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ABSTRACT

EPA is proposing new regulations, including guidelines to reduce CO, emissions from
existing fossil-fueled power plants. These regulations would have serious economic,
employment, and energy impacts at the national level and for all states, and the impacts
on low-income groups, Blacks, and Hispanics would be especially severe. The EPA
rules would: 1) Significantly reduce U.S. GDP every year over the next two decades --
over $2.3 trillion; 2) Destroy millions of jobs; 3) More than double the cost of power and
natural gas to over $1 trillion; 4) Require the average family to pay over $1,225 more for
power and gas in 2030 than in 2012.

The EPA regulations will increase Hispanic poverty by more than 26% and Black
poverty by more than 23%. The energy burdens for Blacks and Hispanics will increase
and large numbers of both groups will be forced into energy poverty (Figure AB-1), and
Black and Hispanic household incomes will decline by increasing amounts each year
(Figure AB-2). There would be increasing job losses: By 2035, cumulative job losses
for Blacks will total about 7 million and for Hispanics will total 12 million. Most job
losses would occur in the states in which Blacks and Hispanics are most heavily
concentrated (Figure AB-3).

Figure AB-1: Increases in Energy Burdens Figure AB-2: Losses in Median Household Incomes
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Blacks and Hispanics, and must not be implemented.
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EXECUTIVE SUMMARY

“There are a lot of people on the lower end of the socioeconomic spectrum that are
going to die.” Senator Joe Manchin (D-WV) commenting on EPA’s Clean Power Plan.

“It’s the green movement’s new Jim Crow law,” Deneen Borelli, FreedomWorks.

“This rule will impact African-Americans more severely than any other group,” Harry
Alford, President and CEOQO of the National Black Chamber of Commerce.

In June 2014, EPA proposed guidelines to reduce CO, emissions from existing
fossil-fueled power generating units in the electric power sector -- the Clean Power Plan
(CPP). This Plan, and other proposed EPA regulations, would place restrictions on the
availability and increase the prices of energy, especially electricity. The economic
impacts of the EPA regulations in terms of GDP, incomes, industrial activity, jobs, and
other indicators would likely be severe. Due to their economic vulnerability, the impacts
on low-income groups, Blacks, and Hispanics would be disproportionate and especially
serious. This report analyzes the likely economic, employment, and energy market
impacts of the EPA Plan with special emphasis on the impacts on low-income groups,
Blacks, and Hispanics.

Economic and Energy Impacts

The EPA regulations would have serious economic, employment, and energy
market impacts at the national level and for all states, and that the impacts on low-
income groups, Blacks, and Hispanics would be especially severe. We estimated that
implementation of the EPA regulations would:

* Require incremental costs of nearly "% trillion dollars (Table EX-1)

» Significantly reduce U.S. GDP every year over the next two decades, and
GDP could be reduced by over $2.3 trillion compared to the reference
case — which assumed no EPA carbon restrictions

* Destroy millions of jobs over the next two decades

» Significantly reduce U.S. household incomes over the next two decades

In addition, the EPA Plan would greatly increase U.S. energy costs, and by 2030
these increases (above the reference case) could:

* More than double the cost of power and gas to over $1 trillion

* Cost the U.S. economy $565 billion more per year in 2030 than it did in 2012,
representing a 121 percent increase (Table EX-2)

* Require the average family to pay over $1,225 more for power and gas in 2030
than they did in 2012.
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Table EX-1: Incremental Costs of Implementing the EPA Regulations

Incremental cost item Incremental cost ($billion, real 2012%)

Power plant construction

339

Electric transmission

16

Natural gas infrastructure

23

CCS pipelines

25

Coal plant decommissioning

8

Coal unit efficiency upgrades

Coal unit stranded costs

30

Demand-side energy efficiency

106

Operations and maintenance costs

-5

Fuel costs

-66

Total incremental costs

478

Table EX-2: U.S. Energy Cost Increases From the EPA Regulations, 2012-3030

All Sectors 2012 Dollar Percent
Increase Increase
Total Electricity Cost (Billions) $364 $376 104%
Total Natural Gas Cost (Billions) $107 $190 179%
Total Cost (Billions) $471 $566 121%
Residential
Average Electricity Bill (annual) $1,288 $710 54%
Average Natural Gas Bill (annual) $675 $525 78%
Total $1,963 $1,266 62%

Demographic Changes

Figure EX-1 indicates that the growth in the Hispanic population is the salient
U.S. demographic development, both historical and forecast:

* |In 1970, less than five percent of the U.S, population was Hispanic.
* |n 2010, about 16 percent of the U.S, population was Hispanic.

* |n 2030, about 20 percent of the U.S, population will be Hispanic.

* |n 2050, about 25 percent of the U.S, population will be Hispanic.

* |n 2060, about 31 percent of the U.S, population will be Hispanic.

The portion of the population that is non-Hispanic White declines from 80 percent
in 1980 to about 43 percent in 2060. The portion of the U.S. that is Black will increase
gradually from the current 13 percent to about 15 percent in 2060. By 2045, the U.S. is
forecast to be a “minority majority” nation, where less than half of the population in non-
Hispanic White, and will consist of Hispanics, Blacks, Asians, Native Americans, and
persons of mixed race.

viii



Figure EX-1: Percent Hispanic of the Total U.S. Population: 1970 - 2060
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Impact on Poverty Rates

The EPA regulations will impact minorities disproportionately, both because they
have lower incomes to begin with, but also because they have to spend proportionately
more of their incomes on energy, and rising energy costs inflict great harm on minority
families.

Black and Hispanics will be adversely affected threefold if the EPA Plan is
implemented: Their incomes will be less than they would without the regulations, their
rates of unemployment will increase substantially, and it will take those who are out of
work longer to find another job. These impacts on earnings and employment will
increase the rates of poverty among Blacks and Hispanics, and we estimate that one of
the impacts of implementing the EPA regulations will be to, by 2025 (Figure EX-2):

* Increase the poverty rate for Hispanics from 23 percent to about 29
percent. This represents an increase in Hispanic poverty of more than 26
percent.

* Increase the poverty rate for Blacks from 26 percent to about 32 percent.
This represents an increase in Black poverty of more than 23 percent.

Figure EX-2: Increases in 2025 Poverty Rates Caused by the EPA Regulations
35%

30%
25%

20%
Black Hispanic

Reference ®mEPA Plan



Thus, an unintended result of the EPA Plan will be to force millions of Blacks and

Hispanics below the poverty line -- many of whom have only recently managed to work
their way out of poverty. In addition, the EPA CO; restrictions, by increasing the costs
of energy and energy-intensive building materials, will also increase the costs of
housing. This will seriously affect Blacks and Hispanics because they have higher
housing costs, higher housing cost burdens -- the proportion of monthly income
household devote to housing related expenses, and a lower rate of home ownership
than Whites:

Only about ten percent of Whites pay 50 percent or more of their income in
housing costs; the comparable percentage for Blacks and Hispanics is about 20
percent.

Whereas 25 percent of Whites pay 30 percent or more of their income in housing
costs, the comparable percent for Blacks is 40 percent, and for Hispanics it is 45
percent.

Housing cost burdens for Blacks and Hispanics are 30 — 40 percent higher than
those for Whites.

Impact on Incomes

As shown in Figure EX-3, the EPA regulations will reduce Black and Hispanic

household incomes by increasing amounts each year:

In 2020, Black median household income will decrease more than about
$250 compared to the reference case (which assumes that the EPA Plan
is not implemented), and Hispanic median household income will
decrease nearly $300 compared to the reference case.

In 2025, Black median household income will be more than $400 less than
under the reference case, and Hispanic median household income will be
about $460 less than under the reference case

In 2035, Black median household income will be $455 less than under the
reference case, and Hispanic median household income will be $515 less.
The cumulative loss in Black median household income over the period
2015 — 2035 will exceed $5,000.

The cumulative loss in Hispanic median household income over the period
2015 — 2035 will exceed $7,000.



Figure EX-3: Losses in Black and Hispanic Median
Household Incomes Caused by the EPA Regulations
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Jobs Impacts

The unemployment rates of Blacks and Hispanics have consistently been much
higher than average and higher than those for Whites. Blacks and Hispanics are also at
a disadvantage in the labor force when they are employed, for they tend to be
disproportionably concentrated in lower paid jobs. Nationwide, implementation of the
EPA regulations would result in the loss of an increasingly large number of Black and
Hispanic jobs (Figure EX-4):

* In 2020, nearly 200,000 Black jobs would be lost and more than 300,000
Hispanic jobs would be lost.

* In 2025, more than 400,000 Black jobs would be lost and nearly 700,000
Hispanic jobs would be lost.

* In 2030, 470,000 Black jobs would be lost and more than 800,000
Hispanic jobs would be lost.

* In 2035, 535,000 Black jobs would be lost and nearly 900,000 Hispanic
jobs would be lost.

Figure EX-4: Black and Hispanic Job Losses Caused by the EPA Regulations
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The job losses increase every year and the cumulative losses for Blacks and
Hispanics will increase rapidly over the next two decades if the EPA regulations are
enacted:

* By 2025, cumulative job losses for Blacks will total nearly 2.2 million.

* By 2035, cumulative job losses for Blacks will total about 7 million.

* By 2025, cumulative job losses for Hispanics will total 3.8 million.

* By 2035, cumulative job losses for Hispanics will total nearly 12 million.

Impact on Basic Expenditures and Discretionary Income

Blacks and Hispanics have, on average, significantly lower incomes than Whites,
and have to spend proportionately larger shares of their incomes on basic necessities
such as food, housing, clothing, and utilities. Implementing the EPA Plan will
significantly increase the costs of all fossil fuels and, since energy is a basic component
in the production of all commodities, the prices of all goods will increase as the energy
price increases work their way through the economy. Thus, the EPA regulations will
likely have a doubly negative impact on the living standards of Blacks and Hispanics:

* First, the regulations will decrease Black and Hispanic incomes below
where they would be in the absence of the regulations.

* Second, the EPA regulations will increase the costs of the basic goods
upon which Blacks and Hispanics must spend their reduced incomes.

With reduced incomes and rising prices, the trade-offs that Blacks and Hispanics
will face involve reallocating spending between food, clothing, housing, and heat. For
example, proportionately:

* Blacks spend 20 percent more of their income on food, ten percent more

on housing, 40 percent more on clothing, and 50 percent more on utilities
than do Whites.
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* Hispanics spend 90 percent more of their income on food, five percent
more on housing, 40 percent more on clothing, and 10 percent more on
utilities than do Whites.

Implementing the EPA regulations will likely exacerbate this situation by forcing
Blacks and Hispanics to spend an even more disproportionate share of their incomes --
which will have been reduced due to the effects of the CO, restrictions -- on basic
necessities.

Finally, the cumulative impact of increased unemployment, reduced incomes,
and increased prices for housing, basic necessities, energy, and utilities resulting from
the EPA regulations will be to further reduce Black and Hispanic discretionary incomes.
Discretionary income is the money that remains for spending or saving after people pay
their taxes and purchase necessities. It is an important concept both because of the
financial flexibility it gives individuals and because many businesses depend on
discretionary spending for sales and profits. Implementing the EPA Plan will reduce the
average discretionary incomes of both Blacks and Hispanics.

Increased Energy Poverty

One of the more serious, but less recognized effects of implementing the EPA
regulations will be to significantly increase the energy burdens for Blacks, and Hispanics
and increase the numbers of Blacks and Hispanics suffering from “energy poverty.” For
tens of millions of low-income households, higher energy prices will intensify the
difficulty of meeting the costs of basic human needs, while increasing energy burdens
that are already excessive. At the same time, the EPA regulation will threaten low-
income access to vital energy and utility services, thereby endangering health and
safety while creating additional barriers to meaningful low-income participation in the
economy.

The price increases resulting from the Plan would be highly regressive -- they
would place a relatively greater burden on lower-income households than on higher-
income ones. In addition to health risks, excessive energy burdens cause a variety of
difficulties for low-income households, and “Inability to pay utilities is second only to
inability to pay rent as a reason for homelessness.”

A major negative effect of the EPA regulations would be to significantly increase
the energy burdens for Blacks and Hispanics and to force large numbers of both groups
into energy poverty. Implementing the regulations would (Figure EX-5):

* In 2025, increase the energy burden of Blacks by 16 percent and
Hispanics by 19 percent

* By 2035, increase the energy burden of Blacks by more than one-third
and Hispanics by more than 35 percent

Figure EX-5: Increases in Black and Hispanic
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Impacts on Minority Small Businesses

Small businesses will face higher costs for energy and other products as a result
of the EPA regulations, and the impact on Black and Hispanic small businesses will be
especially severe. Black- and Hispanic-owned businesses represent a
disproportionately small share of total businesses, tend to be smaller and less well
capitalized than White-owned businesses, and are much more vulnerable to the
economic dislocations likely to result from the EPA CO; restrictions. Thus, the potential
negative impact of the EPA Plan on Black and Hispanic Businesses is significant.

Impacts on Blacks and Hispanics by State

The impact of implementing the EPA regulations on the U.S. economy, and on
low-income groups, Blacks, and Hispanics, will be severe. The regulations will cause
higher energy costs to spread throughout the economy as producers try to cover their
higher production costs by raising their product prices, and these impacts will be felt to
varying degrees in different states. For example, because virtually all businesses rely
on electricity to produce and sell goods and services, the economic impacts of coal-
based energy extend far beyond the generation and sale of electricity. The availability
of low-cost electricity produces powerful ripple effects that benefit state economies as a
whole, but implementation of the EPA regulation would greatly increase electricity prices
— much more in some states than in others (Figure EX-6). For example, consumers in
the Midwest, the Southeast, and Texas will literally face double the impacts as
consumers elsewhere in the country.

Figure EX-6: Electricity and Natural Gas Cost Increases in Selected
States Resulting From Proposed EPA Regulations: 2012 vs. 2020
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Nevertheless, since the EPA regulations would require continuing and
increasingly severe reductions in the use of fossil energy to produce electricity in the
states and cause large energy price increases. If the regulations are implemented all
states will suffer substantial and increasingly severe economic and jobs impacts:

* Residents of all states will face increased costs for energy, utilities, and for
other goods and services and will experience increased costs of living.

* Energy and electricity prices in each state would increase substantially,
but to different degrees.

* The growth rates of state wages and incomes would be negatively
affected over the next two decades, and by 2025 states’ per capita
personal incomes would be significantly lower than in the absence of the
EPA regulation.

* Millions of jobs would be lost in the states, employment would be lower,
and unemployment higher.

* Industries and firms will relocate among states, thus causing a further loss
of jobs in many states.

* New firms will hesitate to locate in some states, thus causing a reduction
in the number of new jobs created.

* The combination of reduced economic activity in the states, decreased
personal incomes for states’ residents, and increased unemployment will
strain state and local government budgets and result in reduced public
services and increased taxes.

Blacks and Hispanics are disproportionately located in certain states, and their
population concentration in these states will increase over time. We estimated the
impacts of the EPA regulations on incomes in the seven states with the highest
concentrations of Blacks and Hispanics: Arizona, California, Florida, Georgia, lllinois,
New York, and Texas (Figure EX-7). In all states (except Georgia), the impacts on
Hispanic incomes exceed the impacts on Black incomes, since there are more
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Hispanics than Blacks residing in these states. Further, the growth rates of the Hispanic
population exceed those of Blacks in all of these states.

This figure also shows that the impacts vary widely among the states. The
greatest loss of income will be experienced by Hispanics in Texas, since this state has a
large and rapidly growing Hispanic population and because this is the state that is most
severely impacted by the EPA Plan.

We estimated the average annual impacts in the seven states, 2012-2035, of the
EPA Plan on Black and Hispanic jobs (Figure EX-8). In all states (except for Georgia),
Hispanic job losses exceed Black job losses, since there are more Hispanics than
Blacks residing in these states. This figure also shows that the impacts vary widely
among the states. The greatest total job losses will be experienced by Hispanics in
Texas, which is due to several factors:

* As discussed, Texas has the highest per capita CO; emissions and would be
more disproportionately impacted by the CPP than any other state.

* As also discussed, the energy cost increases in Texas would be greater than in
any other state.

* The impact of the EPA plan on GSP, incomes, and jobs would be more severe in
Texas than in any other state.

* Finally, the Hispanic population in Texas is large and growing rapidly, and by
2025 the Hispanic portion of the labor force in the state will exceed 40 percent.

* Thus, in 2025 the EPA Plan will destroy nearly 325,000 Hispanic jobs in Texas.

Figure EX-7: Impact in Selected States, 2025,
of the EPA Regulations on Black and Hispanic Personal Incomes
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Figure EX-8: Impact in Selected States, 2025,
of the EPA Regulations on Black and Hispanic Jobs
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The largest job losses for Blacks caused by the EPA regulations will also occur in
Texas, and in 2025 the Plan will result in nearly 125,000 additional Blacks being
unemployed in the state. Nevertheless, the job losses resulting from the EPA Plan are
substantial in every state. For example, in 2025, Hispanic job losses will total:

* 135,000 in California

* More than 75,000 in New York
* 60,000 in Florida

* 60,000 in lllinois

* Nearly 25,000 in Arizona

In 2025, average Black job losses will total:

* 60,000 in New York
* 50,000 in lllinois

* 45,000 in Florida

* 43,000 in Georgia

* 26,000 in California

While Hispanic jobs losses exceed Black job losses in all of the states except
Georgia, in some states the differences in total job losses for the two groups are
relatively small — for example, in Florida, lllinois, and New York.

We estimated the increases in Hispanic and Black energy burdens in the states
in 2025 resulting from the EPA regulations and found that (Figures EX-9):

* The energy burdens for both Blacks and Hispanics increase.
* For each group, the increased energy burdens are the largest in Texas.
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The energy burden increase is greater for Hispanics in every state except
Georgia

In some states, such as Georgia, lllinois, and New York, the increases in
energy burdens is roughly similar for Blacks and for Hispanics

In some other states, such as Arizona, California, and Texas, the
increased energy burden is significantly larger for Hispanics than for
Blacks

Figure EX-9: Increase in 2025 Black and Hispanic
Energy Burdens in Selected States Resulting From the EPA Regulations
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l. INTRODUCTION

In June 2014, EPA proposed guidelines to reduce CO2 emissions from existing
fossil-fueled power generating units in the electric power sector.! The proposed rule is
referred to as the Clean Power Plan (CPP) and EPA contends that it would achieve CO
emission reductions from the power sector of approximately 30 percent by 2030 versus
2005 levels.

The EPA Plan is highly controversial and its implementation could affect millions
of entities and lead to some of the most comprehensive, restrictive, and intrusive
environmental regulations in U.S. history. A major impact of the Plan would be
restrictions on the availability and increases in the prices of fossil fuels, especially coal.
The economic impacts of the Plan in terms of GDP, incomes, industrial activity, jobs,
and other indicators would likely be severe. Due to their economic vulnerability, the
impacts on low-income groups, Blacks, and Hispanics would be disproportionate and
especially serious.

Accordingly, this report analyzes the likely economic, employment, and energy
market impacts of the EPA Plan and related regulations with special emphasis on the
impacts on low-income groups, Blacks, and Hispanics. We use the results of various
studies conducted recently on the impacts of the EPA regulations and on different
proposed CO; restriction programs and legislation.

The report is organized as follows:

* Chapter Il discusses the EPA regulations.

* Chapter Ill reviews legacy studies of the economic impacts of CO,
restrictions.

* Chapter IV summarizes recent analyses of the impacts of the EPA
regulations on the national economy and jobs.

* Chapter V discusses state impacts.

* Chapter VI analyzes Black and Hispanic population and demographic
trends at the national and state levels.

* Chapter VIl analyzes the likely impacts of the EPA regulations on low-
income persons, Blacks, and Hispanics.

* Chapter VIII analyzes the impacts on Blacks and Hispanics by state

* Chapter IX discusses the findings and implications derived here.

'U.S. Environmental Protection Agency, Clean Power Plan — Proposed Rule,” http://www2.epa.gov/
carbon-pollution-standards/regulatory-actions.



Il. THE EPA CLEAN POWER PLAN

IlLA. The EPA Plan

On June 2, 2014, EPA, under President Obama's Climate Action Plan and using
the authority of Clean Air Act (CAA) section 111(d), EPA proposed guidelines to reduce
CO, emissions from existing fossil-fueled power generating units in the electric power
sector.? The proposed rule is referred to as the Clean Power Plan (CPP) and EPA
contends that it would achieve CO, emission reductions from the power sector of
approximately 30 percent by 2030 versus 2005 levels.

The Clean Air Act lays out distinct approaches for new and existing sources
under Section 111: A federal program for new sources and state programs for existing
sources. EPA is using its authority under Section 111 to issue standards, regulations,
or guidelines, as appropriate that address carbon emissions from new and existing
power plants, including modifications of those plants. This section of the Act
establishes a mechanism for controlling air pollution from stationary sources:

* Section 111 (b) is the federal program to address new, modified and
reconstructed sources by establishing standards.

* Section 111 (d) is a state-based program for existing sources. EPA establishes
guidelines, and the states then design programs that fit in those guidelines and
obtain get the needed reductions.

In the CAA, Congress recognized that the opportunity to build emissions controls
into a source's design is greater for new sources than for existing sources, so it
established different approaches to set the two types of standards. On September 20,
2013, EPA proposed carbon emissions standards for power plants built in the future and
initiated the process of outreach with states, stakeholders, and the public to establish
carbon emissions standards for currently operating power plants.®

EPA is establishing carbon dioxide (CO) emission standards for existing electric
generating units (EGUs) under §111(d) of the Clean Air Act (CAA). The prospect of
undertaking such a significant regulatory program under the authority of a little-used
provision of the law has generated a number of questions about what EPA may and
may not do in shaping this new regulatory policy.*

°U.S. Environmental Protection Agency, Clean Power Plan — Proposed Rule,” op. cit.

*“EPA Fact Sheet: Reducing Carbon Pollution From Power Plants -- Details About the Proposal for New
Sources,” http://www2.epa.gov/sites/production/files/2013-09/documents/20130920technicalfactsheet.pdf
*See Raymond L. Gifford, Gregory E. Sopkin, and Matthew S. Larson, “State Implementation of CO,
Rules Institutional and Practical Issues with State and Multi-State Implementation and Enforcement,”
Wilkinson Barker Knauer, LLP, Denver, Colorado, July 2014, and Chris MacCracken, Steven Fine, Phil
Mihimester, David Pickles and Ankit Saraf, “EPA’s Clean Power Plan: Challenges Ahead for Sources and
States,” ICF International, 2014; Robert R. Nordhaus and llan W. Gutherz, “Regulation of CO, Emissions
From Existing Power Plants Under §111(d) of the Clean Air Act: Program Design and Statutory
Authority,” Environmental Law Reporter, 44 (2014) pp. 10366- 10394.
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EPA’s proposed CPP would regulate CO, emissions of existing generating units
through state-level CO, emission rate standards. EPA derived the standards by
evaluating potential options for emission reductions in each state from generating units
and across the broader electric sector. The rule requires that states submit plans for
EPA’s review and approval that identify how they will impose and enforce the specified
standards. The rule does not specify which measures each state must use, nor does it
specify a required level of emission reductions from each type of measure. Instead,
each state must determine its optimal plan design and components.

According to the timeline proposed in the CPP, initial state plans will be due to
EPA for review in 2016, with final plans due for states acting alone in 2017 and for
states participating in multi-state compliance groups in 2018. They will have to continue
those efforts through the several stages that will comprise the entire rulemaking
process. Those stages will include providing comments on the proposed rule through
the release and review of the final rule expected in June 2015, and to the development
and submission of the plans.

As noted, the proposed rule sets out new source performance standards for new
and existing power sources under Section 111(d) of the CAA. However, Section 111(d)
is a unique provision that has only been used five times in the history of the CAA.
Under Section 111(d), the proposed rule tasks states with the primary role of setting up
emission-reduction programs within EPA guidelines. EPA retains the authority to take
over the program from the state if the state fails to achieve the guidelines. The
proposed 30 percent reduction rate represents a nationwide target; there are then state-
by-state mandatory targets and interim benchmarks to achieve, based on several state-
specific criteria. Each state will be required to set up its own program to comply with its
emissions budget.

I.B. Opposition to the Plan

After the EPA published its proposed rule, a firestorm of criticism erupted.® For
those opposed to the CPP, many aspects of the proposed rule have raised concerns,
from the computation of state budgets to the EPA’s authority to promulgate such a rule.
Numerous individuals, states, and industry groups have vehemently voiced their
concerns over what they claim is drastic, untenable, and illegal regulation. For
example:

* At a hearing in Washington, D.C., the president of the Kentucky Coal
Association, Bill Bissett, voiced his concern by stating that the EPA had “no legal
foundation” to authorize the proposed rule, warned that discussions need to be
held on the continuing reliability of the country’s electricity supply should coal be
phased out as a power source, and stated that the livelihoods of the 36,000

°Jennelle Arthur, “Arguments of the Opposition to EPA's Clean Power Plan,” Law360, August 5, 2014.
®See William Yeatman, The U.S. Environmental Protection Agency’s Assault on State Sovereignty,”
American Legislative Exchange Council, Arlington, Virginia, 2013.
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Kentuckians who depend on the coal industry were being jeopardized for a
“symbolic gesture that can accomplish nothing in the real world.”

* At a public hearing, state representatives echoed Bissett's sentiments. U.S.
Representative Shelley Moore Capito, R-W.Va., (elected Senator in November
2015), testified that “With this unprecedented rule, the EPA has gone far beyond
requiring existing coal plants operate as efficiently as possible.” She charged
that “The federal government has no business picking winners and losers in the
energy economy, but that’s exactly what the EPA’s new rule would do.”

There have also been legal attacks on the authority of the EPA to promulgate the
proposed rule. The first legal challenge was from Murray Energy Corporation, which
filed a petition for extraordinary writ with the D.C. Circuit on June 18.” Murray’s petition
contends that the proposed rulemaking is an illegal ultra vires rulemaking, because the
EPA has exceeded its authority by issuing the rule under Section 111(d).® The petition
states that the CAA prohibits the EPA from double regulation, which would result here
because emissions from existing coal-fired power plants are already regulated under
Section 112 of the CAA and therefore cannot be regulated under Section 111(d).
Murray algo argues that prohibiting the proposed rule would be “uniquely appropriate” in
this case.

On June 25, 2014, nine states joined together in support of the Murray suit, filing
an amicus brief with the D.C. Circuit, referred to as the AG Brief.”® The attorneys
general, spearheaded by West Virginia Attorney General Patrick Morrisey, support
Murray’s arguments that the EPA’s proposed rule is illegal and violates “specific
prohibitions” found in the CAA. Prior to filing the brief, Morrisey sent a letter to EPA
Administrator Gina McCarthy in which he voiced similar concerns and stated that West
Virginia would be “uniquely harmed” by the proposed rule. The AG Brief makes three
main points: (1) the proposed rule violates the literal terms of the CAA; (2) the EPA
cannot use a clerical error in the 1990 CAA Amendments to manufacture statutory
ambiguity where none exists; and (3) even if the EPA’s underlying premise is correct,
the agency's interpretation would still be improper under the rules of statutory
construction.™

Twelve states have also filed a lawsuit seeking to block the EPA Plan.” The
plaintiffs are led by West Virginia and include states that are home to some of the
largest producers of coal and consumers of coal-fired electricity. The suit was filed in
the United States Court of Appeals for the District of Columbia. The other plaintiffs are

7Murray Energy Corp. v. EPA, No. 14-1112, D.C. Cir.
8 Jeff Sistrunk, “Murray Energy Sues EPA To Block Carbon Emission Rule,” Law360, June 18, 2014.
gNormaIIy, administrative rules cannot be challenged until they become finalized, but Murray writes that it
is within the court’s power to take action to stop a proposed rule under the “extraordinary circumstances”
presented here: The issue is purely legal and significant harm is being imposed now on energy utilities
that will need to make massive financial decisions based on these rules. Murray argues that the court will
derive no benefit from waiting until the rule is finalized to act.
'°Robert Varela, “Nine States Back Murray Energy Suit to Block Proposed EPA Rule on Existing Power
ﬁlant Emissions,” Public Power Daily, July 3, 2014,

Ibid.
"?Coral Davenport, “A Dozen States File Suit Against New Coal Rules,” New York Times, August 1, 2014.
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Alabama, Indiana, Kansas, Kentucky, Louisiana, Nebraska, Ohio, Oklahoma, South
Carolina, South Dakota and Wyoming. Republicans criticize the EPA Plan as a “war on
coal,” contending that it will shut down plants and eliminate jobs in states that depend
on mining. However, the Plan is also opposed by the Democratic governors of West
Virginia and Kentucky.

The states’ lawsuit contends that EPA lacks legal authority in the matter. The
agency wants to release the final rule under the terms of the CAA, which requires the
federal government to regulate all substances defined as pollutants. EPA determined in
2009 that carbon dioxide met the definition of a pollutant, but the states say that EPA
may not issue separate regulations on power plants using different sections of the CAA.
In 2011, EPA issued regulations governing mercury emissions; thus, the plaintiffs
contend, it does not have the authority to issue a new regulation on carbon emissions
from the same power plants. Legal experts predict that the lawsuit will be the first of
more to come and that at least one will end up with the Supreme Court."

Many in Congress also oppose the proposed rule, and the House Committee on
Appropriations has advanced a bill that would effectively block the proposed rule from
being implemented and significantly defund the EPA. The bill allots funding that is $409
million below the President’s request and includes policy provisions to stop
‘unnecessary, job-killing regulations by federal agencies such as the EPA.” The bill
passed 29-19 and went to the floor for a vote by the full House. Despite this initial
success, John Podesta, a senior adviser to President Obama, has said that Republican
pushback to the president’s environmental agenda, such as this defunding bill, have a
“0 percent chance” of working.

This action came after two other recent bills aimed at preventing EPA’s proposed
rule -- one from Rep. Nick Rahall, D-W.Va., and the other from Senate Minority Leader
Mitch McConnell, R-Ky. Rep. Rahall’s bill, the Protection and Accountability Regulatory
Act of 2014, would prevent the EPA from regulating existing, new, or modified power
plants over the course of the next five years. Senator McConnell’s bill, the Coal Country
Protection Act, would require a pre-finalization showing that the proposed rule would not
create job loss or cause an increase in electricity prices.

In the November 2014 mid-term elections, the Republicans gained control of the
Senate and increased their majority in the House, and Senator Mitch McConnell, the
next majority leader, immediately already vowed to fight the rules.” Republicans do not
have the votes to repeal the EPA regulations, but they stated that they will use their new
powers to delay, defund, and otherwise undermine them. Senator James Inhofe, of
Oklahoma, a prominent skeptic of AGW and the likely new chairman of the Senate
Environment and Public Works Committee, is expected to open investigations into the
EPA., calls for cuts in its funding and to delay the regulations as long as possible.

13| 1a:

Ibid.
“Coral Davenport, “Republicans Vow to Fight EPA and Approve Keystone Pipeline,”
New York Times, November 10, 2014.



For Mr. McConnell, opposition to the EPA regulations is more than just a political
priority. Kentucky is one of the country’s top coal producers, and coal generates over
90 percent of the state’s electricity. His re-election campaign was driven by a promise
to protect Kentucky from what Republicans called Mr. Obama’s “war on coal.” Both Mr.
McConnell and Mr. Inhofe are seasoned veterans of Congressional procedure, willing
and able to deploy a range of tactics designed to slow or hamstring the rules. Mr.
McConnell indicated that he, too, wanted to cut EPA’s budget to keep it from enforcing
environmental regulations.



. LEGACY STUDIES OF THE IMPACTS OF CARBON REGULATION

Numerous studies of the economic and jobs impacts of GHG control programs
and legislation have been conducted over the past decade. The more significant of
these are summarized below in three categories: Studies conducted in 2009 and 2008
of the impact of the American Clean Energy and Security Act of 2009 (ACESA) -- H.R.
2454, also known as Waxman-Markey, studies of the impact of other climate change
legislation, and EIA analyses of specific climate change legislation. All of the studies
indicate severe, negative impacts of carbon control legislation.

lllLA. Studies of the Impact of Waxman-Markey

American Council for Capital Formation and National Association of
Manufacturers

The American Council for Capital Formation (ACCF) and the National
Association of Manufacturers (NAM) contracted with SAIC to analyze ACESA, which is
designed to substantially reduce U.S. GHGs by 2050 period.” The study’s findings
indicated substantial and growing impacts on the economy of meeting the increasingly
stringent emission targets through 2030 established by Waxman-Markey (W-M):

1. U.S. economic growth slows under W-M, and in 2030, the inflation adjusted,
annual GDP level is reduced by 1.8 percent ($419 billion) under the low cost
scenario and by 2.4 percent ($571 billion) under the high cost scenario,
compared to the baseline forecast.’ Over the 18 year period (2012-2030),
cumulative GDP losses are substantial, ranging from $2.2 trillion dollars under
the low cost case to $3.1 trillion under the high cost case. The loss to federal
and state budgets is large, and cumulative tax receipts will be reduced by
between $670 billion and $930 billion compared to the baseline forecast.

2. Industrial production begins to decline immediately in 2012 under W-M, and by
2030, U.S. industrial output levels are reduced by between 5.3 percent and 6.5
percent under the low and high cost scenarios.

3. Employment is negatively impacted: Over the 2012-2030 period, total U.S.
employment averages between 420,000 and 610,000 fewer jobs each year under
the low and high cost scenarios than under the baseline forecast. By 2030, there
are between 1.8 and 2.4 million fewer jobs in the overall economy.

*American Council for Capital Formation and the National Association of Manufacturers, Analysis of the
Waxman-Markey Bill “The American Clean Energy and Security Act of 2009” (H.R. 2454), August 2009.
This study uses the NEMS/ACCF-NAM 24 model. The ACCF-NAM analysis of the Waxman-Markey bill
used the most recent version of the EIA Annual Energy Outlook, the April AEO 2009.

'*To put these GDP losses in perspective, in 2008 the Federal government spent $612 billion on social
security payments to retirees. Looked at another way, if GDP levels are reduced by $571 billion in 2030,
Federal and State tax receipts will be approximately $170 billion lower that year, since federal and state
governments take approximately 30 cents out of every dollar of GDP. Thus, government budgets will be
harder to meet.



