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Executive Summary  

¢ƘŜ ǿƻǊƭŘΩǎ ŦƻǊŜǎǘǎΣ ōƻǘƘ ǘƘŜir use and loss 
have a critical role for international efforts 
to counter climate change. Recognizing this, 
Parties to the United Nations Framework 
Convention on Climate Change (UNFCCC) 
included in the 2007 Bali road map a 
mandate to develop a mechanism that 
would create incentives for developing 
countries to reduce emissions from 

deforestation and forest degradation (REDD).  
In order to ensure that a REDD mechanism is both effective and 
credible in protecting and restoring forests and reducing carbon 
dioxide emissions, a range of accounting and methodological 
challenges will have to be solved. In assessing the scale of those 
challenges many commentators have looked to pilot projects. 
However, while instructive, these projects do not get at the 
larger issues involved in national accounting. It is interesting 
therefore to look for lessons from the experience of Annex I 
(developed) countries in accounting for forest-related 
emissions and sequestration as part of their national emission 
reduction commitments. This working paper thus analyzes 
developed country experience to date in relation to 
implementation of the LULUCF (land use, land use change and 
forestry) provisions of the Kyoto Protocol.    
 
Key Findings 
The paper draws conclusions and recommendations around 
including the GHG emissions and removals from developing 
country forests and other relevant land uses into an 
international climate architecture.  We hope this information 
will inform the negotiations both at and beyond the 
Copenhagen Conference of the Parties to the UNFCCC in 
December 2009. Lessons learned from Annex I LULUCF 
accounting point to the need to design an international REDD 
mechanism that differs significantly from the current LULUCF 
model. 
 
Lesson 1: Current LULUCF rules have resulted in the significant 
under-reporting of forest-related greenhouse gas emissions. 
This is because Annex I countries are only required to report on 
greenhouse gas emissions from deforestation and greenhouse 
gas removals due to afforestation and reforestation. 
Negotiations for the post-2012 arrangements are debating 
whether to make inclusion of emissions and removals from 
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forest management activities mandatory for 
Annex I countries. Initial research suggests 
that if only deforestation is considered for 
developing countries, the same under-
reporting that developed countries have 
experienced will result. 
 
Recommendation 1: To account more 
accurately for forest-related emissions and 
removals, reporting requirements of a 
forest mechanism for both developed and 
developing countries should be broader 
than the current mandatory requirements 
under LULUCF.  
 
Lesson 2: Current accounting systems under 
LULUCF rules do not yet provide the 
accuracy and precision needed for credibly 
including land use emissions in emission 
trading.  Annex I 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 mechanism that 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 2: A system that relies 
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 
accounted 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 

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 support for, country 
actions. 
 
Recommendation 3: Parties 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-
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.  
 
Lesson 4: Inventories of greenhouse gas emissions have been 
critical in helping countries understand where their most 
significant land use emissions come from. They also help 
ƛŘŜƴǘƛŦȅ άƭŜŀƪŀƎŜέ ōŜǘǿŜŜƴ ƭŀƴŘ ǳǎŜ ŀŎǘƛǾƛǘƛŜǎΦ  
 
Recommendation 4: Any country that engages in voluntary 
REDD Plus 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 inventories.  

 

Section A.  Introduction  

Context 
Reducing 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 credibly. Current emissions from land use change 
and some forest activities that reduce tree cover are estimated 
to account for 12-17 percent of total global emissions (IPCC 
2007; van der Werf et al. 2009). Many of these emissions occur 
in developing countries, and their reduction has been proposed 
as a cost-effective 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 from?  A market or a 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 
questions are closely linked. The decision to 
use a market mechanismτsuch as a carbon 
marketτrequires that emission reductions 
under the mechanism can be quantified 
precisely enough to ensure the credibility of 
the mechanism, since Annex I Parties 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 atmosphere. 
 
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 negotiated for how developed 
(Annex I) countries 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 mechanism1 that would 
provide policy approaches and positive 
ƛƴŎŜƴǘƛǾŜǎ άǊŜƭŀǘƛƴƎ ǘƻ reducing emissions 

                                                 
1
 ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ǳǎŜǎ ǘƘŜ ǘŜǊƳ άŦƻǊŜǎǘ 

ƳŜŎƘŀƴƛǎƳέ ŀǎ ŀ ƴŜǳǘǊŀl term that does not make 
any assumptions about the scope of activities 
included in the final agreement on a positive 
incentive mechanism for developing countries to 
reduce GHG emissions and increase GHG removals 
due to forest conversion and forest use activities ς 
a mechanism often called REDD Plus. 

from deforestation and forest degradation in developing 
countries; and the role of conservation, sustainable 
management of forests and enhancement of forest carbon 
stocks iƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎέ ό¦bC/// 2007; see Decision 
1/CP 13, p 3)Φ  {ǳŎƘ ŀ ƳŜŎƘŀƴƛǎƳ Ƙŀǎ ōŜŜƴ ǘŜǊƳŜŘ άw955 
tƭǳǎΦέ 
    
However, as negotiators work out how to make a forest 
mechanism for developing countries operational, many of the 
same issues of emissions estimation and accounting rules that 
pertain to Annex I countries will become relevant to developing 
country activities.  As a result, a key part of the discussion will 
be to consider which elements of the existing LULUCF rules and 
quantification guidance might be relevant for the new 
mechanism.  
 
Depending on the final scope 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 
άw95έ ǎŎƻǇŜ ǘƘŀǘ ǿƻǳƭŘ ŀŘŘǊŜǎǎ ƻƴƭȅ ŜƳƛǎsions from 
ŘŜŦƻǊŜǎǘŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΣ ǘƻ ǘƘŜ ōǊƻŀŘŜǎǘ άw955 tƭǳǎέ ǎŎƻǇŜ 
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 initiatives by developing 
countries (UNFCCC 2009).  

 
About This Report 

This working paper seeks to inform the Copenhagen 
negotiations by trying to capture the main lessons 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 of land use.  

b. Data requirements. 

c. Reference levels.  

2. Clear and credible reporting of changes in behavior and 
their broader impacts. 

 
Looking forward, the paper considers options that could 
provide a more complete interim solution than addressing 
emissions from deforestation only, should such an approach be 
ǘŀƪŜƴΦ Lƴ ǘƘŜ ŜǾŜƴǘ ǘƘŀǘ ŀ ōǊƻŀŘŜǊΣ άw955 tƭǳǎέ ŀǇǇǊƻŀŎƘ ƛǎ 
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adopted, the paper concludes that 
alternatives to existing LULUCF accounting 
and reporting practices should be 
considered so that REDD Plus can be a more 
credible and manageable mechanism.  

 

To address the range of possible outcomes, 
the remainder of this paper is divided into 
three broad sections. The first section 
focuses on lessons from LULUCF if a narrow 
focus on reducing emissions from 
deforestation only is adopted by Parties to 
the UNFCCC.  The next section considers 
lessons from the LULUCF discussions on 
άŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘέ ƛƴ ŀƴ ŀǘǘŜƳǇǘ ǘƻ 
identify potential concerns for REDD Plus if 
a broader scope is adopted. The final 
section provides conclusions and 
recommendations. 
   
Each section assesses the treatment of the 
topic under current LULUCF rules and 
practices, and then establishes potential 
lessons regarding the application of such 
rules for a developing country forest 
mechanism. We conclude each section with 
recommendations for the new mechanism.  
Given that many of these issues are heavily 
intertwined, some of the sections may 
seem artificially distinct. We have taken this 
approach in an attempt to keep the 
discussions relatively clear, and the 
indulgence of the reader is requested.  
Concerns about LULUCF have also been 
raised in other papers, and we point 
readers to those papers that may be useful 
to consider.  

 
Section B. A Narrow Forest 
Mechanism: Considerations 
and Concerns  
 
Many UNFCCC Parties and stakeholders 
ƘŀǾŜ ƴƻǘŜŘ ǘƘŀǘ ŀ άƴŀǊǊƻǿέ ŦƻǊŜǎǘ 
mechanism for developing countries, 

limited to emissions from deforestation only (RED), may be 
important for the following reasons:  It would enable credible 
measurement of emission reductions, allow reporting and 
verification (MRV) of emission reduction actions with high 
levels of certainty, and focus financing where significant 
emissions are occurring.   
 

A decision to focus the scope on emissions from deforestation 
only would mimic the decision by Annex I countries during the 
Kyoto Protocol negotiations to limit mandatory accounting of 
emissions from LULUCF to deforestation only (see Decision 
9/CP.4 on Article 3.3).   
 
However, there would be some differences in applying this 
approach to a forest mechanism for developing countries. One 
important difference might involve the inclusion in the 
accounting of GHG removals due to afforestation and 
reforestation. While the Kyoto Protocol accounts for such 
removals as part of Article 3.3, such activities might not be 
included in a RED mechanism because positive incentives to 
ǳƴŘŜǊǘŀƪŜ ǘƘŜǎŜ ŀŎǘƛƻƴǎ ŀǊŜ ŀƭǊŜŀŘȅ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ¦bC///Ωǎ 
Clean Development Mechanism (see Figure 1). However, if 
άƴŜǘέ ǊŀǘƘŜǊ ǘƘŀƴ άƎǊƻǎǎέ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŘŜŦƻǊŜǎǘŀǘƛƻƴ ŀǊŜ 
being considered for REDD Plus, then Parties will need to 
decide what should happen to the afforestation and 
reforestation provisions in the Clean Development Mechanism 
(see the discussion about this in Box 1).  

