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Lessons from Developed Country Land Use Change and Forestry Greenhouse Gas Accounting and
Reporting Practices
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World Resources Institute Working Papers deforestation and forest degradation (REDD).

contain préiminary research, analysis, In order to ensure that a REDD mechanism is both effective and
findings, and recommendations. They are  crediblein protecting and restoring forests and reducing carbon
circulated to stimulate timely discussion and dioxide emissionsa range of accounting and methodological
critical feedback and to influence ongoing challenges will have to be solved. In assessing the scale of those
debate on emerging issues. Most working  challenges many commentators have looked to pilot projects.
papers are eventually published in another However, while instructive, these projects do not get at the

form and theircontent maybe revised. larger issuefvolved in national accounting. It is interesting
therefore to look for lessamfrom the experience of Annex |
Acknowledgements (developed) countries in accounting for forestated
A special thanks to Peter Popaténdrea emissions and sequestration as part of their national emission
JohnsonFred StolleLars Laestadiuelly reduction commitments. Tik working paper thus analyzes
Levin and Polly Ghédor their help with this  developed country experience to date in relation to
paper.The views in this paper are the implementation of the LULUCF (land use, land use change and
I dzii K2 N&R Q forestry) provisions of the Kyoto Protocol.
December 6, 2009 Key Findings
The paper draws conclusions and recommendatemasind
Suggested Gittion: Daviet, F, et al. 2009. Forests in the including the GHG emissions and removals from developing

Balance Sheet: Lessons from Developed Country Land Use country forests and ther relevant land uses into an
Change and Forestry Greenhouse Gas Autiog and international climate architectureWe hope this information
Reporting PracticesWRI Working Paper. Washington DC s ..
will inform the negotiations both at and beyond the
Copenhagen Conference of tRarties to the UNFCCC in
E ti S December 2009 essons learned from AnnekULUCF
xecutive summary accounting point to the need to design an international REDD

tKS g2NI ROa iFuaeNiBadiosss > Meghanisp thgt dikers significantly from the current LULUCF
have a critical role for international efforts ~ model.

to counter climate change. Recognizing this, _ N
Parties to the United Nations Framework  L€sson 1Current LULUCF rules have resulted endignificant

Convention on Climate Change (UNFCCC) Underreporting of forestrelated greenhouse gas emissions.

included in the 2007 Bali road map a This is because Annégountries are only required to report on
mandate to develop a mechanismath greenhouse gas emissions from deforestation and greenhouse
would create incentives for developing gas removals due to afforestation and reforestation.

countries to reduce emissions from Negotations for the pos2012 arrangements are debating

whether to make inclusion of emissions and removals from
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Forests in the Balance Sheet

forest management activities mandatory for
Annex | countries. Initial research suggests
that if only deforestation is considered for
developing coatries, the same under
reporting that developed countries have
experienced will result.

Recommendation 1To account more
accurately for forestelated emissions and
removals, reporting requirements of a
forest mechanism for both developed and
developingcountries should be broader
than the current mandatory requirements
under LULUCF.

Lesson 2Current accounting systems under
LULUCEF rules do not yet provide the
accuracy and precision needed for credibly
including land use emissions in emission
trading. Annexl countries are actively
seeking to improve quantification and
accounting for emissions and removals in
relation to forest management activities
under LULUCF, but this has proven
challenging. These difficulties will also exist
in a forest mechanisrthat includes

activities such as degradation, sustainable
management of forests and enhancement
of carbon stocks. Such imprecise
accounting may prove problematic for
effective functioning of a carbon market
mechanism.

Recommendation 2A system that ries
wholly on carbon markets to finance REDD
would greatly sacrifice accuracy and/or
inclusiveness among countries. Parties
should implement a range of means for
financing REDD. This should include a fund
to finance activities that cannot be precisely
acounted for. In some cases changing the
definition of deforestation in order to
capture significant land conversion activities
may address some of the accuracy issues.

Lesson 3:Significant improvements in

transparency and consistency are needed in
the way countries report on land use

WORLD RESOURCES INSTITUTE - December 2009

change and emissions from forest activity. In addition,

reporting is scant on the biodiversity and human welfare
impacts of policies designed to reduce emissions. Both of these
factors reduce the credibility of, and suppoot f country

actions.

Recommendation 3Parties should undertake full and

consistent reporting of all relevant data for quantifying

emission reductions or greenhouse gas removals. This includes
data on the basis for setting a reference level and on-non

cabon factors, such as biodiversity and impacts on forest
stakeholders, specifically related to tenure. This reporting
should include actions as well as emissions data and
assumptions.

Lesson 4lnventories of greenhouse gas emissions have been

critical n helping countries understand where their most

significant land use emissions come from. They also help
ARSY(GATFe aftSIH{F3S¢ 06SisSSy I yR

Recommendation 4Any country that engages in voluntary
REDD Plus activities as part of its committeemder an
international climate agreement should undertake a full land
use emissions inventory. In accordance with the Convention,
support should be provided to developing countries to produce
these inventories.

Section A. Introduction

Context

Reducig greenhouse gas (GHG) emissions and increasing GHG
removals associated with forest use activities, combined with
reducing land conversion from forests to other uses, could
represent a significant piece of the climate mitigation puzzle if
undertaken credily. Current emissions from land use change
and some forest activities that reduce tree cover are estimated
to account for 1217 percent of total global emissions (IPCC
2007; van der Werf et al. 2009). Many of these emissions occur
in developing countriesand their reduction has been proposed
as a coseffective approach that could be supported by
developed countries.

While many expect forward movement on these discussions in
Copenhagen, two fundamental questions remain:

a) Where will the financing come fro? A market oa fund
are regarded as the two basic options.
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b) What activities will be included in the
final mechanism? Deforestation, forest
degradation, sustainable management
of forests, conservation of forests,
enhancement of carbon stocks,
afforestation and reforestation are all
activities that have been mentioned in
the plethora of documents that the
Parties have issued since Bali.

While seemingly not related, these

from deforestation and forest degradation in developing

countries; and the role of conservation, sustainable

management of forests and enhancement of forest carbon

stocksY RS@St 2Ly 3 ODozysaeNeckdrEt 0! bC
1/CP 13, p 3p { dzOK | YSOKIyAaY KIFa 085
t £ dza d¢

However, as negotiators work out how to make a forest
mechanism for developing countries operational, many of the
same issues of emissions estimation and accogntiles that
pertain to Annex tountries will become relevant to developing

guestions are closely linked. The decision to country activities. As a result, a key part of the discussion will

use a market mechanismsuch as a cadn
marketr requires that emission reductions
under the mechanism can be quantified
precisely enough to ensure the credibildfy
the mechanism, since AnneRarties will be
allowed to increase their emissions above
their emissions cap by the amount of
offsets purchased through the market. A
fund approach, on the other hand, could
include activities where the quantification
of the exact emission reduction is less
precise, but which would create a
mechanism that more accurately captures
what goes into the atmmsphere.

To date, negotiations among parties to the
UN Framework Convention on Climate
Change (UNFCCC) around land use and
forest issues have proceeded on two
separate courses. On the one hand, rules
are being negaated for how developed
(Annex ) countiies should account for their
GHG emissions resulting from land use,

land-use change and forestry (LULUCF). On
the other, negotiators are discussing how to

develop a forest mechanishthat would
provide policy approaches and positive

Ay OSydA @S sedumingBimissions y 3

l¢kaa R20dzySyid dzasa
YSOKI y A &Yéltdrmithat dogs Botiriiake:
any assumptions about the scope of activities
included in the final agreement on a positive
incentive mechanism for developing countries to

be to consider which elements of the existing LULUCF rules and
guantification guidance might be relevant for the new
mechanism.

Depending on the finascope of the forest mechanism that
emerges from the climate negotiations, different LULUCF rules
and experiences may be more or less relevant. Options under
discussion for the forest mechanism range from a narrow
Gw95¢ a02LIS GKIF G gsiénddfoR | RRNB A a
RSF2NBadlrdAz2y FOUAGAGASAT (2
incorporating forest degradation, the role of conservation,
sustainable management of forests and enhancement of forest
carbon stocks. In addition, following negotiations in Barcelona

in November 2009, the latter approach might also include
afforestation and reforestation initiativesy developing

countries (UNFCCD09).

About This Report

This working paper seeks to inform the Copenhagen
negotiations by trying to capture the main &ms from the
LULUCF accounting and reporting rules that are likely to be
relevant for a decision on REDD Plus. Our analysis focuses on
the following issues:

1. Estimation uncertainty and inaccuracies resulting from:
a. Definitions of activities and types @fid use.

~b. Data requirements.
U2 ¢ Reference levels.
2. Clear and credible reporting of changes in behavior and

G KS 0 SMir rdadie¥Iribicts.

Looking forward, the paper considers options that could
provide a more complete interim solution than addressing

reduce GHG emissions and increase GHG removal€Missions fronmdeforestation only, should such an approach be

due to forest conversion and forest use iaites ¢
a mechanism often called REDD Plus.
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adopted, the paper concludes that limited to emissions from deforestation only (RED), may be
alternatives to existing LULUCF accounting important for the following reasons: It would enable credible
and reporting practices should be measurement of emission reductions, allogporting and
considered so that REDD Plus can bwoege  verification (MRV) of emission reduction actions with high
credible and manageable mechanism. levels of certainty, and focus financing where significant

emissions are occurring.

