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nn The Obama Administration’s cli-
mate agenda is extremely costly 
and extremely ineffective.

nn It would cause a peak employ-
ment shortfall of more than 1 mil-
lion jobs, with over 500,000 jobs 
lost in manufacturing.

nn It would kill more than 45 percent 
of coal-mining jobs.

nn It would also reduce personal 
income by $7,000 per person 
(inflation-adjusted) by 2030.

nn For all of this economic destruc-
tion, the EPA’s climate regula-
tions will mitigate only 0.02 of a 
degree Celsius warming by the 
end of the century.

nn If the United States were to bring 
all economic activity to a halt and 
cut carbon emissions to zero in 
the U.S., it would still lower aver-
age temperatures by no more 
than 0.2 degree Celsius by 2100.

Abstract
The Obama Administration has proposed a series of mandates, regula-
tions, and taxes to control the energy sector of the American economy. 
These policies have all been to showcase that the federal government 
is “doing something” about climate change. This study describes these 
regulations and quantifies their impact by modeling the social cost of 
carbon as a carbon tax. The authors find that these types of regula-
tions would cost hundreds of thousands of jobs and cause a significant 
decline in personal income while having a minimal impact on global 
warming. The authors consequently advise policymakers to avoid in-
stituting these burdensome regulations on such an integral component 
of the U.S. economy.

W‌hen his climate cap-and-trade bill was defeated in the Demo-
crat-controlled Senate, President Barack Obama noted there 

were other ways of “skinning the cat.”1 Now we know that his cho-
sen way is an onslaught of mandates, regulations, and possibly taxes 
directed primarily by the Department of Energy (DOE) and the 
Environmental Protection Agency (EPA).

The indicator proposed by the Administration to guide the regu-
latory push is the “social cost of carbon” (SCC). In theory, the SCC 
measures the worldwide economic damage caused by the emission 
of a ton of carbon dioxide (CO2). In practice, SCC estimates are far 
too flawed for serious regulatory use. Studies by The Heritage Foun-
dation and others have highlighted numerous problems with this 
metric.2 Nevertheless, Obama Administration regulators are still 
relying on the SCC to justify and guide their rulemaking.
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This study examines the economic impacts of a 
comprehensive set of SCC-guided regulations on 
energy production and use. If implemented, these 
regulations would reduce aggregate gross domestic 
product (GDP) by more than $2.5 trillion between 
now and 2030. Employment would track nearly 
300,000 jobs below the no-carbon-regulation base-
line in an average year, with some years seeing an 
employment deficit of more than 1 million jobs.

How We Got Here
In 1999, environmental activist organizations 

sued the EPA to force the agency to regulate CO2 
emissions from motor vehicles. The case was even-
tually appealed to the Supreme Court, and in April 
2007 the Court ruled that carbon dioxide and five 
other greenhouse gases (GHGs) are pollutants and 
can be regulated under the Clean Air Act (CAA). The 
Court ordered the EPA Administrator to determine 
whether these GHG emissions were dangerous to 
human health and the environment and whether the 
scientific consensus on the effects of GHGs was set-
tled.3 Despite evidence and climate literature to the 
contrary,4 the EPA concluded that manmade green-
house gas emissions are a threat to human health 
and public welfare, not because of any direct adverse 
health impacts but because of their contributions to 
climate change.

That decision began a long regulatory process 
starting in July 2008 when the EPA released a 

564-page advance notice of proposed rulemaking 
(ANPR). The ANPR detailed the types of business-
es and entities that would potentially be affected by 
broadening the scope of the CAA to regulate green-
house gas emissions. Because greenhouse gases are 
typically emitted in far greater quantities than tra-
ditional pollutants, the CAA’s standards required 
regulation of sources or establishments that emit 
more than 100 tons or 250 tons (depending on the 
source) of a pollutant per year. This could have mas-
sively increased the number of regulated sources to 
include schools, farms, restaurants, hospitals, apart-
ment complexes, and churches.5

Recognizing the economic and logistical absurdi-
ty of attempting to regulate the carbon dioxide out-
put of all of these sources, the EPA proposed a “tai-
loring rule” that would amend the CAA to affect only 
large emitters of CO2. Industry groups challenged 
the EPA’s authority to essentially rewrite statutory 
language, and in June 2014, the Supreme Court said 
the EPA could not unilaterally change the law.6