4. Energy prices rise over the 2012-2030 period: Residential electricity prices are 5

to 8 percent higher by 2020 and by 2030 electricity prices are between 31 to 50
percent higher. Further, by 2030 Gasoline prices are up to 20 to 26 percent
higher than under the baseline forecast.

Household income declines: In 2030, the decline in annual household income
ranges from $730 in the low cost case to about $1,250 in the high cost case.
However the impacts on household income in individual states, especially in the
Midwest are more than 40 percent higher than the national average.

National Black Chamber of Commerce, 2009

In this report the NBCC analyzed the potential economic impacts of ACESA."

The study found that even after accounting for green jobs, there is a substantial and
long-term net reduction in total labor earnings and employment. Further, the costs
estimated in this study would be much higher if it were not for the assumed use (and
availability) of international offsets authorized by the bill. Specific economic impacts
resulting from ACESA include the following:'

Retail natural gas rates would rise by an estimated 11 percent ($1.30 per
MMBtu) in 2015, by 17 percent ($2.40 per MMBtu) in 2030, and by 36 percent
($5.70 per MMBtu) in 2050. Retail electricity rates are estimated to increase by
12 percent (1.3 cents per kWh) relative to baseline levels in 2015, by 24 percent
(2.7 cents per kWh) in 2030 and by 48 percent (5.8 cents per kWh) in 2050."
After an estimated 19 cents per gallon increase in 2015, costs of using motor
fuels are estimated to increase by 7 percent (38 cents per gallon) in 2030 and by
16 percent (95 cents per gallon) in 2050, relative to baseline levels.

A net reduction in U.S. employment of 1.5 million job-equivalents in 2015
increasing to 2.2 million in 2030 and 3.6 million in 2050. These reductions are net
of substantial gains in “green jobs.” While all regions of the country would be
adversely impacted, Oklahoma/ Texas, the Southeast and the Midwest regions
would be disproportionately affected.

Declines in workers’ wages will become more severe with time. The earnings of
an average worker who remains employed would be approximately $250 less by
2015, $510 less by 2030, and $1,250 less by 2050, relative to baseline levels.
The average American household’s annual purchasing power is estimated to
decline relative to the no carbon policy case by $760 in 2015, $880 in 2030, and
by $1,070 in 2050. These changes are calculated against 2010 income levels
(the median U.S. household income in 2007 was approximately $50,000). They
would be larger if stated against projected future baseline income levels.

'"National Black Chamber of Commerce, Impact on the Economy of the American Clean Energy and
Security Act of 2009 (H.R.2454), report prepared by CRA International, May 2009 (updated August 2009).
'®All costs in this report are expressed in terms of 2008 dollars unless otherwise specified.

'®To the extent that utilities return the value of their free allocations under ACESA to customers through
reductions in fixed charges, actual total bills for electricity and natural gas will not rise as much as the

rates.



In 2015, U.S. GDP is estimated to be 0.7 percent ($110 billion) below the
baseline level driven principally by declining consumption. In 2030, GDP is
estimated to be roughly 1.0 percent ($250 billion) below the baseline level, and in
2050, GDP is estimated to be roughly 1.5 percent ($630 billion) below the
baseline level.

ACESA would inevitably depress total employment from baseline levels. Figure

[1I-1 illustrates the employment impacts ASCEA and shows that in 2015, unemployment
is 1.5 million higher than in the baseline. It also shows that there would remain between
about 2.5 to 3.6 million fewer average jobs in the economy far into the future relative to
what would otherwise have been possible.

Figure IlI-1
Projected Changes to Employment Due to ACESA,
Assuming Partial Wage Rate Adjustments
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Source: National Black Chamber of Commerce, 2009.

Heritage Foundation, 2009

Studies in 2009 by the Heritage Foundation found that ASCEA would burden

families with thousands of dollars per year in direct and indirect energy costs, and
estimated these by state.”® Heritage forecast that by 2035 the bill will:

Reduce aggregate gross domestic product (GDP) by $7.4 trillion (Figure 111-2)
Destroy 844,000 jobs on average, with peak years seeing unemployment rise by
over 1,900,000 jobs

Raise electricity rates 90 percent after adjusting for inflation

Raise inflation-adjusted gasoline prices by 74 percent

Raise residential natural gas prices by 55 percent

Raise an average family's annual energy bill by $1,500

Increase inflation-adjusted federal debt by 29 percent, or $33,400 additional
federal debt per person, after adjusting for inflation

“David Kreutzer, Karen Campbell, William W. Beach, Ben Lieberman, and Nicolas Loris, Impact of the
Waxman—Markey Climate Change Legislation on the States, Heritage Foundation, August 2009; William
W. Beach, David Kreutzer, Karen Campbell, and Ben, Lieberman, The Economic Impact of Waxman—
Markey, Heritage Foundation, May 2009.



Heritage determined that Waxman-Markey will cause higher energy costs to
spread throughout the economy as producers try to cover their higher production costs
by raising their product prices. Consumers will be most directly affected by rising
energy bills and, even after adjusting for inflation, gasoline prices will rise 74 percent
over the 2035 baseline price. Compared to the baseline, residential natural gas
consumers will see their inflation-adjusted price rise by 55 percent. Because of its
reliance on coal, the cost of electricity will rise by 90 percent after adjusting for inflation,
and in addition to what the price would have been anyway in 2035.

Figure Ill-2

Change in GDP Due to ASCEA, 2012 -2035
(billions of constant 2009 dollars)
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U.S. Environmental Protection Agency, 2009

EPA noted that the ASCEA establishes an economy wide cap and trade program
and creates other incentives and standards for increasing energy efficiency and low-
carbon energy. The analysis focused on the bill's cap and trade program, the energy
efficiency provisions, and the competitiveness provisions.?’ Sensitivity analyses were
conducted for H.R. 2454 without energy efficiency provisions, H.R. 2454 without
rebates, H.R. 2454 with reference level nuclear, and H.R. 2454 with no international
offsets.?? EPA’s major findings included:

* H.R. 2454 transforms energy production and consumption: Increased energy
efficiency and reduced energy demand mean that energy consumption levels
that would be reached in 2015 without the policy are not reached until 2040.

?'U.S. Environmental Protection Agency, Office of Atmospheric Programs, EPA Analysis of the American
Clean Energy and Security Act of 2009 H.R. 2454 in the 111th Congress, June 23, 2009.

*?Several provisions outside of the cap and trade program were not modeled in this analysis (e.g. lighting
standards are not in the analysis, and the renewable electricity standard is not included in economy-wide
modeling but is modeled as a sensitivity in power sector analysis).
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* The cap and trade policy has a relatively modest impact on U.S. consumers,
assuming most revenues from the program are returned to households. Average
household consumption is reduced by 0.03-0.08 percent in 2015, 0.10-0.11
percent in 2020, and 0.31-0.30 percent in 2030, relative to the no policy case.®

* Average household consumption will increase by 8-10 percent between 2010
and 2015 and 15-19 percent between 2010 and 2020 in the H.R. 2454 scenario.

* In comparison to the baseline, the 5 and 10 year average household
consumption growth under the policy is only 0.1 percentage points lower for 2015
and 2020.

* Average annual household consumption is estimated to decline by $80 to $111
dollars per year relative to the no policy case, which represents 0.1 to 0.2 percent
of household consumption.

EPA’s major economic findings are summarized in Figure II-3.

Figure IlI-3
U.S. Consumption
(Trillion 2005 Dollars)
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U.S. Congressional Budget Office, 2009

CBO examined the average cost per household that would result from
implementing the GHG cap-and-trade program under H.R. 2454, as well as how that
cost would be spread among households with different levels of income.?* CBO
estimated that the net annual economy-wide cost of the cap-and-trade program in 2020
would be $22 billion -- about $175 per household. Households in the lowest income

“Annual net present value cost per household (at a discount rate of 5 percent) averaged over 2010-2050
under the core scenario.

*U.s. Congressional Budget Office, The Estimated Costs to Households From the Cap-and-Trade
Provisions of H.R. 2454, June 19, 2009.The analysis did not include the effects of other aspects of the
bill, such as federal efforts to speed the development of new technologies and to increase energy
efficiency by specifying standards or subsidizing energy-saving investments.
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quintile would see an average net benefit of about $40 in 2020, while households in the
highest income quintile would see a net cost of $245. Added costs for households in
the second lowest quintile would be about $40 that year; in the middle quintile, about
$235; and in the fourth quintile, about $340. Overall net costs would average 0.2
percent of households’ after-tax income.

According to CBO’s estimates, the gross cost of complying with the GHG cap-
and-trade program would be about $110 billion in 2020 (measured in terms of 2010
levels of consumption and income), or about $890 per household. CBO estimated that
households in the lowest income quintile would see an average net benefit of about
$40, while households in the highest income quintile would see a net cost of
approximately $245. Households in the second lowest quintile would see added costs
of about $40 on average, those in the middle quintile would see an increase in costs of
about $235, and those in the fourth quintile would pay about an additional $340 per
year. Overall, costs for households would average 0.2 percent of their average after-tax
income.

The Brookings Institution, 2009

The Brookings Institution estimated that Waxman-Markey (WM) would have
severe impacts on the U.S. economy.®® These include (prices and costs in 2008
dollars):

* An annual U.S. GDP decrease of about 1.75 percent in 2030. This indicates that
WM will reduce U.S. GDP in 2030 by about $430 billion -- a loss of about $3,100
per U.S. household per year — and things get worse after 2030.

* By 2018, WM would cause the loss of about 700,000 jobs.

* Inflation would be 4-5 percent higher over the next two decades.

* The impact on the coal industry would be devastating: By 2025, the cost of coal
would more than double, coal production in 2025 would be 40 percent lower, and
by 2025, employment in the coal sector would decline by 50 percent.

* The petroleum sector would also be severely affected: By 2025, crude oil costs
would increase 40 percent; 2025 crude oil production would decline by more than
40 percent, and by 2025 jobs in the crude oil sector would decline by 40 percent.

* Over the next four decades, WM would result in a wealth transfer via allowances
of $9.2 trillion.

The authors examined four scenarios: 1) Obama — GHG emissions 14 percent
lower by 2020; 2) Waxman-Markey -- GHG emissions 20 percent lower by 2020 and 40
percent lower by 2030; 3) Hotelling 2050 -- Least cost path to 83 percent reduction by
2050; 4) Hotelling Cumulative -- least cost path with the same cumulative emissions as
Obama. The major findings are illustrated in Figures 1ll-4 and 1I-5, which indicate that
GDP and employment would decline continuously.

**The Brookings Institution, Consequences of Cap and Trade, June 2009.
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Figure Ill-4

Effect of Alternative Policies on US GDP
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Figure IlI-5

Effect of Alternative Policies on US Employment

0.1+
0.0
0.1 -
0.2
0.3
0.4 |

-0.5 -

Percentage Change from Reference

-0.6 T T T T T T T
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032

Year

|— Obama — Waxman-Markey — Hotelling 2050 — Hotelling Cumulative
Source: The Brookings Institution, 2009

lll.B. Studies of the Impact of Climate Change Legislation

Coalition for Affordable American Energy, 2009

13



This CAAE report analyzed the potential economic impacts of the climate
provisions contained in the Obama Administration’s FY 2010 Budget Proposal.?® The
study examined the cap and trade policy described in the Administration’s FY 2010
Budget Proposal, including the stated caps on U.S. GHG emissions and proposals for
use of the revenues to fund renewable energy programs, the “Making Work Pay” tax
credits, and other transfer payments. The report found that overall, the economy would
be expected to grow more slowly, leading to substantial differences in disposable
income and personal consumption. Specific economic impacts include the following:

* Energy costs increase. After a 39 percent increase ($4.70 per MMBtu) in natural
gas costs by 2020, natural gas costs increase by 56 percent ($7.20 per MMBtu)
by 2025. After a 48 ¢/gal increase in 2020, motor fuel costs increase 19 percent
(74 ¢/gal). Electricity costs increase 27 percent (3.6 ¢/ kWh) in 2020, rising by 44
percent (5.8 ¢/kWh) in 2025.

* After an initial net job loss of 800,000 in 2015, net job losses are projected to
more than double by 2020 to 1.9 million and continue to increase to 3.2 million
jobs by 2025. While all regions of the country would be adversely impacted, the
Southeast, Oklahoma, Texas, and California would be disproportionately
affected.

* Impacts on household purchasing power would be severe: Per household
purchasing power is estimated to decline by $1,020 in 2015, by $1,381 in 2020,
and $2,127 by 2030.

* By 2025, GDP is estimated to be 0.7 percent ($150 billon) below the baseline
level, driven principally by declining consumption. Commercial transportation
services, electric generation, and agriculture would be among the most affected
sectors. In 2030, GDP is 0.2 percent ($39 billon) below the baseline level.

Higher energy costs would cause decreases in demand for goods and services
and, in addition, as the expected costs of energy services climb, the productivity of
capital and labor tend to fall. Business activity is likely to contract, the demand for labor
would tend to weaken, and employment is projected to decline relative to the baseline.
Specifically, 2015 job losses are estimated to be 0.8 million, they more than double by
2020 to 1.9 million job losses, and by 2025 - 2030, job losses increase to 3.2 million.
While job losses would be distributed throughout the country, the southeast, California,
Oklahoma, and Texas would be disproportionately affected.

Heritage Foundation, 2008

This Heritage Foundation report estimated the economic impacts of Senate bill
2191, “America's Climate Security Act of 2007,” sponsored by Joseph Lieberman (I-CT)
and John Warner (R-VA).? The Heritage analysis found that S. 2191 posed
extraordinary perils for the American economy. Arbitrary restrictions predicated on

*Coalition for Affordable American Energy, Impact on the Economy of the Climate Provision in the
Obama Administration’s FY 2010 Budget, report prepared by CRA International, April 2009.

27Heritage Foundation, The Economic Costs of the Lieberman-Warner Climate Change Legislation,
Heritage Foundation Center for Data Analysis Report #08-02, May 2008.
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multiple, untested, and undeveloped technologies would lead to severe restrictions on
energy use and large increases in energy costs. In addition to the direct impact on
consumers' budgets, these higher energy costs will spread through the economy and
inject unnecessary inefficiencies at virtually every stage of production and consumption.

Heritage found that implementing S. 2191 will be very costly:

* Cumulative GDP losses are at least $1.7 trillion and could reach $4.8 trillion by
2030 (in inflation-adjusted 2006 dollars).?

* Single-year GDP losses total at least $155 billion and could exceed $500 billion
(in inflation-adjusted 2006 dollars).

* Annual job losses exceed 500,000, and could approach 1 million.

* Annual costs of emission permits will be at least $100 billion by 2020 and could
exceed $300 billion by 2030 (2006 dollars).?®

* The average household will pay $467 more each year for its natural gas and
electricity (in inflation-adjusted 2006 dollars), and the average household would
spend an additional $8,870 to purchase energy over the period 2012 through
2030.

The slowdown in GDP is seen more dramatically in the decline in manufacturing
output. Manufacturing benefits from the initial investment in new energy production and
fuel sources, but the sector's declines are sharp thereafter. By 2020, manufacturing
output is 2.4 percent to 5.8 percent below what it would be if S. 2191 never becomes
law. By 2030, the manufacturing sector has lost $319 billion to $767 billion in output. In
2025, nearly 500,000 jobs per year fail to materialize and job losses expand to more
than 600,000 in 2026. Because the distribution of energy-intensive jobs across the
country is unequal, some states will be hit particularly hard. Notable among the most
adversely affected states are Wisconsin, New Hampshire, lllinois, and Maryland.

American Council for Capital Formation and National Association of
Manufacturers, 2008

The American Council for Capital Formation (ACCF) and the National
Association of Manufacturers (NAM) commissioned this report by SAIC to examine the
potential costs that enactment of the Lieberman-Warner (LW) Climate Security Act (S.
2191) would impose on the U.S. economy.*®> The ACCF/NAM analysis was conducted
using EIA’s NEMS model, and the study applied assumptions about the cost and
availability of new energy technologies, oil prices, and other key factors. It found

**The analysis did not extend beyond 2030, at which point S. 2191 mandates GHG reductions to 33
percent below the 2005 level. However, it should be noted that the mandated GHG reductions continue
to become more severe and must be 70 per-cent below the 2005 level by 2050.

®To put these numbers in perspective, the report noted the federal government spent $43 billion on the
Department of Homeland Security in 2007, $155 billion on U.S. highways in 2005, and $549 billion on the
Department of Defense in 2007.

*The American Council for Capital Formation and the National Association of Manufacturers, Analysis of
the Lieberman-Warner Climate Security Act (S. 2191) Using the National Energy Modeling System
(NEMS/ACCF/NAM), report prepared by SAIC, March 2008.
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substantial and growing impacts to consumers and the economy of meeting the
increasingly stringent emission targets through 2030 established by LW. Among the
study’s major findings are:

The CO; emissions allowance price needed to reduce energy use to meet the
S.2191 targets is estimated at $55 to $64/mtCO in 2020, rising to between $227
to $271/mtCO, in 2030.

Energy prices for residential consumers increase by: Natural gas -- 26 percent to
36 percent in 2020, and 108 percent to 146 percent in 2030; Electricity -- 28
percent to 33 percent in 2020, and 101 percent to 129 percent in 2030.

These increased costs slow the economy by $151 - $210 billion in 2020 and
$631 - $669 billion in 2030 (2007 dollars). This causes job losses of 1.2 - 1.8
million in 2020 and 3 - 4 million by 2030.

Manufacturing slows, and higher energy costs, lower economic activity, and
fewer jobs in turn lowers average household income by $739 - $2,927 in 2020
and between $4,022 and $6,752 in 2030 (2007 dollars).

The study’s key finding is that S. 2191 would cause significant employment loss

due to the loss of revenues resulting from higher fuel and electricity costs. In 2020, job
loss is projected to range from 1.2 million to 1.8 million jobs/year, and from 3 million jobs
to 4 million jobs in 2030. Under S. 2191 the U.S. economy would begin to shed
approximately 850,000 jobs a year by 2014 under the low cost scenario (Figure 1lI-8).
This is primarily a result of higher carbon prices resulting in higher fuel costs for industry
and higher cost to industry to comply with emissions limits. As the cap becomes more
restrictive, carbon prices and fuel prices increase rapidly, leading to greater job losses
of bet\ween 1.2 and 1.8 million jobs in 2020 and between 3 and 4 fewer million jobs in
2030.

Figure Il1-8

¥These job losses are net of the new jobs which may be generated by increased spending on renewable
energy, energy efficiency, and carbon capture and storage.
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Estimated Job Losses from Lieberman-Warner
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lll.C. U.S. Energy Information Administration Reports

EIA has conducted numerous studies of the impact of climate change legislation.
Several of the more notable of these are summarized below.

EIA. August 2009

This report examined the energy-related provisions in ACESA that can be
analyzed using EIA’s National Energy Modeling System (NEMS).** Most reductions in
energy-related emissions are expected to occur in the electric power sector. Across the
ACESA main cases, the electricity sector accounts for between 80 and 88 percent of
the total reduction in energy-related CO; emissions in 2030. Reductions in electricity-
sector emissions are primarily achieved by reducing coal-fired generation and
increasing the use of no- or low-carbon generation technologies. In addition, a portion
of the electricity-related CO, emissions reductions results from reduced electricity
demand. If new nuclear, renewable, and fossil plants with CCS are not deployed in a
timeframe consistent with emissions reduction requirements under ACESA, covered
entities respond by increasing their use of offsets and by increasing natural gas use to
offset reductions in coal generation.

Emissions reductions from changes in fossil fuel use in the residential,
commercial, industrial, and transportation sectors are small relative to those in the
electric power sector. Taken together, changes in fossil fuel use in these sectors

2y.s. Energy Information Administration, Energy Market and Economic Impacts of H.R. 2454, the
American Clean Energy and Security Act of 2009, SR/OIAF/2009-05 August 2009.
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account for between 12 percent and 20 percent of the total reduction in energy-related
CO, emissions relative to the Reference Case in 2030.

ACESA increases energy prices, but effects on electricity and natural gas bills
are mitigated through 2025 by the allocation of free allowances to utilities. Electricity
prices in five of the six main ACESA cases range from 9.5¢/kWh to 9.6¢/kWh in 2020,
only 3 to 4 percent above the Reference Case level. Average impacts on electricity
prices in 2030 are projected to be substantially greater and in 2030 range from
10.7¢/kWh to 17.8 ¢/kWh. ACESA thus increases the cost of using energy, which
reduces real economic output and purchasing power, and lowers aggregate demand.
The result is that projected real GDP generally falls relative to the Reference Case.
Total discounted GDP losses over the 2012 to 2030 time period are $566 billion (-0.3
percent) in the ACESA Basic Case, with a range from $432 billion (-0.2 percent) to
$1,897 billion (-0.9 percent) across the ACESA cases.

Consumption and energy bill impacts can also be expressed on a per household
basis. In 2020, the reduction in household consumption is $134 (2007 dollars) in the
ACESA Basic Case, with a range of $30 to $362 across all main ACESA cases. In
2030, household consumption is reduced by $339 in the ACESA Basic Case, with a
range of $157 to $850 across all main ACESA cases.

EIA, April 2008

This report was a response to a request from Senators Lieberman and Warner
for an analysis of S. 2191, the Lieberman-Warner Climate Security Act of 2007, a
complex bill regulating emissions GHGs through market-based mechanisms, energy
efficiency programs, and economic incentives.*> EIA’s key findings included the
following:

 S. 2191 significantly reduces projected GHG emissions compared to the
Reference Case. Covered emissions in the S. 2191 cases, net of offsets, are 27
percent to 36 percent lower in 2020 and 45 percent to 56 percent lower in 2030.

* The electric power sector accounts for most of the emissions reductions, with
new nuclear, renewable, and fossil plants with CCS serving as the key
compliance technologies. Electric power accounts for 82 - 87 percent of energy-
related CO, emissions reductions in 2020 and 82 - 92 percent of such reductions
in 2030.

* Coal consumption is significantly reduced, and total coal consumption in 2030
ranges between 62 and 89 percent below the Reference Case level.

* Energy prices and energy bills increase. Relative to the Reference Case, the
price of coal for power generation is 161 - 413 percent higher in 2020 and 305 -
804 percent higher in 2030. The price of electricity is 5 - 27 percent higher in
2020 and 11 - 64 percent higher in 2030. Average annual household energy

¥u.s. Energy Information Administration, Energy Market and Economic Impacts of S. 2191, the
Lieberman-Warner Climate Security Act of 2007, SR/OIAF/2008-01, April 2008.
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bills, excluding transportation costs, are $30 - $325 higher in 2020 and $76 -
$723 higher in 2030.

Real economic output declines, reducing purchasing power and lowering
aggregate demand, and GDP falls relative to the Reference Case. Adverse
economic impacts increase over time, and discounted GDP losses, 2009 — 2030,
range from $444 billion (-0.2 percent) to $1,308 billion (-0.6 percent).

S. 2191 impacts industrial activity, including manufacturing, to a greater extent
than the overall economy. Industrial shipments in 2030 are reduced by $233 -
$589 billion (-2.9 to -7.4 percent).

EIA, January 2007

This EIA report responded to a request from Senators Bingaman, Landrieu,

Murkowski, Specter, Salazar, and Lugar for an analysis of a proposal that would
regulate GHG emissions through a cap-and-trade system. The proposal was modeled
using NEMS and compared to the reference case projections from the Annual Energy
Outlook 2006 (AEO 2006).>* The major findings included:

The proposal leads to lower GHG emissions, but the intensity reduction targets
are not fully achieved after 2025.

Relative to the reference case, covered GHG emissions less offsets are 562
MMTCOze (7.4 percent) lower in 2020 and 1,259 MMTCOze (14.4 percent) lower
in 2030 in the Phased Auction case. Covered GHG emissions grow by 24
percent between 2004 and 2030, about half the increase in the reference case.
Initially, when allowance prices are low, GHG emissions reductions outside the
energy sector are the major source of emissions reductions. By 2030, the
reduction in energy related CO; emissions account for most emissions
reductions.

In 2004 dollars, the allowance prices rise from $3.70/mtCO, in 2012 to the safety
valve price of $14.18/mtCQO; in 2030.

The cost of GHG allowances is passed through to consumers, raising the price of
fossil fuels and providing an incentive to shift away from fossil fuels.

The average price of coal to power plants in 2020 increases from $1.39/MMBTU
in the reference case to $2.06, an increase of 48 percent. By 2030 the change
grows from $1.51/ MMBTU to $2.73/ MMBTU, an increase of 81 percent.

Coal use is projected to continue to grow, but at a much slower rate than in the
reference case. Total energy from coal increases by 23 percent between 2004
and 2030, less than half the 53 percent increase projected in the reference case.
Nuclear capacity additions and generation increase significantly. The projected
47 GW increase in nuclear capacity between 2004 and 2030 allows nuclear to
continue to provide about 20 percent of U.S. electricity in 2030.

Retail gasoline prices in 2030 are 11 ¢/gal higher in 2030, leading to modest
changes in vehicle purchase and travel decisions.

*u.s. Energy Information Administration, Energy Market and Economic Impacts of a Proposal to Reduce
Greenhouse Gas Intensity With a Cap and Trade System, SR/OIAF/2007-01, January 2007.
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IV. STUDIES OF THE IMPACT OF THE EPA REGULATIONS

IV.A. Summary Results of Recent Studies

To estimate the likely effects of the EPA related regulations on low income
groups and minorities, we used the findings of studies conducted in recent years of the
impacts of carbon restrictions on the U.S. economy, jobs, and energy markets. These
studies were conducted by different organizations and, as might be expected, their
findings differed depending on the specific assumptions made, the time frame studied,
the level of detail included, and other factors. However, the studies all indicated that the
kind of carbon restrictions contained in the EPA regulations would have serious
negative effects on the U.S. economy. The studies utilized were:

* “Energy Market Impacts of Recent Federal Regulations on the Electric Power
Sector,” by Energy Ventures Analysis (EVA)*

* “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets,” by
Energy Ventures Analysis®

* “Potential Energy Impacts of the EPA Proposed Clean Power Plan,” NERA
Economic Consulting, by NERA Economic Consulting37

* “Assessing the Impact of Potential New Carbon Regulations in the United
States,” by IHS®

* “The Energy Effects of U.S. EPA’s Proposed Clean Power Plan,” by the United
Mine Workers (UMW)

* “EPA Power Plant Regulations: A Backdoor Energy Tax,” by the Heritage
Foundation®

* “The Effect of CO, Emissions Reduction on the U.S. Electricity Sector,” by the
International Trade Administration (ITA) of the U.S. Department of Commerce*’

First, all of the studies forecast that carbon restrictions would significantly reduce
U.S. GDP every year over the next two decades. For example:

35Energy Ventures Analysis, “Energy Market Impacts of Recent Federal Regulations on the Electric
Power Sector,” November 2014.

36Energy Ventures Analysis, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets,”
?repared for the National Mining Association, October 2014.

"“Potential Energy Impacts of the EPA Proposed Clean Power Plan,” NERA Economic Consulting,
October 2014.

BIHs, “Assessing the Impact of Potential New Carbon Regulations in the United States,” prepared for the
U.S. Chamber of Commerce, 2014.

39Eugene M. Trisko, “The Energy Effects of U.S. EPA’s Proposed Clean Power Plan,” Statement on
Behalf of United Mine Workers of America, AFL-CIO Before the Pennsylvania Senate Environmental
Resources & Energy Committee, Harrisburg, Pennsylvania, June 27, 2014.

““Nicolas D. Loris, Kevin D. Dayaratna, and David W. Kreutzer, “EPA Power Plant Regulations: A
Backdoor Energy Tax,“ Backgrounder No. 2863, Heritage Foundation, December 5, 2013.

41Jeffrey Anspacher, Stefan Osborne, and Julian Richards, “The Effect of CO, Emissions Reduction on
the U.S. Electricity Sector,” International Trade Administration, Office of Competition and Economic
Analysis, U.S. Department of Commerce, May 2011.
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* |HS estimated that GDP losses average about $51 billion every year through
2030, with a peak decline of nearly $104 billion in 2025.

* Heritage estimated that aggregate GDP decreases by $2.23 trillion, 2015-2038.

* ITA estimated that 2020 GDP could be about $800 billion lower.*

Second, the studies forecast that carbon restrictions would significantly reduce
U.S. employment over the next two decades. For example:

* [HS estimated that on average, from 2014 to 2030, the U.S. economy will have
224,000 fewer jobs, with a peak decline in employment of 442,000 jobs in 2022.

* UMW estimated that that cumulative direct and indirect job losses to 2035 due to
would total 7.5 million job-years, and the total direct and indirect job losses in
2020 would be 378,000.

* Heritage estimates that by the end of 2023 employment falls by nearly 600,000
jobs.

 ITA indicated that 2020 job losses could be in the range of 600,000 to 700,000.*®

Third, the studies forecast that carbon restrictions would significantly reduce U.S.
household incomes over the next two decades. For example,

IHS estimated that loss of annual real disposable income will average over $200,

with a peak loss of $367 in 2025.

* UMW estimated the cumulative loss of wages and benefits for direct and indirect
job losses from 2015 to 2035 would total $376 billion

* Heritage estimated that a family of four’'s annual income will decline more than
$1,200 per year, and its total income will decrease by nearly $24,400, 2015-
2038.

* ITA indicated that real consumption in 2020 could be $400-$500 billion lower.*

Finally, all of the studies forecast that carbon restrictions would significantly
increase U.S. energy costs. This is to be expected and is the major effect of
implementing regulations such as the Clean Power Plan. The price increases would be
essential to the program because they would be the most important mechanism through
which businesses and households were encouraged to make investments and
behavioral changes that reduced CO, emissions. Nevertheless, the rise in prices for
energy and energy-intensive goods and services would be regressive and would
impose a larger burden, relative to income, on low-income households than on high-
income households.

The EPA Plan would result in the electric industry shutting down significant
carbon-based generation or using expensive, as yet unproven technology, to capture
and store CO2. To meet the stringent EPA goals, the electric industry would also have

“2ITA estimated that real 2020 GDP could be about .3 percent to .5 percent lower; EIA estimates that
2020 GDP in 2005 dollars will in the reference case total $16.8 billion.

*Based on the relationship between GDP and jobs.

“‘Based on the EIA AEO 2014 reference case forecasts.
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to substitute high cost technologies, such as biomass and wind, for conventional
generation.

For example, EVA estimated that annual power and gas costs for residential,
commercial and industrial customers in would be $284 billion ($174 billion in real terms)
higher in 2020 versus 2012.*° This represents a 60 percent (37 percent) increase with
power and gas costs rising further each year after 2020. The proposed CPP alone
would be responsible for $75 billion of the $284 billion nominal increase. Further:

» Electricity cost increases represent $177 billion and natural gas increases
represent $107 billion of the $284 billion cost increase from 2012 to 2020.

* In 2020, annual residential power and gas costs would be $102 ($87) billion
higher and would continue to escalate in subsequent years.

* Average annual household gas and power bills would increase by $681 ($293) or
35 percent (15 percent) from 2012 to 2020, and continue to escalate year-after-
year as EPA’s proposed rule grows more stringent.

* Annual average home gas heating bills would increase approximately $340 or 50
percent from 2012 to 2020.

* Annual average electricity bills would increase approximately $340 or 27 percent
from 2012 to 2020.

* On a percentage basis, the U.S. industrial sector would be affected most
severely as its total cost of electricity and natural gas would approach $200
($170) billion in 2020, a 92 percent (64 percent) increase from 2012,

EVA finds that the costs to consumers continue to escalate throughout the full
implementation of the CPP in 2030:*

* The total cost of power and gas in the U.S. is forecast to grow more than $280
billion or 37 percent from 2020-2030, in addition to the cost increases from 2012-
2020.

* The cost of power would contribute almost $200 billion of this additional increase,
with the cost of gas contributing the remaining $83 billion.

* Residential customers would experience another $546 increase in their annual
power and gas bills from 2020-2030, with power bills increasing over $350 and
gas bills increasing $186.

* In total, the cost of power and gas would more than double to over $1 trillion by
the end of the CPP’s implementation period in 2030. This essential energy
would cost the U.S. economy more than $565 billion more per year in 2030 than
it did in 2012, representing a 121 percent increase.

* The average family would pay over $1,225 more for power and gas in 2030 than
they did in 2012.

In addition:

45Energy Ventures Analysis, “Energy Market Impacts of Recent Federal Regulations on the Electric
Power Sector,” op. cit..

**Energy Ventures Analysis, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets,” op.
cit.
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* NERA estimated that energy costs would increase between $400 and $500
billion, natural gas prices would increase 17 percent, and electricity prices would
increase 29 percent.

* |HS finds that consumers can be expected to pay much more for electricity
during the 2014-2030 period: Nearly $300 billion more, or an average of about
$17 billion more per year.

* Heritage finds that the EPA Plan would result in a backdoor energy tax that
would increase energy bills for American households and businesses

* |ITA estimated that electricity prices would increase between 16 and 25 percent.

IV.B. Impacts on GDP, Jobs, and Incomes

Here we relied heavily on the studies the impact of carbon restrictions discussed
above. These studies are recent, comprehensive, detailed, and credible. Further, the
EVA, NERA, IHS, and Heritage studies estimated some impacts by region or state —
which are of interest here.

The EPA Plan would significantly increase energy costs, and these higher fuel
prices “force” the economy to undergo a significant shift in fuel conversion technology
selection and utilization and fossil fuel consumption to satisfy the regulation. Further,
there are significant opportunity costs associated with approaching the emissions
reduction target by 2030. The huge expenditures required to achieve compliance or
replace prematurely one source of electricity generation with another represents an
unproductive use of capital, which implies that the spending in pursuit of regulatory
compliance rather than economic expansion will lead to an overall decline in U.S.
economic output. The subsequent negative impacts on GDP and employment will exert
additional downward pressure on disposable income and consumer spending.47 This
results in reduced wages and incomes, lower commercial and industrial output, and
lower employment and thus causes losses in GDP over the forecast period.