Figure 1: Potential Similarities between LULUCF and REDD Plus 
Accounting Rules 
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Box 1.  Key Definitions  

Discussing the potential scope for REDD Plus is difficult as the elements or activities included in REDD Plus have 
ōŜŜƴ ǎƘƛŦǘƛƴƎΦ !ŦǘŜǊ .ŀƭƛΣ w955 tƭǳǎ ǿŀǎ ǘƘƻǳƎƘǘ ǘƻ ƳŜŀƴΣ άwŜŘǳŎŜŘ 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ 5ŜŦorestation and Forest 
5ŜƎǊŀŘŀǘƛƻƴΤ ǘƘŜ ǊƻƭŜ ƻŦ ŎƻƴǎŜǊǾŀǘƛƻƴΣ ǎǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŦƻǊŜǎǘǎ ŀƴŘ ŜƴƘŀƴŎŜƳŜƴǘ ƻŦ ŎŀǊōƻƴ ǎǘƻŎƪǎΦέ 
Subsequent decisions and deliberations have seen the semi colon changed in 1b (iii) of Decision 1/CP 13 into a 
comma, and addeŘ ŀŘŘƛǘƛƻƴŀƭ ŀŎǘƛǾƛǘƛŜǎ ǎǳŎƘ ŀǎ ŀŦŦƻǊŜǎǘŀǘƛƻƴ ŀƴŘ ǊŜŦƻǊŜǎǘŀǘƛƻƴΦ !ǎ ƴƻƴŜ ƻŦ ǘƘŜ ǘŜǊƳǎ ƛƴ ǘƘŜ άw955 
tƭǳǎέ ǎŜƴǘŜƴŎŜ ƘŀǾŜ ǘƘŜƳǎŜƭǾŜǎ ōŜŜƴ ŘŜŦƛƴŜŘ ŦƻǊ ǘƘƛǎ ƳŜŎƘŀƴƛǎƳΣ ǘƘƛǎ ŎǊŜŀǘŜǎ ŀŘŘƛǘƛƻƴŀƭ ŎƻƴŦǳǎƛƻƴΦ  

Bearing in mind that definitions may change over time, this paper tries to identify issues that may occur when 
current LULUCF definitions are used, as well as the risk of LULUCF definitions being applied to REDD Plus, given the 
similarities in the types of activities that are being proposed.  

The following definitions 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 some of the 
language in the Marrakesh. 

Forest: Land of a minimum area of 0.05-1.0 ha with tree crown cover (or equivalent stocking level) of more than 10-
30 per cent with trees with the potential to reach a minimum height of 2-5 m at maturity. A forest may consist 
either of closed forest formations, where trees of various stories 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 density of 10-30 
per cent or tree height of 2-5 m are included under forest, as are areas normally forming part of the forest area 
which are temporarily unstocked as a result of human intervention (such as harvesting or natural causes), but 
which are expected to revert to forest. 

This definition of forest is ŜǎǎŜƴǘƛŀƭƭȅ ŀ ƳƛƴƛƳǳƳ άǘǊŜŜ ŎƻǾŜǊέ ŘŜŦƛƴƛǘƛƻƴΣ ŘŜŦined by the minimum height and area 
and crown cover. This is often confusing for people who think of forests more as ecosystems and therefore would 
ŘŜŦƛƴŜ ŀ ŦƻǊŜǎǘ ŀƴŘ ŀ Ǉƭŀƴǘŀǘƛƻƴ ŘƛŦŦŜǊŜƴǘƭȅΣ ŜǾŜƴ ƛŦ ǘƘŜ άǘǊŜŜ ŎƻǾŜǊέ ƛǎ ǎƛƳƛƭŀǊΦ 

Deforestation: The direct human-induced conversion of forested land to non-forested land. 

This emission activity definition, along with the forest definition, means that emissions from significant tree cover 
change and conversion from a natural forest ecosystem to a plantation area are not captured. The temporary 
destocking rule in the forest definition means that the immediate emissions from clearing forest areas are not 
captured when countries account for the emissions from this activity, as long as the tree cover is expected to 
ǊŜǘǳǊƴ ǘƻ ǘƘŜ άŦƻǊŜǎǘέ ǘƘǊŜǎƘƻƭŘΦ 

Forest Management: A 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 manner. 

¢Ƙƛǎ ŜƳƛǎǎƛƻƴ ŀŎǘƛǾƛǘȅ ŘŜŦƛƴƛǘƛƻƴ ƳŜŀƴǎ ǘƘŀǘ ŀƭƭ ŜƳƛǎǎƛƻƴǎ ƻǊ ǊŜƳƻǾŀƭǎ ƛƴ ŀǊŜŀǎ ǘƘŀǘ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ΨŦƻǊŜǎǘ 
ƳŀƴŀƎŜƳŜƴǘΩ ŀǊŜŀǎ ŀǊŜ ǎǳǇǇƻǎŜŘ ǘƻ ōŜ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ άŦƻǊŜǎǘ ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ǉǳŀƴǘƛŦƛŎŀǘƛƻƴ ƳŜǘƘƻŘǎ ƛƴ 
the IPCC 2003 Guidelines. How strictly this definition is applied by countries in defining the areas to be captured 
means emissions in forest areas that are not caused by deforestation ς e.g., unplanned harvesting or fires ς may be 
overlooked. 

Managed Forests: All forests subject to some kind of human interactions (notably commercial management, 
harvest of industrial round-wood (logs) and fuelwood, production and use of wood commodities, and forest 
managed for amenity value or environmental protection if specified by the country), with defined geographical 
boundaries. (Definition from IPCC Good Practice Guidance: Penman et al. 2003a) 

¢Ƙƛǎ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳ άƳŀƴŀƎŜŘ ŦƻǊŜǎǘǎέ ǿŀǎ ǘƻ ƘŜƭǇ ŎƻǳƴǘǊƛŜǎ ŘŜŦƛƴŜ ǘƘŜ άŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘέ ŀǊŜŀ 
where emissions and removals would be considered as anthropogenic. Emissions and removals in areas outside 
ǘƘŜ άƳŀƴŀƎŜŘ ŦƻǊŜǎǘέ ŀǊŜŀ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƴƻƴ-anthropogenic. 

Box Continued on next page         
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Lessons from LULUCF 
 

a. Emissions are Underestimated 
 
The impact of the decision by Annex I 
countries in the Kyoto Protocol negotiations 
to limit mandatory accounting of emissions 
from LULUCF to emissions from 
deforestation has been analyzed by a  

 
 
number of experts (Schlamadinger et al. 2007a). They note that 
ǘƘŜ ŎǳǊǊŜƴǘ ¦bC/// ŘŜŦƛƴƛǘƛƻƴ ƻŦ άŦƻǊŜǎǘέ ƛǎ ǾŜǊȅ ōǊƻŀŘΣ 
including everything from largely undisturbed complex forest 
ecosystems to intensely managed monoculture plantations, or 
clear cut areas where the intent is to allow trees to re-grow at 
ǎƻƳŜ ƭŀǘŜǊ ŘŀǘŜΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άŘŜŦƻǊŜǎǘŀǘƛƻƴέ ƛǎ 
quite narrow and only covers conversion from forested to non-
forested land. Together with the reference to temporary 

Box 1 Continued 

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

Forests Remaining Forests: This term is used to describe areas where emissions and removals will be 
calculated to capture άǇŜǊƛƻŘƛŎ ƻǊ ƻƴƎƻƛƴƎ ƘǳƳŀƴ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀƴŘ ǘƘŀǘ ǘƘŜȅ ƛƴŎƭǳŘŜ ǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ 
management practices from commercial timber production to stewardsƘƛǇ ƛƴ ƴƻƴŎƻƳƳŜǊŎƛŀƭ ǇǳǊǇƻǎŜǎέ 
(Penman et al. 2003a) but do not result in a change in the defƛƴƛǘƛƻƴ ƻŦ ǘƘŜ ŀǊŜŀ ŀǎ άŦƻǊŜǎǘέ. 

Gross Deforestation/ Gross Emissions from Deforestation: These terms are often defined in different ways. 
Some use them to refer simply to the immediate impacts of tree cover changeς either in terms of area or 
emissions. For others, they refer more specifically to the total area of conversion of natural forests, whether 
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 been diminished below the forest definition threshold for the 
foreseeable future. 

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

Degradation: There are several potential definitions discussed, including in an IPCC 2003 document on 
degradation for Annex I accounting. One of tƘƻǎŜ ŘŜŦƛƴƛǘƛƻƴǎ ƛǎ ά¢ƘŜ ƻǾŜǊǳǎŜ ƻǊ ǇƻƻǊ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŦƻǊŜǎǘǎ 
that leads to long-term reduced biomass deƴǎƛǘȅ όŎŀǊōƻƴ ǎǘƻŎƪǎύΦέ όtŜƴƳŀƴ Ŝǘ ŀƭΦ 2003b) 

The Role of Conservation of Forests: Many 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 Forests: There are numerous definitions, although few related to emissions and 
removals. The following description was one offered by an Indian delegate in Accra ς linking the activity to 
άŦƻǊŜǎǘ ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ǉǳŀƴǘƛŦƛŎŀǘƛƻƴΣ ŀƴŘ ǇƻǘŜƴǘƛŀƭƭȅ ŀŦŦƻǊŜǎǘŀǘƛƻƴ ƻǊ ǊŜŦƻǊŜǎǘŀǘƛƻƴ όLƴŘƛŀ нллуύΥ   
- Improvement in existing [forest] cover 
- Increase in forest/tree cover   
 

Enhancement of Carbon Stocks: This is also a term that has, to date, been poorly defined.  There appear to 
be at least two potential interpretations: Afforestation/ Reforestation, or increasing forest stocks in forests 
remaining forests 
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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 cut without counting 
the resulting greenhouse gas emissions, as 
long as the 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 LULUCF rules is only known today, 
however, as a result of Annex I countries 
developing national LULUCF inventories, 
even though they are not required to 
account for all LULUCF emissions. Although 
the quality of the data in some of these 
inventories still needs improvement and the 
manner in which it is collected and reported 
is not always as transparent as could be 
hoped for (Schlamadinger et al. 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 provided the basis 

for discussions on how 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 Annex I national inventory 
reports, one clear concern is that the 
ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ άǇƭǳǎέ ŦǊƻƳ ŀŦŦƻǊŜǎǘŀǘƛƻƴ 
ŀƴŘ ǊŜŦƻǊŜǎǘŀǘƛƻƴΣ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ άƳƛƴǳǎέ  
from emissions from deforestation, are not 
reported in a manner that allows 
stakeholders to understand the impacts on 
biodiversity, which is one of the principles 
agreed to by the Parties to Kyoto Protocol 
(UNFCCC 2005). Only by gathering outside 
information about planting practices (from 
the FAO, for example), is it possible to 
ascertain that some species of timber lost 

through deforestation, such 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 UN-led 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 available (see more on this problem in section 
C on quantification of emissions and removals). In addition, 
these impacts may be drown out by the myriad of other 
emission and removal impacts in the inventory.  

