Registries and research: climate change mitigation
and forestry in the United States

The United States, having no
cap-and-trade national policy,
is experimenting with a variety
of offset approaches.
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The United States has actively pursued a
technology- and project-based approach
to addressing greenhouse gas emissions
since the climate change issue emerged
prominently around 1990. This approach
has been dually driven by greenhouse gas
reduction projects developed by electric
utility companies and the private sector,
and by research on emission reduction
and sequestration conducted by federal
government agencies and non-govern-
mental organizations (NGOs).

This path, since 2001, has been out-
side the global context of the Kyoto
Protocol which figures prominently for
most developed countries. The United
States alternative has emerged from
the country’s market-based tradition,
private landownership patterns and
complex political context. No federal
cap on emissions has been mandated,
largely because of congressional and
Bush Administration concerns about the
economic impacts of a cap-and-trade
system, and the limited participation
of developing countries in the existing
global reduction target agreement.

As a result, climate change mitigation
activities in the United States focus on:

* emerging voluntary greenhouse gas
reduction and registry programmes
that record emission reductions by
companies and other entities;

e research on advanced technolo-
gies in energy and other sectors to
reduceemissionsandincreasecarbon
sequestration (both geologicand ter-
restrial);

* sectoralinitiatives for voluntary com-
mitments to reduce emissions from
an entire sector (e.g. the aluminium
and forest products sectors).

Efforts to advance climate change miti-
gation in the United States are conse-
quently highly diverse, decentralized
and experimental, featuring learning by
doing. A wide range of players, includ-
ing states (e.g. California, Oregon and
Washington), several major cities (e.g.
Seattle, Washington; Salt Lake City,
Utah; Portland, Oregon), private com-
panies, trade associations (e.g. the
American Forest and Paper Associa-
tion), NGOs, federal agencies and sec-
toral partnerships are actively engaged
in greenhouse gas mitigation efforts at
all scales and in various sectors, includ-
ing forestry.

This article outlines some of the climate
change mitigation policies at the national
and subnational levels and identifies for-
est-related initiatives being developed
and implemented to help meet United
States climate goals.

FORESTRY AND CARBON STOCK
TRENDS IN THE UNITED STATES
The United States comprises a vast for-
est estate of about 226 million hectares
of forest land (FAO, 2001) and is both
a major world exporter and importer of
forest products. The federal government
has ownership and managementrespon-
sibility for about one-third of United
States forest land, with two-thirds owned
by state, local and private entities.

The Forest Service of the United States
Department of Agriculture (USDA-FS)
is the primary agency charged with
developing estimates of forest carbon
stock and flux (change in stocks) for the
United States. The data are incorporated
into the annual national greenhouse gas
inventory, which tracks changes in the

Unasylva 222, Vol. 56, 2005



C. EVANS/WWW.FORESTRYIMAGES.ORG/2118019

country’s greenhouse gas emissions and
is published in support of the United
Nations Framework Convention on
Climate Change (UNFCCC) (US EPA,
2005a). In recent years, USDA-FS has
developed a wealth of primary data on
forest carbon budgets and carbon stor-
age in wood products, as well as tables
for converting tree diameter and other
parameters to biomass at the state and
forest permanent plotlevels (e.g. Smith,
Woodbury and Heath, 2004; Jenkins et
al., 2004).

Several counter trends are influencing
carbon stocks in United States forests.
Decades of fire suppression and changes
in federal forest policy have resulted in
unnaturally high forest stocking, ele-
vated fuel levels and severe wildfires in
recent drought years. The National Fire
Plan (see USDA-FS, 2005) and Healthy
Forests Restoration Act (United States
Government, 2003) have recently mobi-
lized major fuel reduction efforts, and
wood products research now focuses
on utilizing small logs and woody bio-
mass. Research to measure the effects of
wildfire on carbon stocks and to explore
means of substituting biomass for fossil
fuel is also under way.