Carbon restrictions will create substantial job losses due to reduced revenues
resulting from higher fuel and electricity costs. This is primarily a result of higher fuel
costs for industry and higher costs to industry to comply with the emissions limits. The
major causes of job losses are lower industrial output due to higher energy prices, the
high cost of complying with required emissions cuts, and greater competition from
overseas manufacturers with lower energy costs. These job losses are net of any new
jobs that may be generated by increased spending on renewable energy, energy
efficiency, clean coal technologies, or other programs.

More generally, studies indicate that the reallocative costs of environmental
policy are significant — costs that are ignored by EPA. For example, recent research
using plant-level panel variation induced by the 1990 Clean Air Act Amendments found
that the average worker in a newly regulated plant experienced a present discounted

“IHS, “Assessing the Impact of Potential New Carbon Regulations in the United States,” op. cit. p. 6-7.
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earnings loss of about 20 percent of his pre-regulatory earnings.”® In aggregate, this
amounts to an aggregate of nearly $5.4 billion in forgone earnings for the years after the
change in policy.* Most of these costs are driven by non-employment and lower
earnings in future employment. These results suggest that the predominant focus of the
previous literature on employment misses important aspects of labor market adjustment
to environmental regulations: Most of the costs of reallocation occur through costly job
transitions associated with sectoral downsizing.*

With respect to the EPA Plan, IHS found that even with implementation features
designed to keep compliance costs low, regulating CO, emissions at the thousands of
existing fossil fuel-fired electricity generating plants in the U.S. under the CAA leads to
nearly a half trillion dollars in total compliance expense, peak GDP losses over $100
billion, hundreds of thousands of lost jobs, higher electricity costs for consumers and
businesses, and more than $200 on average every year in lower disposable income for
families already struggling with a weak economy.’’ Given the significant and sustained
harm to the U.S economy coupled with the limited overall impact on worldwide GHGs
that would result from implementing these regulations, IHS concluded that serious
questions must be raised about the timing and scope of what EPA is pursuing.

Achieving compliance with the CO, regulations will have cost implications for the
power sector and impacts on the overall U.S. economy. In particular, the EPA Plan will
required significant unproductive deployment of capital by causing the noneconomic
retirement of coal-fired power generators. An economically efficient coal unit retirement
occurs when the going-forward costs of the plant exceed the expected revenue.
However, under the EPA Plan, the U.S. power sector prematurely retires 114 GW of
coal capacity, or nearly 40 percent of the coal capacity operational in 2013, and
replaces it with new generating resources, primarily a blend of CCGT and renewables —
Figure IV-1.2 When added to the coal retirements resulting from competition from
natural gas and the MATS rule this decade, about 60 percent of the U.S. coal fleet, 199
GW, will retire by 2030.

Replacing retiring coal generators comes at a cost. Further, replacing retiring
coal and meeting incremental power demand growth with CCGT capacity through 2030
is incompatible with a goal of reducing power sector emissions by 42 percent from 2005
levels.

Thus, the total bill for the power sector is increased by a need to deploy nearly
carbon-free new generation beginning in 2022 -- CCGT with CCS and nuclear power.
The total cost for incremental generating capacity, supporting infrastructure (electric
transmission, natural gas pipelines, and CO, pipelines), decommissioning, stranded

*W. Reed Walker, “The Transitional Costs of Sectoral Reallocation: Evidence From the Clean Air Act
?gnd the Workforce,” Quarterly Journal of Economics (2013), pp. 1787—1835.
Ibid.
“pid.
Z;IHS, “Assessing the Impact of Potential New Carbon Regulations in the United States,” op. cit.
Ibid.
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asset costs, and offsetting savings from lower fuel use and operation and maintenance
is nearly $480 billion (in constant 2012 dollars) over the analysis period (Table IV-1).

Figure IV-1
Power Sector Electric Generation Under the EPA Plan
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Source: IHS Energy and EIA.
Table IV-1
Increment Costs of Implementing the EPA Plan
Incremental cost item Incremental cost ($billion, real 2012%)
Power plant construction 339
Electric transmission 16
Natural gas infrastructure 23
CCS pipelines 25
Coal plant decommissioning 8
Coal unit efficiency upgrades 3
Coal unit stranded costs 30
Demand-side energy efficiency 106
Operations and maintenance costs -5
Fuel costs -66
Total incremental costs 478

Source: IHS Economics.

The proposed CO, regulations will accelerate the shift from coal to other fuel
sources, primarily natural gas, but also renewables and nuclear power — see Figure V-
1. Perhaps the most readily apparent by-product of the shift away from coal-fired
generation is that much of the compliance costs will be passed on to consumers via
higher electricity prices. Higher electricity prices take money out of consumers’ wallets,
absorbing a larger portion of the disposable income (income after taxes) they draw from
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to pay for essential expenses such as mortgages, food and utilities. This, in turn, affects
consumer behavior, forcing reductions in discretionary spending as consumers forgo
some purchases and/or lower their household savings rates. The rising costs of
electricity also will be felt most acutely by those in lower income brackets. In addition to
absorbing modestly higher electricity prices into its cost structures, industrial sector
production in the U.S. will decline.

More significant, however, are the opportunity costs associated with reaching the
emissions reduction target by 2030.°® The required capital expenditures are essentially
unproductive uses of capital because one source of electricity generation (i.e., coal-fired
plants) will simply be replaced by an alternative source (i.e., natural gas—fired plants,
renewables, nuclear). In addition to absorbing modestly higher electricity prices into its
cost structures, industrial sector production in the United States will decline under the
Policy Case. This means that, despite nearly $480 billion being spent in pursuit of
regulatory compliance, IHS modeling estimates that U.S. output will decline relative to
the Reference Case — where the EPA Plan is not implemented. Thus, the $480 billion
in spending will not facilitate growth in the U.S. economy.

IHS forecasts that GDP is expected to average about $51 billion lower than in the
Reference Case to 2030, with a peak decline of nearly $104 billion in 2025 — Figure V-
2. The U.S. economy will decline significantly in potential GDP: While higher energy
prices will curtail some consumption, the dominant driver of lower GDP will be the
unproductive investment dictated by CO, emission targets. Not investing in productive
initiatives will lead to forgone GDP and economic growth, with maximum declines of just
over $100 billion in 2025.

Figure IV-2
Annual GDP Impact of Carbon Regulations, 2014-30
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Economic growth (e.g., expanding GDP) increases demand for and the
sustainability of jobs. Consistent with the forgone GDP, the U.S. economy will have a
lower capacity to support jobs, and employment levels will thus be lower under. The
peak decline will exceed 440,000 jobs in 2022. These substantial GDP losses will be
accompanied by losses in employment. On average, from 2014 to 2030, the U.S.
economy will have 224,000 fewer jobs, with a peak decline in employment of 442,000
jobs in 2022 (Figure 1V-3). These job losses represent lost opportunities and income for
hundreds of thousands of people that can never be recovered.

Figure IV-3
Employment Impact Policy Case Deviation From the Baseline
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What contribution would the $480 billion potentially make if it were invested in
initiatives that foster economic growth? Quantifying the answer to this question
represents the opportunity costs of achieving the CO, emissions reduction target. The
opportunity costs transcend the first-order direct investment of capital on compliance
rather than productive initiatives. For example, every dollar not spent with Tier-1
suppliers on productive growth initiatives removes money that typically would be re-
spent multiple times throughout the supply chain. Less business in the supply chain
leads to reduced employment levels. Fewer employees lead to less spending on
consumer goods and services, which leads to less employment, and so on. The
opportunity cost of $480 billion of unproductive investment will, on average, reduce U.S.
GDP by $51 billion, employment by 224,000 jobs, and real disposable income per
household by $200 over the 2014—2030 analysis period.>* Heritage also estimates that
employment would decline under the EPA plan. Using the Heritage Foundation Energy
Model, a derivative of the National Energy Model System (NEMS),* Heritage estimated

54y, .

Ibid.
*NEMS is used by the Energy Information Administration of the Department of Energy as well as various
nongovernmental organizations for a variety of purposes, including the forecasts in the Annual Energy
Outlook.
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that by the end of 2023 employment falls by nearly 600,000 jobs and manufacturing
loses over 270,000 jobs — Table IV-2.
Table IV-2
How EPA Power Plant Regulations Would Affect Employment in 2023
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OMNE-YEAR CHAMNGE IN EMPLOYMENT OMENEAR CHANGE IN EMPLOYMENT
I 2023 IM 2023 PER 100,000 POPULATION
State Total Manutacturing Total Manuacturing
Alabama -11,0594 -5.543 -206 -103
Alaska -1,068 -319 -133 -40
Arlzona 8,900 -3.493 -123 -48
Arkansas 6,100 -3.723 -1E5 -113
Caitfornila -61,261 -Z8920 -14& -69
Calorado -3.929 -3.025 -157 -53
Connectiout 7,357 -1 8E9 -1E3 -8
Celzwane -1,515 -500 -14% -9
Mstrict of Columbla -1,815 -111 -367 -16
Fiorida -73.973 -7.269 -111 -3
Geargla -16,506 -4,153 -151 -75
Hawall -1,807 -A09 -118 -7
Idaha -2 615 -1273 -148 -73
Hinois - 26,9949 -13 469 -1B& -3
Indizna -17,698 -10,840 -2432 -148
a3 7,838 -4.813 -278 -140
Kansas 6,553 -3, 763 -203 -117
Eemtucky -14, 945 - 963 -305 -101
Louklana 7,408 -3263 -145 -64
Maine -2 565 -1,2932 -171 -86
Maryiand 3,430 -2, 640 -12% -40
Massachusetts -13,054 -5, 931 -177 -80
Michigan -20,023 -11,907 -17% =107
Minnescta -12 611 -7.025 -211 =117
Missl==lpp -5,547 -3167 -166 -95
Mis=zourl -11.435 -5, 750 -16% -d5
Montana -1,782 -353 -15% -35
Mebrazka -4,144 -2,1E5 -201 -106
Mevada -3,505 -89z -115 -29
Mew Hampshine -2,863 -1,555 -153 -105
Mew lemsey -14,33% -5 874 -144 -5
Mew Mexico -2,514 -650 -10d -30
Mew York -30,049 -10,6EE -137 -£9
Morth Caroilng -18,412 10,154 -171 -4
Morth Dakota -1,832 -5E5 -241 -73
Ohio -26,375 -14.801 -2032 -114
Ciklahoma 5,500 -31.0E2 -153 -73
Ciresgan 7,430 3014 -172 oo
Pennzyivania -28,469 -13,205 -15% -92
Rhode kland -1,933 943 -163 -79
South Carnolina -8.823 -5,.024 -16% -8
South Dzkota 1,776 -91& -153 -100
Tennessap -12,755 7,055 -178 -05
Texzs -43, 948 -19671 -155 -6%
Litah 5,879 -2 636 -1B4 -84
\emonk -1,364 -723 -193 -102
Virginia -15 465 5591 -171 -3
‘Washington -12,700 -6, 470 -167 -85
Wt Virginila -11,454 -1,155 -4 -55
‘Wisconsin -15,744 -10,353 -245 -161
Wyoming -3,514 -214 -552 -3
U5 TOTALS -501,714 -274.33% -172 -7

Source: Heritage Foundation
The EPA plan will cause significant household income losses resulting from
higher payments for fuels and electricity. Higher energy prices will have ripple impacts

30



on prices throughout the economy and will impose financial costs that increase every
year.

IHS finds that the impacts of higher energy costs, fewer jobs, and slower
economic growth are seen in lower real disposable income per household (Figure 1V-4).
The EPA Plan causes a sustained decline in real wages, especially from 2022 onward,
and thus a long-term somewhat sustained lower standard of living for the U.S.
population. The loss of annual real disposable income over the 2014-30 period will
average over $200, with a peak loss of $367 in 2025. This translates into a shortfall in
total disposable income for all U.S. households of $586 billion (in real 2012 dollars) over
the 17 year period 2014-30.

Figure IV-4
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Source: IHS Economics.

IHS finds that slower economic growth, job losses, and higher energy costs
mean that annual real disposable household income will decline on an average of more
than $200, with a peak loss of $367 in 2025. In fact, the typical household could lose a
total of $3,400 in real disposable income during the modeled 2014-30 timeframe.

ITA used the USAGE computable general equilibrium (CGE) model of the U.S.
economy to estimate the impact of significant carbon reductions.®® It found that one of
the biggest effects of imposing a price on CO, emissions is a shift away from coal-fired

®USAGE was developed by Peter Dixon and Maureen Rimmer of the Centre of Policy Studies, Monash
University; see Peter Dixon and Maureen Rimmer, Dynamic General Equilibrium Modeling for
Forecasting and Policy; A Practical Guide and Documentation of MONASH, 2002 and Koopman and
Winston (2009), “A Dynamic Baseline in the USITC USAGE Model - Insights and Issues.” The USAGE
has a high level of disaggregation, using the Bureau of Economic Analysis (BEA) input-output accounts,
the most detailed publicly available industry data. With the proper modifications, results from the USAGE
model can reveal the impact of various proposed mechanisms in currently proposed climate change
legislation, rules, and internationally negotiated agreements.
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electricity generation. Figure 1V-5 shows the ITA estimates of the share of electricity
generation by fuel type in the base case in 2020 and the effects on this distribution of a
carbon restriction policy. This figure shows that in 2020:

* Without imposed carbon reductions, coal will comprise about 47 percent of all
electricity generation, whereas under the carbon restriction policy this share
shrinks to a little over 30 percent.

* Hydro power is projected to make up about 8 percent of 2020 generation in both
cases.

* Nuclear power will comprise about 20 percent in each case.

* In the base case, renewable electricity is projected to comprise about 6.5 percent
of generation in 2020, and nearly 14 percent in the carbon restriction case.

* Natural gas in the base case comprises a little over 18 percent of generation in
2020, and in the carbon restriction case it comprises over 23 percent.

Figure IV-5
Share of 2020 U.S. Electricity Generation
50%
45%
40%
35%
30%
25%

20%
15%
10%
o | |
0%

Renewable Hydro Nuclear Natural Gas Coal
Energy

mBase Case mCarbon Restriction Case

Source: ITA

Using the USAGE CGE model, ITA estimated significant negative
macroeconomic effects of a 17 percent reduction in U.S. CO, emissions by 2020. As
shown in Table IV-3, ITA estimated that in 2020, relative to the base case, carbon
restrictions would decrease:

* GDP by 0.3 to 0.5 percent

* Household consumption by 0.2 to 0.4 percent

* Investment by 0.6 to 0.7 percent

* Exports by 0.7 to 0.9 percent

* Imports by 0.5 to 0.6 percent

» Electricity consumption by nine percent to 12 percent
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ITA also found that electricity prices would increase by 16 to 25 percent.

Table IV-3

Macroeconomic Effects of a 17 Percent Reduction in U.S. CO, Emissions

Nuclear Growth Scenario | Nuclear Restricted Scenario

Enmussions -17% _17%

Real GDP -0.30% -0.47%
Real Household Consumption -0.20% -0.37%
Real Investment -0.61% -0.70%
Real Aggregate Government Demand -0.20% -0.37%
Real Exports -0.72% -0.94%
Real Imports -0.50% -0.61%
Electricity Consumption -8.78% -11.56%
Electricity Price 15.94% 24.85%

Note: All changes are relative to the 2020 base case.
Source: ITA

IV.C. Impacts on Energy Costs and Expenditures

By 2030, the EPA regulations could cause gross U.S. energy expenditures to
increase by more than 100 percent. These significant increases reflect the impacts of
increased fuel costs, premature retirement of coal plants, changes to energy conversion
technology infrastructure costs, and related factors.

EVA conducted an independent evaluation of the EPA's proposed regulations to
estimate the financial impact on both the U.S. economy as a whole and on average U.S.
households that use electricity to power their houses and natural gas to heat their
homes.”” The study analyzed the increases in electricity and gas costs from 2012, the
EPA’s base year of the CPP proposal to 2020, the first year of interim CO, targets, in
order to effectively capture the cost increases to customers created by significant re-
dispatch of power generation. The cost comparisons are available in both nominal and
real dollars.”® Given the 25 percent decline in real income for the lower earning half of
U.S. households from 2001-2014, EVA believes that it is more appropriate to focus on
the results in nominal terms. Accordingly, in the EVA tables, real values are listed in
parentheses immediately following nominal values.

*’EVA was unable to accept the underlying assumptions of the four building blocks which the EPA utilized
to formulate the proposed CO, emission rate limits for each state. Accordingly, EVA employed different
assumptions for each building block based on its market knowledge, experience and analysis. See EVA,
“EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets,” op. cit.

**The inflation assumption was sourced from Moody’s Analytics: www.moodysanalytics.com
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EVA estimated that to replace the generation from the retirement of an additional
14.8 GW of existing coal fired capacity (already largely paid for by ratepayers) will
require building 33.3 GW of natural gas combined cycle and 8.4 GW in non-hydro
renewable capacity to replace it. As shown in Figure V-6, this new incremental
replacement capacity will cost suppliers an additional $17.6 billion (2013$) in 2020 and
grow to $53 billion (2013%) by 2030. Capital recovery costs (in addition to higher
wholesale power costs) would be passed onto US ratepayers, and cost burdens will
vary significantly by location.

Figure IV-6
Incremental Cumulative Power Capital Investment Due to the CPP
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Source: EVA, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets.”

EVA’'s independent evaluation identified potential oversights in EPA's
assumptions and analysis that have resulted in the EPA underestimating the CPP’s
actual cost of compliance and its impact on energy markets.*® Electricity and natural
gas prices are expected to rise over the next 10 years and with the CPP, the increases
will be even greater. EVA’s analysis determined that if the CPP were implemented as
currently proposed along with implementation of the other environmental regulations
(i.,e. Mercury and Air Toxic Standards (MATS), Regional Haze Regulations) and
expected rising natural gas prices, energy costs would increase substantially. As
shown in Table IV-4:

* Annual power and gas costs for residential, commercial and industrial customers
in America would be $284 ($174 in real terms) billion higher in 2020 versus 2012.
This represents a 60 percent (37 percent) increase with power and gas costs
rising further each year after 2020.

* The proposed CPP alone would be responsible for $75 billion of the $284 billion
nominal increase.

59Energy Ventures Analysis, “Energy Market Impacts of Recent Federal Regulations on the Electric
Power Sector,” op. cit.
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» Electricity cost increases represent $177 billion and natural gas increases
represent $107 billion of the $284 billion cost increase from 2012 to 2020.

* In 2020, annual residential power and gas costs would be $102 ($87) billion
higher and would continue to escalate in subsequent years.

» Average annual household gas and power bills would increase by $681 ($293) or
35 percent (15 percent) from 2012 to 2020, and continue to escalate year-after-
year as EPA’s proposed rule grows more stringent.

* Annual average home gas heating bills would increase approximately $340 or 50
percent from 2012 to 2020.

* Annual average electricity bills would increase approximately $340 or 27 percent

from 2012 to 2020.

Table IV-4

2020 Estimated U.S. Electricity and Natural Gas
Cost Increases From EPA Carbon Restrictions

Nominal Dollars 2012 Dollar Percent

Increase | Increase
Avg. Annual Residential Electricity & Natural Gas Bill $1,963 $680 35%
Industrial Electricity Rate (¢/kWh) 6.7 3.8 56%
Total Cost of Electricity and Natural Gas (Billion Dollars) $470 $284 60%

2012 Dollars

Avg. Annual Residential Electricity & Natural Gas Bill $1,963 $293 15%
Industrial Electricity Rate 6.7 2.2 33%
Total Cost of Electricity and Natural Gas (Billion Dollars) $470 $174 37%

Source: EVA, “Energy Market Impacts of Recent Federal Regulations on the Electric Power Sector.”

The cost of electricity and natural gas will be impacted in large part due to an
almost 135 percent increase in the wholesale price of natural gas, from $2.82 per million
Btu in 2012 to approximately $6.60 ($5.63) per million Btu in 2020. On a percentage
basis, the U.S. industrial sector would be affected most severely as its total cost of
electricity and natural gas would approach $200 ($170) billion in 2020, a 92 percent (64
percent) increase from 2012. Increased operational costs in the industrial sector are of
particular concern for energy intensive industries in the U.S. such as aluminum, steel
and chemicals manufacturing which require low energy prices to compete. Industrial
power consumers would be expected to pass energy cost increases on to their
customers, affecting the costs of goods purchased by American consumers over and
above increased monthly utility bills.

While EVA focused on cost changes from 2012-2020 to highlight the impact of
shifting from lower to higher cost generation sources, it noted that the costs to
consumers continue to escalate throughout the full implementation of the CPP in
2030.°° There are two main drivers of the cost increase from 2020-2030. First,

60Energy Ventures Analysis, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets,” op.
cit.
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continued growth of non-hydro renewable generation during the period drives costs
higher. Second, and more importantly, natural gas prices are forecasted to continue
increasing rapidly from $6.60/mmbtu in 2020 to almost $9.50/mmbtu in 2030. This rise
in gas prices is brought on by continued growth in LNG exports and pipeline exports to
Mexico coinciding with the depletion of low cost supply sources, moving production to
higher cost reserves.®’

As shown in Table V-5, EVA forecast that total cost of power and gas in the U.S.
will increase more than $280 billion or 37 percent from 2020-2030, in addition to the
cost increases from 2012-2020. The cost of power would contribute almost $200 billion
of this additional increase, with the cost of gas contributing the remaining $83 billion.
Residential customers would experience another $546 increase in their annual power
and gas bills from 2020-2030, with power bills increasing over $350 and gas bills
increasing $186.

Table IV-5
Estimated U.S. Energy Cost Increases From EPA Carbon Restrictions, 2020-2030
All Sectors 2020 CO, Dollar Percent
Increase Increase
Total Electricity Cost (Billions) $541 $199 37%
Total Natural Gas Cost (Billions) $213 $83 39%
Total Cost (Billions) $754 $282 37%
Residential
Average Electricity Bill (annual) $1,629 $360 22%
Average Natural Gas Bill (annual) $1,014 $186 18%
Total $2,643 $546 21%

Source: EVA, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets.”

As shown in Table IV-6, In total, the cost of power and gas would more than
double to over $1 trillion by the end of the CPP’s implementation period in 2030. This
essential energy would cost the U.S. economy more than $565 billion more per year in
2030 than it did in 2012, representing a 121 percent increase. The average family
would pay over $1,225 more for power and gas in 2030 than they did in 2012.

Table IV-6
Estimated U.S. Electricity and Natural Gas Cost
Increases From EPA Carbon Restrictions, 2012-2030

All Sectors 2012 Dollar Percent
Increase Increase
Total Electricity Cost (Billions) $364 $376 104%
Total Natural Gas Cost (Billions) $107 $190 179%
Total Cost (Billions) $471 $566 121%
Residential

bid.
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Average Electricity Bill (annual) $1,288 $710 54%
Average Natural Gas Bill (annual) $675 $525 78%
Total $1,963 $1,266 62%

Source: EVA, “Energy Market Impacts of Recent Federal Regulations on the Electric Power Sector.”

These compliance cost projections capture only a portion of the costs not
reflected in the agency’s CPP projections. Additional costs not quantified include: (1)
new transmission investments to access more remote high wind resource areas and
react to changes in power flows, (2) additional transmission ancillary services to handle
greater amounts of variable wind and solar generation, (3) higher gas rates for all
customers from increasing costs for pipeline compression, and (4) GDP changes
triggered by raising energy prices.

EVA notes that the U.S. was facing a period of rapidly increasing energy costs,
even before the CPP was proposed. For this reason, it is both relevant and prudent to
asseség the increase in costs beginning well in advance of the implementation of the
CPP.

In 2020, power and gas will cost U.S. consumers $75 billion more under the CPP
than they would in 2020 without this regulation. This represents an 11 percent increase
in costs. Total electricity costs would be expected to rise by 12 percent with gas costs
increasing 9 percent -- Table IV-7. Residential customers would see their annual power
and gas bills increase by almost $100 in 2020, while industrial power rates would
increase by 17 percent.

Table IV-7
2020 Estimated U.S. Electricity and Natural Gas Cost Increases
From EPA Carbon Restrictions, compared to the Reference Case

All Sectors 2012 Dollar Percent
Increase Increase
Total Electricity Cost (Billions) $484 $57 12%
Total Natural Gas Cost (Billions) $195 $18 9%
Total Cost (Billions) $679 $75 11%
Residential
Average Electricity Bill (annual) $1,594 $35 2%
Average Natural Gas Bill (annual) $951 $63 7%
Total $2,545 $98 4%

Source: EVA, “Energy Market Impacts of Recent Federal Regulations on the Electric Power Sector.”

IHS found that those regions that incur higher compliance costs will see greater
electricity expenditures and experience greater pressure on real disposable income per

62Energy Ventures Analysis, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets,” op.
cit.

®The EVA analysis included a Reference Case that can be used as a benchmark to compare costs with
and without the CPP.
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household, and the economic impact of compliance will not be evenly shared across the
country (Figure IV-7).

Figure IV-7
Cumulative Change in Electric Bills Due to EPA Carbon Restrictions
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NERA estimated the energy system costs of the two scenarios, expressed as
present values in 2014 of spending incurred over the period from 2017 through 2031 —
Table IV-7. The costs are broken down into three categories:

1. Costs to serve electricity load

2. Costs of the end-use energy efficiency programs, both to the utilities and to the
participants

3. Costs of non-electricity natural gas use.

Under the State Unconstrained (BB1-4) scenario, energy system costs are
dominated by the costs to the utilities and to participants of the additional state energy
efficiency programs, which are estimated to cost about $560 billion (in present value)
over the period from 2017 through 2031. The reduction in electricity demand over the
period 2017 through 2013 results in a net decrease in production costs to meet
electricity load that has a present value in 2014 of about $209 billion; this partially
offsets the investment costs of the energy efficiency programs. Higher gas prices are
part of the higher cost to serve load, but they also affect consumers who purchase
natural gas for non-electricity energy services; the higher consumer cost for direct
consumption of natural gas adds another $15 billion to the present value of the CPP
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over the years 2017-2031. The net result is that energy system costs would be greater

by about $366 billion in present value terms over the period from 2017 through 2031
under the State Unconstrained (BB1-4) scenario.

Table IV-7
Potential Energy System Costs Under the EPA Plan
State State
Unconstrained Constrained
(BB1-4) (BB1-2)
Present Value (Billion 2013%)
Cost of Electricity. Exchudmg EE -§209 $335
Cost of Energy Efficiency $560 $0
Cost of Non-Electricity Natural Gas $15 $144
Total Consumer Energy Costs §366 5479

Notes: Present value is from 2017 through 2031, taken in 2014 using a 5 percent real discount rate
Source: NERA.
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V. STATE IMPACTS
V.A. CO; Emissions by State

Energy-related CO, emissions vary significantly across states, whether
considered on an absolute or per capita basis, and the states with the highest CO,
emissions per dollar of economic activity will face the greatest difficulties and highest
costs in reducing emissions. As shown in Figures V-1, V-2, and V-3 states in the south
and the Midwest will be especially impacted.®*

The overall size of a state, as well as the available fuels, types of businesses,
climate, and population density determine both total and per capita emissions. In
addition, each state’s energy system reflects circumstances specific to that state. For
example, some states are located near abundant hydroelectric supplies, while others
contain abundant coal resources.

EIA estimate state-level CO, emissions based on the location where the primary
energy is consumed as a fuel. To the extent that fuels are used in one state to generate
electricity that is consumed in another state, emissions are attributed to the former
rather than the latter. An analysis that attributed emissions with consumption rather
than production of electricity would yield different results.®®

Another way to compare CO, emissions across states is to divide them by state
population and examine them on a per capita basis, as shown in Figure V-3. Many
factors contribute to the amount of emissions per capita, including climate, the structure
of the state economy, population density, energy sources, building standards, and
explicit state policies to reduce emissions. In 2011, CO, emissions in Wyoming were
113 metric tons (M;) per capita, the highest in the U.S., and Wyoming was the second-
largest energy-producing state. Unlike the largest energy producer, Texas, which has a
population of 26 million, Wyoming has fewer than 600,000 people, giving Wyoming the
lowest population density in the Lower 48 states. Its winters are cold, and the average
low temperatures in January range between 5 to 10 degrees Fahrenheit. These factors
act to raise Wyoming’s per capita emissions compared to other states. The second-
highest state per capita CO, emissions level was North Dakota at 78 M; per capita.
Alaska (53 metric tons per capita), West Virginia (52 M; per capita), and Louisiana (49
M; per capita) round out the top five states in terms of per capita CO, emissions. All of
these are fossil-energy-producing states, and the activity of producing energy itself
involves the consumption of large amounts of energy.

#u.s. Energy Information Administration, State-Level Energy-Related Carbon Dioxide Emissions, 2000—
2011, August 2014.

®An analysis that attributed emissions to consumption rather than production of electricity was beyond
the scope of the EIA work.
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Figure V-1
Energy-Related Carbon Dioxide Emissions by State, 2011
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Figure V-2
Relative CO, Emissions Per State

Source: U.S. Energy Information Administration
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Figure V-3
Per Capita Energy-Related Carbon Dioxide Emissions by State, 2011
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New York, with a population of 19.5 million people, had the lowest per capita CO,
emissions -- 8 M; per capita. A large portion of the population is located in the New
York City metropolitan area where mass transit is readily available and most residences
are multifamily units that provide efficiencies of scale in terms of energy for heating and
cooling. Further, the New York economy is oriented toward high-value, low-energy-
consuming activities such as financial markets.®® New York’s energy prices are
relatively high (the average retail electricity price of 15.89 cents per kWh was fourth-
highest in the country in 2011),®” which encourages energy savings. Other states with
relatively low per capita CO, (about 9 M; per capita) include Vermont, California,
Connecticut, and Oregon.

EPA used four Building Blocks to estimate levels of CO, emission rate reductions
in each state that it translated into state targets in the CPP. The CPP proposal does not
require each state to achieve the specific measures assumed for each Building Block.
Instead, each state would need to achieve the interim and final CO2 emission rates
calculated from the combination of all four Building Blocks. States might choose not to
implement some of the Building Blocks at all and might develop entirely different
strategies for lowering their CO2 emission rates to the required levels. EPA’s four
building block assumptions are:

®For example, New York contained about 6 percent of the U.S. population in 2011, but consumed only 1
percent of the country’s industrial energy. See U.S. Energy Information Administration, “State Energy
Data 2011,” state population and energy consumption by sector.

u.s. Energy Information Administration, State Electricity Profiles, Table 1, “2011 Summary Statistics,”
www.eia.gov/electricity/state/archive/sep2011.pdf.
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1. Existing coal-fueled generating facilities could achieve a 6 percent heat rate
improvement by 2020.

2. Existing combined cycle gas turbines (CCGT) would average a 70 percent
utilization rate per year starting 2020.

3. States would employ a nuclear power and renewable energy policy that would
achieve 86 percent more renewable generation, nationally, from 2020 to 2030.

4. States would achieve demand-side energy efficiency (EE) savings that would
improve 250 percent nationally from 2020 to 2030.

In its proposal, EPA emphasized that states would have flexibility to meet the
CPP state targets. According to EPA, this means that, provided EPA’s overall target
emission rate is met, states would not be required to apply each of the Building Blocks
at the levels that were used to set the target rates but could determine their preferred
combination of the four Building Blocks.®® Figure V-4 shows each state’s final CO,
emission rate target for 2030 under EPA’s preferred regulatory approach in Ibs./mWh.

Figure V-4
CO; Emission Rate Reduction for 2030 Target Relative to 2012 Rate

. INo Goal (No Fossil)

1% - 20% I 41% - 50%
21% - 30% B 51% - 60%
F131%-40% Bl 61% - 100%

Source: NERA

®The formula to show compliance would, nevertheless, still be limited to the emissions and generation
from the covered sources EPA has specified in the Building Blocks; see the discussion in NERA, op. cit.,
pp. 4-6.
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V.B. Impacts of CO, Restrictions on Individual States

IHS finds that the energy impacts will be felt differently in different regions of the
country. In order to comply with the EPA Plan, IHS finds that the South and the
Midcontinent Independent System Operator (MISO) power regions, on average, will
incur over half the U.S. total costs during the 2014-30 timeframe.

Under the EPA Plan, consumers can be expected to pay much more for
electricity during the 2014-2030 period. EPA CO regulations will accelerate the
retirement of coal plants, currently underway because of the EPA’s MATS rule and
other regulations, combined with competition from natural gas. A major byproduct of
this shift will be higher electricity prices, as costs for compliance and system
reconfiguration are passed through to consumers. Higher electricity prices ripple
through the economy and reduce discretionary income, which affects consumer
behavior, forcing them to delay or forego some purchases or lower their household
savings rates.

Table V-1 shows the expected cumulative increases in retail electricity
expenditures over three time periods and average annual increases in expenditures for
different regions of the country. Overall, IHS forecast that the EPA Plan will cause U.S.
consumers to pay nearly $290 billion more for electricity between 2014 and 2030, or an
average of $17 billion more per year.®®

Table V-1
Cumulative Changes in Electricity Expenditures, 2014-30
(Billions of Real 2012 Dollars)

2014-2030 Annual

Region 2014-2020 2014-2025 2014-2030 By
West 49 17.5 16.9 2.8
California 0.6 1.3 22 0.1
RGGI 2.8 6.3 10.1 0.6
ERCOT 1.7 8.3 23.6 14
MISO 11.8 30.8 56.8 3.3
PJM 0.9 1.1 10.2 0.6
South 53 36.9 1M1.4 6.6
SPP 48 14.7 279 1.6

us 32.8 117.0 289.1 17.0

Source: IHS Economics.

IS, “Assessing the Impact of Potential New Carbon Regulations in the United States,” op. cit.
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While consumers in all regions of the country will be paying more, some areas will
see larger increases than others, ranging anywhere from $2 billion to over $111 billion.
Those regions that incur higher compliance costs will tend to see greater electricity
expenditure increases and experience greater declines in real disposable income per
household. Consumers in the South will pay much more on average annually ($6.6 billion)
and in total ($111 billion) than any other area of the country. MISO ($57 billion) and the
West ($47 billion) also show very large increases. Together, these three areas account for
three-quarters of the U.S. total. While the EPA Plan will have little impact in California, it
and the Northeast are expected to continue to have the highest electricity prices in the
continental U.S.