 
Table 1: Afforestation Practices in Annex I Countries 
Country Predominant / 

Secondary 
Species Planted 

Predominant 
Species, % of 
Planted Area 

Secondary 
Species, % 
of Planted 
Area 

Australia* Pine/Eucalyptus 44 25 

New 
Zealand* 

Pine/Fir 89 4.4 

United 
States* 

Pine/Pine 65 16 

United 
Kingdom* 

Spruce/Pine 35.6 10.9 

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/ 
** Source: White, T.M. and W.A. Kurz.  2005. Afforestation on private 
land in Canada from 1990 to 2002 estimated from historical records. The 
Forestry Chronicle 81: 491-497.    

 

Applying LULUCF Lessons to REDD Plus 
Looking at LULUCF, it is clear that accounting for deforestation 
onlyςwith the current rulesςis not accurate.  Not including 
forest management in the accounting results in overlooking 
significant emissions in forest areas that remain forests (see 
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 non-carbon impacts. Some initial 
recommendations are provided below. 
Undertaking the production of inventories however, is a 
precedent that non-Annex I (developing) countries should 

http://www.fao.org/forestry/plantedforests/10368/en/
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follow, as it will build their capacity for 
accounting for greenhouse gas emissions 
and removals.  

 
a. Broadening the Definition of 

Deforestation to Capture Significant 
Emissions  

 
LŦ [¦[¦/C ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ άŦƻǊŜǎǘέ ŀƴŘ 
άŘŜŦƻǊŜǎǘŀǘƛƻƴέ ŀǊŜ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ 
of a forest mechanism where only 
emissions from deforestation are 
considered, significant emissions from 
converting natural forests to intensely 
managed forest areas or plantations will 
not be captured. As a result, incentives to 
address emissions from land conversions 
will not be created. While the scale of this 
problem will differ from country to 
country, in places where conversion of 
natural forests to areas for massive 
timber extraction or plantations is the 
main driver of tree cover change2, the 
overlooked emissions will be 
considerable. 
 
Indonesia is illustrative of this problem. 
Tree cover change is often the result of 
conversion for timber plantation 
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 Modis (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 
for the period 2000-2005 (Hansen et al. 
2008), shows that these three activities 

                                                 
2 ¢ƘŜ ǘŜǊƳ άǘǊŜŜ ŎƻǾŜǊ ŎƘŀƴƎŜέ ƛǎ ǳǎŜŘ ǘƻ ǘŀƭƪ 
about emissions from areas where trees are being 
cut down without consideration for the final use of 
the land.  Knowledge of the intended or final use 
of forest land is currently required to make a 
distinction between deforestation and forest 
management in LULUCF rules, or deforestation and 
degradation in REDD plus discussions. 

result in approximately 50 percent of all emissions from tree 
cover change in Indonesiaτsome 224 million tons of carbon 
dioxide (CO2) per year. These emissions, calculated in Table 2 
below, would not be counted if current LULUCF forest 
definitions were applied with a narrow REDD Plus scope looking 
only at emissions from deforestation. 
 
Table 2.  Emissions from Non-Deforestation Tree Cover 
Change in Indonesia 

 
Accounting for these emissions is possible ς at least in an 
approximate manner. As can be seen in Table 2, historical data 
could be used to create a reference emissions level. Such data 
could be captured both by low-cost remote sensing methods 
ŀƴŘ ōȅ άƛƴǘŜƴǘέ ƛƴŦƻǊƳŀǘƛƻƴ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǇŀǇŜǊǿƻǊƪ ƎǊŀƴǘƛƴƎ 
forest concessions to various uses. 
 
Without expanding beyond RED, the following three changes 
could enable more accurate emissions data capture:  
 

1. wŜƳƻǾŜ ǘƘŜ άǘŜƳǇƻǊŀǊȅ ŘŜǎǘƻŎƪƛƴƎέ ŎƭŀǳǎŜ ŦǊƻƳ ǘƘŜ 
deforestation definition, and include as deforestation 
either any significant clearing of forests (e.g. X% of 
forest cover and Y% area), or a shift in management 
regime (e.g. from a natural forest to an intensively 
managed forest). Such a change could ensure that all 
significant activities would be captured. 

 

Concession 
Type 

Tree Cover 
Change 
2000 ς 
2005 (ha) 

Assumed 
Carbon 
Loss* 

CO2 Emissions 
2000 ς2005 (t) 

Annual CO2 
Emissions (t) 

Timber 
Plantation 

671,125 195 t C / 
ha 

479,767,128 95,953,425 

Selective 
Logging 

247,625 100 t C / 
ha 

90,779,325 18,155,865 

Oil Palm  312,200 190 t C / 
ha 

246,113,191 49,222,638 

Production 
Allocation  

839,550 100 t C / 
ha 

307,779,030 61,555,806 

Total  2,070,500  1,124,438,674 224,887,734 

*Based on assumptions of 254 t C / ha in intact forests in Indonesia 
(Murdiyarso et al. 2002), 150 t C / ha in selectively logged areas (loss of 100 t 
C / ha, Putz et al. 2008), 60 t C / ha in timber plantations (Van Nordwijk et al. 
2005), and 40 t C / ha in OP plantation (Henson 2009). 
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2. Add forest type definitions and 
broaden the deforestation 
definition to include all 
άŎƻƴǾŜǊǎƛƻƴέ ŀŎǘƛǾƛǘƛŜǎΦ The 
ŀŘŘƛǘƛƻƴ ƻŦ ŀ ǎƛƳǇƭŜ άǇƭŀƴǘŀǘƛƻƴέ 
definition to the existing forest 
definition would allow countries to 
capture large-scale conversion of 
natural forests ς both to non-forest 
uses and to intensively managed 
plantation uses.  A minor 
modification to the άŘŜŦƻǊŜǎǘŀǘƛƻƴέ 
definition would then allow these 
major emission activities to be 
captured.  

 
3. Ensure that at least these 

conversion activities are included 
ƛƴ ŀƴ ƛƴǘŜǊƛƳ άŘŜƎǊŀŘŀǘƛƻƴέ 
approach, if a full degradation 
approach is judged too difficult in 
the near term due to data 
limitations. The inclusion of at least 
these emissions that result from 
large-ǎŎŀƭŜ άŘŜƎǊŀŘŀǘƛƻƴέ ŀŎǘƛǾƛǘƛŜǎΣ 
in the short term, would likely be 
preferable to having a 
άŘŜƎǊŀŘŀǘƛƻƴέ ŘŜŦƛƴƛǘƛƻƴ ǘƘŀǘ ŎƻǳƭŘ 
not be implemented in the near 
term. While ultimately these 
conversion activities do not reflect 
the full complement of actions that 
Ƴŀȅ ŎŀǳǎŜ ŜƳƛǎǎƛƻƴǎ ƛƴ άŦƻǊŜǎǘǎ 
ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘǎέ όƛΦŜΦΣ ŦƻǊŜǎǘ ŀǊŜŀǎ 
that remain in tree cover after 
significant forest activities have 
occurred), they could be an 
important first step. See Section B 
for more discussion on degradation 
and the data required.   

 
 
 
 
 
 
 

b.  Making National Inventories Part of a Narrow Forest 
Mechanism Approach 

 
The Indonesia example demonstrates the urgent need to build 
capacity and understanding about additional 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 GHG Agriculture 
Forest and Other Land Use (AFOLU) inventories are not 
inexpensive (Schlamadinger et al. 2007a).  Regardless of what 
the eventual forest mechanism will account for, non-Annex I 
countries will need financing assistance to build the capacity to 
develop robust AFOLU/LULUCF inventories.   
 
c. Reporting Non-Carbon Impacts  
 
At the national level it may not be possible to give funders and 
buyers of emission reductions full information about the 
benefits of activities that promote biodiversity and the rights 
and participation of local communities and indigenous peoples 
in achieving RED. However, a system where some of this data is 
provided could be achieved by:  
 

i. Identifying the types of forests ς using FAO or 
nationally appropriate definitions ς that have been 
cleared (e.g., intact, primary, natural, intensively 
managed areas, etc.). 

ii. Identifying changes in management practices and 
tenure to reduce deforestation.  An example might be 
the granting of tenure in frontier forests to indigenous 
people for maintenance of non-forest product use, with 
very limited timber removal.   

iii. Identifying the types of forests that have been 
replanted and how they will be managed. Examples 
might include single-species plantations with clear 
harvest intervals, or restoration of sensitive ecological 
areas with only non-timber forest products to be 
gathered. This approach will be most relevant if net 
deforestation is included, or afforestation/reforestation 
is brought under the umbrella of the forest mechanism. 

 
These same practices should also be applied to LULUCF 
reporting. 
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Section C.  Considerations for a 

Broader REDD Plus 

Agreement  
 
For some Parties, a forest mechanism that 
is limited to deforestation only, even if 
expanded to capture conversion of natural 
forests to intensively managed forest areas 
and plantations, does not fully capture the 
range of activities they could take to reduce 
GHG emissions or increase carbon 
sequestration on their land base to mitigate 
climate change. For this reason, countries 
such as India suggested additional actions 
ǎǳŎƘ ŀǎ άǘƘŜ ŜƴƘŀncement of carbon 
ǎǘƻŎƪǎέ ŀƴŘ άǎǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ 
ŦƻǊŜǎǘǎά ŦƻǊ ƛƴŎƭǳǎƛƻƴ ƛƴ ǘƘŜ ŦƻǊŜǎǘ 
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). 
 
