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CO2-EMISSION CUTS: 
THE ECONOMIC COSTS OF THE 
EPA’S ANPR REGULATIONS

DAVID W. KREUTZER, PH.D., AND KAREN A. CAMPBELL, PH.D.

The Environmental Protection Agency’s (EPA)
Advance Notice of Proposed Rulemaking (ANPR)
foreshadows new regulations of unprecedented
scope, magnitude, and detail. This notice is not just
bureaucratic rumination, but could very well
become the law of the land. Jason Grumet, a senior
environmental advisor to Barack Obama, has
promised that a President Obama would “initiate
those rulings.” These rulings offer the possibility of
regulating everything from lawn-mower efficiency
to the cruising speed of supertankers. Regardless of
the chosen regulatory mechanisms, the overall eco-
nomic impact of enforced cuts in carbon dioxide
(CO2) emissions as outlined in the ANPR will be
equivalent to an energy tax.

By expanding the scope of the 1990 amendment
to the Clean Air Act (CAA), the EPA will severely
restrict CO2 emissions, thereby severely restrict-
ing energy use.1 Specifically, the EPA would use the
CAA to regulate emissions of greenhouse gases
(GHG) from a vast array of sources, including motor

vehicles, boats and ships, aircraft, and rebuilt
heavy-duty highway engines.2 The regulations will
lead to significant increases in energy costs. Fur-
thermore, because the economic effect of the pro-
posed regulations will resemble the economic effect
of an energy tax, the increase in costs creates a cor-
respondingly large loss of national income.

Using the CAA to regulate greenhouse gases will
be very costly, even given the most generous
assumptions. To make the best case for GHG regula-
tion, we assume that all of the problems of meeting
currently enacted federal, state, and local legislation
have been overcome.3 Even assuming these unlikely
goals are met, restricting CO2 emissions by 70 per-
cent will damage the U.S. economy severely:

• Cumulative gross domestic product (GDP)
losses are nearly $7 trillion by 2029 (in infla-
tion-adjusted 2008 dollars), according to The
Heritage Foundation/Global Insight model
(described in Appendix A).

1. The EPA has the authority to regulate all greenhouse gases. The primary GHGs to be regulated are CO2, methane, and nitrous 
oxide. This paper limits its analysis to the economic impact from the higher energy costs that regulating CO2 would generate.

2. In Massachusetts v. the Environmental Protection Agency, 549 U.S. 497 (2007), a divided Supreme Court determined that 
carbon dioxide is a pollutant as defined in the Clean Air Act. This decision gives the EPA the authority, but not neces-
sarily the mandate, to regulate CO2 to prevent global warming or other harmful effects attributed to CO2. Though the 
EPA has not, as of this writing, made the endangerment finding that would precipitate regulation, the detailed propos-
als of the Advanced Notice of Proposed Rulemaking can be interpreted to indicate just such an intent. An endanger-
ment finding is very likely to precipitate a cascade of regulatory actions even though the EPA may prefer a more 
limited response. This study makes the generous assumption that the EPA can limit the scope and speed with which 
the regulations are implemented.

3. Examples of the costly existing regulations are the enacted, but not yet in effect, higher Corporate Average Fuel Economy 
(CAFE) standards, renewable portfolio standards for electricity generation, and stricter building codes.
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• Single-year GDP losses exceed
$600 billion (in inflation-adjusted
2008 dollars).

• Annual job losses exceed 800,000
for several years.

• Some industries will see job
losses that exceed 50 percent.

Due to limitations in macroeco-
nomic models, this analysis by The
Heritage Foundation’s Center for Data
Analysis (CDA) does not extend
beyond 2029. Further, the ANPR
alludes to regulations in general, but is
not as specific as proposed legislation.
Nevertheless, the ANPR’s implicit CO2
targets resemble previous attempts
to legislate GHG emissions, such as
the 2008 Lieberman–Warner Climate
Security Act (S. 2191), which man-
dated a 70 percent reduction below
the 2005 level by 2050.

The new ANPR regulations will
force consumers to pay more for
energy as well as for other goods.
Furthermore, the increased regula-
tions and subsequent high energy
prices throw a monkey wrench into
the production side of the economy. Contrary to
claims of an economic boost from “green invest-
ment” and “green collar” job creation, more EPA reg-
ulation reduces economic growth, GDP, and
employment opportunities.

While there are some initial years in the period of
our analysis during which CAA regulation of GHG
could spur additional investment, this investment
was completely undermined by the higher energy
prices. Investment contributes to the economy
when it increases future productivity and income.
The greater and more effective the investment, the
greater the increase in future income. Since income
(as measured by GDP) drops as a result of new reg-
ulation, it is clear that more capital is destroyed than
created. The cumulative GDP losses for 2010 to
2029 approach $7 trillion with single-year losses of
nearly $650 billion.

The anticipated “green-collar” jobs meet a similar
fate. It may well be that some businesses will experi-
ence an increase in employment. But, overall, com-
panies are saddled with significantly higher energy
costs, as well as increased administrative costs, that

will be reflected in their product prices. The higher
prices make their products less attractive to consum-
ers and thus less competitive. As a result, total
employment drops along with the drop in sales.

With increased regulation through the CAA, there
is a small initial increase in employment as businesses
build and purchase the newer, more CO2-friendly
plants and equipment. However, any “green-collar”
jobs created are more than offset by the hundreds of
thousands of lost jobs in later years. Chart 2 illustrates
the projections of overall employment losses from
these restrictions on CO2 emissions.

ANPR—WHAT IT REALLY MEANS
In response to the Supreme Court’s decision in

Massachusetts v. EPA, the EPA has proposed an
unprecedented expansion of federal GHG regula-
tion through the CAA. While the precise details of
the regulations remain undefined, the ANPR is sure
to generate many of the same economic responses
as the Lieberman–Warner Climate Security Act.

