering more cattimough sustainable forest management. Achieving
these objectives can result in powerful new ina@stifor landowners to maintain forests and manage
them sustainably. These key policy objectiveslmaccomplished by:

« Prompting a re-thinking of the existing definitidios additionality, permanence, leakage, and
baseline setting as they relate to the role fogsatgin climate change mitigation,

« Ensuring that the role of harvested wood prodigcte¢ognized for the long term storage of
carbon,

« Demonstrating to non-foresters (such as invespmig;y makers, and buyers) that carbon
storage within forests can be reliably measureditoed, and verified,

e Ensuring project rules provide incentives that helintain existing forest carbon sinks as well
as promoting additional carbon storage throughstareanagement,

" This paper does not address the U.S. voluntatgiffearbon market. Despite the fact that thiskea
dominates carbon trading in the U.S., no standeud®ntly exist. We believe that policy initiataséhat will
define standards in the mandatory markets will exadty influence standards in the retail market.

® The Maine Forest Service has been asked to wdrkthe RGGI Working Group to investigate how marmhge
forests might be included in the Model Rule. Thec@go Climate Exchange Forestry Committee is ciiye
considering a managed forest offset rule.
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« Providing incentives for the maintenance of futaing existing forest resource values in ways
that discourage conversion of forests to other lasas.

Policy Objective#1: Keeping Forestsin Forests

Resource values drive investments. A basic priaaypforest resource economics is that forest
ecosystems will remain forested so long as theegafwood products, clean water, clean air, and
biodiversity) gained are greater than the oppotyurists of converting the forest to an alternakivel
use. As an example of the pressures facing foredtsy, a recent report found that in the Chesapeak
Bay watershed alone some 750,000 acres have beeloped since the 1980s, a net loss of forestland
of 100 acres each day to other land uses (The Ga@ism Fund, 2006).

In many states, forest cover has experienced seoevery for decades — with concomitant increases i
sequestration services. For example, PennsylVesianaintained a steady increase in forested acres
for many years. However, while much of the U.Se$bibase has stabilized, the total acreage in
forestland has been stable in places becausev@si@n of agricultural lands to forests has badainc
conversion of forests to development uses.

It is our view that national policy should promatgstainable forest management practices, so that al
present and future forest values can be recogmrimddnaintained and conversion to other land uses
discouraged.

Policy Objective #2: Sequester More Carbon Through Sustainable Forest M anagement

The dynamics of forest growth under different silltural practices tells us that sustainably madage
forest projects can sequester more carbon overttismeunmanaged forests. An example can illustrate
this point. Afforestation offset project types afigjible under all of the four primary U.S. Registr

and programs within the U.S. This is consisterhhe Kyoto Protocol since an afforestation prbjec
can demonstrate the additionality principle. Tikathrough the human-induced activity of plantiang
forest where historically a forest did not exibe tarbon sequestered is additional to what woane h
been there without the afforestation project. Hasvestand growth dynamics tell us that this new
forest (like any unmanaged forest) will eventuallyp sequestering additional net carbon as it e=sach
biological maturity, where sequestered carbon egemitted carbon through decay.

However, sustainable management practices kedprist growing at a higher rate over time,
providing net sequestration benefits that are aaiit to that of an unmanaged forest. If this same
afforestation offset project is sustainably managgst the point of biological maturity, then hatues
(a human-induced activity) can be an effective fooimproving forest health while sequestering enor
carbon than an unmanaged forest. Therefore, mmstef meeting the additionality principle, forest
management actions that create additional carbdrclanate change mitigation benefits within
existing managed forests should be recognized.