Although there are no formal definitions of 
w955 tƭǳǎ άŀŎǘƛǾƛǘƛŜǎΣέ ƛƴŘƛŎŀǘƛǾŜ ŘŜŦƛƴƛǘƛƻƴǎ 
provided as part of IPCC guidance or 
contained in country submissions for  the 
ǾŀǊƛƻǳǎ ŀŎǘƛǾƛǘƛŜǎ ǎǳŎƘ ŀǎ άŘŜƎǊŀŘŀǘƛƻƴΣέ 
άǎǳǎǘŀƛƴŀōƭŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ŦƻǊŜǎǘǎΣέ ŀƴŘ 
άŜƴƘŀƴŎŜŘ ŎŀǊōƻƴ ǎǘƻŎƪǎΦέ  ¢ƘŜǎŜ ǊŜǎŜƳōƭŜ 
ǘƘŜ άŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘέ ŀŎǘƛǾƛǘƛŜǎ 
undertaken by Annex I countries under the 
LULUCF regime (see Figure 2). Like forest 
management, the accounting for these 
ŀŎǘƛǾƛǘƛŜǎ ǿƛƭƭ Ƴƻǎǘ ƭƛƪŜƭȅ ǳǎŜ ǘƘŜ άŦƻǊŜǎǘ 
ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ǉǳŀƴǘƛŦƛŎŀǘƛƻƴ guidelines 
contained in the IPCC 2003 or 2006 
guidelines. Therefore, lessons drawn from 
the discussions about accounting for 
ŜƳƛǎǎƛƻƴǎ ŀƴŘ ǊŜƳƻǾŀƭǎ ŦǊƻƳ άŦƻǊŜǎǘ 
ƳŀƴŀƎŜƳŜƴǘέ ŀŎǘƛǾƛǘƛŜǎ ƛƴƛǘƛŀǘŜŘ ǳƴŘŜǊ 
LULUCF are likely to be quite relevant to 
REDD Plus.  

 
In the following sections, the main 
challenges facing LULUCF accounting and 
reporting practices are identified. These 
include: 

 The challenge of high-quality data collection and 
analysis to credibly quantify carbon emission and/or 
removal changes over time. 

 The challenge of setting credible reference emission 
levels. 

 The challenge of developing methods to credibly 
capture non-anthropogenic emissions. 

 The challenge of reporting emission reductions and 
increased removals in a way that not only provides 
confidence that significant changes in behavior are 
linked to the emission reductions and increased 
removals, but that also communicates the impacts that 
this has had on biodiversity and stakeholders in the 
country. Often, these considerations are as important 
to domestic stakeholders as the mitigation of 
emissions.  

 
Figure 2: One Option for How REDD Plus Activities Add Up 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

These challenges, taken together, have created major 
difficulties for LULUCF countries in precisely quantifying and 
accounting for emissions and removals.  As a result, electing to 
finance REDD Plus activities only through a market mechanism 
approach may mean that activities such as degradation, 
sustainable management of forests, and enhancement of 
carbon stocks might be difficult to include credibly as part of a 
forest mechanism for developing countries, at least in the near 
term.  This is especially true as some developing countries have 
less capacity and information at their disposal than developed 
countries. There are no easy answers to these challenges. 
However, by identifying them, the authors seek to raise the 
questions that negotiators should be asking to ensure that 
REDD Plus rules follow a more effective path. 
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Lessons from LULUCF 
 

a. Data Considerations 
 
The first lesson learned from analyzing 
LULUCF rules and practices is that the 
importance of high-quality data cannot be 
overestimated. In the LULUCF discussion, 
data, or its absence, have played a critical 
role on a number of fronts.  New data were 
important for helping industrialized 
countries to decide whether or not to elect 
forest management accounting rules for the 
first commitment period under the Kyoto 
Protocol (Kurz et al. 2008). In addition, lack 
of data resulted in a decision by UNFCCC 
Parties to limit the credits and debits that 
ǿƻǳƭŘ ōŜ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ŦǊƻƳ άŦƻǊŜǎǘ 
ƳŀƴŀƎŜƳŜƴǘέ ŀŎǘƛǾƛǘƛŜǎ ŦƻǊ ŀƴȅ ƎƛǾŜƴ !ƴƴŜȄ 
I country in the first commitment period 
(UNFCCC 2001; Kurz et al. 2008).  Almost a 
decade later, concerns persist about both 
data quality and the reference emission 
levels that are created from that data. As a 
result, developing countries have proposed 
that Annex I countries again have limited 
access to credits from forest management 
activities undertaken 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:  
 

 the area that the country will 
ŘŜǎƛƎƴŀǘŜ ŀǎ άƳŀƴŀƎŜŘέΤ  

 tree cover change ;  

 management practices ; and  

 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 provided around the 

Canadian National Inventoryτan inventory that uses a Tier 3 
approach, and provides significant 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 
 
¢ƘŜ άƳŀƴŀƎŜŘ ŀǊŜŀέ ŎƻƴŎŜǇǘ ǳƴŘŜǊ [¦[¦/C ŀƭƭƻǿǎ ŎƻǳƴǘǊƛŜǎ ǘƻ 
exclude from their forest management accounting any 
emissions and removals that occur in areas outside direct 
human influence, and that therefore are likely non-
anthropogenic (Penman et al. 2003aύΦ ¢ƘŜ άƳŀƴŀƎŜŘ ƭŀƴŘέ 
concept was not approved as part of the Kyoto Protocol or 
related Decisions, but is part of the Good Practice Guidance for 
LULUCF implementation developed by the IPCC (Fry 2007). In 
нллоΣ ŜȄǇŜǊǘǎ ƴƻǘŜŘ ǘƘŀǘ ŘŜǇŜƴŘƛƴƎ ƻƴ Ƙƻǿ ǘƘŜ άƳŀƴŀƎŜŘ 
ŦƻǊŜǎǘέ ŀǊŜŀ ƛǎ ŘŜŦƛƴŜŘΣ ǎƛƎƴƛŦƛŎŀƴǘ ŜƳƛǎǎƛƻƴǎ Ƴŀȅ ōŜ 
overlooked, for example, if the forest management definition is 
taken too literally to include areas with active forestry 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 whether carbon 
removals accounted for are simply the result of the natural 
process of growth (Penman et al. 2003b; Fry 2007; Cadman 
2008).   
 
Countries have taken different approaches in response to these 
challenges.  Canada excluded a significant portion of its 
northern, sparsely populated forests from its managed forest 
area (Environment Canada 2009) in its inventory, while 
Australia reports on its entire forest area in their inventory, 
including areas with minimal human impacts (Government of 
Australia 2009)3. 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.  
 
This discussion about a lack of symmetry between the 
accounting of emissions and removals on the one hand, and 
what is anthropogenic or not on the other, has become even  

                                                 
3
 !ǎ ƴŜƛǘƘŜǊ Ƙŀǎ ŜƭŜŎǘŜŘ ǘƻ ǊŜǇƻǊǘ άŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘέ ƛƴ ǘƘŜ Ŧirst 

CP, this may not exactly represent their final άƳŀƴŀƎŜŘ ŀǊŜŀέ 
definition. 
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more acute in the context of rules for 
LULUCF in the second commitment period.  
Countries have discussed factoring out 
emissions that they believe may be non-
anthropogenic even in managed areas 
(Government of Canada 2009), but seem 
less interested in ensuring that all removals 
included are anthropogenic. For some 
countries, such as Canada, the asymmetry 
seems all the more stark, given that the  
areas planted are much smaller than those 
harvested, and similar or smaller to those 
impacted by fires (see Table 3). 
 
Tree Cover Change  
 
The ability to determine extensive tree 
cover loss using inexpensive, remote 
sensing technology is already globally 
available (Hansen et al. 2008). Though 
remote sensing data is usually not 
considered sufficient for determining 
whether tree cover change equates to 
deforestation, it is viewed as a good initial 
step. Such data can also be extremely useful  
in helping countries that still contain large 
expanses of natural forests to record where 
tree cover change occurs in areas that were 
previously relatively untouched by 
deforestation or forest management 
(Mollicone et al. 2007).   
 
Unfortunately, however, a review of the 
techniques used to collect tree cover 
change data for calculating forest 
management emissions and removals 
shows that remote sensing data is not 
commonly used by Annex I countries, 
except for some specific types of data. For 
example, Canada uses spatially explicit fire 
data gathered by remote sensing 
(Environment Canada 2009).  
 
The lack of remote sensing data, however, 
means that industrialized countries may not 
be capturing all emissions or removals.  

Table 3. Areas of Fires, Harvest, and Restocking in Canadian 
Managed Forests (in 1000 ha) 

Source: Canadian National Inventory 2009 and National Forestry Data 

Base. http://nfdp.ccfm.org/silviculture/national_e.php 

 
Instead, they are relying primarily on data from forest 
inventories and management plans, which may be incomplete. 
In Canada, for example, the authors of the latest national 
inventory report note that the use  of new harvesting data have 
resulted in a significant shift in emission calculations:  
 
 ά/ŀǊōƻƴ ŜƳƛǎǎƛƻƴǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ǊŜƳƻǾŀƭ ƻŦ ƘŀǊǾŜǎǘŜŘ ǿƻƻŘ 
were recalculated upwards in the early years of the time series, by as 
much as 43% in 1990 (over 12 Mt carbon). Areas harvested were 
recalculated downwards in the early 1990s, and upwards after 1999. 
Overall, the amount of carbon transferred from forests to the forest 
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 10 years 
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, p 171-мтнύΦέ 

 
In their discussion about uncertainty in the quantification of 
forest management emissions and removals, the Canadian 
authors identify accuracy and completeness of management 
data as long-standing issues, whose full impact in terms of 
uncertainty is unknown (Environment Canada 2009).  Also, data 
from management plans will not capture all emissions in 
countries where there is significant unapproved timber 

Year Total 
Managed 
Area, 

Fire Area 
(Wild and 
Controlled) 

Harvested 
Areas 

Total 
Immediate 
Emission 
Area 

Total 
Planted 
and 
Seeded 
Area 

2000 229865 170.4 1068.8 1239.1 479.1 

2001 229824 263.5 1015.3 1278.8 491.8 

2002 229783 1251.4 1000.8 2252.2 469.8 

2003 229741 823.2 995 1818.3 481.3 

2004 229701 832.9 1010.6 1843.4 453.1 

2005 229661 727.1 1057.7 1784.8 459.8 

2006 229613 639 823.9 1462.9 483.9 

2007 229565 659.8 733.8 1393.6 485.7 

http://nfdp.ccfm.org/silviculture/national_e.php
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extraction or uncontrolled fires that might 
be set. Remote sensing data could be used 
as a vital tool for checking the veracity of 
country management plan data and 
identifying potential emissions that have 
been overlooked.  
 
