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International Negotiations to 
Stabilize Greenhouse Gases

In June 1992, representatives from 172 countries gath-
ered at the “Earth Summit” in Rio de Janeiro to discuss 
environmental issues. The United Nations Framework 
Convention on Climate Change (FCCC) was adopted to 
achieve “. . . stabilization of greenhouse gas concentra-
tions in the atmosphere at a level that would prevent 
dangerous anthropogenic interference with the climate 
system. Such a level should be achieved within a time 
frame sufficient to allow ecosystems to adapt naturally 
to climate change, to ensure that food production is not 
threatened, and to enable economic development to pro-
ceed in a sustainable manner.” The nonbinding goal of 
the Convention was “to return emissions of greenhouse 
gases to their 1990 levels by the end of the decade.” 
The United States responded to the FCCC in 1993 with 
the “Climate Change Action Plan,” a collection of about 
40 individual programs covering emissions reductions, 
energy efficiency, and productivity enhancements includ-
ing forestry activities.

At the first Conference of the Parties to the FCCC in 
1995, it was concluded that voluntary commitments were 
inadequate and would not be met by most developed 
countries. Negotiators then agreed to the need for specific 
limits on greenhouse gas emissions beyond the year 2000. 
The U.S. position on mitigation of greenhouse gas con-
centrations was clearly stated at the second Conference of 
the Parties in 1996. Three elements were seen as necessary 
for ratification of a treaty: 1) realistic and binding targets; 
2) flexibility in implementation; and 3) the participation 
of developing countries. 

The third Conference of the Parties, held in Kyoto, 
Japan, in December 1997, produced an agreement known 
as the “Kyoto Protocol” that contained the first two ele-
ments: 1) binding targets, and 2) flexible implementation. 
The U.S. President promised to negotiate an amendment 
to the agreement covering the participation of developing 
countries prior to submitting the agreement to the Senate 
for ratification. Under the terms of the agreement, the 
United States is bound to reduce emissions of greenhouse 
gases 7 percent below 1990 levels by 2008-2012. This is a 
substantial reduction given that emissions are expected 

to rise substantially during this period due to population 
growth and economic expansion. Various countries and 
groups of countries have different reduction targets (and 
increases in some cases). 

The role of forestry and land use change has been con-
troversial throughout the international negotiation pro-
cess. There are different opinions around the globe on 
whether forestry activities should be counted or not. A 
country’s position depends on factors such as whether 
their forests are currently or prospectively a net source or 
sink for carbon dioxide (CO2), whether carbon (C) stock 
changes in forests can be measured and verified, and 
the relative emphasis that should be placed on reducing 
emissions versus increasing sequestration. Some coun-
tries expressed concern that forest responses to “natural” 
factors such as increased atmospheric CO2 (which may 
increase growth) would allow a country to claim credit 
for greenhouse gas reductions that are not associated with 
specific activities.

The Kyoto Protocol attempted to reconcile the diversity 
of viewpoints on land use change and forestry. According 
to article 3.3 of the Protocol, land-use change and forestry 
activities that can be counted toward the emissions reduc-
tion target include afforestation, reforestation, and defor-
estation since 1990 if the changes in stocks can be verified. 
According to most interpretations of the Kyoto Protocol, 
forest management activities alone are not sufficient to 
allow an area of forest to count toward the emissions 
reduction target. Article 3.4 provides an opportunity for 
nations to propose including additional activities such as 
forest management. The agreement does include sustain-
able forest management as part of a general statement 
supporting sustainable development and protection and 
enhancement of sinks. 

The language, terminology, and accounting methods 
contained in the agreement are somewhat vague, and can 
be interpreted in different ways. Definitions of key terms 
such as “reforestation” are not stated, which becomes a 
problem for implementation because there are many dif-
ferent definitions in use throughout the world. The pro-
posed accounting system is vague. For example, it is not 
clear whether harvested timber should be counted as a 
forest sink and if so, under which circumstances it could 
be counted.

