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Carbon Accounting Rules and Guidt 

Richard 

:s for the United States Forest Sector 

ABSTRACT 
The United States Climate Change initiative includes improve- 

ent of Energy's Volmtaq Greenhowe Gas 
Reporting Program. The program includes specific accoun*g rules 
and guidelines for reporting and registering forestry activities that 
reduce atmospheric C 0 2  by increasing carbon sequestration or 
reducing emissions. In the forestry sector, there is potential for the 
economic value of emissions credits to provide increased income for 
landowners, to support rural development, to facilitate the practice of 
susbinable forest management, and to support restoretion of eco- 
systems. Forestry activities with potential for achieving substantial 
reductions include, but are not limited to: afforestation, mine land 
redamation, forest restoration, agroforestry, forest mamgement, 
short-rotation biomass energy plantations, forest protection, wood 
production, and urban forestry. To be eligible for registration, the re- 
ported reductions must use methods and meet standards contained in 
the guidelines. Forestry presents some unique challenges and oppor- 
tunities because of the diversity of adivities, the variety of practices that 
can affect greenhouse gases, year-to-year variability in emissions and 
sequestration, the effects of activities on different forest carbon pools, 
and accounting for the effects of natural disturbance. 

T HE EVOLVING U.S. national plan for reducing green- 
house gases involves research to develop new tech- 

nology, voluntary participation, and targeted incentives 
(Abraham, 2004). A key part of the plan is the revision 
of guidelines for voluntary reporting of greenhouse gas 
reductions and sequestration by entities in the private 
and public sectors. In 2002 the President directed the 
Departments of Energy (DOE) and Agriculture 
(USDA) to revise the system for reporting and register- 
ing reductions in greenhouse gas emissions (United 
States Department of Energy, 2005). The reporting 
program was originally authorized by the Energy Policy 
Act of 1992 Section 1605(b) and is often referred to as 
the " 1605 (b) program." 

The purpose of this paper is to provide a general 
introduction to the accounting rules and guidelines for 
the forestry sector. The rationale for including forestry 
in an emissions reduction program is presented, along 
with a description of the kinds of forestry activities that 
have potential to increase carbon sequestration or 
reduce emissions. The basic elements of the reporting 
system are described, and some of the specific issues for 
reporting forestry activities are discussed. 

An entiq (a recognized business, institution, organi- 
zation, or household) may be interested in using the 
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registry to establish and document an emissions baseline 
and a record of subsequent emissions reductions and 
sequestration. This will facilitate their ability to take 
advantage of a possible future in which transferable 
emissions credits acquire value, and to receive public 
recognition for taking voluntary steps to address climate 
change. In the forestry sector, there is potential for the 
economic value of emissions credits to provide increased 
income for landowners, to support rural development, to 
facilitate the practice of sustainable forest management, 
and to support restoration of ecosystems. Some entities 
may be interested in using forestry activities to compen- 
sate for emissions from other kinds of activities such as 
manufacturing or electricity generation. 

Nationally, forestry activities represent a significant 
portion of the opportunities to manage greenhouse gases 
(Pacala and Socolow, 2004; Caldeira et al., 2004). There 
are many kinds of forestry activities that may be consi- 
dered by entities as a means to reduce greenhouse gases. 
Cost is a major factor guiding decisions about which 
activities in forestry or other sectors to pursue. Economic 
analyses suggest that improved management of existing 
forest lands may be attractive to landowners at a carbon 
price as low as $10/Mg, and that afforestation requires a 
higher carbon price to induce landowners to change land 
use (Lewandrowski et al., 2004; USEPA, 2005; Stavins 
and Richards, 2005). In practice, some forest carbon 
sequestration projects involving afforestation or ecosys- 
tem restoration have already been initiated even though 
sequestered carbon has little current value in the United 
States (Winrock International, 2005). 

Estimating the quantity of carbon sequestered by a 
forest can be a complex and potentially expensive task, 
representing a significant part of the cost of reporting. 
The rules and guidelines attempt to provide estimating 
and reporting options at the lowest possible cost while 
maintaining sufficient accuracy of estimates so that car- 
bon sequestration is equivalent to emissions reductions. 
The different options range from simple and inexpensive 
to complex and costly. Reporters may choose the sim- 
plest available methods that provide estimates with an 
accuracy that meets reporting objectives. For example, 
"default" factors and estimates are provided for those 
wishing to enter data that is typical for forestry activities 
in a region, but that may not accurately represent effects 
of specific entity activities on carbon in forest ecosystems 
and wood products (Smith et al., 2006). For estimates 
that are more specific to an entity or activity, measure- 
ment and modeling approaches are described. The most 
intensive estimation process may involve establishing a 
monitoring system based on remote sensing, field mea- 
surements, and models. 