Management Plans 
 

As noted above, for Annex I countries the 
use of management plan data is, in practice, 
at least as significant as remote sensing 
data for determining the tree cover change 
likely to occur in managed forest areas, and 
therefore for calculating the emissions from 
these activities.    
 

Management plans generally indicate the 
number of trees being removed, their 
species, site, and where any replacement 
planting will occur (Environment Canada 
2008). While there are clearly uncertainties 
associated with using only management 
plans to capture emission and 
sequestration that is occurring, they are 
very useful for determining historical 
management regimes and how they have 
been changed to increase removals and 
sequestration, especially where practices 
may be too subtle to be captured by all but 
the most advanced remote sensing 
methodologies, e.g., single tree extraction 
as opposed to clear cutting practices.    
 
Additionally, remote sensing practices to 
data have not focused as much on capturing 
removals ς and changes in rates of 
removals. Therefore, management plan 
data is helpful where historical remote 
sensing data is not available for quantifying 
removals that are the result of additional 
human actions. Therefore, given the 
difficulty involved in capturing increased 
removals or emissions that are the result of 
silviculture activities, data from 
management plans will likely continue to be 
needed to help quantify emissions and 

removals as well as changes from historical practices.   
 
Carbon Stocks and Flows:  Quantifying Emissions and Removals 
 

¢ƘŜ ŜȄǇŜǊƛŜƴŎŜ ƻŦ !ƴƴŜȄ L tŀǊǘƛŜǎΩ ŎƻƭƭŜŎǘƛƻƴ ƻŦ άŦƻǊŜǎǘ 
ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ƛƴǾŜƴǘƻǊȅ Řŀǘŀ ǳƴŘŜǊǎŎƻǊŜǎ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ 
inherent in capturing necessary data to credibly quantify all 
relevant emissions reductions and increased removals for 
forest management activity. For example, in a study of the 
carbon stored in natural forests in Australia, researchers found 
that the data used in NCAS (the system used in Australia to 
ŘŜǾŜƭƻǇ ǘƘŜ ƴŀǘƛƻƴŀƭ ƛƴǾŜƴǘƻǊȅΣ άunderestimated the carbon 
ŎŀǊǊȅƛƴƎ ŎŀǇŀŎƛǘȅ ƻŦ ƴŀǘǳǊŀƭ ŦƻǊŜǎǘǎ ǿƛǘƘ ƘƛƎƘ ōƛƻƳŀǎǎ ǎǘƻŎƪǎέ 
όaŀŎƪŜȅ Ŝǘ ŀƭΦ нллуΣ ǇΦ тύ ¢ƘŜ ǊŜǎŜŀǊŎƘŜǊǎ ƴƻǘŜ ǘƘŀǘ άb/!{ ǿŀǎ 
designed to model biomass growth in plantations and 
afforestation/reforestation projects using native plantings. The 
empirically based functions within NCAS were calibrated using 
data appropriate for that purpose. But, this meant that NCAS 
was unable to accurately estimate the carbon carrying capacity 
of carbon-dense natural forests in south eastern Australia 
(Mackey et al. 2008, 7)Φέ ¢Ƙƛǎ Ƙŀǎ ƭŜŘ ǘƻ ŎƻƴŎŜǊƴǎ ōȅ ŜȄǇŜǊǘǎ 
and NGOs looking at the Australian inventory that emissions 
from native forest harvesting is under-reported.  Such under-
reporting is potentially significant due to assumptions made in 
the soil and litter carbon quantification methods used for 
native forests and, as a consequence, could affect the veracity 
ƻŦ ŀ ŎƻǳƴǘǊȅΩǎ ƻǾŜǊŀƭƭ ƛƴǾŜƴǘƻǊȅ ŦƻǊ ƳŀƴŀƎŜŘ Ŧorest areas 
(Mackey et al. 2008; Cadman 2009). 
 

Such questions could also be raised in the context of other 
inventories, especially where large natural forest areas remain 
and CO2 emission and removal assumptions are derived from 
merchantable timber volume figures that may or may not 
accurately capture the carbon being stored in undisturbed soils.  
 

As can be seen in Tables 4 and 5, the variation that can occur 
even in areas that are being actively managed can still be quite 
large, both in terms of removals and the age at which the 
forests stop sequestering carbon. Given the size of some of the 
mostly untouched areas that are being included in some 
inventories as managed forests, using data that do not 
accurately reflect the situation in these forests could result in 
large uncertainty in the inventory.  For example, in the 
Canadian inventory half of the managed forest area falls in the 
ǊŜŀƭƳ ƻŦ άƛƴǘŀŎǘ ŦƻǊŜǎǘ ŦǊŀƎƳŜƴǘǎΣ4έΣ ŀƴŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ от 

                                                 
4
 Intact forest fragments are άŀ ǊŜƳƴŀƴǘ ƻŦ ŀƴ ƛƴǘŀŎǘ ŦƻǊŜǎǘ ƭŀƴŘǎŎŀǇŜΦ Lǘ ƛǎ ŀ 

contiguous mosaic of naturally occurring ecosystems, including forest, bog, 
water, tundra, and rock outcrops, that is within a forest ecozone, and that is 
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percent of the areas that are being 
harvested are in areas that were previously 
untouched5 (see Table 6).  It is 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 
the Canadian inventory had issues similar to 
those pointed out for the Australian 
inventory. 
 

Table 5. Timber Volume Yields Used to 
Estimate Above-Ground Biomass in 
Managed Douglas Fir Stands 
 
Source: Wulder et al. 2008 

Site 
Class 

Timber 
volume 
m

3
/ha 

Age of 
Maturity  

10 110 200 

15 300 200 

20 542 200 

25 797 200 

30 1048 200 

35 1262 165 

40 1343 115 

45 1,361 80 

                                                                   
essentially undisturbed by significant human 
ƛƴŦƭǳŜƴŎŜ ǾƛǎƛōƭŜ ƻƴ [ŀƴŘǎŀǘ ǎŀǘŜƭƭƛǘŜ ƛƳŀƎŜǎΦέ ό[ŜŜ Ŝǘ 
al. 2006) 
5
 Data layers of intact forest fragments (Lee et al. 

2006) and tree cover change derived using Modis and 
LandSat (Hansen 2005) were used to calculate the 
areas to give an idea of the scale of natural forests 
that are being cleared. This is likely to be a relatively 
conservative number, given that the definition of an 
intact forest fragment requires that a large area be 
untouched by human activity. Note that the 
definitions used to classify these areas are not the 
same as used in the Canadian inventory therefore 
they cannot be compared directly.  

Table 4. Regional Estimates of Timber Volume for Douglas Fir 
Stands on Forest Land After Clearcut Harvest  

Source: USDA 2006 

 
b. Reference Emission Levels and Non-Anthropogenic 

Emissions 
 
¢Ǌŀƴǎƭŀǘƛƻƴ ƻŦ ƛƴǾŜƴǘƻǊƛŜǎ ƻŦ ŀ ŎƻǳƴǘǊȅΩǎ DID ŜƳƛǎǎƛƻƴǎ ŀƴŘ 
removals into emission reductions and increased carbon 
sequestration that can be counted as a contribution to 
mitigating climate change requires two key determinants. The 
first is to set a national reference (baseline) GHG emission level 
and the second is to establish a means of addressing 
anthropogenic (human-induced) versus non-anthropogenic 
emissions in national accounting.   
 
Table 6. Non-Fire Activity in "Intact Forest Fragments" and 
Other Forest Areas in Canada  

Managed Area 
Subcategories 

Total Area, 
1,000,000 ha 

Forest Loss (Not 
Burned) 1,000,000 ha 

Intact Forest 
Fragments 

193.8 2.5 

Other Forest Area 
182.7 4.3 

Sources: Lee et al. 2006; Hansen et al. 2008 
 

Negotiations on the quantification of LULUCF emissions 
associated with Annex I forest management activities have 
been contentious from the start. A key area of discussion and 
disagreement has centered around the setting of a baseline 
point or number against which to calculate emissions and 
removals   - ǊŜŦŜǊǊŜŘ ǘƻ ƛƴ ǘƘƛǎ ǇŀǇŜǊ ŀǎ ǘƘŜ άǊŜŦŜǊŜƴŎŜ ŜƳission 
ƭŜǾŜƭΦέ  [ƛƴƪŜŘ ǘƻ ǘƘƛǎ ǉǳŜǎǘƛƻƴ ƛǎ ǿƘŜǘƘŜǊ ŀƴŘ Ƙƻǿ ŜƳƛǎǎƛƻƴǎ 
and removals from non-anthropogenic events should be 
addressed in national accounting.  These sources often result in 
some of the national emission fluctuations that worry 
developed countries considering whether to undertake forest 
management accounting rules.   
 