Managed forests provide climate change mitigatiemelfits over time through the delay of wood-decay
CO, emissions from harvested wood products, as cordpaith the decomposition or burning of wood
in unmanaged forests. Harvested wood productsthag long life cycles after production can store
carbon for decades into the future. The DOE Sedt&fib(b) Technical Guidelines (Department of
Energy, 2007) provides for methods that quantié/ 260 year life of carbon in harvested wood
products. The use of these or other science-lrateslin U.S. Registries and programs will ensheg t
the real storage effect is recognized for forefstatfprojects. For managed forests, the recognitiat
harvested wood products increase sequestered cpolotsis critical in demonstrating the full rarafe
additional carbon that is stored during the lifeleyof long lived forest products.
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Key UNFCCC Principles: Additionality, Permanence, and L eakage

Additionality, Baseline Setting, Business-as-Usaall Base Year

All U.S. Registries and programs consider addifibngermanence, and leakage in their rules. Since
the environment must benefit from any forestry etffsroject where emission reduction credits are
issued, the amount of carbon sequestered mustditoad! to what would have occurred without the
project. Such comparisons may require modelingpaadictions of sequestration under alternate
scenarios, injecting uncertainty into the assesswofesdditionality.

The carbon stock “baseline” establishes a stagoigt from which sequestered carbon is measured.
Future measurements to verify additional sequéstraissume an accurate baseline against which
changing carbon stocks may be assessed. Emissioctian credits can only be issued once net change
in carbon sequestration is verified. Typically,land that will be retained as forest, baseline @arb

values are determined through standard forestmdiic methods that include direct and statistjcall
designed and modeled measurement techniques. Basatiasurement standards must be addressed as
the forest community rethinks the existing vocabufar additionality, permanence, and leakage in
ways that provide incentives to landowners to marfagests as carbon offset projects.

Published materials that provide guidance for hoWwendle the key principles do not explicitly or
comprehensively address managed forests, and qwesairibe specific standards for the assessment of
baselines in managed forests. For example, theQ@ONI=s generic tool for the demonstration and
assessment of additionality (UNFCCC, 2007 c) idiaegble to clean technology offset projects, i.e.
alternative energy, manure digester, and land#thrane collection, but does not address sequestrati
through managed forest offsets. On the other hlwedWorld Resources Institute’s (Greenhalgh, et al.
2006) GHG Protocol for Project Accounting providesne guidance for forest offset project
accounting. These guidelines focus on two typdsreflst sequestration projects, (reforestation and
forest management) and illustrate some of the caalsoounting issues that need to be addressed.
However, these are meant to be broad guidelinesleave it up to individual Registry and program
rules to determine exactly how forest offsets dyali

A common term used in definitions for voluntary URggistries and programs is “business-as-usual”
(BAU). This term has been used to establish tlselbze from which anthropogenic change is
measured as additional. BAU is a term that waatecefor clean technology offset projects where
additional climate change mitigation can be evadatith and without the project. However, nowhere
in the UNFCCC Atrticles is the term BAU defined Iretcontext of setting forest offset baselines.

Under one approach used by some Registry and pnogias, a forest project baseline would not only
measure the existing carbon stock, but model hatvstock would increase or decrease over the
project time period. Credit is not given for thHetence between the starting carbon stock ane tiae
carbon stock, but for the difference between thdetexd end point without the project, and the actual
end point with the project. While modeling maydteightforward for unmanaged afforestation
projects, modeling carbon stocks for forests alyaatler management is more difficult because
projected sequestration and emissions are infliebgdauman decisions. This necessitates
determining a BAU scenario, which can be subjecivg complex to define.

One problematic issue impacting the establishmeB2&J in managed forests is that there is no
credible method to separate the management actiads on a forest from the impacts of
environmental conditions over time. Other imporfactors such as changing forest management
objectives, markets for alternative land uses, ¢éingrices, ecosystem service prices (e.g. the pfice
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sequestered carbon), and changes in technologgremdedge all contribute to a high level of inhdren
uncertainty when defining a baseline under the B&Enario. Given the current trend of converting
sustainably managed forest land and high valuest@®osystems to other uses such as housing, it is
clear that BAU is not a useful concept for forestiymust be redefined. Unlike the baseline emissio
of a direct emitter of CQ(a coal power plant, for example), which are melgi measured and
operationally controlled, forest offset BAU basebncannot be defined without uncertainty. Under
present rules if the BAU baseline cannot be précidefined, the project cannot be quantified, vedf
or registered.