The forestry guidelines produce estimates that are 
consistent and directly comparable with estimates of 
emissions reductions for other sectors in the 1605(b) 
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program, The guidelines are consistent with protocols 
used to report changes in forest carbon stocks in U.S. 
greenhouse gas inventories (USEPA, 2004; USDA, 
2MS4). This is achieved through use of consistent ter- 
minology, consistent definitions of ecosystem and wood 
product carbon pools, and consistent estimation ap- 
proaches based on national forest inventory statistics. 

The forestry technical guidefines include: (i) an over- 
view of calculation approaches, estimation methods, 
issues, and activities; and (ii) appendices with detailed 
method guidelines for measurement, models, look-up 
tables, and wood products. This paper is a summary of 
selected parts of the general guidelines and technical 
forestry guidelines as of December 2005. Readers 
should be aware that the guidelines will be modified 
over time, and that this paper constitutes an overview of 
the guidelines rather than a substitute for them. 

GREENHOUSE GAS SEQUESTRATION AND 
EmSSIONS BY THE FORESTRY SECTOR 
Forestry sector activities can remove carbon from the 

atmosphere and store it, a process known as carbon 
sequestration. Increasing carbon sequestration by forests 
and wood products reduces the concentration of carbon 
dioxide in the atmosphere as effectively as reducing 
emissions from burning fossil fuels. Carbon sequestra- 
tion is a two-step process: carbon dioxide is first 
withdrawn from the atmosphere by plants through the 
photosynthetic process, where carbon is stored in 
organic materials over a period of time. The sequestra- 
tion process ends when the carbon is released back to 
the atmosphere principally as carbon dioxide, through 
either combustion or decay processes. Net carbon in a 
forest ecosystem increases when the rate of carbon 
withdrawal from the atmosphere exceeds the rate of 

the burning of fossil fuels. Both cases demonstrate the 
variety of effects that forest harvesting and product use 
may have on carbon flows. 

Forestry activities affect many different carbon pools. 
Table 1 highlights the key carbon pools that reporters 
should account for when reporting in the context of the 
1605(b) program. With. the exception of harvested wood, 
estimates are directly associated with the land area. 
Some carbon pools such as the soil may not be affected 
significantly by a forestry activity, or the changes may be 
exceptionally difficult to assess. The guidelines include 
some special provisions for addressing emissions that are 
very small or impracticable to assess. In developing an 
estimation process, reporters should consider each of the 
forest and wood product carbon pools, whether the 
carbon pools are significantly affected, and what 
methods are available for making estimates. 

Although effects on all greenhouse gases are report- 
able, forestry activities mainly involve the exchange of 
carbon dioxide between the land and the atmosphere. 
Thus, accounting for carbon stocks and flows is the 
primary focus of the accounting rules and guidelines for 
forestry. There may be cases where other greenhouse 
gases are significantly affected by an activity. Of par- 
ticular concern for forestry is nitrous oxide, which may 
be released from fertilized forests or during prescribed 
fire, and methane, which is released from forested wet- 
lands. Since most forestry activities primarily affect car- 
bon stocks, the guidelines for the forestry sector only 
address sequestration and emissions of carbon dioxide. 
However, entities should estimate and report effects on 
other greenhouse gases if significant. 

ELIGIBLE ACTIVITIES WITHIN THE 
FORESTRY SECTOR 

release of carbon to the atmosphere. The forestry sector involves a broad range of potential 
Carbon is extracted from the forest as trees are greenhouse gas emissions sources, emissions reductions 

vested. However, the carbon is not necessarily returned activities, and carbon sequestration activities ( ~ i ~ d ~ ~ ~  
the If the trees are used make et al., 2000). Examples include, but are not limited to, 

wood products, a portion of the sequestered carbon will the 
remain stored in solid form up to several decades or 
longer. If the harvested tree; are used to produce Afforestation (conversion of agricultural land to 
energy, carbon will be released through combustion, forest) can lead to large increases in carbon stocks 
offsetting carbon that would have been released through for the treated area. 

Table 1. Carbon pools of forest ecosystetl~s and wood products. 

Detailed measwment and estimation Summarized estimates for default tattles Summarized estimates for reporting 

Live trees: aboveground 
Live trees: betowground 
Tree seedlings 
Shrubs, herbs, forbs, grasses 
Standing dead trees: aboveground 
Stmding dead trees: belowground 
Down dead wood 
Stumps and dead roots 
Fine woody debris 
Litter 
Humus 
Soil carbon 
Harvested wood mass (total removed) 

Live trees Ecosystem carhon 

Underritory vegetation 

Standing dead trees 

Down dead wood 

Forest floor 

Soil carbon 
Harvested wood mass (in use and in landfills) Wood products carbon 
Harvested wood mass (burned for energy) Not counted in emissions inventories because it is biogenic 
Harvested wood mas8 (emissiondnot used Not directly reported, hut counted as a reduction in other 

for energy) forest e d o n  pools 












