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CLIMATE CHANGE LEGISLATION:
CONSIDERATIONS FOR FUTURE JOBS

TUESDAY, NOVEMBER 10, 2009

U.S. SENATE,
COMMITTEE ON FINANCE,
Washington, DC.

The hearing was convened, pursuant to notice, at 10:15 a.m., in
room SD-215, Dirksen Senate Office Building, Hon. Max Baucus
(chairman of the committee) presiding.

Present: Senators Kerry, Stabenow, Cantwell, Carper, Grassley,
Hatch, and Roberts.

Also present: Democratic Staff: Bill Dauster, Deputy Staff Direc-
tor and General Counsel; Thomas Reeder, Senior Benefits Counsel;
Cathy Koch, Chief Tax Counsel; Pat Bousliman, Natural Resource
Advisor; and Ryan Abraham, Professional Staff. Republican Staff:
James Lyons, Tax Counsel.

OPENING STATEMENT OF HON. MAX BAUCUS, A U.S. SENATOR
FROM MONTANA, CHAIRMAN, COMMITTEE ON FINANCE

The CHAIRMAN. The hearing will come to order.

In 1971, the noted economist and Harvard dean Edward Mason
said: “There seems to be no reason to believe . . . that the
employment-creating effects of restoring the environment will be
any less than those involved in polluting the environment.” It
seems that the debate over jobs and the environment has been
around about as long as we have had either jobs or an environ-
ment.

Today, we will consider whether climate legislation will create
jobs in the energy sector. We will examine further this committee’s
role in climate legislation. And we will discuss what we can do to
both create jobs and to ease the transition to an economy that ac-
counts for the cost of carbon dioxide.

I am committed to passing meaningful, balanced climate change
legislation. I am committed to legislation that will protect our land
and those whose livelihood depends on it. I want our children and
grandchildren to be able to enjoy the outdoors the way we can
today. So I am going to work to pass climate change legislation
ichat is both meaningful and can muster enough votes to become
aw.

Today, we will hear predictions—some optimistic, some other-
wise—about the effects that climate legislation will have on Amer-
ican jobs and the American economy. We need to consider these
predictions, but we also need to consider the consequences of fail-
ing to act.
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We can already see some of these consequences in my home
State of Montana. We can see the consequences in forests near my
hometown of Helena, destroyed by pine beetles that thrive in
warmer temperatures. We can see the consequences in sustained
drought and more frequent wildfires, and hotter wildfires, I might
add. We can see the consequences in decreased snowpack and
lower stream flows, reducing water for irrigated agriculture and
starving out our blue-ribbon trout streams of cold water—which I
might add are a huge tourist attraction for our State’s economy.
These are serious consequences, and I believe that we can mitigate
their effects in a way that does not harm the economy.

History is instructive. As a senior Senator on the Environment
and Public Works Committee, I wrote much of the bill that became
known as the Clean Air Act Amendments of 1990. That legislation
established a cap-and-trade system to curb sulfur dioxide emissions
and nitric oxides, as well. It helped to combat acid rain.

During the debate on that bill, several industry studies made
dire predictions about the effects of the legislation on the economy.
Even studies from the Environmental Protection Agency estimated
the annual costs at between $2.7 and $4 billion a year. And, during
that debate, there were also dire predictions about job losses. In
1990, the EPA predicted that between 13,000 and 16,000 coal min-
ing jobs would be lost as a result of the Acid Rain Program.

But a decade later, an EPA analysis determined that the cost of
cutting emissions was far lower than they had expected. Reaching
the sulfur dioxide goals set by the 1990 Amendments cost an esti-
mated $1 to $2 billon a year, less than half the original estimate.

EPA found that job loss was about one-fourth of what was pre-
dicted, and about 95 percent of the job loss that did occur was due
to productivity gains in the industry. Very few jobs were lost due
to the Acid Rain Program itself.

Let me be clear. We should work to minimize any job loss, but
we should recognize that, in the case of acid rain, the negative con-
sequences were far less than projected. We should keep this in
mind when similar claims are made about the effects of legislation
to address climate change. And we should recognize that the Bush
administration noted how cost-effective the Acid Rain Program
was. The Bush administration found that its benefits exceeded its
costs by more than 40-to-1.

To be fair, the scope of climate change legislation is far broader
than acid rain. And while we must always be mindful of the cost
of legislation—that is particularly true in today’s economy—our un-
employment rate remains far too high. And it is estimated to stay
high for a good time yet, not come down soon. And we must be dili-
gent to create jobs, including in the energy sector. Again, we can
point to some successes.

In recent years, Congress has extended and modified the tax
credit for production of power from renewable resources, such as
wind and biomass. With that credit, wind turbine and turbine com-
ponent manufacturers announced, added, or expanded more than
70 facilities in the United States in 2007 and 2008. These facilities,
when fully online, will represent 13,000 new direct jobs.

I am also very interested in a new incentive that we wrote ear-
lier this year, a 30-percent credit for advanced energy manufac-
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turing. We passed this credit to spur domestic production of clean
energy development. I will be keeping a close eye on implementa-
tion of this credit, both in terms of energy independence and for
creating jobs.

I look forward to hearing our witnesses’ views. I look forward to
further consideration of these issues in the Finance Committee,
and I very much look forward to our efforts to protect both jobs and
our environment.

I will be asking some questions. Some of them will be along the
lines of a devil’s advocate, pressing witnesses to see what is up,
what is real, what is not.

I will now turn to Senator Grassley.

OPENING STATEMENT OF HON. CHUCK GRASSLEY,
A U.S. SENATOR FROM IOWA

Senator GRASSLEY. Thank you, Mr. Chairman.

It is the responsibility of Congress to weigh the costs and bene-
fits of every policy decision it makes, and the bigger the issue, the
more important it becomes.

The Environment and Public Works Committee is the place for
a detailed examination of the purported environmental benefits of
any climate change proposal, and that is an important part of the
equation. This committee’s expertise is in the costs and economic
impacts of new taxes. It, therefore, has the relevant expertise to
evaluate the costs associated with climate change legislation.

Today’s hearing, about the impact of climate change on jobs,
builds on lessons this committee has learned from past hearings.
Last year, then-Congressional Budget Office Director Peter Orszag
testified that, under a cap-and-trade system, prices for energy
would necessarily increase. “Skyrocket” is the term that President
Obama has used about price increases. Dr. Orszag explained, “Such
price increases would stem from the restriction on emissions and
would occur regardless of whether the government sold emission al-
lowances or gave them away. Indeed, the price increases would be
essential to the success of a cap-and- trade program. . ..”

Both he and Robert Greenstein of the Center for Budget and Pol-
icy Priorities also testified that the impact of those price increases
would fall most severely on the lowest-income Americans.

Some have tried to claim that cap and trade would somehow
make enough money through auctioning allowances to cover in-
creased costs to American families, but this ignores the fact that
t}llis money will be taken from the American people in the first
place.

The current Director of CBO, Doug Elmendorf, addressed this
issue when he testified before the committee in May of this year.
In response to written questions, he made clear that “the allow-
ances that are created under a cap-and-trade program do not add
wealth to the economy. Rather, they are simultaneously a cost and
a source of income.” He also went on to make it very clear that the
value of allowances would “. . . inevitably fall short of the total eco-
nomic effects of the policy. . . .” In other words, there is no free
lunch with this issue.

At the same hearing, Dr. Elmendorf testified that “by channeling
productive resources toward reducing (the risk of damages from cli-
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mate change) rather than toward producing goods and services that
are measured in gross domestic product, such policies would be
likely to reduce GDP relative to what otherwise would occur.”

In testimony just last month before the Energy and Natural Re-
sources Committee, he confirmed that economic productivity and
jobs would be lost as a result of the House-passed cap-and-trade
bill. Despite this, the more stringent Senate version of this legisla-
tion is incredibly entitled the “Clean Energy Jobs and American
Power Act.”

Like any government regulation, there will inevitably be winners
and losers, and we will be hearing about that in today’s hearing.
That is why this hearing is so very important. However, an honest
cost-benefit assessment requires that we first stop trying to sell
this policy as if it will have no cost for Americans, and accept the
basic economic principle that there is no such thing as a free lunch.

Thank you, Mr. Chairman.

The CHAIRMAN. Thank you, Senator Grassley.

Now, I would like to introduce our panel. The first witness is
Abraham Breehey, who is the director of legislative affairs for the
International Brotherhood of Boilermakers, Iron Shipbuilders,
Blacksmiths, Forgers, and Helpers.

Next is Carol Berrigan, director of industry infrastructure at the
Nuclear Energy Institute.

Third is Dr. Kenneth Green, resident scholar at the American
Enterprise Institute for Public Policy Research.

Then, Dr. Margo Thorning, senior vice president and chief econo-
mist with the American Council for Capital Formation.

And, finally, we have Van Ton-Quinlivan. Is that right?

Ms. TON-QUINLIVAN. Yes, sir.

The CHAIRMAN. Good.

Director of workforce development and strategic programs, Pa-
cific Gas and Electric Company.

All right. Mr. Breehey, you are first.

STATEMENT OF ABRAHAM BREEHEY, DIRECTOR, LEGISLA-
TIVE AFFAIRS, INTERNATIONAL BROTHERHOOD OF BOIL-
ERMAKERS, IRON SHIPBUILDERS, BLACKSMITHS, FORGERS,
AND HELPERS, DEPARTMENT OF GOVERNMENT AFFAIRS,
FAIRFAX, VA

Mr. BREEHEY. Chairman Baucus, Senator Grassley, and mem-
bers of the committee, my name is Abraham Breehey, and I am the
director of legislative affairs for the International Brotherhood of
Boilermakers. On behalf of the members of my union, thank you
very much for the opportunity to testify here today.

The members of the Boilermakers Union will be among those
workers on the front lines of our Nation’s transition to a clean en-
ergy, low-carbon economy. We recognize that it will not be easy,
but it is essential that the United States not wait to begin the im-
portant work of reducing emissions that cause climate change.

If Congress moves forward with a comprehensive cap-and-trade
program, the demand for climate solutions will create job opportu-
nities across the economy. We can put American ingenuity and
skills to work reducing emissions and turn the jobs union members
do every day into the environmental solutions our Nation needs.
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The lack of a comprehensive policy on global warming and the
uncertainty associated with the future regulation of greenhouse
gases is delaying the creation of job opportunities. Waiting to pro-
vide investors, regulated entities, and entrepreneurs the market
signals that will reward innovation only gives America’s competi-
tors a head start in the clean energy race.

The Senate must demonstrate bipartisan leadership and develop
the kind of policies that will provide certainty, control costs, and
encourage job-creating investments. We must not miss an oppor-
tunity to make the United States the leader in advanced coal tech-
nology development, an undertaking that is essential to meeting
any significant global effort to reduce emissions.

We greatly prefer effective, balanced legislation to regulation of
greenhouse gases under the Clean Air Act. Legislation would more
effectively balance regional, environmental, and economic concerns,
while providing the necessary incentives for technology deployment
that will create jobs.

The development and deployment of carbon capture and storage
technology at power plants and industrial facilities is among the
technological breakthroughs that could reduce our Nation’s carbon
footprint and create job opportunities for American workers. The
level of investment, both Federal and private, necessary to ensure
that widespread commercialization of CCS happens is highly un-
likely in the absence of comprehensive clean energy legislation.

We appreciate Chairman Baucus, Senator Carper, and the other
Senators involved, for their work in the development of the provi-
sions of S. 1733, designed to encourage early and widespread de-
ployment of CCS at coal plants. The construction of coal-based gen-
eration facilities and CCS technology is tremendously labor-
intensive. The National Commission on Energy Policy recently
iSStl)led a report from its Task Force on America’s Future Energy
Jobs.

This task force included representatives of organized labor, in-
dustry, and the academic community. The task force relied, in part,
on job data provided by Bechtel Power Corporation to estimate the
labor needs associated with the construction of new, clean energy
generation infrastructure. The estimates for alternative generation
technologies indicate that coal-based CCS and nuclear power gen-
eration options have the highest job creation potential relative to
other supply options, such as natural gas.

Based on Bechtel’s analysis, the development and construction
phase of deploying a normalized 1 gigawatt of power generated by
an Integrated Gasification Combined Cycle coal plant equipped
with CCS would employ over 2,700 salaried workers and an hourly
workforce of over 8,000 skilled workers. CCS development and de-
ployment represents tremendous employment opportunities for the
members of my union and other workers in the building trades.
Early deployment and bonus allowance programs for CCS, included
in the comprehensive climate legislation, will be a tremendous
driver for job creation in our economy.

However, good jobs will not necessarily be created by any climate
legislation without the inclusion of fair, enforceable labor stand-
ards. The application of wage standards to the deployment of en-
ergy infrastructure will ensure that the benefits of Federal invest-
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ment are extended not just to developers and businesses, but to the
people whose skills are necessary to make this transition happen.

For example, under the Clean Energy Jobs and American Power
Act of 2009, workers employed on projects assisted or incentivized
through allowance allocations will be assured wage rates no less
than those prevailing in their local community. Ensuring these
high standards for both workers and contractors will be particu-
larly important when applied to new, highly technical construction
projects, such as CCS.

While comprehensive climate legislation that establishes a de-
clining cap on carbon will lead to the creation of new employment
opportunities, Congress must also act to mitigate adverse employ-
ment impacts. Climate policy must not undermine the competitive-
ness of U.S. manufacturers in the global marketplace. An adequate
allocation of allowances to an output-based rebate program for
energy-intensive trade-exposed industries will ensure that the mi-
gration of jobs and pollution to countries that fail to act does not
undermine the goals of domestic action. It is also important that
the Senate include a strong, yet fair, border measure to prevent so-
called carbon leakage.

In addition, it was deeply disconcerting to learn, this week, that
Federal clean energy investments made through the Recovery Act
have been used for projects that generate jobs in China and not in
the United States. As was widely reported, a Texas wind farm
project that will rely exclusively on wind turbines manufactured in
China has applied for financial assistance from the U.S. Depart-
ment of Energy. It will be American workers and American tax-
payers making the sacrifices to reduce emissions. It must also be
American workers who benefit from the job creation opportunities
these climate solutions create.

There are new opportunities for American workers, not just in
the final construction jobs, but throughout the supply chains of
clean energy technology.

I want to close just by reiterating the enormous potential we be-
lieve is available to put people to work building the climate solu-
tions we need. This includes energy efficiency through building ret-
rofits, CCS, and countless other innovations, but the work does not
start until Congress provides the rules of the road and the right
incentives. The time to act is now. We can make our economy more
efficient, more energy independent and provide the low-carbon jobs
we need for long-term, sustainable economic growth.

Again, I want to thank the committee for the important work you
are doing and the opportunity to express our views.

The CHAIRMAN. Thank you, Mr. Breehey.

4 [The prepared statement of Mr. Breehey appears in the appen-
ix.]
The CHAIRMAN. Ms. Berrigan?

STATEMENT OF CAROL BERRIGAN, DIRECTOR, INDUSTRY IN-
FRASTRUCTURE, NUCLEAR ENERGY INSTITUTE, WASH-
INGTON, DC

Ms. BERRIGAN. Chairman Baucus, Ranking Member Grassley,
and members of the committee, I appreciate this opportunity to ex-
press the nuclear industry’s views on future jobs under climate leg-
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islation. I am Carol Berrigan, senior director of industry infrastruc-
ture at the Nuclear Energy Institute.

Let me begin by thanking members of this committee for your
long-standing oversight of the Nation’s fiscal affairs and for your
support of legislation, like the production tax credit for new nuclear
generation as passed in EPAct 2005, and the tax credit for manu-
facturing clean energy technologies afforded under the American
Recovery and Reinvestment Act this year.

Both of these programs are important initial steps towards the
financial incentives necessary to accelerate the deployment of nu-
clear energy generation and rebuild the Nation’s manufacturing in-
frastructure.

Today, the 104 operating reactors in the United States produce
one-fifth of America’s electricity. U.S. utilities are preparing to
build advanced-design nuclear power plants to meet our Nation’s
growing electricity demand. Currently, 13 applications for 22 reac-
tors are under active review by the Nuclear Regulatory Commis-
sion. Over $4 billion has been spent on new plant development over
the past few years, and the industry plans to invest approximately
$8 billion in the next few years to be in a position to start construc-
tion of the first nuclear reactors in the 2011 to 2012 time frame.

Nuclear energy represents more than 72 percent of the Nation’s
emission-free generation portfolio, avoiding nearly 700 million met-
ric tons of carbon dioxide per year. This is the equivalent of remov-
ing 133 million of the 136 million passenger cars from our roads.

As Congress and the administration consider climate legislation,
mainstream analyses show that reducing carbon emissions will re-
quire a portfolio of technologies, and that nuclear energy must be
part of that portfolio. Further, they indicate that the major expan-
sion of nuclear generating capacity over the next 30 to 50 years is
essential.

Nuclear energy can have a significant, positive impact on the
workforce and manufacturing base that arises from current plants,
new plants, and the supply chain. Each current nuclear unit in op-
eration today directly employs 400 to 700 people. In addition to di-
rect employment, the industry relies on numerous vendors and spe-
cialty contractors for additional expertise and services. Over 30
million man-hours are worked by supplemental craft labor each
year.

In addition to payroll spending, nuclear companies procured over
$14 billion in materials, fuel, and services from over 22,500 domes-
tic suppliers last year. While only 31 States have nuclear power
plants, nuclear procurement takes place in all 50 States, with an
average of $277 million of procurement occurring per State. In sev-
eral States, this procurement is in excess of $1 billion.

The resurgence of nuclear energy will lead to increasing demand
for skilled labor at all levels. In addition to producing carbon-free
electricity, construction of new nuclear power plants will create
tens of thousands of jobs. According to a recent analysis by the Na-
tional Commission on Energy Policy, the development of a nuclear
povizler(':1 plant project will require 14,360 man-years per gigawatt in-
stalled.

A robust nuclear construction program will also significantly ex-
pand the U.S. manufacturing sector and the domestic nuclear sup-
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ply chain. The nuclear supply chain represents a major opportunity
for American manufacturers to expand capacity to meet the needs
of a growing world nuclear-power market. Today, there are 53 nu-
clear power plants under construction around the world. In addi-
tion, there are 137 plants on order or planned, and 295 projects
under consideration.

Thanks to the increasing world demand for new nuclear reactors,
American companies have an unprecedented opportunity to expand
the nuclear manufacturing base and open new international mar-
kets. In the process, nuclear suppliers can contribute substantially
to job creation, economic development, and the reduction of green-
house gas emissions. A program to expand nuclear energy, to meet
U.S. climate change goals, will require a sustained partnership be-
tween Federal and State governments and the private sector.

Financing is the single largest challenge to accelerated deploy-
ment of new nuclear power plants. An effective, long-term financ-
ing platform is necessary to ensure deployment of clean energy
technologies in the numbers required, and to accelerate the flow of
private capital.

Federal tax stimulus is also an important element that would ac-
celerate capital investment in new nuclear power plants. Tax in-
centives could also help refill the pipeline of highly trained per-
sonnel to build, operate, and maintain new plants, and restore
America’s ability to manufacture the components and other equip-
ment that go into nuclear plants in the U.S. and abroad, thereby
creating additional jobs.

To provide the level of financial stimulus necessary, we encour-
age you to create a permanent financing platform to provide loans,
loan guarantees, and other credit support to clean energy tech-
nologies, including new nuclear power plants and new nuclear
equipment manufacturing facilities; provide tax stimulus for invest-
ment in new nuclear power plants, new nuclear-related manufac-
turing and workforce development; and expand the existing produc-
tion tax credit provided by the 2005 Energy Policy Act.

Mr. Chairman, in conclusion, the role of nuclear energy in
achieving the Nation’s climate goals is clearly established. The ex-
pansion of nuclear energy in the U.S. and globally provides signifi-
cant opportunities for American workers and industry, increasing
high-wage employment and significantly expanding our domestic
manufacturing sector.

I encourage you and this committee to continue your legacy of
leadership on these issues and promote legislation that would pro-
vide the necessary financial stimulus to realize these goals.

Thank you.

The CHAIRMAN. Thank you, Ms. Berrigan.

[The prepared statement of Ms. Berrigan appears in the appen-
dix.]

The CHAIRMAN. Dr. Green?
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STATEMENT OF DR. KENNETH P. GREEN, RESIDENT SCHOLAR,
AMERICAN ENTERPRISE INSTITUTE FOR PUBLIC POLICY
RESEARCH, WASHINGTON, DC

Dr. GREEN. Chairman Baucus, Senator Grassley, and members of
the committee, thank you for inviting me to testify today on this
timely and important topic.

I am Kenneth Green, a resident scholar at the American Enter-
prise Institute. I am an environmental scientist by training, a pol-
icy analyst by avocation, and an economist by exposure.

I have submitted for the record two AEI policy studies on the
issues before us today, which are part of the research base under-
lying what I am about to say.

I have spent the last 15 years analyzing public policy at think
tanks in both the United States and Canada, with an emphasis on
air pollution, climate change, and energy policy. Specifically, I have
studied market-based mechanisms for dealing with pollution prob-
lems of all sorts, and have studied cap and trade as it has made
its appearance in conventional air pollution control, acid rain miti-
gation, and now, in greenhouse gas control.

What I can tell you, based on my research, is this: cap and trade,
the core of greenhouse gas control legislation today, is an inappro-
priate policy tool for the control of greenhouse gases that will cause
significant economic harm, will kill export jobs, and produce little
or no environmental benefit.

Current legislation applies an emission-trading model to an un-
suitable pollutant. For emission trading to work, you need readily
available technology to capture emissions, or alternative sources of
energy, that can let some people generate surplus emissions that
can be sold to others. We heard that with SO,; we do not have that
with CO,. With CO,, as EPA acknowledges, we are dependent on
offsets to control costs, and offsets are notoriously slippery. Even
the economists who first developed the theory and practice of cap
and trade have said that it is not a suitable mechanism for green-
house gas control. Earth First agrees. And when you have that
level of agreement from economists, Earth First, and people like
myself at AEI, you are talking a serious consensus. Cap and trade
has not worked in Europe, and it will not work here.

By design, and despite provisions that try to hide this from the
public, the carbon control bills now circulating will increase energy
prices. That is what they are for—slowing economic growth, killing
jobs, and reducing competitiveness.

And this is a one-way street, since cap and trade does not only
cap emissions, it caps economic growth. When GDP goes up, energy
consumption does also, as do carbon permit prices, choking off con-
tinued growth. The tighter the emission cap, the tighter the eco-
nomic straightjacket.

As energy prices rise and as American companies find them-
selves less competitive, businesses and jobs will flow to countries
without greenhouse gas controls, and without stringent environ-
mental controls of any kind, potentially allowing emissions to in-
crease. The remedy to this, border tax adjustments, is only likely
to cause a trade war, further damaging the U.S. economy. As in-
creased energy costs raise the cost of U.S. goods and services, con-
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sumption will decline, causing still more job losses across the
American economy.

Legislation now before Congress will cause regional and sectoral
winners and losers, will unjustly redistribute and export wealth
from industrial, coal-powered States into States with greater hydro,
nuclear, and natural gas resources, and will send taxpayer dollars
abroad to countries that are our economic competitors, and some-
times geo-political adversaries.

Perversely, low-carbon fuel standards might actually prohibit oil
imports from our number-one foreign supplier, our neighbor to the
north, Canada. Cap and trade creates a new, poorly understood fi-
nancial instrument that can be used to leverage debt, potentially
creating a massive carbon bubble that bursts once it becomes clear
that we cannot afford to maintain the regime.

Finally, cap and trade, and all carbon control for that matter,
puts a bounty on ecosystems. As carbon control favors biofuels,
more ecosystems will be planted over, and farmland used to grow
fuel instead of food. A recent article in Science observes that at-
tempting to limit CO, concentrations to 450 parts-per-million—the
currently stated goal of carbon controls—would cause bioenergy
crops to expand, to displace virtually all of the world’s natural for-
ests and savannahs by 2065, and actually increase global green-
house gas emissions.

As for the claim that the green energy provisions of current legis-
lation will create green jobs that cannot be exported, this is simply
not true. As I testified before another Senate committee, govern-
ments do not create jobs, they simply move them from one place
to the other, inevitably, with less jobs on net. Economists have
known this for over 150 years. Europe has seen much of its green
industry exported, and the U.S. has already seen solar cell and
windmill production being moved to China.

The only thing worse than no energy policy is bad energy policy,
and that is what S. 1733 and approaches like it represent: bad en-
ergy policy wrapped up in misleading terminology that hides the
true nature of the legislation.

Thank you for allowing me to speak to you today on this timely
and important issue. I look forward to your questions.

The CHAIRMAN. Thank you, sir.

[The prepared statement of Dr. Green appears in the appendix.]

The CHAIRMAN. Dr. Thorning?