As the EPA does not appear to have the statutory
authority necessary to implement market-based
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Lost Gross Domestic Product Due to Clean Air Act 
Regulation of CO2

By restricting CO2, the Clean Air Act will create higher energy costs and 
decrease the U.S. economy by an average of $339 billion every year 
through 2029.

Source: Center for Data Analysis, Heritage Foundation calculations from the Global Insight 
macroeconomic model.

Annual Change in Gross Domestic Product, in Billions of Dollars
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approaches to GHG reduction, such
as a carbon tax, in which case firms
and consumers could economize on
taxed goods and promote alterna-
tives or technology-neutral subsi-
dies, the ANPR relies on a set of
rules and restrictions while ulti-
mately failing to achieve a mean-
ingful reduction in atmospheric
concentrations of GHGs. The end
result of these complex regulations
will be a dramatic increase in energy
costs with little environmental gain.

In addition to increasing the
costs of energy use, regulating
GHGs through the Clean Air Act
will expand the EPA’s authority to
unprecedented levels. The ANPR
will likely:

• Trigger the Prevention of Signifi-
cant Deterioration (PSD) program,
which could require permits for
large office and residential build-
ings, hotels, retail stores, and
other similarly sized projects;

• Regulate the design of manufac-
turing plants;

• Regulate the design of airplanes;
• Lower speed limits below current levels;
• Impose speed restrictions on ocean-going

freighters and tankers;
• Export economic activity to less-regulated coun-

tries, thereby compromising the U.S.’s ability to
compete in the global economy; and

• Transform the EPA into a de facto zoning author-
ity, granting the agency control over thousands
of previously local or private decisions, affecting
the construction of schools, hospitals, and com-
mercial and residential development.

These regulations are just a small sample of the
areas into which the ANPR would expand the EPA’s
authority.
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Clean Air Act Regulations Will Destroy Jobs
For most years job losses exceed one-half million.

Source: Center for Data Analysis, Heritage Foundation calculations from the Global Insight 
macroeconomic model.

Annual Change in Non-Farm Employment

–805,387 –805,498 –762,282

Limits of Analysis
Regulating CO2 emissions under the Clean 

Air Act will burden the economy with higher 
energy costs, higher administrative compliance 
costs for businesses, higher bureaucratic costs 
for enforcing the regulations, and higher legal 
costs from the inevitable litigation. This study 
examines only the economic impact from the 
higher energy costs. Further, CDA analysts 
assume that the EPA can enforce CO2 restric-
tions with perfect efficiency. In no case does the 
EPA cut a pound of CO2 in one area if it could 
be done more cheaply in another. Including the  

other compliance costs and accounting for the 
likely inefficiency in imposing regulation, the 
costs of regulating CO2 emissions under the 
Clean Air Act may be significantly higher.

For an example of the extent to which 
administrative compliance costs may be 
burdensome, see Portia M. E. Mills and Mark P. 
Mills, “A Regulatory Burden: The Compliance 
Dimension of Regulating CO2 as a Pollutant,” 
The U.S. Chamber of Commerce, September 
2008, http://www.uschamber.com/assets/env/
regulatory_burden0809.pdf (October 23, 2008).
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THE SIMULATIONS
This CDA report discusses the effect the ANPR

will have on energy activity and the cost of using
energy. Policymakers and others who follow the cli-
mate change debate should find this simulation
helpful in understanding the economic conse-
quences of such unprecedented regulatory expan-
sion. This report makes no attempt, however, to
calculate the significant administrative and legal
costs of complying with the new rules.

The report discusses two different policy alterna-
tives affecting this country’s economic future, each
shaped by different policies designed to reduce
atmospheric carbon dioxide and, presumably, to
reduce the warming trend in global climate change:

• The current-law baseline is a highly detailed,
30-year economic forecast that incorporates the
principal elements of energy and climate change
policies signed into law last year.

• The alternative is a scenario in which the EPA
promulgates a broad range of regulations to cut
CO2 emissions by 70 percent by 2050.

THE BASELINE
Key Assumptions. The baseline for the ANPR

simulations builds on the Global Insight (GI)
November 2007 long-term-trend forecast. The GI
model assumes that:

[T]he economy suffers no major mishaps
between now and 2037. It grows smoothly,
in the sense that actual output follows
potential output relatively closely. This
projection is best described as depicting the
mean of all possible paths that the economy
could follow in the absence of major
disruptions. Such disruptions include large
oil price shocks, untoward swings in
macroeconomic policy, or excessively rapid
increases in demand.4

The GI long-term model forecasts the trend of
the U.S. economy. “Trend” means the most likely
path that the economy will follow if, for instance, it

is not disturbed by a recession, extremely high oil
prices, or the collapse of major trading partners.
One way to think about the long-term trend is to
imagine a pathway through the cyclical patterns of
our economy, as well as the effects of cyclical pat-
terns in foreign economies on the U.S. economy.

Given the fiscal and economic challenges facing
the United States (particularly the mounting federal
deficits stemming from the long-expected crisis in
Social Security, Medicare, and Medicaid outlays),
the long term already has significant risks. The base-
line assumes that the economy successfully avoids
any sharp drops. At the same time, there is no inclu-
sion of similarly large, potentially positive, shocks
to the economy.

Energy prices, patterns of use, and supply change
continuously in response to legislation and market
conditions. To evaluate the economic impact of
ANPR regulations, we must establish what the
expected levels of emissions and available technol-
ogy would be over the bill’s proposed lifetime in the
absence of its passage. Only with a determined
baseline situation can the costs of meeting the goals
and constraints of these regulations be estimated.

Two fundamental trends establish the baseline
path of CO2 emissions. First, aggregate income
growth leads to greater demand for power across all
sectors of the economy. Most of this power is gener-
ated by burning fossil fuels.