The Supreme Court decision was an important 
victory for the enforcement of the separation of pow-
ers, but the Court did uphold what the EPA is trying 
to do. Facilities that fall under the CAA for major 
emissions of non-greenhouse gases such as sulfur 
dioxide or nitrous oxide may be required to take 
steps to control not only these pollutants, but also 
greenhouse gas emissions.7
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http://www.whitehouse.gov/the-press-office/2010/11/03/press-conference-president (accessed September 5, 2014).
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The Current Regulations
The EPA’s primary target for greenhouse gas 

emission reductions is electric power generation. 
Under Section 111 of the Clean Air Act, the EPA out-
lined regulations for new and existing power plants, 
first with New Source Performance Standards on 
new power plants under Section 111(b).8 Originally 
proposed in March 2012 with a standard threshold 
of 1,000 pounds of carbon dioxide equivalent per 
megawatt hour, the EPA reproposed new source per-
formance standards on September 20, 2013, that 
placed different thresholds on new coal-fired plants 
and new gas-fired plants. 

The EPA’s new rule, which will be finalized in 
January 2015, would effectively ban construction 
of new coal-fired power plants because the average 
coal-fired power plant emits nearly 1,800 pounds of 
carbon per megawatt hour. Even the newest, most 
efficient, supercritical power plant, which generates 
steam at a higher pressure than traditional subcriti-
cal coal-fired power plants, emits 1,700 pounds per 
megawatt hour.9

The Obama Administration continued its climate 
crusade in June 2014 by introducing regulations for 
existing power plants. Under Section 111(d) of the 
Clean Air Act, the EPA standards for greenhouse 
gas emissions from existing sources set reduction 
targets at 25 percent below 2005 levels by 2020 and 
30 percent by 2030. Under the Clean Power Plan, 
the EPA set different targets for each state based 
on the carbon intensity of the electricity genera-
tion in that state. The EPA uses a formula of “CO2 
emissions from fossil fuel-fired power plants in 
pounds (lbs) divided by state electricity generation 
from fossil-fuel fired power plants and certain low- 
or zero-emitting power sources in megawatt hours 
(MWh)” to calculate each state target.10 Given the 

EPA’s desire to transform the electricity sector, the 
original intentions of Section 111(d), and the recent 
Supreme Court ruling on the tailoring rule, the regu-
lations for existing power plants will face much-war-
ranted legal scrutiny. In fact, 12 states have already 
filed suit against the EPA over its Clean Power Plan.11

The EPA’s new rule, which will  
be finalized in January 2015,  
would effectively ban construction  
of new coal-fired power plants.

The Social Cost of Carbon
Underpinning the EPA’s proposed regulations 

and effectively determining the level of regula-
tion imposed is a cost-benefit analysis that uses the 

“social cost of carbon,” a highly questionable statistic 
from the environmental economics literature.

The EPA uses integrated assessment models, sta-
tistical models of the environment and economy, to 
determine the value of the SCC, which the EPA defines 
as the economic damage that a ton of CO2 emitted 
today will cause over the next 300 years. The regula-
tory use of the SCC is disturbing because the method 
for determining the value of the SCC is fundamental-
ly arbitrary. Even some proponents of policies to cut 
carbon dioxide emissions have pointed out the funda-
mental and fatal flaws in the damage functions of the 
statistical models used to estimate the SCC.12

In addition, the process appears to suffer from 
questionable assumptions that exaggerate the SCC 
values. The Heritage Foundation’s Center for Data 
Analysis (CDA) examined two of these models and 
found that using assumptions from more current 

8.	 U.S. Environmental Protection Agency, “What EPA Is Doing,” http://www2.epa.gov/carbon-pollution-standards/what-epa-doing  
(accessed October 27, 2014).

9.	 Jim Ross, “EPA Releases CO2 Rules for New Power Plants,” The State Journal (Charleston, WV), October 19, 2013,  
http://www.statejournal.com/story/23474197/epa-to-release-co2-rules-for-new-power-plants (accessed October 27, 2014).

10.	 U.S. Environmental Protection Agency, “Clean Power Plan Framework,”  
http://www2.epa.gov/carbon-pollution-standards/fact-sheet-clean-power-plan-framework (accessed October 27, 2014).

11.	 Neela Banerjee, “12 States Sue the EPA over Proposed Power Plant Regulations,” Los Angeles Times, August 4, 2014,  
http://www.latimes.com/business/la-fi-epa-lawsuit-20140805-story.html (accessed October 27, 2014).