STATEMENT OF DR. MARGO THORNING, SENIOR VICE PRESI-
DENT AND CHIEF ECONOMIST, AMERICAN COUNCIL FOR
CAPITAL FORMATION, WASHINGTON, DC

Dr. THORNING. Thank you, Chairman Baucus, Ranking Member
Grassley, for allowing me to testify today on this very important
issue. I am Margo Thorning, senior vice president and chief econo-
mist of the ACCF.

Having watched this debate in Congress for the past 15 years,
I am reminded of a situation—I am a life-long horse lover—of try-
ing to lead a horse over a cattle guard. You have large segments
of the business community and the private sector concerned about
moving forward on this type of legislation, just as the horse digs
in his heels and will not be led through a cattle guard because he
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will break his legs; he knows that. So, I think it behooves us to
look very carefully at what these policies might mean in terms of
job growth and employment.

When policymakers are confronted with the decision about whose
model is best, what numbers are right, I think you need to distin-
guish between macroeconomic models used to look at the costs of
climate bills and input-output models. Most government agencies
and private think tanks rely on macroeconomic models, because
they are able to capture the dynamic impact of changes in energy
prices: how they flow through the economy, how they impact pro-
duction, and how they impact capital stock and employment. Input-
output models, which some organizations use, are static models;
they are not able to capture the dynamic impacts of changes in en-
ergy prices.

I would like to share with you, briefly, the results of a study that
the ACCF and the National Association of Manufacturers spon-
sored, examining the impact of the Waxman-Markey bill. We used
a macroeconomic model, the same model that the Department of
Energy uses, the National Incident Management System (NIMS)
model. Our study showed that for the U.S. as a whole, by 2030, the
Waxman-Markey bill would reduce gross domestic product relative
to the baseline forecast between 1.7 percent and 2.4 percent. Two-

oint-four percent GDP may not sound like much, but it is about
5600 billion. That is about what we are paying Social Security re-
cipients right now.

Job growth would be slowed. We did show that we would pick up
new green jobs; certainly we will because of the provisions of the
Waxman-Markey bill, but on balance we lose between 1.7 and 2.4
million jobs in the year 2030. Household income is about $1,200
less than it otherwise would be. Some of the input-output studies
that are out there show job growth, but again, as the Center for
American Progress study admits, they are not dynamic and they
are not able to capture the impact of higher energy prices on the
U.S. economy.

So, what are the positive steps that we could take to try to en-
sure job growth, as well as energy security, and also make an im-
pact on the growth of greenhouse gas emissions? First, we should
expand access to onshore and offshore reserves. We should also ex-
pand and make it easier to build nuclear generating capacity. Nu-
clear can certainly be a big part of the solution here.

We should also accelerate our research on carbon capture and
storage so that we can burn our vast supplies of coal without nega-
tively impacting job growth. We should continue to work with the
Major Economies Initiative to try to promote best technologies
abroad and accelerate the uptake of clean, less emitting tech-
nologies.

So, on balance, when I look at the impact of the Waxman-Markey
bill or the Kerry-Boxer bill, I can see that most studies, including
some from CBO, EIA, Charles Rivers, and others, and—as I men-
tion in Table 2 in my testimony which summarizes those—the mac-
roeconomic study shows significant costs. As EPA has testified and
as the Obama administration has admitted, if the U.S. goes it
alone and adopts these targets, the environmental benefits would
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be almost nil. By the end of this century, there will be virtually no
difference in global greenhouse gas concentrations.

So, when we look at the costs of these bills, and we look at the
benefits, it is pretty clear the costs outweigh the benefits, and we
need to go forward, build a bridge that even the most skittish horse
would be willing to cross, based on better technology, and accel-
erating working with developing economies.

Thank you.

The CHAIRMAN. Thank you very much, Dr. Thorning.

4 [The prepared statement of Dr. Thorning appears in the appen-
ix.]
The CHAIRMAN. Next, Ms. Ton-Quinlivan?

STATEMENT OF VAN TON-QUINLIVAN, DIRECTOR, WORK-
FORCE DEVELOPMENT AND STRATEGIC PROGRAMS, PA-
CIFIC GAS AND ELECTRIC COMPANY, SAN FRANCISCO, CA

Ms. TON-QUINLIVAN. Chairman Baucus, Ranking Member Grass-
le}cfl, and members of the committee, thank you for having me here
today.

I am Van Ton-Quinlivan, director of workforce and development
at Pacific Gas and Electric Company, California’s largest utility.

As our sector looks ahead, we see an aging infrastructure, the
advent of new technologies, and a workforce of approximately
400,000 people with an average age in the mid-40s and 50s. Over
the next 5 years, 30 to 40 percent of the industry’s workforce is eli-
gible to retire.

Utilities provide a range of employment opportunities for work-
ers with various skills and education levels. We are unique in that
we are located in every community across the country, from large
cities to small towns. The need for a reliable stream of workers for
our sector would touch every State and region of the country.

At the same time, according to several studies, not only will our
sector need to replace large segments of the existing workforce in
the next 5 years, but we will also need to ensure that the workforce
exists, able to fill new jobs that our industry creates, as well as
jobs in sectors that support our industry.

According to a study conducted by the Brattle Group, our indus-
try is poised to make approximately $2 trillion in capital expendi-
tures over the next 10 to 20 years to meet future demand and re-
place our current infrastructure. Many of the recent actions taken
by Congress have been helpful with regard to advancing the new
energy infrastructure, but they have been temporary or time-
limited.

For an industry that makes long-term capital decisions and de-
ploys assets with long lead times, we need a clear, long-term na-
tional policy direction that builds off the strong foundation Con-
gress has put in place through tax policies, loan guarantees, and
other funding and policy initiatives. Doing so will further unlock
more of this investment and send a signal to our industry regard-
ing the types of expenditures we need to make, the workers we will
need to hire, and the types of skills these workers will need to pos-
sess.

As opportunities become available, we are focused on having the
right people, in the right place, with the right training, at the right
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time. The National Commission on Energy Policy’s Task Force on
America’s Future Energy Jobs brought together diverse stake-
holders to better understand and start to address this issue. The
task force commissioned Bechtel Power to provide estimates of the
workforce needed for the new energy economy.

Key insights from that report are: a decline in career and tech-
nical education has stressed the power sector’s training capacity, a
large percentage of the electric power sector’s workforce is nearing
retirement, and creating a low-carbon energy system will require
more workers than the industry currently employs and a new set
of skills.

The deployment of new assets will require new design, construc-
tion, operation, and maintenance skills and more workers than the
industry currently employs. This is an important opportunity for
job creation and economic growth. If too few individuals with nec-
essary expertise are available, however, workforce bottlenecks
could materialize and slow the industry’s ability to take on work-
ers.

It is the situation that our company is working to avoid. In 2008,
building off successful training models, we launched the PG&E
PowerPathway workforce development program. PowerPathway
collaborates with the community college system and the Workforce
Investment System to enlarge the candidate pool for our skilled
craft positions. Program graduates have qualified at an unprece-
dented level on PG&E’s pre-employment tests, and over 50 percent
of graduates have been hired by us or by our contractors.

We are sharing 30 years’ worth of energy efficiency experience
with the community college system to help deliver on green jobs
training and support the massive investment being made in energy
efficiency, including weatherization on building retrofits. We are
working with the California State University system to create cer-
tificate programs in the power engineering and Smart Grid arena.

When it is time to hire, employers go to where the talent exists.
Policies need to focus on establishing a pipeline of skilled workers
throughout the country. The NCEP task force made several rec-
ommendations with regard to these policies, which are included in
my submitted testimony.

We appreciate the efforts Congress has made to date. I look for-
ward to working with the Senate to craft a comprehensive energy
and climate package with a focus on those provisions that can
quickly transition workers into the new energy economy.

Thank you.

The CHAIRMAN. Thank you very much, all of you.

[The prepared statement of Ms. Ton-Quinlivan appears in the ap-
pendix.]

The CHAIRMAN. I am going to ask a question of you, Dr.
Thorning, in respect to your job loss projections and projected cost
allowance in future years. There are a lot of projections around,
probably because this is very difficult for this new ground, new ter-
ritory—and it is difficult.

Nevertheless, I did note—and I would just like your comments
on it—that comparing your projections with those of EPA and EIA,
for example, and CBO, say by the year 2030, your projected job loss
is much higher than that of other projections, and, if I read your
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chart correctly, you have projected an allowance cost of between
$48 and $61 per ton by 2020 that increases to between $123 and
$159 per metric ton by 2030, which is much above that of others.

Now, much of one’s conclusions are because of one’s assumptions.
If you could tell us what your assumptions are that led to that re-
sult. It is much different from the results of other projections.

Dr. THORNING. Thank you, Senator, for that question.

The assumptions that we used in our study are attached to the
appendix. I apologize if that did not get to you last night, but I did
send it, and it was inadvertently left off. But the reason the allow-
ance costs are higher, as shown in Table 2, from our high-cost and
low-cost case, is that we built in realistic assumptions about how
quickly new technologies can be deployed.

We assumed in our low-cost case that 25 new nuclear plants
would be up and running by the year 2030. Now, we have not built
a nuclear plant since 1978, so to get 25 new plants, 25 gigawatts
up in the next 18 years, we think is, between 2012 and 2030, pret-
ty generous. Our high-cost case assumed 10 new nuclear plants in
place by 2030.

In terms of carbon capture and storage for coal and natural gas,
the low-cost case assumed 60 gigawatts, the high-cost case about
30, and renewables, a similar spread between how quickly we can
deploy renewables, and all of those assumptions are attached to my
testimony.

We tried our best to build in realistic assumptions about how
much banking would be able to be put in place, how many offsets
could actually be used. And, when we put in place what our con-
sultants and experts from various industries thought were realistic
assumptions, the allowance prices that are shown in Table 2 are
what the NIMS model solved for.

I would like to note that EIA’s case, which is also shown in my
table—one of their cases where they limit international offsets,
they limit how quickly new nuclear can be put in place—shows
even higher allowance prices in 2030 than do our simulations.

So, I think it is all, as you point out, a question of what assump-
tions you use. Some of the EPA work assumes 150 new nuclear
plants in place by 2050. We think that is four a year between now
and over the next 4 decades. We think that may be unrealistic, too.
So, it is very important for you to look at the assumptions behind
an analysis. EIA’s base case assumed, I think, more than 100 nu-
clear plants by 2030. We think that is not realistic to build four nu-
clear plants a year for the next 18 years.

The CHAIRMAN. As we look at these analyses, what assumptions
do you think are the most relevant?

Dr. THORNING. I think the assumption about new technology,
how quickly can we build nuclear, and how quickly can carbon cap-
ture and storage become commercial, because it is not commercial
now.

The CHAIRMAN. Any kind of technology in particular? Are you
talking about CCS? What are you talking about here?

Dr. THORNING. Well, CCS, exactly, and how quickly renewables
can be cost-effective sources of energy, how construction costs
change. And, of course, alternative energies we continue to hope
will play a larger part, but right now, they are fairly expensive.
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The CHAIRMAN. Are there assumptions that are particularly help-
ful to examine? If we are going to compare apples with apples, it
is good to know what——

Dr. THORNING. Well, of course, when you are doing the basic
modeling you need to be sure the growth rate assumptions and the
baseline forecast are the same, and, in our case, our baseline fore-
cast for growth is the same as what EIA used in 2009. So, you
want to, as you properly point out, compare apples to apples, and
also look hard at what the technology assumptions are because I
think that is the driving force for what is going to be the cost of
reducing U.S. greenhouse gas emissions.

The CHAIRMAN. My time is up. One quick question.

You are a bit of an outlier, based upon what I know. There might
be many other projections out there I am unaware of. So, if some
were to criticize your projections, what would those criticisms be?
If someone had another point of view, what would the most legiti-
mate criticism be?

Dr. THORNING. They might say that our choice of how much off-
sets is too constraining, but we base that on some of the work from
GAO, pointing out the problems with documenting and using off-
sets. Some of the constraints in the Waxman-Markey bill may
make it hard to use those offsets. People could criticize that.

Some people might say, well, renewable energy you have con-
strained, but based on the difficulties of integrating renewable en-
ergy into the grid and the difficulty in siting transmission lines, we
think they are realistic.

The CHAIRMAN. My time is up. Thank you very much.

Senator Grassley?

Senator GRASSLEY. You can call on Senator Roberts.

The CHAIRMAN. All right. Senator Roberts has asked if he could
say a few words. He has a very imminent appointment.

Senator ROBERTS. I am not sure that “few words” and “Roberts”
is not an oxymoron. [Laughter.]

I apologize to my colleagues. I have an 11:15 appointment that
I simply have to make, and so, I beg your indulgence. And thank
you, Mr. Chairman. Thank you so much for holding this hearing.
It is very timely.

Dr. Thorning, you talked about the macro impact. I am going to
concentrate on the micro, which is my State of Kansas and what
it is all about. About 7 percent of the Kansas workforce is currently
unemployed. We are very fortunate in that respect when we are in
a 10-percent arena, an unemployment rodeo that we are going
through that we would just as soon not go through. But we really
do need an honest and open debate of cap-and-tax proposals, like
the two bills we are discussing. So, thank you to the ranking mem-
ber and of the chairman, again.

I want to emphasize that Kansans have long supported renew-
able energy. That is not the question. We continue to make invest-
ments in these industries. Siemens will soon locate a wind turbine
manufacturing facility in Hutchinson, KS. We have similar invest-
ments all over our State.

Abengoa is locating a cellulosic ethanol biorefinery in a place
called Hugoton, KS. These decisions are based on a mix of market
conditions, however, and consumer demand, not because of cap-
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and-trade legislation in the Congress. Cap-and-trade proposals,
which try to ration domestic energy production, would lead to high-
er unemployment rates and a net loss for our State, both in jobs
and also economic input.

Let me give you a few examples, and really what we try to do,
and I know many members of this committee do, is when you get
a huge bill like healthcare, or like energy, or like whatever we are
dealing with, we really appreciate the testimony of the panel, and
we take it to heart. But, what I do is go right out to Kansas and
I ask the people involved, is this going to work, tell me if it is going
to work, will it be a benefit to you, or do you want it, or perhaps
it will not.

We rank nine, number nine, with oil and number eight in gas
production, and together oil and gas contribute $350 million in
State revenues—that is vitally needed in the situation we are in
today—each and every year, and employ about 28,000 men and
women.

In each of the last 2 years, the Kansas oil and gas industry in-
vested over $1 billion—$1 billion—into our rural communities, our
small communities. You would be hard-pressed to find an industry
o}‘iher than traditional fossil fuels and agriculture that is able to do
this.

Additionally, three mid-sized communities, by Kansas standards,
are home of a refining industry, small, but struggling and very in-
dustrious. In McPherson, with a population of 13,500, a small
farmer-owned cooperative refinery employs 640 hardworking men
and women. I said this was going to be micro.

El Dorado, population 12,500, is the home of a small refinery
that employs 460, with an additional 150 full-time contractors. In
Coffeyville, KS, the population is 10,350, yet another small refinery
employs 650 people.

Now, under this bill that was—I do not know the word, some
have said it was railroaded, perhaps that is a little harsh, out of
the EPW Committee last week. These three communities, and
many others in rural Kansas, have told us they will suffer very se-
vere consequences: higher taxes, job loss, even a possibility of shut-
ting down these three refineries, and a greater dependence on vola-
tile foreign energy.

I know the proponents of cap-and-trade proposals talk about
green job creation. I think that is probably the topic of the day.
Now, I am a seasoned newspaper man, and I get out my trusty,
Wgrn Webster dictionary, and I do not find a definition of a green
job.

So, my question is: what is a green job? And, why should the
Federal Government, with their definition, pickpocket hardworking
Kansans with an existing energy industry, as I have just discussed,
if, at the end of the bill, there are little or no environmental bene-
fits? Does the scrap yard owner who has Cash for Clunker cars
piled up qualify as a green job? How about the steel worker whose
product is used in wind energy generation? If that same steel is
u%e?d in a coal power plant, is it treated differently? Is that a green
job?

How about agriculture? If you are the average Kansas farmer or
Iowa farmer, or for that matter, Michigan farmer, and you are pro-
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ducing enough food for over 145 people and a whole lot more in a
troubled and hungry world, does that farmer represent a green job?
Or do you only qualify for a green job label if you participate in
the Know Your Farmer, Know Your Food farmer’s market on the
weekend at the University of Kansas? Ultimately, who determines
what is a green job?

Well, I really appreciate Dr. Thorning’s opening comment, this is
like leading a horse over a cattle guard. I am going to use that,
madam, and I will give you credit, something that does not happen
very often in the Congress.

What market signals do these two bills show to rural and tradi-
tional fuel-dependent States, including coal, oil, gas, and agri-
culture industries? What would be the ripple effect in the State and
government field? I know this is a micro question, but I represent
a micro State.

Dr. THORNING. Thank you very much, Senator. I give you that
remark, that analogy.

But you might want to take a look at the analysis that the ACCF
and NIMS study did on your State. Our study, based on macro-
economic analysis, shows that gross State product in Kansas would
be $5 billion less in 2030 compared to the baseline forecast, and
that there would be between 21,000 to 29,000 fewer jobs as a result
of the Waxman-Markey bill. So certainly, for an energy-intensive
State like yours, this bill has pretty serious implications.

Senator ROBERTS. I thank you very much, and thank you, Mr.
Chairman. Maybe, perhaps, we could find enough jobs to de-ice the
wind turbines when they get iced up just like an airplane. They
throw that ice about a quarter of a mile, by the way, so it would
take a lot of folks out there to somehow do that.

The CHAIRMAN. Thank you, Senator.

Senator Kerry? You are next.

Senator KERRY. Thank you, Mr. Chairman.

I just might comment for my friend from Kansas, who knows his
State better than I do, obviously. But, nevertheless, Siemens just
celebrated a groundbreaking of a wind turbine assembly facility
there which will employ approximately 400 people.

Senator ROBERTS. I will be at the dedication, by the way. Thank
you.

Senator KERRY. I have six studies, which do not get referred to
here, six studies: one by the College of Natural Resources, Univer-
sity of California, Berkeley; one by the Center for American
Progress Clean Energy Hub; one by the American Council for an
Energy-Efficient Economy; one by the Perry Group at the Univer-
sity of Massachusetts Center for American Progress; another by the
U.S. Conference of Mayors; and finally, an RDC one; and these are
among several. Every single one of them shows Kansas growing in
investment, growing in net jobs, and a net reduction in household
cost by 2020 on average, about $8.39 per household, a gain to your
citizens.

The reason for that—and I am not going to spend a lot of time,
because we do not have a lot of time, 5 minutes, obviously. But,
this question of assumptions, the question asked by the chairman,
is really fundamental to this, folks, and we have to be realistic
about them.
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I would like to ask unanimous consent that a Washington Post
op-ed by John Doerr, who is a very well-known venture capitalist
in the United States, and Jeff Immelt, the chairman and chief exec-
utive officer of General Electric, be made part of the record.

The CHAIRMAN. Without objection.

[The article appears in the appendix on p. 157.]

Senator KERRY. Let me make it clear: these are practitioners.
They are not sitting in a theoretical study group. They are out
there creating jobs and very, very successfully, I might add. And
they wrote in this op-ed that the most basic thing we need to do
to get American innovation and competitiveness moving is, number
one, send a long-term signal that low-carbon energy is valuable,
put a price on carbon, and a cap on carbon emissions.

Now, countless companies—a bunch of them just dropped out of
the Chamber of Commerce—have come to the conclusion that is the
way you make jobs. We have to make an analysis of these studies,
and, frankly, both you, Dr. Green and Dr. Thorning, I just find
your studies are not credible.

You do not take into account the cost of inaction. What is it going
to cost our taxpayers in the United States if we do not act? What
is your plan for meeting a 2-degree Centigrade maintenance of
virlarr‘;ling on the Earth’s temperature? Do you have a plan to do
that?

Can you price carbon and accomplish it without moving down
one of the two roads that are available to us, either a carbon tax—
which everybody here knows the U.S. Congress will not pass, be-
cause in order to change behavior it would have to be high enough
that just nobody will accept that.

But when you have assumptions that are so out of whack with
every other study, for instance, your study, the ACCF study—and
the chairman raised this question—your household cost projections
are 3 and 4 times higher than the Energy Information Agency,
which does this every day, professionally for us, for the govern-
ment. The EPA, the CBO, on which we base now the healthcare
debate and a lot of other debates, you range from $730 to $1,248
as your household cost projection, compared to $80 to $300 for
every other one of those studies.

You have not only high allowance forecast prices, but then you
make statements, Dr. Green, like the one where you said Europe
is not working, the trading system failed. It did not fail. It is work-
ing. In fact, they have embraced it, and they are excited about how
well it is working. They began a 2-year initial phase, in which they
made some mistakes. They acknowledged the mistakes they made,
and then they fixed those mistakes.

Now they are in their second phase. In fact, they have an abate-
ment in the first phase, as much as 5 percent down. There was a
1.6-percent drop in EU-15 emissions, contrasted with an increase
in GDP of 2.7 percent over that period. They have reduced emis-
sions, they are growing their economy, they are on track to meet
their Kyoto targets, and they are a leader in green global tech-
nology.

Germany, today, has created more jobs in the green sector of al-
ternative renewables. They have 280,000 people working at new
jobs, more people than in their vaunted automobile industry. So,
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how can you have a study that does not take into effect the impact
of energy efficiencies, or of the cost of inaction in not doing it?

We do not have time to go into all of this, but I will just leave
you with this. I would like your comment to it.

This is today’s Reuters, a story out of London: “The world will
have to spend an extra $500 billion to cut carbon emissions for
each year it delays implementing a major assault on global warm-
ing, the International Energy Agency said on Tuesday.” Every
year’s delay beyond next year will add another $500 billion extra.

Now, I would ask you. Did you take that into account in your
studies?

Dr. THORNING. Those are very excellent questions, and there are
a lot of them. I will try my best to answer some of them.

First, you ask, did we take account of the environmental impact
of not enacting the cap-and-trade legislation?

Well, EPA Administrator Jackson testified recently that, if the
U.S. did achieve the targets in the Waxman-Markey bill, it really
would not matter by the end of this century because other coun-
tries, China and India in particular, are not willing to undertake
hard targets.

Senator KERRY. That is not accurate.

Dr. THORNING. Well, the Obama administration——

Senator KERRY. That is not accurate. You have to be accurate.
China has said they are going to do a specific energy intensity re-
duction. It is a 20-percent target. They have set it, and they have
exceeded it, thus far.

Dr. THORNING. Well, we will see whether they are able to deliver
on that. But until developing countries are willing to take on the
same kind of targets that developed countries are, we really, ac-
cording to EPA’s own analysis, will not see meaningful reductions
in GHG concentrations.

Second, if you take a look at the studies you mentioned, the Cen-
ter for American Progress Study and the ACEEE study, which I
cite in my testimony, they used input-output analysis.

And let me read from my testimony. This is from the CAP report
itself. They identify the problems with their analysis. They state:
“There are certainly weaknesses with our use of the input-output
model. The most important is that it is a static model, a linear
model, and a model that does not take into account the structural
changes in the economy.” So they admit that there model is inad-
equate for analyzing the dynamic impact of sharp increases in en-
ergy prices.

So, I think, when we look at potential consequences from capping
carbon emissions, most experts feel a macroeconomic analysis is
the most appropriate. And, once you have looked at a macro model,
then you need to look at the assumptions. We feel that the assump-
tions we embedded in our simulations, using the NIMS model, are
appropriate, given what we know about the future development of
technology.

So, another thing to think about, I would like to mention two
studies, one from Denmark, one from Germany, recent studies look-
ing at the cost to the Danish and German economies of putting in
place solar energy. For example, in Germany, a new study by RWI
shows each job in Germany is costing about 280,000 euros, each of
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these solar jobs. There is a study from Denmark showing the wind
power jobs are costing the Danish taxpayers approximately 160,000
euros. So, I think we need to be aware of the cost of this type of
initiative and balance how quickly we want to move in that direc-
tion.

Senator KERRY. My time is up. I do not want to abuse it, but,
Mr. Chairman, can I just

Well, I would just say again—Ilook, I respect that there are costs
obviously with transition. But the fact is, the Commerce Depart-
ment devotes a considerable amount of resources to maintaining
the viability of its input-output analysis. And, obviously, there are
structural changes that take place. We all understand that. But the
ones that have been taking place are to the plus side of the econo-
mies of these countries, and to the negative of ours.

For instance, of the top 30 wind-solar battery companies in the
world, only 5 are in the United States of America. We invented
those technologies. We are losing them to other places. And, I think
in the end, your analysis that you just gave us did not answer the
question of the costs of inaction, or of how you maintain a 2-degree
Centigrade warming without pricing carbon.

Senator GRASSLEY. We will move on. I am going to take my turn
now. Senator Baucus is temporarily out.