Similarly, NERA finds that delivered electricity prices are affected by various
aspects of the CPP. One element is the upfront utility cost of end-use energy efficiency,
which is assumed to be one-half of the total program cost of energy efficiency. The
utility cost is treated as a utility expense and is reflected in prices in the same year in
which it is incurred. It is important to note that the consumer’s half of the energy
efficiency cost is not reflected in delivered prices.”

Energy efficiency programs tend to increase delivered prices for two reasons.
First, as noted, the upfront utility costs of energy efficiency programs are recovered
through delivered prices on remaining generation in the year they are incurred. Second,
fixed transmission and distribution costs are spread over fewer electricity sales
(because energy efficiency reduces end-use electricity sales).”" Figure V-5 shows
changes in annual average (2017 through 2031) delivered electricity prices (averaged
over all sectors) for the State Constrained (BB1-2) scenario by state. NERA thus
estimates that the impacts will be especially severe in states such as Texas, Wyoming,
Utanh, lllinois, and Nevada.

""NERA, “Potential Energy Impacts of the EPA Proposed Clean Power Plan,” op. cit.
"'"These increases can be offset somewhat by decreases in wholesale and capacity prices due to reduced
electricity demand.
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Figure V-5
State Delivered Electricity Price Impacts of NERA Constrained Scenario
(Annual Average, 2017-2031)
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Source: NERA

EVA finds that a major consequence of the increased reliance on gas-fired
generation under the CPP is the impact felt by consumers of natural gas outside of the
electric power sector. Natural gas serves as a feedstock in many industrial processes
and is used for heating and cooking, among other things, in the homes of over 65
million residential customers in the U.S. As demand for natural gas for electricity
generation ramps up as dictated by the CPP, the price of gas will rise as well,
increasing the amount that consumers pay for natural gas — Table V-2. This table
indicates that natural gas prices could more than double in states such as Louisiana,
North Dakota, and Texas. Other states, such as Kentucky, lllinois, Indiana, lowa,
Mississippi, and Oregon will also be severely affected.

The net increase in the annual cost of natural gas in the U.S. between 2012 and
2020 is projected to be over $105 billion, rising from $107 billion in 2012 to $213 billion
in 2020. Similar to the effect of increasing power prices, the industrial sector would be
adversely affected by the increase in gas prices as well. Considerable growth in
industrial output in the southeast and south central regions of the U.S. would be put at
risk as manufacturers’ cost structures change with rising gas prices. As shown in Table
V-2, natural gas costs:

* Could triple in states such as Louisiana and North Dakota

* Could double in states such as Connecticut, Kentucky, lllinois, Indiana, lowa,
Mississippi, and Tennessee, and South Dakota

46



Would also increase dramatically in other states such as Alabama, Arkansas,

Georgia,

Kansas,

Maine,

Nebraska,

Pennsylvania, South Carolina, Wyoming and Wisconsin

New York, North Carolina,

Table V-2
Natural Gas Cost Increases ($BB): 2012 vs. 2020 CO, Case
State 2012 2020 Increase 2020 Increase
Nominal Dolla Real 2012 Dollars
Alabama 15 29 95% 25 B6%
Arizona 1.0 1.7 73% 15 48%
Arkansas 12 2.2 B7% 1.9 59%
California 106 176 66% 151 42%
Coloradoe 18 34 93% 29 B4%
Connecticut 12 2.4 101% 2.0 T2%
Delaware 0.6 0.9 S56% 0.8 33%
Florida 15 2.7 72% 23 A7%
Georgia 28 53 B7% 45 60%
Idaho 0.5 0.8 70% 07 45%
inois 6.2 12.9 10% n.o 79%
Indiana 38 7.9 108% 6.7 T7%
lowa 17 4.8 186% 41 144%
Kansas 12 22 86% 1.9 59%
Kentucky 11 2.2 98% 1.9 69%
Louisiana 37 15.3 % 131 250%
Maine 0.4 0.8 80% 07 53%
Maryland 16 2.7 63% 23 39%
Massachusetts 2.8 4.4 59% 37 36%
Michigan 55 9.7 TT% 83 51%
Minnesota 22 4.3 97% 36 68%
Mississippi 0.9 2.2 151% 1.9 N4%
Missouri 21 3.5 67% 3.0 42%
Montana 0.5 0.8 76% 07 50%
Mebraska 0.8 1.6 94% 14 66%
Nevada 0.7 1.1 69% 1.0 44%
New Hampshire 0.3 0.4 50% 03 28%
New Jersey 41 6.9 68% 5.9 43%

Ohio,
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New Mexico 05 09 72% 0.8 47%
New York 7.3 13.5 B4% 1.5 57%
North Carolina 1.8 34 87% 29 60%
North Dakota 0.2 1.1 343% 0.9 278%
Chio 5.0 9.2 83% 7.8 56%
Cklahoma 23 4.0 74% 34 49%
Oregon 1.1 1.8 67% 1.6 42%
Pennsylvania 5.6 101 B1% 86 54%
Rhode Island 0.4 0.6 45% 0.5 24%
South Carolina 0.9 1.6 88% 1.4 61%
South Dakota 0.4 Q.7 98% 0.6 69%
Tennessee 1.5 29 99% 25 69%
Texas 7.9 209 166% 17.9 127%
Utah 0.9 1.7 79% 1.4 53%
Vermont 0.1 0.2 65% 0.1 40%
Virginia 1.8 30 68% 26 44%
Washington 2.2 3.3 49% 28 27%
West Virginia 0.5 0.9 71% 0.8 46%
Wisconsin 24 4.3 B80% 6 53%
Wyoming 0.4 0.8 B89% 0.7 61%
United States 107 214 100% 182 %

Source: EVA, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets” and
“Energy Market Impacts of Recent Federal Regulations on the Electric Power Sector.”

EVA finds that combining the total increases in energy costs, U.S. consumers
would pay over $284 billion or 60 percent more for energy in 2020 under the CPP than
they did in 2012 — Table V-3.

IHS found that the economic impact of the EPA plan will vary significantly across
the nine U.S. Census Divisions examined — Table V-4. Because California’s cap and
trade program and the Regional Greenhouse Gas Initiative (RGGI) that includes nine
Northeastern States are included in the Reference Case, these regions are not
significantly affected by federal CO, regulations. The cost of compliance for state-
based regimes in these regions will already result in significant economic impacts,
including high electricity prices, making the discussion about federal regulations less
relevant. Despite California’s lead in compliance, however, the remaining states will
drag the Pacific region down moderately in the early years. The Northeast, on the other
hand, will see little additional impact on its already high and increasing electricity rates
from the imposition of the EPA Plan.
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Table V-3: Electricity & NG Cost Increases ($BB): 2012 vs. 2020 CO, Case

49



State 2012 2020 Increase 2020 Increase

Nominal Dollars Real 2012 Dollars
Alabama 9.4 146 56% 125 33%
Arizona 8.3 121 45% 10.3 24%
Arkansas 4.7 7.8 65% 6.7 AT%
California 46.2 63.5 38% 54.2 17%
Colorado 6.8 nz 65% 9.6 AT%
Connecticut 5.8 9.0 56% 7.7 33%
Delaware 1.9 29 52% 24 30%
Florida 2486 368 50% 34 28%
Georgia 150 226 51% 19.3 28%
Idaho 21 30 42% 26 21%
inois 183 333 82% 28.4 56%
Indiana 124 20.8 68% 17.8 44%
lowa 52 9.9 90% 85 62%
Kansas 4.9 7.5 54% 6.4 3%
Kentucky 7.5 128 69% 10.9 44%
Louisiana 9.6 24.4 154% 20.8 N7%
Maine 1.8 25 A1% 2.2 20%
Maryland 8.6 13.4 55% 1.4 3I2%
Massachusetts 104 161 56% 13.8 33%
Michigan 17.0 275 62% 234 38%
Minnesota 8.2 126 54% 107 3%
Mississippi 5.0 9.8 96% 84 67%
Mis souri 9.1 4.7 62% 125 38%
Montana 16 24 52% 21 29%
Mebraska 33 51 52% 4.3 30%
Newvada 38 6.0 56% 51 33%
Mew Hampshire 1.8 28 54% 24 3I2%
New Jersey 145 23.0 58% 19.6 35%
New Mexico 2.6 3.7 42% 3 21%
New York 29.0 43.8 51% 374 29%
Morth Carclina 134 19.0 A1% 6.2 1%
Morth Dakota 1.4 29 107% 25 T7%
Ohio 18.8 304 61% 26.0 38%
Oklahoma 6.7 nz 68% 9.6 43%
Oregon 4.9 8.7 76% 7.4 50%
Pennsylvania 19.9 328 65% 28.0 A1%
Rhode Island 14 23 58% 1.9 35%
South Carolina 7.9 n3 43% 9.6 22%
South Dakota 14 1.9 A1% 1.7 1%
Tennessee 104 153 47% 131 25%
Texas 39.3 8.8 108% 69.8 78%
Utah 33 4.9 50% 4.2 28%
Vermont 09 1.1 I0% 10 %
Virginia ne 16.6 43% 141 22%
Washington 8.6 nz 0% 9.6 %
West Virginia 30 4.3 42% 37 1%
Wisconsin 95 143 50% 122 28%
Wyoming 1.6 27 67% 23 43%
United States 471 755 60% 644 37%

Source: EVA, “EPA Clean Power Plan: Costs and Impacts on U.S. Energy Markets” and
“Energy Market Impacts of Recent Federal Regulations on the Electric Power Sector.”

Table V-4
Average Annual Regional GDP and Employment Impact
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of Carbon Regulations, 2014-30
o Potential real GDP Employment
AT (billions of dollars) (thzusands}

New England 27 47

Middle Atlantic T 13.7
South Atlantic 10.5 59.7
East North Central 7.4 31.7
East South Central 2.2 214
West North Central B 274
West South Central 82 360
Mountain 5.0 265
Pacific 3.8 33

Overall US $50.6 224.2

Source: IHS Economics.

The IHS regional economic impact analysis confirms that the U.S. Census
Divisions that depend on the South and MISO power regions (South Atlantic, East North
Central, East South Central, West North Central, West South Central) will shoulder
more of the economic consequences of compliance with the EPA Plan. However, IHS
noted that the West (Non-California) power region will need to spend almost as much as
MISO to achieve compliance. Within the Pacific Census Region, the blending of cost
impacts from West (Non-California) and California (which requires lower additional
compliance costs) results in overall lower numbers in the Policy Case.

The need to replace large portions of the coal generation fleet in the midcontinent
Census Divisions (East North Central, East South Central, West North Central, and
West South Central), however, means that these regions will experience the bulk of the
economic distress in the early years, followed by the South Atlantic in the latter years.
Overall, the South Atlantic will be hit the hardest in terms of GDP and employment
declines — Figure V-6. Its GDP losses make up about one-fifth of total U.S. GDP
losses, with an average annual loss of $10.5 billion and a peak loss of nearly $22 billion
in 2025. This region also will have an average of 60,000 fewer jobs over the 2014-30
forecast period, hitting a 171,000 job loss trough in 2022. The West South Central
region is also severely affected, losing on average $8.2 billion dollars in economic
output each year and 36,000 jobs.

Figure V-6
Employment Impacts in the South Atlantic Region

51



0
-50,000 ~/\/\ A

-100,000
-150,000
-200,000
-250,000
2014 2020 2025 03
Source: [HS Economics === Employment Impact === fiyerage

Heritage found that the EPA Plan would burden families with thousands of dollars
per year in direct and indirect energy costs and forecast severe consequences --
including greatly increased energy costs, millions of job-years lost, and declining
household incomes. It found that the regulations will affect each state differently, since
some states are more energy-intensive than others, and because some rely heavily on
manufacturing. Nevertheless, the costs in every state are significant, as are increases
in electricity and gasoline prices. Moreover, the projected losses in jobs and Gross
State Product (GSP) illustrate how each state's economy will affected. Heritage
estimated that by the end of 2023 EPA power plant regulations would destroy nearly
600,000 jobs, including 270,000 jobs manufacturing jobs, and reduce coal-mining jobs
by 30 percent — Table V-5.

This table illustrates that the largest absolute job losses would occur in the most
populous states such as California, Florida, lllinois, New York, Ohio, Pennsylvania, and
Texas. The largest per capita job losses would occur in states such as Alabama,
Indiana, Kentucky, Nebraska, North Dakota, Ohio, West Virginal, Wisconsin, and
Wyoming.

Thus, while the details differ among the studies, the bottom line is that all of the

studies indicate that the energy, economic, and jobs impacts in each state will be
significant and negative, and some states will be affected more adversely than others.
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Table V-5

How EPA Power Plant Regulations Would Affect Employment in 2023

State

Alabama
Alaska
Arlzona
Arkansas
Caltfornila
Colorado
Connectiout
Delaware
District of Calumbla
Fiorida
Georgla
Hatwall

Idaho

Hinois
Indiana

awa

Eansas
Eentucky
Loukiana
Maina
Maryland
Massachusetts
Michigan
Minnesota
Misslssippi
Mllssour]
Montana
Mebraska
Mevada

Mew Hampshine
Mew lemsey
Mew Mexico
e York
Morth Caroiina
Morth Diakota
Chio
Dilahoma
Oregon
Pennsyivania
Phode kland
South Carolina
South Dakota
Tennessag
Texzs

Litah
‘iermnonk
Virginla
Washingion
W=t Virginila
Wisconsin
Wyoming
U5 TOTALS

OME-YEAR CHANGE IN EMPLOYMENT
IN 2023

Tofal Mamsacturing
-11,0594 5543
-1,068 -31%
8,500 -3.492
6,100 3723
-61,261 -78.920
-3,929 -3,025
-7.397 -3 889
-1,515 509
-1,815 -111
-23,973 7265
-16, 506 -8,152
-1,807 -40F
2,615 -1,273
-6, 999 -13 865
-17 698 -10,840
7,838 1,813
-6,553 -3 763
-14,945 4,963
-7,408 -3,263
-2,565 -1,292
8,430 -3 B4
-13,054 -5.931
-70,023 -11,807
-17,611 7,025
5 547 3167
-11,4375 5,750
-1,782 -353
4,146 -2,1B5
-3,505 3532
2,863 1,555
-14,37% -5.874
2,514 600
-30,049 -10, 666
-18,412 -10,154
-1,832 -555
-26,375 -148M
-,500 -3,082
-7.430 -3.914
-8, 469 -13,205
-1,933 Q43
3,823 -5,024
-1,776 916
-12,755 7,095
-43 988 -19671
-5,879 -2 636
-1,364 722
-15 465 -5.591
-12,700 -5 470
-11,454 1,155
-15,744 -10,3s3
3,514 714
-501,714 -37433%

Source: Heritage Foundation
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ONE-YEAR CHANGE IN EMPLOYMENT
IN 2023 PER 100,000 POPULATION
Total Mansachuring
-206 -103
133 &0
173 -3
-1B5 113
146 -6
-157 -53
-1E3 9
-149 -5
267 -16
113 -3
-151 -75
-118 =27
-148 -72
-1B6 -3
-2432 -148
-228 -140
-203 -117
=305 =101
-145 -6
-171 -85
129 -0
-177 -80
-179 -107
-211 -117
166 95
-169 -85
-159 -3
-201 -106
-115 -29
-153 -105
-144 -59
-108 -
137 -5
-171 -4
-241 -73
-203 -114
-153 -7
-172 -0
199 -9z
163 7
-169 %
-153 -100
178 5%
155 -6
-1B8 -84
-153 =102
171 -63
-167 -
-545 -55
-245 -141
557 -3
172 -7



VI. POPULATION AND DEMOGRAPHIC TRENDS
VI.A. Definitions of Race and Ethnicity

The classification of individuals by race and ethnicity is complex and
controversial, and the concepts of race and ethnicity lack precise and universally
accepted definition. Their economic and social significance depend on a variety of
factors, including how individuals identify themselves and how others identify and treat
them. Most of the primary data utilized in this report were obtained from Federal
government statistical sources, and these are collected through household surveys and
decennial censuses in which respondents are asked to identify their race in one
question and whether or not they are of Hispanic origin in a separate question.

The basic racial categories used by the U.S. Bureau of the Census are American
Indian or Alaska Native, Asian or Pacific Islander, Black, and White. The Bureau
identifies Hispanic origin as an ethnicity, and Hispanics may be of any race. Here we
use the following five categories:

* Hispanic -- which may be of any race

* White, not of Hispanic origin

* Black

* Asian, including Pacific Islander

* American Indian, including Alaska native (Alaskan Eskimo and Aleut)

Blacks represent a relatively homogeneous demographic category, while
Hispanics are highly diverse. Hispanics are usually disaggregated into persons of
Mexican, Puerto Rican, Cuban, and other Hispanic origin; the major groups in the latter
category include Dominicans, Salvadorans, Guatemalans, Nicaraguans, Hondurans,
Panamanians, Costa Ricans, Colombians, Ecuadorians, Peruvians, Chileans, and other
Central and South Americans. Mexicans are the largest Hispanic group, comprising
about 65 percent of the total, Puerto Ricans are the second largest, comprising about
ten percent, Salvadorans are the third largest, comprising about four percent, and
Cubans are the fourth largest, accounting for about 3.9 percent of U.S. Hispanics.”

VI.B. Black and Hispanic Populations

Blacks have been counted as a separate demographic group since the first U.S.
census was conducted in 1790, and there is thus a good historical record of the Black
population. However, Hispanics have not always appeared in the census as a separate
ethnic group.73 The Census Bureau makes population projections based on a high,
middle, and low series, and on several variations within these series, and the major

"’Pew Hispanic Center, “2011 Hispanic Origin Profiles,” June 2013.

"®For example, the 1930 census contained a category for “Mexican,” in the 1940 census the classification
was “persons of Spanish mother tongue,” in the 1950 and 1960 censuses the category was titled
“persons of Spanish surname.” The 1970 census asked persons about their “origin” and respondents
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factors affecting future population growth are projected fertility rates, projected survival
rates, and future net immigration. Variations in the assumed values of these variables
can significantly affect the projections, and, obviously, the further into the future, the
more the projections can vary. In this report, all of the population projections used are
based on the Census Bureau’s “middle” series.

Figure VI-1 indicates that the growth in the Hispanic population is the salient U.S.
demographic development, both historical and forecast:”

* |In 1970, less than five percent of the U.S, population was Hispanic.

* |n 2000, about 13 percent of the U.S, population was Hispanic.

* |n 2010, about 16 percent of the U.S, population was Hispanic.

* |n 2030, about 20 percent of the U.S, population will be Hispanic.

* |n 2050, about 25 percent of the U.S, population will be Hispanic.

* |n 2060, about 31 percent of the U.S, population will be Hispanic.

* In recent years, about one of every two persons added to the U.S.
population was Hispanic.

Figure VI-1
Percent Hispanic of the Total U.S. Population: 1970 - 2060
35%

30%

25%
20%
15%
10%
5%
v B

1970 2000 2010 2020 2030 2040 2050 2060
Source: U.S. Census Bureau.

Hispanics have displaced Blacks as the largest U.S. minority group, and their
numerical dominance will continue to increase. The portion of the population that is
non-Hispanic White declines from 80 percent in 1980 to about 43 percent in 2060. The
portion of the U.S. that is Black will increase gradually from the current 13 percent to

could choose among several Hispanic origins listed on the questionnaire. In the 1980 and 1990
censuses persons of “Spanish/Hispanic” origin reported as Mexican, Puerto Rican, Cuban or other
Hispanic, and the 1990 census tabulated information for 30 additional Hispanic-origin groups.

"U.S. Census Bureau, “Projections of the Population by Sex, Race, and Hispanic Origin for the United
States, 2015-2060,“ http://www.census.gov/population/projections/data/national/2012.html.
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about 15 percent in 2060. By 2045, the U.S. is forecast to be a “minority majority”
nation, where less than half of the population in non-Hispanic White, and will consist of
Hispanics, Blacks, Asians, Native Americans, and persons of mixed race.

VI.C. State Concentrations of the Black and Hispanic Populations

Table V-2 Indicates that the Hispanic population, is growing rapidly in both
absolute and percentage terms and is becoming gradually more dispersed
geographically throughout the U.S.:

* |n 2000, about 86 percent of the Hispanic population was concentrated in
ten states; by 2025, only 82 percent of a much larger Hispanic population
will be residing in these states.

* |In 2000, more than 73 percent of the Hispanic population was
concentrated in five states — California, Texas, Florida, New York, and

lllinois; by 2025, only 70 percent of a much larger Hispanic population will
be residing in these five states.

Table V-3 Indicates that the Black population, while growing rapidly, is becoming
gradually more concentrated geographically:

* |n 2000, about 59 percent of the Black population was concentrated in ten
states; by 2025, nearly 66 percent of a larger Black population will be
residing in these states.

* In 2000, 36 percent of the Black population was concentrated in five states
— New York, Texas, Florida, California, and Georgia; by 2025, 42 percent
of a larger Black population will be residing in these five states.

Table V-2
Concentration of the Hispanic Population by State, 2000 and 2025

Percent of Total U.S. Hispanic Population

2000 2025
California 34.0 34.6
Texas 18.7 16.7
Florida 7.6 8.0
New York 8.9 7.0
lllinois 4.0 3.7
Arizona 34 34
New Jersey 3.3 3.0
New Mexico 2.3 2.0
Colorado 1.9 1.7
Massachusetts 1.4 1.5
Total 85.5 81.6

Source: U.S. Census Bureau and Management Information Services, Inc.
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Table V-3
Concentration of the Black Population by State, 2000 and 2025

Percent of Total U.S. Black Population

2000 2025
New York 9.3 9.3
Texas 7.2 8.9
Florida 6.6 8.2
California 6.8 7.9
Georgia 6.4 7.6
North Carolina 4.9 5.2
lllinois 5.3 5.0
Maryland 4.2 4.8
Virginia 4.0 4.5
Louisiana 4.1 4.2
Total 58.8 65.6

Source: U.S. Census Bureau and Management Information Services, Inc.

Blacks and Hispanics are thus disproportionately located in certain states such
as California, Texas, Florida, New York, and lllinois, and their populations will increase
over time. Specifically, here we estimate the impacts on Blacks and Hispanics in the
following seven states in which they are the most predominately located:

e Arizona

e (California
* Florida

* Georgia

e lllinois

* New York
e Texas

In 2025, these seven states will contain over 80 percent of the U.S. Hispanic
population about 2/3 of the U.S. Black population.
VI.D. State Black and Hispanic Population Trends

The portions of the populations of the seven states of interest here comprised of

Blacks and Hispanics will increase through 2030, as shown in Figures VI-2 through VI-
8.
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Figure VI-2
Portions of the Arizona Population Comprised of Blacks and Hispanics
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Source: U.S. Census Bureau and Management Information Services, Inc.

Figure VI-3
Portions of the California Population Comprised of Blacks and Hispanics
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Source: U.S. Census Bureau and Management Information Services, Inc.

Figure VI-4
Portions of the Florida Population Comprised of Blacks and Hispanics
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Source: U.S. Census Bureau and Management Information Services, Inc.
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Figure VI-5
Portions of the Georgia Population Comprised of Blacks and Hispanics
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Source: U.S. Census Bureau and Management Information Services, Inc.

Figure VI-6
Portions of the lllinois Population Comprised of Blacks and Hispanics
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Source: U.S. Census Bureau and Management Information Services, Inc.

Figure VI-7
Portions of the New York Population Comprised of Blacks and Hispanics
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Source: U.S. Census Bureau and Management Information Services, Inc.
Figure VI-8
Portions of the Texas Population Comprised of Blacks and Hispanics
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Source: U.S. Census Bureau and Management Information Services, Inc.

These figures reveal some important trends:

In each of the seven states, both the Black percentage of the population
and the Hispanic percentage of the population increase through 2030.
In each of the seven states, both the Black percentage of the population
and the Hispanic percentage of the population is higher in 2030 than in
2000.
As may be expected from the national trends, the increase in the Hispanic
population is especially pronounced. For example:
-- The percent of the Arizona population comprised of Hispanics
increases from 22 percent in 2000 to 37 percent in 2030
-- The percent of the California population comprised of Hispanics
increases from 33 percent in 2000 to 47 percent in 2030
-- The percent of the Florida population comprised of Hispanics
increases from 16 percent in 2000 to 30 percent in 2030
-- The percent of the Texas population comprised of Hispanics
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increases from 30 percent in 2000 to 43 percent in 2030.

The rate of growth of the Hispanic population is much higher than that of
the Black population, and even in states such as lllinois and New York
where in 2000 Blacks outnumbered Hispanics, by 2030 the reverse is true.
Trends in these states reflect the fact that the U.S. is becoming a “minority
majority” nation, and by 2030 in both California and Texas Blacks and
Hispanics combined will comprise a majority of the population.

By 2030, in Arizona, Florida, Georgia, and New York, Blacks and
Hispanics combined will comprise 40 percent or more of the population.

VIL.E. Impacts on States Where Black and Hispanic Populations are Concentrated

Blacks and Hispanics are thus disproportionately located in certain states such

as California, Texas, Florida, New York, and lllinois, and their populations will increase
over time. Specifically, here we estimate the impacts on Blacks and Hispanics in the
following seven states in which they are predominately located:

Arizona
California
Florida
Georgia
lllinois
New York
Texas

Figure VI-9 indicates that the EVA analysis forecasts dramatic increases in

natural gas costs in each of the seven states by 2020 due to the EPA Plan. In
particular:

In Texas, natural gas costs increase more than 165 percent in nominal terms and
more than 125 percent in real terms.

In lllinois, natural gas costs increase 110 percent in nominal terms and more than
75 percent in real terms.

In Georgia, natural gas costs increase more than 85 percent in nominal terms
and more than 50 percent in real terms.

In New York, natural gas costs increase more than 80 percent in nominal terms
and nearly 60 percent in real terms.

These are very significant increases that are forecast to occur by 2020. Further,

as discussed in Chapter IV, EVA cautioned that the costs to consumers continue to
escalate throughout the full implementation of the CPP in 2030.
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Figure VI-10 indicates that the EVA analysis forecasts dramatic increases in total

electricity and natural gas costs in each of the seven states by 2025 due to the EPA
Plan. In particular:

In Texas, electricity and natural gas costs increase more than 100 percent in
nominal terms and more than 75 percent in real terms.

In lllinois, electricity and natural gas costs increase more than 80 percent in
nominal terms and 55 percent in real terms.

In Georgia and New York, electricity and natural gas costs increase more than 50
percent in nominal terms and nearly 30 percent in real terms.

In Florida, electricity and natural gas costs increase 50 percent in nominal terms
and nearly 30 percent in real terms.

These are very significant increases that are forecast to occur by 2020. Further,

the costs to consumers continue to escalate throughout the full implementation of the

CPP in 2030.
Figure VI-9
Natural Gas Cost Increases in Selected States
Resulting From Proposed EPA Regulations: 2012 vs. 2020
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Source: EVA and MISI.

Figure VI-10
Electricity and Natural Gas Cost Increases in Selected States
Resulting From Proposed EPA Regulations: 2012 vs. 2020
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Using the forecasts from the available studies, we estimated the likely economic
and jobs impacts of the EPA Plan on the seven states with the highest concentrations of
Hispanics and Blacks — Arizona, California, Florida, Georgia, lllinois, New York, and
Texas. We derived these estimates using the proprietary MISI model and well
established relationships between energy, the economy, and jobs.”” The results are
summarized below.

In Arizona, over the 2015-2030 timeframe, on average the proposed EPA
regulations would:

* Reduce gross state product (GSP) by $4.8 billion annually
* Reduce personal income by $1.9 billion annually

* Destroy 43,000 FTE jobs’®

* Increase the unemployment rate by 20 percent

* Increase industrial electricity rates by 50 percent

* Increase electricity and natural gas costs by 30 percent

In California, over the 2015-2030 timeframe, on average the proposed EPA
regulations would:

* Reduce GSP by $38 billion annually
* Reduce personal income by $14 billion annually
* Destroy 300,000 FTE jobs

"®For a discussion of the methodology and literature see Management Information Services, Inc., “The
Social Costs of Carbon? No, the Social Benefits of Carbon,” prepared for the American Coalition for
Clean Coal Electricity, Washington, D.C., January 2014, pp. 67-75 and Appendices Il and llI.

®An FTE job is defined as 2,080 hours worked in a year’s time, and adjusts for part time and seasonal
employment and for labor turnover. Thus, two workers each working six months of the year would be
counted as one FTE job.
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* Increase the unemployment rate by more than 20 percent
* Increase industrial electricity rates by 35 percent
* Increase electricity and natural gas costs by 50 percent

In Florida, over the 2015-2030 timeframe, on average the proposed EPA
regulations would:

* Reduce GSP by $18 billion annually

* Reduce personal income by $7.2 billion annually

* Destroy 170,000 FTE jobs

* Increase the unemployment rate by nearly 30 percent

* Increase industrial electricity rates by 55 percent

* Increase electricity and natural gas costs by 65 percent

In Georgia, over the 2015-2030 timeframe, on average the proposed EPA
regulations would:

* Reduce GSP by $10 billion annually

* Reduce personal income by $3.8 billion annually

* Destroy 90,000 FTE jobs

* Increase the unemployment rate by 25 percent

* Increase industrial electricity rates by 60 percent

* Increase electricity and natural gas costs by 65 percent

In lllinois, over the 2015-2030 timeframe, on average the proposed EPA
regulations would:

* Reduce GSP by $27 billion annually

* Reduce personal income by $10 billion annually

* Destroy 240,000 FTE jobs

* Increase the unemployment rate by more than 50 percent
* More than double industrial electricity rates

* Increase electricity and natural gas costs by 95 percent

In New York, over the 2015-2030 timeframe, on average the proposed EPA
regulations would:

* Reduce GSP by $34 billion annually

* Reduce personal income by $12.5 billion annually

* Destroy 240,000 FTE jobs

* Increase the unemployment rate by 40 percent

* Increase industrial electricity rates by 75 percent

* Increase electricity and natural gas costs by 65 percent
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In Texas, over the 2015-2030 timeframe, on average the proposed EPA
regulations would:

* Reduce GSP by $75 billion annually

* Reduce personal income by $30 billion annually

* Destroy 600,000 FTE jobs

* Nearly double the unemployment rate

* More than double industrial electricity rates

* More than double electricity and natural gas costs

It is thus clear that the EPA Plan will have serious, long term negative impacts on
each of these seven states in terms of GSP, incomes, jobs, and energy costs.
Nevertheless, it is also clear that Texas would be affected the most severely, both in
terms of absolute and percentage impacts.

VI.F. Specific State Studies

Our findings here on the likely impacts of the EPA regulations on individual states
are corroborated by other independent studies, several of which are summarized below.

VL.F.1. Ohio

A recent study by the Pacific Research Institute (PRI) found that EPA’s proposed
regulations will significantly increase electricity prices, especially in states such as Ohio
that rely on coal-powered electricity. /" The higher electricity costs will fall most heavily
on lower-income families and the weight of the adverse economic impact will
disproportionately impact Ohio’s African-American households. The average annual
electricity cost would rise from 2.9 percent of the average Ohio household’s income to
3.8 percent. For the average African-American household, average annual spending on
electricity would rise from 4.5 percent to 5.8 percent. Lower-income African-Americans
would bear an even larger burden. Households in lower-income African-American
neighborhoods would be hardest hit with the cost of electricity equaling 26 percent of
household income, or even higher.

In contrast to the average and lower-income households, higher-income
households in Ohio would be least affected by EPA’s proposed rules. For example, in
parts of Clermont County their average electricity costs would rise from a relatively
modest 0.8 percent to 1.1 percent of their household income — a relatively small
increase compared to the average household.”

77Wayne H. Winegarden, “The Regressive Impact on Ohio’s Lower-Income and African-American
Families from EPA’s Proposed Regulations on Carbon Dioxide Emissions,” Pacific Research Institute,
October 2014.

"Ibid.
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Lower-income households will bear a greater burden from the rise in electricity
prices than higher-income households; and, African-American households will be
disproportionately affected. The impact on African-American families will worsen the
economic challenges confronting this demographic group that is already suffering from
lower and stagnating incomes, and high unemployment.

The burden imposed by high electricity prices on Ohio households, as well as the
increased burden that the proposed EPA regulations would cause, can be visualized
through maps, broken down by Congressional districts and neighborhoods. The higher
prices resulting from the proposed EPA regulations exacerbate the regressive impact.
Figure VI-11 illustrates how the proposed EPA regulations will burden African-American
families across Ohio with higher electricity costs (see darker shades of orange and red).
The average household spending on electricity will increase to 5.8 percent of the
average African-American’s household income from 4.5 percent of their annual income,
and the burden varies greatly depending on income levels. Lower-income African-
Americans in some neighborhoods in Cuyahoga County, for example, would see the
cost of electricity increase to 26 percent of household income.”

Figure VI-11
Annual Electricity Costs as a Share of Average African-American Household
Income Including the Impact from Proposed EPA Regulations*
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*White census tracts indicate that no sample observations or too few sample observations
were available to compute a household income estimate for an African-American household.

Source: Pacific Research Institute.

Thus, EPA’s proposed CO, regulations will cause electricity prices in Ohio to
increase significantly and lead to large increases in people’s utility bills; impose a
greater burden on lower-income households than higher-income households; and,
worsen energy affordability, which is already a major concern for middle to low income
households. African-American households will be disproportionately affected. The
impact on African-American families will exacerbate the economic challenges
confronting this demographic group, which is already suffering from stagnant incomes
and high unemployment. The negative consequences will be even more severe than
what is described above once the impact that rising energy costs have on economic
growth, household incomes, and the prices of goods and services are incorporated.

Commenting on the PRI study, Deneen Borelli, outreach director at
FreedomWorks, stated “It's the green movement’s new Jim Crow law.” These harmful
regulations are going to drive blacks into government dependency. By harming the
fossil fuel industry, you’re harming hard-working Americans.”®

VI.F.2. Texas

The Texas Public Policy Foundation (TPPF) found that Texas would be far more
disproportionately impacted by the CPP than any other state.®’ It estimated that the
obligation imposed on Texas is nearly twice that imposed on the next two states
combined (Florida and Louisiana) — Figure VI-12.%2 Texas generates approximately 11
percent of the country’s electricity but is obligated to achieve over 18 percent of EPA’s
national goal to reduce CO, from the nation’s electrical sector by 30 percent.