A new trend in forest land use is also
emerging. During the twentieth century
United States forest cover increased
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as abandoned crop and pasture lands
reverted to forest. Now the conversion
of private forest land to suburban devel-
opment is becoming an increasingly
prominent source of land-use change.
Trends predict that some 44.2 million
acres (17.9 million hectares) of private
forest lands will see dramatic increases
inhousing development in the next three
decades (Stein et al., 2005). Ownership
of large industrial holdings is especially
changing in response to global market
competition in timber and pulp. Tim-
ber Investment Management Organi-
zations, Real Estate Investment Trusts
and other forms of investment forestry
have entered the forest land market, with
real estate development a prime part of
the portfolio. Forest carbon stocks will
increasingly be affected as roads, homes
and commercial centres displace forest
cover and photosynthetic sequestration
(Best and Wayburn, 2001). Intensified
management in remaining production
forests may compensate for lost tim-
ber volume, but this may require more
carbon-intensive inputs (e.g. advanced
clonal seeding stock, fertilizer) and man-
agement (alternate silvicultural treat-
ments). The net outcome is still unclear,
and these opposing forest trends over
time will be akey influence in the United
States forest carbon budget.

Data on forest carbon stock and flux are
collected by the USDA Forest Service
and incorporated into the annual national
greenhouse gas inventory (Great Smoky
Mountains)

A COMPLEX POLICY LANDSCAPE:
ACTION ON MULTIPLE LEVELS
Federal level

In official policy statements by the White
House and State Department, the United
States Government has reaffirmed its
commitment to UNFCCC and its central
goal, to stabilize atmospheric greenhouse
gas concentrations at a level that will
prevent dangerous human interference
with the climate system. Since back-
ing away from ratification of the Kyoto
Protocol in early 2001, the government
has implemented a policy comprising
three major approaches.

First is slowing the growth of green-
house gas emissions. In February 2002
the government adopted a wide-ranging
strategy to reduce the greenhouse gas
intensity (i.e. greenhouse gas emissions
per gross domestic product) of the Amer-
ican economy by 18 percent by 2012. In
the United States Government view, ter-
restrial sequestration (e.g. agricultural
and forestry sinks) remains a significant
mitigation option as long as itis properly
measured and monitored.

Second is laying the groundwork for
current and future actions by develop-
ing new greenhouse gas reducing tech-
nologies for the use of coal, renewable
energy sources, geosequestration (such
as pumping CO, gas into abandoned
oil wells) and others in a wide range of
federally funded programmes.

The third element is working with
other nations to develop an effective
global response. The State Department
and other federal agencies have been
pursuing bilateral climate change rela-
tionships and partnership initiatives with
other countries.

Significant budget commitments have
been made to realize these goals. The
budgetrequest submitted to Congress for




the fiscal year 2006 proposes US$5.5 bil-
lion for climate change programmes and
energy tax incentives (US$250 million
more than 2005). This includes nearly
US$3 billion under the Climate Change
Technology Programto accelerate devel-
opment and deployment of greenhouse
gas reduction technologies. In the agri-
culture and forest sector, this includes
evaluation of potential technologies such
as precision agriculture (matching fer-
tilizer and other inputs to soil charac-
teristics) or use of advanced seedling
clonal varieties. Another nearly US$2
billion under the Climate Change Sci-
ence Program would support enhanced
use of remote sensing data to improve
resolution of carbon flux estimates
for the North American carbon cycle,
development of decision-support tools
in forest management, and adaptation to
potential climate change impacts.

A number of individual departments
are carrying out initiatives with impli-
cations for forestry. The following are
some examples.

Department of Energy. The Depart-
ment of Energy (DOE) began its Section
1605(b) voluntary greenhouse gas emis-
sion reduction activity registry in 1995.
Its structures and guidelines have been
under review since 2002 for enhanced
accuracy, reliability and verifiability
of greenhouse gas reductions reported.
USDA played a major role in producing
new methodologies and guidance docu-
ments for reporting agricultural and
forestry activities, including soil con-
servation, afforestation, forest manage-
ment and biofuel use. Revised registry
guidelines are expected to be finalized
in 2006 (see US DOE, Office of Policy
and International Affairs, 2005).

Department of Agriculture. USDA
announced in June 2003 that it would
provide targeted financial incentives for
land management practices that remove
carbon from the atmosphere or reduce
greenhouse gas emissions. The USDA

Conservation Reserve Program and the
Environmental Quality Incentives Pro-
gram supportincreased crop and grazing
land conservation, practices to reduce
emissions from agriculture, sustainable
forest management and the use of bio-
mass energy.