12.	 For instance, Robert Pindyck says, “IAM-based analyses of climate policy create a perception of knowledge and precision, but that perception 
is illusory and misleading.” Pindyck, “Climate Change Policy,” p. 860. See also Anne E. Smith, David Harrison, and Meredith McPhail, “A 
Review of the Damage Functions Used in Estimating the Social Cost of Carbon,” American Petroleum Institute, February 20, 2014,  
http://www.afpm.org/WorkArea/DownloadAsset.aspx?id=4111 (accessed October 27, 2014).
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climate literature significantly reduces the estimat-
ed SCC. In one model, the use of assumptions rec-
ommended by the Office of Management and Budget 
produces an estimated positive benefit from increas-
ing CO2 rather than a net societal cost. Nonetheless, 
the EPA chose to justify its regulation based on an 
SCC it estimated to be $37 per ton.13

In order to estimate the impact on the economy of 
the Clean Power Plan’s regulatory scheme, based on 
an estimated SCC of $37 per ton, we have modeled 
the impact of an equivalent tax of $37 per ton carbon 
emissions14 instituted in 2015 and increasing accord-
ing to the EPA’s annual estimates of the social cost of 
carbon.15 Taxing CO2-emitting energy incentivizes 
businesses and consumers to change production pro-
cesses, technologies, and behavior in a manner com-
parable to the Clean Power Plan regulatory scheme. 
Modeling comparable tax changes as a substitute for 
estimating the macroeconomic impact of complex 
regulatory schemes is a widely accepted practice. To 
neutralize the analytical impacts of a tax’s income 
transfer, we model a scenario in which 100 percent of 
carbon-tax revenue is returned to taxpayers.

While the macroeconomic impacts of a regula-
tory scheme or a carbon tax should be broadly com-
parable, economists generally agree that in practice 
a carbon tax induces desired responses more effi-
ciently than  regulations.16 Regulations likely have 
distortionary impacts on economic activity that 
include encouragement of rent-seeking activity and 
lobbying, standardization of production processes 
that ultimately reduces the pace of innovation, and 
subsidies for politically preferred sources of energy 
and technologies. Because these types of distortions 
impose societal costs beyond those of a simple car-
bon tax, the economic impacts modeled here will, if 
anything, be lower than would actually occur in a 
regulatory scheme.

The High Cost of Regulation
To estimate the economic cost of the proposed 

regulations, we employed the Heritage Energy 
Model (HEM), a derivative of the National Ener-
gy Model System 2014 Full Release (NEMS). This 
model includes modules covering a variety of energy 
markets and integrates with the IHS Global Insight 
macroeconomic model. A full description of the 
model is provided in Appendix B. We modeled the 
impact of a revenue-neutral carbon tax starting at 
$37 per ton in 2015 through 2030. The costs turn out 
to be substantial.

If the Obama Administration continues with 
its plan to impose the comprehensive set of SCC-
guided regulations that was announced in 2013, we 
can expect the following economic impacts by the 
year 2030:

nn An average employment shortfall of nearly 
300,000 jobs,

nn A peak employment shortfall of more than 1 mil-
lion jobs,

nn 500,000 jobs lost in manufacturing,

nn Destruction of more than 45 percent of coal-min-
ing jobs,

nn An aggregate GDP loss of more than $2.5 trillion 
(inflation-adjusted), and

nn A total income loss of more than $7,000 per per-
son (inflation-adjusted).

The Energy Information Administration (EIA) 
has also analyzed the economic impact of a carbon tax 
using essentially the same model and found similarly 
devastating results. Comparing the EIA’s $25-car-
bon-tax estimate with the baseline shows more than 

13.	 Dayaratna and Kreutzer, “Unfounded FUND,” p. 9, Table 10, and Dayaratna and Kreutzer, “Loaded DICE.”

14.	 Although we refer to a “$37 carbon tax,” this is shorthand for the SCC schedule produced by the Interagency Working Group in 2013. It is $37 
per ton of CO2 in 2020, but lower in earlier years and higher in subsequent years.

15.	 U.S. Interagency Working Group on Social Cost of Carbon, “Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis 
Under Executive Order 12866,” The White House, May 2013, p. 18,  
http://www.whitehouse.gov/sites/default/files/omb/assets/inforeg/technical-update-social-cost-of-carbon-for-regulator-impact-analysis.pdf 
(accessed October 27, 2014).