This would be for each of you, but I do not want too long of an
answer, because I have more than one question I want to ask.

The committee has heard testimony in the past from CBO and
other economists on a cap-and-trade system that, by diverting re-
sources to reducing greenhouse gas emissions through new tech-
nology or a more expensive form of energy that would not other-
wise be economical, there is a net cost to the economy.

In other words, carbon limits cannot increase total employment
across the economy, with emphasis upon “total.” In fact, while
there will be some jobs created in certain industries that produce
low-carbon energy—and we have had Siemens move into Iowa, so
I am well-aware that green energy brings with it jobs—high energy
prices will result in a net loss of jobs that otherwise would have
been created or sustained in the absence of a cap on carbon. Would
everyone on the panel agree with that basic economic principle?

[No response.]

Senator GRASSLEY. All right. Since everybody is quiet, then you
agree? All right.

Dr. GREEN. I will say it out loud: yes, I agree with that principle.

Senator GRASSLEY. All right. Do you want to comment, sir? Mr.
Breehey?

Mr. BREEHEY. Yes, Senator.

I think it is impossible to not acknowledge that an economy-wide
greenhouse gas program would have a net negative impact on
GDP. But I think some of the studies, and some of the doomsday
scenarios, fail to acknowledge the net negative economic costs asso-
ciated with the energy efficiency solutions that Senator Kerry re-
ferred to, and that those represent some of the least expensive
emissions reductions opportunities present in our economy and,
over the long run, will have a positive economic impact. So, I think
some of the doomsday scenarios that we are hearing are vastly
overstated. And, I think, as Senator Baucus alluded to, the innova-
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tion that a cap-and-trade program encourages will result in lower
costs than most predict.

Senator GRASSLEY. All right. I have a question for Dr. Green.

It is sometimes argued that a cap on carbon, which raises the
cost of energy, will create the incentive to develop new technologies
or undertake new projects to increase energy efficiency that other-
wise would not be pursued, which in the long run will save con-
sumers money. Would you comment on that possibility?

Dr. GREEN. Well, that is a possibility that, indeed, if you raise
prices, you will spur research. Consumers will attempt to reduce
the cost burden by deploying new technologies. The question is, if
those technologies are genuinely efficient—economists do not be-
lieve in the idea of $100 bills lying on the sidewalk. If there are
efficiencies to be gained where the consumer truly benefits, the
consumer will engage in that behavior spontaneously. It does not
take the government to tell me that I should pick a $100 bill up
off the pavement.

And so, the question is whether these are real or whether they
would happen regardless. But it does not offset the net effect that
pricing carbon will have an overall net impact on the economy, it
will reduce economic growth, and it will reduce jobs.

Senator GRASSLEY. Ms. Ton-Quinlivan, I have a question for you.

I understand that your company is one of the lead advocates of
the 50:50 policy found in both the Waxman-Markey and Kerry-
Boxer bills, whereby half of the free allowances are given out to en-
ergy companies based on retail electric sales as opposed to the ac-
tual need for allowances. This rewards companies like your own
that have the good fortune to generate a large portion of their en-
ergy from hydro-electric. However, it comes at the expense of en-
ergy users, like my home State of Iowa, who will see electric bills
go up even further if allocations are based solely on need.

A question. Since companies like yours, who because of geog-
raphy have the ability to generate low-carbon energy, will already
be relatively better off under a cap-and-trade system, how can your
company justify a policy that further exacerbates the differences
between the burdens on constituents in the Midwest, as opposed to
those who live in California or New England?

Ms. TON-QUINLIVAN. Senator, since my area of expertise is in the
workforce development area, let me constrain my answer to that
area.

What we know from California is that our regulators have given
us a lot of certainty around the sequence in which we have to
prioritize the source of our energy, with energy efficiency on top on
the loading order before we can pursue demand reduction, renew-
ables, and conventional sources.

And, what I do know from the energy efficiency side is that, as
a result of this certainty, our workforce has 600 people who are fo-
cused entirely on energy efficiency, and then we built training pro-
grams that have fed over 68,000 trainees into our third-party con-
tractors to do that work.

Senator GRASSLEY. All right. It is Senator Cantwell’s turn.

Senator Cantwell?

Senator CANTWELL. Thank you, Mr. Chairman. Thank you very
much.
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Dr. Green, I do not want to argue with you about whether Eu-
rope has succeeded in trading because, frankly, I do not think the
United States has. And, the fact that the derivative market still
has not had loopholes closed in it is, in my opinion, no reason to
start a carbon futures market that might have the same loopholes.
In fact, I do know that Europe did cut up carbon futures into
tranches, just like we did on the credit default swaps, and it was
very unfortunate.

But, I do want to get to your point about SO, and CO, and the
difference, because you were saying that there is something
uniquely different about those two markets, and the fact that one,
I am assuming, had a more limited impact, and thereby we could
achieve results. And so, now you are almost saying a cap and trade
is not the right tool. Is that right? It is not robust enough for the
challenge that we face? And so, if you could talk about that, and
then whether you think a cap-and-dividend model is a little closer
to that flexibility that would be needed.

Dr. GREEN. Thank you for your question, Senator.

I would like to praise, by the way, your cap-and-trade bill for its
remarkably admirable brevity and its close adherence to what an
economist would say cap and trade should look more like.

I would also like to applaud your concern over the financial im-
plications of cap and trade and mortgage-backed securities. I call
them, actually, poorly understood financial instruments, or PUFIs,
because we are talking about a huge amount of the economy that
would be put into these instruments, the energy economy. And we
have really no idea what the end result is going to be. If the
scheme is not sustainable, the government will burst the bubble,
and that could be a very big bubble, indeed.

Now, as to why SO, and CO, are different, there are many rea-
sons. The first is, with SO,, you had readily-available scrubbing
technology that was only marginally more expensive than oper-
ating without. Laws have been changed to allow low-sulfur coal to
move across the country to plants that did not have access to it
previously. You had a small number of players. You had a single
jurisdiction, the United States. You had only one industry sector,
so there was not intra-sectoral competition or rent-seeking possible,
nearly as much as there is under cap and trade. You had an easily
measured pollutant. SO, is an active substance, easily measured
directly, as opposed to being estimated through inventories or cal-
culated based on the type of fuel input. It was a smaller section of
the economy being affected as a whole. And, I would point out that,
in fact, if you look at the modeling that was done on the SO, trad-
ing system, some people say that the industry groups overesti-
mated the cost, and the fact is, they did not.

As they estimated the cost of early bills, the cost estimates were
higher. The bills were changed in response to those estimates, and
the costs were lowered. The final economic estimates of cap and
trade turned out to be very close to the real cost because the earlier
estimates had led to changes in the legislation.

This is why the cap and trade—as I said, the economists who de-
veloped cap and trade and mathematized it pointed out that cap
and trade is for discrete, local, constrained pollutant control. It is
an excellent instrument for that, and it can be used for not only
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pollution control, but also things like tradable quotas for fish,
which is another implementation of a market measure, where you
cap the withdrawal and you trade the rights to withdraw. But it
is not appropriate for greenhouse gas controls.

Senator CANTWELL. And so the point is, that with something
where you need a more robust tool to have a cap but then have a
price collar, the price collar acts as a more effective tool in keeping
the price, and thereby is closer to the carbon tax that you are sug-
gesting.

Dr. GREEN. Well, several things. First, auctioning all permits. If
you are going to do cap and trade, you really do not want to get
into this freely allocated permit thing because it leads to over-
allocation, it leads to early inaction in the market. Full auctioning
of permits is essential to establish their real value.

Second of all, the price collar. Well, a price collar mitigates some
of the problems of cap and trade, but not all. It does mitigate the
price volatility element of cap and trade. Again, the difference be-
tween SO, and CO,, one of the problems with that is that, when
our economy grows, CO; levels spike up, as they have spiked down
as our economy has tanked. And, when that happens, those permit
prices are going to shoot up and become quite volatile, and they
will shoot down. A price collar prevents that, but at the same time,
it also prevents you from gaining the benefits of a low permit price.
You do lose the risk of a high permit price, but you lose the benefit
of a low permit price. And, so, it is not a panacea.

Senator CANTWELL. What did you say? PUFI? What did you say?

Dr. GREEN. PUFIs, poorly understood financial instruments.

Senator CANTWELL. All right. Thank you.

Senator STABENOW. Well, as we proceed with our chairman and
ranking member having had to leave, I will now turn to my own
comments and questions, and then Senator Hatch, and any other
members who come in.

Welcome. We appreciate your comments very much.

When I look at this, coming from a State that is known for mak-
ing things, and doing a very good job of making things, designing
things, I look at this whole discussion very much through the prism
of jobs and how we keep the next generation of technology manu-
facturing in this country.

I do not want to see what happened with the computer-age,
where we make all the technology and then it is manufactured
overseas, so that the President of the United States gives the latest
technology in the form of an iPod to the Queen of England, tech-
nology from America, made in China.

I think, if that happens around clean energy, we will all have
failed, and so I am very much looking at this through the prism
of how we create policies that create jobs here. First, a couple of
comments. From my perspective, we can either do this well and
jobs will be here, or do this poorly and they will not be here.

And so, a number of questions: how we allocate allowances, as
well as carbon credits, how we use those; what kind of a border pol-
icy; what kind of trade enforcement; what kind of price collar; and
there are a whole range of issues that I think we need to be ad-
dressing.
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I also think it is important, though, for us to acknowledge a cou-
ple of things that, while we do not yet have the technology readily
available in a number of areas—and Dr. Green, you have spoken
about this a number of times—we have the capacity to create the
technology, which will create the jobs. Some of this is about timing,
I think.

And that is why things like energy efficiency become so impor-
tant. When the McKenzie Consulting Company reports that the
U.S. economy could reduce emissions equal to the entire U.S. fleet
of light trucks and cars and save $1.2 trillion through 2020, I think
that goes to what we have been trying to do in the Energy Bill
around energy efficiencies, buildings, other energy efficiencies, and
SO on.

The second piece of this is the role of agriculture and forestry,
which, while they are not a capped industry under any of the bills,
an incredibly important part of capturing carbon, holding carbon,
is making sure we are not cutting down our forests, that we are
mariaging them correctly, and we are managing agriculture effec-
tively.

So, I start from the fact that I think there are some bridges that
allow us to get there, that allow us to capture carbon and move for-
ward while we are developing the technology.

My questions go to how we, in fact, compete in what I believe is
a race with China and other Asian countries as it relates to clean
energy jobs. We put a manufacturing credit into the Recovery Act.
I was pleased to help champion that, but there is a cap on that.
It is going to expire at some point. We have many, many more com-
panies that want to use that than we actually have the amount of
dollars in there.

Senator Menendez and I are working on a solar manufacturing
credit that would create over 200,000 jobs. I know in my own State,
where we make one-third of all of the polycrystalline silicon for the
world, and it is shipped overseas, a lot of that to Germany, a lot
of that to Asian countries, incentivizing manufacturing means it is
going to be here, and we are already starting to see that with the
manufacturing credit, and so on.

So, my question goes to the race with China and clean technology
jobs. How do we ensure that we retain those jobs here for U.S.
workers—and I am sure everyone thinks that that is important—
and address our green trade deficit, which is billions and billions
of dollars? How do we make sure that, in the end, we are leading
in technology industries, including solar, wind, CCS, nuclear,
across the board? I would ask anyone who would want to respond
to that. How do we make sure we get there?

Dr. GREEN. Well, thank you, Senator.

If I may, I think it is a very important question, and it really
comes down to the fact that our manufacturing is more costly than
China’s is. Their labor costs are much lower. Their environmental
standards, while they are good on paper, are often not enforced in
practice, allowing them to do a lot more low-cost manufacturing,
and it is a serious risk that we will, indeed, send our dollars over
there to buy their technologies.

The only thing that I would say could fix that is if China actually
accepted a cap on emissions, which I have to correct, Senator
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Kerry. An emission intensity target does not mean that your emis-
sions go down. This was pointed out when the Bush administration
tried to promote emission intensity measures as their approach to
climate change in their Clear Skies proposal. You can become more
energy efficient, and your emissions can still grow as your economy
grows. So, to say that China has adopted a cap on its emissions is
not correct. Until they do, we cannot compete with them on a level
playing field.

Senator STABENOW. Well, and I am going to stop at this point
and say, what has been happening in America is, we are losing our
middle class because we have accepted a race to the bottom.

Saying to people, we can only compete if you work for less and
lose your health care and pension, is not how we are going to keep
a standard of living in America. There is a better way to do that,
I would argue, certainly, if we focus on enforcing a level playing
field on trade and if we make the investments that we need to
make. But I am wondering if you would like to respond as well. Mr.
Breehey? Yes.

Mr. BREEHEY. Thank you, Senator, indeed.

As I alluded to in my testimony, it is tremendously disappointing
to the labor movement, those of us who represent workers and
manufacturing, that we are seeing the investments—that our tax
dollars have been made to promote jobs overseas, and we have to
avoid those mistakes when we put together cap-and-trade legisla-
tion.

While I know that there are some who will argue that it would
be protectionist, we would argue that American jobs are worth pro-
tecting, which is why we would say that any technology manufac-
turer, any power generation company, any wind turbine manufac-
turer that receives an incentive through a cap-and-trade bill, either
through an allocation of allowances or through revenue generated
from an auction of allowances, should be required to adhere to do-
mestic content requirements, through the application of laws like
Ehe ](Biuy America Act, to the technologies that are going to be pro-

uced.
fSenator STABENOW. Thank you very much. I notice that I am out
of time.

I will just comment that China has adopted a “Buy China” pol-
icy. Every other country seems to get it but us in terms of the need
to invest in our own jobs at home, so I hope our policy is going to
include the ability to create those jobs here.

Mr. BREEHEY. I could not agree more. Thank you.

Senator STABENOW. Senator Hatch?

Senator HATCH. Well, thank you, Madam Chairperson. This has
been an excellent group, and I have really enjoyed listening to your
testimony.

I would ask unanimous consent that the Americans for Tax Re-
form’s statement be put formally in the record at this point,
Madam Chairman.

Senator CANTWELL. Without objection.

Senator HATCH. Thank you.

[The statement appears in the appendix on p. 152.]

Senator HATCH. Now, Dr. Thorning, the Congressional Budget
Office released a report this past September entitled “The Eco-
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nomic Effects of Legislation to Reduce Greenhouse Gas Emissions.”
I would like to highlight several findings from that report.

The increases in the price of energy caused by the program
would reduce workers’ real wages. The cap-and-trade program for
carbon dioxide emissions would reduce the number of jobs in indus-
tries that produce carbon-based energy, use energy intensively in
their production processes, or produce products whose use involves
energy consumption, because those industries would experience the
greatest increases in costs and declines in sales.

The industries that produce carbon-based energy—coal mining,
oil and gas extraction, and petroleum refining—would probably suf-
fer significant employment losses over time. The process of shifting
employment can have substantial costs for the workers’ families
and communities involved.

Now, Dr. Thorning, other witnesses on this panel have stated
that the construction of facilities will create hundreds of permanent
jobs in various parts of the country. Now, do you believe that “cre-
ate” is the right word to use in this context? Should we not say
“shift,” if it appears that the coal, oil, and gas States would lose
a significant amount of jobs and reduction in salaries?

Dr. THORNING. Yes, Senator Hatch. It seems to me what we are
looking at is a shift of where resources are deployed. Based on the
study that ACCF and NIMS did, as well as other studies cited in
my testimony, there would be a shifting of jobs. There would be
new, renewable energy, energy efficiency jobs created, but overall,
because of the loss of productivity, the premature obsolescence of
the existing capital stock, there would be a slowing of economic
growth overall, compared to the baseline forecast.

Senator HATCH. Dr. Green, you mentioned that cap and trade
has not worked well in Europe. Can you help us understand how
and why it has not worked in Europe and whether the bill we are
considering today in the Senate would have the same problems as
they have faced in Europe?

Dr. GREEN. Well, Senator Kerry pointed out that the first phase
of the European Trading System was considered a trial phase. It
is not clear if it was originally designed as a trial phase or re-
named one after the first time the permit price collapsed.

But, they had repeated collapses of permit price to virtually zero
and massive permit price volatility. They had fraud and offsets
where they exported quite a lot of money to China for false offsets.
They have had protests by various sectors as they have tried to
auction more permits, with the result that those sectors have got-
ten exemption from needing to buy permits, have gotten free alloca-
tion maintained for them, and I think all of these structural prob-
lems with the carbon market will play out here. We are going to
allocate the majority of permits for free. We are not going to auc-
tion the majority of permits. We have offset provisions that are
going to be problematic, as has been pointed out by others.

Several studies of offsets have shown them to be plagued with
fraud and abuse and illegitimacy, so I think we will see many of
the same problems play out as has happened with the European
Trading System here, but on a broader scale, because we have a
very large economy and we have the opportunity to do greater mis-
chief.
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Senator HATCH. Well, I am very interested in how a cap-and-
trade program would affect the poor. I have heard that the poorest
of the poor spend as much as 50 percent of their incomes on energy
costs.

Now, in your view, is it possible to construct a cap-and-trade pro-
gram that reduces carbon emissions, that is not felt by the poor?
And, can you explain why it is possible or not possible to protect
the poor under such a program, if that is possible?

Dr. GREEN. Well, it is possible to shield them, to a certain extent,
by redirecting, if you do auction permit revenues, that revenue to
lower-income people.

As you pointed out, low-income people use a disproportionately
high amount of their income to pay for energy, not just directly as
we have studied at AEI, not just directly in terms of flipping light
switches and gassing up their car, but the products that they buy
are infused with energy as well, and so their energy costs are dis-
proportionately high.

But on net, ultimately, the point of this exercise is to raise the
cost of energy. It was pointed out earlier that a carbon tax is not
possible because you would have to raise it so high that nobody
would accept it. Well, cap and trade is a carbon tax, it is just ap-
plied indirectly, so the permit price will have to rise very high if
you are going to see actual change in emissions.

But, to sum up my answers, basically, you can shield them to a
certain extent by targeting them with new resources, but overall,
as they are going to be mostly affected by the downturn in the
economy and the downturn in jobs, they will not be net winners in
a cap-and-trade system.

Senator HATCH. All right. Senator Kerry, they apparently did not
start the clock when I began, but I have just three more questions.
Could I ask those?

Senator KERRY. Absolutely.

hSenator HarcH. All right. I appreciate your courtesy in doing
that.

Toward the end of your remarks, Dr. Green, you spoke about
how under cap and trade we will have winners and losers. Is that
true on the international scale? If we implement cap and trade and
China and India do not, is there any possible way that our Nation
could come out winners under that scenario?

Dr. GREEN. The second question, first. No. If the United States
implements cap and trade unilaterally, as Dr. Thorning pointed
out, the emission reductions we can achieve as a country pale to
insignificance with regard to the growth expected in China and in
the rest of the world. There would be no environmental benefit, but
we would, indeed, make ourselves considerably less competitive by
raising our costs of energy goods and services and manufacturing
across the country.

There will be sectoral and regional winners and losers, as was
pointed out. Some of the coastal areas have access to greater
amounts of hydro, and they have more temperate climates. They
have already had to switch to natural gas, in California’s case, for
traditional air pollutant reasons, whereas the center of the country
is more inclined to rely on gas or heavy crudes from Canada, which
will be affected by the current legislation.
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So, there will be many winners and losers, including internation-
ally. We will impair our economy to the benefit of our competitors.

Senator HATCH. Dr. Thorning, do you agree with that?

Dr. THORNING. Yes, Senator.

Senator HATCH. All right.

Now, just one last question of Mr. Breehey. I appreciate your ef-
forts for your union, and that is great. You mentioned in your re-
marks that industries such as steel, cement, and chemicals are
more sensitive to energy cost increases than other sectors of the
economy. Can you help us understand why this is the case, and
also what the impact on jobs will be for those industries if S. 1733
were to be enacted as written?

Mr. BREEHEY. Yes, Senator. In the case of a lot of those indus-
tries, such as chemicals, energy inputs, both in terms of power use,
as well as natural gas feedstocks in the manufacturing process,
make them particularly sensitive to price increases and make them
particularly sensitive to the impacts of a cap-and-trade program.

I am sorry, sir. I forgot the second part of your question.

Senator HATCH. You are concerned about it, are you not?

Mr. BREEHEY. We are certainly concerned about it, which is
why——

Senator HATCH. You would lose a lot of jobs.

Mr. BREEHEY. There are certainly a lot of jobs. As Senator Kerry
has pointed out, though, we do have some concern. We feel like we
need to take into account the cost of doing nothing.

I represent workers, for example, along the Gulf Coast. If climate
change results in more frequent, worse storms, those workers are
going to be negatively impacted. So we are trying to think of, what
is the right balanced approach that will mitigate negative employ-
ment impacts across the economy, both considering the cost of ac-
tion and the cost of inaction.

But we believe that there are reasonable things that can be done
within the context of a cap-and-trade program that would mitigate
the negative impacts on workers and energy intensive trade-
exposed industries. Those include a robust allocation of allowances
to an output-based rebate program, such as has been proposed in
S. 1733 and was included in the Waxman-Markey bill. We believe
maybe 15 percent of the available allowances should be allocated
to such a program.

We also believe that, as has been indicated, it makes no sense
for us to take action if major emitters in the developing world fail
to follow our lead. We will only result in exporting both jobs and
pollution to countries that fail to act, which is why we believe the
Senate should certainly include a border measure that would put
sort of a carbon tariff on energy-intensive imports from countries
that fail to take comparable action.

Senator HATCH. Thank you, Senator Kerry. I appreciate it.

Senator KERRY. Thank you, Senator Hatch.

One thing I might mention, Senator Hatch, because I had some-
thing to do with it at the time, I was at the Kyoto negotiations, and
none of us was very happy with the outcome of that, and I joined
in the effort on the floor when we did the Byrd-Hagel Amendment,
because we felt we had to have everybody under the tent, and
clearly, that was a failed process.
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In arguing with the Europeans that they should undertake the
concept of cap and trade, initially they were very opposed to it.
They did not believe in it. They saw it as a gimmick by which peo-
ple did not actually reduce pollution, and so they did not really
wholeheartedly embrace it. That is the attitude that governed how
they went at the initial execution implementation in Europe with
that effort.

The problem is that initially they allocated most of the allow-
ances to emitters, created a windfall profit situation. They had
some problems with what they gave to the cement industry, alu-
minum, others, et cetera. They also had a problem that they did
not allow the banking of allowances between those phases, so that
allowances became worthless at the end of the initial phase, so that
drove the market down. They also had incomplete market data that
was released at one point, which scared a lot of people, and it
wound up driving the market down.

So, it 1s fair to say they had some problems and they had a col-
lapse, and I accept all of that. So did they, for that matter. But
that is why they put in place a number of reforms. They have
begun to transition the amount of auction that they will have, and
it is working very effectively now. I have been meeting over these
last months with the environment ministers and finance ministers
and other leaders, all leading up to Copenhagen, with the idea
that, indeed—and I say this to you, Dr. Green, you are absolutely
correct—we have to have a global solution. We cannot sit here if
the United States does this all by ourselves. We all understand. It
is a non-starter.

The President should never think of bringing a treaty here to us
that does not have a global component. But it is not fair to say—
and I have had this argument with the Chinese—that energy in-
tensity does not result in emissions reductions. It can, depending
on where they are reducing the intensity, and how. And you can,
in fact, translate a reduction in energy intensity into emissions re-
ductions.

This is the big argument we are having with China right now as
we go to Copenhagen, to make certain that what we get out of
China, India, Brazil, the middle developing countries, the near-
developed countries in some cases, is measurable, and reportable,
and verifiable. Those are the key words that have to guide us. If
we can get that out of Copenhagen, or beyond Copenhagen—I think
we may hopefully get a political agreement there—then we trans-
late it into a real treaty.

I join with other people in saying that we are not going to dis-
advantage the United States. What is interesting, Senator Hatch,
is that other countries are adopting this idea that, indeed, if under
an environmental international agreement we all have agreed to a
standard of behavior by which we are going to reduce emissions
and invest in those efforts, if some country stays outside of that
and says, aha, we are going to take advantage of this, and while
you guys are busy making your products slightly more expensive
or transitioning because you are investing in new capitalization to
meet the standard, we are going to take advantage of it and sell
in your country and undermine your market. We are not going to



30

let that happen, and other countries are not going to let that hap-
pen.

And so, I believe we will for the first time be able to put together
a global environmental protocol by which people are agreeing under
international law that, if some outlier country decides to try to take
advantage of other countries, they are going to be the odd person
out, because their products are not going to come in cheaper than
the cost of reducing that carbon.

So, that is what a lot of folks have argued on that part of this.
That is in the Waxman-Harkey bill. We have changed it in our bill.
In fact, this committee will ultimately decide that language, and
we need to make it WTO-compliant, and I think we can. But that
way, we stand up for the American worker, American businesses,
for a fairer playing field, and we have a way, hopefully, of address-
ing this question.