To address these issues, the FCCC asked the Intergov-
ernmental Panel on Climate Change (IPCC) to establish 
an expert panel to develop a special report on the land 
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use change and forestry provisions of the Kyoto Proto-
col. That group reviewed definitions, accounting issues, 
and activities that could potentially be included within 
the terms of the Protocol, and documented the various 
options for eventual reconciliation during the ongoing 
Conferences of Parties.

This chapter addresses options in the United States 
forestry sector to reduce emissions of greenhouse gases 
and to increase the rate of carbon sequestration in forest 
ecosystems. We summarize the various options that have 
been proposed in the literature, review the methodologies 
used to analyze options and compute baseline estimates, 
evaluate the potential for implementing various options 
and the expected changes in emissions or sequestration, 
and review costs and other considerations in implement-
ing mitigation policies.

Summary of Forestry Options 
to Reduce Emissions or 
Enhance Sinks

Numerous forestry options to mitigate atmospheric 
buildup of CO2 have been proposed. These options are 
categorized below according to whether their primary 
or direct effect is on emissions reduction, sink enhance-
ment, or a combination of emissions reduction and sink 
enhancement. Each of the options has indirect effects so 
that the three categories are not mutually exclusive. For 
example, forest management activities not only affect C 
storage in forest ecosystems, but affect the kind of prod-
ucts that may be produced from harvested wood, which 
in turn impacts energy use in two ways: 1) burning of 
byproducts to substitute for fossil fuel, and 2) substitution 
of wood products for similar products that use different 
amounts of energy in the production process (Marland et 
al. 1997).

Emissions Reduction

Reducing emissions is the most direct way to stabilize 
greenhouse gas concentrations in the atmosphere. Activi-
ties involving trees and forests may also achieve emission 
reductions indirectly, for example, by substituting one 
product for another, or by reducing demand for energy. 
In this section we identify the various forestry options 
for reducing emissions and the logic behind their poten-
tial inclusion as part of a comprehensive accounting for 
greenhouse gas sources and sinks.

Substitute Wood Products for More 
Energy-Intensive Products

Some wood products used in construction can be man-
ufactured with less energy than non-wood substitutes 
such as aluminum and concrete (Skog et al. 1996). To the 
extent that such substitution is practical and economic, 
an increase in these wood products and a corresponding 
decrease in their substitutes reduces energy demand and 
associated emissions. The effectiveness of product substi-
tution is based on a number of factors such as relative 
costs of inputs and elasticity of demand.

Reduce Demand for Energy in Growing Timber, 
Harvesting, and Wood Processing

Energy is used in establishing plantations, managing for-
ests, harvesting timber, and manufacturing wood products. 
Efficiency of energy use can be increased through engineer-
ing at each step in the manufacturing process. Adoption of 
more energy-efficient practices depends on economic evalua-
tion (U.S. Congress, Office of Technology Assessment 1991).

Reduce Biomass Burning (Wildfires)

Protecting forests from wildfire maintains standing 
biomass or allows biomass to increase. In some cases, par-
ticularly in the Western United States, fire protection has 
resulted in overstocked stands and large amounts of bio-
mass in dead and dying trees, posing a substantial risk of 
catastrophic wildfire or other natural disturbance such as 
an insect or disease outbreak (Sampson and Clark 1996). 
Both the long- and short-term consequences of fire pro-
tection must be considered in evaluating this option.

Sink Enhancement

Sink enhancement technologies are designed to offset 
emissions by storing more C in forest ecosystems and 
wood products. Because much of the forest area in the 
United States is managed for timber products on recur-
ring cycles of harvest, regeneration, and growth, there are 
opportunities to increase the average amount of stand-
ing biomass while still producing wood products. The 
harvested C that ends up in wood products and landfills 
is usually counted as an addition to the total amount of 
C sequestered. During the manufacturing process, wood 
waste that is burned for energy is sometimes counted to 
the extent that wood fuel is substituted for fossil fuel.

Afforest Marginal Cropland and Pasture

Conversion of cropland and pasture to forest, either 
by tree planting or natural afforestation, usually increases 
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