Partially offsetting the associated increase in CO2
emissions is the second trend of increasing carbon
efficiency in the energy sector. The improved effi-
ciency comes from a variety of changes in both
production and consumption, including power-
generating technology that increases the yield of
useable power for each ton of CO2 emitted; contin-
ual improvements in the energy efficiency of appli-
ances, new homes, and light vehicles; increased use
of renewable fuels; and greater generation and use
of nuclear power.

Government mandates—federal, state, and
local—continue to enforce additional energy effi-

4. Global Insight, “Long-Term Forecast 30-Year Overview,” October 2007. Heritage Foundation analysts relied on models 
maintained by Global Insight to develop the economic estimates reported in this paper. The Global Insight model is used 
by private-sector and government economists to estimate how changes in the economy and public policy are likely to 
affect major economic indicators. The methodologies, assumptions, conclusions, and opinions presented here are entirely 
the work of analysts at The Heritage Foundation’s Center for Data Analysis. They have not been endorsed by, and do not 
necessarily reflect the views of, the owners of the Global Insight model.
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ciency and limit CO2 emissions, which helps to
meet the ultimate target of the ANPR regulations.
These mandates may work in parallel with the
ANPR, and they create compliance costs, but
since these compliance costs are already in
force without the additional regulation under the
CAA, they are not attributable to the ANPR.

Examples of the baseline costs necessary for
meeting the ANPR goals that are attributable to
other legislation include:

• Manufacturing cars and trucks that satisfy the
much higher fuel-economy standards mandated
for the next 20 years;

• Producing 36 billion gallons of biofuels includ-
ing 16 billion gallons of cellulosic ethanol;

• Complying with expensive new building
codes; and

• Producing ever more energy-efficient household
appliances.

Aggregate Energy Use. Continued gains in
energy efficiency will restrain the growth of energy
demand below the rates of economic growth and
below the rates experienced in the past half-cen-
tury—approximately 1.5 percent per year. These
efficiencies are driven by both markets and man-
dates. We project baseline primary energy demand
to grow at 0.5 percent each year through 2029.

Petroleum. According to baseline assumptions,
petroleum prices will settle around $70 a barrel in
nominal terms and decline to $46 a barrel (in 2006
dollars) by 2030. Even in the absence of Corporate
Average Fuel Economy (CAFE) limit changes,
higher prices induce consumers to move to more
efficient vehicles.

On the mandates side, the Energy Independence
and Security Act of 2007 (EISA) raises the bar for
vehicle fuel efficiency. The CAFE standard rises to
35 miles per gallon by 2020 for all light vehicles.
For subsequent years, the EISA mandate reads:

For model years 2021 through 2029, the
average fuel economy required to be
attained by each fleet of passenger and non-
passenger automobiles manufactured for
sale in the United States shall be the
maximum feasible average fuel economy
standard for each fleet for that model year.

The expected CAFE standards are 47.5 miles per
gallon for new passenger cars and 32 miles per gal-
lon for new trucks by 2029, and the average for all

light vehicles, whether new or old, will be 33 miles
per gallon.

Overall, petroleum consumption will grow by
0.6 percent per year between 2005 and 2029.

Natural Gas. In the baseline scenario, gas prices
settle just below $7 per million British thermal
units. This is less than the current price but well
above 1990s levels. Alaskan pipeline deliveries will
not begin until 2025, at which point they will help
to offset supply reductions in the Lower 48 as well
as imports from Canada.

Nearly 100 gigawatts of old natural-gas-steam are
retired, and 50 gigawatts of the more efficient “nat-
ural gas combined cycle” (NGCC) plants are built.
Total natural gas consumption grows by 0.4 percent
per year through 2029.

Coal. In the baseline case, coal use is restrained
by slower growth of energy demand and increasing
generation of nuclear and renewable power.
Demand will grow by an average of 0.2 percent each
year through 2029.

One hundred gigawatts of old inefficient power-
generating capacity are retired. Sixty-five gigawatts
of new and replacement coal-fired power-genera-
tion plants will be added using the “integrated gas
combined cycle” (IGCC) or advanced pulverized-
coal technologies. These more efficient technologies
use less coal and emit less CO2 per unit of electric-
ity generated and are ready to be fitted for carbon
capture and sequestration (CSS). Because of the
additional cost, there is no use of CCS technology
in the baseline case.

Better and more widely adapted scrubbing tech-
nology allows broader use of high-sulfur coal. This
will open up more sourcing options and lower the
average cost of coal.

In real dollars, coal prices will settle near the
levels observed in the 1990s.

Nuclear Energy. Though there are no significant
CO2 emissions from nuclear power generation, it is
not considered “renewable” for the purpose of
meeting existing state-imposed targets. Neverthe-
less, federal incentives are already in place for build-
ing 12 gigawatts of new capacity and 3 gigawatts of
uprated added capacity at existing plants.

Resolving the problems with waste disposal is a
major hurdle in expanding nuclear power genera-
tion. The baseline assumption is that nuclear
power plants will continue to store the waste on



THE HERITAGE CENTER FOR DATA ANALYSIS

6

site. Given the already high use of available capac-
ity, electricity generated by nuclear power is pro-
jected to grow by only 0.5 percent per year
through 2029.

Renewable Energy Sources. Federal and state
initiatives already in place seek to increase the use of
renewable energy sources. The definition of “renew-
able” varies from state to state but generally includes
biomass, wind, and solar power.

Higher fuel prices along with state and federal
mandates cause renewable fuel use to grow at 5.5
percent per year through 2029. We assume that
producers will be able to meet the ethanol (corn-
based and cellulose-based) targets set by the EISA,
though experience thus far suggests otherwise.

THE ALTERNATIVE
Key Assumptions. The ANPR contains no

explicit overall targets for emissions reductions on
an annual basis; most likely the reductions will be
phased in. Using previous emission levels as yard-
sticks, we assume that the 2012 emissions will
match the 2005 emission level and drop by roughly
2 percent per year. The allowed emissions drop to
15 percent below the 2005 emissions level by 2020,
and to 31 percent below the 2005 levels by 2029.
Though we do not model the impact of regulations
beyond 2029, the typical target would be a 70 per-
cent reduction by 2050.

