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Climate change imposes significant costs on society.

S cientific studies show that climate change will have, and in some cases has already had, severe consequences 
for society, like the spread of disease, increased food insecurity, and coastal destruction. These damages 
from emitting greenhouse gases are not reflected in the price of fossil fuels, creating what economists call 

“externalities.” The social cost of carbon (SCC) is a metric designed to quantify climate damages, representing 
the net economic cost of carbon dioxide emissions. The SCC can be used to evaluate policies that affect greenhouse 
gas emissions. Simply, the SCC is a monetary estimate of the damage done by each ton of carbon dioxide1 that is 
released into the air. 

In order to maximize social welfare, policymakers must ensure that the market properly accounts for all externalities, 
like greenhouse gas pollution. By failing to account fully for carbon pollution, for example, policymakers would tip 
the scales in favor of dirtier energy sources, letting polluters pass the costs of their carbon emissions onto the public. 
Incorporating the SCC into policy analysis removes that bias by accounting for the costs of such pollution.

The Social Cost of Carbon is a critical tool, offering 
information to help assess policies. 
The SCC allows federal agencies to weigh the benefits of mitigating climate change against the costs of limiting 
carbon pollution when they conduct regulatory analyses of federal actions that affect carbon emissions. To date, the 
SCC has been used to evaluate approximately 100 federal actions. 

Social Costs of 
Greenhouse Gases

FEBRUARY 2017

www.policyintegrity.org


 Institute for Policy Integrity  |  policyintegrity.org                                 2

Any effort to limit the use of the SCC, or alter its value so it no longer reflects the best available science, would be 
detrimental to the public interest. Such efforts would threaten an important policy tool and conceal the economic 
impacts of climate change. 

A federal court ruling spurred the development of the official U.S. 
SCC.
A ruling by the U.S. Court of Appeals for the Ninth Circuit in 2008 required the federal government to account for the 
economic effects of climate change in a regulatory impact analysis of fuel efficiency standards.2 As a result, President 
Obama convened an Interagency Working Group (IWG) in 2009 to develop an SCC value for use in federal regulatory 
analysis. The SCC is now used in agencies’ regulatory cost-benefit analyses and environmental impact statements of 
federal actions that affect greenhouse gas emissions. More recently, a 2016 ruling by the U.S. Court of Appeals for the 
Seventh Circuit upheld the Department of Energy’s use of the SCC in its analysis of a rule on energy efficiency standards 
for commercial refrigerators.3 

The SCC was developed through an academically rigorous, 
regularly updated and peer-reviewed process.
The IWG developed the SCC values using the three most widely cited climate economic impact models that link physical 
impacts to the economic damages of CO2 emissions. All of these integrated assessment models—known as DICE, FUND, 
and PAGE4—have been extensively peer reviewed in the economic literature.5 Each model translates emissions into 
changes in atmospheric carbon concentrations, atmospheric concentrations into temperature changes, and temperature 
changes into economic damages.6 The IWG gives each model equal weight in developing the SCC values.7 

The IWG used a robust, rigorous process, incorporating peer review of the estimates underlying the models and other 
inputs. Since its inception, the IWG has met several times to update its modeling to incorporate new scientific 
literature, and has sought input from experts to ensure that the SCC is based on the latest science. The most recent 
update by the IWG in 2016 reflects recommendations on the SCC from the National Academy of Sciences, and expands 
the group’s analysis to include two additional potent greenhouse gases: methane and nitrous oxide.8 

The National Academy of Sciences completed a robust review of the SCC calculation in 2017, lending additional 
credibility to the metric and endorsing several changes that would likely lead to a higher SCC estimate.9 The 
National Academy of Sciences’ full recommendations lay out future steps for the IWG to ensure that the SCC reflects 
the best available science and economics. The recommendations support the use of both declining discount rates (which 
would likely increase the SCC value) and a global damage calculation (more on both topics below). Because the federal 
SCC estimates have been based on rigorous and peer-reviewed science and economics, these values are a good 
basis for thoughtful policy analysis.
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The SCC is the most accurate existing estimate of the external 
cost of carbon dioxide emissions.
The central SCC estimate of around $41 per ton of CO2 (in 2016 dollars) is the best available estimate. Of course, 
there is uncertainty over the science and economics of climate change. This uncertainty is due to the complexity of the 
climate system, the difficulty of placing a monetary value on environmental services, the long time horizon over which 
climate change occurs, and the unprecedented amount of carbon emissions that have entered the atmosphere since the 
industrial revolution. As science and economics improve and progress, this uncertainty will decline, but uncertainty 
can never be fully eliminated from future predictions. The fact that there is uncertainty about the exact impacts 
of climate change does not mean that there is no social cost of carbon dioxide emissions. In fact, according to the 
models that calculate the SCC, uncertainty implies a higher SCC value and a need for more stringent climate policies.10

The SCC increases over time to reflect how the effects of climate change will intensify as more greenhouse gases 
accumulate in the atmosphere. The IWG’s central estimate for 2050 will be almost $70.11