 

Age Pacific 
NW, 
East 

Pacific 
NW, 
West 

Pacific NW, 
West (high 
production) 

Rocky 
Mountain, 
North 

Rocky 
Mountain, 
South 

 m3/ha m3/ha m3/ha m3/ha m3/ha 

125 465.2 1364.7 1544.4 369.5 242.3 
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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 quantify emission reductions or increased sequestration that result from actions 
taken in a given country, there needs to a starting point against which current emissions and removals are 
compared. The decision about which starting point to use can make a big difference in how much a 
ŎƻǳƴǘǊȅ ƛǎ ǎŜŜƴ ŀǎ άŘƻƛƴƎέ ƛƴ ǘŜǊƳǎ ƻŦ ǊŜŘǳŎƛƴƎ ŜƳƛǎǎƛƻƴǎ ƻǊ ƛƴŎǊŜŀǎƛƴƎ ǊŜƳƻǾŀƭǎΦ  
 
For Annex I countries, the emission or removal changes that are quantified from afforestation, 
reforestation and deforestation (ARD) ς and also from forest management (FM) if electedτ is then added 
to the fossil fuel accounts, where the country has a target.  If emissions are reduced or more carbon is 
sequestered, then the country has less to do to meet its emission reduction target. If removals diminish or 
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 emission 
level for forest management activities that is more palatable than what was agreed to for the first 
ŎƻƳƳƛǘƳŜƴǘ ǇŜǊƛƻŘΦ ¢ƘŜ ŀǇǇǊƻŀŎƘ ŎǳǊǊŜƴǘƭȅ ŀǇǇƭƛŎŀōƭŜ ǘƻ Ƴƻǎǘ !ƴƴŜȄ L ŎƻǳƴǘǊƛŜǎ ƛǎ άgross-net.έ !ƭƭ 
countries that were sequestering carbon overall in 1990 adopted this approach. This approach means that 
the reference emission level is zero. Using gross-net accounting, if a country is sequestering carbon overall 
ςregardless of whether this is more or less sequestration than before or resulted from a change of 
behavior or not ς the country gets a credit for the amount being sequestered.  
 
Countries that were emitting CO2 ƛƴ мффлΣ ǎǳŎƘ ŀǎ !ǳǎǘǊŀƭƛŀΣ ǿŜǊŜ ŀƭƭƻǿŜŘ ǘƻ ǳǎŜ άnet-netέ ŀŎŎƻǳƴǘƛƴƎΦ 
This means that as long as they are emitting less than they were in 1990, they would get credits for 
reducing emissions.   
 
There have been several papers written about the benefits and limitations of these two approaches (see 
for example, Bernard Schlamadinger et al. 2007a.) There have also been proposals from Parties for 
variations on the net-net approach, such as taking a base-period of five or ten years to smooth out some 
of the annual variability in emissions (EU 2008). 
 
Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ ƳƻǊŜ ƘƛǎǘƻǊƛŎŀƭ άƴŜǘ-ƴŜǘέ ŀǇǇǊƻŀŎƘΣ ƻǊ ǘƘŜ ŀōǎƻƭǳǘŜΣ άƎǊƻǎǎ-ƴŜǘέ ŀǇǇǊƻŀŎƘΣ ǎƻƳŜ 
countries including Austria, Canada and others have pǊƻǇƻǎŜŘ ŀŘƻǇǘƛƻƴ ƻŦ ŀ άforward -lookingέ ǊŜŦŜǊŜƴŎŜ 
emission level.  This approach requires identifying likely future levels of activities that will cause emissions 
for setting the reference emission level, rather than only comparing current emissions and removals to 
historical emissions data. Often called the BAU (business as usual) approach, this is linked conceptually to 
project-level accounting practices, such as in the Clean Development Mechanism.  
 
Undertaking this approach at the national level is unprecedented and could allow countries to emit more 
than they had historically emitted and still get credits. This would run directly counter to the directives in 
ǘƘŜ мффт ¦b CǊŀƳŜǿƻǊƪ /ƻƴǾŜƴǘƛƻƴ ƻƴ /ƭƛƳŀǘŜ /ƘŀƴƎŜ ǿƘƛŎƘ ǎŜǘ ǘƘŜ ŀƛƳ άƻŦ ǊŜǘǳǊƴƛƴƎ ƛƴŘƛǾƛŘǳŀƭƭȅ or 
jointly to [their] 1990 levels these anthropogenic emissions of carbon dioxide and other greenhouse gases 
ƴƻǘ ŎƻƴǘǊƻƭƭŜŘ ōȅ ǘƘŜ aƻƴǘǊŜŀƭ tǊƻǘƻŎƻƭΦέ Lǘ would also run counter to the clear instruction of the Kyoto 
tǊƻǘƻŎƻƭΣ ǿƘƛŎƘ ǎǘŀǘŜǎΥ  ά¢Ƙŀǘ ǘƘŜ ŀƛƳ ǎtated in Article 3.1 of the Kyoto Protocol not be changed by 
accounting for land use, land-ǳǎŜ ŎƘŀƴƎŜ ŀƴŘ ŦƻǊŜǎǘǊȅΦέ ¢ƘŜ ŀƛƳ ǊŜŦŜǊǊŜŘ ǘƻ ƘŜǊŜ ƛǎ ǘƻ ǊŜŘǳŎŜ tŀǊǘƛŜǎΩ 
άƻǾŜǊŀƭƭ ŜƳƛǎǎƛƻƴǎ ƻŦ ǎǳŎƘ ƎŀǎŜǎ ōȅ ŀǘ ƭŜŀǎǘ р ǇŜǊ ŎŜƴǘ ōŜƭƻǿ мффл ƭŜǾŜƭǎ ƛƴ ǘƘŜ ŎƻƳƳƛǘƳŜƴǘ period 2008 
ǘƻ нлмнΦέ 
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During the negotiation of the Kyoto 
Protocol, discussions on setting reference 
levels for Annex I countries centered 
around the pros and cons of two 
ŀǇǇǊƻŀŎƘŜǎΥ άƎǊƻǎǎ-ƴŜǘΣέ  ōased on a 
ƘƛǎǘƻǊƛŎŀƭ ŎƻǳƴǘƛƴƎ ƻŦ ŜƳƛǎǎƛƻƴǎΤ ŀƴŘ  άƴŜǘ-
ƴŜǘΣέ based on an absolute approach to 
emissions accounting  (Fry 2007) (see Box 2 
for more detail). The final compromise 
required a gross-net 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 emissions.6  In 
addition, a cap was set on the potential 
emissions or removals that could derive 
from forest management activity, in order 
to control the amount of credits at could be 
generated (Hohne et al. 2007). 
 
As LULUCF became operational, Parties 
such as Canada and Australia, realizing that 
electing forest management would likely 
result in carbon dioxide emissions 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 that are not 
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 post-2012 
international climate regime. However, 
vigorous discussions have taken place in the 
UN negotiations over the past two years on 
how to change the current forest 
management rules, especially reference 

                                                 
6
 ñThis is widely known as the óAustralia clauseô as it 

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)ò (Fry 2008, page 344). 

 

emission levels, in order to make electing forest management 
more palatable. 
 
Questions that have recently surfaced in the negotiations 
include the following: 
 

  Should emissions that stem from direct human 
ŀŎǘƛǾƛǘƛŜǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ άōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭέ ǇǊŀŎǘƛŎŜǎ ς 
such as increased use of wood for energy  ς be 
άŦŀŎǘƻǊŜŘ ƻǳǘέ όƛΦŜΦ ŜȄŎƭǳŘŜŘύ ǎƻ ŀǎ ǘƻ ƴƻǘ ŎŀǳǎŜ ŘŜōƛǘǎΣ 
even ƛŦ ŀǎǎƻŎƛŀǘŜŘ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜǎŜ άōǳǎƛƴŜǎǎ-as-
ǳǎǳŀƭέ ǇǊŀŎǘƛŎŜǎ ŀǊŜ ƎǊŜŀǘŜǊ ǘƘŀƴ ǘƘŜȅ ƘŀŘ ōŜŜƴ 
historically (see Box 3)?  

 How should risks less directly attributable to human 
actions be dealt with, if at all? How should increased 
emissions from fires and ƛƴǎŜŎǘǎ ōŜ άŦŀŎǘƻǊŜŘ ƻǳǘέΚ 
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 multi-year base? 

 
There are a number of different proposals on the table that 
contend with these thorny questions for Annex I Parties. 
However, one question that is not well addressed is how 
parties will maintain symmetrical accounting practices using 
these approacheǎΦ !ǘ ǇǊŜǎŜƴǘΣ ǇǊƻǇƻǎŀƭǎ ŦƻŎǳǎ ƻƴ άŦŀŎǘƻǊƛƴƎ 
ƻǳǘέ ƻƴƭȅ ŜƳƛǎǎƛƻƴǎ ŀƴŘ ƴƻǘ ǊŜƳƻǾŀƭǎ ǘƘŀǘ Ƴŀȅ ōŜ ƴƻƴ-
ŀƴǘƘǊƻǇƻƎŜƴƛŎ ƻǊ ǘƘŜ ǊŜǎǳƭǘ ƻŦ άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέ ǇǊŀŎǘƛŎŜǎΦ LŦ 
negotiators conclude that only the more complex approaches 
for setting reference emission levels 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 for the types of adjustments suggested in 
country proposals. 
 
 

 
 
 
 



Forests in the Balance Sheet 

WORLD RESOURCES INSTITUTE   •  December 2009 

 

17 

 
 

 
 

 
  

Box 3. Emission from Forest Management Areas in Canada 
 

 
 

Figure 3: Emissions and Removals in Forests Remaining Forests, Canada 
Source: Natural Resource Canada 2007 
 
 
9Ƴƛǎǎƛƻƴǎ ŀƴŘ ǊŜƳƻǾŀƭǎ ƛƴ ǘƘŜ άŦƻǊŜǎǘ ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ŎŀǘŜƎƻǊȅ ƛƴ /ŀƴŀŘŀ ŀǊŜ ƭŀǊƎŜ ŀƴŘ 
fluctuate significantly.  In 2006, total Canadian greenhouse gas emissions were 721 Mt of 
carbon dioxide equivalent (CO2e). For the same year the net LULUCF emissions (all 
activities) was 31.3 Mt of CO2e. On 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 Resource 
Canada 2007). This, combined with emissions resulting from insect infestations, causes the 
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 large 
fluctuations represent when setting a reference level using historical data. 
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Box 4. Data Requirements for Adjusting Reference Levels for Age Class, Natural Disturbances, and 
Business-As-Usual Practices 

The following list of data requirements was compiled by a group of experts during the Barcelona AWG-LCA 
meeting in November 2009: 