There are other gases that have much higher
greenhouse effects per ton of emissions than CO2.
However, these gases are emitted in much smaller
volumes by human activity. CO2 is responsible for
about 85 percent of the man-made GHG warming;
therefore, this study examines only the economic
impact of constraints on CO2 emissions.

Coal Technology. Due to its abundance, coal is
the least expensive source of energy, and it fuels
about half of America’s electricity supply. CCS is a
promising, but not yet commercialized, technology
for dramatically reducing CO2 emissions from coal-
powered electricity.

Of course, CCS technology has additional costs,
which are higher when retrofitting existing plants
than when building the technology into new plants.
Though there are pilot projects in operation, full-
scale commercialization would require sequestering
more than 40 million barrels of CO2 each day. Envi-
ronmental concerns and the logistical hurdles of

handling such large quantities are likely to delay
full implementation of CCS until after 2029, so
we assume no CCS during the 2010–2029 period
examined here.

Nuclear Energy. The projection is for no addi-
tional nuclear power beyond the additional 15 giga-
watts in the base case.

Renewable Energy Sources. Current state and
federal legislation calls for more than tripling the
amount of renewable energy in power generation
and increasing the amount of biofuels used in trans-
portation by more than 1,000 percent. This
includes 16 billion gallons per year of corn-based
ethanol and biodiesel and 20 billion gallons per
year of cellulosic ethanol and biodiesel. Again, our
assumption is that cellulosic biofuels become com-
mercially feasible in time to meet the mandates that
are already planned. Progress on cellulosic ethanol
has been frustratingly slow to this point.

While the ANPR may have no additional man-
dates for biofuels, restricting CO2 emissions from
fossil fuel use will lead to greater use of biofuels.
At this time, there is no commercially feasible cel-
lulosic ethanol production. If this technology fails
to deliver as projected, energy prices will be
forced to increase enough to reduce the quantity
of energy demanded by the amount of missing
cellulosic ethanol.

Green Jobs
Higher energy prices lead consumers 

and producers to economize their energy 
use. This will come from a combination of 
simply producing and using less of the 
energy-consuming products and activities. 
The economizing can also come from 
investing in more energy-efficient products 
and processes. This latter response is often 
credited with creating “green” or “green-
collar” jobs. These responses have been 
estimated in the equations of the macro-
economic model used for our analysis. 
Therefore, the job losses reported in this study 
are over and above any “green” job gains. The 
net impact of the regulations will be lower 
employment and less income. The “green jobs 
dividend” is negative.
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ECONOMIC COSTS OF THE ANPR
The ANPR affects the economy directly by increas-

ing the cost of using carbon-based energy. These
higher costs require consumers and producers to
switch to inferior or more expensive substitutes or to
simply cut production and consumption.5

The economic model employed here treats the
proposed regulations like a tax on energy produc-
ers. Thus, energy prices increase by the amount dic-
tated by the regulations. The demand for energy
responds to higher energy prices both directly and
indirectly. The direct effect is a reduction in the con-
sumption of carbon-based energy and a shift, where
possible, to substitutes that either do not require the
fee or require a smaller one.

The indirect effects are more complex. Generally
speaking, the ANPR regulations reduce the amount
of energy used in producing goods and services,
which restricts the demand for labor and capital
and reduces the rate of return on productive capi-
tal. This “supply-side” impact exerts the predict-
able secondary effects on labor and capital income,
which depresses consumption.

These are not unexpected effects. Carbon-reduc-
tion schemes that depend on excessive regulations,
fees, or taxes attain their goals of lower atmospheric
carbon by slowing carbon-based economic activity. Of
course, advocates of this approach hope that other
energy sources will arise that can be used as perfect
substitutes for the reduced carbon-based energy.

Our simulation of potential CAA regulations
attempts to follow the vision of the authors’ pro-
posal. The process is assumed to be unhampered by
lawsuits, bureaucratic inefficiencies, or technologi-
cal bottlenecks. Everything is “by the book.”

If we have succeeded in these efforts, then pol-
icymakers can expect the following similar eco-
nomic effects:

Economic Output Declines. The broadest mea-
sure of economic activity is the change in GDP after
accounting for inflation. GDP measures the dollar
value of all goods and services produced for final
sale to consumers in the United States during the
year. Anticipation of CO2 restrictions causes an ini-
tial increase in gross private investment as firms

accelerate capital projects to avoid the higher costs
of a CO2-constrained economy. In addition, there
may be some initial-investment increases from busi-
nesses replacing their soon-to-be obsolete energy-
intensive capital.

Nevertheless, the net impact on a CO2-con-
strained economy is negative, since GDP is never
higher than in the baseline scenario. Higher energy
costs decrease the use of carbon-based energy in
the production of goods, incomes fall, and demand
for goods subsides. GDP declines in 2020 by $332
billion, in 2025 by $528 billion, and in 2029 by
$632 billion. The aggregate income loss for the 20-
year period is $6.8 trillion. All figures have been
adjusted for inflation to reflect 2008 prices.

This slowdown in GDP is seen more dramatically
in the slump in manufacturing output. Again, the
manufacturing industry benefits from the initial
investment in new energy production and energy-
efficient capital, but the manufacturing sector’s
declines are sharp thereafter.

Indeed, by 2029, manufacturing output in this
energy-sensitive sector will be 27 percent below
what it would be if the ANPR proposals are never
applied. In 2029, the manufacturing output is
$1.48 trillion less than the baseline output; that is,
when compared to the economic world without
the CAA regulation of CO2. This is equivalent to
losing more than 80,000 manufacturing firms.
Aggregate manufacturing loss from 2010 to 2029
is $10.9 trillion.