To address the range of possible outcomes,
the remainder of this paper is divided into A decision to focus the scope on emissions from deforestation

three broad sections. The first section only would mimic the decision BAnnexl countries during the
focuses on lessons from LULUCE if a narrowKyoto Protocol negotiations to limit mandatory accounting of
focus on reducing emissions from emissions from LULUCF to deforestation only (see Decision

deforestatbn only is adopted by Partiesto ~ 9/CP.4 on Article 3.3).

the UNFCCC. The next section considers

lessons from the LULUCF discussions on However, there would be some differences in applying this
GF2NBad YIyl38ySyds approaghyo afofest Geranism fgr developing countries. One
identify potential concerns for REDD Plus if important difference might involve the inclusion in the

a broader scope is adopted. The final accounting of GHG removals due to afforestation and
section provides concliens and reforestation. While the Kyoto Protocol accounts for such
recommendations. removals as part of Article 3.3, such activitiestmigpt be

incluglegl ina RED [nechani§m bgcause positive incentives to
Each section assesses the treatmentofthe dzy RSNIi+ 1S GKS&a$s FOldAz2ya +NB |
topic under current LULUCF rules and Clean Development Mechanism (see Figure 1). However, if
practices, and then establishes potential @Y SU & NI UKSNJ 0 KFy a3INRBaaé SYA
lessons regarding the application of such ~ being consiered for REDD Plus, then Parties will need to
rules for a developing country forest decide what should happen to the afforestation and
mechanism. We conclude e section with  reforestation provisions in the Clean Development Mechanism
recommendations for the new mechanism. (see the discussion about this in Box 1).
Given that many of these issues are heavily .
intertwined, some of the sections may Activity LULUCF REDD Plus Accounting
seem artificially distinct. We have taken this  Definition (Article 3.3) (Narrow) Framework
approach in an attempt to keep the
discussions relatively clear, andceth
indulgence of the reader is requested. Gross
Concerns about LULUCF have also been  [REUCHEEIE
raised in other papers, and we point
readers to those papers that may be useful
to consider.

Deforestation

Net
Deforestation?

Afforestation/ Afforestation/ -
Reforestation Reforestation

Section B. A Narrow Forest
Mechanism: Considerations
and Concerns

Figurel: Potential Similarites between LULUCF and REDD Plus
Many UNFCCC ias and stakeholders Accounting Rules
KIgS y238R GKIG I &yl NNRsE F2NBAd
mechanism for developing countries,

WORLD RESOURCES INSTITUTE - December 2009
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Box 1. Key Definitions

Discussing the potential scope for REDD Plus is difficult as the eleonexatsvities includedn REDD Plus have
0SSy aKAFUAYID ! FGSNIJ . I fAX w955 t f dzioredtdticn and Ratedrd K
5SANIRFGA2YT GKS NRBEtS 2F O2yaSNBI A2y adzaidl Ayl d
Subsequent decisions and deliberations have seen the semi colon changegiijofiecision 1/CP 13 into a
comma,andadd® | RRAGA2Y Lt T OGAGAGASE &adzOK | & | FF2NBai
tfdaé aSyidiSyoS KI @S G(KSyaStgSa 6SSy RSTFAYSR T2NJ
Bearing in mind that definitions may change over timeés faper tries to identify issues that may occur when
currentLULUCF definitions are used, as well as the risk of LULUCF definitions being applied to REDD Plus,
similarities in the types of activities that are being proposed.

The following defiitions are taken from: a) Decision 16/ CMP 1, which adopted the definitions defined in
Marrakesh; b) the IPCC Good Practice Guidelines (2003) that served to interpret and make operational som
language in the Marrakesh.

Forest:Land of a minimum ageof 0.051.0 ha with tree crown cover (or equivalent stocking level) of more thar
30 per cent with trees with the potential to reach a minimum height®f2 at maturity. A forest may consist
either of closed forest formations, where trees of varigtosies and undergrowth cover a high proportion of the
ground, or open forest. Young natural stands and all plantations which have yet to reach a crown dens3y of
per cent or tree height of-2 m are included under forest, as are areas normally fogmpart of the forest area
which are temporarily unstocked as a result of human intervention (such as harvesting or natural causes), b
which are expected to revert to forest.

This definition of foresisSa A SY G A F € £ @ | YA YA Y dz¥hedbii tNSrnimGra hgi§hnand afed
and crown cover. This is often confusing for people who think of forests more as ecosystems and therefore
RSTAYS I F2NBad yR | LIXIFydFrdA2y RAFFSNByidfesx S¢

Deforestation: The direchumaninduced conversion of forested land to Horested land.

This emission activity definition, along with the forest definition, means that emissions from significant tree G
change and conversion from a natural forest ecosystem to a plantatianaeenot captured. The temporary
destocking rule in the forest definition means that the immediate emissions from clearing forest areas are nd
captured when countries account for the emissions from this activity, as long as the tree cover is expected td
NBOdzNYy (G2 GKS aF2NBadé GKNBaAK2f Ro

Forest ManagementA system of practices for stewardship and use of forest land aimed at fulfilling relevant
ecological (including biological diversity), economic and social functions of the forest in a sustainable manng

CKAA SYAaaAazy |OGAQGAGE RSTFAYAUAR2Y YSIya GKFEOG (€
YIEYFISYSYyGQ FNBIFA FNB &addzllll2aSR G2 6S OFf Odz | SR
the IPCC 2003 Guidelines. Hovicsly this definition is applied by countries in defining the areas to be capture(
means emissions in forest areas that are not caused by deforestatiam, unplanned harvesting or firesnay be
overlooked.

Managed ForestsAll forests subject to sontend of human interactions (notably commercial management,
harvest of industrial roungvood (logs) and fuelwood, production and use of wood commodities, and forest
managed for amenity value or environmental protection if specified by the country), Viitledlgeographical
boundaries(Definition from IPCGood Practice Guidance: Pennetral. 2003a)

¢tKAda AYUNBRdAzOGAZ2Y 2F GKS GSNX aYlylFr3aSR F2NBadaé
where emissions and removals would be consideredrdisropogenic. Emissions and removals in areas outside
GKS aYlyl 3SR ¥F2NEBadanthropdgdnic.l NE O2yaARSNBR yz2vy
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Box 1 Continued

In addition, other terms are used when discussing REDD Plus which have no fornigbaiefi@ome of
these may overlap. Although not all of these terms are used consistently, the following are some of the
ones that are relevant:

Forests Remaining ForestBhis term is used to describe areas where emissions and removals will be
calcuated to captured LISNA 2 RAO 2NJ 2y 32Ay 3 KdzYly AYUSNBSy (A
management practices from commercial timber production to stewirdsLJ Ay y 2y 02 YY SND
(Penmaret al. 2003aput do not resultin achangeinthedef/ A G A2y 2F GKS | NBI |

Gross Deforestation/ Gross Emissions from Deforestatidhese terms are often defined in different ways.
Some use them to refer simply to the immediate impacts of tree cover cliagitfeer in terms of area or
emissions. FHoothers, they refer more specifically to the total area of conversion of natural forests, whethg
to another type of forest or another land use (e.g., agriculture). For yet others, they only represent the
emissions from areas where tree cover has beenmshed below the forest definition threshold for the
foreseeable future.

Net Deforestation, Net Emissions from Deforestatiohhere are several interpretations of these terms. One
is that they represent the deforestation definition list above. The otkehat it includes afforestation and
reforestation as well adeforestation as defined for Annex | countries

Degradation There are several potential definitions discussed, including in an IPCC 2003doon
degradation for Annexdccounting. Oneoft2 S RSFTAYyA(GA2ya Aa a¢KS 208
that leads to longerm reduced biomassged A i@ 6 OF Nb2y & ®@08p) a0 ®¢ o6t Sy

The Role of Conservation of Forestdany opinions exist on the potential link between this activity and
carbon. Some believe this is linked to accounting for carbon stocks, others think it defines activities that
would be helpful to reduce emissions from deforestation and forest degradation.

Sustainable Management of ForestEhere are numerous definitionalthough few related to emissions and
removals. The following description was one offered by an Indian delegate inotkiang the activity to
GF2NBadG NBYIFAYyAy3d F2NBadGé ljdzr yGAFAOFGAZ2Y S YR
- Improvement in existing [forest] cover

- Increase in forest/tree cover

Enhancement of Carbon StocKEhis is also a term that has, to date, been poorly defined. There appear t«
be at least two potential interpretations: Afforestation/ Reforestation, or @aging forest stocks in forests
remaining forests

Lessons from LULUCF
number of experts (Schlamadinger et al. 2007a). They note that

a. Emissions are Underestimated 0KS OdzZNNByid !'bC/ /1 RSTFAYAGAZY 2
including everything from largely undisturbed complex forest
The mpact of the decision by Annex | ecosystems to intensely maged monoculture plantations, or

countries in the Kyoto Protocol negotiations clear cut areas where the intent is to allow trees tegrew at

to limit mandatory accounting of emissisn 32y S f I+ GSNJ RFiS® Ly O2y (NI adsz i
from LULUCF to emissis from quite narrow and only covers conversion from forested to-non
deforestation has been analyzed by a forested land. Together witthe reference to temporary

WORLD RESOURCES INSTITUTE - December 2009
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destocking in the definition of forests, this
terminology has an unfortunate, real world
impact. It effectively enables large areas of
tree cover to be clear cwithout counting
the resulting greenhouse gas emissions, as
long agthe intent is the eventual return of
this area to some type of forest cover.

b. The importance of GHG Inventories

The extent to which emissions to the
atmosphere are underestimated by the
current LULUCEF rules is only known today,
however, as a result gfnnex Icountries
developing national LULUCF inventories,
even though they are not required to
account for alLULUCEmissions. Although
the quality of the data in some of these
inventories still needs improvement and the
manner in which it is collectechd reported
is not always as transparent as could be
hoped for (Schlamadinger et. 2007b),
nevertheless these inventories provide all
Parties with a better sense of the key

sources of emissions and their relative size.