16.	 For example, see Centre for Climate and Energy Solutions, “Options and Considerations for a Federal Carbon Tax,” February 28, 2013,  
http://www.c2es.org/docUploads/options-considerations-federal-carbon-tax.pdf (accessed September 5, 2014).
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$2 trillion in lost GDP from 2014 to 2030 and a peak 
employment differential of 1 million lost jobs.17

Exaggerated Benefits
While not explicitly acknowledging such costs, 

the Administration posits a number of benefits from 
its proposed regulations that are derived from mea-
surements of harm avoided. However, these benefits 
are based on faulty assumptions and/or misrep-
resentations of the actual state of climate science 
that result in overstatements of both the risks from 
climate change and the mitigating impact of the 

proposed regulations. To support the Administra-
tion’s climate change regulations, the White House 
released two climate reports in 2014.

The National Climate Assessment. In May, the 
U.S. Global Change Research Program published its 
third National Climate Assessment, which argues 
that human-induced warming is already affecting a 
number of regions in the country and that the effects 
will only worsen.18 The report determines that man-
made greenhouse gas emissions will accelerate sea-
level rise, increase the intensity and frequency of 
extreme weather, and warm the planet at an unsus-

17.	 U.S. Energy Information Administration, Annual Energy Outlook 2014, Table “Macroeconomic Indicators,”  
http://www.eia.gov/oiaf/aeo/tablebrowser/#release=AEO2014&subject=5-AEO2014&table=18-AEO2014&region=0-0&cases=co2fee25-
d011614a,ref2014-d102413a (accessed October 7, 2014).

18.	 Jerry M. Melillo, Terese (T. C.) Richmond, and Gary W. Yohe, eds., Climate Change Impacts in the United States: The Third National Climate 
Assessment, U.S. Global Change Research Program, 2014, http://nca2014.globalchange.gov/downloads (accessed October 27, 2014).
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tainable rate, adversely affecting everything from 
human and ecosystem health to transportation, for-
estry, and agriculture.19 Yet ample evidence suggests 
that the report is filled with bias, cherry-picking, 
exaggerated claims, and the failure to put assertions 
into context.20 Examples of areas where the report 
goes wrong include:

nn The claim of a 97 percent consensus and set-
tled science on manmade warming. There is 
broad agreement, even among those labeled as 
skeptics, that the earth has warmed moderately 
over the past 60 years and that some portion of 
that warming can be attributed to anthropogen-
ic carbon dioxide emissions. Such broad agree-
ment is largely the source of the 97 percent figure, 
although even that number is riddled with falsi-
ty.21 However, there is no consensus that tempera-
tures are increasing at an accelerating rate or that 
we are headed toward a climate catastrophe.22

nn Sea-level rise. While the sea level is rising, fre-
quent claims and predictions of accelerating sea-
level rise are not borne out in the data.23 In fact, 
sea-level rise has slowed recently. A March 2014 
report in Nature shows that the rate of increase 
has declined so much that climatologist Judith 
Curry said it “makes the 21st century of sea 
level rise projections seem like unjustified arm 
waving.”24

nn Extreme weather. The latest report on the sci-
ence from the Intergovernmental Panel on Cli-
mate Change and analysis provided by the Obama 
Administration’s National Climatic Data Cen-
ter conclude that there is not a case for extreme 
weather increases—no significant trends for 
floods, droughts, hurricanes, or tornadoes.25

nn Melting ice caps. Arctic Alaskan ice has melt-
ed, but global sea ice, which includes both Arctic 
and Antarctic ice, is above average. Antarctica is 
experiencing record sea ice, and even the Arctic 
has experienced remarkable gains in sea ice after 
one of its coldest summers on record.26

nn Climate sensitivity and climate models. Since 
2011, 16 studies published in peer-reviewed lit-
erature found that the median equilibrium cli-
mate sensitivity (the effect of doubling the car-
bon dioxide in the atmosphere) averages close to 
2 degrees Celsius (over all the studies), 40 percent 
lower than the 3.3 degrees Celsius projected by 
the climate reports.27 Many of the models that 
the federal government used to promulgate cli-
mate regulations projected a 0.3 degree Celsius 
warming over the past 17 years, when in real-
ity no warming occurred, even though CO2 emis-
sions increased. The failure to include the new 
studies on climate sensitivity and the inaccuracy 
of the models exaggerate many of the report’s 
other dire climate predictions.

