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Appendix A: Carbon Dioxide Equivalents and
Global Warming Potential

The following explanation of the concepts of carbon dioxide equivalents and
global warming potential is taken directly from the U.S. Energy Information
Agency.13

Global warming potentials (GWPs) are used to compare the abilities of
different greenhouse gases to trap heat in the atmosphere. GWPs are based on
the radiative efficiency (heat-absorbing ability) of each gas relative to that of
carbon dioxide (CO,), as well as the decay rate of each gas (the amount
removed from the atmosphere over a given number of years) relative to that
of CO,. The GWP provides a construct for converting emissions of various
gases into a common measure, which allows climate analysts to aggregate the
radiative impacts of various greenhouse gases into a uniform measure
denominated in carbon or carbon dioxide equivalents. The table at the right
compares the GWPs published in the Second and Third Assessment Reports
of the Intergovernmental Panel on Climate Change (IPCC).

In compiling its greenhouse gas emission estimates, EIA attempts to employ
the most current data sources. For that reason, and because the IPCC is
generally considered the authoritative source for GWPs, the GWP values
from the IPCC’s Third Assessment Report are used in this report. It is
important to point out, however, that countries reporting to the United
Nations Framework Convention on Climate Change (UNFCCC), including
the United States, have been compiling estimates based on the GWPs from
the IPCC’s Second Assessment Report. The UNFCCC Guidelines on
Reporting and Review, adopted before the publication of the Third
Assessment Report, require emission estimates to be based on the GWPs in
the [IPCC Second Assessment Report. This will probably continue in the short
term, until the UNFCCC reporting rules are changed. Following the current
rules, the U.S. Environmental Protection Agency (EPA), which compiles the
official U.S. emissions inventory for submission to the UNFCCC, intends to
present estimates based on the GWPs published in the Second Assessment
Report in its report, Inventory of U.S. Greenhouse Gas Emissions and Sinks:
1990-2002, scheduled for release in April 2004.

The table below shows U.S. carbon dioxide equivalent greenhouse gas
emissions calculated using the IPCC’s 1996 (Second Assessment Report) and
2001 (Third Assessment Report) GWPs. The estimate for total U.S.
emissions in 2002 is 0.6 percent higher when the revised GWPs are used. The
estimates for earlier years generally follow the same pattern. Using the 2001
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GWPs, estimates of carbon dioxide equivalent methane emissions are 9.5
percent higher, and carbon-equivalent nitrous oxide emissions are 4.5 percent
lower. Carbon dioxide equivalent emissions of HFCs, PFCs, and SF; are
lower for some years and higher for others, depending on the relative shares
of the three gases.

Comparison of 100-Year GWP Estimates from the IPCC’s
Second (1996) and Third (2001) Assessment Reports

Gas 1996 IPCC GWP 2001 IPCC GWP
Methane 21 23
Nitrous Oxide 310 296
HFC-23 11,700 12,000
HFC-125 2,800 3,400
HFC-134a 1,300 1,300
HFC-143a 3,800 4,300
HFC-152a 140 120
HFC-227ea 2,900 3,500
HFC-236fa 6,300 9,400
Perfluoromethane 6,500 5,700
(CF4)

Perfluoroethane 9,200 11,900
(CaFs)
Sulfur Hexafluoride 23,900 22,200

(SF6)
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