This information has also prizked thebasis
for discussions ohow to account for GHG
emissions from land use, land use change
and forestry in the next Kyoto Protocol
commitment period.

c. More Data is Required to Reflect Non
Carbon Impacts

Reviewing Annexnational inventory
reports, one clear concern is that the

7

through deforestationsuch as hardwoods, are not recaptured
through afforestation/reforestation practices that focus on
softwood species (see Table 1).

One would expect that the impact of these choices would be
captured in the quantification of emissions and removals under
the UNled LULUCF accounting system, since hardwood species
generally store more carbon (Brown and Schroeder 1999;
Neilson et al. 2007). However, country reporting may not
incorporate all impacts unless very specific reporting and
detailed data are availabl(see more on this problem in section

C on guantification of emissions and removals). In addition,
these impacts may be drown out by the myriad of other
emission and removal impacts in the inventory.

Tablel: Afforestation Practces in Annex Countries

Australia* Pine/Eucalyptus 44 25
New Pine/Fir 89 4.4
Zealand*

United Pine/Pine 65 16
States*

United Spruce/Pine 35.6 10.9
Kingdom*

Canada** Spruce/ Pine 63 16

* Source:FAO. 2006. Global planted forests thematic study: results and
analysis. Planted Forests and Trees Working Paper 38. Rome.
http://www.fao.org/forestry/plantedforests/10368/en/

** SourceWhite, T.M. and W.A. Kurz. 200Sforestation on private

land in Canada from 1990 to 2002 estimated from historical recdras.
Forestry Chroniclel: 491497.

Applying LULUCF Lessons to REDD Plus
Looking at LULUCEF, it is clear that accounting for deforestation
onlyqwith the current rulesis not accurate. Not including

7\ YLI Oda 2F UKS 4L dza fresFndbBafembnt if tReEcdubtinglrds@ity in overlooking
FYR NBF2NBaGlFGA2YZ  OdgXitchinNemiBsiofsn fove&t aread Meln¥ifTdrdsts (see

from emissions from deforestation, are not
reported in a manner that allows
stakeholders to understand the impacts on
biodiversity, whichg one of the principles
agreed to by the Rées to Kyoto Protocol
(UNFCCE005). Only by gathering outside
information about planting practices (from
the FAO, for example), is it possible to
ascertain that some species of timber lost

WORLD RESOURCES INSTITUTE - December 2009

Box 1). However, if Parties decide to adopt this approach
several aspects of the current LULUCF rules could be adjusted
to address shortcomings regarding underestimating emissions
and reporting norcarbon impacts. Some initial
recommerdations are provided below.

Undertaking the production of inventories however a
precedent that norAnnex I(developing) countrieshould
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follow, as it will build their capacity for
accounting for greenhouse gas emissions
and removals.

result in approximatelfp0 percent of all emissions from tree
cover change in Indonesiassome 224 million tons of carbon
dioxide (C@) per year. These emissions, calculated in Table 2
below, would not be counted if current LULUCF forest
definitions were applied with a narrow REPIs scope looking
only at emissions from deforestation.

a. Broadening theDefinition of
Deforestation to Capture Significant
Emissions

Table2. Emissions from NoiDeforestation Tree Cover

L¥ [![!/C RSTAYAGAZYy@Eangeh IndoFeaiBaidé | yR

GRST2NBaGlIGA2y ¢ | NBE_L LU ASR 2 iKS O2vii SE

of a forest mechanism where only

emissions from deforestation are

considered, significant emissions from

convering natural forests to intensely _

managed forest areas or plantations will Tlmber_ 671,125 | 195tC/ | 479,767,128 | 95,953,425
not be captured. As a result, incentives td Plantation ha

address emissions from land conversions Selective 247,625 | 100tC/| 90,779,325 | 18,155,865
will not be created. While the scale of thi$ | ogging ha

problem will differ from country to Oil Palm | 312,200 | 190tC/| 246,113,191 | 49,222,638
country, in place where conversion of ha

natural forests to areas for massive

timber extraction or plantations is the - I'proqyction [ 839,550 | 100tC/| 307,779,030 | 61,555,806
main driver of tree cover chanfethe Allocation ha

overlooked emissions will be Total 2,070,500 1,124,438,674] 224,887,734
considerable.

o ) ) *Based on assumptions of 254 t C / ha in intact forests in Indonesia
Indonesia is illustrative of this problem.

Tree cover change is often thesult of
conversion for timber plantation

2005), and 40 t C / ha in OP plantation (Henson 2009).

(Murdiyarso et al. 2002), 150 t C / ha in selectively logged areas (loss of ]
C / ha, Putz et al. 2008), 60 t C /ihaimber plantations (Van Nordwijk et al.

development, oil palm plantation

development, or selective logging (Curran
et al. 2004). So extensive is this practice
that the results can be seen using
inexpensive remote sensing technologies

like LandSat and Mitis (Hansen et al. 2008).

An analysis using data on the allocation of

concessions in Indonesia (FWI/GFW 2002),

compared with data on tree cover change

Accounting for these emissions is possib least in an
approximate manner. As can be sdarTable 2, historical data
could be used to create a referememissions level. Such data
could be captured both by lowost remote sensing methods
YR o0& aAyGSyGé
forest concessions to various uses.

Without expanding beyond RED, the following three changes

for the period 200€2005 (Hansen et al.
2008), shows that these three activities

could enablemore accurate emissions data capture:

1. wSY2@S GKS
2¢kS GSNN GiNBS 0208SN Ok y 3 Slgforgsatiopdefinitiqnoandipgiuge as deforestation
about emissions from areas where trees are being either any significant clearing of forests (e.g. X% of
cut down without consideration for the final use of forest cover and Y% area), or a shift in management
the land. Knowledge of the intended or final use regme (e.g. from a natural forest to an intensively
of forest land is currently required to make a managed forest). Such a change could ensure that all

distinction between deforestation and forest significant activities would be captured
management in LULUCF rules, or deforestation and 9 P )

degradation in REDD plus discussions.

WORLD RESOURCES INSTITUTE - December 2009
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2. Add forest type definitions and b. Making National Inventories Part of a Narrow Forest
broaden the deforestation Mechanism Approach
definition to include all
GO2y BSNRERA2Thé | O AT@\IndAanEsia @xample demonstrates the urgent need to build
FRRAGAZY 2F | aAi Yehpady and uifdérsfainding db@uy/agiditional emission sources

definition to the existing forest in order to ensure that accounting practices become

definition would allow countries to  increasingly complete and robust over time. However, the data
capture largescale conversion of collection and analysis required to develop GHG Agriculture
natural forests; both to nonforest Forest and Other Land Us&ROLU) inventories are not

uses and to intensively managed inexpensive (Schlamadinger et al. 2007a). Regardless of what
plantation uses.A minor the eventual forest mechasm will account for, no#\nnex |

modification to thed R S ¥ 2 NB & (cbuiitfie wilEneed financing assistance to build the capacity to
definition would then allow these develop robust AFOLU/LULUCF inventories.

major emission activities to be

captured. c. Reporting NorCarbon Impacts

3. Ensure that at least these At the national level it may not be possible to give funders and
conversion activities are included buyers of emission reductions full information about the
AY Yy AYyUGSNRY &R SoanfitsRiadtikitRs/tlat promote biodiversity and the rights

approach, if a full degradation and participation of local communés and indigenous peoples
approach is judged too difficult in in achieving RED. However, a system where some of this data is
the near term due to data provided could be achieved by:

limitations. The inclusion of at least

these emissions that result from i.  Identifying the types of forests using FAO or

largea OF £ S G RSANI RI (A 2 yhationally appraphiaie d&iaitbng that have been

in the short term, would likely be cleared (e.qg., intact, primary, haal, intensively
preferable to having a managed areas, etc.).

GRSIANI RIFGA2YyE RSTAY A ldentlyifig chaades in rdsdadgEmient practices and
not be implemented in the near tenure to reduce deforestation. An example might be
term. While ultimately these the granting of tenure in frontier forests to indigenous
conversion activities do not reflect people for maintenance of neforest product use, with
the full complement of actions that very limited timber removal.

Y& Ol dzaS SYA&aahazyia HetifyinFtBeNyBes of forests that have been
NEBYFAYAY3 F2NBadaé orepmbtedandFavNgdnil be maBabed. Examples

that remain in tree cover after might include singlespecies plantations with clear
significant forest activities have harvest intervals, or restoration of sensitive ecological
occurred), theycould be an areas with only no#imber forest products to be
important first step. See Section B gathered. This approach will be most relevant if net
for more discussion on degradation deforestation is included, or afforestation/reforestation
and the data required. is brought under the umbrella of the forest mechanism.