However, the use of BAU in forested ecosystemslavant for setting forest offset baselines under
limited and clearly defined conditions. For foreffsets, two typical situations include the praseaf
forest practices legislation and deed restrictmm$éand use, such as permanent conservation eaemen
These conditions mandate how forests are managddharefore are suitable to set the BAU baseline.
In these situations, forest practices legislatioth permanent easements may increase the opportunity
cost of investing in or maintaining ownership ofdsts for climate change mitigation. This issue is
problematic for sustainably managed forests becawsstors, policy makers, and buyers of carbon
offsets do not have a full understanding of howarspmity costs apply to a forest offset project.
Sustainably managed forest offset projects absarlopportunity costs associated with keeping their
forests intact; foregoing potential profits fromve®pment or conversion to other land uses. Irctdse

of permanent conservation easements, the oppgricwst of forgoing land development (forever) may
be enormous, a reality which is not presently oédlé in compensation mechanisms. Many landowners
may unnecessarily avoid participation in offsetgueans because of these high costs. In addition to
opportunity costs, inventory, fertilization, plamg, management, and forest certification costs are
absorbed by sustainably managed forest offsetgigsojgOne way to promote forests staying in forests
is to develop new strategies and funding sourcasallow sustainable forest management to compete
with development opportunities, by addressing the tosts of sustainable forest management.

An alternative approach (to BAU) relies directlyompcarbon stock change measurements in the forest.
This has been called the “base year” approachndukis approach, an inventory is taken at the
beginning of the project period, and a second itorgris conducted some years later, using the same
inventory design. The net change in carbon st@akall allowable carbon pools within the forest

offset project) represents the carbon sequestratitre forest for that period of time. In a susadly
managed forest, this net change in carbon stodkgelude all the forest management actions such a
harvesting, tree planting, fertilizing, etc. Itibdlso reflect the impacts on carbon stocks fratural
events like weather, wildfire, and insect and diseaCarbon accounting systems will account fod (an
verify) the total net change (positive or negativegarbon stocks associated with impacts of these
natural events, as well as anthropogenic managescéons.

Regardless of the approach used, Registry andarogrles must account for the harvested wood
products that result from management. Accountimgémoval of long lived forest products balances
the annual fluctuations in carbon stocks resultiogn management actions (such as harvesting) and, i
the ideal case of a fully regulated forest, wipmesent the only net change in carbon stocks tieat t
forest will produce in the future.

For forest based projects to become fairly incluidechrbon trading programs, policy initiativesttha
requireadditionality need to address the following issues:

1. Regulatory Requirements— Do projects have to demonstrate that their tffage additional
beyond those offsets achieved through forest pegtiegulations?
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2. Timing/ Discounting — Should projected future carbon offset benefitgiseounted to the
present and applied in reporting periods occurpingr to their accrual, or should actual net
change in carbon stocks be measured and verifiedebsold/traded?

3. Financial Barriers— Policies should not create unnecessary costprteeent investments in
the project from making an acceptable financialnret

4. Harvested Wood Products — Policies need to recognize that harvested woodutts have
long life cycles that store carbon for long periddsreasing sequestered stocks.

5. Opportunity Costs— The high opportunity costs for forest offsetjpots are real investments
required for forest ownership and sustainable mamagt, and owners require returns on their
full investments to justify offset projects. Thenthte change benefits from managed forests
and deforestation prevention are not free, and viblemefits are undervalued by offset projects,
investors have an incentive to deforest their mgjsli

Permanence and Leakage

The two remaining Kyoto Protocol key principlesttf@est offset projects need to address are
permanence and leakage. Both of these principéesanplex. Therefore, it is important and
appropriate to rethink these terms within the cxinté forested ecosystems.

Ensuring that a forest offset projecpe manent can be difficult, if not impossible, since the amb

of carbon sequestered might be emitted throughraaguents such as wildfires and hurricanes, or
through management activities, such as harvest®agher than suggesting that any natural system is
a permanent unchanging state, it would be morentealy correct and feasible to establish a goal of
maintaining a forest system in a long-term statmafagement stabilityThe goal is to provide
reasonable assurance that the forest carbon sttaksed will remain in the forest, in a stable
condition, for the length of the reporting or traglicommitment. Since this can not be guaranteed ov
long time periods, it is necessary to disclosevdrious sources of risk involved and take actiarclis

as provide insurance) to mitigate them. Accountirigs and policies can then be established to
address risk issues, i.e. replacement risk, amdket trading occurs, the price accorded the fores
offset credits will be a reflection of the buyecalculation of the risk-assessed value or insueddevof
the credits.

