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Soil Carbon Sequestration in Agriculture:

The U.S. Policy Context

by Linda M. Young, Department of Agricultural Economics

and Economics, MSU-Bozeman.

As the United States has not adopted binding emissions for greenhouse
gases or ratiyed the Kyoto Protocol, national demand for sequestration
services is limited. Internationally, credit trading is limited to ratiyed
parties, so international demand for U.S. credits also is severely limited.

gricultural producers may

be able to beneyt from pro-

viding carbon sequestration
services to private markets or gov-
ernment programs over the medium
term. Agricultural soils can store
carbon, and producers can provide
carbon sequestration services by
using management practices that
increase and store carbon in the
soil. Markets for carbon credits are
emerging in Europe and in North
America, and some of the early
trades involve agricultural produc-
ers selling carbon sequestration
services. In addition, the U.S. gov-
ernment may implement programs
to meet carbon emission goals by
paying agricultural producers to
sequester carbon.

These developments are a
response to international concern
about global warming and the
growing scientiyc evidence that
emissions of heat-trapping or
greenhouse gases have resulted in
climate change. Carbon dioxide
is the most important greenhouse
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gases of the six included in the
Kyoto Protocol, accounting for 80
percent of the greenhouse gases
emitted by developed countries.
The U.S. Department of Energy
estimated in 2002 that the United
States emitted 1,883 million metric
tons carbon equivalent the previous
year . This MontGuide discusses
policies affecting the demand for
carbon sequestration in agriculture.
Because agricultural sequestration
services will have to compete with
other providers of carbon credits,
we also examine the demand for
carbon credits in general and how
policies and markets will affect
the development of government
programs for carbon sequestration
in agriculture.

The UN Framework and

the Kyoto Protocol
International concern about in-
creased levels of carbon dioxide
and other greenhouse gases in the
earthds atmosphere led to establish-
ing the Intergovernmental Panel on
Climate Change in 1988. The panel
concluded that human activities
increased greenhouse gas emissions
and caused climate change. While
acknowledging a degree of scien-
tiyc uncertainty, the United Nations
Framework Convention on Climate
Change states that fiwhere there are
threats of serious or irreversible
damage, lack of full scientiyc cer-
tainty should not be used as a rea-
son for postponing such measureso
to reduce greenhouse gas emissions.
Having been ratiyed by 175 nations,

including the United States, the UN
convention took effect in 1994. The
conventionds primary objective is to
reduce atmospheric greenhouse gas
concentrations to levels that would
prevent dangerous interference with
the climate system. All parties to
the UN framework agreed to pre-
pare and update national climate
change mitigation and adaptation
programs, including measures to
reduce emissions and enhance sinks
for carbon; promote use of climate-
friendly technology; undertake
research on climate change and its
mitigation; and compile and submit
a national inventory of greenhouse
gas emissions.

In addition, Annex | parties (41
industrialized countries and econo-
mies in transition [EIT]) agreed
to the non-legally binding aim of
reducing emissions to 1990 levels
by the year 2000. Annex Il par-
ties (industrialized minus EITs)
further agreed to ynancially assist
other parties in acquiring appropri-
ate technology. Annex | parties are
encouraged to undertake projects in
other countries to reduce emissions
or increase greenhouse gas removal.

Since the U.N. Framework took
effect in 1994, stronger scientiyc
evidence on the existence of cli-
mate change, as well as concern
that emissions continue to rise,
prompted the negotiation of the
Kyoto Protocol, which concluded
in December 1997. The key provi-
sion of the protocol requires An-
nex | parties to collectively reduce
emissions of greenhouse gases to a
level yve percent below the 1990
level by the yrst commitment pe-
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riod of 2008 to 2012. The protocol
also calls for establishing policies to
reduce emissions, including phasing
out subsidies for energy-intensive
technologies, creating regulatory
standards that encourage adoption
of alternative energy sources, taxing
emissions, reducing emissions from
transport systems, and controlling
methane emissions through innova-
tive waste management.

The Kyoto Protocol allows An-
nex | countries to meet their com-
mitments at least cost within some
constraints. They can receive credit
for implementing projects that reduce
emissions or remove carbon from the
air in other countries, and they can
trade credits with other Annex | par-
ties, subject to conditions.

The issue of establishing credits
for forestry and agriculture as car-
bon sinks was hotly debated during
negotiations. It is difycult to verify
the amount of carbon sequestered by
agriculture over time. Nevertheless,
guidelines for carbon sequestration
were agreed to in the 2001 Mar-
rakesh accords, which provide rules
for land use, land-use change, and
forestry. Revegetation and improved
management of cropland and graz-
ing land were recognized as carbon
sinks, and parties can receive credits
for carbon sequestered in excess of
1990 levels. Scientiyc bodies support-
ing the Kyoto Protocol continue to
work on protocols to verify emission
removals achieved by these activities.