The final comment I make is that we have to, in these analyses,
take into account what happens if we do not do this. The cost of
$500 billion a year cannot just be written off. That is going to come
back to haunt the American taxpayer, one way or the other: crops
that are more expensive to produce, rivers that are more polluted
that we have to clean up. You could run the list: fires that are
more intense in the west, insurance costs that go up as a result;
water that disappears in Montana; agriculture, the heart, the
bread basket of the country. These are all very, very serious issues,
and they are going to result in massive infrastructure expenditure
to pipe water somewhere, or to move whole agricultural sectors of
the county to other parts of the country where things will still
grow.

What bothers me is, too many of the studies never factor in the
benefit of energy efficiency. The MacKenzie Company—which I
think, I am sure both of you respect—has done a superb analysis
called the Carbon Cost Abatement Curve. That curve shows that,
for the first 20 or 30 years of investment, it pays for itself. I can
show you Hewlett Packard, IBM, Johnson and Johnson, BP. There
are a host of companies across the country that are investing and
have reduced their emissions by 20, 30, 50, 60 percent. We are just
talking about trying to grab 20 percent over 10 years. They have
reduced it in the last 5 or 10 years over that amount, and they are
making money, and they have increased their market share.

So, I would like to ask you to take a look at those companies,
factor in that practical experience, because I think it speaks vol-
umes to what the potential growth here is for us. And, what I fear
is—I do not have the article still, we submitted it—but where a lot
of business people are telling me, people like Lewis Hay, who is the
chairman of Florida Power and Light, one of the biggest utilities
in America, Jim Rogers, chairman and chief executive officer of
Duke Energy, who happens to be also the head of the American
Competitiveness Council—his job is to make America competitive.
He believes that if we just sit here the way we are sitting here and
do not do this, China, India, a host of other countries are going to
clean our clock economically.

China has set out to be the number-one country in electric car
production. They have tripled their wind power targets for next
year. They have set a higher standard for automobile emissions
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than we have. Now, I agree with you, they do not always have the
strongest enforcement, and we need to strengthen the enforcement
structure as we go to Copenhagen and work at this.

But the fact is, in terms of raw job creation and moving into this
sector, if we do not go there, somebody has to explain, to at least
this Senator, where America’s great job growth is going to come
from and what products we are going to compete in, because the
fastest-growing sector of every economy anywhere in the world
today is in the energy alternative, renewable, and efficiency sector.

And in the 1990s, when Americans made a lot of money, we had
a technology boom. It was a $1-trillion market, and there were 1
billion users. The energy market is a $6-trillion market, and there
are 6 billion potential users.

If we do not lead in this, I fear the naysayers are stopping our
ability to embrace America’s next stimulus package, if you will,
which is the movement into this pricing of carbon, and other coun-
tries are going to beat us to the technologies, and we are going to
be sitting there sucking wind.

Maybe you want to respond to that.

Dr. GREEN. Well, thank you, Senator. First of all, I am very glad
to hear you say that you do not believe in unilateral action, and
I would welcome further discussion of the energy intensity question
with you because it is entirely possible—as you said, you can re-
duce energy intensity and reduce the growth in greenhouse gas
emissions. But, on that, you can still grow tremendously in your
total actual output of emissions.

I am all in favor of genuine efficiency. I have no problem with
genuine efficiencies where there are both energy efficiency gains
and economic efficiency gains. But, when you have energy effi-
ciency gains that are not economic, you simply raise your costs of
goods and services; it is essentially an argument. You can foster
those changes through government incentives, but at the end of the
day, you have taken a step that is non-ecomonic and you have,
therefore, lost money to your economy that otherwise would have
been better deployed elsewhere. That is what markets do, they di-
rect capital to its optimum use. The more you distort those mar-
kets, the less optimal the use is and the less your economy grows.

As for the cost of inaction, I was a reviewer on the third assess-
ment part of the IPCC. I looked at the question of what the im-
pacts are. At 2 degrees Centigrade there are very few impacts, in
fact, negative, and there are quite a few positive. You do not have
significant impact until you reach 3 degrees or higher Centigrade.
And it is my opinion, in my assessment of the literature, that we
are not likely to reach those levels.

On the other hand, my latest study, which I will be glad to sub-
mit for the record, lays out an entire strategy of building social re-
silience. In the United States, building resilience is climatic resil-
ience for exactly the issues you raised: what happens when that
snowpack does not come in a certain area; what happens if sea
level rises in a certain area; what happens if you have increased
droughts or heavier rainfalls in certain areas? Those can be dealt
with completely outside of the carbon control framework.
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I have a study that details exactly how you would do that. I will
be glad to submit it for the record and come to your office and brief
you on it.

[The study appears in the appendix on p. 125.]

Senator KERRY. I would be happy to. Well, I need to run in a mo-
ment, but can I cede to you afterwards? How long are you going
to be, do you know? Please, go ahead.

Senator HATCH. What bothers me a lot is that, when I was chair-
man of the Labor and Human Resources Committee, now called the
Health, Education, Labor and Pensions Committee, I used to go
over to Geneva to the ILO, the International Labor Organization.

Now, a lot of these nations signed up for all of the conventions.
We did not. We only signed up for, I think, five or six of them at
the time, and we have not signed up for many more since then. But
they signed up for these wonderfully glowing conventions that they
never lived up to. What I am concerned about, yes, I personally be-
lieve China may very well show up at Copenhagen and say, well,
we are for all of this, but it is not going to make any difference in
what they do.

Now, on this committee, I have worked very hard to have tax
credits for wind, solar, geothermal, nuclear, hybrid cars, plug-in hy-
brid cars, and electrical cars. This is something I have worked very
hard on. And all I can say is, the more I get into some of those
energy sources, the more I find they are extremely expensive com-
pared to oil, gas, and coal, and that 90 to 95 percent of our total
energy needs to come from oil, gas, and coal.

So, as a practical matter, I am very concerned. I think it is won-
derful to want to have the world to all live in accordance with the
globalization approach towards this, but my experience in the 33
years I have been here is that, if we commit to it, we will live up
to it, but a lot of the countries do not. Is that pretty much the way
you feel?

Dr. GREEN. If I may, Senator, thank you. That is a very impor-
tant question. I agree with you. I like all the new technologies, my-
self. I tried to distill ethanol back when I was a teenager so I could
use it to run in our car in 1973, but the BATF would not license
me. It is quite expensive.

I am sorry. I just lost my train of thought there; thinking about
ethanol now takes my point away.

These technologies are expensive, and that will harm our eco-
nomic growth. But your point about the treaties is vitally impor-
tant. This is often misunderstood. Canada, for instance, can agree
to a target, and, if they do not do anything, they cannot be sued
into compliance by their own government. The U.S. is unique in
the status it gives treaties. When we sign a treaty, we live up to
it. Other countries can sign treaties and not live up to them.

That is a fundamental difference that makes the United States
hesitant to embrace treaties as a general rule, and I think wisely,
because treaties have a very high status in American law that is
not necessarily reflected in the other countries.

Senator KERRY. Well, actually, Dr. Green, that is not entirely
true. I am sorry.

Well, let me tell you why it is not, Senator, because I was at the
treaty signing, which we ratified unanimously in the U.S. Senate,
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the 1992 Framework Convention which George Herbert Walker
Bush negotiated, and we did it in Rio, and it has been 18 years
since then, or whatever, and we have not done a thing to meet it.

In fact, the last 8 years, emissions in the United States of Amer-
ica, in greenhouse gases, went up 4 times faster than in the 1990s.
So, that is the reason we are talking about the need to move to a
mandatory reduction, because we did not, and nobody else did ei-
ther. A few people tried, here and there. So, you just cannot throw
that stuff out there like that and say we do it, they do not, blah,
blah, blah.

Look, you do not accept that you have to hold it at 2 degrees. You
may know something that thousands of other scientists do not.
They won a Nobel Prize, you and I did not, and they won a Nobel
Prize for their work that said we have to hold it to 2 degrees Centi-
grade.

The G-20 just went to Italy and came out ratifying that we have
to hold it to 2 degrees Centigrade. Now, maybe you know some-
thing I do not about where the tipping point is. But I have a lot
of scientists whom I respect—from John Holdren, who is now the
Science Advisor to the President, to Jim Hansen over at NASA,
and a bunch of others—who tell us we have a 10-year window to
try to meet the standard of keeping the temperature from rising
over 2 degrees Centigrade or you reach the tipping point.

Now, is the tipping point at 2.2, 2.3, 2.5? I do not know. I do not
think they would tell you if they know. But they know, because of
the consequences of every model that they have looked at, that that
is what begins to happen, and all of the evidence is coming back
faster and to a greater degree than they predicted, underscoring
the predictions they have made.

At some point you have to step back and say these guys are mak-
ing sense, because what they said is going to happen is happening,
and it is happening faster and at a greater risk. To wit, the Chi-
nese, I think Senator Hatch said they do not want to abide by it
or they do not care about it. The Chinese are petrified by what is
happening in the context of global climate change. The reason? The
Himalayan glaciers are disappearing, and the predictions are they
are going to be gone by the year 2035. Now, do I know what will
happen in 2035? No, but I know what has happened. Every pre-
diction about when the Arctic ice was going to melt has been accel-
erated to the point now that, instead of 30 years down the road,
it is now 2013 that they say we will have an ice-free Arctic in the
summer. That is what their predictions are.

Dr. GREEN. I think that has been withdrawn. You might want to
look it up.

Senator KERRY. I have not seen that withdrawn. In fact, they
had an ice-free passage during last summer. I have not seen that
withdrawn. You send me something that says that has been
changed. All right? And we will make it part of the record here.

Dr. GREEN. I will do that, Senator. Thank you.

Senator KERRY. So, the bottom line. Every recent scientific up-
date, and I get them periodically, I ask them to come in and say
what is happening, is it less than, what is the rate, and without
exception they look at me and they say, Senator, I cannot even talk
about some of the things that are happening today publicly, be-
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cause people will not believe it, like columns of methane rising out
of the ocean floor that you can light a match and it will explode
or ignite where it bursts into the open air because the permafrost
is melting. We just voted $400 million to move Newtok, AK. The
citizens voted to move it inland because of what is happening in
terms of the ice melt. There are, I think, some 400 villages threat-
ened now in Alaska. Ask Lisa Murkowski or Mark Begich what is
happening in Alaska.

So, all T can say to you is that we have to employ the pre-
cautionary principle here. If I have a few thousand scientists over
here, and you have a few others over there, the weight is pretty
heavy to say to me that, as a public person, I ought to implement
the precautionary principle. And if I have chief executives, like Jeff
Immelt and Lewis Hay and Chad Holliday of DuPont, and a bunch
of other people who run Fortune 500 companies telling me, Sen-
ator, we have to price carbon and we want certainty in the market-
place, I am going to listen, unless you can give me an overpowering
reason why those guys are all wrong, and I do not think you have.

Dr. GREEN. All I can say, Senator, is I read the IPCC reports,
the Science of Climate Change report, in its totality, cover to cover,
and I follow the latest journals. My doctoral degree is in environ-
mental science and engineering. I daresay I am capable of under-
standing the literature and forming my own opinion.

Senator KERRY. Has your study been peer-reviewed?

Dr. GREEN. No, I do not work in the peer-reviewed literature,
Senator. I do not work for a university.

Senator KERRY. So, you do not submit your studies for any peer
review?

Dr. GREEN. No.

Senator KERRY. You realize that there are something like 2,000
or 3,000 studies all of which concur which have been peer-reviewed,
and not one of the studies dissenting has been peer-reviewed.

Dr. GREEN. That is not correct, Senator.

Senator KERRY. Show me a peer-reviewed study.

Dr. GREEN. I will send you a list.

Senator KERRY. Please, because nobody else has.

Dr. GREEN. I will be glad to.

Senator KERRY. And, in Al Gore’s book, he cites the same fact,
that nobody has ever contradicted it with a peer-reviewed study.

Dr. GREEN. I will be glad to send you some studies, Senator.

Senator KERRY. I look forward to it.

We stand adjourned. Thank you.

[Whereupon, at 12:05 p.m., the hearing was concluded.]
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ADDITIONAL MATERIAL SUBMITTED FOR THE RECORD

Hearing Statement of Senator Max Baucus {D-Mont.)
Regarding Potential Climate Change Legislation and Job Creation

In 1971, the noted economist and Harvard dean Edward Mason said:

“There seems to be no reason to believe . . . that the employment-creating effects of restoring the
environment will be any less than those involved in polluting the environment.”

It seems that the debate over jobs and the environment has been around about as long as we have had
either jobs — or an environment.

Today, we will consider whether climate legislation will create jobs in the energy sector. We’'ll examine
further this Committee’s role in climate legislation. And we'll discuss what we can do both to create
jobs and to ease the transition to an economy that accounts for the cost of carbon dioxide.

| am commiitted to passing meaningful, balanced climate-change legislation. | am committed to
legislation that will protect our land and those whose livelihood depends on it.

| want our children and grandchildren to be able to enjoy the outdoors the way that we can today. So
I’'m going to work to pass climate-change legislation that is both meaningful and that can muster enough
votes to become law.

Today we'll hear predictions — some optimistic, some otherwise — about the effects that climate
legislation will have on American jobs and the American economy. We need to consider these
predictions. But we also need to consider the consequences of failing to act.

We can already see some of these consequences in my home state of Montana, We can see the
consequences in forests near my hometown of Helena, destroyed by pine beetles that thrive in warmer
temperatures. We can see the consequences in sustained drought and more-frequent wildfires. And
we can see the consequences in decreased snowpack and lower stream flows, reducing water for
irrigated agriculture and starving our blue-ribbon trout streams of cold water.

These are serious consequences. And | believe that we can mitigate their effects in a way that does not
harm the economy.

History is instructive on this point.
As a senior Senator on the Environment and Public Works Committee, | wrote much of the bill that

became known as the Clean Air Act Amendments of 1990. That legislation established a cap-and-trade
system to curb sulfur dioxide emissions. It helped to combat acid rain.

(35)
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During the debate on that bill, several industry studies made dire predictions about the effects of the
legislation on the economy. Even studies from the Environmental Protection Agency estimated annual
costs of between $2.7 and $4 billion a year.

And during that debate, there were also dire predictions about job losses. In 1990, the EPA predicted
that between 13,000 and 16,000 coal mining jobs would be lost as a result of the acid rain program.

But a decade later, an EPA analysis determined that the cost of cutting emissions was far lower than
they had expected. Reaching the sulfur dioxide goals set by the 1990 Amendments cost an estimated
$1-t0-2 billion a year. That was less than half their original estimates.

And the EPA found that job loss was about one-fourth of what was predicted. About 95 percent of the
job loss that did occur was due to productivity gains in the industry. Very few jobs were lost due to the
acid rain program itself.

Let me be clear. We should work to minimize any job losses.

But we should recognize that in the case of acid rain, the negative consequences were far less than
projected. We should keep this in mind when similar claims are made about the effects of legislation to
address climate change.

And we should recognize that the Bush Administration noted how cost-effective the acid rain program
was. The Bush Administration found that its benefits exceeded its costs by more than 40 to 1.

To be fair, the scope of climate-change legislation is far broader. And while we must always be mindful
of the cost of legislation, that's particularly true in today's economy. Our unemployment rate remains
far too high. And we must be diligent to create jobs, including in the energy sector.

Again, we can point to some success.

In recent years, Congress has extended and modified the tax credit for production of power from
renewable sources, such as wind and biomass. With that credit, wind turbine and turbine component
manufacturers announced, added, or expanded more than 70 facilities in the U.S. in 2007 and 2008.
These facilities, when fully online, will represent 13,000 new direct jobs.

tam also very interested in a new incentive that we wrote earlier this year — a 30 percent credit for
“advanced energy” manufacturing. We passed this credit to spur domestic production of clean energy
equipment. 1 will be keeping a close eye on implementation of this credit, both in terms of energy
independence, and for creating jobs.

I look forward to hearing our witnesses’ views. Ilook forward to further consideration of these issues in
the Finance Committee. And 1took forward to our efforts to protect both jobs and our environment.



37

Carol L. Berrigan
Senior Director, Industry Infrastructure
Nuclear Energy Institute

U.S. Senate
Committee on Finance

Washington, DC
November 10, 2009

Testimony for the Record

Chairman Baucus, Ranking Member Grassley and members of the Committee, | appreciate this
opportunity to express the nuclear industry’s views on future jobs under climate legislation.

| am Carol Berrigan, senior director of industry infrastructure at the Nuclear Energy Institute (NEI), NElis
responsible for establishing unified nuclear industry policy on regulatory, financial, technical and
legisiative issues affecting the nuclear industry, NE! members include all companies licensed to operate
commercial nuclear power plants in the United States, nuclear plant designers, major
architect/engineering firms, fuel fabrication facilities, materials licensees, and other organizations and
individuals involved in the nuclear energy industry.

Let me begin by thanking the members of this committee for your long-standing oversight of the
nation’s fiscal affairs and for your support of legislation like the production tax credit for new nuclear
generation as passed in EPAct 2005 and the tax credit afforded under the American Recovery and
Reinvestment Act of 2009 for investments in new or expanded capacity to manufacture components for
clean energy technologies. Both of these programs are important initial steps toward the financial
incentives necessary to accelerate the deployment of nuclear energy generation and rebuiid the nation’s
manufacturing infrastructure.

My testimony today will cover three major areas:
1. the role of nuclear energy under climate legislation
2. the impact of new nuclear generation on the work force and manufacturing base
3. recommendations that are essential to expanding nuclear energy to meet the nation’s climate
and energy goals

1. The role of nuclear energy under climate legislation

Today, the 104 reactors operating in the United States are among our nation’s safest and most secure
industrial facilities. In addition, they are the nation’s lowest cost producer of base-load electricity,
averaging just 1.83 cents per kilowatt-hour. These 104 nuclear power plants produce one-fifth of
America’s electricity.

U.S. utilities are preparing to build advanced-design nuclear power plants to meet our natien’s growing
electricity demand. Currently, 13 applications for 22 new reactors are under active review by the
Nuclear Regulatory Commission. Over $4 billion has been spent on new nuclear plant development over
the last few years, including the ordering of long-lead components, and the industry plans to invest
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approximately $8 billion in the next few years to be a in a position to start construction of the first new
reactors in 2011-2012.

Nuclear energy holds great potential for meeting our nation’s future climate-related goals. Today,
nuclear energy represents more than 72 percent of the nation’s emission-free generation portfolio,
avoiding nearly 700 million metric tons of carbon dioxide per year. To put this in perspective, the
emissions avoided are equal to removing 133 million of the approximately 136 million passenger cars
from the nation’s roads. In addition, U.S. nuclear generation has avoided 2.65 million short tons of
sulfur dioxide and 0.91 million short tons of nitrogen oxide compared to the fossil fuels that would have
been burned in the absence of nuclear energy. *

On a life-cycle basis, all energy generation technologies emit some amount of CO, during the
manufacture of components {whether it be pressure vessels, wind turbines or photovoltaic cells) and
during other activities not directly associated with the production of electricity at the power plant. A
number of studies by organizations such as the Organization for Economic Co-operation and
Development have concluded that nuclear energy’s emissions “footprint,” including all of the activities
to build and provide fuel for nuclear plants, is comparable to that of renewable generation sources.

As Congress and the administration turn greater attention to climate legislation, mainstream analyses of
the climate change issue by independent organizations show that reducing carbon emissions will require
a portfolio of technologies and that nuclear energy must be part of the portfolio. Further, they indicate
that major expansion of nuclear generating capacity over the next 30 to 50 years is essential.

Analyses of H.R. 2454, the American Clean Energy and Security Act, which passed the House on June 26,
by the Environmental Protection Agency (EPA) and the Energy Information Administration (EIA)
demonstrate that substantial increases in nuclear generating capacity will be essential to meet the
legislation’s carbon-reduction goals.

In the EPA analysis, nuclear generation increases by 150 percent, from 782 billion kilowatt-hours (kWh)
in 2005 to 2,081 billion kWh in 2050. If all existing U.S. nuclear power plants retire after 60 years of
operation, 187 new nuclear plants must be built by 2050.% In the EIA’s analysis, in the “Basic” scenario,
the U.S. would need to build 96 gigawatts of new nuclear generation by 2030 {69 new nuclear plants).
This would result in nuclear energy supplying 33 percent of U.S. electricity generation, more than any
other source of electric power.

When examining the portfofio of technologies that will need to be deployed in order to meet climate
goals, the Electric Power Research Institute’s {(EPRI} “The Power to Reduce CO, Emissions: The Full
Portfolio” analysis indicated that that there is no single technology that can, by itself, slow and reverse
increases in carbon emissions. A portfolio of technologies and approaches will be required.

* Emissions avoided by nuclear power are calculated using regional fossil fuel emission rates from the Environmental Protection
Agency and plant generation data from the Energy information Administration,

? Environmental Protection Agency, “Analysis of H.R. 2454, American Clean Energy and Security Act of 2009”

3 Energy tnformation Administration, "Energy Market and Economic impacts of H.R. 2454, the American Clean Energy and
Security Act of 2008." The “Basic” scenario represents an environment where key low-emissions technologies — including
nuciear, fossit with carbon capture and sequestration and renewables — are developed and deployed on a large scale in a
timeframe consistent with the emissions reduction requirements of H.R. 2454 without encountering any major obstacles.
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The EPR! analysis starts with the Energy Information Administration’s forecast of electric sector carbon
emissions in 2030, then assembles the portfolio of technologies that could reduce the electric sector’s
carbon emissions to 1990 levels by 2030. All the elements in the portfolio represent maximum feasible
deployment, so failure to develop and deploy the full portfolio would place unsustainable stress on the
other technologies in the portfolio.

EPRI's analysis concludes that reducing U.S. electric sector carbon emissions to the 1990 leve! would
require:

- aggressive efficiency programs to reduce electricity demand growth to less than 1 percent per
year

- 135,000 megawatts {MW) of new renewable energy capacity (instead of the 60,000 MW in the
EIA’s reference case)

- significant improvements in the efficiency of existing coal-fired and gas-fired power plants and
widespread deployment of carbon capture and storage beyond 2020

- accelerated deployment of plug-in hybrid electric vehicles and electro-technologies

- 64,000 MW of new nuclear generating capacity, in addition to the 100,000 MW now operating.*

In addition to producing carbon-free electricity, expansion of nuclear energy generation will serve other
national imperatives. Construction of new nuclear power plants will create tens of thousands of jobs in
project development, construction, operations and manufacturing. A robust nuclear construction
program will also significantly expand the U.S. manufacturing sector and the domestic nuclear supply
chain.

2. The impact of new nuclear generation on the work force and manufacturing base

Thanks to increasing world demand for new nuclear reactors, American companies have an
unprecedented opportunity to expand the nuclear manufacturing base in the United States and open
new international markets to domestic suppliers. American firms have the potential to expand
production and repurpose existing infrastructure to re-emerge as world leaders in the nuclear industry.
in the process, nuclear suppliers can contribute substantially to job creation, economic development
and reduction of greenhouse gas emissions.

Since the interest of this committee is the impact of climate legislation on the work force, | will begin by
describing the size of the work force needed to support the current nuclear industry and new nuclear
construction. The nuclear industry faces several chailenges in meeting its future work force demands,
but with these challenges come significant opportunities for American workers.

Current Nuclear Power Plants: Each nuclear unit in operation today directly employs 400 to 700
people.® In addition to direct employment, the nuclear industry relies on numerous vendors and

“ Electric Power Research Institute, “The Power to Reduce CO2 Emissions: The Full Portfolio,” first release was in August 2007,
updated again in December 2008 and again in July 2009.

® For some single unit sites, the number of workers may exceed 1000. In addition to direct employment, each plant creates
economic activity that generates roughly an equivalent number of additional jobs within the local community and produces
approximately $430 million annually in expenditures for goods, services and labor, and through subsequent spending because
of the presence of the plant and its employees. The average nuclear plants also contributes more than $20 million annually to
state and local tax revenue, benefiting schools, roads and other state and local infrastructure and provides annual federal tax
payments of $75 million.
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specialty contractors for additional expertise and services. For maintenance and outages, nuclear plants
also require skifled labor to compliment full-time utility staff, in some cases as many as 1,000 additional
workers over a 4 to 8 week period, depending on the scope of the outage work. Based on an
extrapolation of data supplied from the Associated Maintenance Contractors, over 30 million man-hours
are worked by supplemental craft labor each year at the nation’s 104 nuclear reactors.

NEI's 2009 nuclear work force survey indicated that 38 percent or 21,600 current nuclear utility
employees will be eligible to retire within five years {2009 to 2014). In addition, the industry continues
to experience non-retirement attrition, which over the same five-year period may require replacement
of an additional 10 percent of the nuclear utility work force or 6,000 workers.

