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This paper reviews and compares the prevailing methods, metrics and assumptions underlying cost esti-
mates for CO, capture and storage (CCS) technologies applied to fossil fuel power plants. This assessment
reveals a number of significant differences and inconsistencies across different studies, not only in key
technical, economic and financial assumptions related to the cost of a CCS project (such as differences
in plant size, fuel type, capacity factor, and cost of capital) but also in the underlying methods and cost
elements that are included (or excluded) in a particular study (such as the omission of certain “owner’s”
costs or the cost of transport and storage). Such differences often are not apparent in the cost results
that are reported publicly or in the technical literature. In other cases, measures that have very different
meanings (such as the costs of CO, avoided, CO, captured and CO, abated) are all reported in similar units
of “dollars per ton CO,". As a consequence, there is likely to be some degree confusion, misunderstanding
and possible mis-representation of CCS costs. Given the widespread interest in the cost of CCS and the
potential for lower-cost CO, capture technology, methods to improve the consistency and transparency
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of CCS cost estimates are needed.
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1. Introduction and objectives

Carbon dioxide capture and storage (CCS) is a potentially criti-
cal technology for mitigating global climate change, but its current
cost is a major barrier to applications at power plants and other
large industrial sources of CO, (NRC, 2010; IEA, 2011; GCCSI, 2011).
Efforts are thus underway worldwide to develop new lower-cost
technologies, especially for CO, capture—the costliest component
ofa CCS system (IPCC, 2005; Figueroa et al.,2008; Rubin etal.,2012).
Given its potential importance in reducing greenhouse gas emis-
sions, information on CCS costs is sought by a broad range of actors
in government, industry and other organizations for purposes
of policy analysis, investment decisions, technology assessments,
R&D activities, and energy-environmental policy-making, includ-
ing development of legislation and regulations involving CCS.

Yet, as this paper will show, there are significant differences and
inconsistencies in the way CCS costs are currently calculated and
reported by various authors and organizations. The major objec-
tive of this paper, therefore, is to highlight key methodological
issues related to CCS cost estimates, including the specification of
project scope, terminology, calculation procedures, and the items
included (or excluded) in reported CCS costs. The paper also dis-
cusses the various measures of CCS cost that are commonly sought
and reported, and identifies some of the critical (and sometimes
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controversial) assumptions underlying such estimates. Also dis-
cussed are how or whether CCS costing methods treat such issues as
the level of technological maturity, technological change over time,
and the vintage of facility analyzed (e.g., new vs. retrofitted plants).
I[ssues related to uncertainty, variability and bias in assumptions
and data also are discussed.

2. Cost measures and metrics

Avariety of measures are used in the literature to report the cost
of CO, capture and storage systems, as well as other CO, reduc-
tion measures. The most common metrics include the cost of CO,
avoided; cost of CO, captured; cost of CO, abated (or reduced);
and the increased cost of electricity (for studies related to power
plants) (IPCC, 2005). As discussed below, the first three of these
measures have very different meanings, but because all three are
reported in similar units of “dollars (or other currency) per ton CO,”
there is significant potential for misunderstanding. Similarly, the
metric of increased cost of electricity also is used in different con-
texts. Users of these CCS cost measures must therefore be careful
to clearly understanding their meaning.

2.1. Cost of CO, avoided

The cost of CO, avoided is one of the most commonly reported
measures of CCS cost (e.g., IPCC, 2005; EPRI, 2009; NETL, 2010;
Finkenrath, 2011; GCCSI, 2011). It compares a plant with CCS to
a “reference plant” without CCS, and quantifies the average cost of
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