19.	 Ibid.

20.	 Michaels and Knappenberger, The Missing Science from the Draft National Assessment on Climate Change.

21.	 Joseph Bast and Roy Spencer, “The Myth of the Climate Change ‘97%,’” The Wall Street Journal, May 26, 2014,  
http://online.wsj.com/news/articles/SB10001424052702303480304579578462813553136 (accessed August 22, 2014).

22.	 Richard McNider and John Christy, “Why Kerry Is Flat Wrong on Climate Change,” The Wall Street Journal, February 19, 2014,  
http://online.wsj.com/news/articles/SB10001424052702303945704579391611041331266 (accessed August 22, 2014).

23.	 J. M. Gregory et al., “Twentieth-Century Global-Mean Sea Level Rise: Is the Whole Greater Than the Sum of the Parts?” Journal of Climate,  
Vol. 26, No. 13 (July 2013), pp. 4476–4499, http://journals.ametsoc.org/doi/abs/10.1175/JCLI-D-12-00319.1 (accessed October 27, 2014).

24.	 Judith Curry, “Slowing Sea Level Rise,” Climate Etc., April 24, 2014, http://judithcurry.com/2014/04/24/slowing-sea-level-rise/  
(accessed August 22, 2014).

25.	 Intergovernmental Panel on Climate Change, Climate Change 2013: The Physical Science Basis, 2013, http://www.climatechange2013.org/ 
(accessed October 28, 2014), and Craig D. Idso, “Extreme Weather Events: Are They Influenced by Rising Atmospheric CO2?” Center for the 
Study of Carbon Dioxide and Global Change, September 10, 2014, http://www.co2science.org/education/reports/extremewx/extremewx.pdf 
(accessed October 28, 2014).

26.	 Danish Meteorological Institute, Centre for Ocean and Ice, “Arctic Temperatures: Daily Mean Temperatures North of 80 Degree North,”  
http://ocean.dmi.dk/arctic/meant80n.uk.php (accessed August 22, 2014).

27.	 Paul C. Knappenberger and Patrick J. Michaels, “Climate Models’ Tendency to Simulate Too Much Warming and the IPCC’s Attempt to Cover 
That Up,” Cato Institute, October 10, 2013,  
http://www.cato.org/blog/climate-models-tendency-simulate-too-much-warming-ipccs-attempt-cover (accessed October 28, 2014).
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These inaccuracies are merely the topline claims 
most commonly recycled by the media and propo-
nents of government-imposed action on climate 
change. Climatologists have thoroughly critiqued 
the National Climate Assessment, pointing out its 
many inaccuracies and misrepresentations.28

The Administration’s climate policy 
is extremely costly and extremely 
ineffective, even if climate change  
were a significant problem, which  
the literature indicates it is not.

Little Climate Impact from Regulations. The 
second report, released by the Obama Administration 
in July, warns that accelerating climate change brings 
accelerating costs. It claims that costs will increase 
by 40 percent for each decade of inaction on climate 
change.29 The report fails to mention, however, that 
the Administration’s climate policies come with steep 
price tags of lost jobs and reduced GDP as outlined 
above. Furthermore, that steep price could be all for 
naught because the proposed regulations promise 
little actual impact on possible temperature changes.

Using a climate calculator and model developed by 
the EPA, climatologists Paul Knappenberger and Pat 
Michaels project that the EPA’s climate regulations 
will mitigate 0.02 of a degree Celsius warming by the 
end of the century.30 The United States could effec-
tively bring all economic activity to a halt and cut car-
bon emissions to zero in the U.S. and still lower aver-
age temperatures by no more than 0.2 degree Celsius 
by 2100. In other words, the Administration’s climate 
policy is extremely costly and extremely ineffective, 
even if climate change were a significant problem, 
which the literature indicates it is not.31

Time to Step Back and Reevaluate
Given the uncertainties surrounding the science 

of climate change, the minuscule impact of the sug-
gested remedies, and the high cost of proposed reg-
ulations, now is a good time to step back from pre-
cipitous actions and exaggerated rhetoric. Now is the 
time to reexamine the Administration’s proposals 
in light of the latest science and current global cli-
mate trends, with a view to crafting cost-effective 
responses to whatever actual problem exists.