Number of Jobs Declines. The loss of economic
output is the proverbial tip of the economic iceberg.
Below the surface are economic reactions to the leg-
islation that led up to the drop in output. Employ-
ment growth slows sharply following the boomlet of
the first few years. Potential employment (or the job
growth that would be implied by the demand for
goods and services and the relevant cost of capital
used in production) slumps sharply. In 2015, regu-
lation-induced employment losses exceed 500,000;
and they exceed that level for the remainder of the
investigated period. Non-farm job losses peak at
more than 800,000.

Indeed, in no year after the boomlet does
employment under the ANPR outperform the base-

5. These adjustments will take place on many dimensions. For instance, consumers may be forced to consume more expen-
sive and less reliable solar and wind energy; consumers may drive smaller, less safe cars; and increased building costs can 
lead to smaller and more expensive homes.
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line economy where these proposed
regulations never become law.

For manufacturing workers, the
news is grim indeed. Employment
will already be in decline due to
increased labor-saving productivity:
Our baseline shows that even with-
out additional job-killing regula-
tions, manufacturing employment
will drop by more than 980,000
jobs. The ANPR accelerates this
decrease substantially: Employ-
ment in manufacturing declines by
an additional 22.6 percent or
2,880,000 jobs beyond the baseline
losses. By 2029, several specific
areas of the manufacturing industry
will experience particularly harsh
employment losses:

• Durable-manufacturing employ-
ment will decrease by 28 percent;

• Machinery-manufacturing job
losses will exceed 57 percent;

• Textile-mills employment will
decrease by 27.6 percent;

• Electrical-equipment and -appli-
ance employment will decrease
by 22 percent;

• Paper and paper-product jobs
will decrease by 36 percent; and

• Plastic and rubber products employment drops
54 percent.

All employment declines described are in addi-
tion to those that occur in the baseline projections.

Other, less energy-intensive sectors, however,
do not suffer such decreases. For instance, gov-
ernment employment ends the 20-year period
0.62 percent ahead of the baseline level; profes-
sional and business service employment (which
includes lawyers) rises by 6.14 percent; and
employment in education rises by 8.4 percent
more than the baseline.

Because states have different mixes of industries,
the job losses are not evenly distributed. The states
whose economies are disproportionately depen-
dent on manufacturing, such as Indiana, Louisiana,
Wisconsin, Iowa, and Oregon, will be dispropor-
tionately affected by the manufacturing job losses.

Incomes and Consumption Decline. Declining
demand for energy-intensive products reduces
employment and incomes in the businesses pro-
ducing these products. Workers and investors earn
less, and household incomes decline. Reductions in
income in these sectors spread and cause declines
in demand for other sectors of the economy.

Our simulation captures this effect of higher energy
costs: Disposable personal income falls $145 billion
below baseline in 2015 and averages $2.6 trillion
below baseline over the entire period of 2010 to 2029.

CONCLUSION
The ANPR proposes an unprecedented expan-

sion of federal ability to regulate CO2 emissions. Its
limits on CO2 emissions would impose significant
costs on virtually the entire American economy.

Even under a fairly optimistic set of assumptions,
the economic impact of the ANPR is likely to be seri-
ous for the job market, household budgets, and the
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Manufacturing Jobs Will Take Significant Hit
Primarily due to increasing productivity, manufacturing can expect to see 
employment losses approaching 1 million jobs even without restrictions on CO2 
emissions.  This is the baseline case. Higher energy costs from CO2 restrictions 
under the Clean Air Act will lead to nearly 3 million more lost jobs in addition to 
the baseline losses.

Source: Center for Data Analysis, Heritage Foundation calculations from the Global Insight 
macroeconomic model.

Annual Change in Manufacturing Jobs
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With CAA Restrictions

2010 2015 2020 2025 2029
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economy overall. The effects discussed above in the
simulation are the result of restricted energy use
only; they do not consider the substantial adminis-
trative costs of complying with the new regulations.

The burden will be shouldered by the average
American. The regulations would have the same
impact on GDP and employment as would a major
new energy tax—only worse. In the case of the

State-by-State Manufacturing Intensity

heritage.orgMap 1 • CDA 08-10

Source: Heritage Foundation calculations based on data from Bureau of Economic Analysis, Gross Domestic Product by State, 2007, at 
http://www.bea.gov/regional/gsp.

This map shows the relative importance of manufacturing in each state compared to the U.S. average. Proposed restrictions on CO2 
will cut overall manufacturing jobs by 23 percent and cause some manufacturing industries to lose more than 50 percent of their jobs. 
States with manufacturing intensity greater than 1.0 can expect more severe job losses in manufacturing.  
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CAA, increases in costs are set by forces beyond leg-
islative control.

Overall, using the CAA to regulate CO2 would
likely be the most expensive and expansive environ-
mental undertaking in history.

—David W. Kreutzer, Ph.D., is Senior Policy Analyst
for Energy Economics and Climate Change, and Karen
A. Campbell, Ph.D., is Policy Analyst in Macroeconom-
ics, in the Center for Data Analysis at The Heritage
Foundation.
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APPENDIX A
METHODOLOGY

Analysts at The Heritage Foundation and the
Global Insight forecasting company employed a
wide array of analytical models to produce the
micro- and macroeconomic results reported in this
paper. This section describes the models and the
major steps performed by these analysts to shape
the modeling results.

U.S. Energy Model (Long-Term)
Global Insight’s U.S. Energy Model has been

designed to analyze the factors that determine the
outlook for U.S. energy markets. A staff of more
than 15 energy professionals supports the model
and forecasting effort. The model is constructed as a
system of several models that can be used to assess
intra-market issues independently of each other.
The integrated system is used to produce Global
Insight’s baseline Energy Outlook and allows users
to simulate changes in domestic energy markets.