These same practices should also be applied to LULUCF
reporting.
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Forests in the Balance Sheet 10

Section C. Considerations for a e The challenge of highuality data collection and
Broader REDD Plus analysis to credibly quantify carbon emission and/or

removal changes over time.

Agreement e The challenge of setting credible reference emission
levels.

For some Parties, a forest mechanism that e The challenge of develam methods to credibly

is limited to deforestation only, even if capturenon-anthropogenic emissions.

expanded to capture conversion of natural e The challenge of reporting emission reductions and

forests to intensively managed forest areas increased removals in a way that not only provides

and plantationsdoes not fully capture the confidence that significant changes in behavior are

range of activities they could take to reduce linked to the emission reductions and increased

GHG emissions or increase carbon removals, but that also communicates the impacts that

sequestration on their land base to mitigate this has had on biodiversity and stakeholders in the

climate change. For this reason, countries country. Often, these considerations are as important

such as India suggested additional actions to domestic stakeholders as the mitigation of

& dzOK | & ndemeftDf calyok | emissions.

at201a¢ FyR daadzadlAylrofS YIylFr3aSyYySyid 27
F2NBadaa F2N Ay Of dza A Rolre?d he GQprc® foF-@WEED [ Plus Activities Add Up
mechanism. As a result of such suggestions,
the concept of REDD Plus was introduced by
UNFCCC Parties in the 2007 Bali Action Plan
(India 2007).

Sustainable
Management of
Forests

Enhancement of
Carbon Stocks
Although thereare no formal definitions of
w955 tfdza alF OGAGAGASEAZE A STAYAGA2R2Y A
provided as part of IPCC guidance or

cpntained in country §upmis§ions forA the 3 Eo

@F NRA 2dza | OUA DA GASa _adzOK I a a F?SEJNJ- RT G A sz;kmé
GadzadlAylrotS YIyF3ISYSyd 2F F2NTAGAZ¢ | pfeRRrens
GSYKIFIyOSR20( B2y &8KSaS NBaSyof .

(KS aF2NBad YIyr3sySyde + Ol Fostmindehdi

undertaken by Anex Icountries under the

LULUCF regime (see Figure 2). Like forest

management, the accounting for these These challenges, taken together, have created major
FOUADGAGASE At f Y2 aidifficaltiesSdr BULWEZE SounirigsSn piedselggiiydng and
NBYFAYAyYy3 T2 NBdidélihes!lj dzcgointing for@missiorss y¥ind removals. As a result, electing to

contained in the IPCC 2003 or 2006 finance REDD Plus activities only through a market mechanism
guidelines. Therefore, lessons drawn from approach may mean that activities such as degradation,
the discussions about accounting for sustainable management of forests, and enhancement of

SYAaairzya |yR NBY2JI cabonstadd mightbe giffidIttaiinclude credibly as part of a
YIEyYylF3sSyYSyidaé | OGA DA G AfSrést meghanish foridévBlopidgy/cBuBties, at least in the near
LULUCF are likely to be quite relevantto ~ term. This is especially true as some developing countries have

REDD Plus. less capacity and information at their disposal than developed
countries.There are no easy answers to these challenges.

In the following sections, the main However, by identifying them, the authors seek to raise the

challenges facing LULUCF accounting and questions that negotiators should be asking to ensure that

reporting practices are identified. These REDD Plus rules follow a more effective path.

include:
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Lessons from LULUCF
a. Data Consideratias

The first lesson learned from analyzing
LULUCEF rules and practices is that the
importance of highquality data cannot be
overestimated. In the LULUCF discussion,
data, or its absence, have played a critical
role on a number of frontsNew datawere
important for helping industrialized
countries to decide whether or not to elect
forest management accounting rules for the
first commitment period undethe Kyoto
Protocol (Kurz et aR008). In addition, lack
of data resulted in a decision by UNFCCC
Parties to limit the credits and debits that

11

Canadian National Inventaryan inventory that uses a Tier 3
approachandprovidessignificant information about data
collection practices. Also Canada, like many of the potential
developing countries participating in a forest mechanism has
large expanses of relatively untouched forests.

Large or Small? Defining the Managed Area

¢KS aGYFyF3aSR FINBIF¢ 02y OSLIi dzyRS
exclude from their forest management accounting any

emissions and removals that occur in areas outsidectlire

human influence, and that therefore are likely rnon

anthropogenic (Penman etal. 2088® ¢ KS &Yl yIF 3SR
concept was not approved as part of the Kyoto Protocol or

related Decisionsbut is part of the Good Practice Guidance for
LULUCF implementatioredeloped by the IPQEry 2007)In

HnnoX SELINI&E y2iSR GKIFd RSLISYyR

g2dZ R 68 | 002dzy i SR FTRANBARY WNBINBAE RSTAYSRE aAdyAT
YEyYylF3SySyidé | OdA @A G ASerlooked Ky exgmple, H theddepgt managergent definition is

| country in the first commitmenperiod
(UNFCC@001; Kurz et al. 2008 Almost a
decade later, concerns persist about both
data qualityand the reference emission
levels that are created from that data. As a
result, developing counies have proposed
that Annex kountries again have limited
access to credits from forest management
activities unertaken domestically (PNG et
al.2009).

The second lesson is that it is imperative to
provide a clear understanding of the
challenges to gathering the type and quality
of data needed to credibly quantify
emissions and removals at the national
level, namely data that records:

e the area that the ountry will

taken too literally to include areas with aativorestry activities
only, rather than including all areas of forest where emissions
and removals could occur as the result of human impacts.
Conversely, if countries include areas devoid of management or
other human activity, it raises the question of @ther carbon
removals accounted for are simply the result of the natural
process of growth (Penmaat al. 2003b; Fry 200 adman

2008).

Countries have taken different approaches in response to these
challenges. Canada excluded a significant portiats of

northern, sparsely populated forests from its managed forest
area (Envbnment Canad2009)in its inventory while
Australiareports onits entire forestareain their inventory,

including areas with minimal human impaé@Government of
Australia2009)’. In both cases uncertainty about the emissions
and removals remain (Fry 2007; Cadman 2008), which speaks to
problems of both precision and accuracy that are difficult to
address.

RSAAIYIGS &4 aYhyl3IsReT

e tree cover change ;

e management practices ; and

e carbon stocks and flows linked to
data that accurately reflect the
management regime of the area.

The following subsections draw heavily
from data and analysis providedound the
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This discussion about a lack of symmetry between the
accounting of emisons and removals on the one hand, and
what is anthropogenic or not on the other, has become even

l'a YSAGKSNI KFa St SOGSR (2 irdiBLI2Z NI ¢
CP, this may not exdly represent theifinald Y+ y I 3SR | NBI £
definition.
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Forests in the Balance Sheet 12

more acute in the context of rules for Table 3. Areas of Fires, Harvest, and Restocking in Canadian
LULUCEF in the second commitment period. Managed Forests (in 1000 ha)

Countries have discussed factoring out

- . Year Total Fire Area Harvested | Total Total
emissions that they believe may be rion Managed | (Wildand | Areas Immediate | Planted
anthropogenic even in managed areas Area, Controlled) Emission and
(Government of Canada 2009)ttseem Area Seeded
less interested in ensuring that all removals Area
included are anthropogenic. For some 2000 | 229865 170.4 1068.8 12301 | 479.1
countries, such as Canada, the asymmetry
seems all the more stark, given that the 2001 229824 263.5 1015.3 1278.8 491.8
areas planted are much smaller than those | 2002 | 229783 1251.4 1000.8 2252.2 469.8
harvested, and similar or smaller to th® 2003 229741 823.2 995 1818.3 481.3
impacted by fires (see Table 3). 2004 | 229701 832.9 1010.6 18434 | 4531
Tree Cover Change 2005 229661 7271 1057.7 1784.8 459.8

2006 229613 639 823.9 1462.9 483.9
The abity to determine extensive tree 2007 229565 659.8 733.8 1393.6 485.7

cover loss using inexpensive, remote
sensing technology is already globally
available (Hansen et al. 2008). Though
remote sensing data is usually not
consicered sufficient for determining

Source: Canadian National Inventory 2009 amatidwal Forestry Data
Base http://nfdp.ccfm.org/silviculture/national _e.php

Instead, they are relymprimarily on data from forest
inventories and management plans, which may be incomplete.
whether tree cover change equatesto |5 Canada, for example, the authors of the latest national
deforestation, it is viewed as a good initial  jhyentory report note that the us of new harvesting data have

step. Such data can also be extremely usefukegyited in a significant shift in emission calculations:
in helping countries that still contain large

expanses of natural forests torecordwhere ¢/ | Np 2y SYAaarzya Faa20AFG08R sAGK

tree coer change occurs in areas that were ere realculated upwards in the early years of the time series, by as
previously relatively untouched by much as 43% in 1990 (over 12 Mt carbon). Areas harvested were
deforestation or forest management recalculated downwards in the early 1990s, and upwards after 1999.
(Mollicone et al. 2007). Overall, the amount of carbon transferred from forests to thrego
product sector (treated as immediate harvest emissions in the
inventory) has increased significantly, primarily because of
recalculations of the carbon harvested. The apparent trend in
harvesting activities has also been altered. Over the last 1Gyear
harvesting activities accounted for annual average emissions of 184
Mt, a 21% increase since 1990 levels; this contrasts with the previously
estimated 54% increase. (Environment Canada 2009, pMli7H U ® €

Unfortunately, however, a review of the
techniques used to collect tree cover
change data for calculating forest
managemenemissions and removals
shows that remote sensing data is not
commonly used by Annex | countries,
except for some specific types of data. For
example, Canada uses spatially explicit fire
data gathered by reimte sensing
(Environment Canad2009).