As detailed in this study, the current use of SCC 
estimates is particularly problematic. Although pos-
sibly interesting as academic exercises, at this point the 
SCC models lack sufficient credibility for cost-benefit 
analysis. Arbitrary increases in SCC values artificially 
boost the claimed benefits for emissions reductions in 
agency cost-benefit analyses on everything from power 
plant regulations to rules on kitchen appliances. The 
EPA’s SCC has already been used to slow coal mine 
expansions and could be used to stall or slow construc-
tion of new highways, pipelines, export terminals, and 
other large infrastructure development.32

We are at serious risk of inflicting severe eco-
nomic damage on ourselves and future generations 
on a quest that is quixotic at best. Science is a sober 
and rational endeavor. The current push for radical 
reductions in greenhouse gas emissions is neither.

—Kevin D. Dayaratna, PhD, is Senior Statistician 
and Research Programmer in the Center for Data 
Analysis, of the Institute for Economic Freedom and 
Opportunity, at The Heritage Foundation. Nicolas 
D. Loris is Herbert and Joyce Morgan Fellow in the 
Thomas A. Roe Institute for Economic Policy Studies, 
of the Institute for Economic Freedom and Opportunity, 
at The Heritage Foundation. David W. Kreutzer, 
PhD, is a Research Fellow for Energy Economics and 
Climate Change in the Center for Data Analysis.

28.	 Michaels and Knappenberger, The Missing Science from the Draft National Assessment on Climate Change.

29.	 Executive Office of the President of the United States, “The Cost of Delaying Action to Stem Climate Change,” July 2014,  
http://www.whitehouse.gov/sites/default/files/docs/the_cost_of_delaying_action_to_stem_climate_change.pdf (accessed October 28, 2014).

30.	 Paul C. “Chip” Knappenberger and Patrick Michaels, “0.02°C Temperature Rise Averted: The Vital Number Missing from the EPA’s ‘By the 
Numbers’ Fact Sheet,” Cato Institute, June 11, 2014,  
http://www.cato.org/blog/002degc-temperature-rise-averted-vital-number-missing-epas-numbers-fact-sheet (accessed August 22, 2014).

31.	 Patrick Michaels and Paul C. “Chip” Knappenberger, “Fuel Efficiency Standards for New Trucks—Can’t We Decide These for Ourselves?” Cato 
Institute, February 19, 2014, http://www.cato.org/blog/fuel-efficiency-standards-new-trucks-cant-we-decide-these-ourselves  
(accessed August 22, 2014).

32.	 Manuel Quiñones, “Greens See Judge’s Rejection of Colo. Lease as Turning Point in Climate Fight,” E&E Publishing, September 17, 2014,  
http://www.eenews.net/stories/1060005974 (accessed October 6, 2014).
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G
D

P per Capita 
Change (2014 D

ollars)
$25.38

–$94.87
–$549.65

–$677.76
–$627.87

–$527.82
–$527.92

–$541.82
–$480.49

–$433.76
–$401.53

–$392.20
–$418.39

–$462.92
–$510.50

–$549.36
–$571.09

–$7,742.57

Em
ploym

ent 
D

iff erential (M
illions)

0.04
–0.03

–0.64
–1.05

–0.99
–0.69

–0.48
–0.43

–0.32
–0.17

–0.03
0.07

0.08
0.04

–0.02
–0.09

–0.12

EM
PLO

YM
EN

T D
IFFEREN

TIA
L, BY SECTO

R

2014
2015

2016
2017

2018
2019

2020
2021

2022
2023

2024
2025

2026
2027

2028
2029

2030

M
anufacturing 

(M
illions)

0.02
–0.13

–0.46
–0.60

–0.58
–0.52

–0.50
–0.50

–0.48
–0.48

–0.47
–0.47

–0.48
–0.51

–0.53
–0.54

–0.55

Coal M
ining  

(Percentage Change)
0.1%

–20.6%
–34.0%

–41.6%
–43.4%

–43.5%
–43.9%

–45.1%
–45.0%

–45.6%
–46.1%

–46.0%
–47.1%

–48.0%
–48.1%

–47.2%
–45.7%

Textiles, A
pparel, and 

Leather (Percentage 
Change)