The Kyoto Protocol becomes ef-
fective when ratiyed by 55 Annex |
governments representing 55 percent
of the total Annex I 1990 carbon
dioxide emissions. Currently, 119
countries representing 44.2 percent
of emissions have ratiyed the proto-
col. If Russia ratiyes the Protocol it
will enter into force, however, ratiy-
cation has been hotly debated in Rus-
sia and it is unclear if it will ratify.
Countries that have not ratiyed the
Kyoto Protocol, including Australia
and the United States, will continue
to be bound by their commitments
under the UN Framework.

Only parties that have ratiyed the
protocol and have met methodologi-
cal and reporting requirements may
engage in emissions trading that
counts toward meeting Kyoto Pro-
tocol requirements. Annex | parties
can purchase credits only from other

ratiyed Annex | parties. Because they
have not ratiyed the Kyoto Protocol,
the United States and Australia can-
not sell emissions or removal credits
to other Annex I parties. This means
that the carbon trading market will
be fractured into a market for sellers
who have ratiyed the protocol and
sellers who have not. International
demand is likely to be severely lim-
ited for carbon credits from sellers
who have not ratiyed the Kyoto Pro-
tocol, as the only buyers would be
countries that have not ratiyed and
thus are not under any binding com-
mitments to reduce emissions.

The U.S. Response to
Climate Change and

the Kyoto Protocol

Though the Clinton administration
negotiated the Kyoto Protocol, the
Bush administration refused to ratify it.
President Bushds public remarks argue
against both the form of the Kyoto Pro-
tocol and the scientiyc evidence behind
it. On June 11, 2001, Bush stated that
the emissions targets established by the
Kyoto Protocol fiwere arbitrary and not
based on scienceo and further claimed
that fino one can say with any certainty
what constitutes a dangerous level of
warming, and therefore what level must
be avoided.o In addition, President
Bush has said that he has been dissatis-
yed with the division of responsibility
between developed and developing
countries.

The Bush administration has pro-
posed a voluntary program of reducing
greenhouse gas intensity by 18 percent
in the next 10 years by voluntary and
incentive-based measures, as described
in the U.S. Climate Action report.
Greenhouse gas intensity is deyned
as the ratio of greenhouse gas emis-
sions to economic output. Key to the
administrationgs plan is tax incentives
for the development of renewable
energy, hybrid and fuel cell-powered
vehicles, co-generation and landyll gas,
and other new technologies. In response
to the administrationds Climate Action
Plan, some businesses have developed
their own voluntary initiatives to reduce
greenhouse gas emissions.

A key criticism of the administration
plan is that it allows U.S. total emis-
sions to continue increasing on its cur-
rent trend. Total U.S. greenhouse gas
emissions increased 14 percent between
1990 and 2000. Under the administra-

tionts plan, 2012 emissions would be 30
percent above 1990 levels, according
to the Pew Center on Global Change. If
the United States had ratiyed the Kyoto
Protocol, it would be required to reduce
emissions to 93 percent of 1990 levels
by 200812012. The Pew Center notes
that greenhouse gas intensity fell by 21
percent in the 1980s and 16 percent in
the 1990s, so that at best the Bush plan
will result in only very slight improve-
ments over existing trends.

The Bush administration proposal
mandates improvements to the current
federal registry of greenhouse gas emis-
sions. The goal of registry improve-
ments is to ensure that voluntary indus-
try actions to reduce greenhouse gas
emissions will be rewarded in the future
with transferable credits for emission
reductions. Currently, few businesses
participate in the registry, perhaps be-
cause there is no third-party veriycation
of reductions for buyers of carbon cred-
its. Registry improvements are expected
to be slow due to concerns over the
legality of binding future Congresses to
the current administration plan to grant
transferable credits.

The administrationés failure to adopt
binding national emissions limits and to
ratify the Kyoto Protocol may be per-
ceived by U.S. industry as a signal that
Bush does not consider climate change
to be a serious national problem that re-
quires international cooperation. While
some yrms may voluntarily reduce
emissions to take advantage of new
technology or to enhance their reputa-
tions, other yrms will not ynd incen-
tives strong enough to bear the cost. For
example, the United States has failed
to meet the voluntary goals agreed to in
the UN Framework. The United States
is using emissions caps and trading
programs to address other pollution
problems, such as acid rain. The U.S.
Environmental Protection Agency in
2002 described the national program to
reduce acid rain, which includes emis-
sions limits and trading, as successful in
meeting environmental goals in a cost-
effective manner. Discontented with
current Bush administration climate
policy, Senators John McCain (R-AZ)
and Joseph Lieberman (D-CT) have
introduced a bill to Congress to mandate
emissions reductions and to create an
emissions trading market.

Because greenhouse gas emissions
emanate from all over the globe, it is
widely recognized as an international



problem requiring international solu-
tions. The United States has ratiyed
other multilateral agreements to reduce
international emissions of pollutants,
such as the 1987 Montreal Protocol on
Substances that Deplete the Ozone Lay-
er. This treaty has been more successful
than anticipated in promoting techno-
logical solutions, in achieving reduction
goals, and in productively involving
developing countries in the multilateral
effort has been acknowledged by the
UN Environmental Program and the
US EPA. The lack of a credible national
plan for reducing greenhouse gas emis-
sions has motivated state governments
to yll the void, creating a disjuncture
between national and state policies.