Existing nuclear power plants generate substantial economic value in addition to payroll spending. In
2008, nuclear companies procured over $14 billion in materials, fuel and services from over 22,500
domestic suppliers.® Ongoing operation and maintenance of existing nuclear power plants provides
substantial economic benefit for American manufacturers,

While only 31 states have nuclear power plants, nuclear procurement takes place in all 50 states, with
an average of $277 million of procurement occurring per state, States with the top procurement include
Maryland, with over $1.9 billion; Pennsylvania, with over $1.8 billion; and North Carolina, with over $1.2
billion of procurement. Of particular interest to the members of this committee may be the fact that
last year $555 million was procured from over 1,200 companies in Florida, $463 million was procured
from over 1,600 companies in New York, $415 million was procured from over 1,400 companies in
Massachusetts, $352 million was procured from over 1,550 companies in Texas and $259 million was
procured from over 1,050 companies in New Jersey.

New Nuclear Power Plants: The resurgence of nuclear energy will lead to increasing demand for skilled
labor at all levels. According to a recent analysis by the National Commission on Energy Policy, the
development of a nuclear power plant project will require 14,360 man-years per gW installed. ” These
jobs include skilled crafts such as welders, pipefitters, masons, carpenters, millwrights, sheet metal
workers, electricians, ironworkers, heavy equipment operators and insulators, as well as engineers,
project managers and construction supervisors.

if the industry were to construct the 22 units that are currently under active Construction and Operating
License (COL) review, this would require almost 316,000 man-years of labor. Once built, these 22 plants
would reguire 8,800 to 15,400 permanent full-time workers to operate the plants and additional
supplemental labor for maintenance and outages.

Supply Chain: The nuclear supply chain represents a major opportunity for American manufacturers to
expand capacity to meet the needs of the growing world nuclear power market. Today, there are 53
nuclear power plants under construction around the world. in addition, there are 137 plants on order or
planned in 26 countries and 295 projects under consideration in 36 countries®. This represents a

® Procurement numbers are based on a Nuclear Energy Institute survey of member companies. The numbers include all data
received by NEI through October 31, 2009. Procurement of nuclear services includes fees paid to regulatory agencies. The
referenced number of domestic suppliers includes all organizations from which the industry procured over $1,000 worth of
materials, services or fuel in 2008.

7 Task Force on America’s Future Energy Jobs, National Commission on Energy Policy, 2009, Appendix A: Bechtel Report on
Design and Construction. Man-year numbers include salaried and hourly man-years.

8 “World Nuclear Power Reactors & Uranium Requirements,” World Nuclear Association, Sept. 2009



41

significant opportunity for U.S. based suppliers and they are responding by adding staff and capacity,
and developing additional manufacturing facilities. Over the past few years, we have seen a significant
increase in the number of domestic nuclear suppliers. ASME Section Il Nuclear Certificates (commonly
called “N-stamps”) held in the U.S. have increased 22 percent since the beginning of 2007 —from 221 in
January 2007 to 269 in May 2009.

Today, U.S. manufacturers of components for new nuclear power plants and fuel cycle facilities are
adding to design and engineering staff, expanding their capability to manufacture nuclear-grade
components, and building new manufacturing facilities in preparation for new reactor construction in
the U.S. and abroad. In excess of 15,000 new U.S. jobs have been created to date due to new nuclear
plant activities, Manufacturing and technical service jobs have been created in Virginia, North and
South Carolina, Tennessee, Pennsylvania, Louisiana and indiana. These jobs inciude engineering services
and the manufacture of components inciuding pumps, valves, piping, tubing, insulation, reactor
pressure vessels, pressurizes, heat exchangers and moisture separators to name a few.

3. Recommendations that are essential to expanding nuclear energy to meet the nation’s climate
and energy goals

A program to expand reliance on nuclear energy to meet U.S. climate change goals, even if it only
approaches the scale indicated by EPA and EIA analyses, will require a sustained partnership between
federal and state governments and the private sector, including additional policy support from the
federal government.

Financing is the single largest challenge to accelerated deployment of new nuclear power plants. The
financing challenge for the industry is structural. New nuclear power plants require large capital
investments to be made by relatively small companies. While the financing challenges are different for
the regulated integrated utilities than for the merchant generating companies in those states that have
restructured, they can be managed.

An effective, long-term financing platform is necessary to ensure deployment of clean energy
technologies in the numbers required and to accelerate the flow of private capital to clean technology
deployment. The loan guarantee program authorized by the 2005 Energy Policy Act was an important
step in the right direction, but the scaie of the challenge requires a broader financing platform than the
program envisioned by Title XVil,

Additional federal tax stimulus is also an important element that would accelerate capital investment in
new nuclear power plants and in the critical manpower and infrastructure necessary to build new
nuclear power plants in the numbers required to reduce carbon emissions. Tax incentives could help
refill the pipeline of highly trained personnel needed to build, operate and maintain new nuclear power
plants and restore America’s ability to manufacture the components and other equipment that go into
nuclear power plants in the U.S. and abroad, thereby creating additional jobs.

To provide the level of financial stimulus necessary to accelerate deployment of nuclear energy
consistent with the nation’s climate and energy goals, we encourage you to:

1) Create a permanent financing platform {the Clean Energy Deployment Administration, or CEDA) to
provide loans, loan guarantees and other credit support to clean energy technologies, including new
nuclear power plants and new nuclear equipment manufacturing facilities. We encourage you to
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support the CEDA legislation approved earlier this year by the Senate Energy Committee that would
absorb the Title XVl loan guarantee program into CEDA, not impose limitations on financial support to
any particular technology and provide at least $100 billion in additional loan volume, in addition to the
funding already authorized for the Title XVil loan guarantee program.

2) Provide tax stimulus for investment in new nuclear power plants, new nuclear-related manufacturing
and work force development and expand the existing production tax credit provided by the 2005 Energy
Policy Act.

1. Amend the production tax credit authorized by 2005 Energy Policy Act to:
a. remove the 6,000-megawatt national megawatt limitation and make the credit available
to all reactors placed in service before January 1, 2025
b. allow public power entities to transfer credits allocated to them {by virtue of their
ownership position in a nuclear power plant) to tax-paying partners in the project
c. index the credit for inflation

2. If companies so choose, in lieu of the production tax credit authorized by the 2005 Energy Policy
Act, provide a 30 percent investment tax credit for investment in new nuclear power plants on
which construction begins on or before January 1, 2025, or upgrades to increase output from
existing nuclear power plants, available on an annual basis during construction as investments
are made {qualified progress expenditure credits). Allow credits to be used against the
alternative minimum tax. Allow companies to elect a grant in lieu of the credit.

3. Amend the 30 percent investment tax credit (provided in the American Recovery and
Reinvestment Act of 2009 for investments in new or expanded capacity to manufacture
components for clean energy technologies) to:

a. state explicitly that nuclear energy is a qualifying technology

b. expand the value of the credit to $5 billion (from $2.3 billion)

c¢. extend from 3 years to 7 years the time period allowed between certification of a
project by the secretary and when the project must be placed in service

4. Reduce and eventually eliminate tariff and non-tariff barriers to international trade in nuclear
plant components while providing expanded investment stimulus to develop U.S. manufacturing
capability for nuclear goods and components where such capability does not exist .

5. Provide a tax credit for the expenses of training workers for nuclear power plants and facilities
producing components or fuel for such plants. This credit could serve to accelerate hiring and
allow industry to utilize a broader range of work force training solutions including
apprenticeship programs, community college-based education programs and specialized
technical training not currently available via public educational institutions.

6. Amend Section 468A of the Internal Revenue Code to allow non-rate-regulated licensees that
may be required by the Nuclear Regulatory Commission {NRC), as part of their operating license
requirements, to pre-fund decommissioning costs to obtain a current income tax deduction as
such contributions are made. (For example, some taxpayers may be required to pre-fund
decommissioning costs in one year and the tax deduction for such costs should correspond to
that one-year period.)
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Mr. Chairman, in conclusion, the role of nuclear energy in achieving the nation’s climate goals is clearly
established. The expansion of nuclear energy in the U.S. and globally provides a significant opportunity
for American workers and industry, increasing high-wage employment and significantly expanding our
domestic manufacturing sector. | encourage you and this committee to continue your legacy of
leadership on these issues and promote legislation that would provide the necessary financial stimulus
to realize these goals.
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Senate Finance Committee Hearing
Climate Change Legislation: Considerations for Future Jobs
November 10, 2009
Nuclear Energy Institute Responses to Follow-Up Questions

Questions from Senator Baucus

1. You stated in your testimony that building a new nuclear facility requires a wide range
of workers, including pipefitters, welders, electricians and ironworkers. In your
opinion, to what extent are jobs in the energy sector interchangeable? To what extent
will new jobs in low-carbon industries offset any decrease in energy-intensive and
trade-exposed industries?

‘While many of the skilled craft jobs (welders, pipefitters, electricians, ironworkers, etc.)
across the energy sector require similar skills regardless of the generating technology that
is employed, additional training or certifications may be required to perform required
work.

Revitalization of the nuclear industry will continue to create thousands of jobs for skilled
craft laborers and engineers. Over $4 billion of private capital has already been spent in
preparation for new nuclear construction and manufacturing in the U.S,, which has
created over 15,000 jobs. Although NEI is not in a position to comment on specific
numbers of job losses in other industries, retooling America’s manufacturing
infrastructure to build components to meet global demand for new nuclear reactors will
restore thousands of skilled craft jobs that have been lost in the industrial sector.

2. Several news recent reports indicate that China is making great strides in the
development and manufacture of clean-energy technology. An August 2009 Christian
Science Monitor article notes that Chinese factories already make a third of the world’s
solar cells — six times more than the U.S., and that last year China graduated 17 PhDs
in the field of underground coal gasification, while only two others graduated in the rest
of the world.

Please comment on China’s green technology developments and the impact these will
have on green technoelogy and jobs in the United States. Please also share your thoughts
on the U.S.’s opportunity to engage in similar technology development and job creation,
such as through incentives like the new advanced energy manufacturing credit
Congress passed in February.

The International Atomic Energy Agency and the World Nuclear Association report that
China currently has 11 operable nuclear reactors, 19 reactors under construction, 35
planned reactors and 90 proposed reactors.' China is expanding their nuclear fleet more
rapidly than the United States and is actively expanding manufacturing capability to

! “World Nuclear Power Reactors & Uranium Requirements,” World Nuclear Association, September 2009
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support new nuclear plant deployment. However, 47% of all ASME Section III Nuclear
Certificates® are currently held in the U.S. Many of the reactors being constructed in
China are based on U.S. technology or are being provided by vendors with U.S.
manufacturing facilities, so there are still significant opportunities for domestic expansion
of manufacturing and jobs if it is clear that the U.S. will also build new reactors.

NEI supports incentives such as the advanced energy manufacturing credit passed by
Congress to encourage technology development and job creation. Due to the scale of the
investments required to fully develop domestic manufacturing infrastructure for clean
energy technologies, the dollar amount of the manufacturing credits available should be
increased to $5 billion from the current $2.3 billion and the deployment time-frame
expanded to at least 7 years from the current 3 years. These changes will ensure that the
U.S. is in a position to capture more of the manufacturing base for the global deployment
of clean energy technologies that will otherwise be developed overseas.

NEI is not in a position to comment on China’s expansion in other technologies such as
solar and coal gasification.

3. Through the right clean energy policies, there is a potential to create thousands of new
jobs in the U.S. We know there are various sectors that could experience job growth,
but we need to have a skilled workforce in place to meet the demand. How do we
ensure our workforce is trained and ready to seize these new opportunities? And as
new technology is developed, how do we ensure our training programs equip Americans
with durable, in-demand skills? How would you suggest we address the need fo keep
newly acquired skills fresh?

There are several means to help ensure that our workforce is trained and ready to seize
new opportunities. Federal support is still needed to ensure the work force is fully
trained. The series of recommendations in the National Commission on Energy Policy’s
Task Force on America’s Future Energy Jobs provide a solid foundation in this area.

Further programs to provide tax credits to employers for worker training and additional
appropriations to support educational programs that meet industry recognized training
standards are needed.

To train workers to address the needs created by retirements, attrition, and new plant
construction, the nuclear industry has developed partnerships with 52 community
colleges. These programs are implementing standardized, uniform curricula to ensure
that graduates will be eligible to work at any nuclear plant.

Funding is required to support infrastructure purchases at the community colleges and
universities to ensure our students have the equipment needed for a global level
education, for scholarships and fellowships to ensure the programs have capable domestic
students enrolled, and to develop and implement programs to prepare American skilled
workers to construct and operate new nuclear facilities.

2 “BNCS Ex-Officio Report,” ASME Committee on Nuclear Certification, June 17, 2009
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Questions from Senator Cantwell

1. In addition to thinking about the costs of policy action on climate change, we need to be
just as aware of the potential costs of inaction. There is going to be tremendous energy
growth, particularly in the developing world, over the next century. Energy is already
a $6 trillion market, and it is growing fast. I want to be sure that the United States is
the world’s leading supplier of clean energy technologies to meet the exploding world
demand.

How should policymakers create and structure incentives that enable US leadership
in clean energy technologies? Is a consistent, stable price on fossil carbon an
effective or necessary component?

NEI has proposed a series of policy initiatives to ensure the U.S. can regain a leadership
position on the development and manufacture of technology for the production of
nuclear energy. The attached paper, “Legislative Proposal to Help Meet Climate Change
Goals”, outlines our recommendations. If taken in whole, these measures would ensure
that the U.S. nuclear industry is ready to serve domestic and global markets which will
create thousands of jobs.

Although a price on carbon would clearly benefit all clean technologies, the
implementation of such a policy must protect consumers and the economy. For more
information on the utility industry’s recommendations for implementation of carbon
policies, see www.smartclimatepolicy.org.

How do you think we should balance the protection of existing industries with the
promotion of future industries? Isn’t there a real risk that if we fail to create the
right investment incentives at home, we may miss out on the lucrative opportunities
that will accompany global leadership in clean energy?

The Nuclear Energy Institute believes that the greatest government support should be
given to industries that best meet our national objectives. Nuclear energy increases our
energy independence while providing low-cost, clean, base-load power that drives the
U.S. economy. The deployment of U.S. civil nuclear technology also provides an
opportunity to expand the American manufacturing base, create jobs, increase exports
and re-emerge as a world-leader in this growing market.

The window of opportunity to restore our nuclear energy manufacturing capability wiil
not remain open indefinitely. China has unambiguously embraced nuclear power and has
moved aggressively to begin construction on 19 reactors. Other countries such as India (6
reactors under construction) have done likewise. The worldwide nuclear renaissance will
not pause and wait for the United States. U.S. manufacturers are most likely to succeed if
U.S. technology can be licensed and exported in a timely fashion. If this does not occur,
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it is possible that we will miss out on lucrative opportunities that accompany global
leadership in this sector.

To expand manufacturing capability and exports for nuclear energy related components,
we need to expand incentives for investment in manufacturing facilities and embrace the
construction of nuclear reactors domestically. The attached paper on NEI's proposed
policies to support the expansion of nuclear energy in the U.S. provides detailed
recommendations that would ensure the U.S. does not miss out on the opportunity to
expand clean energy infrastructure and growth opportunities.

One of the most important ways we can stimulate economic growth and job creation
through climate policy is by creating consistent price signals and long-term incentives
for investment in innovation and new energy technologies.

e In any policy involving the auctioning of emissions allowances, do you think that
price controls—both price floors and ceilings—are necessary to manage volatility
and uncertainty?

The scope of this issue is better addressed by the Edison Electric Institute. Please visit
www.smartclimatepolicy.org for the utility perspective on the requirements for a
successful program to reduce carbon emissions.

e  Would a well-designed, price collar (i.e. explicit upper and lower bounds for the
price of allowances) provide sufficient assurances for substantial investment in
capital-intensive, low-carben energy systems such as CCS and nuclear, as well as
other, more conventional renewable energy technologies?

A tax on carbon via emissions allowances or other means will improve the business case
for all clean energy technologies. However, it is likely that allowances alone will not
address the need for access to low cost capital. To build new nuclear in the numbers
required to meet emissions reduction targets, low cost capital through the expansion of
the Title XVII loan guarantee program or the creation of the Clean Energy Deployment
Administration as described in S. 1462 will be required. The attached paper outlines
these and additional proposals to support the deployment of new nuclear plants to support
climate change goals.

Questions from Senator Carper

1.

Ms. Berrigan, in your statement you mention there are 13 active new nuclear
applications before the NRC. These new nuclear reactors will use technology much
more advanced than the 1960s and 70s technology found in our current nuclear fleet —
correct?

Yes. All of the applications for new plants currently under review by the NRC are
advanced-design light water reactors. While these new plant designs are based on proven
technology, they incorporate design and operational enhancements from over 30 years of
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U.S and worldwide experience. New plants will be easier to operate and maintain and
feature increased margins of safety as evidenced by a significantly lower calculated risk
of damage to the nuclear fuel in the reactor core. Use of digital instrumentation and
controls represents the biggest advance in technology over current U.S. reactors, and will
enhance plant safety, availability, and reliability. In addition, all new plants feature
design enhancements to protect against very unlikely severe reactor accidents and
enhanced fire protection by design through physical separation of redundant safety
systems.

2. Nuclear energy is a huge job builder — right now more than 70 firms in Delaware alone
provide nuclear energy-related services, such as manufacturing components. To meet
our future nuclear needs, it is my understanding that four billion dollars in investments
have already been made to support the manufacture of nuclear components, resulting
in 15,000 jobs — but we have a long way to go to meet the manufacturing needs of a new
nuclear renaissance — correct?

This is correct. The deployment of new nuclear plants provides an almost unparalleled
opportunity to expand American manufacturing as companies rebuild and retool to
produce the pumps, valves, vessels and other nuclear-grade equipment needed for new
nuclear plants. For example, the equipment and commodities required for the first eight
plants to come on line will include the following:®

Nuclear-grade valves — 4,000 to 24,000
Nuclear-grade piping — 30-150 miles

Pumps ~1,000 to 2,000

Large and small heat exchangers — 500 to 1300
Cable — over 1,800 miles

Concrete — over 3 million cubic yards
Electrical components — over 700,000
Structural & reinforcing steel — ~500,000 tons

To meet the manufacturing needs for domestic and global expansion of nuclear energy,
NEI advocates providing tax stimulus for new nuclear-related manufacturing and work
force development, and expanding the existing production tax credit provided by the
2005 Energy Policy Act. Specific recommendations to meet manufacturing needs are
included in pages 3 and 4 of the attached “Legislative Proposal to Help Meet Climate
Change Goals.”

3. In the stimulus bill, we provided a 30 percent tax eredit for manufacturers to re-equip,
expand, or establish facilities that will produce clean or efficient energy property (48C)
— including nuclear. Do you believe this tax credit will help spur more manufacturing of
nuclear components here at home? Should we extend this tax credit? Can we do more?

* “Manufacturing Capacity Assessment for New U.S. Nuclear Plants,” NEI, April 2007
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NEI supports incentives such as the manufacturing tax credit included in the stimulus bill.
The nuclear industry believes that this tax credit is an important first step in spurring the
manufacturing of nuclear components in the U.S. However, the manufacturing tax credit
is limited in scope to $2.3 billion across all technologies. Due to the scale of the
investments required to produce nuclear components and other clean energy
technologies, NEI recommends an increase in the dollar amount of the manufacturing
credits to $5 billion and an extension of the timeframe to bring a project on line to at least
7 years from the current 3 years. These changes will ensure that the U.S. is in a position
to capture more of the manufacturing base for the global deployment of clean energy
technologies that will otherwise be developed overseas.

Manufacturers are also monitoring support for construction of new nuclear plants in the
U.S. Several companies have already invested private capital for new facilities and
expansions to support construction of reactors in the U.S. and abroad as described in the
attached fact sheet titled, “New Nuclear Plants Create Opportunities To Expand U.S.
Manufacturing, Create Jobs”. If the policies to support new plant financing and
construction described in the attached legislative proposal are enacted, manufacturers will
have more assurance of a domestic market to support further expansion and related job
growth.

4. What are the potential export opportunities for nuclear suppliers and how can the U.S.
Senate support U.S. commercial competitiveness abroad? How will the manufacturing
tax credit (48C) support industry efforts for expansion, including to foreign markets?

Nuclear energy expansion is already underway internationally with 53 plants under
construction worldwide. U.S. manufacturers are most likely to succeed globally if U.S.
technology can be licensed and exported abroad in a time-frame consistent with the
global build-out.

While the manufacturing tax credit will help U.S. companies expand production (see the
response to question 3 above), it does not address some of the critical issues concerning
tariff and non-tariff barriers to international trade. To address these issues and promote
the expansion of U.S. manufacturing abroad it is necessary to reduce and eventually
eliminate tariff and non-tariff barriers to international trade in nuclear plant components,
including:
a) suspension of any U.S. tariffs on imported goods and components if no U.S.
manufacturing capability exists
b) suspension of any U.S. tariffs on imported goods and components if the country
of origin eliminates, or has eliminated, tariffs on nuclear goods and components
imported from the United States
¢) investment stimulus to develop U.S. manufacturing capability for nuclear goods
and components where such capability does not exist, and
d) coordinated federal support for U.S. nuclear exports including active support for
implementation of the CSC (Convention on Supplemental Compensation for
Nuclear Damage).
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5. With more than 38% of the current nuclear workforce eligible to retire in the next five
years, how successful are we (government programs, industry outreach efforts, ¢tc) in
preparing the next generation of the nuclear workforce and keeping jobs and skills in
the U.S.?

Current grant programs for nuclear energy work force development available from the
Department of Energy, Nuclear Regulatory Commission and the Department of Labor
have provided much needed support for curriculum development, scholarships and
fellowships, research and skills training. These funds have been put to good use in
repairing a declining nuclear education system in the United States. For example,
enrollment in nuclear engineering departments is up over 500% from 1999.

However, as described in an earlier response to Senator Baucus, further support is still
needed to ensure the work force is fully trained. Funding is required to support
infrastructure purchases at the community colleges and universities to ensure our students
have the equipment needed for a global level education, for scholarships and fellowships
to ensure the programs have capable domestic students enrolled, and to develop and
implement programs to prepare American skilled workers to construct and operate new
nuclear facilities.

6. Working with my colleagues in EPW, we provided funding (over $500 million) for
nuclear science programs and for nuclear workforce training in the climate change bill.
Training money that can help support operating jobs and coenstruction jobs. Do you
feel we’ve taken the right step to train our next generation of nuclear workers?

Yes. The proposed legislation has taken the right step to supporting the next generation
of nuclear workers. Section 132 provides further authorization for the nuclear science
talent expansion grants and nuclear science competitiveness grants provided for in
Section 5004 of the America COMPETES Act. The disciplines included under the Act
are in such areas as nuclear science, health physics and nuclear chemistry that are not
currently supported by the Department of Energy (DOE) at either the Office of Science or
the Office of Nuclear Energy. These disciplines are vital not only to the operation of
nuclear power plants but also to fuel cycle facilities, medical facilities, the Nuclear
Regulatory Commission, and DOE national labs. Section 132 also includes support for
the training of new workers skilled in the construction and operation of nuclear power
plants. This legislation would dramatically improve the ability of the Department of
Labor to offer help to new and upgraded skilled craft programs, community college
programs, training of construction management programs and integrated regional work
force programs.

Questions from Senator Grassley

1. My question relates to why nuclear is not already a bigger part of our nation’s energy
mix. Is it because nuclear is somewhat more expensive to generate and therefore
cannot compete effectively without a poelicy that raises the cost of fossil fuels, or is it



51

more related to some of the obstacles you raised in your testimony like financing?
Under the first scenario, it would seem like the job opportunities you mentioned in your
testimony would come at the expense of other jobs, in manufacturing for instance, that
depend on lower cost energy. However, if there are obstacles unrelated to climate
policy that can be overcome to make nuclear a source of abundant low-cost energy,
shouldn’t we pursue those regardless of whether we enact a cap and trade system?

Nuclear energy’s expansion has been stalled because of the long timeline required for the
first wave of nuclear project development and significant capital requirements for nuclear
plant construction. More than other sources of base load generation, nuclear energy has a
higher up-front capital cost and relatively low variable expenses for operations,
maintenance, and fuel. Although the levelized cost of power from nuclear plants is
competitive, the requirement to provide significant upfront capital is daunting for many
companies since the U.S. electricity market is made up of a mix of utilities,
municipalities, and co-operatives rather than only a few large producers as in other
nations. In addition, the first new plants are requiring a forty-two month licensing period
that is longer than the entire development cycle for many other technologies.