The U.S. Energy Model is an integrated system of
fuel and electric power models and the End-User
Demand Model. The solution is achieved through
an iterative procedure. Also, monthly models of
petroleum and natural gas prices use the framework
of the long-term forecast with additional weekly
and monthly information to analyze seasonal fuel
prices and update the price forecasts on a monthly
basis. The major models that comprise the Energy
Model and their interrelationships are described
below.

End-Use Demand Model. Demand for final-use
energy is modeled by sector, fuel, and census region
based on the competitive position of each fuel in its
end-market. The total demand for energy is esti-
mated as a function of the stock of energy equip-
ment, technology change, prices of competing final
energy sources, and economic performance. The
initial demand profile by region of the U.S. for each
fuel is then integrated with the U.S. Petroleum, Nat-
ural Gas, Coal, and Electric Power Models, each of
which consists of three major sub-modules—a sup-
ply and transformation module, a transportation/
transmission/distribution module, and a wholesale/
retail price module.

U.S. Petroleum Model. The U.S. Petroleum
Model uses the world oil price projection from Glo-
bal Insight’s Global Oil Outlook. The model then
determines refined petroleum product prices to

end-users by adding refining markups, inventory,
and transportation costs. For selected products, fed-
eral, state, and local taxes are also accounted for in
the model.

The U.S. Petroleum Model also provides a base-
line projection of U.S. crude and natural gas pro-
duction that is based on an annual review of data
and literature on U.S. reserves, production, and
technological progress.

A simulation block for investigating the supply
response under alternative assumptions is part of
this model. Imported supplies of crude and petro-
leum products are developed by the difference
between domestic production and the sum of the
direct consumption of petroleum by consumers and
the transformation demand for petroleum by the
power sector.

Natural Gas Model. The Natural Gas Model
consists of three major sub-modules: a supply mod-
ule, a transmission/distribution module, and a spot-
pricing module.

• The supply module projects production based
on analysis of U.S. reserve data, exploratory
and development drilling, and technological
progress. A simulation block for investigating
supply responses under alternative assumptions
is part of this module.

• The transmission/distribution module projects cost
by customer class.

• The spot-pricing model integrates the results of
the End-User Demand Model, the natural gas
demand by the power sector from the Electric
Power Model, and the embedded supply and
transmission/distribution modules to determine
producer prices by basin. A conclusive solution
is developed through an interactive process.

Coal Model. The Coal Model is a simulation
model designed to replicate the market response of
this sector under alternative scenarios. Finalized
through the interactive process, the baseline mar-
ket analysis is provided by JD Energy (a coal and
power consulting firm) that includes analysis and
forecasts of coal production, rail costs, coal flows,
and coal prices.

Electric Power Model. The U.S. Electric Power
Model is a detailed, regional (census region) model
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of the power-generation sector combined with a
more aggregate module of the regional transmission
and distribution sector.

The preliminary demand for regional generation
is determined as a function of the demand for elec-
tricity determined in the End-User Demand Model,
transmission losses, and trade. Generation require-
ments are met through the capacity module, which
projects capacity decisions based on fuel prices,
operating and maintenance costs, and technological
progress. Usage is projected as a function of the
amount of electricity generated and marginal pro-
duction cost. Through this analysis, a preliminary
demand for a specific fuel by the power sector is
developed that is finalized in the iterative process.

Energy Balances Model. The Energy Balances
Model completes the process. This model provides
national and regional summations of energy use
across all fuel types and customer classes.

Operation of the Energy Models. The ANPR
implies very aggressive carbon-reduction targets
between 2012 and 2050. Most proposed legislation
allows offsets to achieve the target CO2 reductions.
We assume that EPA regulation of CO2 emissions
would target actual reductions equivalent to those
required beyond the allowed offsets in legislation,
such as the Lieberman–Warner bill. That is, we
assume that the regulatory regime allows 30 percent
of the reductions to come from non-domestic-
energy reductions.

Global Insight Long-Term 
U.S. Macroeconomic Model

The Global Insight (GI) long-term U.S. macro-
economic model is a large-scale 30-year (120-quar-
ter) macroeconometric model of the U.S. economy.
It is used primarily for commercial forecasting.

Over the years, analysts at The Heritage Founda-
tion’s Center for Data Analysis have worked with
economists at Global Insight to adapt the GI model
to policy analysis. In simulations, CDA analysts use
the GI model to evaluate the effects of policy changes
not only on disposable income and consumption in
the short run, but also on the economy’s long-run
potential. They can do so because the GI model
imposes the long-run structure of a neoclassical
growth model, but makes short-run fluctuations in
aggregate demand a focus of analysis.

The Global Insight model can be used to forecast
more than 1,400 macroeconomic aggregates. Those
aggregates describe final demand, aggregate supply,
incomes, industry production, interest rates, and
financial flows in the U.S. economy. The GI model
includes such a wealth of information about the
effects of important changes in the economic and
policy environment because it encompasses detailed
modeling of consumer spending, residential and
non-residential investment, government spending,
personal and corporate incomes, federal (and state
and local) tax revenues, trade flows, financial mar-
kets, inflation, and potential gross domestic product.

Consistent with the rational-expectations hypothe-
sis, economic decision making in the GI model is
generally forward-looking. In some cases, Global
Insight assumes that expectations are largely a func-
tion of past experience and recent changes in the
economy. Such a retroactive approach is used in the
model because GI believes that expectations change
little in advance of actual changes in the economic
and policy variables about which economic deci-
sion makers form expectations.

Operation of the U.S. Macroeconomic Model
The policy changes implied by the ANPR and

implemented in the U.S. Energy Model (as described
above) resulted in more than 71 changes in the U.S.
Macroeconomic Model. These changes ranged from
energy-source variables (such as the price of West
Texas Intermediate crude oil, an industry benchmark
price series) to the carbon tax rate per ton of coal.6

These energy-model results were introduced into the
macro model in the following ways:

Energy Price Effects. Heritage Foundation ana-
lysts used the market price changes in the refiner’s
acquisition price for oil (West Texas Intermediate)
and natural gas prices at the wellhead (Henry Hub)
directly from the energy model.