TPPF noted that, if considered on the basis of the volume of electricity gen-
erated, EPA imposes on Texas twice its proportionate share of required emissions
reduction. However, Texas is not — as it has been frequently labeled -- “the nation’s
worst CO; polluter.” While the volume of CO, emitted from Texas power plants is
higher than other states, Texas plants have a combined lower emission rate of CO-
than 32 other states. TPPF concluded that “Texas would be burdened far more than
any other state and compliance with the Clean Power Plan mandates would require

*Michael Bastasch, “Report: EPA’s Clean Power Plan to Hit African-American Families Hardest,” Daily
Caller News Foundation, October 7, 2014.

¥1See Kathleen Hartnett White, “EPA as Overlord of U.S. Electric Power,” Texas Public Policy
Foundation, October 2014, and Kathleen Hartnett White, “Review of the President’s Climate Action Plan,”
Testimony Before the Committee on Environment and Public Works U.S. Senate, Washington, D.C.
January 16, 2014.

#This estimate is corroborated in The Brattle Group, “EPA’s Proposed Clean Power Plan: Implications
for States and the Electric Industry,” Policy Brief, June 2014.
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extensive changes in Texas law, including a re-regulation of Texas’ competitive
electrical market.”

Further, in rapidly growing Texas, questions often arise concerning long-term
electric reliability, and the power plant retirements caused by the EPA Plan would
exacerbate the problem.®® Texas lawmakers, including Governor Rick Perry and 29
members of the state’s congressional delegation -- including some Democrats -- have
criticized the proposal, saying it will raise electricity rates, eliminate jobs and threaten
Texans’ power supplies.®

Figure VI-12
States’ CO; Reductions from Electric Generation by 2030 (budgeted rate)

Remaining states have reductions in
CO, <2% of total U.S. emissions or are
expected to increase CO, emissions.

TX: 17.87%
NC: 2.25%
MI: 2.28% FL: 7.06%
SC: 2.44%
k2490 LA: 6.20%
WY: 2.52%
IN: 2.55%
MN: 2.81% PA: 5.21%
AZ: 2.84%
MS: 3.01% AL: 4.44%
IL: 3.08% GA: 3.65%
NY:337% AR 362%
OK: 3.40%

Source: Texas Public Policy Foundation, EPA’s eGrid 2012 Data,
and Bloomberg, New Energy Finance analysis.

8 recent analysis by ERCOT found that the EPA Plan will have a significant impact on the planning and
operation of the ERCOT grid in Texas. The Plan will result in significant retirement of coal generation
capacity, could result in transmission reliability issues due to the loss of fossil fuel-fired generation
resources in and around major urban centers, could lead to reliability problems and rolling blackouts, will
strain ERCOT’s ability to integrate new intermittent renewable generation resources, and will result in
increased energy costs of more than 20 percent. See “ERCOT Analysis of the Impacts of the Clean
Power Plan,” Electric Reliability Council of Texas, November 2014.

¥Neena Satija and Jim Malewitz, “What Planned Carbon Regulations Mean For Texas,” Texas Tribune,
October 11, 2014.
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VL.F.3. Virginia

The Virginia State Corporation Commission staff found that EPA’s proposed
regulations on carbon emissions would increase electric bills and harm reliability, and
that EPA’s “arbitrary, capricious, unsupported and unlawful” plan could cost Dominion
Virginia Power customers alone between $5.5 billion and $6 billion.®> Thus “Contrary to
the EPA’s claim that ‘rates will go up, but bills will go down,” experience and costs in
Virginia make it extremely unlikely that either electric rates or bills in Virginia will go
down,” according to SCC staff. ® It is noteworthy that the SCC’s cost estimates exceed
even some of those being used here.

Specifically, the SCC noted “To achieve the carbon emission reductions required
by the Proposed Regulation, customers in Virginia will likely pay significantly more for
their electricity. This is so for several reasons, the most obvious being that the
Proposed Regulation will require a substantial portion of today's electricity production to
be replaced in part with new and higher cost production and in part with higher cost
programs intended to decrease consumption. Those higher costs will be reflected in the
electric bills paid by customers in Virginia.”®" (Emphasis in original)

According to the SCC, EPA’s modeling predicts that Virginia utilities will have to
retire 2,851 MW of fossil-fuel generation and build 351 MW of wind power before 2020,
“a timeframe that compromises reliability.”®® The retirements threaten “several billions
of dollars of recent investments in existing coal-fired facilities in Virginia and West
Virginia that Virginia ratepayers have only begun to pay off. Much of this investment
has Egeen constructed to comply with EPA consent decrees on which the ink is hardly
dry.”

SCC also contended that the regulation would impose more stringent emission
requirements on existing generators than the EPA is requiring in a separate standard for
new generation. The SCC warned “Turning regulation on its head in this way --
requiring older, but still useful equipment to meet a standard that the EPA admits cannot
be achieved even by entirely new equipment -- is a recipe for stranding prior
investments and requiring significant additional investment. These retirements are of
grave concern because the power plants involved are used today to ensure reliable
service to Virginia customers, have years of useful life remaining and cannot be
replaced overnight or without regard for impacts on the electric system. The regulations
set generic and unsupported expectations of levels of renewable generation and energy

#«Comments of the Staff of the Virginia State Corporation Commission on the Proposed Clean Power
Plan U.S. Environmental Protection Agency,” Docket ID No. EPA-HQ-OAR-2013-0602, October 14, 2014.
#Michael Brooks, “Bill to Dominion Ratepayers Could Top $5B, Staff Says,” RTO Insider, October 20,
2014.

#«Comments of the Staff of the Virginia State Corporation Commission on the Proposed Clean Power
Plan U.S. Environmental Protection Agency,” op. cit.

*|pid.

#lpid.
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efficiency that are extremely ambitious, almost certainly unachievable and uneconomic
under traditional standards.”®°

“lbid.
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VIl. IMPACTS OF THE EPA PLAN ON BLACKS, AND HISPANICS

VILA. Economic Status of Blacks and Hispanics
VIl.A.1. Income, Earnings, and Wealth

The average (real) income of American families has fluctuated over the past four
decades, but, as shown in Figure VII-1, White income has remained significantly higher
than Hispanic income or Black income:”’

* Black incomes are only about 67 percent that of the U.S. average, and
these disparities will be exacerbated under the EPA Plan.

* Hispanic incomes are only about 79 percent that of the U.S. average, and
these disparities will be exacerbated if the EPA regulations are

implemented.
* The income of White families is 40 percent higher than that of Black
families.
* The income of White families is 30 percent higher than that of Hispanic
families.
Figure VII-1
Real Median U.S. Household Income by Race and Hispanic Origin
2013 dollars Recession
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Source: U.S. Census Bureau.

“Data based on Census Bureau sources.
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In addition:

* The average weekly earnings of Blacks and Hispanics are significantly
below those of Whites: 25 percent for Blacks and 35 percent for
Hispanics.

* The wage gap between Black workers and White workers has remained
relatively constant over the past several decades.

* The average wage gap between Hispanics and Blacks and Whites has
widened over the past two decades -- due, in part, to the widening gap in
educational attainment between Hispanics and the rest of the population.

Incomes and earnings provide a measure of the economic differences between
demographic groups. Another measure is the poverty rate and, while there are several
different measures of this rate, here we use the Federal government’'s official
definition.®? Some of the disparities in poverty rates between the demographic groups
can be explained by differences in factors such as age distribution, family structure, and
educational attainment. However, substantial differences between groups exist among
individuals with similar characteristics. For example, over the period 2007-2011:%

* The overall U.S. poverty rate was 14.3 percent

* For non-Hispanic Whites, the poverty rate was 9.9 percent

* For Hispanics it was 23.2 percent

* For Blacks it was 25.8 percent

* Thus, the poverty rate for Blacks is slightly higher than that for Hispanics,
and the poverty rates for Blacks and Hispanics are much higher than the
national average and more than twice as high as the rate for non-Hispanic
Whites.

Further:

* The poverty rate for Blacks and Hispanics has historically been two to
three times that of Whites.

* Poverty rates among the elderly are considerably higher for Blacks and
Hispanics than for Whites.

* While poverty rates are relatively high for all children in single-parent
families maintained by women, they are significantly higher for Hispanic
and Black children than for White children in such families.

* Among persons aged 25 and over without a high school degree, poverty
rates for Blacks and Hispanics are well above those of Whites.

%’See the discussion in Constance F. Citro and Robert T Michael, eds. Measuring Poverty: A New
Approach, Washington, D.C.: National Academy Press, 1995.

**Suzanne Macartney, Alemayehu Bishaw, and Kayla Fontenot, “Poverty Rates for Selected Detailed
Race and Hispanic Groups by State and Place: 2007-2011,” U.S. Census Bureau, February 2013. The
Institute for Research on Poverty, University of Wisconsin -- Madison, developed the poverty estimates
using the official Census definition of poverty.
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Disparities in wealth and assets are even more pronounced.** For example:

* The net worth of White households is nearly 18 times that of Black
households and more than 14 times that of Hispanic households.*®

* These disparities have widened in recent years: In 2005, Whites had
about 12 times more net worth than Blacks and about eight times more
than Hispanics.

* Even among households with similar monthly incomes, net asset holdings
are far higher among Whites than Blacks or Hispanics.

Thus, comparisons of incomes, earnings, poverty rates, and net worth indicate
that Blacks and Hispanics are significantly less well-off economically than Whites.

VII.A.2. The Economic Vulnerability of Blacks and Hispanics

By virtually every measure of economic well-being and security, Blacks and
Hispanics are worse off than Whites, and they tend to be especially vulnerable to the
economic downturn and job losses likely to result from implementing the EPA
regulations.”® For example:

* Black and Hispanic family incomes are less than two-thirds the overall
U.S. average, and this disparity will likely be exacerbated by
implementation of the EPA regulations.

* Black and Hispanic family incomes are significantly less than White family
incomes.

* There is a large, long standing gap between the wages of Whites and
those of Blacks and Hispanics.

* Poverty rates for Blacks and Hispanics have consistently been much
higher than those for Whites, and are currently more than twice as high.

* The disparity in poverty rates among elderly Black and Hispanics and their
White counterparts is especially marked.

Minority families have assets that are, on average, less than ten percent of those
of White families, and they thus have little to cushion themselves from the economic
downturn and job losses that will likely result from implementing the EPA Plan:

%See Laura Choi, “Household Net Worth & Asset Ownership among the Economically Vulnerable,”
Community Development Research Brief, Federal Reserve Bank of San Francisco, Community
Development Department, April 2013, and Signe-Mary McKernan, Caroline Ratcliffe, Eugene Steuerle,
and Sisi Zhang, “Less Than Equal: Racial Disparities in Wealth Accumulation,” Urban Institute, April
2013.

%Net worth is defined as the sum of the market value of the assets owned by household members minus
liabilities (secured and unsecured). Assets not included are the cash value of life insurance policies,
equities in pension plans, and value of home furnishings and jewelry.

*Data in this section were obtained from the U.S. Department of Labor, the U.S. Census Bureau, and the
Federal Reserve Board.
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* Whites have, on average, a net worth that is 14-18 times that of Blacks
and Hispanics, and Whites are thus much better prepared to cope with
economic downturns and periods of unemployment.

* Whites own a much broader range of financial assets than Blacks and
Hispanics, and these assets are much larger than those owned by Blacks
and Hispanics. This also gives Whites a much better capacity to cope with
downturns in the economy.

* Blacks and Hispanics are much less likely than Whites to have
discr9e7tionaw income, and the amount of discretionary income they have is
less.

* Blacks and Hispanics still suffer from the “last hired, first fired” syndrome,
and those who are employed are generally less secure than their White
counterparts. Thus, the job losses resulting from implementing the EPA
Plan will be disproportionately felt by Blacks and Hispanics

* Blacks and Hispanics are disproportionately concentrated in jobs that pay
the minimum wage or below.

* Blacks and Hispanics have a much lower rate of home ownership than do
Whites.

* About 20 percent of Blacks lack health insurance and about one-third of
Hispanics lack health insurance.

VII.A.3. Implications for Blacks and Hispanics

The EPA regulations would seriously affect U.S. consumers, since all energy-
containing products and services in the average consumer's market basket would
increase markedly in price. The impacts will be especially harmful to low-income
persons and minorities.”® For example, U.S. Blacks and Hispanics are vulnerable and
will experience disproportionately large negative effects:

* The unemployment rate for Blacks is nearly twice that for Whites, and for
Hispanics it is more than 40 percent higher, and those who are employed
are generally less secure than their non-Hispanic counterparts. Thus, the
job losses resulting from the EPA regulations are likely to
disproportionately harm Blacks and Hispanics.

* Black and Hispanic incomes are only about two-thirds to three-quarters
that of the U.S. average, and these disparities will be exacerbated.

97Discretionary income is estimated by first subtracting Federal, state, and local income, payroll, and
property taxes from household income to yield disposable income. Next, basic, necessary household
expenses are subtracted from disposable income. The resulting figure is multiplied by 0.75 to yield a
conservative estimate of discretionary income.

%A recent study found that the economic effects of GHG regulations are highly regressive, with
households in the lowest income group paying, as a percent of income, more than twice what households
in the highest 10 percent of the income distribution pay. See Charles D. Kolstad, “Who Pays For Climate
Regulation?” Stanford Institute for Economic Policy Research, Stanford University, January 2014.
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* Black and Hispanic families have assets that are, on average, much
smaller than those of non-Hispanic White families, and therefore they
have little to cushion themselves from the impending economic and job
losses.

* Blacks and Hispanics have relatively little discretionary income, and are
especially vulnerable to the income losses that will result from the EPA
Plan.

* Both Blacks and Hispanics are disproportionately affected by energy price
increases and resulting economic disruptions, as was illustrated during the
"energy crisis" of the 1970's.

It is therefore especially important to estimate the impact of the EPA Plan on
Blacks and Hispanics. They remain economically disadvantaged minorities and thus
highly vulnerable to negative economic impacts. Further, Hispanics are the largest U.S.
minority group and are also the most rapidly growing demographic group. In addition,
as noted, the Black and Hispanic populations are heavily concentrated within a
relatively small number of states.

VII.B. The Regressive Burden of Energy Costs

VII.B.1. The Energy Burden Defined

The “energy burden” is defined as the percentage of gross annual household
income that is used to pay annual residential energy bills, and it includes electricity,
gasoline, heating, and cooking fuel.*® It is a widely used and accepted term and is
officially defined in the Code of Federal Regulations and in numerous federal and state
documents.’® Energy burden is an important statistic widely used by policy-makers in
assessing the need for energy assistance and can be defined broadly as the burden
placed on household incomes by the cost of energy, or more simply, the ratio of energy
expenditures to household income.™"

The energy burden concept is used to compare energy expenditures among
households and groups of households, and it is often used in the Low Income Home
Energy Assistance Program (LIHEAP) and similar programs to estimate required
payments.'® For example, consider the case where one household has an energy bill

*The individual household energy burden is calculated for each household and then averaged within
income/origin categories. See the discussion in Applied Public Policy Research Institute for Study and
Evaluation, LIHEAP Energy Burden Evaluation Study, report prepared for the Office of Community
Services, U.S. Department of Health and Human Services, July 2005.

'%The CFR defines the residential energy burden as residential expenditures divided by the annual
income of that household. See 10 CFR 440.3 - Definitions. - Code of Federal Regulations - Title 10:
Energy - PART 440.

'%y.S. Department of Energy, Buildings Data Energy Book, 2.9.2., “Energy Burden Definitions,” March
2011.

'%The concept is often used in the Low Income Home Energy Assistance Program (LIHEAP) to estimate
required payments. The statutory intent of LIHEAP is to reduce home heating and cooling costs for low-
income households.
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of $1,000 and an income of $10,000 and a second household has an energy bill of
$1,200 and an income of $24,000. While the first household has a lower energy bill
($1,000 for the first household compared to $1,200 for the second), the first household
has a much higher energy burden (10 percent of income for the first household
compared to five percent of income for the second).

The energy burdens of low-income households are much higher than those of
higher-income families, and energy burden is a function of income and energy
expenditures. Since residential energy expenditures increase more slowly than income,
lower income households have higher energy burdens. High burden households are
those with the lowest incomes and highest energy expenditures.

As shown in Figure VII-2:

* Families earning more than $50,000 per year spent only four percent of
their income to pay energy-related expenses.

* Families earning between $10,000 and $25,000 per year (29 percent of
the U.S. population) spent 13 percent of income on energy.

» Those earning less than $10,000 per year (13 percent of population) spent
29 percent of income on energy costs.

Thus, for 42 percent of households — including single parents and minorities —
increased energy costs force hard decisions about what bills to pay: Housing, food,
education, health care, and other necessities. Cost increases for any basic necessity
are regressive in nature, since expenditures for essentials such as energy consume
larger shares of the budgets of low-income families than they do for those of higher-
income families. Whereas higher-income families may be able to trade off luxury goods
in order to afford the higher cost of consuming a necessity such as energy, low-income
families will always be forced to trade off other necessities to afford the higher-cost
good.

When families with income constraints are faced with rising costs of essential
energy, they are increasingly forced to choose between paying for that energy use and
other necessities (also often energy-sensitive) such as food, housing, or health care.
Because all of these expenditures are necessities, families who must make such
choices face sharply diminished standards of living.
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Figure VII-2
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Source: American Association of Blacks in Energy.

VII.B.2. The Regressive Nature of Energy Costs

Table VII-1 shows that households in the lowest-income classes spend the
largest shares of their disposable income to meet their energy needs. For example, for
the 9 million American households earning less $10,000 per year, nearly 70 percent of
their average after-tax income was used to meet those households’ energy needs.
Among the highest earners, the 56 million households making more than $50,000 per
year, only nine percent of the average after-tax income was spent on energy needs.
The national average for energy costs as a percentage of household income is about 11
percent.'®

The portion of U.S. household incomes expended on energy costs has increased
significantly over the past decade, especially for lower-income groups -- as illustrated in
Figure VII-3. Energy costs as a percentage of after-tax income increased 85 percent
between 2001 and 2013, from a national average of 6.0 percent to 11.1 percent — and
for residential energy 40 percent, from less than three percent to 4.1 percent. However,
this figure indicates that the increases for different income groups varied widely:

'%Estimates derived from U.S. Bureau of Labor Statistics, Consumer Expenditure Survey; U.S. Bureau of

the Census, Current Population Survey; U.S. Department of Energy, Residential Energy Consumption
Survey; U.S. Energy Information Administration, Annual Energy Review, Short Term Energy Outlook, and
Household Vehicle Energy Use: Latest and Trends; U.S. Congressional Budget Office, Effective Federal
Tax Rates Under Current Law, 2001-2014 and Effective Federal Tax Rates, 1979-2006. See the
discussion in See Eugene M. Trisko, “Energy Cost Impacts on American Families, 2001-2013, “ January
2013, www.americaspower.org.
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* For households earning less than $10,000 per year, the percent of their
after-tax income consumed by energy costs more than doubled,
increasing from 36 percent to 77 percent — and for residential energy by
more than 50 percent.

* For households earning between $10,000 and $30,000 per year, the
percent of their after-tax income consumed by energy costs increased
from 14 percent to 23 percent — and for residential energy by more than
40 percent to 9.4 percent of income.

* For households earning between $30,000 and $50,000 per year, the
percent of their after-tax income consumed by energy costs increased
from 10 percent to 16.3 percent — but to only 5.8 percent of income for
residential energy.

* For households earning more than $50,000 per year, the percent of their
after-tax income consumed by energy costs increased from five percent to
8.6 percent — but to only three percent of income for residential energy.

Table VII-1

Estimated U.S. Household Energy Expenditures as a Percentage of Income, 2013
Pre-tax Income <$10K $10K - $30K | $30K - $50K >$50K Average
Percent of households 7.6 22.9 percent | 19.4 percent | 50.1 percent

percent

Residential energy 1,622 1,719 1,937 2,568 2,117
Transportation fuel 1,991 2,473 3,497 4,668 3,730
Total energy 3,613 4,192 5,434 7,256 5,907
Average after-tax income 4,726 18,261 33,297 84,828 53,092
Energy percent of after-tax 76.5 23.0 percent | 16.3 percent | 8.6 percent | 11.1 percent
income percent

Residential energy percent 34.3 9.4 percent | 5.8 percent | 3.0 percent 4.1

of after-tax income percent

Sources: U.S. Bureau of Labor Statistics, Consumer Expenditure Survey; U.S. Bureau of the Census,
Current Population Survey; U.S. Department of Energy, Residential Energy Consumption Survey; U.S.
Energy Information Administration, Annual Energy Review, Short Term Energy Outlook, and Household
Vehicle Energy Use: Latest and Trends; U.S. Congressional Budget Office, Effective Federal Tax Rates
Under Current Law, 2001-2014 and Effective Federal Tax Rates, 1979-2006; Trisko, 2013

Thus, in 2013 the poorest households were paying, in percentage terms, nearly
nine times as much for energy as the most affluent households — and more than 11
times as much for residential energy."™ Even households earning between $10,000
and $30,000 per year were paying in percentage terms, nearly three times as much for
energy as the most affluent households — and more than three times as much for

'%Many lower-income families qualify for federal or state energy assistance. However, these programs

have been unable to keep up with the increase in household energy costs. In FY 2011, federal funding
for the Low Income Home Energy Assistance Program (LIHEAP) was cut from $5.1 billion to $4.7 billion.
In FY 2012, Congress again reduced annual funding for LIHEAP to $3.5 billion. Based on EIA’s 2009
Residential Energy Consumption Survey, a $3.5 billion funding level for LIHEAP would offset less than six
percent of residential energy bills for lower-income households with incomes below $30,000.
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residential energy. Thus, the EPA regulations will squeeze the budgets of the poor who
as they struggle to pay for gas and electricity, and this will increase income inequality.'®
Figure VII-3
Energy Costs as a Percentage of Annual After-Tax Income, 2001-2013
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Source: 2010 BLS Consumer Expenditure Surveys and Department of Energy Residential Energy
Consumption Surveys.

In sum, energy costs as a percentage of annual after-tax income have increased
significantly for household incomes under $50,000:

* Nearly 50 percent of U.S. households earn less than $50,000 per year,
and they spend 20 percent or more of their income on energy — and more
than eight percent on residential energy

* U.S. households earning less than $10,000 per year spend more than %
or more of their income on energy — and over 1/3 on residential energy

This figure confirms the extremely regressive nature of rising energy prices, and
increased energy costs have further encroached upon the already-strained resources of
the lowest-income households. As a result, these families have experienced a rapidly
diminishing quality of life as they become increasingly unable to provide for their most
basic needs.

Table VII-2 shows the average annual household expenditures for U.S.
households earning $50,000 or less. Note that these households:

* Spend more on energy than on food,
* Spend twice as much on energy than on healthcare,

'%“EPA Emissions Regulations Hurt the Poor Without Reducing Global Emissions,” Manhattan Institute,

June 4, 2014.
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* Spend more than twice as much on energy as on clothing,

* Spend more on energy than on anything else, except housing,

* Spend more than 1/4 of their income on housing — nearly 40 percent on
housing if utilities are included, and

* Have little discretionary income, and thus increased energy costs will
displace spending on health, food, clothing, housing, and other

necessities.
Table VII-2
Average Annual Household Expenditures
Pre-tax annual income $50,000 or Less % of Total Expenditures
(average)
After-tax income (average) $36,218 -
Clothing $1,340 3.7%
Energy - residential & $5,396 14.9%
transportation
Healthcare $2,861 7.9%
Food $5,287 14.6%
Housing (ex. utilities) $10,395 28.7%
Transportation (ex. fuel) $5,179 14.3%
Entertainment $1,920 5.3%
Insurance and pensions $1,956 5.4%
Education and reading $507 1.4%
Tobacco and alcohol $761 2.1%
All other $616 1.7%
Total expenditures $36,218 100%

Source: U.S. Bureau of Labor Statistics, Consumer Expenditure Survey 2009, October 2010.

The steady decline of household incomes since the 1999 peak of real median
household income has contributed to the rising share of energy costs for typical family
budgets. These impacts are most pronounced among households earning less than the
national median income of approximately $50,000.

However, energy costs on a per-capita basis are even more regressive than the
household data indicate. There are economies of scale in household consumption, and
household-level analysis thus understates the regressivity because wealthier
households are larger, on average, than poorer ones.'® For example, a household with
three people does not require three times as much space and electricity as a household
with one person. Thus, “Taking into account differences in household size across
income groups and equivalence scales, the per-capita incidence suggests a much more
regressive policy than calculations at the household level.”"”’

'%gee Corbett A. Grainger and Charles D. Kolstad, “Who Pays a Price on Carbon?” National Bureau of

Economic Research, NBER Working Paper 15239, August 2009. Also see the discussion in James M.
Poterba, “Lifetime Incidence and the Distributional Burden of Excise Taxes,” American Economic Review,
Vol. 79 (1989), pp. 325-330.

107Grainger and Charles D. Kolstad, op. cit.
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VII.B.3 Energy Cost Impacts on Minorities

Across racial categories, minority families are statistically more likely to be found
among the lowest-income households, and Hispanic families, and especially Black
families, are disproportionately found in the lower income categories. As shown in
Figures VII-4 and VII-5, the unequal distribution of household incomes is a principal
factor leading to disproportionate energy cost impacts on many minority families. Black
and Hispanic households have significantly less incomes than White or Asian
households:

* For Black households, 2/3 had pre-tax household incomes below $50,000, nearly
half had incomes below $30,000, and 15 percent had incomes below $10,000.

* For Hispanic households, 60 percent had pre-tax household incomes below
$50,000, nearly 40 percent had incomes below $30,000, and 10 percent had
incomes below $10,000.

Figure VII-4
Percentage of Households with Pre-Tax Incomes below $50,000, 2012
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Source: U.S. Bureau of the Census, Current Population Survey, August 2013.

Figure VII-5
Percentage of U.S. Households With Low Incomes, 2012
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Real median household incomes for both white and minority households have
not returned to their pre-2001 recession peaks.'® Household income in 2012 was 6.3
percent lower for non-Hispanic Whites, 15.8 percent lower for Blacks, 7.7 percent lower
for Asians, and 11.8 percent lower for Hispanics. Table VII-3 summarizes 2012
household incomes for Asian, Black, Hispanic, and white families by gross annual
income bracket. The average incomes of Hispanic and Black households were 25
percent and 33 percent lower, respectively, than the average income of U.S.
households. Asian households, on the other hand, had average annual incomes 28
percent higher than the U.S. average income. Based on these income inequality data,
disproportionate numbers of Black and Hispanic families are significantly more
vulnerable to energy price increases than Asian or white families.

Table VII-3
Distribution of U.S. Households by Pre-Tax Annual Income, 2012

Pre-tax annual income: <$10K|$10-<$30K| $30-<$50K <$50K =>4$50K Totals
Percentage of households

Asian 7% 15% 15% 36% 64% 100%
Black 15% 30% 20% 66% 34% 100%
Hispanic 10% 28% 22% 61% 39% 100%
White 5% 21% 18% 44% 56% 100%
U.S. average 7% 23% 19% 49% 51% 100%

Source: U.S. Bureau of the Census, Current Population Survey (August 2013).

High and Increasing energy prices have a detrimental effect on the lives of those
with limited incomes, and they suffer from home energy arrearages and shut-offs,
cutbacks on necessities and other items, risks to health and safety, and housing

'%.S. Census Bureau, “Income, Poverty, and Health Insurance Coverage in the United States: 2012,”

2013.
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instability.’® For example, in recent years, 15 — 20 million U.S households have been
in arrears on their home energy bills, and more than 15 percent of all households were
at least 30 days delinquent.”'® Unpaid utility bills harm home both energy suppliers and
low-income families. For example, in 2008, suppliers were experiencing a loss of nearly
$5 billion in unpaid household bills, costs that they pass on to other consumers.""
Families unable to pay their bills face utility shut-offs that deprive them of the basics of
living such as heating, cooling, lights, refrigeration, and the ability to cook food. A
survey conducted by the Energy Programs Consortium (EPC) found that eight percent
of low-income respondents (those living at 150 percent of the federal poverty level)
experienced a utility shut-off during the past year due to rising home energy and
gasoline costs.""?

In addition to experiencing threats of disruption to their energy services, low-
income families are often forced to limit the amount of money they spend on necessities
and other important items in order to help manage their energy costs. Of particular
concern are reduced purchases of food. According to the EPC survey, 70 percent of
those living at or below 150 percent of poverty reported that they were buying less food
in response to increases in home energy and gasoline costs. Further, families that are
slightly above this poverty marker (151 percent to 250 percent of poverty) and families
across all other income levels also reported spending less on food -- although they were
affected to a lesser degree than the lowest-income families. Thirty-one percent of the
poorest families indicated that they purchased less medicine due to high energy
costs.' They changed plans for education (19 percent), fell behind on credit card bills
(18 percent), and reduced their contributions to savings (58 percent) -- Table VII-4."™
Thus, Americans of all income levels suffer financially from high energy costs, but those
at the bottom of the economic spectrum are under the greatest strain — and those
familie§1 5at or below 150 percent of poverty are the most affected by increased energy
prices.

Table VII-4
Actions Taken by U.S. Households as a Result of High Energy Prices

'%Joy Moses, Generating Heat Around the Goal of Making Home Energy Affordable to Low Income

Americans: Current Challenges and Proposed Solutions, Center for American Progress, Washington,

D.C., December 2008.

"ONational Energy Assistance Directors’ Association, “NEADA Press Release: Consumers Continue to

!:1?” Behind on Utility Bills, Arrearages Approach $5 billion, Up 14.8 percent From Last Year,” May 2008.
Ibid.

112Energy Programs Consortium and National Energy Assistance Directors’ Association, “2008 Energy

Costs Survey,” June 2008.

"Ibid.

"Ibid.

" The energy burdens in the third world — and for many Native Americans -- are much higher and the

implications of high energy prices more severe; see, for example, Gautam N. Yadama, Fires, Fuel and

the Fate of 3 Billion: The State of the Energy Impoverished, Oxford University Press, 2013.
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Actions taken All respondents <150% of 151%-250% of
poverty poverty

43% 70% 51%

Reduced purchases of food

Reduced purchases of medicine 18% 31% 23%

Changed plans for education or 11% 19% 18%

children’s education

Behind on credit card bills 11% 18% 15%

Reduced amount of money put 55% 58% 58%

into savings

Source: 2008 Energy Costs Survey (NEADA).

VII.C. The Health and Safety Benefits of Affordable, Reliable Energy
VII.C.1. Health Risks

A major impact of restricting coal power generation will be to significantly
increase U.S. electricity costs and rates. This will make electricity more expensive and
less affordable, especially for those with limited incomes, and being unable to afford
energy bills can be harmful to one’s health — as illustrated in Figure VI-3. Many people
are forced to purchase less medicine when their utility bills increase. Other health
hazards can occur if inside temperatures are too low or too high as a result of shut-offs
or efforts to lower bills by reducing the use of heating and cooling equipment. Surveys
have found that nearly one-third of households with incomes at or below 150 percent of
poverty kept their homes at a temperature that was unsafe or unhealthy at some point
during the year. Similarly, so also did 24 percent of those between 151 percent and 250
percent of poverty.116 Specifically, commenting on EPA’s proposed Clean Power Plan,
Senator Joe Manchin (D-WVA) stated “There are a lot of people on the lower end of the
socioeconomic spectrum that are going to die.”'"’

Temperature extremes can be damaging to vulnerable populations, including the
disabled and small children. These groups are particularly susceptible to hypothermia
(cold stress or low body temperatures) and hyperthermia (heat stress or high body
temperatures), conditions that can cause illness or death.'™ Young children are
particularly at risk from extreme temperatures because their small size makes it difficult
for them to maintain body heat."’® Small children in households that are struggling to
afford energy costs are more likely to be in poor health, have a history of hospital-
izations, be at risk for developmental problems, and be food insecure. Compared with

116Energy Programs Consortium and National Energy Assistance Directors’ Association, “2008 Energy

Costs Survey,” June 2008.

""Alan Neuhauser, “As EPA Readies Emissions Limits, Senator Warns People Will Die,” U.S. News and
World Report, May 27, 2014, www.usnews.com/news/articles/2014/05/27/as-epa-preps-greenhouse-gas-
limits-sen-joe-manchin-warns-people-will-die.

"8y.S. Department of Health and Human Services, “Tips for Health and Safety,” available at www.acf.
hhs.gov/programs/ocs/liheap/consumerinfo/health.html.

"9Children’s Sentinel Nutriton Assessment Program and Citizens Energy Corporation, “Fuel for Our
Future: Impacts of Energy Insecurity on Children’s Health, Nutrition, and Learning,” September 2007.
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families receiving energy assistance, families who are eligible for such benefits but not
receiving them are more likely to have underweight babies and 32 percent more likely to
have their children admitted to the hospital.'®

Figure VII-6
Potential Health Impacts of Increased
Energy Costs on Low Income Persons

WentWithout WentWithout Did NotFill Became Sick
Food Medical Care Prescription

Source: National Energy Assistance Directors’ Association.

High energy burdens among low-and moderate-income households expose them
to the risks of going without adequate heating or cooling, frequently resulting in adverse
health and safety outcomes, including premature death. Households at the lowest
income level are often on a fixed income from Social Security, disability, or retirement.
When energy prices escalate, their incomes do not keep pace, and they have little
flexibility in their budgets to address increases in energy costs.'?!

Further, the job losses and price increases resulting from the increased energy
costs will reduce incomes as firms, households, and governments spend more of their
budgets on electricity and less on other items, such as home goods and services. The
loss of disposable income also reduces the amount families can spend on critical health
care, especially among the poorest and least healthy.'??

More generally, a substantial body of literature has developed examining the
potential impacts of energy and environmental regulations on GDP, energy prices,
income, and employment. It has been estimated, for example, that initiatives requiring
expanded use of high cost energy alternatives such as natural gas and renewables
would increase the cost of energy to the point that per-capita income and employment

“Ibid.

?Ibid.