In their discussion about uncertainty in the qtification of
forest management emissions and removals, the Canadian
authors identify accuracy and completeness of management
data as longstanding issues, whose full impact in terms of
uncertaintyis unknown (Environment Canadf09). Also, data
The la& of remote sensing data, however,  from maragement plans will not capture all emissions in

means that industrialized countries may not countries where there is significant unapproved timber
be capturing all emissions or removals.
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extraction or uncontrolled fires that might ~ removals as well as changes from historical practices.
be set. Remote sensing data could be used
as a vital tool for checking the veracity of Carbon Stocks and Flows: Quantifying Emissions and Removals

country management pladata and e A . .
identifying potential emissions thathave ~ ¢ KS SELISNASYOS 2F ! yySE L t | NUA

inherent in capturinqiecessary data to credibly quantify all
Management Plans relevant emissions reductions and increased removals for
forest management activityror example, in a study of the
As noted above, for Annexountries the carbon stored in natural forests in Australia, researchers found

use of management plan data is, in practice, that the data used in NCAS (thessym used in Australia to
at least as significant as remote sensing RSOSt 2L) (KS Vv luiderésyimated theyathdry ( 2 NB
data for determining the tree covehange  OF NNE Ay 3 OF LI OAGe& 2F yI GdzNI £ T2

likely to occur in managed forest areas,and 6 al O1 Sé& S& It ® wnnys LI 170 ¢KS
therefore for calculating the emissions from designed to model biomass growth in plantatgoand
these activities. afforestation/reforestation projects using native plantings. The

empirically based functions within NCAS were calibrated using
Management plans generally indicate the  data appropriate for that purpose. But, this meant that NCAS
number of trees being removed, their was unable to accurately estimate the carbon carrying capacit
species, site, and where any replacement  of carbondense natural forests in south eastern Australia
plantingwill occur(Environment Canada (Mackey et al2008, 7%p¢ ¢ KA & Kl a f SR G2 Oz2y
2008). While there are clearly uncertainties and NGOs looking at the Australian inventory that emissions
associated with using only management  from native forest harvesting is undeeported. Such under

plans to capture emission and reporting ispotentially significant due to assumptions made in
sequestration that is occurring, they are the soil and litter carbon quantification methods used for

very useful for determining historical native forests and, as a consequence, could affect the veracity
management regimes and how theyhave 2 ¥ | 32 dzy 4 NBE Q& 2 JS NdreStwreas Yy Sy (1 2 N
beenchanged to increase removals and (Mackey et al. 2008Calman 2009).

sequestration, especially where practices
may be too subtle to be captured by all but Such questions could also be raised in the context of other

the most advanced remote sensing inventories, especially where large natural forest areas remain
methodologies, e.g., single tree extraction and CQemission and removal assumptions are derived from
as opposed to clear cutting practices. merchantable timber volume figures that may or may not

accurdely capture the carbon being stored in undisturbed soils.

Additionally, renote sensing practices to
data have not focused as much on capturing/As can be seen in Tables 4 and 5, the variation that can occur

removalsc and changes in rates of even in areas that are being actively managed can still be quite
removals. Therefore, management plan large, both in terms of removals and the age at which the

data is helpful where historical remote forests $op sequestering carbon. Given the size of some of the
sensing data is not available for quantifying Mostly untouched areas that are being included in some

removals that are the resultf@additional inventories as managed forests, using data that do not

human actions. Therefore, given the accurately reflect the situation in these forests could result in
difficulty involved in capturing increased large uncertainty in thénventory. For example, in the

removals or emissions that are the result of Canadian inventory half of the managed forest area falls in the o
silviculture activities, data from NEFEY 2F aAyidl'OF FERBAWLIRRERYSY
management plans will likely continue to be

needed to help quantify emissions and *Intact forest fragmentsaréd 1 NBYY |l yid 2F +y Ayidl oG ¥F2

contiguous mosaic of naturally occurring ecosystems, including forest, bog,
water, tundra, and rock outcrops, that is witha forest ecozone, and that is
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percent of the areas that are being Table4. Regional Estimates of Timber Volume for Douglas Fir
harvested are in areas that were previously Stands on Forest Land After Clearcut Harvest

untouched (see Tabl&). Itis not possible
to know what assumptions were used to
derive the emissions from these areas
looking at the Canadian inventory;
therefore these numbers are merely to note

the size of the problem that could exist if mha | m’ha m’ha m’/ha m%ha
the Canadian inventory had issusimilar to 125| 465.2 | 1364.7 1544 .4 369.5 242.3
those pointed out for the Australian Source: USDA 2006

inventory.

b. Reference Emission Levels and Namthropogenic

Tableb. Timber Volume Yields Used to o
Emissions

Estimae AboveGround Biomas

Managed Douglas Fir Stand , . )
anaged Lougias Fir stands CNI yattdaz2y 2F AyOSyG2NRSa 2F |

Source: Wulder et al. 2008 removals into emission reductions and increased carbon

Timb sequestration that can be counted as a contribution to
imuer Age of mitigating climate change requires two key determinants. The
volume ) . . . .
méha Maturity first is to set a national reference (baseline) GHG emission level
and the second i establish a means of addressing
110 200 anthropogenic (humatinduced) versus neanthropogenic
300 200 emissions in national accounting.
542 200 Table6. Non-Fire Activity in "Intact Forest Fragments" and
Other Forest Areas in Canada
797 200
1048 200
1262 165 193.8 2.5
1343 115 182.7 4.3
SourcesLee et al. 2006; Hansen et al. 2008
1,361 80
Negotiations on the quantification of LULUCF emissions
associated with Annex | forest managamactivities have
i undistarbed by sianifioant 1 been contentious from the start. A key area of discussion and
essentially undisturbed by significant human : : ;
AYTLdSyOS GrAarotS 2y [y é’%ﬁ?%eeg‘?”@ E?SfC%”&%fedﬂ‘%“%dstgeqasse“'%%i of @ basgline
al. 2006) point or number against which to calculate emissions and
® Data layers of intact forest fragments (Lee et al. removals -NBEFSNNBR U2 Ay 0KA assibdl LIS NJ
2006) and tree cover change derived usingModisand f S @3St @ ¢ [AY1{SR (2 GKAA ljdzSaidaz

LandSa(Hansen 2005) were used to calculate the  gnd removals from nomnthropogenic events should be

areas to give an idea of the scale of natural forests addressed in national accounting. These sources often result in
that are being cleared. This is likely to be a relatively 9.

conservative number, given that the definition ofan  SOmMe of the national emission fluctuations that worry
intact forest fragment requires that a large area developed countes considering whether to undertake forest

untouched by human activity. Note that the management accounting rules.
definitions used to classify these areas are not the

same as used in the Canadian inventory therefore

they cannot be compared directly.
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Box 2. The Starting Point: Methods for Defining Reference Emission Levels

In a GHG inventory, it is sufficient to simply track the changes of emissions and removals over time.
However in order to quanyfemission reductions or increased sequestration that result from actions
taken in a given country, there needs to a starting point against which current emissions and remov
compared. The decision about which starting point to use can make a fa@gedide in how much a
O2dzyUNE Aa aSSy Fa aR2Ay3I¢ Ay GSN¥Ya 2F NBRdAzO

For Annex countries, the emission or removal changes that are quantified from afforestation,
reforestation and deforestation (ARRRNd also fromdrest management (FM) if electedis then added
to the fossil fuel accounts, where the country has a tarffetimissions are reduced or more carbon is
sequestered, then the country has less to do to meet its emission reduction target. If removalstdionir
emissions increase against the reference level, the country must reduce emissions in other sectors.

Various proposals have been put forward for a new methodology that would provide a reference em
level for forest management activities that isome palatable than what was agreed to for the first
O2YYAUGYSYy(d LI SNAZ2R® ¢KS | LILINE I OK O dzNgiaBsyfefi& &! fl- fLJ
countries that were sequestering carbon overall in 1990 adopted this approach. This approach mea
the reference emission level is zero. Using grasaccounting, if a country is sequestering carbon ove
¢regardless of whether this is more or less sequestration than before or resulted from a change of
behavior or not; the country gets a credit fahe amount being sequestered.

Countries that were emittingGA Y Mpdon > adzOK | a ! dzanéthatsd Al GO B2y
This means that as long as they are emitting less than they were in 1990, they woulddjtst for
reducing emissions.

There have been several papers written about the benefits and limitations of these two approaches
for example, Bernard Schlamadinger et al. 2007a.) There have also been proposals from Parties for
variations on the nenet approach, such as takindaseperiod of five or ten years to smooth out some
of the annual variability in emissions (E2008).