Several categories of climate damages are omitted from the SCC.
While the 2016 IWG estimate is the best available SCC figure, it likely represents a lower bound for the costs of 
climate change because the models omit several categories of damage. Many omissions result from a lack of readily 
available monetary damage estimates for certain climate impacts. Damages currently omitted from the models include 
the effects of climate change on fisheries; the effects of increased pest, disease, and fire pressures on agriculture and 
forests; and the effects of climate-induced migration. Additionally, these models omit the effects of climate change on 
economic growth and the rise in the future value of environmental services due to increased scarcity.12

U.S. states and corporations also use a value for the cost of 
carbon in their decisionmaking and planning.13  
Increasingly, U.S. states are using the federal SCC. California, Illinois, Minnesota, Maine, New York, and Washington 
have begun using the federal SCC in energy‐related decisionmaking.14 Different states make different choices for what 
SCC estimates to use: Minnesota uses a range of SCC values; New York uses the “central” estimate (with a 3% discount 
rate); and Washington uses a higher estimate (based on a 2.5% discount rate). The importance of choosing the right SCC 
value is explored below.

Many major companies also quantify the cost of carbon pollution in their financial planning. According to a 2013 Carbon 
Disclosure Project (CDP) report, 29 prominent companies based in or doing business in the United States reported that 
they use an internal price on carbon pollution in their financial planning, to help weigh risks and opportunities related 
to climate change.15 

Decisionmakers can choose from multiple SCC values. 
The federal SCC estimates are not a single number, but instead a range of four estimates, based on three discount 
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rates, plus a 95th percentile estimate that represents catastrophic, low-probability outcomes.16 Discount rates allow 
economists to measure the value of money over time—the tradeoff between what a dollar is worth today and what a dollar 
would be worth in the future.17 Higher discount rates result in a lower SCC; if future climate damages are discounted at 
a high rate, we would be placing less value on avoiding those damages today. The IWG uses discount rates of 5, 3, and 
2.5 percent.18 The fourth value is taken from the 95th percentile of the SCC in all models with the 3-percent discount 
rate, which represents catastrophic but unlikely situations.19 Frequently, agencies will conduct their economic analyses 
using a range of SCC values.20 Other analyses will focus on a “central” estimate of the SCC.21 The SCC estimate using the 
3-percent discount rate is considered to be the “central” estimate.22 

Choosing the most appropriate discount rate is crucial to obtaining the best SCC estimate. A policymaker might 
decide that the uncertainty associated with climate damages warrants using a discount rate that declines over time, 
leading to a higher SCC.23 A consensus has emerged among leading climate economists that a declining discount rate 
should be used for climate damages, to reflect long-term uncertainty in interest rates. The National Academy of Sciences 
January 2017 recommendations to the IWG support this approach.24 Furthermore, because several types of damage 
from climate change are missing or poorly quantified in the SCC estimates, the federal SCC estimate associated with 
a 3-percent discount rate should be interpreted as a lower bound on the central estimate.25 

Finally, the global nature of climate change affects the scope of damages that go into the SCC calculations. Some 
commentators have argued that the SCC should include only domestic damages.26 However, the IWG and many others 
have concluded that the SCC should reflect global climate damages, citing numerous reasons including the trans-border 
nature of most damages and the need to encourage international coordination to address climate change.27As the National 
Academy of Sciences and others have shown, disaggregating domestic damages from the models is exceedingly complex, 
and current approaches tend to ignore the interconnectedness of the global economy.28 Using a domestic-only SCC 
would underestimate the true extent of climate damages. 

The SCC includes benefits from climate change.
Some have argued against using the SCC because climate change might have some beneficial effects, which they imply 
are being ignored in the SCC. But many categories of benefits that might result from climate change, such as potential 
increases in agricultural yields, are already captured in the SCC estimate. Other benefits are omitted, such as the increased 
availability of oil due to higher temperatures in the Arctic and the potential for fewer transportation delays from snow 
and ice. However, omitted negative impacts almost certainly counteract any omitted benefits.29 Other benefits from 
the use of fossil fuels that are unrelated to climate change (e.g., economic output) are omitted from the SCC estimates, 
but are included in any cost-benefit analysis in which the SCC is used. In such an analysis, the cost of a regulation, such 
as the potential loss of output, is always balanced against the benefits of carbon emissions reductions.

There are social cost estimates for other greenhouse gases.
The IWG has also developed robust federal estimates of the social cost of methane (SC-CH4) and social cost of 
nitrous oxide (SC-N2O). The SC-CH4 and SC-N2O methodologies build directly on the IWG’s SCC methodology, 
and replace the less accurate methodology of multiplying the SCC by these gases’ relative global warming potential. 
Therefore, the same rigorous, consensus-based, transparent process used for the federal SCC has shaped the federal 
SC-CH4 and federal SC-N2O estimates. Just as the federal SCC likely underestimates the true social cost of carbon, the 
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federal SC-CH4 and SC-N2O are likely to underestimate the true social cost of these other greenhouse gases due 
to omitted damages and uncertainties regarding the scope of the effects in the underlying models.30 Nonetheless, the 
2016 IWG SC-CH4 and SC-N2O are the best available estimates of the social costs associated with the emission of those 
greenhouse gases. 
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