Environmental Protection Agency. The
United States Environmental Protec-
tion Agency (EPA) supports analysis of
accounting and mitigation potential for
forestry and agricultural activities in an
array of economic and climate change
models. The objective is to enhance
consideration of forest management as
a mitigation option by improving forest
data, cost estimates, treatment of com-
petition for land use across agricultural,
forest and biofuel options, and handling
of technical issues. For example, EPA
has funded development of carbon
sequestration project methodologies to
address baseline setting (establishing
credible business-as-usual projections
of forestry activity for the area where
mitigation is planned) and leakage (off-
site changes in greenhouse gas emissions
resulting from on-site activities, such as
deforestation forced elsewhere by on-
site forest protection), as well as case
studies in the United States, the Russian
Federation, Mexico, India and Southeast
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The state of Oregon has authorized the
marketing of forest carbon credits from both
state-owned and private forests as part of
an incentive programme combining forest
management with climate goals (managed
Pinus ponderosa in eastern Oregon)

Asia. Some EPA findings to date for the
United States (US EPA, 2005b) include
the following.

* The estimated greenhouse gas miti-

gation potential of afforestation, for-
est management and cropland soil
carbon management via low-tillage
systems and wood energy is signifi-
cant. National mitigation potential
is estimated to average almost 630
milliontonnes of CO, peryear (or 170
million tonnes of carbon) under one
scenario of a carbon price incentive
of US$15 per tonne of CO, (or $55
per tonne of carbon).
Agricultural soil and forest manage-
ment (lengthened rotation periods,
intensified use of inputs, etc.) domi-
nate mitigation activities at low car-
bon prices (US$15 or less per tonne
of CO,), while afforestation and
biofuels dominate at prices above
US$15.

State-level initiatives

Alongside national activities, individual
states have become fertile grounds for
climate initiatives. States have largely
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been free to design their own approaches,
using combinations of regulations and
incentives (see Pew Center on Global
Climate Change, 2005a). The primary
focus has been toreduce fossil fuel emis-
sions at their source, mainly through
greater efficiency in power generation,
transportation and industrial proc-
esses. At least 22 states have raised the
requirements for renewable energy in
their utility portfolios (i.e. wind, solar
and biofuels), and many have adopted
standards for more efficient appliances,
buildings and state automobile fleets
(e.g. California Air Resources Board,
2005). Most programmes take guidance
from The Greenhouse Gas Protocol:
a corporate accounting and reporting
standard (WRI/WBCSD, 2004), which
aims to harmonize international green-
house gas accounting standards so that
trading schemes and programmes are
compatible.

In addition to energy conservation, a
growing number of states are also consid-
ering sequestration in their forests as they
develop climate action plans (see Chan
and Forbes, 2005; FAO, 2004), with
a variety of approaches for increasing
forestation and recording emissions.

Increasing forestation. In 1997, Oregon
pioneered legislation requiring new
power plants to offset part of their CO,
emissions by paying into a climate
mitigation fund whose authorized uses
include forest restoration and tree plant-
ing. The fund is administered by a char-
tered non-profit organization, the Cli-
mate Trust (see www.climatetrust.org).
The current portfolio will offset 1.6
million tonnes of carbon dioxide from
US$4 million invested in offset projects.
Oregon has also authorized the market-
ing of forest carbon credits from both
state-owned and private forests as part
of an incentive programme combining
forest management with climate goals
(Cathcart, 2000; State of Oregon, 2004).
Forestation projects have been imple-
mented by the utility sector in other
states as well (see Box below).

Registry approach. Greenhouse gas reg-
istries provide a formal mechanism for
entities torecord emission reductions and
demonstrate their early actions. As part
ofits Climate Action Registry, California
recently adopted industry-specific pro-
cedures for forest landowners to report
changes in carbon stocks in their managed

forests (see Box on p. 46). A key element
is the recognition that preventing forest
loss can be as important to climate change
asincreasing average stocks per unit area
— a consideration that is not currently
taken into account in the Kyoto Protocol.
Georgia’s new forest carbon registry is
developing standards emphasizing wood
products as a reportable sink (Georgia
General Assembly, 2004). Pennsylvania,
Wisconsin and Maine, in collaboration
with the Pinchot Institute for Conserva-
tion (see www.pinchot.org), forest land-
owners and The Nature Conservancy,
are examining how to establish registry
standards for mixed hardwood stands.