The macro model contains a host of producer
prices that are changed through their interaction
with other variables in this model. However, the
modeled policy changes affect producer prices in
the energy sectors directly. Thus, the energy model’s
settings for these producer prices were used instead
of those in the macro model. Technically, energy-
producer prices were exogenous and driven by cor-
responding prices from the energy model. The fol-
lowing producer price categories were affected:

6. The specific year-by-year settings are available upon request from the Center for Data Analysis at The Heritage Foundation.
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coal, natural gas, electricity, natural gas, petroleum
products, and residual fuel oil.

We employed a similar procedure in implement-
ing changes in consumer prices. In this case, the
variables affected were all consumption-price defla-
tors. Once again, we substituted energy-model set-
tings for these variables for their macro-model
counterparts. The following consumption price
deflators were affected: fuel oil and coal, gasoline,
electricity, and natural gas.

Energy Consumption Effects. Both the energy
model and the macro model contain equations that
predict changes in demand for energy, given changes
in energy prices, but the energy model contains a
more detailed treatment of demand. Preferring
details over generality, we lined up the demand
equations in both models and substituted settings
from the energy model for those in the macro model.
Specifically, we lined up these demand equations:

• Total energy consumption;

• Total end-use consumption for petroleum;

• Total end-use consumption for natural gas;

• Total end-use consumption for coal; and

• Total end-use consumption for electricity.

One key transformation that took place dealt
with the differing demand units used between the
two models in calculating residential consumption.

The energy model expresses demand in trillions of
British thermal units, while the macro model
projects demand in billions of constant dollars.

Another key transformation focused on con-
sumer spending on gasoline. The energy model
does not contain a separate forecast for spending on
gasoline or other motor fuels. To overcome this, we
projected the change in consumer spending on gas-
oline based on the energy model’s change in total
highway fuel consumption.

Capital Spending. The energy model calculates
capital spending by electric utilities in the base case
and in the ANPR case. Spending is higher (at least
initially) and costlier in the ANPR case because
higher-cost power plants are built or because old
plants are refurbished. The change in spending was
applied to the macro model variable for inflation-
adjusted spending on utility investment after con-
version to the appropriate base year.

The analysts then calculated the amount of
spending that would have been required to produce
the same level of electricity capacity had the mix of
spending been equivalent to the baseline. The pur-
pose here is to measure the extra resources required
for utility construction simply due to the introduc-
tion of the resources related to the carbon fee that
will produce lower emissions, but which will not
produce extra GDP.
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APPENDIX B

Key Economic Indicators as a Result of EPA Regulations of CO2 for Fiscal Years

Sources: Center for Data Analysis, Heritage Foundation calculations from the Global Insight macroeconomic model. 

Appendix Table 1a • CDA 08-10Appendix Table 1a • CDA 08-10 heritage.orgheritage.org

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028
Average, 

2010–2028

Gross Domestic Product, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast 12,327.04 13,020.85 13,543.31 14,145.07 14,842.12 15,568.37 16,282.08 17,026.17  17,867.52 18,713.05 15,333.6
Baseline 12,387.67 13,071.89 13,686.38 14,359.66 15,074.29 15,841.21 16,622.62 17,437.99 18,313.72 19,204.34 15,600.0
Difference –60.6 –51.0 –143.1 –214.6 –232.2 –272.8 –340.5 –411.8 –446.2 –491.3 –266.4

Real GDP Growth Rate, Percent Change from Previous Year
Forecast 2.90 2.60 2.18 2.22 2.48 2.40 2.28 2.22 2.47 2.31 2.4
Baseline 2.95 2.65 2.34 2.46 2.51 2.52 2.45 2.42 2.48 2.39 2.5
Difference 0.0 –0.1 –0.2 –0.2 0.0 –0.1 –0.2 –0.2 0.0 –0.1 –0.1

Total Employment, In Thousands of Jobs
Forecast 141,932.68 145,601.18 147,072.92 148,591.39 150,540.45 152,800.81 155,151.66 157,823.49 160,734.86 163,831.18 152,408.1
Baseline 142,258.70 145,562.10 147,565.05 149,396.78 151,223.65 153,376.22 155,839.57 158,585.77 161,348.52 164,238.18 152,939.5
Difference –326 39 –492 –805 –683 –575 –688 –762 –614 –407 –531

Private Employment, In Thousands of Jobs
Forecast 119,188.93 122,606.73 123,787.31 125,044.92 126,751.96 128,758.43 131,076.34 133,600.57 136,347.74 139,249.94 128,641.3
Baseline 119,516.38 122,595.88 124,327.90 125,908.13 127,508.50 129,418.00 131,848.75 134,460.61 137,077.08 139,807.43 129,246.9
Difference –327 11 –541 –863 –757 –660 –772 –860 –729 –557 –606

Unemployment Rate, Percent of Civilian Labor Force
Forecast 4.93 4.55 5.00 5.14 5.00 4.91 4.91 4.90 4.83 4.73 4.9
Baseline 4.83 4.56 4.73 4.73 4.70 4.68 4.68 4.69 4.70 4.71 4.7
Difference 0.1 0.0 0.3 0.4 0.3 0.2 0.2 0.2 0.1 0.0 0.2

Disposable Personal Income, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  9,448.51  10,050.03  10,560.09  11,137.08  11,789.38  12,482.04  13,162.35  13,851.65  14,589.41  15,367.94 12,243.8
Baseline  9,483.88  10,098.90  10,666.04  11,261.03  11,898.38  12,583.67  13,279.52  13,990.82  14,729.04  15,486.70 12,347.8
Difference –35.4 –48.9 –106.0 –124.0 –109.0 –101.6 –117.2 –139.2 –139.6 –118.8 –104.0