LY RRAGAZ2Y (2 GHKSG EY 2INBLINKE A @ R NA 200 H i 46 1 SLAINR If OA
countries including Austria, Canada and others haN@pLJ2 & SR | Ri@nkdidAlddkingé2 INB T S
emission level. This approach requires identifying likely future levels of activities that will cause emi
for setting the reference emission level, rather than only comparing current emissiongm@odals to
historical emissions data. Often called the BAU (business as usual) approach, this is linked concept|
projectlevel accounting practices, such as in the Clean Development Mechanism.

Undertaking this approach at the national level is iegedented and could allow countries to emit more
than they had historically emitted and still get credits. Maiild rundirectly counter to the directives in
0KS mMdpdpT | b CNIYSg2N] /2y@Syiurz2y 2y [ fAYldrS
jointly to [their] 1990 levels these anthropogenic emissions of carbon dioxide and other greenhouse
y2i O2yiGNRffSR o0& wdkiéalsa &iyduntddto the cteatIhgiractida ¢f the Kydtol
t NPG202f > ¢KAOK tatédiniABidey3.1 ofdhe Kybtd Praiokobnotlbé cianged by
accounting for land use, larza S OKF y3S | R YT NESFLNINS®RE (@K K S NEB
G2OSNI ff SYrAaairzya 2F &adzOK 3IFasSa oe& I (period2008
G2 HAMHDE
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During the negotiation of the Kyoto
Protocol, discussions on setting reference
levels for Annexcountries centered
around the pros and cons of two

I LILINE I OK-$ 8 ¥ aseédoNB & a
KAAG2NROIt O2dzyiAy3
y S (baséd on an absolute approach to

emissions accounting (Fry 2007) (see Box 2

for more detail). The final compromise
required a grosset approach from all
countries electing to count emissions
reductions from forest management that
were overall carbon sinks in 1990 and-net
net for those Parties that were an overall
source of greenhouse gas emissiéris.
addition, a cap was set on the potential
emissions or removals that could derive
from forestmanagement activity, in order
to control the amount of credits atould be
generated (Hohne et a2007).

As LULUCF became operational, Parties

16

emission levels, in order to make electing forest management
more palatable.

Questions that have recently surfacedlre negotiations
include the following:
2F SYAaarazyaT | yR Gy Si
e Should emissions that stem from direct human
I OGAQBGAGASEA NI a-dsidzi Az 8 ¢ THRY Odi ¢
such as increased use of wood for energlye
GFF OG2NBR 2dzié O0ADPSd SEOf dzR ¢
evenAT | 3420A1FGSR SYAaaszya TFI
dza dzl £ ¢ LINF OGAOS&a | NB 3INBIF GSNH
historically (see Box 3)?
e How should risks less directly attributable to human
actions be dealt with, if at all? How should increased
emissions from firesanly 8 SOt a o6S Tl OG 21
Should they be completely removed so that the
country receives no debits for those emissions? Or only
removed past a certain threshold that is greater than
the historical variability that would be captured by
having a multiyearbase?

such as Canada and Australia, realizing that There are a number of different proposals on the table that

electing forest management woulikely
result in carbon dioxidemaissions rather
than sequestration, did not sign up to
include this activity, despite their extensive
forest cover (Kurz et al. 2008).

However, in part to address the concern
that significant sources of emissions are
being overlooked by countries thateanot
including forest management activity in
their Kyoto Protocol accounting, many
Parties and other stakeholders are hoping
to make accounting for such activity
mandatory under the pos2012
international climate regime. However,
vigorous discussionslie taken place in the
UN negotiations over the past two years on
how to change the current forest
management rules, especially reference

6ﬁThi s is widely known as t
was introduced by Australia at around 2.00 am of the
final night of COP-3 in Kyoto to give Australia an
additional allowance for their Kyoto target (personal
observation)o (Fry 2008,
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contend with these thorny questions for AnneRahrties.
However, one question that is not well addressed is how
parties will maintairsymmetricalaccounting practices using

these approache @ ! G LINBASY (X LINRLRA&Llf &
2dzié 2yte SyraaAazya yR y2i NBY
FYGKNRLR2ISYAO 2NJ GKS NBadz# G 27

negotiators conclude that only the more complex approaches
for setting reference emission lels will create a positive
incentive for countries to address GHG emissions and increase
removals, this raises significant questions about the data
required to develop these credibly. Box 4 provides an initial list
of data required fothe types ofadjustnents suggested in
country proposals.

6Australia clause6 as it

344) .
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Box 3. Emission from Forest Management Areas in Canada
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Figure3: Emissions and Removals in Forests Remaining Forests, Canada
Source: Natural Resource Canada 2007
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fluctuate significantly. In 2006, total Canadian greenhouse gas emissions were 721 Mt
carbon dioxide equivalent (CO2e). For the same year the net LULUCF emissions (all
activities) was 31.3 Mt of CO2@n average, the Canadian government finds that
harvesting activities account for annual average emissions of 122 Mt of CO2e, but that
annual wildfire emissions fluctuated between 14 and 342 Mt of CO2e (Natural Resourcg
Canada 2007). This, combined with esmns resulting from insect infestations, causes thq
huge changes in emissions year by year seen above. The Canadians have put forward
reference emission level proposals that try to help them address the risks that such larg
fluctuations represent whenedting a reference level using historical data.
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Box 4. Data Requirements for Adjusting Reference Levels for Age Class, Natural Disturbances, an
BusinessAs-Usual Practices

The following list of data requirements was compiled by a group of experts dherigarcelona AWGCA
meeting in November 2009:

Age class adjustment
ly 3S OflFaada FR2dzAGYSY (G 62dzZ R aFl OG2NJ 2dzii ¢ NI RdzC
increasingly old forest age class structure, or an increase of removals from afgoestgin such cases, the
following information would be required of countries:
e A description of the methodology applied for the adjustment
e Current age class data for forest types in the managed forest area by:
0 Species
0 Region and site class
o Dominant mamagement regime
¢ Methodology for collecting age class data (e.g., spatially explicit, invehtmgd, sampling, etc.) and
related estimates for standard error
e Assumptions for projecting future age class structure
o Data supporting future projections, such:a
o Current or future rotation intervals by species and region in intensively managed forests,
including the method for collecting data or generating projections
o Current harvest/management plans and trajectories by management regime
o Natural succession assyions, including literature references
e Country/regionspecific species growth curves and allometric equations, including literature reference

Natural disturbance adjustments
2 KSNBE O2dzy iNAS&a |INB aSS1Ay3 (2 I LA £ 2WI @ dRIVEA YR
from events like fires, pest outbreak, landslides, etc.,fdilwing information would beequired:
o A description of the methodology applied for the adjustment
o Historical, regiorspecific, and natural disturbance data, irdihg:
o Types of disturbance (fires, insects), return intervals, extent of areas affected and proximity td
human influence and infrastructure
o For fires, ignition sources, where known, as well as intensity of fires
e Correlations with environmental factors ¢e.El Nifio/Southern Oscillation (ENSO), droughts, and other
disturbance events)
¢ Information about carbon stocks at the starting point, effects on individual carbon pools, carbon stock
recovery trajectories
e Postdisturbance management practices
e Methodologies used to collect disturbance data and estimates resulting in emissions and/or removals
including specifying where spatially explicit data has been used, literature sources, etc.

Box continued on next page.
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c. Transparency in Reporting

One of the most important lessons that can Box 4: Continued
be learned by looking at the LULUCF
negotiations and processes is that the National circumstance adistments
active withholding of important data by Where countries are seeking to adjust their reference
countries las resulted in a lack of trust levelfor anthropogenic activities to forward looking
between various Parties and stakeholders baselineg; for example, to reflect increased use of
NEII NRAYy3 GKS ONBRAQG bioenergy, banges in harvesting practices, other
expressed concerns, particularly their national circumstances the following information
concerns about reference emission levels. would be required:
For example, many countries have not e A description of the methodology applied for the
provided the underlying ata needed to adjustment and justification for the removal of
verify their claims about hardships resulting the anthropogenic emissions and/or removals
from different reference level approaches. e The dominant management regime of the areas
This lack of trust has led to renewed to be impacted and their historitananagement
LINRLR2Aalta Ay tFNIASH regimes
ydZYo SNE 2F GONBRAGAE e Increases or decreases of emissions in areas
claim from forest managemeractivities where anthropogenic disturbances are
under LULUCF (PNeB09). undertaken

¢ New management regime being implemented
The second lesson is that, given the e Changes in growth curves resulting from the
concerns over data quality and reference anthropogenic disturbance
levels in LULUCF accounting, more e Regional information on forésypes impacted
information about what countries are e For each region/forest type impacted, the
actually doing to change carbon dynamics following information should be collected:
in terms of their poli@s and measuresis o Data relevant to all forest carbon pools
necessary to build confidence thatthe | o Country or regionspecific emissions
a Q.N*B RAG&E O0SAYy3 3ISYS factors from activities
verifiable. o Growth curves and rotation intervals

0 Harvest datdby region, forest type and

The information provided by Canadais volume)
At T dauNy UADSD ! Nb g o Effects of harvest on all carbon pools

national communication to the UNFCCC
which includes its inventgrdata, its

national inventory report, its national
communication report and a compilation of
policies and measures the country has
takert reveals a good deal of information
on reasons why emissions are going up and
down year to year. However, with a few
exceptions, these are related to data and
guantification issues or natural
disturbances, rather than changes in forest
management. This disconnect between the
shifts in emissions and removals and actual
activities undertaken remains a barrier to

ensuringthat a positive incentive has actually been created and
beneficial change has occurred. This challenge has been
recognized by Parties, and has resulted in some of the
reference emission level proposals put forward by countries
like CanaddGovernment of @ada2009).