Key dimensions to be considered when
incorporating forestry activities in regi-
stries include:

« eligibleactivities (e.g. afforestation,
reforestation, use of native versus
non-native forest species, preserva-
tion of old-growth versus managed
younger stands, requirement for per-
manenteasements, treatmentof wood
products);

e requirements for measuring and
monitoring;

* methods and standards for setting
baselines and estimating leakage.

Carbon and conservation in the Mississippi bottomlands

More then 80 percent of the forests in the Mississippi River Valley, which once stretched over 26 million acres (10.5 million hectares), have
been lost to agriculture and development. Funding to restore portions of the ecologically diverse alluvial forests has always been meagre
— until emission offsets became important to electricity producers. Concerned about potential future climate-related regulations, major
utilities began working with land trusts and federal agencies in the mid-1990s. Now more then 65 000 acres (26 300 ha) have been reforested
in the region (Cusick, 2005). Utilities pay for tree plantings under the guidance of ecosystem specialists and retain rights to additional
sequestered carbon. Such projects can offer significant environmental benefits to fish, wildlife and watersheds as well as carbon.

Some examples (Pew Center on Global Climate Change, 2005b):

* American Electric Power, working with the Conservation Fund and DOE’s Climate Challenge Program, has planted nearly 22 000
acres (8 900 ha) with 19 million mixed hardwood and conifer trees at a cost of approximately US$5.7 million. Projected CO,
sequestration is 4.7 million tonnes. Emissions and offsets are reported in DOE’s voluntary reporting registry (US DOE, Energy
Information Administration, 2005).

* Entergy, in partnership with the Trust for Public Land and the United States Fish and Wildlife Service, is helping to purchase 2 900
acres (1 175 ha) of land adjacent to the Tensas River Wildlife Refuge in Louisiana for restoration and management as a wildlife
refuge. This will sequester an estimated 800 000 tonnes of CO, over the next 70 years (Trust for Public Land, 2005).

* Cinergy has funded the purchase of trees for a 300-acre (121 ha) reforestation project being managed by the Nature Conservancy
in Indiana. The project will sequester approximately 75 000 tonnes of carbon dioxide annually.
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Regional efforts and carbon credit
exchange

As states gain experience, linkages are
developing across state boundaries.
Oregon, Washington and California
are sharing efforts to harmonize climate
programmes through the West Coast
Governors’ Global Warming Initiative
(see www.ef.org/westcoastclimate) and
the West Coast Regional Carbon Seques-

tration Partnership (see www.westcarb.
org). Joint efforts include research to
improve forest and fire carbon account-
ing. In the east, New York, New England
and mid-Atlantic states have formed
the Regional Greenhouse Gas Initiative
(RGGI, see www.rggi.org) to develop a
regional cap-and-trade system for green-
house gas credits and an emission trading
market. Further linkages between West

California forest protocols

The recently adopted reporting standards
of the California Climate Action Registry
(see www.climateregistry.org) address in
a pragmatic way the key issues raised in
international forest discussions, including
additionality, baseline, pools reported,
permanence and leakage. Key elements
are the following.

* Managed forests, not just forests set
aside for protection, are eligible for
reporting.

* Reporting is limited to activities using
native forest species and natural forest
management.

* Additionality above a business-as-usual
baseline must be demonstrated in order
to generate carbon credits.

* “Business as usual” is defined as manage-
ment that complies with all state forest
practice and resource laws, which are
highly prescriptive.

* Entity-wide reporting of biological and
non-biological emissions is required to
avoid selective reporting of only the
most favourable projects with a positive
sequestration balance.

* Required carbon pools for reporting
are tree biomass, standing dead biomass
and lying deadwood. Optional pools are
herbaceous understorey, soil, litter and
wood products.

* Permanence is addressed by requiring
a permanent conservation easement
preventing forest land development for
sequestration projects.

* The reporting standards are stringent
and third-party certified, and the state
pledges to stand behind the validity of
the reductions should future regulations
or carbon markets emerge.