Disposable Income Per Capita, In Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  30,460.69  31,851.29  32,906.25  34,130.44  35,543.04  37,031.60  38,434.51  39,810.49  41,270.97  42,790.80 36,423.0
Baseline  30,574.72  32,006.18  33,236.41  34,510.30  35,871.64  37,333.10  38,776.67  40,210.49  41,665.95  43,121.48 36,730.7
Difference
Per Person –114 –155 –330 –380 –329 –301 –342 –400 –395 –331 –308
Difference for 
Family of Four –456 –620 –1,321 –1,519 –1,314 –1,206 –1,369 –1,600 –1,580 –1,323 –1,317

Personal Consumption Expenditures, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  8,813.70  9,333.26  9,714.49  10,143.69  10,656.25  11,175.02  11,683.58  12,186.96  12,708.26  13,246.79 10,966.2
Baseline  8,855.51  9,391.97  9,860.68  10,333.68  10,841.44  11,364.97  11,900.16  12,436.46  12,975.95  13,524.53 11,148.5
Difference –41.8 –58.7 –146.2 –190.0 –185.2 –190.0 –216.6 –249.5 –267.7 –277.7 –182.3

Personal Savings, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  247.00  297.81  398.54  518.08  629.28  775.91  924.85  1,089.44  1,284.69  1,503.07 766.9
Baseline  239.50  288.17  355.28  447.53  549.49  684.74  821.72  974.29  1,151.59  1,340.02 685.2
Difference 7.5 9.6 43.3 70.5 79.8 91.2 103.1 115.2 133.1 163.0 81.6
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Other Economic Indicators as a Result of EPA Regulations of CO2 for Fiscal Years

Sources: Center for Data Analysis, Heritage Foundation calculations from the Global Insight macroeconomic model. 

Appendix Table 1b • CDA 08-10Appendix Table 1b • CDA 08-10 heritage.orgheritage.org

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028
Average, 

2010–2028

Personal Savings Rate, Percent of Disposable Personal Income
Forecast 2.66 3.04 3.88 4.79 5.50 6.40 7.24 8.10 9.06 10.04 6.1
Baseline 2.57 2.91 3.40 4.06 4.71 5.55 6.31 7.10 7.96 8.79 5.3
Difference 0.1 0.1 0.5 0.7 0.8 0.9 0.9 1.0 1.1 1.3 0.7

Gross Private Domestic Investment, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  1,891.77  2,103.47  2,175.66  2,292.28  2,442.08  2,601.20  2,744.81  2,926.02  3,186.09  3,426.25 2,579.0
Baseline  1,914.68  2,112.13  2,215.26  2,353.34  2,473.63  2,625.02  2,785.06 2,971.56  3,209.48  3,441.12 2,610.1
Difference –22.9 –8.7 –39.6 –61.1 –31.6 –23.8 –40.2 –45.5 –23.4 –14.9 –31.2

Non-Residential Investment, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  1,472.25  1,605.35  1,693.16  1,794.92  1,940.65  2,109.66  2,274.11  2,475.52  2,728.92  3,017.05 2,111.2
Baseline  1,483.99  1,601.22  1,710.29  1,837.88  1,970.58  2,131.21  2,310.62  2,515.17  2,753.92  3,027.62 2,134.2
Difference –11.7 4.1 –17.1 –43.0 –29.9 –21.5 –36.5 –39.6 –25.0 –10.6 –23.1

Residential Investment, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  418.75  497.97  497.52  515.23  525.34  532.87  533.78  538.07  559.02  560.10 517.9
Baseline  425.75  500.35  505.75  519.13  520.08  525.12  525.76  529.15  547.86  547.40 514.6
Difference –7.0 –2.4 –8.2 –3.9 5.3 7.8 8.0 8.9 11.2 12.7 3.2

Change in the Stock of Business Inventories, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast 33.84 29.62 22.76 25.28 31.93 32.54 32.37 34.79 48.70 47.16 33.9
Baseline 38.04 39.24 36.38 42.64 43.62 47.08 50.51 56.81 64.93 68.43 48.8
Difference –4.2 –9.6 –13.6 –17.4 –11.7 –14.5 –18.1 –22.0 –16.2 –21.3 –14.9

Full-Employment Capital Stock, In Billions of Infl ation-Adjusted Dollars Indexed to the 2000 Price Level
Forecast  14,606.22  15,427.15  16,221.96  17,026.94  17,900.64  18,881.73  19,948.73  21,120.07  22,426.08  23,914.18 18,747.4
Baseline  14,628.96  15,462.23  16,287.68  17,130.28  18,021.74  19,000.86  20,083.74  21,276.69  22,596.89  24,065.68 18,855.5
Difference –22.7 –35.1 –65.7 –103.3 –121.1 –119.1 –135.0 –156.6 –170.8 –151.5 –108.1

Consumer Price Index, Percent Change from Previous Year
Forecast 1.87 2.79 2.71 2.45 2.24 2.12 2.11 2.10 2.18 2.23 2.3
Baseline 1.92 1.81 1.86 1.97 1.95 1.88 1.83 1.87 1.90 1.92 1.9
Difference 0.0 1.0 0.8 0.5 0.3 0.2 0.3 0.2 0.3 0.3 0.4

Treasury Bill, 3 Month, Annualized Percent 
Forecast 4.8 5.3 5.3 5.3 5.1 5.1 5.0 5.0 5.0 5.1 5.1
Baseline 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Difference 0.2 0.7 0.7 0.7 0.5 0.5 0.4 0.4 0.4 0.5 0.5

Treasury Bond, 10 Year, Annualized Percent
Forecast 5.4 5.8 5.9 5.9 5.7 5.7 5.7 5.7 5.7 5.8 5.7
Baseline 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3
Difference 0.2 0.5 0.7 0.6 0.4 0.4 0.4 0.4 0.4 0.5 0.5