A third lesson is that part of the discussion about credibility

NEBZ2f @3S& I NRdzy R I O2dzy iNREBQa o6Aff A
impacts on biodiversity and local communities and

stakeholders of the activities it takes to reduce emissions or

increase removals. In some cases, these are the issogge
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than climate change impactsthat concern
stakeholders. By not reporting such
impacts, countries are undermining their
ability to present the case for why such
activities are important fonational welt
being in addition to climate change
mitigation.

Applying LULUCF Lessons to REDD
Parties and experts have done extensive
work to try to address some of the
complicated issues around forest
management accounting since the Kyoto
Protocol wasigned. However, the

protracted LULUCF negotiations continued

to experience difficulties in the lead up to

the Copenhagen Conference of the Parties
(COP) in December 2009, highlighting some
clear lessons for Parties. These lessons raise

the following questns that Parties may
wish to consider as they make decisions
about a forest mechanism for developing
countries in a new international climate
agreement:

e Are there alternative ways to look at
GF2NBad NBYlIAYyAy3
can reduce some of theeference

emission level issues and data quality

issues that Annekcountries have
faced?

20

a. Alternative Accounting Rules

Annexl countries have faced considerable difficulties in setting

dzLJ | 002 dzy GAy 3 NHzZ S& GKI G ¢g2dAZ R |jc
NEYIFIAYAy3a F2NBadé SYAaarazy NBRdAzO
One solution would be that Partiesaemmend that an IPCC or

other expert group consider in more depth the different

approaches to accounting for emissions and/or removals from

GKS GF2NBad NBYIFAYyAy3d F2NBadé |
mechanism. There are two major options, beyond the forest
management activity approach, that Parties could consider in

addition to the LULUCF approach:

O

1. Keeping the activities that increase removals and
reduce emissions separate, each with their own
reference level, and classifying these areas differently.

2. Undetaking landbased or full carbon accounting
practices. This would ostensibiyean quantifying all
emissions and removals in a country first, and then
determining whether any emissions or removals would
be excluded when accounting for emission reductions
or increased removals. Normally this approach would
y2i0 | fft2¢ T2 Nakhiogogehiblh y3 2dzi &)
SYyraarzyaé o{OKflFIYFRAYISNI Si |

TiedeIbEtidns presedtibdtiZbppibriuGities atdkrikkd. Under
option 1, keeping the activities that reduce emissiom a
increase removals separate from each other may create
loopholes and asymmetries. For example, if there are not clear
guidelines and criteria on the activities that countries must

e Is financing from a fund needed, at least account for if they wish to participate in a REDD Plus

in the short term, to create a positive
incentive, given the difficulties in
getting precise data?

¢ How can MRV practicésr REDD Plus
improve on those used in LULUCF?

¢ How can we ensure that countries
adopt the practice of conducting GHG
inventories so that, regardless of the
FAYILIE YSOKFYyAaYQa
can be progressively improved with
better information?
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mechanism, they magherry pick those activities that make

GKSY 221 G322RPE 2 KAt S ONBI GAyY:S
solution, these too would likely require negotiation, which may

itself create more loopholes.

On the other hand, separating activities that generate removals
and emission reductions would allow countries to focus on
gathering more credible and precise data in relation to the
achmvatiegdnost rglevantd fongeneratingsceedits farghanging
behavior under their national circumstances. Some of those
data are alreag available in many developing countries,
although still very rough. Refining that data may prove easier
than capturing all forestelated emissions and removals. In

! Though lanebased accounting is often mentioned, a clear
description of whathis would mean is still unclear.



Forests in the Balance Sheet

addition, where historical data is available,
such an approach might enable reference
emissions levels to be created for near term
actions that are significant for reducing
emissions.

The advantages of option 2, land based
accounting, are thatas long as the
assumptions countries use to estimate
removals and emissions are complete and
credble - all changes to the land base
would be captured. If countries then still
ONBI 4GSR NMzE Sa G2 aFl
emissions and/ or removals, this process
might be more transparent than at present
under LULUCF practices where different
countries may cagpire more or less of their
emissions and removals depending on how
they apply things like the definition of
forest management and managed land.

On the other hand, the ability for
developing countries to have such
information in the short term might be
limited. One way around this might be if
developing countries were willing to
account for all emissions and removals,
without the same considerations about
anthropogenic versus neanthropogenic
emissions applied to Annéxountries
under LULUCF. This wdyrovide a much
more accurate approach, though not
necessarily a more precise one. Still,
especially if historical baselines are used
and significant financial and human
resources made available, this may be a
way forward.

b. Different Financing Approaches

Unless completely new approaches are
developed for gathering data and

developing inventories, as well as for
defining reference levels and addressing
guestions about nonanthropogenic
emissions, activities thatssentially look
likethe Annexd T2 NB i 3SYSy ¢
activity will likely be difficult to include
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credibly in a market mechanism. However, the exclusion of
these emissions and removals means a much less accurate
mechanism is being created.

One option is to establish a REDD Plus fund that inslatle
such activities, making the full range of potential emission
reductions and increased removals possible. While Parties
would need to ensure that quality of data and reference levels
were continuously updated, the environmental integrity of
Annexl cagps would not be compromised.

Another optiong if a fund is not possibleis to use an
idtérrBenihteappiogch G& Wdiltl dllglv for quantifying the

fI NBSald az2dz2NOSa 2F SYAaarazya Ay
(options are listed in Section B).

Anotherapproach is to have a hybrid where all activities that
can be accounted for in a precise manner are considered for a
market, and the others are compensated through a fund. IPCC
experts, independent experts and SBSTA should be mandated
to further consider hese questions carefully as the REDD Plus
mechanism is developed.

c. Alternative Reporting Methods

Given the discussions about credibility and the questions about
biodiversity and social impacts, good reporting at the national

level will be vital for REDBIus. There are tools currently

available and steps that countries can take that could help all

Parties report better information to stakeholders about their

actions. For example, countries could build on the IPCC 2006
guidance that recommends developiagbcategories in the
GF2NBald NBYIFIAYAYy3 F2NBadé FNBI =
already used to develop their inventory; for example, in
RSTAYAYHI IERSI 8B £ 09 P@AHNRY YSyi

Advantages of the subcategory approach include helping to
determmine:

¢ how to undertake field sampling to develop credible
emission and removal estimates across a variety of
different management regimes and ecosystem types;

¢ the level of monitoring and ground checking that might be
needed; and

e the type of data requied to support the development of
credible reference levels.

7

1%

/
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In addition, subcategory definitions would
help countries communicate at both the
national and international levels how their
actions are impacting other important
aspects of forest managemersych as
biodiversity and tenure arrangements.

Three potential, yet not mutually exclusive,
options for a subcategory approach would
be to report emissions and removals using
0KS adzoOF 6S3I2NASA
G G Sy dz2NB
ecosystdth, AY G SIANRGE dé
GYFyYyF3aSYSyid NBIAYSE
include the following information:

GyaAwiSyairgsS Yryl3aSR
managed forestn which silvicultural
practices do not define the structure and
composition of forest standsThe forest

may be anatural forestor aforest

plantation; a management plan may or may

not exist. L y° | -inténgi@eynanaged
T2NBalz¢é
applied to perform production, ecological,
or social functions, excluding the following:
fellingsthat result in greater than 10
percent reduction irgrowing stock
production ofwood fuel or interventions
that create a condition in which total
biomass growth is impaired by more than
an average of 10 percent over 50 years.
MRV activities must be suffent to show
that these exclusions are not violated and
to account for changes total biomass
(Funk2009)

Definitions could be decided by countries
and, if necessary, could differ across
countries to account for various
management regimes. If standazdd
definitions prove impossible, best practice
methods could be developed.

Management definitions might also be
linked to, or supplemented by, definitions
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of various tenure arrangements. For example, definitions might
be given for private lands, state national parks, timber
LI Fyar A2y 02y 0Saaizyas yR AYRA-Z
Finally, definitions linked to the integrity of the forest

ecosystemt in terms of levels of human intervention, combined

size of the ecosystem, and/or other factensight be

embraced to classify the level of forest health. (See Box 5).