Several studies have shown that the levelized cost of power from new nuclear plants is
competitive with other energy generating technologies. For example, MIT’s Center for
Energy and Environmental Policy Research issued a report titled “Update on the Cost of
Nuclear Power,” May 2009, that showed new nuclear plants are cost competitive at
6.6¢/kWh (vs. 6.2¢/kWh for coal and 6.5¢/kWh for gas) if the technology risk premium
is removed from the financing assumptions (i.e., when the first few plants have been built
and investors are confident that they can be built to cost and schedule). The study also
shows that nuclear plants become increasingly competitive as the price of carbon
increases. The example provided in the report showed that a $25/ton carbon tax would
increase the price of coal-fired generation to 8.3¢/kWh and gas-fired generation to
7.5¢/kWh (nuclear remains at 6.6¢/kWh).

To promote the development of nuclear energy in the U.S., the top priority should include
access to low cost capital. Expansion of the loan guarantee program, which provides
financial support for the construction of new reactors at no cost to taxpayers, would help
increase the number of new nuclear projects under construction in the U.S. A long-term
platform such as the Clean Energy Development Administration language proposed in
the American Clean Energy Leadership Act from the Senate Energy and Natural
Resources Committee would similarly ensure the access to low cost capital for qualified
projects. Certainty about the availability of financing will give developers the confidence
to continue investing the private capital required to develop new nuclear plant projects.

The time required for project development should be addressed in the second wave of
nuclear plants. The time to complete the Nuclear Regulatory Commission’s (NRC)
licensing process for new reactors should be reduced significantly for a combined
operating license in the second wave of applications. If companies have pursued an early
site permit and use a certified design, the review and approval of a COL should require
two years or less since much of the material in the application will have already been
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approved by the NRC. Recommended improvements to remove redundancy from the
NRC process are outlined in the attached paper titled, “Legislative Proposal to Help Meet
Climate Change Goals,” In addition, the construction times for the first reactors are
estimated at five years while the U.S rebuilds domestic infrastructure to support new
plant construction. Similar to the experience in Japan and Korea, we should be able to
improve the time required to build standardized designs to four years or less. Reducing
the project development time to six years or less will reduce risk for the project sponsors
and lenders.

Questions from Senator Cornyn

1. With 104 nuclear power plants in operation today, how many direct jobs are provided?
How many indirect jobs exist to support the plants?

Direct employment at the nuclear plants is around 57,000 employees. Our economic
analyses have found that one direct job at a nuclear plant creates about one indirect
job. With the creation of additional jobs in support of new nuclear plants over the past
few years, the U.S. commercial nuclear industry is currently estimated at more than
120,000 workers.

2. What barriers exist today to prevent new nuclear plants from going forward?

As described above in the response to the question from Senator Grassley, access to
financing and time to market are the most significant barriers for expansion of nuclear
energy in the U.S. NEI has proposed a series of policy initiatives to ensure the U.S. can
regain a leadership position on the development and manufacture of technology for the
production of nuclear energy. The attached paper, “Legislative Proposal to Help Meet
Climate Change Goals”, outlines our recommendations. If taken in whole, these
measures would ensure that the U.S. nuclear industry is ready to serve domestic and
global markets which will create thousands of jobs.

3. How many manufacturing jobs exist or are anticipated for new nuclear plants?

To date, over 15,000 new jobs have already been created across the nation, including at
sites in Virginia, North and South Carolina, Tennessee, Pennsylvania, Louisiana and
Indiana. Since January 2007, the number of ASME Section III certificates (commonly
called “N-stamps”), which are required to produce nuclear-grade components, has
increased 22%.

Ultimately, the number of new manufacturing jobs which are created will depend on the
number of new plants built, and on the ability of domestic manufacturers to participate in
the international markets (see the response to Senator Carper question 4 above) and
access to incentives for manufacturers and suppliers to assist them in capacity expansion.
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NUCLEAR ENERGY INSTITUTE

LEGISLATIVE PROPOSAL
TO HELP MEET CLIMATE CHANGE GOALS
BY EXPANDING U.S. NUCLEAR ENERGY PRODUCTION

Nuclear Energy: A Strategic Part of the Portfolio to Reduce Carbon Emissions

All mainstream analyses of the climate change issue by independent organizations show that reducing
carbon emissions will require a portfolio of technologies, that nuclear energy must be part of the portfolio,
and that major expansion of nuclear generating capacity over the next 30-50 years is essential.

Analyses of HR. 2454, the American Clean Energy and Security Act, which passed the House on June
26, by the Environmental Protection Agency (EPA) and the Energy Information Administration (EIA)
demonstrate that substantial increases in nuclear generating capacity will be essential to meet the
legislation’s carbon-reduction goals.

In the EPA analysis, nuclear generation increases by 150 percent, from 782 billion kilowatt-hours (kWh)
in 2005 to 2,081 billion kWh in 2050. If all existing U.S. nuclear power plants retire after 60 years of
operation, 187 new nuclear plants must be built by 2050. In EIA’s analysis, in the “Basic” scenario,’ the
U.S. would need to build 96 gigawatts of new nuclear generation by 2030 (69 new nuclear plants). This
would result in nuclear energy supplying 33 percent of U.S. electricity generation, more than any other
source of electric power. To the extent the United States cannot deploy new nuclear power plants in these
numbers, the cost of electricity, natural gas and carbon allowances will be higher.

A program to expand reliance on nuclear energy to meet U.S. climate change goals, even if it only
approaches this scale, will require a sustained partnership between federal and state governments and the
private sector, including additional policy support from the federal government.

Increasing America’s reliance on nuclear energy will, of course, serve other national imperatives besides
production of carbon-free electricity. Construction of new nuclear power plants will create tens of
thousand of jobs — to build the plants themselves and to produce the components and materials that go
into the plants. A nuclear construction program will also breathe new life into the U.S. manufacturing
sector, as it rebuilds and retools to produce the pumps, valves, vessels and other nuclear-grade equipment
needed for new nuclear plants.

The Nuclear Energy Institute® has developed proposed legislation designed to support this broad-based
expansion. This paper summarizes the policy initiatives in NEDs legislative proposal.

* The “Basic™ scenario represents an environment where key low-gmissions technologies — including nuclear, fossil with
carbon capture and sequestration and renewables — are developed and deployed on a large scale in a timeframe consistent
with the emissions reduction requirements of H.R. 2454 without encountering any major obstacles.

% NEIis responsible for establishing unified nuclear industry policy on matters affecting the nuclear energy industry,
including regulatory, financial, technical and legislative issues. NEI members include all companies licensed to operate
commercial nuclear power plants in the United States, nuclear plant designers, major architect/engineering firms, fuel
fabrication facilities, materials licensees, and other organizations and individuals involved in the nuclear energy industry.
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Financing is the single largest challenge to accelerated deployment of new nuclear power plants. The
financing challenge is structural. New nuclear power plants are large capital investments — likely $6-8
billion for a new reactor - being built by relatively smali companies.® The U.S. electric power sector
consists of many relatively small companies, which do not have the size, financing capability or financial
strength to finance power projects of this scale on their own, in the numbers required -- particularly since
the same companies will also be investing in other forms of generating capacity, transmission and
distribution, efficiency and demand response programs, and environmental controls.

The financing challenges are different for the regulated integrated utilities than for the merchant
generating companies in those states that have restructured. But these challenges can be managed, with
appropriate rate treatment from state regulators,” credit support in the form of federal loan guarantees,
tax-related stimulus for investment, or a combination of these.

Loan Guarantees. Loan guarantees are a powerful tool and a highly efficient way to expand the
availability of private capital. Loan guarantees allow the companies to use non-recourse, project-finance-
type structures, so they offset the disparity in scale between project size and company size. Loan
guarantees allow higher leverage in the project’s capital structure, which reduces the project’s cost of
capital. These benefits flow to the economy by allowing the rapid deployment of clean generating
technologies at a lower cost to consumers.

The loan guarantee program authorized by the 2005 Energy Policy Act was an important step in the right
direction, but the scale of the challenge requires a broader financing platform than the program envisioned
by Title XVIL® An effective, long-term financing platform is necessary to ensure deployment of clean
energy technologies in the numbers required, and to accelerate the flow of private capital to clean
technology deployment. Proposals to create a Clean Energy Deployment Administration are included in
the energy and climate change legislation moving through the Senate and the House.

Tax Incentives. Federal tax stimulus would serve two purposes - accelerating capital investment in new
nuclear power plants and in the critical manpower and infrastructure necessary to build new nuclear
power plants in the numbers required to reduce carbon emissions. Tax incentives could refill the pipeline
of highly trained personnel needed to build, operate and maintain new nuclear power plants, and restore
America’s ability to manufacture the components and other equipment that go into nuclear power plants,
thereby creating additional jobs.

* The largest U.S. investor-owned power company has a market value of approximately $30-35 billion and a book
capitalization of about $10 billion. The other companies in the sector are significantly smaller. In comparison, the larger
European electric companies are two or three times larger, and are better able to finance large-scale projects on balance
sheet.

# Supportive state policies include recovery of nuclear plant development costs as they are incuwrred, and Construction
Work in Progress or CWIP, which allows recovery of financing costs during construction. Many of the states where new
nuclear plants are planned — including Florida, Virginia, Texas, Louisiana, Mississippi, North Carolina and South Carolina
- have passed legislation or implemented new regulations to encourage construction of new nuclear power plants by
providing financing support and assurance of investment recovery. By itself, however, this state support may not be
sufficient. The federal government must also provide financing support for deployment of clean energy technologies in
the numbers necessary to address growing U.S. electricity needs and reduce carbon emissions.

* Until new legislation is enacted, the Department of Energy’s existing loan guarantee must continue and must be
provided sufficient loan guarantee authority. The existing program currently authorizes $18.5 billion in loan guarantees
for nuclear power projects. This is clearly inadequate, given the $6-8 billion expected cost of a new nuclear power plant.
Loan volume authorized for nuclear power projects must be commensurate with the cost of these projects.
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NEY’s legislative proposal to ensure successful financing of new nuclear power plants includes all of these
elements. The tax stimulus proposed for new nuclear power plant construction would provide new
nuclear power plants the same tax-related support currently provided to renewable energy sources. To
provide financial stimulus, the proposed legislation would:

1) Create a permanent financing platform (the Clean Energy Deployment Administration) to provide
loans, loan guarantees and other credit support to clean energy technologies, including new nuclear
power plants and new nuclear equipment manufacturing facilities.

Both House® and Senate’ legislation authorize creation of CEDA. Differences between the two

proposals must be reconciled:

= The House legislation establishes CEDA as a free-standing government corporation; the
Senate legislation creates CEDA as an independent entity within the Department of Energy.

»  Under the Senate legislation, CEDA would absorb the Title XVII loan guarantee program;
under the House legislation, it would not. The nuclear industry supports the Senate
provision.

»  The House legislation would impose a limitation of 30 percent on financial support to any
single technology; the Senate version has no such limitation. The nuclear industry supports
the Senate position.

s  The House legislation provides sufficient capitalization to support loan volume of at least $75
billion; the Senate, $100 billion. The nuclear industry regards 3100 billion as a minimum
acceptable additional loan volume for CEDA, in addition to the $111 billion already
authorized for the Title XVII loan guarantee program.

2) Amend the Energy Policy Act of 2005 to:

»  Clarify certain provisions of Title XVII to address difficulties that have arisen during
implementation of the loan guarantee program.

Both House and Senate legislation include technical corrections to Title XVII, although
they are not identical. For the nuclear industry, the most important change involves
collateral-sharing, addressed in both House and Senate bills, but imperfectly. The
nuclear industry’s preferred clarification would make it clear that the Secretary of
Energy has discretion to require such collateral for a loan guarantee as the Secretary
determines appropriate to protect the interests of the United States in the case of a
default. The industry’s proposal would also make clear that the Secretary can enter into
intercreditor arrangements to provide for sharing of collateral, priority of liens and
control of remedies. This clarification is essential to allow co-financing of nuclear
projects, in which Export Credit Agencies (ECAs) in other countries or undivided
interests provide debt financing side-by-side with the DOE-guaranteed debt.®

Other required technical changes include: allowing the credit subsidy cost to be paid by
a combination of appropriations and payments by project sponsors; removing the
requirement (in Section 504(b) of the Federal Credit Reform Act) for authorization of
loan volume in an appropriations bill in situations where the project sponsor pays the
credit subsidy fee; and creating a revolving fund under which administrative fees
collected by DOE can be recycled to cover the operating expenses of the Loan Guarantee
Office. (Absent this provision, the administrative fees collected by DOE are treated as

S HR. 2454, the American Clean Energy and Security Act, which passed the House on June 26.

7 S. 1462, the American Clean Energy Leadership Act, which was approved by the Senate Energy and Natural Resources
Committee on June 17.

® A rule change proposed by DOE on August 6 would accomplish this objective. Statutory clarification would be protect against
future misund dings or misinterpretations, however.
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general revenues to the Treasury, and DOE must request appropriations every year to
cover the costs of operating the loan guarantee program.)

Improve the Standby Support risk insurance authorized by the 2005 Energy Policy Act,
which protects project developers from schedule delays caused by factors beyond their
control, such as licensing inefficiencies or frivolous litigation. The amendments proposed
would expand the scope of coverage.

These amendments would:

1. Retain the six-plant limit in the Energy Policy Act, but allow the coverage to roil over
to the next plant if it is not exercised.

2. Increase the coverage on all six contracts to $500 million.

3. Allow coverage of all delay costs (not just debt service) incurred by a project
developer due to licensing, litigation or political factors beyond the project
developer’s control,

4. Eliminate the requirement that a project sponsor must absorb six months of delay
costs before coverage begins.

5. Provide for independent arbitration of claims under American Arbitration
Association (AAA) Commercial Arbitration Rules, rather than the approach
prescribed by DOE in its final regulations (claims adjudicated by a DOE Board of
Contract Appeals).

3) Provide tax stimulus for investment in new nuclear power plants, new nuclear-related manufacturing
and work force development, and expand the existing production tax credit provided by the 2005
Energy Policy Act.

Amend the production tax credit authorized by 2005 Energy Policy Act to:

a) remove the 6,000-megawatt national megawatt limitation and make the credit available to
all reactors placed in service before January 1, 2025

by allow public power entities to transfer credits allocated to them (by virtue of their
ownership position in a nuclear power plant) to tax-paying partners in the project, and

¢) index the credit for inflation.

If companies so choose, in licu of the production tax credit authorized by the 2005 Energy
Policy Act, provide a 30 percent investment tax credit for investment in new nuclear power
plants on which construction begins on or before January 1, 2025, or upgrades to increase
output from existing nuclear power plants, available on an annual basis during construction as
investments are made (qualified progress expenditure credits). Allow credits to be used
against the alternative minimum tax. Allow companies to elect a grant in lieu of the credit.

Amend the 30 percent investment tax credit (provided in the American Recovery and

Reinvestment Act of 2009 for investments in new or expanded capacity to manufacture

components for clean energy technologies) to:

a) state explicitly that nuclear energy is a qualifying technology

b) expand the value of the credit to $5 billion (from $2.3 billion), and

¢) extend from 3 years to 5 years the time period allowed between certification of a project
by the Secretary and when the project must be placed in service.

Reduce and eventually eliminate tariff and non-tariff barriers to international trade in nuclear
plant components, including:
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a) suspension of any U.S. tariffs on imported goods and components if no U.S.
manufacturing capability exists

b} suspension of any U.S.tariffs on imported goods and components if the country of origin
eliminates, or has eliminated, tariffs on nuclear goods and components imported from the
United States

¢) investment stimulus to develop U.S. manufacturing capability for nuclear goods and
components where such capability does not exist, and

d) instruction to the U.S. Trade Representative to negotiate elimination of tariffs on import
and export of nuclear components among nuclear supplier nations.

= Provide a tax credit for the expenses of training workers for nuclear power plants and
facilities producing components or fuel for such plants. The credit would be graduated and
based on a percentage of wages — e.g., 40 percent of the qualified first-year wages of
qualified workers, 30 percent of the qualified second-year wages, 20 percent of the qualified
third-year wages of qualified workers. The credit would apply to participants in a U.S.
Department of Labor Registered Apprenticeship program (or a participant in a State
Apprenticeship Program recognized by the U.S. Department of Labor) and participants in an
accredited program of the Institute of Nuclear Power Operations’ National Academy for
Nuclear Training.

»  Amend Section 468A of the Internal Revenue Code to allow non-rate-regulated licensces that
may be required by the Nuclear Regulatory Commission (NRC), as part of their operating
license requirements, to pre-fund decommissioning costs to obtain a current income tax
deduction as such contributions are made. (For example, some taxpayers may be required to
pre-fund decommissioning costs in one year and the tax deduction for such costs should
correspond to that one-year period.)

= Remove new nuclear generating capacity and uprates to existing nuclear power plants from
the baseline used to calculate a company’s compliance obligation with any renewable
portfolio standard.

The time to market for the first nuclear power plants to be licensed under the new Part 52 licensing
process can be reduced. This can be done by providing clarification on the nuclear plant licensing process
established in the 1992 Energy Policy Act, to ensure that the improvements in licensing envisioned in that
law are achieved. Greater efficiency can be achieved by eliminating redundancies and duplication in the
licensing process and improving the transparency of the process — not by limiting environmental reviews
mandated by the National Environmental Policy Act or by limiting public participation.

The amendments proposed should help to ensure that: (1) the first combined construction/operating
licenses (COLs) can be issued in 2011, provided rulemakings to certify underlying designs are completed,
and (2) the licensing process does not cause unnecessary delays in authorization to load fuel. With these
amendments, if subsequent COL applications reference an early site permit (ESP) and a certified design,
current 9-10-year licensing and construction schedules could be reduced to approximately six years: 24
months for licensing and 48 months for construction and start-up.

The efficiency of the licensing process can be improved by:
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»  Directing the NRC to use informal procedures for any hearing on Inspections, Tests,
Analyses and Acceptance Criteria (ITAAC), and directing the NRC to implement legislative
hearing procedures within one year of enactment. This would be consistent with NRC
practice for other licensing hearings.

» Eliminating the potential for misinterpretation and misunderstandings during the later stages
of construction by amending Section 185(b) of the Atomic Energy Act thus: “Following
issuance of the combined license, the Commission shall ensure that the prescribed
inspections, tests, and analyses are performed and, prior to operation of the facility, shall find
that the prescribed acceptance criteria are have been met.” ’

The word “are” in the second-to-last sentence of Section 185b creates implementation
difficulties for the Nuclear Regulatory Commission (NRC) and companies during
construction. During construction of a new nuclear power plant and before fuel load, the
licensee must perform inspections, tests and analyses of components, systems and
subsystems to demonstrate that those components, systems and subsystems meet
aceeptance criteria set forth in the COL. These are known as ITAAC (for Inspections,
Tests, Analyses and Acceptance Criteria) and there are typically as many as a thousand
of them included in a COL. These ITAAC will be conducted during construction and
accepted by the NRC as they are completed. When all the ITAAC have been met, the
Jacility is eligible to operate, subject to a finding to that effect from the NRC. The use of
the word “are” in Section 185b implies that ITAAC acceptance is a continuing process
with no defined end point. Changing the word “are” to “have been” simply makes it
clear that an ITAAC that has been completed successfully and accepted by the NRC is
sufficient.

» Eliminating the mandatory uncontested hearing required before issuance of a combined
license or an early site permit for a power reactor.
The mandatory hearing is an artifact of the old two-step licensing process and no longer
serves a useful purpose. This would amend Section 189a(1)(4) of the Atomic Energy Act
(AEA) to eliminate the requirement to conduct a hearing and make findings on
uncontested issues for every COL and ESP application.

Section 189a(1){(A) of the AEA requires the Nuclear Regulatory Commission (NRC) to
conduct hearings in two situations. First, if an intervenor has demonstrated the requisite
standing and has submitted one admissible contention, then the NRC will conduct a
contested hearing on those contested issues raised by the intervenor. In a contested
hearing, the parties submit evidence and testimony, which the Atomic Safety and
Licensing Board (“ASLB") uses to make factual and legal findings on the issues raised
by the intervenors. Second, independent of any contested hearing or contested issues, the
NRC must conduct a hearing on uncontested issues for every Combined Operating
License (“COL”) or Early Site Permit (“ESP”) application. This is the so-called
“mandatory” hearing. Intervenors are not allowed 1o participate in the hearing on
uncontested issues. In the uncontested hearing, the ASLB is merely to decide whether the
Staff's review of the application has been adequate to support its findings (i.e., conduct a
“sufficiency” review). This section amends Section 189a(1)(4) to eliminate this
requirement to conduct a hearing and make findings on uncontested issues for every COL
and ESP application. Since the proposal does not eliminate hearings on contested issues
— that is, issues raised by intervenor — the proposal does not impact intervenors’ existing
rights to request a hearing, introduce proposed contentions, or otherwise participate in
contested hearings. Instead, the proposal simply eliminates a redundant and unneeded
“review of the Staff’s review.”
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Directing the Nuclear Regulatory Commission to seek efficiencies by using the
Environmental Impact Statement (EIS) from an Early Site Permit proceeding to analyze and
prepare the EIS for a combined license proceeding. This will expedite required
environmental reviews in the case where the combined license application is referencing an
early site permit.
An early site permit application requires the applicant to submit an environmental
report, which is reviewed by the NRC and from which the NRC staff generates the
environmental impact statement (EIS) required by the National Environmental Policy
Act. A combined license application referencing an early site permit requires an
environmental report to be submitted, from which the NRC develops another EIS. The
only difference in scope between the early site permit EIS and the combined license EIS
should be an assessment of the environmental impact of “new and significant”
information. The combined license EIS should build on the early site permit findings and
conclusions.

Directing the NRC to amend its regulations to allow the draft EIS into evidence in a
proceeding held on the proposed licensing action, providing an earlier opportunity to
adjudicate environmental issues. Hearing proceedings on a combined license and an early
site permit should begin on issuance of the draft EIS; they should not wait until the final EIS
and the final safety evaluation report have been issued. A final decision in a license
proceeding could not occur, of course, until the final EIS has been issued.

Avoiding unnecessary use of judicial resources by precluding a court from finding liability
for a “public liability action” under the Price-Anderson Act if no violation of the applicable
regulatory safety standards occurred. This change would simply prevent spurious legal
challenges if a licensee is in compliance with all applicable federal radiation protection
standards.

Clarifying the scope and responsibilities of the NRC and the Department of Homeland
Security with respect to commercial nuclear plant security, by affirming that the Department
of Homeland Security is the governing agency for determining the security threats applicable
to all of the U.S. critical infrastructure, including nuclear facilities. The existing NRC-
defined design basis threat (DBT) would provide the basis for licensee security strategies and
activities that are the subject of NRC security inspections on the date of enactment of this
Act.
Federal and state law enforcement and security forces are responsible for defending U.S.
critical infrastructure from all credible threats. In the case of nuclear facilities licensed
by the NRC, an integrated response by plant security forces and local, state and federal
authorities would be implemented for all threats, including those within the NRC’s DBT.
Mitigating or responding to any threats beyond the NRC’s DBT, as it exists on the date of
enactment, would be the responsibility of local, state and federal authorities, supported
by licensee security forces to the extent of their capability. Federal and state law
enforcement and security forces shall establish communication and coordination
protocols and procedures to ensure effective defense of U.S. critical infrastructure
against coordinated attacks by a group or groups of armed terrorists.

Amending the Energy Reorganization Act to allow a Commissioner of the NRC to continue
in office, until whichever of the following occurs first: (1) the Commissioner’s successor is
sworn in, or (2) the expiration of the next session of Congress subsequent to the expiration of
the Commissioner’s fixed term of office. Such “holdover” provisions are found in the
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organizational statutes of most independent regulatory agencies, and prevent gaps in agency
leadership.

to the Federal Government's Fuel Management Program

NETI’s legislative proposal does not include major reorganization and restructuring of the federal
government’s used fuel management program. Although such restructuring is necessary for the fong-
term, it should be pursued through regular order, with development of an appropriate hearing record, as a
bipartisan initiative, rather than added to current energy/climate change legislation. This set of policy
initiatives therefore includes only limited provisions dealing with used fuel — creation of a Blue Ribbon
Commission to re-examine used nuclear fuel management (if the Administration has not already
established an appropriate scope and staff for the commission), definition of the commission’s scope, a
statutory finding of waste confidence, and financial incentives for development of interim storage
facilities.

» Mandate creation of a Blue Ribbon Commission to re-examine used nuclear fuel management
and define the commission’s scope, provide a statutory finding of waste confidence, and
provide financial incentives for development of interim storage facilities.

The Senate legislation mandates creation of the Blue Ribbon Commission and defines its
scope. It does not provide a statutory finding of waste confidence, nor does it provide
incentives for states and/or localities to develop and hest interim storage faciliies. The
House legislation has no provision on used nuclear fuel.

»  Enhance uranium market transparency by codifying in law the excess uranium inventory
management plan (announced by the Department of Energy on December 16, 2008) should
be codified into law. This policy addresses the disposition of excess government uranium
inventories, balances the needs of DOE programs, electric utility consumers of uranium, and
domestic fuel cycle suppliers.