'??Randall Lutter and John F. Morrall. "Health-Health Analysis: A New Way to Evaluate Health and Safety
Regulation", Journal of Risk and Uncertainty, 8 (1), 43-66 (1994); Ralph L. Keeney, "Mortality Risks
Induced by Economic Expenditures”, Risk Analysis 10(1), 147-159 (1990); Krister Hjalte et al. (2003).
“‘Health -- Health Analysis -- an Alternative Method For Economic Appraisal of Health Policy and Safety
Regulation: Some Empirical Swedish Estimates,” Accident Analysis & Prevention 35(1), 37-46; W. Kip
Viscusi "Risk-Risk Analysis," Journal of Risk and Uncertainty 8(1), 5-17 (1994); see also Viscusi and
Richard J. Zeckhauser, "The Fatality and Injury Costs of Expenditures”, Journal of Risk and Uncertainty
8(1), 19-41 (1994).
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rates would decrease in a quantitatively predictable manner. Assuming these estimates
to be approximately correct, and given the epidemiological findings on socioeconomic
status and health, it follows that policies such as carbon restrictions would bring about a
net increase in population mortality.”” Thus, a major impact of restricting the use of
coal and other fossil fuels will be to increase U.S. mortality rates.

Socioeconomic-status findings demonstrate that changes in the economic status
of individuals produce subsequent changes in the health and life spans of those
individuals. Research shows that decreased real income per capita and increased
unemployment have consequences that lead to increased mortality in U.S. and
European populations. The research uses econometric analyses of time-series data to
measure the relationship between changes in the economy and changes in health
outcomes. Studies have found that declines in real income per capita and increases in
unemployment led to elevated mortality rates over a subsequent period of six years.
For example, a 1984 study by the Joint Economic Committee of the U.S. Congress
found that a one-percentage-point increase in the unemployment rate (e.g., from five
percent to six percent) would lead to a two percent increase in the age-adjusted
mortality rate.”® The growth of real income per capita also showed a significant
correlation to decreases in mortality rates (except for suicide and homicide), mental
hospitalization, and property crimes.'”® The European Commission has supported
similar research showing comparable results throughout the European Union.'®

Upward trends in real income per capita represented the most important factor in
decreased U.S. mortality rates over the past half-century. Also, the unemployment rate
continued to bear a significant correlation to increased mortality rates, such that an
increase of one percent in the unemployment rate eventuates in an approximately two
percent increase in the age—adjusted mortality rate, estimated cumulatively over at least
the subsequent decade.'’

Being unable to afford energy bills can thus be harmful to one’s health. As
indicated above, some people purchase less medicine when their utility bills are too
high. Other health hazards can occur if inside temperatures are too low or too high as a
result of shut-offs or efforts to lower bills by reducing the use of heating and cooling
equipment. Thirty-one percent of households with incomes at or below 150 percent of
poverty kept their homes at a temperature that they thought was unsafe or unhealthy at

123Harvey Brenner, “Health Benefits of Low-Cost Energy: An Econometric Study,” Environmental

Management, November 2005, pp 28 — 33.
124Harvey Brenner, Estimating the Effects of Economic Change on National Health and Social Well-Being;
HJZ%int Economic Committee, U.S. Congress: Washington, DC, 1984.

Ibid.
%°gee Harvey Brenner, Estimating the Social Cost of Unemployment and Employment Policies in the
European Union and the United States; European Commission Dir.-Gen. for Employment, Industrial
Relations, and Social Affairs: Luxembourg, 2000; Harvey Brenner, Unemployment and Public Health in
Countries of the European Union; European Commission Dir.-Gen. for Employment, Industrial Relations,
and Social Affairs: Luxembourg, 2003.
'?*Health Benefits of Low-Cost Energy: An Econometric Study,” op. cit.

86



some point during the year. Similarly, so also did 24 percent of those between 151
percent and 250 percent of poverty.'?®

Further, there are substantial health benefits of temperature control in warmer
climates, and studies have analyzed the effect of temperature on mortality and morbidity
and documented the effectiveness of air conditioners (ACs) as a mitigation strategy.
For example, a recent study investigated the association between temperature and
hospital admissions in California from 1999 to 2005 and also determined whether AC
ownership and usage, assessed at the zip-code level, mitigated this association.'®® It
found that ownership and usage of ACs significantly reduced the effects of temperature
on adverse health outcomes, after controlling for potential confounding by family income
and other socioeconomic factors. These results demonstrate important effects of
temperature on public health and the potential for mitigation. That is, the research
found significant associations between heat and several disease-specific hospital
admissions in California, and concluded that the use of central AC significantly reduces
the risk from higher temperatures. Thus, higher electricity costs that limit or prohibit the
use of AC can be hazardous to one’s health.

EPA has acknowledged that “People's wealth and health status, as measured by
mortality, morbidity, and other metrics, are positively correlated. Hence, those who bear
a regulation's compliance costs may also suffer a decline in their health status, and if
the costs are large enough, these increased risks might be greater than the direct risk-
reduction benefits of the regulation.”” In addition to EPA, the Office of Management
and Budget, the Food and Drug Administration, and the Occupational Safety and Health
Administration use similar methodology to assess the degree to which their regulations
induce premature death amongst those who bear the costs of federal mandates."’
Further, OMB Circular A-4, which provides the procedures for federal regulatory impact
analysis and benefit-cost analysis, states “the benefits of a regulation that reduces
emissions of air pollution might be quantified in terms of the number of premature
deaths avoided each year; the number of prevented nonfatal illnesses and
hospitalizations.”'*?

VII.C.2. Safety Risks

"?bid.

'This study used temperature data during the warm season in California to estimate the impact on
several disease-specific categories of hospitalizations. To limit exposure misclassification, the authors
limited the study to buffer areas with individuals living in zip codes within 25 kilometers of a temperature
monitor. They quantified the likely reduction in health impacts based on both ownership and use of ACs
using individual-level data for each buffer, and examined the potential confounding effect that local
measures of family income may have on their effect estimates. See Bart Ostro, Stephen Rauch, Rochelle
Green, Brian Malig, and Rupa Basu, “The Effects of Temperature and Use of Air Conditioning on
Hospitalizations,” American Journal of Epidemiology, October 2010.

'3%y.S. Environmental Protection Agency, “On the Relevance of Risk-Risk Analysis to Policy Evaluation,”
August 16, 1995.

"*"Ibid.

132y.s. Office of Management and Budget, “Regulatory Impact Analysis: A Primer,” Circular A-4, 1993.
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High energy prices also compromise the safety of low-income households. For
example, the inability to pay utility bills often leads to the use of risky alternatives. In a
survey of energy assistance recipients, eight percent of respondents indicated that at
some point in the previous year they were unable to use a main heating source such as
heating oil or propane because they could not pay for the delivery.”*® Six percent
indicated that a utility company had shut off their main heating sources of natural gas or
electricity during the previous year due to nonpayment.'®*

When households are cut off from their main heating source — such as natural
gas, propane, or fuel oil, or are trying to save money by reducing use of a main heating
source, they most commonly turn to heating alternatives such as electric space heaters.
According to the National Fire Protection Agency, these devices are associated with a
significant risk of fire, injury, and death. In 2005, space heaters accounted for 32
percent of home heating fires, totaling 19,904 fires and 73 percent of home heating fire
deaths, which killed 489 people.”®® Researchers at the Johns Hopkins School of
Medicine also noted this problem in a 2005 study in which they found that utility
terminations were associated with a significant subset of fires involving children -- 15
percent of fires that brought patients to their hospital were rooted in utility shut-offs.'*

VII.C.3. Housing Instability

Families and individuals who cannot afford their energy bills are at risk of housing
instability. They may have to move to locations with lower utility costs, or shut-offs can
make homes uninhabitable, forcing household members into homelessness or
alternative forms of shelter. Often, unaffordable housing compounds this problem as
families experiencing difficulty paying mortgages or rent fall further behind due to
energy bills that represent a higher-than-normal percentage of their income. This factor
was particularly relevant during the recent subprime mortgage crisis, which resulted in
excessively high mortgage payments for some families.

The connections between unmanageable home energy costs and homelessness
have been well documented. For example, a Colorado study found that 16 percent of
homeless people in the state cited their inability to pay utility bills as one of the causes
of their homelessness.”” A nationwide survey of individuals receiving energy
assistance produced further evidence of this phenomenon. Twenty-five percent
reported that within the previous five years, they had failed to make a full rent or
mortgage payment due to their energy bills.”*® Difficulties with paying utilities resulted in

¥ National Energy Assistance Directors’ Association, “2005 National Energy Assistance Survey,”

September 2005.

*Ibid.

'**National Fire Protection Association, “U.S. Home Heating Equipment Fires Fact Sheet,” 2007.

'3 Johns Hopkins School of Medicine, “Burn Injuries and Deaths of Children Associated with Power Shut-
offs,” April 2005.

¥"The Colorado Statewide Homeless Count, “Colorado Statewide Homeless Count, Summer 2006: Final
Report,” February 2007.

%N ational Energy Assistance Directors’ Association, “2005 National Energy Assistance Survey,”
September 2005.
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other negative outcomes such as evictions (two percent of respondents), moving in with
friends or family members (four percent of respondents), and moving into a shelter or
homelessness (two percent).'

Housing instability disrupts lives, especially if individuals are forced to move
between several different locations before regaining permanent housing. Household
members may find themselves at a greater distance from work and/or school and face
increased transportation costs and challenges. They can also be disconnected from
familiar communities, neighbors, family members, and friends. For children, the
outcomes can be devastating, with homelessness being associated with increased risk
of physical illness, hunger, emotional and behavioral problems, developmental delays,
negative educational outcomes, and exposure to violence.'*

VII.D. Impacts on Cost of Living and Poverty Rates

As discussed, one of the major effects of implementing the EPA regulations will
be to substantially increase the costs of energy and, especially, electricity. This will
impact minorities disproportionately, both because they have lower incomes to begin
with, but also because they have to spend proportionately more of their incomes on
utilities and electricity. For example:

* Whites spend, on average, about six percent of their income on utilities,
whereas Blacks spend 12 percent and Hispanics spend nine percent.

* Whites spend, on average, about two percent of their income on
electricity, whereas Blacks spend nearly five percent and Hispanics four
percent.

As shown in Figure VII-1, there is an average income disparity of $17,300
between non-Hispanic white families and Hispanic families and an average income
disparity of $23,700 between non-Hispanic white families and black families.

The implication of these data is that rising energy costs inflict greater harm on
minority families. Lower-income families are forced to allocate larger shares of the
family budget for energy expenditures, and minority families are significantly more likely
to be found among the lower-income brackets. Figure VII-8 shows that, in the
aggregate, Hispanic families must dedicate almost 20 percent more of their after-tax

139

Ibid.
“The National Center on Family Homelessness, “The Characteristics and Needs of Families
Experiencing Homelessness,” April 2008.
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income to energy expenditures than white families. Black families must dedicate almost
more than 25 percent more than white families.™’

Figure VII-8
Energy Expenditures as a Percentage of After Tax Income
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Source: U.S. Census Bureau, and U.S. Energy Information Administration,
“Residential Energy Consumption Survey.”

This disparity between racial groups means that rising energy costs have a
disproportionately negative effect on the ability of minority families to acquire other
necessities such as food, housing, childcare, or healthcare. Essentially, the EPA
regulations will have the effect of a discriminatory tax based on race. Thus, “Because
Hispanics spend more of their income on energy than the average American -- and
already face higher Unemployment rates -- the EPA’s new rule will impose
disproportionately higher costs on Hispanics in exchange for no significant benefit to the
global climate.”"*

Black and Hispanic workers -- and their families — will likely be adversely affected
threefold if the EPA Plan is implemented: Their incomes will be substantially less than
they would without the regulation, their rates of unemployment will increase
substantially, and it will take those who are out of work much longer to find another job.
As might be expected, these impacts on earnings and employment will increase the
rates of poverty among Blacks and Hispanics.

The poverty rate for Blacks is slightly higher than that for Hispanics, the poverty
rates for Blacks and Hispanics are nearly twice the national average and nearly three
times as high as the rate for non-Hispanic Whites. As shown in Figure VII-9, we
estimate that one of the impacts of implementing the EPA regulations will be to, by
2025:

'“1See the discussion in Steven H. Wade, Price Responsiveness in the AEO2003 NEMS Residential and

Commercial Buildings Sector Models, Energy Information Administration, U.S. Department of Energy,
2008.

*2Carli Dimino, “Hispanics Can’t Catch Their Breath, or a Break, Thanks to Obama’s CO, Rule,” Blog
LIBRE, June 24, 2014.
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* Increase the poverty rate for Hispanics from 23 percent to about 29
percent. This represents an increase in Hispanic poverty of more than 26
percent.

* Increase the poverty rate for Blacks from 26 percent to about 32 percent.
This represents an increase in Black poverty of more than 23 percent.

Figure VII-9
Increases in 2025 Poverty Rates Caused by the EPA Regulations
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Source: Management Information Services, Inc.

This must be considered one of the more troubling potential impacts of the EPA
Plan. While it is possible to debate specific estimates, timelines, and percentages, an
unintended result of the EPA regulations will likely be to force millions of Blacks and
Hispanics below the poverty line -- many of whom have only recently managed to work
their way out of poverty. Further, it should also be recognized that the welfare reforms
of the 1990s and the 2007 — 2009 recession have made the social safety net at both the
Federal and state levels less comprehensive and much stricter. This will have
unfortunate implications for those Blacks and Hispanics whose incomes are reduced
below the poverty level over the next decade because of the EPA action.

In addition, the EPA CO, restrictions, by increasing the costs of energy and
energy-intensive building materials, will also increase the costs of housing. This will
seriously affect Blacks and Hispanics because they have higher housing costs, higher
housing cost burdens -- the proportion of monthly income household devote to housing

related expenses,'*® and a lower rate of home ownership than Whites:'**

'“*See the discussion in Mary Schwartz and Ellen Wilson, “Who Can Afford To Live in a Home?: A Look

at Data From the 2006 American Community Survey,” U.S. Census Bureau, 2010; and Carl Owens and
Philip Tegeler, “Housing Cost Burden as a Civil Rights Issue: Revisiting the 2005 American Community
Survey Data,” Poverty & Race Research Action Council, Washington, D.C., 2009.

“Kim Skobba, “Understanding Homeownership Disparities Among Racial and Ethnic Groups,”
Minnesota Home Ownership Center, 2013; and Rolf Pendall, Lesley Freiman, Dowell Myers, and Selma
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* Only about ten percent of Whites pay 50 percent or more of their income
in housing costs; the comparable percentage for Blacks and Hispanics is
about 20 percent.

* Whereas 25 percent of Whites pay 30 percent or more of their income in
housing costs, the comparable percent for Blacks is 40 percent, and for
Hispanics it is 45 percent.

* Housing cost burdens for Blacks and Hispanics are 30 — 40 percent higher
than those for Whites.

VILE. Impacts on Incomes and Jobs'*

VIILE.1. Impacts on Incomes

Consumers and households will ultimately bear the added costs that will result
from the EPA Plan. It will result in fuel switching away from less costly conventional
fuels, such as coal, towards more costly lower carbon alternatives. Further, costs for all
carbon-based energy sources (e.g., coal, oil, and natural gas) will increase significantly.
As discussed, these added costs will reduce GDP, economic activity, and household
incomes, and higher energy prices will increase prices throughout the economy and will
impose increased financial costs on households.

As shown in Figure VII-10, the EPA regulations will reduce Black and Hispanic
household incomes by increasing amounts each year:

In 2020, Black median household income will decrease more than about
$250 compared to the reference case (which assumes that the EPA Plan
is not implemented), and Hispanic median household income will
decrease nearly $300 compared to the reference case.

* In 2025, Black median household income will be more than $400 less than
under the reference case, and Hispanic median household income will be
about $460 less than under the reference case

* In 2035, Black median household income will be $455 less than under the
reference case, and Hispanic median household income will be $515 less.

* The cumulative loss in Black median household income over the period

2015 — 2035 will exceed $5,000.

Hepp, “Demographic Challenges and Opportunities for U.S. Housing Markets,” Bipartisan Policy Center,
March 2012.

"\We derived these estimates using the proprietary MISI model and well established relationships
between energy, the economy, and jobs. For a discussion of the methodology and literature see
Management Information Services, Inc., “The Social Costs of Carbon? No, the Social Benefits of
Carbon,” op. cit., pp. 67-75 and Appendices Il and lll; Roger H. Bezdek, “Energy Costs: The Unseen
Tax? A Case Study of Arizona,” presented at the National Taxpayers Conference, Chandler, Arizona,
October 2013; Roger H. Bezdek, “Maximum Burden: The Electricity Price Increases From the Proposed
EPA Utility MACT Will Act as a Regressive Tax on the Elderly,” Public Utilities Fortnightly, December
2012; Roger H. Bezdek, “Florida Will be Hit Hard by MACT,” Modern Power Systems, September 2012.

92



* The cumulative loss in Hispanic median household income over the period
2015 — 2035 will exceed $7,000.

Figure VII-10
Losses in Black and Hispanic Median
Household Incomes Caused by the EPA Regulations
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Source: Management Information Services, Inc.

VIILE.2. Impacts on Jobs and Unemployment

If implemented, the EPA regulations would divert resources currently used to
produce goods and services into the task of obtaining energy from sources that are less
energy efficient and more costly than fossil fuels. As consumers and businesses are
forced to spend more on energy due to its higher costs, they have less to spend on
other goods and services, thus causing decreases in demand for the quantities of goods
and services produced by the economy. In addition, as the resources are diverted to
more expensive energy sources, labor productivity will decrease. Business activity is
likely to contract relative to the levels that would have prevailed without the EPA policy-
induced energy cost increases. Demand for labor will weaken because employers need
to spend less on labor in order to supply the reduced amount of goods and services
demanded by consumers.

As a result, payments to labor will decline relative to that which would have
prevailed without the higher energy costs. This will be reflected in a combination of
reduced employment, and lower wages for those workers not losing their job."® The
actual number of jobs that would be lost depends on whether higher-paying or lower-

“®Because these average losses in employment assume that workers absorb some of the reductions in

equilibrium payments to labor, there is still some depression in the average salaries for those who retain
their jobs.
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paying jobs are the ones that are eliminated. In our estimates, we assumed that jobs
would be lost in equal proportions across the entire wage distribution, and estimated the
loss in “average jobs.” The job estimates are inclusive of all increases in so-called
“green jobs” that may be created as a result of the proposed EPA action.

It should be noted that the economic impact of the EPA Plan will not be a short-
term phenomenon that consists of a few years of belt-tightening, after which the
economy will be on a different (lower-carbon) track. Rather, getting to the lower-carbon
future will require a long-term, sustained effort to continue increasing investments in
more costly forms of energy, and this implies that for several decades payments to
workers will remain lower than under the reference case that assumes no EPA CO;
regulation.

The most salient characteristic of the employment status of the demographic
groups is the fact that the unemployment rates for Blacks and Hispanics have
consistently been much higher than average and higher than those for Whites:

* The unemployment rate for Blacks has historically been about twice that of
Whites.

* The unemployment rate for Hispanics has been significantly higher than
that for Whites, but lower than that for Blacks.

* Unemployment rates for Blacks and Hispanics tend to increase more
during recessions, and decrease less during recoveries than do those for
Whites.

* The duration of unemployment tends to be longer for Blacks and
Hispanics than for Whites

* While different levels of educational attainment explain some of the
differences in unemployment rates, they do not account for all of the
differences.

Blacks and Hispanics are also at a disadvantage in the labor force when they are
employed, for they tend to be disproportionably concentrated in lower paid jobs. Even
when standardized for levels of education, Black workers tend to make less than their
White counterparts. For example, Blacks and Hispanics are disproportionately
concentrated in jobs that pay the minimum wage or below.

In addition to increased difficulty in paying home energy costs, sustained high
energy prices could have an impact on the employment rate of low-wage workers. High
energy prices cause businesses to cut costs by laying off workers. Experience has
shown that those workers on the margin are usually the first to go, and implementation
of the EPA Plan will likely result in a significant increase in unemployment among low-
wage workers — who are disproportionately Black and Hispanic.

Figure VII-11 shows that, nationwide, implementation of the EPA regulations
would result in the loss of an increasingly large number of Black and Hispanic jobs:
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* In 2020, nearly 200,000 Black jobs would be lost and more than 300,000
Hispanic jobs would be lost.

* In 2025, more than 400,000 Black jobs would be lost and nearly 700,000
Hispanic jobs would be lost.

* In 2030, 470,000 Black jobs would be lost and more than 800,000
Hispanic jobs would be lost.

* In 2035, 535,000 Black jobs would be lost and nearly 900,000 Hispanic
jobs would be lost.

Figure VII-11
Black and Hispanic Job Losses Caused by the EPA Regulations
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The job losses increase every year and the cumulative losses for Blacks and
Hispanics will increase rapidly over the next two decades if the EPA regulation is
enacted. As shown in Figure VII-12:

* By 2025, cumulative job losses for Blacks will total nearly 2.2 million.
* By 2035, cumulative job losses for Blacks will total about 7 million.

As shown in Figure VII-13:
* By 2025, cumulative job losses for Hispanics will total 3.8 million.
* By 2035, cumulative job losses for Hispanics will total nearly 12 million.

Figure VII-12
Cumulative Black Job Losses Caused by the EPA Regulations
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Figure VII-13
Cumulative Hispanic Job Losses Caused by the EPA Regulations
12,000

10,000
8,000
6,000

4,000

Jobs (thousands)

2,000

0
2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035

Source: Management Information Services, Inc.
VII.LE.3. Impacts on Basic Expenditures and Discretionary Income

As discussed, Blacks and Hispanics have, on average, significantly lower
incomes than Whites, and have to spend proportionately larger shares of their incomes
on basic necessities such as food, housing, clothing, and utilities. Implementing the
EPA Plan will significantly increase the costs of all fossil fuels and, since energy is a
basic component in the production of all commodities, the prices of all goods will
increase as the energy price increases work their way through the economy. Thus, the
EPA regulations will likely have a doubly negative impact on the living standards of
Blacks and Hispanics:

* First, implementing the Plan will decrease Black and Hispanic incomes
below where they would be in the absence of the regulation.
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* Second, the EPA regulations will increase the costs of the basic goods
upon which Blacks and Hispanics must spend their reduced incomes.

In the face of reduced incomes and rising prices, the trade-offs that Blacks and
Hispanics will face involve reallocating spending between food, clothing, housing, and
heat. For example, proportionately:

* Blacks spend 20 percent more of their income on food, ten percent more
on housing, 40 percent more on clothing, and 50 percent more on utilities
than do Whites.

* Hispanics spend 90 percent more of their income on food, five percent
more on housing, 40 percent more on clothing, and 10 percent more on
utilities than do Whites.

The EPA regulations will likely exacerbate this situation by forcing Blacks and
Hispanics to spend an even more disproportionate share of their incomes -- which will
have been reduced due to the effects of the CO, restrictions -- on basic necessities.

Finally, the cumulative impact of increased unemployment, reduced incomes,
and increased prices for housing, basic necessities, energy, and utilities resulting from
implementation of the EPA Plan will be to further reduce Black and Hispanic
discretionary incomes. Discretionary income is the money that remains for spending or
saving after people pay their taxes and purchase necessities. It is an important concept
both because of the financial flexibility it gives individuals and because many
businesses depend on discretionary spending for sales and profits. Implementing the
EPA Plan will reduce the average discretionary incomes of both Blacks and Hispanics.

VII.LE.4. Increased Energy Poverty

One of the more serious, but less recognized effects of implementing the EPA
regulations will be to significantly increase the energy burdens for the Blacks and
Hispanics and increase the numbers of Blacks and Hispanics suffering from “energy
poverty.”

The EPA Plan will greatly increase energy prices and set off repercussions
throughout the economy, but nowhere do high prices bring consequences as swiftly and
harshly as in low-income and minority households. For the tens of millions of low-
income households throughout the country, the higher energy prices will intensify the
difficulty of meeting the costs of basic human needs, while increasing energy burdens
that are already excessive. At the same time, the EPA regulations will threaten low-
income access to vital energy and utility services, thereby endangering health and
safety while creating additional barriers to meaningful low-income participation in the
economy. While home energy costs average about four percent per year in middle
class households, they can reach a staggering 70 percent of monthly income for low-
income families.
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The price increases resulting from carbon restrictions would be highly regressive
-- they would place a relatively greater burden on lower-income households than on
higher-income ones. For example, one study estimated that the price increases
resulting from a 15 percent reduction in carbon emissions would cost the average
household in the lowest one-fifth of the income distribution about $560 a year, or 3.3
percent of its average income. Households in the top one-fifth of the income distribution
would pay an additional $1,800 a year, or 1.7 percent of their average income.'*’

It has been widely documented that, in addition to health risks, excessive energy
burdens cause a variety of difficulties for low-income households.’*®  Low-income
households with high energy burdens are more likely than higher-income households to
incur utility service disruptions because of an inability pay their bills. In turn, service
disruptions represent major crises for affected customers, often threatening the
customer's home. Studies have demonstrated a clear link between homelessness and
utility terminations. ™

The consequences of loss of heat in the winter include health and safety risks
associated with alternative heat and lighting sources such as kerosene and candles,
hunger and malnutrition, hypothermia, eviction, and increased homelessness and failure
of children to thrive. In the summers, the dangers from loss of cooling are particularly
acute.

Low-income households have made efforts to reduce their energy consumption,
but these gains have been partially offset by an increase in cooling energy
consumption, a result of the increased use of air conditioning. Despite these
conservation efforts, rising costs of energy have caused energy bills to increase,
particularly heating bills. From 1981 through 2005, overall energy expenditures for
space heating and cooling for low-income households increased 37 percent and heating
costs, the predominant portion of the total energy bill, increased 22 percent.'®

The high percentage of income paid by low-income households on home energy
costs is more than just a statistical fact. That higher percentage translates into serious
family and social problems. For example, several studies have demonstrated a strong
connection between a family’s inability to pay its home energy bills and some obvious-
and not so obvious-consequences, including homelessness, malnutrition, heart disease,
heat stroke, and the disintegration of families — including children removed from their
homes because of loss of heat or electricity. Homeowners may be forced to sell their

Ibid.
'“®See the discussion in American Gas Association, “The Increasing Burden of Energy Costs on Low-
Income Consumers,” September 2007; the National Consumer Law Center, “High Fuel Costs and Low-
Income Families,” October 2000; Meg Power, The Cold Facts, Citizen’s Energy Corporation, 2003; and
Meg Power, “Low-Income Consumers’ Energy Bills and Energy Savings In 2003 and FY 2004,” Economic
OEportunity Studies, 2007.
“For example, a study conducted in the City of Philadelphia found a discernable relationship between
utility termination and homelessness, and a study of homelessness in Northern Kentucky indicated that
%Jst(i)”ty shutoffs were among the primary causes of homelessness in that region. Ibid.

Ibid.
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homes because they cannot afford their energy bills. Further, children’s educations are
disrupted because their parents cannot pay the energy bills and are more likely to move
frequently, changing schools and interrupting their children’s educational development.
Finally, “Inability to pay utilities is second only to inability to pay rent as a reason for
homelessness.”™’

A major negative effect of implementing the EPA regulation would be to
significantly increase the energy burdens for Blacks and Hispanics and to force large
numbers of both groups into energy poverty. As shown in Figure VII-14, implementing
the EPA Plan would:

* In 2025, increase the energy burden of Blacks by 16 percent and
Hispanics by 19 percent

* By 2035, increase the energy burden of Blacks by more than one-third
and Hispanics by more than 35 percent

Figure VII-14
Increases in Black and Hispanic
Energy Burdens Resulting From the EPA Regulations
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Source: Management Information Services, Inc.

VIILE.5. Impacts on Minority Small Businesses

Electricity costs and reliability are critical to low-income households and small
businesses. Given the socioeconomic profile of many minority-based communities, the
consequences of cost increases and extended electricity outages are severe,' and
include:

* Loss revenue for small businesses, which may result in price increases for
local consumers

151 |a

Ibid.
%?Frank M. Stewart, “An Uneven Burden: Higher Prices/Less Reliability,” American Association of Blacks
in Energy, 2008.
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* Lost wages due to an inability to get to work

* Job losses if small businesses are significantly affected
* Disruptions in mass transit

* Health and mortality concerns

* Impacts on families if schools are closed

Small businesses will face the same higher costs for energy and other products
as homeowners as a result of the EPA regulations, and the impact on Black and
Hispanic small businesses will be especially severe. The National Black Chamber of
Commerce has warned that the EPA Plan could “be devastating to small businesses”
and would hit black-owned businesses “more directly, and more severely, than any
other group.”™® According to the National Federation of Independent Business, energy
costs are the second biggest problem facing small business,’* and the EPA Plan would
exacerbate those concerns. Further, by damaging the overall economy, the Plan would
make it more difficult for small businesses to operate. As discussed, we estimate that
under this regulation GDP, disposable incomes, and employment would be reduced
significantly over the next two decades, with some states being harmed much more
than others. This means that, if the EPA regulations are implemented, in the coming
decades small business owners will be operating in a weakened economy, making it
even harder for them to attract customers, expand their business, and create jobs.

Black- and Hispanic-owned businesses represent a disproportionately small
share of total businesses, tend to be smaller and less well capitalized than White-owned
businesses, and are much more vulnerable to the economic dislocations likely to result
from the EPA CO; restrictions.™® For example:

* Black businesses represent about five percent of the total businesses in
the U.S., and account for less than three percent of business receipts.

* Hispanic businesses represent about ten percent of the total businesses in
the U.S., and account for less than six percent of total business receipts.

* Receipts of the average Black business are only about one-fourth as large
as the average business, and receipts of Hispanic businesses are less
than half as large.

* The typical Black business has less than half as many employees as the
average business, and the typical Hispanic business has only about one
third as many employees.

'®*See Harry C. Alford, “The EPA Doesn't Consider Our Economy, The Hill, July 17, 2014; and Michael
Bastasch, “Report: EPA’s Clean Power Plan To Hit African-American Families Hardest,” Daily Caller,
October 7, 2014.

**Bruce Phillips and Holly Wade, "Small Business Problems and Priorities," National Federation of
Independent Business Research Foundation, June 2008.

**see U.S. Census Bureau, “Survey of Business Owners,” http://www.census.gov/econ/sbo, and Jules
Lichtenstein, “Demographic Characteristics of Business Owners,” U.S. Small Business Administration,
Issue Brief Number 2, January 16, 2014.
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Hispanic businesses, which have doubled to 3.2 million in the last ten years, are
struggling to meet rising energy costs. When business owners encounter unpredictable
energy costs, they are forced to make tough decisions about staff resources that often
result in cutbacks. These cutbacks leave members of the Hispanic community
underemployed and too often unemployed, which trickles down to other businesses,
undermining their potential for success and profitability.'*®

The President of the United States Hispanic Chamber of Commerce has
cautioned that policy makers must pay close attention to decisions made in Washington
that stand to impact the Hispanic business community.157 A major driver of growth for
Hispanic businesses is the uniqueness and abundance of natural resources in the U.S,
which provide affordable and reliable energy. “Unfortunately, recent public policy
proposals surrounding carbon emissions have caused legitimate concern among
Hispanic entrepreneurs, as well as the wider business community.”

American businesses rely heavily on low energy costs in order to turn a profit.
For many firms, energy costs are the largest expense. Small business owners, in
particular, spend more than $60 billion a year on their utility bills. One in ten say that
energy is their greatest expense, while one in four say it is among their top three
expenses. A recent study by the National Federation of Independent Business found
that higher energy costs threaten the willingness of small businesses to invest in
expanding their operations or in hiring additional workers.'*®

The potential for higher energy costs is one of the variables that must be
carefully monitored, as it can be the most detrimental impact a small business may face.
In addition to the cost of actually manufacturing a product, offices need heating and
cooling and many businesses have at least one vehicle to operate. The cost for these
items is not set in stone, but the need for them certainly is. According to the United
States Hispanic Chamber of Commerce, “It is for these reasons that the Environmental
Protection Agency’'s (EPA) recently proposed rule mandating carbon emission
reductions must be examined very carefully. Most of the electricity generated in the
United States today is from coal-based and other fossil fuel-powered plants.”"*®

Thus, the potential harmful impact of the EPA Plan on Black and Hispanic
businesses is significant.

1% Javier Palomarez, “For Hispanic Families, Affordable Energy is Key,” Huffington Post, April 28, 2014.

¥ Javier Palomarez, “New EPA Rules Could Threaten Thriving Hispanic Small Businesses,” Real Clear
Politics, October 30, 2014
158
Ibid.
*Ibid.
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VIIl. IMPACTS ON BLACKS AND HISPANICS BY STATE
VIII.A. Disparate Impacts on States

The previous discussion indicates that the impact of implementing the EPA Plan
on the U.S. economy, and on low-income groups, Blacks, and Hispanics, will be severe.
The regulations will cause higher energy costs to spread throughout the economy as
producers try to cover their higher production costs by raising their product prices, and
these impacts will be felt to varying degrees in different states. For example, because
virtually all businesses rely on electricity to produce and sell goods and services, the
economic impacts of coal-based energy extend far beyond the generation and sale of
electricity. The availability of low-cost electricity produces powerful ripple effects that
benefit state economies as a whole, but implementation of the EPA regulations would
greatly increase electricity prices — and much more in some states than in others. For
example, consumers in the Midwest, Southeast, and Texas will be impacted more
heavily than consumers elsewhere in the country.

Nevertheless, since the proposed CO; restrictions would require continuing and
increasingly severe reductions in the use of fossil energy to produce electricity in the
states and cause large energy price increases, if the EPA regulations are implemented
all states will suffer substantial and increasingly severe economic and jobs impacts:

* Residents of all states will face increased costs for energy, utilities, and for
other goods and services and will experience increased costs of living.

* Energy and electricity prices in each state would increase substantially,
but to different degrees.

* The growth rates of state wages and incomes would be negatively
affected over the next two decades, and by 2025 states’ per capita
personal incomes would be significantly lower than in the absence of the
EPA regulations.

* Millions of jobs would be lost in the states, employment would be lower,
and unemployment higher.

* Industries and firms will relocate among states, thus causing a further loss
of jobs in many states.

* New firms will hesitate to locate in some states, thus causing a reduction
in the number of new jobs created.