Age class adjustment 
!ƴ ŀƎŜ Ŏƭŀǎǎ ŀŘƧǳǎǘƳŜƴǘ ǿƻǳƭŘ άŦŀŎǘƻǊ ƻǳǘέ ǊŜŘǳŎǘƛƻƴǎ ƛƴ ǎŜǉǳŜǎǘǊŀǘƛƻƴ ǘƘŀǘ Ƴŀȅ ōŜ ƻŎŎǳǊǊƛƴƎ ŘǳŜ ǘƻ ŀƴ 
increasingly old forest age class structure, or an increase of removals from a young forest. In such cases, the 
following information would be required of countries: 

 A description of the methodology applied for the adjustment  

 Current age class data for forest types in the managed forest area by: 
o Species 
o Region and site class  
o Dominant management regime  

 Methodology for collecting age class data (e.g., spatially explicit, inventory-based, sampling, etc.) and 
related estimates for standard error 

 Assumptions for projecting future age class structure 

 Data supporting future projections, such as: 
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 assumptions, including literature references 

 Country/region-specific species growth curves and allometric equations, including literature references 

Natural disturbance adjustments 
²ƘŜǊŜ ŎƻǳƴǘǊƛŜǎ ŀǊŜ ǎŜŜƪƛƴƎ ǘƻ ŀǇǇƭȅ ŀ ƴŀǘǳǊŀƭ ŘƛǎǘǳǊōŀƴŎŜ ŀŘƧǳǎǘƳŜƴǘ ǘƻ άŦŀŎǘƻǊ ƻǳǘέ ƻǊ άŘƛƳƛƴƛǎƘέ ŜƳƛǎǎƛƻƴǎ 
from events like fires, pest outbreak, landslides, etc., the following information would be required: 

 A description of the methodology applied for the adjustment 

 Historical, region-specific, and natural disturbance data, including: 
o Types of disturbance (fires, insects), return intervals, extent of areas affected and proximity to 

human influence and infrastructure 
o For fires, ignition sources, where known, as well as intensity of fires  

 Correlations with environmental factors (e.g. El Niño/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 

 Post-disturbance management practices 

 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 
be learned by looking at the LULUCF 
negotiations and processes is that the 
active withholding of important data by 
countries has resulted in a lack of trust 
between various Parties and stakeholders 
ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŎǊŜŘƛōƛƭƛǘȅ ƻŦ ŎƻǳƴǘǊƛŜǎΩ 
expressed concerns, particularly their 
concerns about reference emission levels.  
For example, many countries have not 
provided the underlying data needed to 
verify their claims about hardships resulting 
from different reference level approaches.  
This lack of trust has led to renewed 
ǇǊƻǇƻǎŀƭǎ ƛƴ tŀǊǘƛŜǎΩ ǎǳōƳƛǎǎƛƻƴǎ ǘƻ ŎŀǇ ǘƘŜ 
ƴǳƳōŜǊǎ ƻŦ άŎǊŜŘƛǘǎέ ǘƘŀǘ ŀ ŎƻǳƴǘǊȅ ŎƻǳƭŘ 
claim from forest management activities 
under LULUCF (PNG 2009).  
 
The second lesson is that, given the 
concerns over data quality and reference 
levels in LULUCF accounting, more 
information about what countries are 
actually doing to change carbon dynamics ς 
in terms of their policies and measures - is 
necessary to build confidence that the 
άŎǊŜŘƛǘǎέ ōŜƛƴƎ ƎŜƴŜǊŀǘŜŘ ŀǊŜ ǊŜŀƭ ŀƴŘ 
verifiable. 
 
The information provided by Canada is 
ƛƭƭǳǎǘǊŀǘƛǾŜΦ  ! ǊŜǾƛŜǿ ƻŦ /ŀƴŀŘŀΩǎ ǘƘƛǊŘ 
national communication to the UNFCCCτ
which includes its inventory data, its 
national inventory report, its national 
communication report and a compilation of 
policies and measures the country has 
takenτreveals 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 
quantification 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  
 

 
ensuring that 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 Canada (Government of Canada 2009). 
 
A third lesson is that part of the discussion about credibility 
ǊŜǾƻƭǾŜǎ ŀǊƻǳƴŘ ŀ ŎƻǳƴǘǊȅΩǎ ǿƛƭƭƛƴƎƴŜǎǎ ŀƴŘ ŀōƛƭƛǘȅ ǘƻ ǊŜǇƻǊǘ ǘƘŜ 
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 issues -- more 

Box 4: Continued 

National circumstance adjustments 
Where countries are seeking to adjust their reference 
level for anthropogenic activities to forward looking 
baselines ς for example, to reflect increased use of 
bioenergy, changes in harvesting practices, or other 
national circumstances ς the following information 
would be required: 

 A description of the methodology applied for the 
adjustment and justification for the removal of 
the anthropogenic emissions and/or removals 

 The dominant management regime of the areas 
to be impacted and their historical management 
regimes  

 Increases or decreases of emissions in areas 
where anthropogenic disturbances are 
undertaken 

 New management regime being implemented  

 Changes in growth curves resulting from the 
anthropogenic disturbance  

 Regional information on forest types impacted  

 For each region/forest type impacted, the 
following information should be collected: 

o Data relevant to all forest carbon pools 
o Country- or region-specific emissions 

factors from activities 
o Growth curves and rotation intervals 
o Harvest data (by region, forest type and 

volume) 
o Effects of harvest on all carbon pools 
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than climate change impacts -- that concern 
stakeholders. By not reporting such 
impacts, countries are undermining their 
ability to present the case for why such 
activities are important for national well-
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 was signed. 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 questions that Parties may 
wish to consider as they make decisions 
about a forest mechanism for developing 
countries in a new international climate 
agreement: 
 

 Are there alternative ways to look at 
άŦƻǊŜǎǘ ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ 
can reduce some of the reference 
emission level issues and data quality 
issues that Annex I countries have 
faced? 

 Is financing from a fund needed, at least 
in the short term, to create a positive 
incentive, given the difficulties in 
getting precise data?  

 How can MRV practices for 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 
Ŧƛƴŀƭ ƳŜŎƘŀƴƛǎƳΩǎ ǎŎƻǇŜ ƻŦ ŀŎǘƛǾƛǘƛŜǎΣ ƛǘ 
can be progressively improved with 
better information?  

 
 
 
 
 

a. Alternative Accounting Rules  
 
Annex I countries have faced considerable difficulties in setting 
ǳǇ ŀŎŎƻǳƴǘƛƴƎ ǊǳƭŜǎ ǘƘŀǘ ǿƻǳƭŘ ǉǳŀƴǘƛŦȅ ŎǊŜŘƛōƭŜ άŦƻǊŜǎǘ 
ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǘƛƻƴǎ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ǊŜƳƻǾŀƭǎΦ  
One solution would be that Parties recommend that an IPCC or 
other expert group consider in more depth the different 
approaches to accounting for emissions and/or removals from 
ǘƘŜ άŦƻǊŜǎǘ ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ŀŎǘƛǾƛǘƛŜǎ  ƛƴ ŀ w955 tƭǳǎ 
mechanism. There are two major options, beyond the forest 
management activity approach, that Parties could consider in 
addition to the LULUCF approach: 
 

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

 
2. Undertaking land-based or full carbon accounting 

practices. This would ostensibly7 mean 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 
ƴƻǘ ŀƭƭƻǿ ŦƻǊ ŦŀŎǘƻǊƛƴƎ ƻǳǘ άƴƻƴ-anthropogenic 
ŜƳƛǎǎƛƻƴǎέ ό{ŎƘƭŀƳŀŘƛƴƎŜǊ Ŝǘ ŀƭΦ нллтōύΦ   

 
These options present both opportunities and risks. Under 
option 1, keeping the activities that reduce emission and 
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 
account for if they wish to participate in a REDD Plus 
mechanism, they may cherry pick those activities that make 
ǘƘŜƳ ƭƻƻƪ άƎƻƻŘΦέ  ²ƘƛƭŜ ŎǊŜŀǘƛƴƎ ŎǊƛǘŜǊƛŀ ƛǎ ŀƴ ƻōǾƛƻǳǎ 
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 
activities most relevant   for generating credits for changing 
behavior under their national circumstances.  Some of those 
data are already available in many developing countries, 
although still very rough. Refining that data may prove easier 
than capturing all forest-related emissions and removals. In 

                                                 
7
 Though land-based accounting is often mentioned, a clear 

description of what this would mean is still unclear. 
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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 that - as long as the 
assumptions countries use to estimate 
removals and emissions are complete and 
credible - all changes to the land base 
would be captured. If countries then still 
ŎǊŜŀǘŜŘ ǊǳƭŜǎ ǘƻ άŦŀŎǘƻǊ ƻǳǘέ ŎŜǊǘŀƛƴ 
emissions and/ or removals, this process 
might be more transparent than at present 
under LULUCF practices where different 
countries may capture 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 non-anthropogenic 
emissions applied to Annex I countries 
under LULUCF.  This would provide 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 
questions about non- anthropogenic 
emissions, activities that essentially look 
like the Annex IάŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘέ 
activity will likely be difficult to include 

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 includes all 
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 
Annex I caps would not be compromised. 
 
Another option ς if a fund is not possible ς is to use an 
intermediate approach that would allow for quantifying the 
ƭŀǊƎŜǎǘ ǎƻǳǊŎŜǎ ƻŦ ŜƳƛǎǎƛƻƴǎ ƛƴ άŦƻǊŜǎǘ ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ŀǊŜŀǎ 
(options are listed in Section B).  
 
Another approach 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 these 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 REDD Plus.  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 developing subcategories in the 
άŦƻǊŜǎǘ ǊŜƳŀƛƴƛƴƎ ŦƻǊŜǎǘέ ŀǊŜŀΣ ǿƘƛŎƘ ǎƻƳŜ ŎƻǳƴǘǊƛŜǎ ƘŀǾŜ 
already used to develop their inventory; for example, in 
ŘŜŦƛƴƛƴƎ  ǘƘŜ άƳŀƴŀƎŜŘ ŀǊŜŀέ ό9ƴǾƛǊƻƴƳŜƴǘ /ŀƴŀŘŀ 2006). 
 
Advantages of the subcategory approach include helping to 
determine:  
 

 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  

 the type of data required to support the development of 
credible reference levels.  
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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 management, such as 
biodiversity and tenure arrangements. 
 