» To ensure that uranium is recognized as a mineral of strategic importance, Congress should
impose a high statutory standard for government land withdrawals, with such actions
reviewed and justified every five years.

Nafional Support for N

»  Obtain a Sense of the Congress resolution on the strategic importance of nuclear energy.

= Create a National Nuclear Energy Council, modeled on the National Petroleum Council, to
provide advice and counsel to the Secretary of Energy. This will help ensure that federal
resources and efforts are focused on the areas where they will have the greatest effect.

= Authorize a multi-year nuclear energy R&D program for technology development and
demonstration of advanced nuclear fuel cycles (including direction to the NRC to develop a
regulatory framework and the standards necessaty to license facilities necessary to close the
nuclear fuel cycle).



61

Authorize a multi-year government-private sector program for the development and NRC
certification of two small scalable innovative (less than 1,000 megawatts thermal) modular
reactor designs that will be certified by the NRC before January 1, 2018.

Authorize a multi-year government-private sector program for the development, NRC review
and approval of a combined license for two-small modular reactor designs and any first-of-
class demonstration of features that are unique to the design and operation of multi-unit
modular reactors and that will achieve commercial power operation by January 1, 2021.

Authorize a federal interagency working group charged with promoting the export of nuclear
products and services to the rapidly growing global nuclear market.

Expand the National Institute of Standards and Technology’s Manufacturing Extension
Program, which is designed to provide technical assistance to U.S. manufacturers as they
improve their processes and increase their competitiveness. This section will direct NIST
MEP to support the transition of current manufacturers to enter the nuclear supply chain and
create a working capital fund for small to mid-sized businesses to assist in this transition.
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NUCLEAR ENERGY INSTITUTE

December 2009

New Nuclear Plants Create Opportunities
To Expand U.S. Manufacturing, Create Jobs

New Nuclear Plants a Key Part of Technology Portfolio to Reduce Carbon Emissions

As concern about air pollution and climate change have grown, so has interest in, and support for,
construction of new nuclear plants. There are 104 nuclear reactors operating in the United States
today, and the industry is well along with development of new nuclear projects. Currently, 13
applications for 22 new reactors are under active review by the Nuclear Regulatory Commission.
Over $4 billion has been spent on new nuclear plant development over the last several years,
including the ordering of long-lead components, and the industry plans to invest approximately $8
billion in the next several years to be a in a position to start construction of the first new reactors in
2011-2012.

Key Facts

s Worldwide®
—~ 53 plants under construction
~ 137 plants on order or planned in 26 countries
- 295 pmg‘ects under consideration in 36 countries
»  Domestic
- 4-8 new reactors in operation by 2016-2017 (site preparation underway for first
movers)
— Possibility of 45 new plants by 20303

New Plants Will Require Increased Infrastructure

Deployment of new nuclear power plants in the numbers necessary to reduce carbon emissions
depends on a robust supply chain of nuclear manufacturers. Construction of new nuclear plants
requires hundreds of components and subcomponents, which in turn requires a deep and diverse
supplier base.

! “World Nuclear Power Reactors & Uranium Requirements,” World Nuclear Association, Sept. 2009

2 Nuclear Energy Institute (NEI) projection

3 According to the Electric Power Research Institute’s analysis, The Power fo Reduce CO, Emissions: the Full
Portfolio, 64,000 megawatts of new nudear capacity are needed by 2030 as part of the technology portfolio
necessary to reduce carbon emissions to 1990 levels by 2030. This is equivalent to building about 45 new nuclear
plants.
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Key Facts

Equipment and commodities required for the first eight plants to come on line will include the
following:*

Nuclear-grade valves — 4,000 to 24,000
Nuciear-grade piping — 30-150 miles

Pumps —1,000 to 2,000

Large and small heat exchangers — 500 to 1300
Cable — over 1,800 miles

Concrete — over 3 million cubic yards

Electrical components — over 700,000
Structural & reinforcing steel - ~500,000 tons

Increasing Demand for New Plants Creates Domestic Manufacturing Opportunity

In an analysis conducted in 2006, the Nuclear Energy Institute confirmed that there is adequate
supply of key components for construction of the first four to eight new plants, but that more
aggressive construction rates would challenge the supply chain. The constraints include reactor
pressure vessels, steam generators, moisture separator reheaters, turbine generators, nuclear-grade
pumps, nuclear-grade heat exchangers, nuclear grade valves, transformers, large-bore seamless
piping, plant simulators, nuclear-grade batteries and nuclear-grade mechanical insulation. The study
also determined that, of the hundreds of components that make up a nuclear plant, only two cannot
currently be produced in the United States. These include ultra-heavy forgings and a type of
specialized tubing.

The conclusion: The nuclear supply chain represents a major opportunity for American manufacturers
to expand capacity to meet the needs of the growing world nuclear power market.

NEI is working with industry to expand the U.S. manufacturing base, and has seen a significant
increase in the number of domestic nuclear suppliers. Today, U.S. manufacturers of components for
new nuclear power plants and fuel cycle facilities are adding to design and engineering staff,
expanding their capability to manufacture nuclear-grade components, and building new
manufacturing facilities in preparation for new reactor construction in the U.S. and abroad.

Key Facts

s Over 15,000 new jobs created to-date.’

s Manufacturing and technical service jobs have been created in Virginia, North and South
Carolina, Tennessee, Pennsylvania, Louisiana and Indiana.

= ASME Section III Nuclear Certificates (commonly called “N-stamps™) held in the U.S.
increased 22 percent — from 221 in January 2007 to 269 in May 2009.%

» 47 percent of all ASME Section III Nuclear Certificates are currently held in the U.S.”

* “Manufacturing Capacity Assessment for New U.S. Nuclear Plants,” NEI, April 2007
5 See the NEI White Paper “New Nuclear Plants, An Engine for Job Creation, Economic Growth,” for details.
‘;’ “BNCS Ex-Officio Report”, ASME Committee on Nuclear Certification, June 17, 2009

Ihid.
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Operating Nuclear Power Plants Represent Major Economic Opportunity

In addition to the opportunities provided by new plants, existing nuclear power plants generate
substantial economic value. In 2008, nuclear companies procured over $14.2 billion in materials,
fuel and services from domestic suppliers.® Ongoing maintenance of existing nuclear power plants
provides substantial economic benefit for American manufacturers.

Key Facts

= Nuclear procurement takes place in ali 50 states (31 states have nuclear power plants).
Leaders include:
~ Maryland at over $1.9 billion
— Pennsylvania at over $1.8 billion, and
~ Virginia at over $1.2 billion
= Average procurement per state: over $277 million
] Materialgs, fuel and services were procured from over 22,500 different vendors across the
country
= Over 30 million man-hours are worked by supplemental craft labor each year at the
nation’s 104 reactors, translating to over 14,000 Full-Time Equivalent jobs.'®

Conclusion

Thanks to increasing world demand for new nuclear reactors, American companies have an
unprecedented opportunity to expand the nuclear manufacturing base in the United States and open
new international markets to domestic suppliers. American firms have the potential to expand
production and repurpose existing infrastructure to re-emerge as world leaders in the nuclear
industry. In the process, nuclear suppliers can contribute substantially to job creation, economic
development and reduction of greenhouse gas emissions.

8 Procurement numbers are based on a Nuclear Energy Institute survey of member companies. The numbers
include all data received by NEI through October 31, 2009. Procurement of nuclear services includes fees paid to
reguiatory agencies.

® The referenced number of domestic vendors includes all organizations from which the industry procured over
$1,000 worth of materials, services, or fuel in 2008.

¥ Extrapolation of data from Associated Maintenance Contractors, October 2007, cited in Carol L. Berrigan,
Testimony for the Record, U.S. Senate Committee on Energy and Natural Resources, November 6, 2007.
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Nuclear Coal NGCC Onsh

Operations © 550.0  200.0 65.0 125.0
Development and construction (man-years per gw) ® 14,360.0 6,370.0 1,765.0 1,485.0
Development and construction period in years ® 9.5 6.5 4.5 .30
Avg. FTEsfyear during construction period © 1,511.6  980.0 392.2 495.0
Notes

{a) Task Force on America’s Future Energy Jobs, National Commission on Energy Policy, 2009, Averages of High and Low on Table 3, page
26 1n addition to jobs associated with plant operation, nuc!ear power plants have a large number of maintenance jobs. NEI estimates

e jobs at approxi 150 Full-Time Equi per (based on 30 million contractor man-hours per year
and 100.265 GW installed net summer capacity of existing nudear ﬂeet)
{b) 7ask Force on America's Future Energy Jobs, National Commission on Energy Policy, 2009, Appendix A: Bechtel Report on Design and
Construction. Man-year numbers include salaried and hourly man-years,
(¢) Straight-line average ignores the shaping associated with a peak construction period.
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Appendix
Job Creation in the Nuclear Supply Chain: Individual Projects

Charlotte, N.C.
Toshiba will open its national project management and engineering center in Mecklenburg County,
investing $2.8 million. The company selis the Advanced Boiling Water Reactor (ABWR) to be
constructed in the United States and provides engineering, licensing, construction management,
maintenance, and other services for nuclear power plants.

u 194 new jobs

Charlotte, N.C.
Westinghouse is expanding its Charlotte-based workforce to focus on balance-of-plant engineering,
and Boiling Water Reactor (BWR) instrumentation and control system development and project
execution.

= 100 new jobs

Newport News, Va.
AREVA and Northrop Grumman Shipbuilding are building a new manufacturing and engineering
facility in Newport News, Va., to supply the growing American nuclear energy sector. The 300,000-
square-foot facility represents an investment of more than $360 million, and will manufacture heavy
components, such as reactor vessels, steam generators and pressurizers.

= More than 500 skilled hourly and salaried jobs

Lake Charles, La.
Shaw Modular Solutions is a 410,000-square-foot nuclear modularization facility at the Port of Lake
Charles that assembles structural, piping, equipment, and other modules for new nuclear plants
using the Westinghouse AP1000 technology. Operations began in mid-2009.

= Between 700 and 1,900 workers at full capacity

Fort Mill, S.C.
URS Corporation opened a new URS Nuclear Energy Center, the headquarters for the company's
commercial nuclear energy engineering and construction business, which provides licensing, design,
engineering, procurement and construction services for new nuclear power plants as well as for
critical stages in the development of nuclear fuel cycle facilities.

s More than 400 nuclear professionals are being hired over the next several years

Wilmington, N.C.

GE Hitachi Nuclear Energy is investing $704 million to expand its 1,600-acre campus near

Wilmington. The company is adding new manufacturing, training, simulation and testing facilities.

The project also could include a commercial uranium-enrichment facility that would use a new laser

process.
: = 900 new jobs over the next five years

w Average wage of about $85,000 a year, more than double the New Hanover County

average of $33,226
w  GE Hitachi already employs more than 2,000 in New Hanover County.
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Turtle Creek, Pa.
Holtec manufactures dry fuel storage canisters and high-tech racks for electric utilities in the United
States and around the world. Last year, Holtec added 90,000 square feet to its manufacturing
division.
w75 new jobs last year
u 500 new hires in the next three to five years, including manufacturing and welding
engineers, production workers and machinists

Chattanooga, Tenn.
Alstom is building a new manufacturing facility in Chattanooga to manufacture steam turbines for
fossil and nuclear plants, gas turbines, generators and related equipment. The project represents
an investment of more than $200 million.

w Approximately 350 jobs

Mt. Vernon, Ind.
Lynchburg, Va.
Babcock & Wilcox Nuclear Power Generation Group, Inc., a subsidiary of The Babcock & Wilcox Co.,
provides nuclear power plant products, services and construction for utilities worldwide.
Headquartered in Lynchburg, Va., the new company focuses on current and future needs of existing
nuclear plants and provides capabilities to support construction of new plants. B&W NPG primary
capabilities include design engineering, manufacturing, field service and construction.

w300 skilled trade workers, primarily for the Mt. Vernon manufacturing facility

w100 engineers, primarily at the Lynchburg facility, for field service and new reactor

projects

Cheswick, Pa.
Curtiss Wright (Curtiss Wright Flow Controt Corp.) completed construction in mid-2009 on a $62
million, state-of-the-art, multipurpose Large Manufacturing Complex in Cheswick, Pa. The nine-
story, 48,000-square-foot facility is being used to build commercial nuclear reactor coolant pumps as
well as support the production and testing of other new large products.

= 80 jobs from engineering positions to skilled machinists and assemblers

»  Curtiss Wright currently employs approximately 700 in Cheswick

Cranberry Woods, Pa.
Westinghouse is nearing completion of a new facility in Cranberry Woods, Pa., that will house the
company’s Nuclear Power Plant Business unit. New employees are expected to begin working at the
facility in 2009. Employees currently located at existing facilities in Monroeville and Churchill will
foliow in a second-phase move, with all employees expected to be in the new facility by year-end
2010.

At least 1,000 local workers during the next five years
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Job Creation: Totals by Major Suppliers

AREVA
®»  Has hired about 350 people this year throughout its locations in the U.S.
8 Anticipates adding 200 to 250 more employees in 2009

Westinghouse
u  Has hired 3,000 people in the past three years
= Expects fo add 400 to 500 per year for the foreseeable future to meet expected demand
from new nuclear plant construction

Shaw Group
»  Has hired an additional 5,000 professional and craft workers over the last three years
because of global growth in its power, energy and chemicals, and fabrication and
manufacturing divisions
w  Opportunities in the power division include engineering and design for next-generation
nuclear plants

Job Creation at Fuel Cycle Facilities

Eunice, N.M.
LES began construction on its uranium enrichment facility in 2006. It is scheduled to begin full
commercial operations in 2009. Total construction cost is approximately $3 billion.
s 1,100 construction jobs
® 244 operations jobs have already been created and an additional 60 are expected to be
added when the facility is fully operational

Piketon, Ohio'!
USEC began construction on the American Centrifuge Plant in 2007 and expects to begin commercial
operations in 2010 and continue to expand capacity through 2012. The plant is expected to cost
$3.5 billion. :

n  Approximately 1,000 construction jobs

u 420 jobs when commercial operation begins

® 6,300 total direct and indirect jobs being created at the site and at suppliers and

manufacturers across the country

Bonneville County, Idaho!!
AREVA expects to begin construction on its uranium enrichment facility in 2011. Plant design and
construction will take 8 to 10 years, at a cost of $2 billion.
» 1,000 to 1,250 construction jobs, as well as an additional 450 to 500 indirect and
induced jobs
»  Operations and management of the plant will create 250 to 400 jobs, as well as an
additional 400 to 600 indirect and induced jobs

' Construction of these projects depends on loan guarantees from the U.S. Department of Energy.
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Statement of Abraham Breehey
Director of Legislative Affairs, International Brotherhood of Boilermakers, Iron
Ship Builders, Blacksmiths, Forgers and Helpers

United States Senate, Committee on Finance
Climate Change Legislation: Considerations for Future Jobs

November 10, 2009

Chairman Baucus, Senator Grassley, and Members of the Committee, my name is
Abraham Breehey and I am the Director of Legislative Affairs for the International
Brotherhood of Boilermakers, Iron Ship Builders, Blacksmiths, Forgers and Helpers. On
behalf of the members of my union and our International President Newton B. Jones,
thank you very much for the opportunity to testify today.

The members of the Boilermakers Union will be among those workers on the fiont lines
of our nation’s transition to a clean energy, low-carbon economy. While we recognize
that such a transition will not be easy or without cost, it is essential that the United States
begin the important work of reducing emissions that cause climate change. Further, if
Congress moves forward with a comprehensive cap and trade program to reduce
emissions, the demand for climate solutions will create job opportunities across the
economy. We can put American ingenuity and skills to work reducing emissions. With
the right market signals, we can turn the jobs union members do everyday into the
environmental solutions our nation needs to meet this enormous challenge.

Establishing Environmental and Economic Certainty

The lack of a clear, comprehensive policy on global warming and the uncertainty
associated with the future regulation of greenhouse gases is delaying the creation of job
opportunities our natien needs. The longer we wait to provide investors, regulated
enfities, and entrepreneurs the market signals that will reward innovation to reduce
emissions, the more our nation’s competitors get a head start on the clean energy race.

The Senate must demonstrate bipartisan leadership and develop the kind of policies that
will provide certainty, control costs, and encourage job-creating investments in clean
energy technology. Without clear policies regarding performance standards and
emissions limits — including appropriate incentives for the installation of new technology
—we could miss an opportunity to make the United States the leader in advanced coal-
technology development, an undertaking that is essential to meeting any significant
global effort to reduce emissions.

In addition, our union greatly prefers effective, balanced climate legislation to the
regulation of greenhouse gases by the U.S. Environmental Protection Agency under the
Clean Air Act. We believe legislation would more effectively balance regional,
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environmental, and economic concerns, while providing the necessary incentives for the
technology deployment that will create jobs.

Low-Carbon Coal Jobs

The development and deployment of carbon capture and storage (CCS) technology at
power plants and industrial facilities is among the technological breakthroughs that could
not only reduce our nation’s carbon footprint, but also create significant job opportunities
for American workers. The level of investment, both federal and private, necessary to
ensure the widespread commercialization of CCS is highly unlikely in the absence of
comprehensive clean energy legislation.

Climate legislation, such as S. 1733, the Clean Energy Jobs and American Power Act,
must rightfully recognizes that the widespread deployment of carbon capture and storage
technology is essential to our nation’s energy future. Economic growth in the U.S. has
been fueled by affordable, reliable energy from coal. Countless jobs in communities
across the country are dependant upon our ability to continue the use of coal for power
generation. However, the Boilermakers recognize the adverse environmental
consequences associated with business as usual. Just as our union and other crafis
provided the man-power necessary to assemble and deploy the technology to reduce
particulate emissions, NOy, and SO,, we are confident that technology will enable
continued responsible use of coal with CCS.

We appreciate Chairman Baucus, Senator Carper and the other Senators involved for
their work in the development of the provisions of 8. 1733 designed to encourage the
early and widespread deployment of CCS technology at coal plants, including new
generating capacity and retrofit applications. The deployment of this technology will not
only have tremendous environmental benefits, but also will have employment and
economic benefits for workers in the Boilermakers Union, other building and
construction trades, and other industries engaged in CCS development.

Qur union strongly supports a robust bonus allowance program, such as that established
under Section 780 of S. 1733, to provide financial incentives and assistance for the
commercial deployment of carbon capture technology. Establishing the advance
payment of bonus allowances will provide the financial incentives necessary for utilities
to undertake these capital intensive, yet vital projects. Advanced payments of bonus
allowances will also assist energy developers to secure the financing necessary for these
essential energy infrastructure projects to move forward.

Section 780 will encourage CCS applications at both new and existing units, and provides
additional incentives for early adopters and projects achieving the highest rate of capture
and storage. Also, expanding the availability of fixed payments for CCS to a greater
number of projects increases both its environmental and employment benefits. Providing
these bonus allowances to cover the entire marginal increase in costs between an
advanced coal plant with CCS and a standard, supercritical pulverized coal plant should
support widespread adoption without a significant increased cost to ratepayers.
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The construction of coal based generation facilities and CCS technology is tremendously
labor intensive, requiring the skills from a wide range of crafis in the building and
construction trades. CCS projects will be long-lasting job opportunities for boilermakers,
pipefitters, laborers, millwrights, and other workers who are engaged in construction of
this technology. .

The Boilermakers and other unions whose members rely on employment opportunities at
coal-fired power generation facilities recently commissioned a study conducted by BBC
Research and Consulting to illustrate the potential jobs and other economic benefits of
advanced coal-fired electric generation using CCS technologies. A copy of the full
results of that study is included in my written testimony as Attachment 1.

The study found that the economic benefits from construction of a single 540 MW
pulverized coal plant with CCS include employment benefits during the construction
phase totaling nearly 14,000 job-years. The benefits associated with construction of an
advanced coal unit with CCS reach 36,000 total job-years, when indirect and induced
employment impacts are included. Similarly, the study found that the job creation
potential of just the CCS related employment from deploying a 20 GW fleet of advanced
coal facilities is tremendously promising. In the construction sector alone, 20 GW of
capacity would support 500,000 direct job-years of employment.

The National Commission on Energy Policy recently issued a report from its “Task Force
on America’s Future Energy Jobs.” The Task Force included representatives of
academic, industry, environmental, and labor organizations, including the Boilermakers,
the AFL-CIO, the United Mineworkers of America, and the International Brotherhood of
Electrical Workers. The Task Force relied in part on job data provided by Bechtel Power
Corporation, a major interational power engineering and construction firm, to estimate
the labor needs associated with construction of new clean energy generation
infrastructure.

The workforce estimates for alternative generation technologies indicates that the coal-
based CCS and nuclear power generation options have the highest job creation potential,
relative fo other supply options, such as natural gas.

Person-Years per GW of New Generation Capacity,
Development and Construction Phases

Technology Salaried Workforce | Hourly Workforce | Total Person-Years
Nuclear 4,785 9,575 14,360
Supereritical PC 2,140 8,435 10,575
w/CCS
IGCC coal w/CCS 2,795 8,145 10,940
Natural Gas Com. 485 1,270 1,765
Cycle
Onshore wind 305 1,180 1,485




72

Source: National Commission on Energy Policy, Task Force Report on America’s Future
Energy Jobs (2009).

These figures are based on 1 GW of electric power capacity, equivalent to one 1,000 MW
coal or nuclear facility, or 250 4 MW wind turbines. Based on Bechtel’s analysis, the
development and construction phase of deploying a normalized 1 GW of power generated
by an Integrated Gasification Combined Cycle coal plant equipped with CCS would
employ 2,795 salaried workers and an hourly workforce of over 8,000 skilled workers.
Comparatively, 1 GW onshore wind generation would require a salaried workforce of
305 and 1,180 hourly workers.

In sum, it is clear that Carbon Capture and Storage development and deployment
represents a tremendous employment opportunity for the members of my union, and
other workers. Early deployment and bonus allowance programs for CCS included in
comprehensive climate legislation will be a tremendous driver for job creation in a low-
carbon economy.

Commitment to High Quality Employment

Of course, it is not just jobs or even “green” jobs that our union is interested in. Our
mernbers are interested in high-quality jobs, that provide the kind of wages and benefits
that can enable a clear path to the middle-class and support a family. However, good jobs
will not necessarily be created by any climate change legislation without the inclusion of
fair, enforceable labor standards. The application of wage standards to the deployment of
energy infrastructure will ensure the benefits of federal investment in clean energy are
extended not just to developers and businesses, but also to the workers whose skills are
essential to building a clean energy economy.

Qur union believes climate legiglation must not only encourage a commitment to
environmental protection, but also to fair and decent labor standards. For example, under
the Clean Energy Jobs and American Power Act of 2009, workers employed on projects
assisted or incentivized through allowance allocations or other means will be assured
wage rates no less than those prevailing in their local community through the consistent
application of the Davis-Bacon Act.

This law protects both communities and employers by preventing the undercutting of
local standards, and ensuring that federally assisted projects neither drive-down nor
artificially inflate wages. This law protects workers in both big cities and rural areas, and
protects union and non-union workers alike. In short, Davis-Bacon will ensure that
“green jobs™ are also good jobs.

Workers employed on clean energy infrastructure projects should be well trained and
highly experienced — all construction project characteristics encouraged by the Davis-
Bacon Act. Numerous studies show that projects built under prevailing wage provisions
are more likely to be completed on time, within budget and with fewer future repair costs.
Ensuring these high standards for both workers and contractors will be particularly
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important when applied to new, highly technical construction projects, such as CCS
technology.

Neither American taxpayers, facility owners, nor the environment can afford anything
less than the high-standards ensured by the application of prevailing wages. We strongly
urge the Senate to include the application of Davis-Bacon prevailing wage standards to
the programs that will be a part of any comprehensive climate change and energy
legislation.

Avoiding Adverse Employment Impacts and Maximizing Job-Creation Potential

While the adoption of comprehensive climate legislation that establishes a declining cap
on carbon will lead to the creation of new employment opportunities in low-carbon
industries, Congress must also act to mitigate adverse employment impacts. Among the
most significant concerns of our union regarding efforts to regulate carbon emissions is
its impact on energy intensive, trade exposed industries, particularly if major trading
partners fail to take similar responsible action.

While the Boilermakers Union directly represents workers in the cement industry, other
energy intensive industries — such as steel — provide employment opportunities for our
construction members. These industries are the backbone of American manufacturing,
and a source of high-wage employment for millions of workers and their families. Itis
essential that comprehensive climate legislation include adequate provisions to prevent
employment losses in these industries.

Climate policy must not undermine the competitiveness of U.S. manufacturers in the
global marketplace. Industries such as steel, cement, and chemicals are more sensitive to
energy cost increases than other sectors of the economy. An adequate allocation of
allowances to an output-based rebate program for energy-intensive, trade exposed
industries will help ensure that the migration of jobs and pollution does not undermine
the environmental and economic development goals of domestic action. In addition,
climate policy should not incentivize fuel switching for power generation from coal to
natural gas, a fuel that also serves as a raw material input in many manufacturing
processes.