Although currently not required, countries do selectively report

& Y doryid oBtSisvirfoyfriatioNar&hdy YA Bef survey of Table 5A of
I NNJ y3SYSy i = the Qoninion Repattingdariat (CRF) from forested Annex |
C 2 Ndufried ravedfs §a& some nations already subdivide their

far&sted |ghdl intd catggbriedbasgdain information such as
management status, species, or biome. For example, Australia,
Japan and New Zealand break down their forested land by
separhtiBggolit hatial forest (which could also be called
Gyl GADBSE 2N SOSY GLINR YLl NEE
and Japan also separate out managed forest from natural
F NBI ao ldzaGNF £ Al KlFa faz2 az2ys
related to each subcategory. Forexan®ple a | | NSald bl GAC
C2NBadaé¢gd NBLINBaSyida FNBra 2F yI (A
harvested at some time and may still be available for harvest,

T2 NB A

KdzY l y Ay (S N Bayincwde/ika résénd Sr othe® ISng tenure unavailable for

harvest Government ofAustralia 2009). While this daition

and others may remain too broad to address some of the
transparency concerns delineated above, it does contain many
of the elements noted. These examples demonstrate how
countries could begin to report different activities being
conducted in theiforests, even if accounting rules do not
distinguish between these areas.
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Box 5. Understanding the Landscape, Mapping Forest Ecosystem Types

Spatially explicit data can help countries understand of the impacts of their management practices on
biodved A& ® C2NJ SEI YL S5 GKS F2ft26Ay3 RIGF I NB
Fragmented Forest Landscapes (see Lee 2006 for more discussion about the methodology) and tree
cover change data using Modis and LandSat (see Hansen et al. RO®Bntact Forest Landscapes and
Fragments represent unbroken expanse of natural ecosystems within the zone of current forest exter|
showing no signs of significant human activity, and large enough that all native biodiversity, including
viable populatbns of wideranging species, could be maintained (IFL website, Lee 2006). These
landscapes represent some of the last large, mostly untouched boreal ecosystems on the planet and
believed to store as much carbon as tropical forest ecosystems in thisi(stalhi et al. 1999, Carlson
2009). Given the importance of these ecosystems for both biodiversity and carbon storage, it would b
helpful to understand the impact that forest management activities are having on these areas.

By overlaying treecoverthy 38 RI G 2y (GKS aYlyl3ISRé F2NBad
Canada staff (Environment Canada 2009), information about what is occurring can more clearly be s
For example:

1. While there is significant tree cover change in what Canada cladsifies & dzy’ Y I y I 3SR
is mostly by fires, which represent about 99 percent of the total change. Of what littkéineon
change there is, however, this appears to be in forest areas that in 2000 had been classified ¢
having minimal human impacts (irtieforest areas or intact forest area fragments).

2. Fire levels in unmanaged areas are high, and these fires occur in both areas near and far fror]
managed forest areas, making it difficult to always judge whether all fires in this area are non
anthropogenicor not. However, some areas are so far from areas with significant human
intervention that they most likely are not caused by human activity.

3. Fires occur in a slightly larger percent of the unmanaged intact forest areas than in managed
intact forest area, possibly as a result of successful fire suppression activities in these manag
areas, which is a criterion used by the Canadian government to define marmgstdreas
(Environment Canad2009).

4. Ly aYlFyl 3SR I NBFaé¢ | 62 dzihe tree pomen changerfronkK20@ to2 NJ
2005, is from notburn related impacts to Intact Forest Areas. This represents about 37 percen
of total tree cover change from nelpurn impacts in the managed area.

If such information were collected and reported sysiatically, Parties would then have baseline
information with which they could easily monitor the impacts of activities on critical ecosystems, such
intact forest areas. They could articulate clear goals related to these areas. For example, partdies cou
commit to reducing emissions from ndine activities in managed intact forest areas by 50%, or
eliminating deforestation altogether in intact forests, in an effort to consider biodiversity impacts (mor
relevant in intact forests, which harbor high lévef biodiversity), following the principles listed in
5SOAaA2Y Mck /[ at ®m gKAOK ail S ausechahdeland foiestrs A
activities contributes to the conservation of biodiversity and sustainaldeofimatural resources
(UNFCC@005).

In addition, as noted above, knowing where harvesting activities are occurring in previously undisturb
e.g. intact forest, areas can help ensure that countries are using more appropriate growth curves and
carbon assumptions.
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Other approaches, including better
reporting of policies and measures in
national communications around these
issues, and making better links between
actions and tlir impact on emissions and

removals, may also be important and have

been recommended in other articles and

papers (Benndorf et al. 2007; Daviet 2009;
Karsenty 2008; Karsenty 2009). Figure 4, a
reproduction of a graph included in a paper

by the Schlamadiray et al. (2007a),

The Indonesia example in Section B demonstrates the urgent
need to build capacity and understanding aboutlgidnal
emission sources in order to ensure that accounting practices
become increasingly complete and robust over time. However,
the data collection and analysis required to develop AFOLU
inventories is not inexpensive (Schlamadinger et al. 2007b).
Regadless of the accounting requirements contained in the
eventual foest mechanism, no#nnex Icountries will need
financial assistance to build the capacity to develop complete
and robust AFOLU/LULUCEF inventories.

presents a conceptual framework that could Section D: Conclusions and

KSf LI LI NGASa
2NRASyi(SRE
with subcategories of different

i KA Y-

management regimes reported in Common

Reporting Format tables, could alse b
helpful.

While these proposals may seem to present

a greater burden in tracking activities in
various areas, they may help improve the
guantification of the emission reductions
and sequestration achieved. This would
allow all Parties to better understa where
policies and measures are resulting in
positive outcomes.

d. GHG Inventories

No matter how accounting takes place ,
all countries should develop GHG
inventories that faithfully and regularly
capture all agriculture, forest and other
land use (AFODWGHG emissions and
removals occurring over time as a
requirement of participation in a REDD
mechanism. Only by doing this will
countries be able to capture all the data
necessary to assess the impacts of
decisions on their land base with the
increased aagracy and precision
required to build confidence that
declared emission reductions and
increased removals from lardshsed
activities are credible.
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i R@cgﬁb B {d}%xya G O dza S

ao r}\ng ‘E‘EL 2T NBLR2NIAY3
Negotiation ofa forest mechanismr mechanismshat create a
positive incentivdor developing countries to reduce forest
related greenhous gas emissions whle an important

component of asucceshul Copenhagen summit or its follean
meetings.

It is vital that such a forest mechanism find a path that,
compared with LULUCEF, is less convoluted and fraught with
issues that generate distrust between countries around the
guantification of GHG emissions reductions and increased

Figue 4. Matrix of Options for Linking LULUCF Commitments to Wider

International Arrangements

Degree of linkage between sectoral commitments

100%% — 0%

Emission-oriented
(quantitative)

Cause-oriented
(quantitative or
PAM)

Totally
Linked

Partially
Linked

Completely
Delinked

Single emission-
oriented,
(quantitative)
commitment within
a single framework

Multiple, partially
linked emission-
oriented
(quantitative)
commitments within
single or multiple
frameworks

Multiple, de-linked
emission-oriented
(gquantitative)
commitments within
multiple frameworks

oriented and
caused-oriented
commitments within
a single framework

Integrated emission-

Multiple, partially
linked emission-

oriented and cause-

oriented within
single or multiple
frameworks

Multiple, de-linked
emission-oriented
and cause-oriented
commitments within
multiple frameworks

Single cause-
oriented, non-
quantified
commitment within
a single framework

Multiple, partially
linked cause-
oriented,
commitments within
a single or multiple
frameworks

Multiple, de-linked
cause-oriented
commitments within
multiple frameworks

Source: Schlamadinger et al. 2007a
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carbon sequestration.

Without such an outcome, the international
community runs the risk that support for
emission reductions and carbon offset
trading under a REDD mechanism may
prove to be very limited.

removals, reporting requirements of a forest mechanism for
both develogd and developing countries should be broader
than the current mandatory requirements under LULUCF.

Recommendation 2A system that relies wholly on carbon
markets to finance REDD would greatly sacrifice accuracy
and/or inclusiveness among countries. &8 should

In devising such a pathway Parties will need implement a range of means for financing REDD. This should

to emphasize the lonterm health of a
forest mechanism over sheterm benefits
offered by approaches not considered

include a fund to finance activities that cannot be precisely
accounted for. In some cases changing the definition of
deforestation in order to capture significant land conversion

credible by all. In doing so, Parties will need activities may address some of the accuracy issues.

to balance the following:

a) The accuracy of determining what
the atmosphere containg which
requires the developnmet of a
broader scope; with the precision
of the actual emissions and
removals calculated.

b) The desire to report GHG inventory
information only, with the need to
provide more information about
the policies and measures taken,
including their local impactsn
biodiversity and tenure rights, in
order to ensure the credibility of
the mechanism moving forward.

c) Embracing differences between the
REDD Plus mechanism and the
LULUCF mechanism where
appropriate, without throwing out
relevant and useful LULUCF
rulemaking processes and without
ignoring the possibility that LULUCF
could adopt practices developed for
REDD Plus to make LULUCF more
credible.

Based on lessons from Annex | rules and
practices for quantifying and accounting for
emissions from forest losand forest
management activities, we recommend
four points for the development of a REDD
Plus mechanism.

Recommendation 1To account more
accurately for forestelated emissions and

WORLD RESOURCES INSTITUTE - December 2009

Recommendation 3Parties should undertake full and

consistent reporting of all relevant data for quantifying

emission reductions or greenhouse gas removals. This includes
data on the basis for setting a s¥Ence level and on nen

carbon factors, such as biodiversity and impacts on forest
stakeholders, specifically related to tenure. This reporting
should include actions as well as emissions data and
assumptions.

Recommendation 4Any country that engageas voluntary

REDD activities as part of its commitments under an
international climate agreement should undertake a full land
use emissions inventory. In accordance with the Convention,
support should be provided to developing countries to produce
these inentories.
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