Policy initiatives that promotsmanagement stability and the long-term retention of carbon stocks
should consider:

1. Land UseRestrictions— Voluntary restrictions, i.e., conservation easei@laced on the
future uses of the project lands to help prevesit ttonversion to non-forest uses and to
maintain carbon stocks.

2. Mitigating Replacement Risk — Mitigating for the risk of forest carbon lossahgh insurance
or contracts.

3. Maintaining Carbon Reserves— Requiring carbon credits to be retained and olot gntil
they are no longer needed to help guarantee tbgrityt of the reported amounts.

4. Stability Through Ownership Changes— Contractual conditions stating how forest carbon
stocks will be maintained through an ownershipgfan

5. Payback Provisions— Provisions requiring the replacement of carbeulits when these
credits are lost for any reason.

6. Long-term Commitment — The project owner demonstrating a long-term coment to
maintaining carbon stocks in forests as a climhtage mitigation measure.

7. Commitment to Sustainable Forestry Practices — Forests being managed sustainably across
the ownership or management unit, consistent withfened standard.
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Leakageis a term that addresses the impact that thegirojght have, i.e. an increase or decrease in
sequestered carbon, outside the boundaries ofdlech and can be very difficult, if not impossbto
practically measure for forest offset projects.yAuman-induced forestry actions have effects. By
considering the consumption of forest productsaedasonably stable, then any decision to selsfore
products would expect to have a low impact on ntgukiees that would be difficult to accurately
isolate and quantify.

The leakage issue most commonly cited is associgittdand use change, not with forests. Where
forest protection prevents the conversion of oeegbf forest (perhaps due to an easement) frong bei
developed, it is unlikely that development will sean the region. Instead, the developer findsrearo
piece of land, perhaps another forest. Thus, tkeamental value of the “protection” of the first
forest was essentially lost at the regional scale.

Putting these ideas in context, a policy objectiat supports sustainable forest management peactic
is critical to minimizing any undue impact in pemaace or leakage. Assuming that well-functioning
forest product markets are available, if sustamétrlest management is practiced across the entire
forest ownership, future carbon stocks should &klst the accounting will be reasonably accuratd, a
leakage will be a non-issue.

Summary

As the U.S. considers GHG emission reduction lagah, the forestry community has a significant
opportunity to influence the policy arena in deyefent of carbon offset project rules. Current
definitions for the key principles of additionalifgermanence, and leakage were developed to address
emission reduction for direct emitters and arewtwdlly appropriate to the role forests play as oarb
offsets for mitigating climate change.

Two key policy objectives for the forestry commuyréind policy makers include: (1) keeping forests in
forests, and (2) sequestering more carbon througfaisable forest management. Policy initiatives
have been suggested that should challenge polikgmmand the U.S. forestry community to rethink
forest offset project rules as the U.S consider&@&rhission reduction legislation.

It is true that forest management actions are otlyr@ot driven by current offset prices (Clean-Air
Cool Planet, 2008) However, carbon values can and should becomepariant ancillary benefit that
can encourage investments in forest managemendrdér for that to occur, the rules with which
carbon stocks are measured, monitored, verified registered must be clearly defined to keep costs
reasonable.

The ultimate goal for producing forest offset ctedor reporting to a U.S. Registry or progranois t
provide a high-quality forest commaodity that is hagfined,accounted for using uniform standards
that manage uncertainty, that is insurable, aulditatalued or discounted according to the duration
the investment, and paid back or replaced if lostever delivered. This must be done in a marimar t
has low enough transaction and verification castset economically feasible for the project owner.

° The price of carbon per metric ton in voluntargefst offset project markets has been reportedemahge of
$4.00 - $13.00. Besides price, other factors tffatthe economic feasibility of a forest offsebject include
growth rates, harvest rates, project size (ardar@st), costs of inventory for setting the basgliverification
costs, and costs for demonstrating sustainablstfonanagement practices to a defined forest maragem
standard.
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