TILLOL'Y

Coast states and RGGI, now under dis-
cussion, could bring together the ingre-
dients for a bi-coastal offset market,
possibly allowing forest offsets to meet
some portion of an emission reduction
obligation.

The Chicago Climate Exchange pro-
vides an existing mechanism for conduct-
ing trade in greenhouse gas reductions
(see www.chicagoclimatex.com). The
currency is the Carbon Financial Instru-
ment (CFI); 1 CFlisequal to 100 tonnes of
CO,. Forestcarbon credits from changes in
above-ground biomass and forestry offset
projects are eligible for reporting and trad-
ing. Trading volume is low because of the
lack of caps and a United States market,
but the system is a practical demonstra-
tion for investors of the mechanics and
potential for carbon trading.

ISSUES IN PROJECT APPROACHES

TO MITIGATION AND REGISTRIES

Given the significant reliance on vol-
untary greenhouse gas reductions in
the United States, many entities have
invested in the analysis of technical and
policy issues surrounding emission off-
sets. Key issuesinclude baseline setting;
establishing additionality of greenhouse
gas benefits beyond business as usual;
leakage; permanence; and measurement,
monitoring and verification methodolo-
gies and precision (see Table for a per-
spective on three of these issues based
on a recent EPA analysis). Addressing
these issues will be a major challenge
in the United States for the coming
years, as newly emerging programmes
issue guidance, receive their first few
years of mitigation reports and assess
if they have found a reasonable balance
between rigour and participation rates.
Other than DOE’s 1605(b) voluntary
emission reporting programme, other
programmes haverelatively little experi-
ence with reporting. The challenge is to
develop guidance that allows credible,
transparent and quantifiable reporting
that is relatively consistent across enti-
ties and mitigation activities, yet is not
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Overview of major implementation issues for forestry activities and projects

If no harvesting,
8-73%

future

Involves observable land use
change

Mitigation Leakage potential Baseline setting feasibility Reversal risk
activity and estimates? of greenhouse
gas benefits
(permanence)
Afforestation Moderate Credible baseline likely, as Moderate, if timber
adequate spatial and temporal or land prices
USA average: 28% resolution data largely available ~ change or major
natural disturbances
Range for 11 regions: Involves observable land-use occur (fire, pests)
18-42% change
Forest Likely via reduced Difficult to observe practices via Moderate, if timber
management  afforestation remote sensing or land prices
change or major
No estimates Includes many practices by natural disturbances
available forest type occur (fire, pests)
Protection Moderate—high Likely to require baseline Low if there is legal
(avoided deforestation rates by forest protection and it is
deforestation)  If harvesting, 9-92% type and region, projected into enforced

High in the case
of susceptibility to
wildfire, uncertain
legal status, major
commodity price
changes, etc.

Source: Adapted from US EPA, 2005b.

so complex and onerous that reporting
becomes burdensome and expensive.

IN SUM
Many climate activities are under way
throughout the United States so it will
be well poised to take advantage of any
eventual changes in climate policy and
maturing carbon markets in the country
and internationally. The United States
is building a strong base of research,
technology and institutional procedures
to reduce and offset greenhouse gases
through cost-effective approaches.

Forest carbon sequestration by itself
will not reverse global climate change.
But with 45 to 60 percent of all terrestrial
carbonin the world stored in forests, and
one-third of the United States forested,
forest mitigation activities are a key tool
in the climate toolbox. The capability of
forests to remove and store CO, from the
atmosphere remains an important part
of the global carbon balance. The envi-
ronmental, social and economic benefits
from forests provide additional reasons
to protect them and enhance their man-
agement.

Owing toits complex policy landscape
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Leakage estimated by comparing United States total of all forest and agriculture mitigation activities at a
given assumed carbon price to individual mitigation activities (e.g. afforestation).

and market economy, the United States
is emerging as a rich source of experi-
mental, activist approaches to evaluating
forest climate-change mitigation activi-
ties, methodologies and incentives. Its
pilot activities to implement and meas-
ure mitigation activities at the project,
company, state and federal scales are
just beginning to provide the data and
insights necessary to guide United States
decisions by stakeholders at all these
levels as carbon markets and policies
mature in the years just ahead. @
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