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Soll Carbon Sequestration in Agriculture:
Can Agriculture Compete
In a Market for Carbon?

by John Antle and Susan Capalbo, professors Dept. of Agricultural Economics and
Economics, MSU-Bozeman; Si®n Mooney, asst. professor Dept. of Agricultural and
Applied Economics, Univ. of Wyoming, Laramie; Edward Elliott, professor and director,
School of Natural Resource Sciences, Univ. of Nebraska, Lincoln; and Keith Paustian,
professor, Natural Resource Ecology Lab., Colorado State Univ., Fort Collins

A Montana dryland grain production study shows that soil carbon
sequestered by grain producers in the northern Great Plains region could
compete in a national or international market for carbon.

here is a growing interest

in carbon sequestration as a

means for offsetting the effects
of climate change. Carbon sequestra-
tion is the process of transforming
carbon in the air (carbon dioxide or
CO,) into soil carbon. The removal
of greenhouse gases from the at-
mosphere into fisinks,0 such as soil,
is one way of addressing climate
change. Reductions in industrial
emissions is another. Studies indi-
cate that producers can sequester
signiycant amounts of atmospheric
carbon in soils by adopting no-till,
minimume-till or continuous cropping
practices. This MontGuide outlines
the key factors that determine the cost
per metric ton of carbon sequestered in
agricultural soils and presents results
from a study of carbon sequestration in
Montana dryland grain production sys-
tems. These results indicate that grain
producers in Montana could sequester
as much as 20 million metric tons of
carbon in soil over a 20- to 30-year
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Consortium for Agricultural Soils Mitigation of Greenhouse Gases explonng the

potential of agricultural sequestration of
carbon. Soil carbon sequestration can be
used to reduce the level of greenhouse
gases in the atmosphere. Montana State
University - Bozeman in collaboration
with nine institutions will provide the
data and analysis needed to explore

the potential of this new market for
agricultural producers. More information
and accompanying publications can be
found at www.casmgs.montana.edu.

period at a cost that is competitive
with industrial emissions reductions
or other sinks such as conversion

of agricultural land to forests. The
results also indicate that the cost per
metric ton of soil carbon sequestered
varies with soil and climate condi-
tions and the type of practices used
to increase soil carbon. Furthermore,
the value of soil carbon contracts to
producers depends critically on the
terms of such contracts.

Factors in the cost of
carbon sequestered in
agricultural soil

Farmers entering into contracts to
sequester carbon in soil would agree
to adopt practices that fiproduceo
carbon in the soil. In this sense,
carbon contracts would be similar
to existing commaodity futures con-
tracts. However, carbon contracts
would be different from conven-
tional commaodity contracts in two
important respects.

First, in the case of soil carbon,
the buyer never actually takes de-
livery of the commodity; rather, the
commaodity is embodied in an asset
(the soil) that belongs to the land-
owner. Moreover, unless the land is
managed appropriately, carbon that
is stored in soil may be released back
into the atmosphere. In this respect,
producers can be thought of as pro-
viding a carbon sequestration service
rather than a commodity that can be
physically removed from the farm.

Second, unlike other agricultural
commaodities, changes in soil carbon
are not directly visible to either the
producer or the buyer. The changes

in soil carbon speciyed in contracts
will need to be veriyed by appropri-
ate yeld measurements.

Third, carbon is spatially and
temporally variable, and therefore
the quantity a farmer can sequester
in the soil is uncertain at the time
the contract is traded. The total cost
of providing soil carbon services is
therefore equal to the compensation
that would be paid to the farmer for
changing land-use or management
practices, plus the costs of nego-
tiating contracts and monitoring
compliance. In some cases, such as
changing land-use practices, compli-
ance can be monitored visually at a
low cost. In other cases, for example,
changing management practices
such as fertilization rates, monitoring
compliance may be more costly.

Suppose that soil science research
has established the annual average
rate of carbon accumulation for each
major type of soil, accounting for
conditions such as climate and man-
agement practices. Further suppose
that farmers could enter into con-
tracts (either with the government
or private yrms) to provide carbon
sequestration services for a speciyed
time period. The contract pays the
farmer an amount each year over the
contract period to follow speciyed
management practices that sequester
additional tons of carbon per acre or
hectare per year.

The buyer of the carbon values
the contract according to how much
carbon the farmer sequesters in soil
and how long the process takes. As
an example, let's assume that the
buyer of the contract can take credit
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