* The combination of reduced economic activity in the states, decreased
personal incomes for states’ residents, and increased unemployment will
strain state and local government budgets and result in reduced public
services and increased taxes.
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VIII.B. Black and Hispanic Incomes'®

As part of this research we estimated the impacts of the EPA regulations on
Blacks and Hispanics in the seven states where they are the most heavily concentrated:
Arizona, California, Florida, Georgia, lllinois, New York, and Texas. Figure VIlI-1 shows
the average impact in these states in 2025 of the EPA Plan on Black and Hispanic
personal incomes. This figure illustrates that, in all states (except Georgia), the impacts
on Hispanic incomes exceed the impacts on Black incomes, since there are more
Hispanics than Blacks residing in these states. Further, the growth rates of the Hispanic
population exceed those of Blacks in all of these states.

Figure VIII-1
Impact in Selected States, 2025, of the EPA Plan
on Black and Hispanic Personal Incomes
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Source: Management Information Services, Inc.

This figure also shows that the impacts vary widely among the states. The
greatest loss of income will be experienced by Hispanics in Texas, since this state has a
large and rapidly growing Hispanic population and because this is the state that is most
severely impacted by the EPA regulations.

'®\We derived these estimates using the proprietary MISI model and well established relationships

between energy, the economy, and jobs. For a discussion of the methodology and literature see
Management Information Services, Inc., “The Social Costs of Carbon? No, the Social Benefits of
Carbon,” op. cit., pp. 67-75 and Appendices Il and lll; Roger H. Bezdek, “Energy Costs: The Unseen
Tax? A Case Study of Arizona,” op. cit.; Roger H. Bezdek, “Maximum Burden: The Electricity Price
Increases From the Proposed EPA Utility MACT Will Act as a Regressive Tax on the Elderly,” op. cit.;
Roger H. Bezdek, “Florida Will be Hit Hard by MACT,” op. cit.
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VIII.C. Black and Hispanic Jobs

Figure VIII-2 shows the impact in 2025 of the EPA Plan on Black and Hispanic
jobs. The jobs concept here is annual, full time equivalent jobs.’®" This figure illustrates
that, in all states (except for Georgia), Hispanic job losses exceed Black job losses,
since there are more Hispanics than Blacks residing in these states. Further, the
growth rates of the Hispanic population exceed those of Blacks in all of these states.

This figure also shows that the impacts vary widely among the states. The
greatest total job losses will be experienced by Hispanics in Texas, which is due to
several factors:

* As discussed, Texas has the highest per capita CO; emissions and would be
more disproportionately impacted by the EPA regulations than any other state.

* As also discussed, the energy cost increases in Texas would be greater than in
any other state.

* The impact of the EPA Plan on GSP, incomes, and jobs would be more severe in
Texas than in any other state.

* Finally, the Hispanic population in Texas is large and growing rapidly, and by
2025 the Hispanic portion of the labor force in the state will exceed 40 percent.

* Thus, in 2025 the EPA regulations will destroy nearly 325,000 Hispanic jobs in
Texas.

Figure VIII-2
Impact in Selected States, 2025, of the EPA Plan on Black and Hispanic Jobs
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®"An FTE job is defined as 2,080 hours worked in a year’s time, and adjusts for part time and seasonal

employment and for labor turnover. Thus, two workers each working six months of the year would be
counted as one FTE job.
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The largest job losses for Blacks caused by the EPA Plan will also occur in

Texas, and in 2025 the Plan will result in nearly 125,000 additional Blacks being
unemployed in the state.

Nevertheless, the job losses resulting from the EPA regulations are substantial in

every state. For example, in 2025, Hispanic job losses will total:

135,000 in California

More than 75,000 in New York
60,000 in Florida

60,000 in lllinois

Nearly 25,000 in Arizona

In 2025, average Black job losses will total:

60,000 in New York
50,000 in lllinois
45,000 in Florida
43,000 in Georgia
26,000 in California

While, Hispanic jobs losses exceed Black job losses in all of the states except

Georgia, in some states the differences in total job losses for the two groups are
relatively small — for example, in Florida, lllinois, and New York.

VIII.D. Black and Hispanic Energy Burdens

Figure VIII-3 shows the increases in Hispanic and Black energy burdens in the

states in 2025 resulting from the EPA regulations. This figure illustrates that:

The energy burdens for both Blacks and Hispanics increase.

For each group, the increased energy burdens are the largest in Texas.
The energy burden increase is greater for Hispanics in every state except
Georgia

In some states, such as Georgia, lllinois, and New York, the increases in
energy burdens is roughly similar for Blacks and for Hispanics

In some other states, such as Arizona, California, and Texas, the
increased energy burden is significantly larger for Hispanics than for
Blacks
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Figure VIII-3
Increase in 2025 Black and Hispanic Energy Burdens
in Selected States Resulting From the EPA Plan
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IX. FINDINGS AND IMPLICATIONS

Our major finding is that the EPA regulations would have serious economic,
employment, and energy market impacts at the national level and for all states, and that
the impacts on low-income groups, Blacks, and Hispanics would be especially severe.
Implementation of the regulations would:

» Significantly reduce U.S. GDP every year over the next two decades, and
GDP could be reduced by over $2.3 trillion compared to the reference
case — which assumed no EPA carbon restrictions

* Destroy millions of jobs over the next two decades

» Significantly reduce U.S. household incomes over the next two decades

In addition, the EPA regulations would greatly increase U.S. energy costs, and by
2030 these increases (above the reference case) could:

* More than double the cost of power and gas to over $1 trillion

* Cost the U.S. economy $565 billion more per year in 2030 than it did in 2012,
representing a 121 percent increase.

* Require the average family to pay over $1,225 more for power and gas in 2030
than they did in 2012.

The EPA regulations will disproportionately harm low income groups and
minorities, both because they have lower incomes to begin with, but also because they
have to spend proportionately more of their incomes on energy, and rising energy costs
inflict great harm on these groups. Lower-income families are forced to allocate larger
shares of the family budget for energy expenditures, and minority families are
significantly more likely to be found among the lower-income brackets.

This disparity between racial groups means that rising energy costs have a
disproportionately negative effect on the ability of minority families to acquire other
necessities such as food, housing, childcare, or healthcare. The EPA Plan will thus
disproportionately harm Blacks and Hispanics.

Impact on Poverty

Black and Hispanic workers -- and their families — will likely be adversely affected
threefold if the EPA Plan is implemented: Their incomes will be substantially less than
they would without the regulation, their rates of unemployment will increase
substantially, and it will take those who are out of work longer to find another job.
These impacts on earnings and employment will increase the rates of poverty among
Blacks and Hispanics, and we estimate that one of the impacts of the EPA regulations
will be to, by 2025:
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Plan.

Increase the poverty rate for Hispanics from 23 percent to about 29
percent. This represents an increase in Hispanic poverty of more than 26
percent.

Increase the poverty rate for Blacks from 26 percent to about 32 percent.
This represents an increase in Black poverty of more than 23 percent.

This must be considered one of the more troubling potential impacts of the EPA
An unintended result of the EPA regulations will likely be to force millions of
Blacks and Hispanics below the poverty line -- many of whom have only recently

managed to work their way out of poverty.

In addition, the EPA CO, restrictions, by increasing the costs of energy and
energy-intensive building materials, will tend to increase the costs of housing. This will
seriously affect Blacks and Hispanics because they have higher housing costs and a

lower rate of home ownership than Whites:

Only about ten percent of Whites pay 50 percent or more of their income
in housing costs; the comparable percentage for Blacks and Hispanics is
about 20 percent.

Whereas 25 percent of Whites pay 30 percent or more of their income in
housing costs, the comparable percent for Blacks is 40 percent, and for
Hispanics it is 45 percent.

Housing cost burdens for Blacks and Hispanics are 30 — 40 percent higher
than those for Whites.

Impact on Incomes

Consumers and households will ultimately bear the added costs that will result
from the EPA regulations, and it will reduce Black and Hispanic household incomes by

increasing amounts each year:

In 2020, Black median household income will decrease more than about
$250 compared to the reference case (which assumes that the EPA Plan
is not implemented), and Hispanic median household income will
decrease nearly $300 compared to the reference case.

In 2025, Black median household income will be more than $400 less than
under the reference case, and Hispanic median household income will be
about $460 less than under the reference case

In 2035, Black median household income will be $455 less than under the
reference case, and Hispanic median household income will be $515 less.
The cumulative loss in Black median household income over the period
2015 — 2035 will exceed $5,000.

The cumulative loss in Hispanic median household income over the period
2015 — 2035 will exceed $7,000.
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Impact on Jobs

The most salient characteristic of the employment status of the demographic
groups is the fact that the unemployment rates for Blacks and Hispanics have
consistently been much higher than average and higher than those for Whites. Blacks
and Hispanics are also at a disadvantage in the labor force when they are employed, for
they tend to be disproportionably concentrated in lower paid jobs. Nationwide,
implementation of the EPA regulations would result in the loss of an increasingly large
number of Black and Hispanic jobs:

* In 2020, nearly 200,000 Black jobs would be lost and more than 300,000
Hispanic jobs would be lost.

* In 2025, more than 400,000 Black jobs would be lost and nearly 700,000
Hispanic jobs would be lost.

* In 2030, 470,000 Black jobs would be lost and more than 800,000
Hispanic jobs would be lost.

* In 2035, 535,000 Black jobs would be lost and nearly 900,000 Hispanic
jobs would be lost.

The job losses increase every year, and the cumulative losses for Blacks and
Hispanics will increase rapidly over the next two decades if the EPA regulations are
enacted:

* By 2025, cumulative job losses for Blacks will total nearly 2.2 million.

* By 2035, cumulative job losses for Blacks will total about 7 million.

* By 2025, cumulative job losses for Hispanics will total 3.8 million.

* By 2035, cumulative job losses for Hispanics will total nearly 12 million.

Impact on Basic Expenditures and Discretionary Income

Blacks and Hispanics have, on average, significantly lower incomes than Whites,
and have to spend proportionately larger shares of their incomes on basic necessities
such as food, housing, clothing, and utilities. The EPA Plan will significantly increase
the costs of all fossil fuels and, since energy is a basic component in the production of
all commodities, the prices of all goods will increase as the energy price increases work
their way through the economy. Thus, the EPA regulations will have a doubly negative
impact on the living standards of Blacks and Hispanics:

. First, the Plan will decrease Black and Hispanic incomes below
where they would be in the absence of the regulation.
. Second, it will increase the costs of the basic goods upon which

Blacks and Hispanics must spend their reduced incomes.
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In the face of reduced incomes and rising prices, the trade-offs that Blacks and
Hispanics will face involve reallocating spending between food, clothing, housing, and
heat. For example, proportionately:

. Blacks spend 20 percent more of their income on food, ten percent

more on housing, 40 percent more on clothing, and 50 percent
more on utilities than do Whites.

. Hispanics spend 90 percent more of their income on food, five

percent more on housing, 40 percent more on clothing, and 10
percent more on utilities than do Whites.

The EPA regulations will exacerbate this situation by forcing Blacks and
Hispanics to spend an even more disproportionate share of their incomes -- which will
have been reduced due to the effects of the CO, restrictions -- on basic necessities.

Finally, the cumulative impact of increased unemployment, reduced incomes,
and increased prices for housing, basic necessities, energy, and utilities resulting from
the Plan will be to further reduce Black and Hispanic discretionary incomes.

Increased Energy Poverty

The EPA regulations will significantly increase the energy burdens for Blacks and
Hispanics and increase the numbers of Blacks and Hispanics suffering from “energy
poverty.” The regulations will greatly increase energy prices and set off repercussions
throughout the economy, but nowhere do high prices bring consequences as swiftly and
harshly as in low-income and minority households. For the tens of millions of low-
income households, the higher energy prices will intensify the difficulty of meeting the
costs of basic human needs, while increasing energy burdens that are already
excessive. At the same time, the EPA regulations will threaten low-income access to
vital energy and utility services, thereby endangering health and safety while creating
additional barriers to meaningful low-income participation in the economy. While home
energy costs average about four percent per year in middle class households, they can
reach a staggering 70 percent of monthly income for low-income families.

It has been widely documented that, in addition to health risks, excessive energy
burdens cause a variety of difficulties for low-income households. Further, “Inability to
pay utilities is second only to inability to pay rent as a reason for homelessness.”

A major negative effect of the EPA regulations would be to significantly increase
the energy burdens for Blacks and Hispanics and to force large numbers of both groups
into energy poverty. Implementing the EPA Plan would:

* In 2025, increase the energy burden of Blacks by 16 percent and
Hispanics by 19 percent

* By 2035, increase the energy burden of Blacks by more than one-third
and Hispanics by more than 35 percent
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Impact on Minority Small Businesses

Electricity costs and reliability are critical to small businesses, and given the
socioeconomic profile of many minority-based communities, the consequences of cost
increases and extended electricity outages are severe. Small businesses will face
higher costs for energy and other products as a result of the EPA Plan, and the impact
on Black and Hispanic small businesses will be especially severe. Black- and Hispanic-
owned businesses represent a disproportionately small share of total businesses, tend
to be smaller and less well capitalized than White-owned businesses, and are much
more vulnerable to the economic dislocations likely to result from the EPA CO;
restrictions. Thus, the potential impact of the EPA regulations on Black and Hispanic
Businesses is significant.

Impacts on Blacks and Hispanics by State

The impact of the EPA regulations on the U.S. economy, and on low-income
groups, Blacks, and Hispanics, will be severe. The regulation will cause higher energy
costs to spread throughout the economy, and these impacts will be felt to varying
degrees in different states. For example, because virtually all businesses rely on
electricity to produce and sell goods and services, the economic impacts of coal-based
energy extend far beyond the generation and sale of electricity. The availability of low-
cost electricity produces powerful ripple effects that benefit state economies as a whole,
but implementation of the EPA Plan would greatly increase electricity prices — much
more in some states than in others. For example, consumers in the Midwest,
Southeast, and Texas will face higher impacts as consumers elsewhere in the country.

Since the proposed CO, restrictions would require continuing and increasingly
severe reductions in the use of fossil energy to produce electricity in the states and
cause large energy price increases, if the Plan regulations are implemented all states
will suffer substantial and increasingly severe economic and jobs impacts:

. Residents of all states will face increased costs for energy, utilities,
and for other goods and services and will experience increased
costs of living.

. Energy and electricity prices in each state would increase
substantially, but to different degrees.
. The growth rates of state wages and incomes would be negatively

affected over the next two decades, and by 2030 state per capita
personal incomes would be significantly lower than in the absence
of the EPA Plan.

. Millions of jobs would be lost in the states, employment would be
lower, and unemployment higher.
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. Industries and firms will relocate among states, thus causing a
further loss of jobs in many states.

. New firms will hesitate to locate in some states, thus causing a
reduction in the number of new jobs created.
. The combination of reduced economic activity in the states,

decreased personal incomes for states’ residents, and increased
unemployment will strain state and local government budgets and
result in reduced public services and increased taxes.

We estimated the impacts of the EPA regulations on Blacks and Hispanics in the
seven states where they are the most heavily concentrated: Arizona, California, Florida,
Georgia, lllinois, New York, and Texas. In all states (except Georgia), the impacts on
Hispanic incomes exceed the impacts on Black incomes, since there are more
Hispanics than Blacks residing in these states. Further, the growth rates of the Hispanic
population exceed those of Blacks in all of these states.

The impacts vary widely among the states. The greatest loss of income and jobs
will be experienced by Hispanics in Texas, since this state has a large and growing
Hispanic population and is severely affected by the EPA regulations. In all states
(except for Georgia), Hispanic job losses exceed Black job losses. The impacts vary
widely among the states. While Hispanic jobs losses exceed Black job losses in all of
the states except Georgia, in some states job losses for the two groups are about the
same — for example, in New York and in lllinois.

We estimated the increases in Hispanic and Black energy burdens in the states
in 2025 and 2035 resulting from the EPA regulations and found that:

* In 2025, increase the energy burden of Blacks by 16 percent and
Hispanics by 19 percent

* By 2035, increase the energy burden of Blacks by more than one-third
and Hispanics by more than 35 percent

* The energy burdens for both Blacks and Hispanics increase in each year.

* For each group, the increases in energy burdens in 2035 are larger than
those in 2025.

* For each group, the increases in energy burdens are the largest in Texas,
Florida, Georgia, and Arizona.

* In Georgia, the increased energy burden is larger for Blacks than for
Hispanics.

* In the other six states the increased energy burden is larger for Hispanics
than for Blacks.
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APPENDIX I: ENERGY COSTS AND THE ECONOMY

Virtually all economists agree that there is a negative relationship between
energy price changes and economic activity, but, as discussed in Appendix I, there are
significant differences of opinion on the economic mechanisms through which price
impacts are felt. In this Appendix we

. Summarize a large number of studies that quantified the elasticity
of economic variables with respect to changes in energy and
electricity prices

. Assess the impact of electricity price increases on the economy
and jobs

A.1.1. Estimating the Impact of Energy Prices on the Economy and Jobs

Beginning with the oil supply shocks of the 1970’s, analyses that have addressed
the impact of energy price shocks on economic activity have produced, and continue to
produce, a steady stream of reports and studies on the topic. Numerous studies have
analyzed the long run impacts of changes in energy and electricity prices on the
economy and jobs. Examples of these are summarized in Table A.l.1 and are
discussed in more detail below.

As indicated in Table A.l.1, three decades of rigorous research support elasticity
estimates factors of about:

. -0.17 for oil,

. -0.13 for electricity,

. -0.14 for energy, and

. -0.15 for every energy-related study (all of the above).

The meaning and interpretation of these elasticities are discussed below.

Examples of studies of the elasticity of GDP with respect to energy and electricity
prices these are summarized in Table A.l.1, and include the following:

. In 2012 and 2013, Bildirici and Kayikci in several studies found
causal relationships between electricity consumption and economic
growth in the Commonwealth of Independent States countries and
in transition countries in Europe.'®?

'%Melike Bildirici, Frazil Kayikci, "Economic Growth and Electricity Consumption in Former Soviet

Republics" IDEAS, Federal Reserve Bank of St. Louis, 2012; Melike Bildirici, Frazil Kayikci, "Economic
Growth and Electricity Consumption in Former Soviet Republics," Energy Economics, Volume 34, Issue 3
(May 2012), pp. 747-753; “Economic Growth And Electricity Consumption In Emerging Countries Of
Europa: An ARDL Analysis,” Economic Research - Ekonomska Istrazivanja, Vol. 25, No. 3 (2013), pp
538-559.
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. In 2010, Lee and Lee analyzed the demand for energy and
electricity in OECD countries. They estimated that the elasticities
range between -0.01 and -0.19."%

. In 2010, Baumeister, Peersman, and Van Robays examined the
economic consequences of oil shocks across a set of industrialized
countries over time. They estimated that the elasticity was
approximately -0.35."%

. In 2010, Brown and Hunnington employ a welfare-analytic
approach to quantify the security externalities associated with
increased oil use, which derive from the expected economic losses
associated with potential disruptions in world oil supply. They
estimated that the elasticity ranged between -0.01 and -0.08."%°

. In 2009, Blumel, Espinoza, and Domper used Chilean data to
estimate the long run impact of increased electricity and energy
prices on the nation’s economy.’™ They estimated that the
elasticity ranged between -0.085 and -0.16.

. In 2008, in a study of the potential economic effects of peak oill,
Kerschner and Hubacek reported elasticities in the range of -0.17 to
-0.03 — although they noted that sectoral impacts are more
significant.®’

. In 2008, Sparrow analyzed the impacts of coal utilization in Indiana,
and estimated electricity elasticities in the range of about -0.3 for
the state.’®®

. In 2007, in a study of energy price GDP relationships, Maeda
reported a range of elasticity estimates between -0.03 to -0.075."%°

. In 2007, in a study of the relationship between energy prices and

the U.S. economy, Citigroup found that in the long run, protracted
high energy prices can have an economic impact and reported
elasticities in the range of -0.3 to -0.37 between 1995 and 2005.""°

163Chien—Chaing Lee and Jun-De Lee, “A Panel Data Analysis of the Demand for Total Energy and

Electricity in OECD Countries,” The Energy Journal, Vol. 31, No 1 (2010), pp. 1-23.

'®Christiane Baumeister, Gert Peersman and Ine Van Robays, “The Economic Consequences of Oil
Shocks: Differences Across Countries and Time,” Ghent University, Belgium, 2010.

'%stephen P.A. Brown and Hillard G. Huntington, “Estimating U.S. Oil Security Premiums,” Resources for
the Future, Washington, D.C., June 2010.

'®®Gonzalo Blumel, Ricardo A. Espinoza, and G. M. de la Luz Domper, “Does Energy Cost Affect Long
Run Economic Growth? Time Series Evidence Using Chilean Data,” Instituto Libertad y Desarrollo
Facultad de Ingenier’ia, Universidad de los Andes, March 22, 2009.

'*’Christian Kerschnera and Klaus Hubacek, “Assessing the Suitability of Input-Output Analysis For
Enhancing Our Understanding of Potential Economic Effects of Peak-Oil,” Sustainability Research
Institute, School of Earth and Environment, University of Leeds, Leeds, UK, 2008.

1%%F T, Sparrow, Measuring the Contribution of Coal to Indiana’s Economy,” CCTR Briefing: Coal, Steel
and the Industrial Economy, Hammond, IN, December 12, 2008.

'%Akira Maeda, On the World Energy Price-GDP Relationship, presented at the 27" USAEE/IAEE North
American Conference, Houston, Texas, September 16-19, 2007.

%PV Krishna Rao, “Surviving in a World with High Energy Prices, Citigroup Energy Inc., September 19,
2007.
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Table A.1.1

Summary of Energy- and Electricity-GDP Elasticity Estimates

Year Analysis Published Author Elasticity Estimate
2012 and 2013 Bildirici and Kayikci Various negative elasticities;
causal relationships between
electricity consumption and
economic growth
2010 Lee and Lee (energy and -0.01 and -0.19
electricity)
2010 Brown and Huntington (oil) -0.01 to -0.08
2010 Baumeister, Peersman, and -0.35
Robays (oil)
2009 Blumel, Espinoza, and Domper -0.085to -0.16
(energy and electricity)
2008 Kerschner and Hubacek (oil) -0.03 to -0.17
2008 Sparrow (electricity) -0.3
2007 Maeda (energy) -0.03 to -0.075
2007 Citigroup (energy) -0.3 to -0.37
2007 Lescaroux (oil) -0.1t0-0.6
2006 Rose and Wei (electricity) -0.1
2006 Oxford Economic Forecasting -0.03 to -0.07
(energy)
2006 Considine (electricity) -0.3
2006 Global Insight (energy) -0.04
2004 IEA (oil) -0.08 to -0.13
2002 Rose and Young (electricity) -0.14
2002 Klein and Kenny (electricity) -0.06 to -0.13
2001 Rose and Ranjan (electricity) -0.14
2001 Rose and Ranjan (energy) -0.05 t0 -0.25
1999 Brown and Yucel (oil) -0.05
1996 Hewson and Stamberg -0.14
(electricity)
1996 Rotemberg and Woodford -0.25
(energy)
1996 Gardner and Joutz (energy) -0.072
1996 Hooker (energy) -0.07 t0 -0.29
1995 Lee and Ratti (oil) -0.14
1995 Hewson and Stamberg -0.5and -0.7
(electricity)
1982 Anderson (electricity) -0.14
1981 Rasche and Tatom (energy) -0.05 to -0.11
Source: Management Information Services, Inc.
. In 2007, in a study of oil-price GDP elasticities, Lescaroux reported
a range of elasticities between -0.1 and -0.6.""
. In 2006, in an analysis of the likely impacts of coal utilization for

electricity generation on the economies of the 48 contiguous states
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in the year 2015, Rose and Wei estimated the electricity elasticity to
be -0.1'"? They also reported that more recent studies for the state
of Georgia and the UK yield similar results.

. In 2006, in a study of energy price impacts in the UK, Oxford
Economic Forecasting found elasticities to range between about
-0.11 and -0.21.""

. In 2006, in a study that analyzed the economic impacts from coal
Btu ene ?y conversion, Considine estimated an electricity elasticity
of -0.3."

. In 2006, in a study of the impact of energy price increases in the
UK, Global Insight estimated the elasticity to be -0.04.""

. In 2004, IEA employed energy-economic model simulation to

calculate how much the increase in oil prices reduces GDPs in
several countries. It found that the elasticity estimates ranged
between -0.08 to -0.13.""°

. In 2002, in a study of the economic impact of coal utilization in the
continental U.S. Rose and Yang estimated the GDP electricity price
elasticity of at -0.14."""

. In 2002, Klein and Kenny analyzed the results of six studies of the
impacts of energy prices on the U.S. economy conducted between
1997 and 2002 and reported electricity elasticity estimates that
ranged between -0.6 and -1.3.""®

. In 2001, Rose and Ramjan analyzed the impact of coal utilization in
Wisconsin. They calculated a price differential between coal and
natural gas in electricity production, and then estimated how much
economic activity is attributable to this cost saving. They used an
economy-wide elasticity of output with respect to energy prices,
which they estimated to be -0.14.""°

. In 2001, Rose and Ranjan surveyed recent studies of the impacts
of energy prices on GDP and reported elasticities in the range of -
0.5 t0 -0.25.'%°

'"?Adam Rose and Dan Wei, The Economic Impacts of Coal Utilization and Displacement in the

Continental United States, 2015. Report prepared for the Center for Energy and Economic Development,
Inc Alexandria, Virginia, the Pennsylvania State University, July 2006.

Oxford Economic Forecasting, DTI Energy Price Scenarios in the Oxford Models, London, May 2006.

"*Tim Considine, Coal: America’s Energy Future, Volume Il, “Appendix: Economic Benefits of Coal
Conversion Investments.” Prepared for the National Coal CounC|I March 2006.
'""Global Insight, The Impact of Energy Price Shocks on the UK Economy: A Report to the Department of
Trade and Industry, London, May 18, 2006.

"®International Energy Agency, “Analysis of the Impact of High QOil Prices on the Global Economy,” Paris,
May 2004.

A Rose and B. Yang, “The Economic Impact of Coal Utilization in the Continental United States,”
Center for Energy and Economic Development; 2002.

"®Daniel Klein and Ralph Kenny, ‘Mortality reductions from use of Low-cost coal-fueled power: An
analytlcal framework,” 21 strategies, Mclean, VA, and Duke University, December 2002.

®Adam Rose and Ram Ranjan, “The Economic Impact of Coal Utilization In Wisconsin,” Department of
!Esgergy, Environmental, and Mineral Economics, Pennsylvania State University, August 2001.

Ibid.
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. In 1999, Brown and Yucel surveyed a number of studies and
reported an average elasticity of about -0.05."®"

. In 1996, Rotemberg and Woodford analyzed the effects of energy
price1i8r;creases on economic activity and reported an elasticity of -
0.25.

. In 1996, Gardner and Joutz analyzed the relationship between

economic growth, energy prices, and technological innovation,
found that the real price of energy is negatively related to output in
the US , and estimated that the elasticity is -0.72."

. In 1996, in a study of the impact of electricity prices on
manufacturing, Hewson and Stamberg estimated an electricity

elasticity of -0.14.'%

. In 1996, in studying postwar energy-GDP relationships, Hooker
estimated that the elasticity ranges between -0.07 and -0.29."%

. In 1995, in a study of macroeconomic oil shocks, Lee and Ratti
estimated the elasticity to be -0.1.4."%

. In 1995, in a study of the impact of NOx control programs in 37

states, Hewson and Stamberg estimated electricity elasticities
ranging between -0.5 and -0.7."®

. In 1982, in a study of industrial location and electricity prices,
Anderson estimated the elasticity to be -0.14."%®
. In 1981, Rasche and Tatom found that an energy price shock

modifies the optimal usage of the existing stock of capital,
modifying the optimal capital-labor ratio and generating an upward
shift on the aggregate supply curve and a decline in potential
output. They estimated that the elasticity of output with respect to
the real price of energy ranges between -0.05 and -0.11."%

¥ A. Brown and M.K. Yucel, “Oil Prices and U.S. Aggregate Economic Activity: A Question of

Neutrallty, Economic and Financial Review, second quarter, Federal Reserve Bank of Dallas, 1999.

Rotemberg Julio J., and Michael Woodford. 1996. “Imperfect Competition and the Effects of Energy
Prlce Increases on the Economy.” Journal of Money, Credit, and Banking, 28(4): 550-77.

®Fred Joutz and Thomas Gardner, "Economic Growth, Energy Prices, and Technological Innovation,"
Southern Economic Journal, vol. 62, 3, January, 1996, pp. 653-666.

#T. Hewson and J. Stamberg, At What Cost? Manufacturing Employment Impacts from Higher Electricity
Prlces Energy Ventures Analysis, Arlington, VA, 1996.

8 See Mark A. Hooker, “What Happened to the Oil Price-Macroeconomy Relationship?,” Journal of
Monetary Economics, 38, 1996, pp. 195-213, and James D. Hamilton, “Oil and the Macroeconomy,”
Prepared for the Palgrave Dictionary of Economics, August 24, 2005.

e, Kiseok, and Shawn Ni Ronald A. Ratti (1995), “Oil Shocks and the Macroeconomy: The Role of
Price Variability,” Energy Journal, 16, pp. 39-56.

'""IT_ Hewson and J. Stamberg, At What Cost? An Evaluation of the Proposed 37-State Seasonal NO,
Control Program — Compliance Costs and Issues, Energy Ventures AnaIyS|s Arlington, VA, 1995.

K P. Anderson, "Industrial Location and Electric Utility Price Competition," National Economic Research
Associates, Inc., New York, NY, 1982.

'®R.H. Rasche and J. A. Tatom, “Energy Price Shocks, Aggregate Supply, and Monetary Policy: The
Theory and International Evidence,” in K. Brunner and A. H. Meltzer, eds., Supply Shocks, Incentives,
and National Wealth, Carnegie-Rochester Conference Series on Public Policy, vol. 14, Amsterdam:
North-Holland, 1981.
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In addition, numerous studies have examined the relationship between energy
prices and GDP and found strong causality; for example:

. In 2008, Chontanawat found that the causality relationship is
stronger in developed countries rather than developing countries.'®
. In 2008, Bekhet and Yusop examined the long run relationship

between oil prices, energy consumption, and macroeconomic
performance in Malaysia over the period 1980-2005. Their findings
indicated that there is a stable long-run relationship between oil
prices, employment, economic growth, and the growth rate of
energy consumption and also substantial short run interactions
among them. The linkages and causal effects among prices,
energy consumption and macroeconomic performance have
important policy implications, and they found that the growth of
energy consumption has significant impacts on employment
growth.™’

. In 2006, Soytas and Sari analyzed the causal relationship between
energy consumption and GDP in G-7 countries and found that
causality runs from energy consumption to GDP in these countries.
They argued that energy conservation in some countries could
negatively impact economic growth.'%

. In 2006, Chontanawat, Hunt, and Pierse tested for causality
between energy and GDP using a consistent data set and
methodology for 30 OECD and 78 non-OECD countries.’® They
found that causality from aggregate energy consumption to GDP
and GDP to energy consumption is found to be more prevalent in
the developed OECD countries compared to the developing non-
OECD countries. This implies that a policy to reduce energy
consumption aimed at reducing GHG emissions is likely to have
greater impact on the GDP of the developed rather than the
developing world.

. In 1995, Finn found that in the U.S. the Solow residual tends to fall
when energg price rises, implying a direct link between energy and
production. '™

%9 Chontanawat, “Modeling Causality Between Electricity Consumption and Economic Growth in Asian

Developing Countries”, Conference Paper, presented at the 2" |AEE Asian Conference, Perth, Australia,
5-7 November 2008.

YA Hussain Bekhet, Nora Yusma, and Mohamed Yusop, “Assessing the Relationship Between Oil
Prices, Energy Consumption and Macroeconomic Performance in Malaysia: Co-integration and Vector
Error Correction Model (VECM) Approach,” Finance and Economics Department, College of Business
Management and Accounting, University Tenaga Nasional, Pahang, Malaysia, 2008.

192y, Soytas and R. Sari, “Energy Consumption and GDP: Causality Relationship in G-7 Countries and
Emerging Markets”, Energy Economics, Vol. 25, 2006, pp. 33-37.

1% Jaruwan Chontanawat, Lester C Hunt, and Richard Pierse, “Causality Between Energy Consumption
and GDP: Evidence from 30 OECD and 78 Non-OECD Countries,” Surrey Energy Economics Centre,
Department of Economics, University of Surrey, UK, June 2006.

194Mary G. Finn, "Variance properties of Solow's productivity residual and their cyclical implications,"
Journal of Economic Dynamics and Control, vol. 19, 1995, pp. 1249-1281, and Mary G. Finn, “Perfect
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. In 1987, Erol and You found a causal relationship running from
energy consumption to output in a large set of industrialized
countries.'®

Other studies that came to similar conclusions include Al-Faris,'®® Al-Iriani,®’
Apergis, and Payne,'®® Burniaux and Jean Chateau,'®® Chien-Chiang and Jun-De
Lee,? Coffman,?®' Cournéde,?®® Davis and Haltiwanger,?®® Gausden,?* Gronwald,**®
Harris,?® Lee,?®” Manjulika and Koshal,?®® Narayan and Smyth,?*® Oligney,?'® Soytas
and Sari,?"" Stern,?'? Stern and Cleveland,?"® and Wolde-Rufael.?™

Competition and the Effects of Energy Price Increases on Economic Activity,” Journal of Money, Credit,
and Banking, 32, 2000, pp. 400-416.

"*ymit Erol and Eden H. S. Yu, “On the Causal Relationship between Energy and Income for
Industrialized Countries”, Journal of Energy and Development, Vol. 13, 1987, pp. 113-122; and Umit Erol
and Eden H. S. Yu, H., 1987. "Time Series Analysis of the Causal Relationships Between U.S. Energy
and Employment," Resources and Energy, vol. 9, 1987, pp. 75-89.

%A R. Al-Faris, “The Demand for Electricity in the GCC Countries,” Energy Policy, Vol. 30, 2002, pp.
117-124.

¥"Mahmoud A. Al-Iriani, "Energy-GDP relationship revisited: An example from GCC countries using panel
causality," Energy Policy, vol. 34, November 2006, pp. 3342-3350.

'%®Nicholas Apergis and James E. Payne, Energy Consumption and Economic Growth: Evidence from the
Commonwealth of Independent States, Energy Economics,

Vol. 31, September 2009, pp. 641-647.