0.22%
–0.89%

–7.65%
–12.25%

–13.53%
–13.66%

–14.04%
–14.34%

–14.30%
–14.62%

–15.20%
–15.80%

–16.47%
–17.12%

–17.63%
–18.01%

–18.24%

Resins and Synthetics 
(Percentage Change)

0.15%
–1.04%

–4.03%
–5.78%

–7.06%
–8.45%

–9.16%
–9.08%

–8.51%
–8.01%

–7.59%
–7.20%

–7.04%
–7.05%

–7.11%
–7.25%

–7.41%

Plastics and Rubber 
Products (Percentage 
Change)

0.24%
–2.21%

–7.81%
–10.83%

–11.17%
–10.74%

–10.63%
–10.80%

–10.77%
–10.93%

–11.15%
–11.26%

–11.48%
–11.79%

–12.03%
–12.18%

–12.19%

G
lass and G

lass 
Products (Percentage 
Change)

0.23%
–1.82%

–5.39%
–6.45%

–7.36%
–8.67%

–9.80%
–10.18%

–10.04%
–10.08%

–10.27%
–10.38%

–10.54%
–10.73%

–10.77%
–10.65%

–10.42%

Cem
ent M

anufacturing 
(Percentage Change)

0.23%
–0.79%

–4.65%
–8.12%

–9.29%
–9.02%

–8.68%
–8.62%

–8.46%
–8.23%

–8.16%
–8.31%

–8.53%
–8.88%

–9.11%
–9.23%

–9.19%

O
ther N

onm
etallic 

M
ineral Products 

(Percentage Change)
0.20%

–1.52%
–5.42%

–8.02%
–10.38%

–11.97%
–13.25%

–14.40%
–15.35%

–16.46%
–17.75%

–19.01%
–20.39%

–21.76%
–22.89%

–23.66%
–24.31%

Iron and Steel Products 
(Percentage Change)

0.24%
–1.19%

–8.15%
–14.69%

–15.54%
–14.17%

–13.28%
–13.19%

–12.95%
–12.54%

–12.44%
–12.41%

–12.39%
–12.48%

–12.51%
–12.37%

–12.06%

A
lum

ina and 
A

lum
inum

 Products 
(Percentage Change)

0.10%
–0.74%

–4.06%
–8.86%

–14.12%
–18.43%

–20.28%
–20.29%

–19.85%
–19.90%

–20.34%
–20.92%

–21.58%
–22.17%

–22.61%
–22.85%

–22.89%

O
ther Prim

ary M
etals 

(Percentage Change)
0.15%

–0.97%
–4.65%

–7.91%
–9.57%

–9.77%
–9.47%

–9.33%
–9.12%

–8.96%
–8.89%

–8.90%
–9.13%

–9.54%
–10.06%

–10.54%
–10.91%

M
achinery (Percentage 

Change)
0.19%

–2.20%
–6.09%

–7.33%
–7.39%

–7.38%
–7.37%

–7.39%
–7.32%

–7.47%
–7.69%

–7.88%
–8.23%

–8.72%
–9.27%

–9.81%
–10.29%

APPeN
D

IX
 A TAbLe 1

The Eff ects of the EPA’s Proposed Carbon Regulation

Source: H
eritage Foundation calculations using the H

eritage Energy M
odel. See m

ethodology for details.
BG

 2975
heritage.org
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Appendix B: Methodology

Overview of Heritage Energy Model. This 
analysis utilizes the Heritage Energy Model, a deriv-
ative of the National Energy Model System 2014 Full 
Release.33 The Energy Information Administration 
of the Department of Energy and various nongov-
ernmental organizations use NEMS for a variety of 
purposes, including forecasting the effects of ener-
gy policy changes on a plethora of leading economic 
indicators. The methodologies, assumptions, con-
clusions, and opinions in this report are entirely the 
work of statisticians and economists at The Heritage 
Foundation’s Center for Data Analysis and have not 
been endorsed by and do not necessarily reflect the 
views of the developers of NEMS.

HEM is based on well-established economic the-
ory as well as historical data and contains a variety 
of modules that interact with each other for long-
term forecasting. In particular, HEM focuses on the 
interactions among:

1.	 The supply, conversion, and demand of energy in 
its various forms;

2.	 American energy and the overall Ameri-
can economy;

3.	 The American energy market and the world 
petroleum market; and

4.	 Current production and consumption decisions 
as well as expectations about the future.34

These modules include:

nn A macroeconomic activity module,35

nn A transportation demand module,

nn A residential demand module,

nn An industrial demand module,

nn A commercial demand module,

nn A coal market module,

nn An electricity market module,

nn A liquid fuels market module

nn An oil and gas supply module,

nn A renewable fuels module,

nn An international energy activity module, and

nn A natural gas transmission and distribu-
tion module.