Three potential, yet not mutually exclusive, 
options for a subcategory approach would 
be to report emissions and removals using 
ǘƘŜ ǎǳōŎŀǘŜƎƻǊƛŜǎ άƳŀƴŀƎŜƳŜƴǘ ǊŜƎƛƳŜΣέ 
άǘŜƴǳǊŜ ŀǊǊŀƴƎŜƳŜƴǘΣέ ŀƴŘ άŦƻǊŜǎǘ 
ecosysteƳ ƛƴǘŜƎǊƛǘȅΦέ CƻǊ ŜȄŀƳǇƭŜΣ 
άƳŀƴŀƎŜƳŜƴǘ ǊŜƎƛƳŜέ ŘŜŦƛƴƛǘƛƻƴǎ ƳƛƎƘǘ 
include the following information: 
 
άƴƻƴ-ƛƴǘŜƴǎƛǾŜ ƳŀƴŀƎŜŘ ŦƻǊŜǎǘέΥ ! 
managed forest in which silvicultural 
practices do not define the structure and 
composition of forest stands.  The forest 
may be a natural forest or a forest 
plantation; a management plan may or may 
not exist.  Lƴ ŀ άƴƻƴ-intensive managed 
ŦƻǊŜǎǘΣέ ƘǳƳŀƴ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ 
applied to perform production, ecological, 
or social functions, excluding the following: 
fellings that result in greater than 10 
percent reduction in growing stock, 
production of wood 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 sufficient to show 
that these exclusions are not violated and 
to account for changes in total biomass 
(Funk 2009) 
 
Definitions could be decided by countries 
and, if necessary, could differ across 
countries to account for various 
management regimes.  If standardized 
definitions prove impossible, best practice 
methods could be developed.  
 
Management definitions might also be 
linked to, or supplemented by, definitions 

of various tenure arrangements. For example, definitions might 
be given for private lands, state or national parks, timber 
Ǉƭŀƴǘŀǘƛƻƴ ŎƻƴŎŜǎǎƛƻƴǎΣ ŀƴŘ ƛƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜǎΩ ƭŀƴŘǎΦ  
 
Finally, definitions linked to the integrity of the forest 
ecosystem - in terms of levels of human intervention, combined 
size of the ecosystem, and/or other factors - might be 
embraced to classify the level of forest health. (See Box 5).  
 
Although currently not required, countries do selectively report 
some of this information already. A brief survey of Table 5A of 
the Common Reporting Format (CRF) from forested Annex I 
countries reveals that some nations already subdivide their 
forested land into categories based on information such as 
management status, species, or biome.  For example, Australia,  
Japan and New Zealand break down their forested land by 
separating out natural forest (which could also be called 
άƴŀǘƛǾŜέ ƻǊ ŜǾŜƴ άǇǊƛƳŀǊȅέ ŦƻǊŜǎǘύ ŦǊƻƳ ǇƭŀƴǘŀǘƛƻƴǎΦ  !ǳǎǘǊŀƭƛŀ 
and Japan also separate out managed forest from natural 
ŀǊŜŀǎΦ   !ǳǎǘǊŀƭƛŀ Ƙŀǎ ŀƭǎƻ ǎƻƳŜ άƳŀƴŀƎŜƳŜƴǘέ ƛƴŦƻǊƳŀǘƛƻƴ 
related to each subcategory. For exampleΣ άIŀǊǾŜǎǘ bŀǘƛǾŜ 
CƻǊŜǎǘǎέ ǊŜǇǊŜǎŜƴǘǎ ŀǊŜŀǎ ƻŦ ƴŀǘƛǾŜ ŦƻǊŜǎǘ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ 
harvested at some time and may still be available for harvest, 
or may now be in a reserve or other land tenure unavailable for 
harvest (Government of Australia 2009). While this definition 
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 their forests, 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 
biodiverǎƛǘȅΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ Řŀǘŀ ŀǊŜ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ƭŀȅŜǊƛƴƎ ǘƻƎŜǘƘŜǊ /ŀƴŀŘŀΩǎ LƴǘŀŎǘ ŀƴŘ 
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. 2008). Both Intact Forest Landscapes and 
Fragments represent unbroken expanse of natural ecosystems within the zone of current forest extent, 
showing no signs of significant human activity, and large enough that all native biodiversity, including 
viable populations of wide-ranging species, could be maintained (IFL website, Lee 2006). These 
landscapes represent some of the last large, mostly untouched boreal ecosystems on the planet and are 
believed to store as much carbon as tropical forest ecosystems in their soils (Malhi et al. 1999, Carlson 
2009). Given the importance of these ecosystems for both biodiversity and carbon storage, it would be 
helpful to understand the impact that forest management activities are having on these areas.  
By overlaying tree cover chŀƴƎŜ Řŀǘŀ ƻƴ ǘƘŜ άƳŀƴŀƎŜŘέ ŦƻǊŜǎǘ ƭŀȅŜǊ ǇǊƻǾƛŘŜŘ ōȅ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜ 
Canada staff (Environment Canada 2009), information about what is occurring can more clearly be seen. 
For example:  

1. While there is significant tree cover change in what Canada classifies ŀǎ άǳƴƳŀƴŀƎŜŘ ŦƻǊŜǎǘǎέΣ ƛǘ 
is mostly by fires, which represent about 99 percent of the total change. Of what little non-fire 
change there is, however, this appears to be in forest areas that in 2000 had been classified as 
having minimal human impacts (intact forest areas or intact forest area fragments).  

2. Fire levels in unmanaged areas are high, and these fires occur in both areas near and far from 
managed forest areas, making it difficult to always judge whether all fires in this area are non-
anthropogenic or 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 areas, possibly as a result of successful fire suppression activities in these managed 
areas, which is a criterion used by the Canadian government to define managed forest areas 
(Environment Canada 2009). 

4. Lƴ άƳŀƴŀƎŜŘ ŀǊŜŀǎέ ŀōƻǳǘ нΣрллΣллл ƘŀΣ ƻǊ пт ǇŜǊŎŜƴǘ ƻŦ the tree cover change from 2000 to 
2005, is from non-burn related impacts to Intact Forest Areas. This represents about 37 percent 
of total tree cover change from non-burn impacts in the managed area. 

 
 If such information were collected and reported systematically, Parties would then have baseline 
information with which they could easily monitor the impacts of activities on critical ecosystems, such as 
intact forest areas. They could articulate clear goals related to these areas. For example, parties could 
commit to reducing emissions from non-fire activities in managed intact forest areas by 50%, or 
eliminating deforestation altogether in intact forests, in an effort to consider biodiversity impacts (more 
relevant in intact forests, which harbor high levels of biodiversity), following the principles listed in 
5ŜŎƛǎƛƻƴ мсκ /atΦм  ǿƘƛŎƘ ǎǘŀǘŜǎΣ ά¢Ƙŀǘ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ƭŀƴŘ ǳǎŜΣ ƭŀƴŘ-use change and forestry 
activities contributes to the conservation of biodiversity and sustainable use of natural resourcesέ 
(UNFCCC 2005). 
 
In addition, as noted above, knowing where harvesting activities are occurring in previously undisturbed, 
e.g. intact forest, areas can help ensure that countries are using more appropriate growth curves and soil 
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 their 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 Schlamadinger et al. (2007a), 
presents a conceptual framework that could 
ƘŜƭǇ ǇŀǊǘƛŜǎ ǘƘƛƴƪ ŀōƻǳǘ ǊŜǇƻǊǘƛƴƎ άŎŀǳǎŜ-
ƻǊƛŜƴǘŜŘέ ŀŎǘƛǾƛǘƛŜǎΦ ¢Ƙƛǎ ǘȅǇŜ ƻŦ ǊŜǇƻǊǘƛƴƎ 
with subcategories of different 
management regimes reported in Common 
Reporting Format tables, could also be 
helpful. 
 
While these proposals may seem to present 
a greater burden in tracking activities in 
various areas, they may help improve the 
quantification of the emission reductions 
and sequestration achieved. This would 
allow all Parties to better understand 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 (AFOLU) GHG 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 accuracy and precision 
required to build confidence that 
declared emission reductions and 
increased removals from land-based 
activities are credible. 
 

The Indonesia example in Section B demonstrates the urgent 
need to build capacity and understanding about additional 
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).  
Regardless of the accounting requirements contained in the 
eventual forest mechanism, non-Annex I countries will need 
financial assistance to build the capacity to develop complete 
and robust AFOLU/LULUCF inventories.   
 

Section D: Conclusions and 
Recommendat ions  
 
Negotiation of a forest mechanism or mechanisms that create a 
positive incentive for developing countries to reduce forest-
related greenhouse gas emissions will be an important 
component of a successful Copenhagen summit or its follow-on 
meetings. 
 
It is vital that such a forest mechanism find a path that, 
compared with LULUCF, is less convoluted and fraught with 
issues that generate distrust between countries around the 
quantification of GHG emissions reductions and increased 

Figure 4. Matrix of Options for Linking LULUCF Commitments to Wider 
International Arrangements 

 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. 
 
In devising such a pathway Parties will need 
to emphasize the long-term health of a 
forest mechanism over short-term benefits 
offered by approaches not considered 
credible by all.  In doing so, Parties will need 
to balance the following: 
 

a) The accuracy of determining what 
the atmosphere contains ς which 
requires the development of a 
broader scope ς 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 impacts on 
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 I rules and 
practices for quantifying and accounting for 
emissions from forest loss and forest 
management activities, we recommend 
four points for the development of a REDD 
Plus mechanism. 
 
Recommendation 1: To account more 
accurately for forest-related emissions and 

removals, reporting requirements of a forest mechanism for 
both developed and developing countries should be broader 
than the current mandatory requirements under LULUCF.  
 
Recommendation 2: A system that relies 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 
accounted for. In some cases changing the definition of 
deforestation in order to capture significant land conversion 
activities may address some of the accuracy issues. 
 
Recommendation 3: Parties 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-
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 4: Any country that engages in 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 inventories.  
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