1% Jean-Marc Burniaux and Jean Chateau, “An Overview of the OECD ENV-Linkages Model,”
Background report to the joint report by IEA, OPEC, OECD, and World Bank Analysis of the Scope of
Energy Subsidies and Suggestions for the G-20 Initiative, OECD, May 2010.

200Chien—Chiang Lee and Jun-De Lee, “A Panel Data Analysis of the Demand for Total Energy and
Electricity in OECD Countries,” The Energy Journal, 2010; Vol. 31, No. 1.

*"Makena Coffman, "Oil Price Shocks in an Island Economy: An Analysis of the Oil Price-Macroeconomy
Relationship." Annals of Regional Science, 44(3): 599-620.
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Dahl has conducted extensive studies of NEMS elasticities and provided
summaries of the elasticities within NEMS.?'* She noted that, since elasticities are a
convenient way to summarize the responsiveness of demand to such things as own
prices, cross prices, income, or other relevant variables, a substantial amount of
resources have been devoted to estimating demand elasticities, at various levels of
aggregation using a variety of models. Nevertheless, she found that considerable
variation in the estimates at the aggregate and disaggregate levels remains.

A.l.2. The Impact of Electricity Price Increases on the Economy and Jobs

We summarized above some of the major studies that estimated the relationship
between the economy and jobs, on the one hand, and the price of energy and electricity
on the other, citing over 60 references to studies published over the past three decades.
These references pertain to studies published in peer-reviewed international
professional and scientific journals, reports prepared by researchers at major
universities and research institutes (such as the UK University of Leeds, the Colorado
School of Mines, Citigroup Energy, Inc., Duke University, Pennsylvania State University,
the National Science Foundation, the OECD, the Federal Reserve Bank, Statistics
Norway, etc.), and papers presented at major international scientific conferences.

The sources cited include analyses of the economic and jobs effects of oil price
increases, energy price increases, and electricity price increases in both developed and
developing countries throughout the world. This breadth of coverage strengthens the
analysis and findings.

The research discussed here finds that virtually all economists who have
analyzed the issue agree that there is a negative relationship between energy price
changes and economic activity, but, as discussed in Appendix Il, there are significant
differences of opinion on the economic mechanisms through which price impacts are
felt. Estimates of the impacts of oil shocks and other energy price perturbations have
produced different results, with smaller time-series econometric models producing
energy price change-output elasticities of -2.5 percent to -11 percent, while large
disaggregated macro models estimate much smaller impacts — in the range of -0.2
percent to -1.0 percent.

Nevertheless, the salient point is that the relationship between energy prices and
the economy is negative: Increases in energy and electricity prices harm the economy

#®David I. Stern and Cutler J. Cleveland, “Energy and Economic Growth,” Rensselaer Working Papers in

Economics, Number 0410, March 2004.

2%y W. Rufael, Y. W. (2006), “Electricity Consumption and Economic Growth: A Time Series Experience
of 17 African Countries”, Energy Policy, Vol. 34, 2006, pp. 1106-1114; also see Paresh Kumar Narayan
and Arti Prasad, Arti, 2008, "Electricity Consumption-Real GDP Causality Nexus: Evidence From A
Bootstrapped Causality Test For 30 OECD Countries," Energy Policy, vol. 36, 2008, pp. 910-918.
#5Carol Dahl, “A survey of energy demand elasticities in support of the development of the NEMS,”
Colorado School of Mines, October 1993; Carol Dahl and Carlos Roman, Energy Elasticity Survey,
presented at the 24th Annual North American Colorado School of Mines Conference, Washington, D.C.,
July 8-10, 2004.
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and decreases in energy and electricity prices benefit the economy. This relationship is
important because the mix of electric generating capacity — existing and new — among
the various fossil, nuclear, and renewable sources will significantly affect electricity
prices. Estimates of the levelized cost of electricity (LCOE) of existing and, especially,
new electricity generating technologies vary by orders of magnitude — see Figure A.l.1.
New builds of nuclear and renewables are the most expensive and, among renewables,
geothermal and biomass are the least expensive, followed by onshore wind, offshore
wind, solar thermal, and PV.2'

Thus, a large body of rigorous research conducted over the past three decades
indicates that energy and electricity prices have significant economic and job impacts.
All of these studies indicated that there is a negative correlation between energy and
electricity prices and economic variables. That is, electricity price increases will harm
the economy and jobs, whereas electricity price decreases will stimulate economic and
job growth. Basically, energy price increases act like a tax increase on the economy,
increasing the outflows of funds and reducing the incomes of energy consumers and
ratepayers. In addition, the supply-side impacts from rate increases will depress
business development and economic output. On the other hand, the consumer cost-
savings realized from lower rates increase the disposable incomes of ratepayers and,
this income, when used to buy other goods and services, creates additional economic
benefits.

Figure A.l.1
Levelized Costs of Electricity by Generation Sources

*®*No new builds of large hydro are assumed here.
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Energy costs have Keynesian economic effects similar to those of taxes:?"’

. Increased energy and utility costs act as a “hidden tax” that have
deflationary, economically constrictive impacts; e.g., they decrease
sales, GDP, jobs, etc.

. Conversely, decreased energy and utility costs have the effect of a
“tax cut” & have economically stimulating effects by putting more
money in the hands of consumers and businesses, thus increasing
sales, creating jobs, etc.

. Like tax increases and decreases, changes in energy costs have
both direct and indirect effects on the economy.

Programs and policies that increase electricity prices — in a city, state, region, or
nation — over what they would be otherwise will have adverse effects on the economy
and jobs. First, businesses currently located in the jurisdiction with the electricity price
increase will face increased competitive disadvantages. Second, some businesses
currently in the jurisdiction will leave. Third, new businesses will be discouraged from
locating in the jurisdiction. Fourth, electric customers will have less money to spend on
other things.

2see Roger H. Bezdek, “Energy Costs: The Unseen Tax? A Case Study of Arizona,” presented at the
National Taxpayers Conference, Chandler, Arizona, October 2013.
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Review of the literature revealed a number of studies that estimated the energy
price/GDP elasticities — Table A.l.1. On the basis of this review and an analysis of
studies conducted to estimate the impact on GDP of changes in energy prices, we
determined that a reasonable electricity elasticity estimate is -0.1, which implies that a
10 percent increase in electricity prices will result in a one percent decrease in GDP.
The reported elasticity estimates ranged between -0.85 and -0.01, and most were in the
range of about -0.1. This elasticity estimate has been used in rigorous, scholarly
studies of these issues, and it is the estimate we use in our research. As noted in the
preceding section, a reasonable average estimate of this elasticity is about -0.13. In our
work, we use a conservative value of -0.1 and, thus, if anything, we understate the
impact of electricity price changes on the economy and jobs.

An elasticity of -0.1 implies that a 10 percent increase in the electricity price will
result in a one percent decrease in GDP or — in the case of a state — Gross State
Product (GSP). Thus, for example, in a state such as Colorado where GSP is currently
about $275 billion,?'® a 10 percent increase in the electricity price will (other things being
equal) likely result in about a $2.75 billion decrease in Colorado GSP.

We do not imply here that this an exact estimate or that it implies a misleading
level of precision. However, the overwhelming weight of scientific evidence shows that
the relationship between electricity prices and the economy is negative; e.g., electricity
price increases will harm the economy. And, as indicated, the metric of that relationship
is not precise. While the elasticity used in our research, -0.1, is supported in the
published literature and has been used by other researchers in related studies, the
elasticity could be somewhat higher or lower — both in general and in specific
jurisdictions. Thus, for example, in Colorado, the elasticity could range from -0.08 to -
1.13. This would correspond to the estimates in the literature and would also support
the -0.1 estimate used in the MISI research. Nevertheless, either of these alternative
elasticity estimates would give only slightly different results. For example, if the
elasticity is -0.08, then a 10 percent increase in electricity prices in Colorado would
result in a decline of state GSP of about $2.2 billion. If the elasticity is -0.13, then a 10
percent increase in electricity prices in Colorado would result in a decline of state GSP
of about $3.5 billion.?"

Thus, while the direction of the relationship between electricity prices and GSP is
clear, the precise quantification of this relationship is less than exact. That is why in

218y s. Department of Commerce, Bureau of Economic Analysis, “GDP by State,” 2013.

“Psee “Answering Testimony and Exhibits of Roger H. Bezdek on Behalf of the Colorado Mining
Association in the Matter of Commission Consideration of Public Service Company of Colorado Plan in
Compliance With House Bill 10-1365, ‘Clean Air-Clean Jobs Act,” before the Public Utilities Commission
of the State of Colorado, Docket No. 10m-245e, September 17, 2010; Roger H. Bezdek, “Economic and
Energy Impacts of Fuel Switching in Colorado,” Presented at the 2010 North American Regional Science
Association Meeting, Denver, Colorado, November 2010.
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discussing our research results we are careful to give ranges of estimates, to qualify the
findings, and to avoid imputing a misleading level of precision to the estimates.??°

Finally, there is a quantifiable relationship between economic activity and jobs —
between the level of GDP/GSP and jobs, which is based on the long-standing
relationship between GDP and jobs in the U.S. Basically, GDP and jobs are closely,
positively correlated. This is relatively noncontroversial. For example, in 2014, each
billion dollars of GDP generated about 7,000 jobs. We assume that the relationship is
linear, but that it changes over time as productivity increases: An increasing number of
jobs created per billion dollars of GDP or GSP implies negative productivity growth,
while a decreasing number of jobs created per billion dollar of GDP of GSP implies
productivity growth.??' Because productivity is forecast to continually increase slowly,
the number of jobs created per billion dollars of GDP gradually decreases. The data
and assumptions used are derived from U.S. federal government data and forecasts
obtained from EIA, BEA, and BLS.?*?  Similar relationships hold for each state,
although the GDP/jobs ratios differ somewhat for each state.

The job concept used here is a full time equivalent (FTE) job in the U.S.?* An
FTE job is the standard job concept used in these types of analyses and allows
meaningful comparisons over time and across jurisdictions.

This methodology and data base were originally developed by MISI for DOE’s
National Energy Technology Laboratory (NETL) using EIA’s National Energy Modeling
System (NEMS) to characterize technology system deployments in the U.S. and
forecast how the resulting composition of the NEMS deployment portfolio impacts
various economic and energy variables.??* The MISI research extended the modeling
conducted within NEMS to represent the potential national-level employment, earnings,
and tax revenue impacts in the U.S. In addition to developing the forecasting model,
MISI conducted extended analyses of multiple NETL/NEMS technology deployment and
energy-policy scenarios and compared various alternate scenarios to a baseline
scenario that included detailed data through 2030. This analysis demonstrated how the
output of NEMS can be used to estimate the detailed industry-level impacts on a

*’This approach has withstood the intense scrutiny of contentious PUC Hearings in Colorado; see Ibid.

**'See Management Information Services, Inc., Optimizing the Relationship Between Energy
Productivity/Costs and Jobs Creation, report prepared for the U.S. Department of Energy, National
Energy Technology Laboratory, DOE/NETL-402/110209, November 2009; Management Information
Services, Inc., GDP Impacts of Energy Costs, report prepared for the U.S. Department of Energy,
National Energy Technology Laboratory, DOE/NETL- DOE/NETL- 402/083109, October, 2009.

221l econometric forecasting models use similar assumptions, although they are often obscured in
impenetrable equations and rhetoric.

*2An FTE job is defined as 2,080 hours worked in a year's time, and adjusts for part time and seasonal
employment and for labor turnover. Thus, for example, two workers each working six months of the year
would be counted as one FTE job.

'3ee Management Information Services, Inc., Development of Economic and Job Impacts Analysis Tool
and Technology Deployment Scenario Analysis, report prepared for the U.S. Department of Energy,
National Energy Technology Laboratory, DOE/NETL-402/092509, September 2009. This report
thoroughly documents the methodology to defend its use in various analyses.
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number of select national economic variables, including gross output, employment,
personal income, and government tax revenues.??

*®|bid. For applications in the peer-reviewed literature see, for example, Roger Bezdek and Robert

Wendling, “Economic, Environmental, and Job Impacts of Increased Efficiency in Existing Coal-Fired
Power Plants,” Journal of Fusion Energy, Volume 32, Number 2 (April 2013), pp. 215-220, and Roger
Bezdek and Robert Wendling, “The Return on Investment of the Clean Coal Technology Program in the
USA,” Energy Policy, March 2013, Vol. 54, pp. 104-112.
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APPENDIX Il: THEORETICAL ANALYSIS OF THE
RELATIONSHIP BETWEEN ENERGY COSTS AND THE ECONOMY

Beginning with the oil supply shocks of the 1970’s, analyses that have addressed
the impact of energy price shocks on economic activity have produced, and continue to
produce, a steady stream of reports and studies on the topic.?® Here we first analyze
the issues surrounding attempts to gauge the short-run impacts of energy price changes
and then examine some of the issues involved in studies of the long-run impacts.

Short-Run Effects

Following the disruptive oil shocks of the 1970’s, what began as a seemingly
straight forward attempt to establish the quantitative relationship between oil price
changes and the economy has evolved over the last three decades into an ongoing
scholarly debate. While most economists who have examined this issue agree that
there is an inverse relationship between energy prices and economic activity, there is
little agreement as to the size of the relationship, the channels through which energy
price changes alter economic activity, or how stable the relationship might be.

James Hamilton is generally credited with writing the first influential paper to
demonstrate that there was causality that ran from oil price increases and U.S.
recessions.?”’ Hamilton argued that oil price increases had been responsible for all but
one of the U.S. recessions since the end of WWII. Other scholars produced studies
that supported Hamilton’s findings, either with respect to the U.S. economy or to the
economies of other countries.

However, researchers began to find anomalies in the published research that
raised questions about how solid the economic relationship between oil prices and
economic activity actually was. Some of the more contentious issues concerned the
mechanisms through which oil price changes impacted economic activity, the reason or
reasons why oil price impacts apparently were asymmetric — causing economic
recessions when prices increased, but producing no economic boom when prices
declined, as they did during much of the 1980’s, and whether or not it was oil price
shocks or something else (monetary policy) that caused the reaction.

One of the earliest questions raised asked how increases in the price of oil, even
as large as those experienced during the 1970’s, could cause such disproportionally

**gee, for example, Donald E. Jones, Paul N. Leiby and Inja K. Paik, “Oil Price Shocks and the

Macroeconomy: What Has Been Learned since 1996”, The Energy Journal, Vol. 25, No. 2, 2004. (This
paper is an update of an earlier review that Jones and Leiber authored in 1996.); Lutz Kilian, “The
Economic Effects of Energy Price Shocks”, Journal of Economic Literature, Vol. 46, No. 4, 2008, pp. 871-
909; Stephen P.A. Brown, et al, “Business Cycles: The Role of Energy Prices”, FRB of Dallas Working
Paper, Number 0304; Paul Segal, “Why Do Oil Price Shocks No Longer Shock?” WPM 35, Oxford
Institute for Energy Studies, New College, Department of Economics, University of Oxford. October
2007.

! James D. Hamilton, “Oil and the Macroeconomy since World War Il,” Journal of Political Economy, vol.

91, 1983, pp. 228-248.
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large decreases in economic output, since the value of oil consumed in the economy
was such a small share of total output — around three to five percent. The standard
model for assessing the impact of an oil change was a neoclassical production function
that related real economic output, Y, to inputs of capital, K, labor, L, and energy, E.

Y = F(K,L,E)

In a competitive market, firms would buy a resource input, say energy, up to the
point where the price of the input was equal to the marginal value product of the input,

Pe = pFe(L,K,E)

where Pg is the partial derivative of F with respect to E. Multiplying both sides of this
equation by E (Energy) and dividing by pY (the value of total output) results in the
equation

Pe E/pY = pFe(L,K,E)E/Y

The left side of the equation shows the value of energy as a share of total output
and the right side is the elasticity of output with respect to energy use. Since the share
of energy in total output was relatively small, how could the analysis explain the
relatively large changes in output? As a result of the conundrum, research turned to
looking for alternative routes by which oil price changes could impact output.

The description above of the anticipated impact of an oil price shock operating
through production, as an increase in the price of an input, is an example of a supply
shock to a market. The increase in the input price results in a supply-side impact to the
market. In a competitive equilibrium, one can then analyze what the expected change
in output, prices and other variables, such as the interest rate might be. In a classical
macro model, a decrease in aggregate supply caused by an increase in oil prices would
be expected to raise prices, lower output (GDP) and raise interest rates. Interest rates
would increase as consumers, faced with higher prices, save less or borrow more,
increasing real interest rates.

These changes — lower output, higher prices, and higher interest rates — describe
the changes in the economy that followed the oil price shocks of the 1970’s. Thus, the
prediction of the theory seemed to be corroborated by the historical record. To match
results of the theory with the historical record and to compare these findings with
alternative ideas about how oil shocks impact the economy, Brown, et al.??® created a
table which is reproduced below as Table A.lI-1.

*steven Brown, Mine K. Yucel and John Thompson, “Business Cycles: The Role of Energy Prices”, in

Encyclopedia of Energy, C.J. Cleveland, ed., New York, Academic Press, 2004. A review article is
available as a FRB of Dallas Working Paper, Number 0304, 2006. The chart is found on page 3 of the
working paper.
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Table A.llI-1
Expected Responses to Rising Oil Price

Real GDP Price Level Interest Rate
Historical Record Down Up Up
Classic Supply Shock Down Up Up
Aggregate Demand Shock Down Down Down
Monetarv Shock Down Down Up
Real Balance Effect Down Down Up

Source: Steven Brown, Mine K. Yucel, and John Thompson, 2004.

One obvious channel through which energy price impacts might operate is
through a decrease in demand, since much oil is imported and the income from the
higher prices results in a transfer from domestic consumers to foreign producers who
may or may not spend the earnings in the U.S. The loss of real income is comparable
to a tax increase and it reduces aggregate demand through four possible channels: °

. Higher energy prices reduce discretionary income leading to less
spending

. The price shock may create uncertainty and cause consumers to
postpone discretionary spending

. Consumers may increase precautionary saving

. Consumers may decrease the consumption of goods that are

complementary with the use of energy intensive products.

The result is less aggregate demand, leading to falling prices and output. Also,
foreign oil producers tend to save more than U.S. consumers, which results in
downward pressure on interest rates. Thus, the anticipated impacts of a reduction of
aggregate demand produces results that may not agree with the historical record,
except for the reduction in output.

The third item in the table, “Monetary Shocks,” has a long and contentious history
in the literature on energy price shocks. Some of the early dissenters from the oil-shock
theory of post-WWII recessions have argued that it has been monetary policy rather
than changes in the price of oil that has caused the downturns in output that seem
follow most episodes of oil price hikes. A seminal paper that argues this point is the
1997 paper by Bernanke, et al. which concluded that the recessions that followed the
1973, 1979-80, and 1990 oil price increases could be almost entirely attributable to
monetary policy and not oil shocks.?®  Their argument is that it was restrictive

**These reactions to higher oil prices are spelled out in Lutz Kilian, “The Economic Effects of Energy

Price Shocks,” Journal of Economic Literature, Vol. 46, 2008, pp. 871-909 — see page 881.
*%Ben S. Bernanke, Mark Gertler, and Mark Watson, “Systematic Monetary Policy and the Effects of Oil
Price Shocks,” Brookings Papers on Economic Activity, Issue 1, pp. 91-142, 1997.
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monetary policy that caused interest rates to increase and aggregate demand to fall
leading to the recessions, and that the oil price increases had little influence on the
downturn.  While two of the three highlighted variables in this theoretical construct of
events do move in the same direction as the historical record, a monetary tightening
would tend to reduce prices, not increase them.

The final item in the chart, the “Real Balance Effect” is an argument that was
offered as a possible explanation as to why seemingly small oil price changes had such
large impacts on the economy. It was argued that increasing energy prices led to
increased demand for money to restore a desired level of portfolio liquidity. Unless
monetary authorities recognized this increased demand for funds and increased the
money supply, the increased demand for money would drive up interest rates, reduce
aggregate demand, and lead to a decrease in output. Table A.ll.1 shows that a “Real
Balance Effect” would have the same impact as a tightening of monetary policy. As in
the case of a tightening of monetary policy, the resulting impacts parallel the historical
record in only two of the three variables — interest rates and output.

The above approaches to accounting for energy price shocks make the standard
assumptions regarding market competitiveness.  However, there have been other
approaches to explaining the outsized impact of energy price shocks that rely on market
imperfections. Most of these approaches involve imperfections on the supply side of
the economy and, therefore, would create impacts that mirror the historical record.

Rotemberg and Woodford assume collusive pricing powers that allow mark-ups
to the original energy-price spike throughout the manufacturing chain.?®'  Their
theoretical model can duplicate the impact on output found in the data, but their
assumption of such widespread collusive power is problematic. Another widely cited
paper by Finn accepts perfect competition, but adds to the increasing cost of energy
inputs large increases in the cost of cagital depreciation as high energy costs render
energy-using capital non-productive. 232 Reductions in capital utilization reduce
efficiency and decrease output. Models of this type are called “putty-clay” meaning that
once decisions are made to install a certain type of capital technology — the “putty”
stage, the decisions are not then alterable — the “clay” stage — despite changes in the
operating environment (e.g., changing energy prices).

Other research has considered friction in labor markets to account for the size of
downturns following energy price spikes. For example, energy price increases have
exceptionally large adverse impacts on the transportation industry.?®® Idled workers
(and capital) in the industry cannot be shifted easily to other employment owing to
structural issues and, perhaps, sticky wages. This increase in unemployed resources
owing to allocative inefficiencies magnifies the direct, aggregate effects of the energy

#1see J.J. Rotemberg and M. Woodford, “Imperfect Competition and the Effects of Energy Price
Increases on Economic Activity,” Journal of Money, Credit and Banking, Vol. 28, 1996, pp. 549-577.
#23ee Mary G. Finn, “Perfect Competition and the Effects of Energy Price Increases on Economic
Activity,” Journal of Money, Credit and Banking, Vol. 32, 2000, pp. 400-416.

233ee, for example, Timothy F. Bresnahan and Valerie A. Ramey, “Segment Shifts and Capacity
Utilization in the U.S Automobile Industry,” American Economic Review, 83 (2), 1993, pp. 213-18.
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price change. Hamilton estimated that the downturn in the auto industry during the
1980 and 1990-91 recessions was enough to push the economy into recession from
what might well have been periods of “sluggish” growth.?**

Asymmetric Impact

Various other controversies have also characterized the research on the energy
shock-output relationship. One such issue is the apparent asymmetry of energy shocks
— they apparently have a greater negative impact when prices increase than positive
impacts when prices decline. This issue came to the forefront during the 1980’s when a
decline in energy prices failed to result in an acceleration in growth similar to the decline
in growth after the 1970’s energy price increases.

Mork found that when he introduced separate oil price variables for price
increases and price declines, the price increases had more of an effect than the price
decreases. ?° Other researchers found similar results, although the classic aggregate
supply-aggregate demand model predicts that there should be no difference in
response whether the oil price shock is positive or negative. Several explanations have
been suggested for the anomaly, including an asymmetry of the price pass-through of
oil price changes to retail product (e.g., gasoline) price changes — price increases are
passed through more rapidly than are decreases.”®® Another possibility suggested was
that monetary policy responses to oil price increases were different than the responses
to an oil price decreases, and that it was this policy asymmetry that caused the
apparent difference in positive versus negative energy price changes.?’

Another possible explanation hypothesized that the same allocative frictions that
were identified as the cause of the size of oil price shock impacts could be responsible
for the asymmetrical effects. The reasoning is that although the aggregate impact of a
price decrease would shift the supply curve to the right resulting in increased output, the
same allocative adjustment problems that accompany price increases would be present
during price decreases, operating to slow growth and partially offset any positive
aggregate effect. Finally, Lutz Kilian, who generally disputes the argument that energy
price shocks are responsible for shifts in economic activity, offers the explanation that
the apparent asymmetry was caused by policy changes (e.g., the 1986 Tax Reform Act)
and not differences in the way that oil prices changes impact the economy.238

% James D. Hamilton, “Causes and Consequences of the Oil Shock of 2007-08", presented at the

Brookings Panel on Economic Activity, April 2009; James D. Hamilton, Department of Economics, UC
San Diego, Working Paper, 2009, p. 29.
253ee Knut A. Mork, "Business Cycles and the Oil Market," Energy Journal, Vol. 15, No. 4, Special Issue
$;6994): pp. 15-38.

Nathan S. Balke, et al., “Oil Price Shocks and the U.S. Economy: Where Does the Asymmetry
Originate?” Federal Reserve Bank of Dallas, Working Paper No. 9911, 1999.
#See John Tatum, “Are the Macroeconomic Effects of Oil-Price Changes Symmetric?” Carnegie-
Rochester Conference Series on Public Policy, Volume 28, Spring 1988, pp. 325-368.
28366 Kilian, op.cit., p. 891.
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A Weakening Relationship

Aside from the possible explanation discussed above, some analysts contend
that the reason for the weak response of output to energy prices decreases during the
1980’s was caused by a general weakening of the relationship, that the structure of the
economy had changed. Brown, et al. offers several possible reasons for the diminishing
impact of oil price changes. They discuss the role of a fall in the energy-to-GDP ratio,
the growing experience with oil price changes (In the 1970’s the changes were a
“shock,” but by the 1980’s and 1990’s oil price changes were not so novel.), the fact that
strong productivity gains in the late 1990’s tended to hide the oil price-output
relationship and, finally, that the increases in energy prices in the 1990’s came from an
increase in aggregate demand and not from a decrease in aggregate supply.?3924°

The last explanation became popular during the run-up of energy prices in the
late 2000’s, prior to the onset of the financial crisis in 2008. There were numerous
articles and commentaries pointing to the fact that despite increasing oil prices, the
economy continued to grow. Perhaps most notable among these papers is one by
William Norhaus, in which he offered several of the factors discussed above as to why
higher oil prices failed to derail the economic expansion.?*’ Following the financial
crises of the summer and fall of 2008 and the subsequent economic implosion, most
economic commentary focused on the role of the financial sector as the primary cause
of the sharp downturn. There were those, however, who argued that the run-up in olil
prices was a significant factor behind the recession, pointing out that the economy
began to slow and that the NBER marked the start of the recession in December 2007 —
months before the financial crises caused the bottom to fall out.?*?

What is the Size of the Relationship?

Not surprisingly, given the dozens of studies that have examined the relationship
between oil price shocks and the economy, there are numerous estimates of the size of
the response in GDP to a one percent change in the price of oil or energy. One
generalization that can be made from the results of these studies is that those estimates
that are the result of more simple time-series estimates of the impact of oil and energy
prices on the macroeconomy tend to be larger than estimates made using large

*95ee Brown, et al., op.cit., p. 14.

*In addition to possible structural changes as explanations for the reduction of the force of oil price
shocks, several analysts considered other, more technical, reasons including the structure of equations
used to estimate impacts and the precise definition of what an “oil price shock” really was. See Jones, et
al., op. cit. p. 10, for a discussion if these issues.

*'William D. Nordhaus, “Who's Afraid of a Big Bad Oil Shock?” Brookings Papers on Economic Activity,
Issue 2 (Fall 2007), p. 219-240.

#25ee James D. Hamilton, “Causes and Consequences of the Oil Shock of 2007-08,” presented at the
Brookings Panel on Economic Activity, Department of Economics, UC San Diego, April 2009. Also, see
Joe Cortright, “Driven to the Brink: How the Gas Price Spike Popped the Housing Bubble and Devalued
the Suburbs”, White Paper, CEOs for Cities, May 2008.
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disaggregated macroeconomic models of the economy. In the former case, estimates
tend to range from around 2.5 percent to up to 11 percent in an estimate by Hamilton.?*?

In contrast, disaggregated models, such as the models of the IMF, OECD and
Federal Reserve, tend to derive estimates that are much smaller, in the range of 0.2
percent to 1.0 percent. Jones, et al. explains the difference by pointing out that much of
the overall impact on GDP that results from an energy price shock comes as a result of
the friction in inter-sectoral resource allocation, and the large, disaggregated models are
not able to gauge these effects.?** Nevertheless, the salient point is that all estimates
indicate a negative relationship between energy prices and the economy.

Long-Run Impacts

In the above discussion of the impact of changes in energy prices in the short
run, energy, E, was introduced as an explicit factor — along with labor and capital — in
the production function that described the structure of the aggregate supply curve. In
the mainstream theories of long-term economic growth, energy plays no such role.
Rather, growth is theorized as being a function of labor (population), capital, and
technological change.?*®

A seminal article by Robert Solow in 1956 marked the beginning of mainstream
neoclassical growth theory.?*®  Although his work on the issue of economic growth
earned Solow the Nobel Prize, the construct that he used to describe growth Q = f(L,K)
had a major flaw in that the two explicit exogenous variables, labor and capital,
explained little of the actual growth in the U.S. economy. A large “Solow residual,”
introduced as an exogenous unexplained variable accounted for most of the growth in
per capita income. Since this residual, that Solow identified as “technological progress”
was unexplained, or exogenous, this class of models came to be known as exogenous
growth models.

During the 1980s, Pail Romer, Robert Lucas, and others initiated a new phase of
growth theory that has come to be known as “modern” or “endogenous” growth theory.
Their models were structured to include variables such as R&D and human capital to
explain the sources of Solow’s “technological progress.”**’ While these new

#33ee James D. Hamilton, “What is an Oil Shock?” Journal of Econometrics, v.113, April 2003, pp. 363 —

398. Jones, et al, op.cit, p. 12, has a discussion of some of the results of these estimates.

2566 Jones, et al, op.cit, p. 12. Also see Hilliard G. Huntington, “The Economic Consequences of
Higher Oil Prices,” final report for the U.S. Department of Energy, EMF SR 9, October 2005.

**This brief introduction and summary of mainstream economic growth theory draws heavily on the
review of the subject by Robert Ayres. See Robert U. Ayres, “Lecture 5: Economic Growth (and Cheap
Oil)’, presentation made at the Lisbon, Portugal 2005 meeting of the ASPO Fourth International
Workshop on Oil and Gas Depletion.

#°See Robert M. Solow, “A Contribution to the Theory of Economic Growth, Quarterly Journal of
Economics, vol. 70, 1956, pp. 65-94.

*Eairly non-technical reviews of the development of endogenous growth theory can be found in Robert
W. Arnold, “Modeling Long-Run Economic Growth”, Technical Paper Series No. 2003-4, Congressional
Budget Office, Washington D.C. June 2003; Lars Weber, “Understanding Recent Developments in
Growth Theory”, Brandenburg University of Technology Cottbus, 2007; and Joseph Cortright, “New
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approaches have advanced growth theory, they have not served to answer some of the
fundamental questions about growth, such as why different economies grow at different
rates. Robert Ayres notes that while the neoclassical endogenous growth models have
“interesting features,” he also states “...... all of the so-called endogenous growth
models share a fundamental drawback: They are and are likely to remain essentially
theoretical because none of the proposed choices of core variables (knowledge, human
capital, etc.) is readily quantified, and the obvious proxies (like education expenditure,
years of schooling, and R&D spending) do not explain growth.”**

Growth Theory and Energy

In a 2002 paper Ayres and Benjamin Warr asked “Why should capital services be
treated as a “factor of production” while the role of energy services is widely ignored or
minimized?”®*® They then discussed what they see as the two primary reasons behind
the fact that mainstream neoclassical economics ignores energy (and other resource)
inputs when creating models of economic growth. First, neoclassical theory assumes
that the productivity of a factor of production must be proportional to that factor’s share
of national income. Labor and capital receive, by far, the largest shares of national
income, with payments to energy receiving very little. Theory thus concludes that
energy must be a negligible factor of production and can be ignored.

A second reason that neoclassical economists ignore energy is because of the
problem of causation. Correlation between energy use and growth may be the result of
growth leading to more energy use and not because energy use results in growth.?*°
The standard mainstream model, such as the EIA NEMS model, makes just this
assumption in its forecasts. That is, NEMS assumes that growth in the macroeconomy
is determined by exogenous factors such as population growth, technolo%y growth, and
monetary, and fiscal policies. Demand for energy products is the result.?

As an alternative approach, Ayres and others recommend that growth models
include an energy variable as an explicit input. They contend that energy is an example
of an “engine of growth” that provides positive feedback cycles in the growth process as
depicted in the so-called Salter cycle — see Figure A.I-1.%? Increases in low-cost
energy translate into lower prices for products and services, and this leads to greater
demand. The lower energy prices result from new discoveries, economies of scale, and

Growth Theory, Technology and Learning: A Practitioners’ Guide,” Reviews of Economic Development
Literature and Practice, No. 4, report done under contract (99-07-13801) for the U.S. Economic
Development Administration by Impresa, Inc. 1424 NE Knott St, Portland, Oregon.

%8 See Ayres, op.cit, p. 8.

**9See Robert U. Ayres and Benjamin Warr, “The Economic Growth Models and the Role of Physical
Resources,”, INSEAD Working Paper, No. 2002/53/EPS/CMER, 2002, p. 4.

250 Ayres and Warr, op.cit., pp. 4-6.

»’see U.S. Energy Information Administration, “The National Energy Modeling System: An Overview
2003, report No. DOE/EIA-0581 (2003).

252Ayres, op.cit., p. 26.
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technical progress in the efficiency of energy use. In other words, as in the case of
capital, energy is a factor of production and should be treated as such.?*

Models that have included energy variables in the standard neoclassical

production function exglain most of the growth left unexplained in the standard two-
variable Solow model.#**

Figure A.ll-1
Representation of the Slater Cycle
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Source: Robert U. Ayres, “Lecture 5: Economic Growth (And Cheap Oil),” INSEAD, Boulevard de
Constance, F-77305 Fontainebleau Cedex, France

253Ayres, ibid., p. 4.

*pAyres, ibid. p.4. notes the work of Bruce Hannon and John Joyce, “Energy and Technical Progress”,
Energy, vol. 6, pp. 187-195, 1981; Reiner Kummel, “Energy, Environment and Industrial Growth,” in The
Economic Theory of Natural Resources, Physica-Verlag, Wuerzberg, Germany, 1982; Cutler J.

Cleveland, et al., "Energy and the U.S. Economy: A Biophysical Perspective,” Science, v. 255, pp. 890-
97, 1984; and others.
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