HEM is identical to the EIA’s NEMS with the 
exception of the commercial demand module. 
Unlike NEMS, this module does not make projec-
tions regarding commercial floor-space data of per-
tinent commercial buildings. Other than that, HEM 
is identical to NEMS.

Overarching the above modules is an integrating 
module that consistently cycles, iteratively execut-
ing and allowing the various modules to interact 
with each other. Unknown related variables, such as 
variables that are a component of a particular mod-
ule, are grouped together, and a pertinent subsys-
tem of equations and inequalities corresponding to 
each group is solved via a variety of commonly used 
numerical analytic techniques, using approximate 
values for the other unknowns. Once each group’s 
values are computed, the next group is solved simi-
larly and the process iterates. Convergence checks 
are performed for each price and quantity statistic to 
determine whether subsequent changes in that par-

33.	 U.S. Department of Energy, Energy Information Administration, “The National Energy Modeling System: An Overview,” October 2009,  
http://www.eia.gov/oiaf/aeo/overview/pdf/0581(2009).pdf (accessed April 3, 2013).

34.	 Ibid., pp. 3–4.

35.	 HEM’s Macroeconomic Activity Module makes use of the IHS Global Insight model, which is used by government agencies and Fortune 500 
organizations to forecast the manifestations of economic events and policy changes on notable economic indicators. As with NEMS, the 
methodologies, assumptions, conclusions, and opinions in this report are entirely the work of CDA statisticians and economists and have not 
been endorsed by and do not necessarily reflect the view of the owners of the IHS Global Insight model.
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ticular statistic fall within a given tolerance. After 
all group values for the current cycle are determined, 
the next cycle begins. For example, in cycle j, a vari-
ety of n pertinent statistics represented by the vector, 
is obtained.36 HEM provides a number of diagnostic 
measures, based on differences between cycles, to 
indicate whether it has achieved a stable solution.

Carbon Tax Simulations and Diagnostics. We 
used HEM to analyze the economic effects of insti-
tuting a $37 carbon tax based on the EPA’s estima-
tion of the social cost of carbon, assuming a discount 
rate of 3 percent. HEM is appropriate for this anal-
ysis, and similar models have been used in the past 
to understand the economic effects of other carbon 
tax proposals.37 In particular, we conducted simula-
tions running a carbon fee that started in 2015 at $37 

(in 2007 dollars per metric ton of carbon dioxide) 
and followed the schedule presented by the Obama 
Administration through the year 2040.38 We chose a 
revenue-neutral carbon tax in which 100 percent of 
the carbon tax revenues are returned directly to tax-
payers. We ran HEM for 12 cycles to get consistent 
feedback into the macroeconomic activity module, 
which provided the figures presented in this study.

Based on differences between cycles, the diagnos-
tic tests suggested at the end of the 12 runs that the 
forecasts provided by the model had stabilized. The 
12 cycles were therefore sufficient to attain mean-
ingful convergence, thus providing the macroeco-
nomic statistics from which we can make informa-
tive statistical inferences.

36.	 Steven A. Gabriel, Andy S. Kydes, and Peter Whitman, “The National Energy Modeling System: A Large-Scale Energy-Economic Equilibrium 
Model,” Operations Research, Vol. 49, No. 1 (January–February 2001), pp. 14–25, http://dx.doi.org/10.1287/opre.49.1.14.11195  
(accessed October 28, 2014).

37.	 The Department of Energy, for example, has used NEMS to evaluate some policy proposals. See, for example, U.S. Department of Energy, 
Energy Information Administration, “AEO Table Browser,” http://www.eia.gov/oiaf/aeo/tablebrowser/ (accessed June 5, 2013).

38.	 U.S. Interagency Working Group on Social Cost of Carbon, “Technical Support Document: Technical Update of the Social Cost of Carbon for 
Regulatory Impact Analysis Under Executive Order 12866,” p. 18,  
http://www.whitehouse.gov/sites/default/files/omb/assets/inforeg/technical-update-social-cost-of-carbon-for-regulator-impact-analysis.pdf 
(accessed October 28, 2014).