U.S. State Policies on
Greenhouse Gas Mitigation
Many state governments have poli-
cies to reduce greenhouse gas emis-
sions. State regulations and programs
frequently embed greenhouse gas
mitigation in a broader set of goals that
include economic development, energy
independence, reduction of air pollution,
and prevention of urban sprawl. States
have enacted legislation designed to re-
duce emissions from older power plants
(Massachusetts), new power plants
(Oregon), and cars and trucks (Califor-
nia). The New England states and yve
Canadian provinces have committed

to develop a common framework for
achieving greenhouse gas reductions.
Thirty-eight states are implementing
registries with various requirements and
formats to record emissions and reduc-
tions by entities within state boundaries.
Californiads registry accepts reports
from businesses, nonproyt organiza-
tions, municipalities, and government
agencies and has established the third-
party veriycation procedures lacking in
the federal registry. These state regis-
tries provide the information necessary
to establish emissions baselines, the
foundation for offset programs. State
registries have been promoted by the
federal government as the yrst step in
reducing greenhouse gas emissions.

In the past, state environmental pro-
grams have often served as prototypes
for subsequent federal programs. How-
ever, in this case, the federal govern-
ment has not taken major responsibility
for solving a problem best addressed at
a national and international level and
instead is encouraging state govern-
ments, businesses, and nongovernmen-

tal organizations to address the problem.
The result is a patchwork of registries
and incentives for emissions reductions
that limits development of an efycient
market for carbon trading.

The Market for

Carbon Trading

The strength of the market for car-
bon credits will determine the demand
for agricultural sequestration services.
Market analysts state that the inter-
national market for carbon trading is
expanding rapidly; in 2002 the World
Bank estimated that trading would triple
over the following year to over 67 mil-
lion tons and that trade will reach the
multibillion-dollar mark in seven years.
The current market for carbon credits is
small relative to the reductions required
globally. For example, if the United
States had ratiyed the Kyoto Protocol

it would need to reduce emissions by
approximately 116 million metric tones
of carbon equivalent from 2001 levels.
Asingle reliable source of market in-
formation has not yet been established,
so estimates of the current size of the
carbon market vary, as trading is occur-
ring both through brokerage yrms and
directly between buyers and sellers.

In nations that have ratiyed the Kyo-
to Protocol, yrms are trading with the
expectation that the demand for carbon
credits will increase with the implemen-
tation of the protocol and its binding
emissions limits. Potential buyers, sell-
ers, and intermediaries want to filearn
by doingo and become established in
the market. Buyers of carbon credits
are mostly industries that expect to be
regulated under the Kyoto Protocol or
that are now regulated, such as in the
United Kingdom. For example, energy
companies that emit greenhouse gases
can purchase credits from a renewable
energy business, such as a wind-power
generator of electricity, whose activities
can create emissions offsets. When the
Kyoto Protocol is in force, regulated
yrms could buy credits from other yrms
holding credits or from yrms that can
create offsets.

Currently, prices for carbon credits
are below their social opportunity cost
due to uncertainty over future policies
and the development of the market.
The United States has not ratiyed the
Kyoto Protocol and does not have bind-
ing reduction emissions for greenhouse
gases, resulting in low demand and
prices for carbon credits. However,

some U.S. businesses are reducing
emissions and buying carbon credits.

In some cases, yrms are buying carbon
credits at low prices as a hedge against
the possibility that emissions limits will
be enacted in the future. Some yrms
may be motivated to purchase carbon
credits with the intent of publicizing this
action and enhancing their reputation as
a good environmental citizen. Finally,
some multinational yrms recognize that
their facilities will have to meet limits

in countries that have ratiyed the Kyoto
Protocol, and many anticipate that limits
will eventually be enacted in the United
States (Ball).

The Market for Agricultural
Sequestration

Purchases of agricultural seques-
tration services are rare at this time.
Environmental Defense, a U.S. non-
proyt organization, says that a few pilot
purchases of agricultural sequestration
services are occurring though market
information is limited. An indication of
the relative scarcity of agricultural se-
questration projects can be gained from
the Environmental Protection Agency
registry of voluntary measures to re-
duce, avoid, or sequester greenhouse
gas emissions. Of a total of 369 seques-
tration projects, 362 involved forestry
and 2 involved agricultural sequestra-
tion). These projects were not reported
as trades, and this number is referenced
simply to emphasize that agricultural
sequestration projects and trades are rare
at this time.

The most signiycant factors con-
straining demand in the U.S. carbon
market are the lack of binding emis-
sions reduction targets and timetables
and a lack of clarity over future U.S.
greenhouse gas policy. In addition, the
nascent market for greenhouse gases
has high transactions costs due to poorly
deyned product terms. Transactions
require detailed contracts that are rela-
tively expensive to produce. Carbon
market traders have called for a market
regulatory body and regulations to
further deyne product characteristics.
The Emissions Marketing Association
has suggested that markets for sulfur
dioxide (SO,) and nitrogen oxide (NO,)
could provicfe a template for carbon
contracts.

However, agricultural sequestration
services have some unique character-
istics that could increase the difyculty
of creating widely accepted commod-