Further, while the allocation of allowances to energy-intensive industries is essential, it is
not sufficient to address all of the concerns related to job losses in the manufacturing
sector. At ifs core, global warming is the most negative consequence of misguided trade
and globalization policies that fail to account for the negative environmental impacts of
shipping, for example, a container vessel full of cement from an inefficient facility in
Thailand to San Francisco for use on U.S. highways. In addition, simply providing an
allocation of allowances to domestic industries would be a missed opportunity to
encourage ~ using both “carrots” and “sticks” — responsible action from major emitters in
those rapidly developing countries that are a major source of global emissions.
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1t is critically important that the Senate include a strong, yet fair border measure to
prevent so-called carbon leakage. Energy-intensive imported goods from countries that
‘fail to take action comparable to any domestic emission reduction program should be
required to purchase and submit a type of “emissions allowance” that accounts for the
carbon content and price of the imported good. Such provisions should be triggered
shortly after domestic industries are subject to the requirements of a domestic program.
‘We believe this approach would provide significant leverage for U.S. negotiators in the
context of global climate change negotiations, while remaining consistent with our
existing trade obligations.

In addition, it was deeply disconcerting to learn this week that federal clean energy
investments made through the American Recovery and Reinvestment Act have been used
for projects that generate jobs in China, not the United States. As was widely reported, a
Texas wind farm project that will rely exclusively on wind turbines manufactured in
China has applied for financial assistance from the U.S. Department of Energy. Ifthe
United States fails to include appropriate domestic content requirements on projects
financed or incentivized by a domestic climate program, we will have failed to capitalize
on what is likely our last best opportunity to revitalize American manufacturing.

It will be American workers and American taxpayers making sacrifices to reduce
domestic carbon emissions. It must also be American workers who benefit from the job
creation opportunities these climate solutions create. There are new opportunities for
American workers not just in the final construction jobs, but all throughout the supply
chains of clean energy technology. For example, members of my union in Indiana who
produce gear blanks for heavy equipment could easily do the same work producing gear
blanks used in wind turbines. But the demand for U.S. parts and components will never
materialize if American workers are undercut by Chinese workers that are denied the
most basic labor rights. Projects that receive allowance allocations or other assistance
through U.S. climate legislation must be required to incorporate domestic content if the
full job creation potential of the clean energy economy is to be realized.

On behalf of my union’s members in the Boilermaker’s Cement, Lime, Gypsum and
Allied Workers Division, we have some suggestions regarding provisions specific to
cement manufacturing. An additional challenge for cement occurs because the process of
calcining limestone into cement releases carbon dioxide regardless of the energy source it
uses. We suggest that this variety of process emissions — emissions that essentially
cannot be reduced — not be included under the cap. In addition, we ask that energy-
intensity be properly calculated, reflecting actual clinker production from U.S. cement
kilns. We must ensure the production of this strategic commodity not shift overscas. The
result of such a shift would be to harm domestic employment, and to increase emissions
as less efficient foreign kilns replace more modem domestic ones.

Qur union believes that the allocation of allowances to electricity consumers through
local distribution companies (LDCs) is the most effective approach for preventing
increased utility costs for families, and avoiding adverse employment impacts. While
there are certainly a number of worthy options for allocating emissions allowances, we
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suggest the allocations to LDCs for electricity consumer relief be consistent with the
level of emissions from the power sector in the early years of the program. The
allocation of allowances to electric utility “wires” companies avoids the risk of windfall
profits, will reduce the risk of fuel switching from coal to natural gas, and helps offset
compliance costs.

Further, as was mentioned early in my testimony, a priority is to provide the greatest
level of regulatory certainty possible when it comes to the permitting of new power
generation facilities. One key objective of federal climate change legislation must be to
establish a new framewozk for reducing economy-wide greenhouse emissions. In
Waxman-Markey, this framework relies on a cap-and-trade program that allows
companies to achieve emissions reductions in the most efficient, cost-effective manner
possible. To do so, the new cap-and-trade program must replace existing command-and-
control programs

The House legislation appropriately provided exeroptions from permitting and other air
regulatory requirements established for conventional air pollutants under the Clean Air
Act. These exemptions were carefully tailored to apply only to greenhouse gas emissions
from sources that would be regulated under the new cap-and-trade regime. The goal of a
cap-and-trade program is not just to reduce emissions, but also to do so in the most
efficient and cost-effective manner. Failure to address these issues could undermine that
goal and blunt the beneficial employment opportunities available through emissions
reductions from the power sector.

In addition, we believe that an effective cost containment provision is essential to not
only limiting the overall economic impact of the program, but minimizing allowance
price volatility and discouraging market manipulation. Carbon allowance price certainty
is another mechanism that would enable predictable investment planning that is important
to job creation. A price collar that includes both minimum and maximum allowance
prices would not only encourage job creation, but minimize any adverse employment
should clean energy technology deployment not proceed at the pace hoped for or
expected.

Finally, we have some concern regarding the stringency of the emissions reductions
targets in the early years of the cap and trade program. Should the development of CCS
technology not proceed quickly enough, these early caps may encourage some plants that
could otherwise be retrofitied to shut down or switch to natural gas. As I mentioned, the
job creation opportunities available from CCS far exceed those from new construction of
a natural gas combined cycle plant. Therefore, we encourage the Senate to consider an
emissions reduction target in 2020 of 14% below 2005 levels, consistent with the
program called for in President Obama’s budget proposal.

Again, Ithank the Committee for the important work you are doing here today, and the
opportunity to express my views.
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Senate Finance Conunitiee
Climate Change Legislation: Considerations for Future Jobs

November 10, 2009

Responses to Questions for Mr. Abraham Breehey — Director of Legislative Affairs, International Brotherhood
of Boilermakers, Iron Shipbuilders, Blacksmiths, Forgers and Helpers

Questions from Senator Baucus

1. Ishare your view that climate legislation should maintain the competitiveness of U.S. industry and provide
strong incentives for other countries to implement commitments to reduce their carbon emissions. I have been
working on a proposal that would establish a two-tiered carbon reduction target. The target would start at one
level but require deeper reductions if other major emitters make and implement carbon reduction commitments.
‘Would a two-tiered approach soften the impact of the legislation on employment in your industry? Would the
Boilermakers support this type of approach?

Our union believes we need thoughtful, creative solutions to both the substantive and political barriers to the
enactment of effective climate change legislation that reduces emissions without the migration of jobs and
pollution to countries that fail to act. The approach you suggest would, in our view, be a promising one. A
two-tiered target predicated on action by other major emitters would certainly provide some protection to
workers in energy-intensive, trade exposed industries: However, we must ensure that the actions or reduction
pledges of other major emitters are measurable, reportable, and verifiable before committing our nation to more
aggressive near term reduction targets. While I am hesitant to comunit my union’s support to such an approach
without some additional information regarding the level of reductions proposed in each tier and the conditions
for accelerating domestic emissions reductions, I certainly welcome the opportunity of working with your office
to advance such an approach.

2. Your testimony mentions that members of your union can just as easily produce gears for heavy equipment
as they can produce gears for wind turbines. To what extent are jobs in the energy sector interchangeable? To
what extent will new jobs in low-carbon industries offset any decrease in energy-intensive and trade-exposed
industries?

I have no reason to believe the example of our union's Blacksmith local that I was referring to in my testimony
is a unique example. From manufacturing to construction, many of the skills required to build the clean energy
are the same skills union members use today. This is particularly true for workers in the skilled building and
construction trades.

We strongly believe the extent to which new jobs offset negative employment impacts will greatly depend on
the policy design of a cap and trade climate change bill. For example, an allocation of allowances to the utility
sector based on historical emissions to be passed on to consumers through Iocal distribution companies will help
prevent job losses resulting from rising energy prices, and appropriate provisions to protect energy intensive
trade exposed industries should minimize losses in the manufacturing sector.
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Further, the percentage of allowance value allocated to programs that spur job growth, such as investment in
energy efficiency, new technology for the power sector, and transportation improvements, will determine the
success of a cap and trade program in creating jobs. The unions of the Building and Construction Trades
strongly support provisions in climate legislation that represent aggressive federal investment in various kinds
of infrastructure that will drive job creation.

However, the new jobs that will be created may not be in the same geographic location as the jobs that could be
lost. That is why it is vital that legislation also include provisions to ensure that workers who are negatively
impacted receive the assistance and training to successfully transfer their skills to new emerging clean energy
industries.

3. Several recent news reports indicate that China is making great strides in the development and manufacture
of clean-energy technology. An August 2009 Christian Science Monitor article notes that Chinese factories
already make a third of the world’s solar cells -~ six times more than the U.S., and that last year China graduated
17 PhDs in the field of underground coal gasification, while only two others graduated in the rest of the world.

Please comment on China’s green techuology developments and the impact these will have on green technology
and jobs in the United States. Please also share your thoughts on the U.S.’s opportunity to engage in similar
technology development and job creation, such as through incentives like the new advanced energy
manufacturing credit Congress passed in February.

China's developments in green technology are nothing short of staggering. China is using its vast market, low-
wage labor, and capital to lower prices and speed developient of clean energy technology. Recent reports -
indicate the Chirese plan to announce new, low-carbon technology manufacturing zones that would be designed
to promote and expand "green” manufacturing and exports. Similar policies in past decades helped tum many
Chinese cities into manufacturing and export giants. Right now, the United States continues to lead the world in
technology breakthroughs. However, we cannot:count on those trends to continue without appropriate policies
to encourage innovation and growth. One of our nation's biggest concerns should be that we are quickly falling
behind in the race to develop, commercialize, and expand clean energy industries.

Of course, it has been a long standing concern of the U.S. labor movement that our nation lacks a
comprehensive industrial policy that would promote the revitalization of our nation's manufacturing and
industrial sectors. The Advanced Energy Manufacturing tax credit authorized under the American Recovery
and Reinvestrment Act was an important step in creating the appropriate environment for investment in clean
technology. Of course, the most important step our nation can take in ensuring that firms take advantage of the
tax credit is passing comprehensive legislation to place a declining cap on carbon that would ensure a domestic
market for clean energy technology and provide investors and entrepreneurs the certainty they need to move
forward with investments to transform and revitalize our manufacturing base.

4. Through the right clean encrgy policies, there is a potential to create thousands of new jobs in the U.8. We
know there are various sectors that could experience job growth, but we need to have a skilled workforce in
place to meet the demand. How do we ensure our workforce is trained and ready to seize these new
opportunities? And as new technology is developed, how do we ensure our training programs equip Americans
with durable, in-demand skills? How would you suggest we address the need to keep newly acquired skills
fresh?
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The sector projected to experience the greatest opportunities and growth in a clean energy technology is the
building and construction sector. From energy efficiency building retrofits, to clean energy base-load power
generation, to the deployment of renewable energy such as solar thermal, there are widespread and diverse
opportunities. Returning to your previous question, many of the skills required to advance these climate
solutions are the same skills members of America's building and construction trades unions use everyday. We
are simply looking for new applications of many existing skills.

Fortunately, the joint labor-management apprenticeship and training programs sponsored by our unions and
participating employers are preparing for the clean energy revolution through new curriculum development and
skills training for both incoming apprentices and existing workers. Federal assistance that would enable unions
to expand access to our sponsored apprenticeship programs, and ensure that workers have the skills expected to
be in demand as we build a clean energy economy would help ensure our nation maintains the workforce and
skill base necessary to make this important transition.

Questions from Senator Cantwell

1. Inaddition to thinking about the costs of policy action on climate change, we need to be just as aware of
the potential costs of inaction. There is going to be tremendous energy growth, particularly in the developing
world, over the next century. Energy is already a 36 trillion market, and it is growing fast. I want to be sure
that the United States is the world’s leading supplier of clean energy technologies to meet the exploding world
demand.

How should policymakers create and structure incentives that enable US leadershi§ in clean energy
technologies? Is a consistent, stable price on fossil carbon an effective or necessary component?

We beliéve that programs that provide direct federal investment through grants and creative financing
mechanisms are vital to ensuring U.S. leadership in clean energy technology development and deployment. The
clean energy investments made through the American Recovery and Reinvestment :Act were an important
"down payment" on those investments. However, nothing would be a stronger incentive than a federal policy
that puts a price on carbon emissions. Such a policy would send appropriate market signals through the
economy that will provide certainty, spur innovation, and lead to the kinds of investments that can both reduce
emissions and create jobs. A stable price on carbon is absolutely an essential component of U.S. leadership on
clean energy.

How do you think we should balance the protection of existing industries with the promotion of future
industries? Isn’t there a real risk that if we fail to ereate the right investment incentives at home, we may miss
out on the lucrative opportunities that will accompany global leadership in clean energy?

There is no doubt that the longer we wait to act the further our nation will lag behind in the race to develop the
clean energy solutions every nation will ueed to make the kind of emissions reductions science tells us is
necessary to prevent dangerous climate impacts. The structure and Framework of a future carbon emissions
trading system will determine the extent to which new policies prevent job losses and encourage job growth.
First we believe any emissions targets in the early years of a cap and trade program should be consistent with
the availability of commercial technology to reduce emissions, and provide enough time for the efficiency
investments many believe represent our best opportunity for low-cost emissions reductions. We strongly
support adequate allocations of allowance value to consumers through local power distribution companies that
will help moderate sudden increases in electricity prices that could result in job losses, as well 2s a larger burden
on rate payers. We also believe an allocation of allowances to an output based rebate system for energy-
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intensive, trade exposed industries, in addition to an appropriate WTO consistent border adjustment mechanism
are vital to protecting existing workers in those industries. There is an achievable balance between what must
be done to protect our environment and what must be done to encourage renewed economic growth.

2. One of the most important ways we can stimulate economic growth and job creation through climate
policy is by creating consistent price signals and long-term incentives for investment in innovation and new
energy technologies.

In any policy involving the auctioning of emissions allowances, do you think that price controls—both price
floors and ceilings—are necessary to manage volatility and uncertainty?

Our union absolutely believes that an upper and lower limit on emissions allowance prices is necessary in an
emissions trading system. Such a mechanism can not only prevent unanticipated or unbearable economic costs
for workers, but will help prevent market manipulation. Ensuring both a floor and ceiling on allowance prices
is among our union's highest priorities.

Would a well-designed, price collar (i.e. explicit upper and lower bounds for the price of allowances)
provide sufficient assurances for substantial investment in capital-intensive, low-carbon energy systems such as
CCS and nuclear, as well as other, more conventional renewable energy technologies?

A well-designed price collar in our view would provide sufficient assurances for such investments. The capital-
intensive investments you mention require long-term planning and assurances that they will'be supported by the
market. Many of them will take many years - even decades — to reach full commercial deployment. Others
will require additional incentives, such as CCS "bonus allowances", to spur deployment prior to the point at
which they would be deployed based on a carbon price signal alone. In our experience in the utility sector,
regulatory and cost-certainty are two key factors energy producers consider when making decisions regarding
capital investments. A price collar would-ensure a stable economic basis on which to plan those long term
investments.

Questions from Senator Carper

1. In 2005, we had several hearings in the Environmental and Public Works (EPW) Committee regarding 2
three pollutant bill called Clear Skies which was sponsored by Senator Voinovich. Clear Skies attempted to
reduce emissions of sulfur dioxide, nitrogen oxide, and mercury from our nation’s fossil-fuel power plants.
During one of our EPW Clear Skies hearings, Jim Connaughton, the Chairman of the Council on Environmental
Quality at the time, was asked if we would have mercury reduction technology available to meet a 90 percent
reduction requirement by 2010. In his answer, he stated: “mercury specific control technologies are not
expected to provide 90% control on all key combinations of coal type and control technology in this
timeframe.”

Moving to 2009, after intensive Department of Energy research and development and aggressive mercury
targets implemented in over 17 states, the mercury control technology story is a very different one. Just last
month GAO reported that mercury control technology for power plants was not only commercially available,
but can achieve 90 percent reductions for all coal types and costs little when compared to other pollution control
devices, Do you agree we’ve made great strides in our merchry control technology for coal plants over the past
four years?
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Based on my conversation with workers in our construction division and the locals whose members install
pollution technology, the answer to your question is yes. Mercury control technology has improved
significantly, including both pre- and post-combustion control technology for coal-fired boilers. Performance
continues to vary based on coal types and the interaction with other applied pollution control technologies. In
some settings, 2 90% reduction from some facilities is difficult to guarantee. However, we have no evidence to
suggest that GAQO's conclusion that mercury controls at coal plants are able to achieve reductions on average of
between 80% and 90% is not accurate.

2. Witha cap on carbon, and with the carbon capture and sequestration (CCS) deployment incentives within
8.1733 reported out of the EPW Committee last week, do you believe we will see a similar advancement in the
deployment of carbon capture and sequestration technology as we did with mercury control technology?

Do you believe S.1733 would likely promote the early deployment of CCS deployment as opposed to a straight
carbon tax? If so, why?

Our union has been tremendously encouraged by the breakthroughs and developments we have seen related to
carbon capture and storage technology. The early reports from the demonstration being conducted by American
Electric Power at their Mountaineer facility in West Virginia seem to indicate that technology performance is
exceeding expectation. While much of the results of technology performance evaluation have not been made
public, technelogy providers that work with our union report that they expect continued improvements to
technology performance, particularly as it relates to efficiency. We are tremendously optimistic that with the
assistance of the incentives provided in S. 1733 there will be widespread adoption and deployment of CCS.
One major coal fired utility recently indicated that, should the United States proceed with climate legislation
similar to 8. 1733, 75% of its fleet of coal plants would be retrofitted with CCS technology. Of course, issnes
related to licensing and Hability at storage sites remain an important factor that will determine the speed and
extent to which technology is deployed.

‘We strongly believe the cap and trade system, early deployment incentives, and advance payment "bonus
allowances" for CCS included in 8. 1733 are a much more effective incentive than a carbon tax. The long term
certainty that emissions reductions of more than 80% by 2050 are the standard our nation must achieve will be a
stronger incentive for coal-fired utilities to invest in CCS.

3. As you know, I believe policies to reduce emissions from transportation should play a major role in any
climate legislation. Transportation produces 30% of U.S. emissions and transportation emissions have been
growing faster than any other sector.

Working with my colleagues in EPW, we currently have $3 billion per year in the climate change legislation to
build transportation projects that reduce emissions. This investment will create roughly 80,000 jobs per year.
The unemployment rate in the construction industry currently stands at 18.7 percent. The transportation funding
in the Kerry-Boxer bill will not only reduce emissions, but also put hundreds of thousands of Americans back to
work. I call that 2 win-win.

Mr. Breehey, what does 18.7 percent unemployment in the construction industry mean for the members of your
union? Do you believe investment in clean transportation projects is an important component of climate change
legislation?

The members of the America's building and construction trades unions are struggling substantially to cope with
the current rates of unemployment. It is a tremendous burden on families, communities, and local governments.
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‘We urge the Congress to take immediate dramatic action to get some relief to America's workers through
policies that create jobs. While our union has been fortunate to have suffered less than others when it comes to
lack of employment opportunities, all unions right now have members that are looking for opportunitics to get
off the bench and go to work. Unemployment is also having a negative impact on union health and welfare and
pension funds whose contributions from workers and contributing employers are based on hours worked. We
must take dramatic steps to reverse these declines.

Absolutely, we strongly support aggressive affirmative investments in clean transportation that will create jobs.
As you point out, these are both opportunities to reduce emissions, reduce dependence on foreign oil, and create
jobs. We greatly appreciate your efforts to ensure climate legislation includes strong transportation investments
and look forward to working with you to protect and grow these investments as the legislative process moves
forward.

Questions from Senator Grassley

1. Mr. Breehey, you testified that 2 U.S. climate bill should include a border measure that would require
importers of energy-intensive goods to purchase emissions allowances.

Are you suggesting that importers should be required to purchase such allowances even if the U.S. producers of
the competing goods receive their allowances for free?

If so, would you please explain how that would be consistent with international trade rules?

‘While our union does strongly support the inclusion of border measures in climate legislation, we recognize that
such a provision must be structured in a way that is consistent with our obligations under the WTO. We know
that the failure to do so would undermine the effectiveness of such a measure. Any border measure must
account for the allocation of free allowances to energy-intensive, trade exposed industries. A border measure
might only be phased in as free allowance allocations are phased out. While I lack the legal expertise to address
your question in great deal, we are working with other unions and trade advisers to ensure that any border
measure not only provides protection to domestic industries and workers, but is consistent with global trade
rules.

2. Mr. Breehey, you arghe that if we include a border measure in a climate bill, it will provide significant
leverage to U.S. climate negotiators.

But I’'m not convinced that you’re right.

For example, most of China’s production of energy intensive goods is for its domestic needs.

According to 2005 production data, in the steel, aluminum, and cement sectors, China exported less than 2.5%
of what it produced to the United States.

That’s not much of a stick.

‘What is your reaction?
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First, we believe it is wrong to assume that future trends in global shipments and trade in energy intensive goods
will remain as they are today. While China continues to develop rapidly, there will eventually be excess
capacity beyond what is required to meet their domestic needs. Further, we believe a border measure should
apply not only to raw materials, but to manufactured products that are significantly comprised of energy
intensive materials. In addition, it is important that a border measure not only target imports from China, but
also from other major exporting countries. For example, Mexico and Thailand are major exporters of cement to
the United States. We must ensure that the passage of comprehensive climate legislation does not reduce the
competitiveness of the U.S. cement industry relative to those countries.
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It’s the responsibility of Congress to weigh the costs and benefits of every policy decision it
makes, and the bigger the issue the more important it becomes. This isn’t the Environment
Committee so this isn’t the place for a detailed examination of the purported environmental
benefits of any climate change proposal, although that is an important part of the equation. This
committee’s expertise is in the costs and economic impacts of new taxes. It therefore has the
relevant expertise for evaluating the costs associated with climate change legislation.

Today’s hearing about the impact of climate change legislation on jobs builds on lessons this
committee has learned from past hearings. Last year, then-Congressional Budget Office Director
Peter Orszag testified that under a cap and trade system, price increases for energy would
necessarily increase; “skyrocket” is the term President Obama has used. Dr. Orszag explained,
“Such price increases would stem from the restriction on emissions and would occur regardless
of whether the government sold emission allowances or gave them away. Indeed, the price
increases would be essential to the success of a cap-and-trade program...”

Both he and Robert Greenstein of the left-leaning Center on Budget and Policy Priorities also
testified that the impact of those price increases would fall most severely on the lowest income
Americans.

Some have tried to claim that a cap and trade bill would somehow make enough money through
auctioning allowances to cover increased costs to American families, but this ignores the fact
that this money will be taken from the American people in the first place. The current director of
the CBO, Doug Elmendorf, addressed this issue when he testified before this committee in May.
In response to written questions, he made clear that, “the allowances that are created under a cap
and trade program do not add wealth to the economy. Rather, they are simultaneously a cost and
a source of income.” He also made it very clear that the value of allowances would “...inevitably
fall short of the total economic effects of the policy...” In other words, there is no free lunch
here.

At that same hearing, Dr. Elmendorf testified that “...by channeling productive resources toward
reducing (the risk of damage from climate change) rather than toward producing goods and
services that are measured in gross domestic product (GDP), such policies would be likely to
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reduce GDP relative to what otherwise would occur.” In testimony just last month before the
Energy and Natural Resources Committee, he confirmed that economic productivity and jobs
would be lost as a result of the House-passed cap and trade bill. Despite this, the more stringent
Senate version of this legislation is incredibly titled the “Clean Energy Jobs and American Power
Act.” Like any government regulation, there will inevitably be winners and losers, and we’ll be
hearing a little about both in today’s hearing. However, an honest cost-benefit assessment
requires that we first stop trying to sell this policy as if it will have no cost for Americans and
accept the basic economic principle that there is no such thing as a free lunch.
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SENATE COMMITTEE ON FINANCE

“CLIMATE CHANGE LEGISLATION: CONSIDERATIONS FOR FUTURE JOBS”
NOVEMBER 10, 2009

Chairman Baucus, Senator Grassley, Members of the Committee:
Thank you for inviting me to testify today on this important topic.

1 have submitted to the record two AEI policy studies on the issue before us today, which are
part of the research base underlying what I am about to say.

1 have spent the last 15 years analyzing public policy at think tanks in both the U.S. and Canada,
with an emphasis on air pollution, climate change, and energy policy. Specifically, I have studied
market-based mechanisms for dealing with pollution problems of all sorts, and have studied cap-
and-trade as it has made its appearance in conventional air pollution control, and now in
greenhouse gas control.

What I can tell you, based on my research is this: cap-and-trade, the core of greenhouse gas
control legislation today, is an inappropriate policy tool for the control of greenhouse gases that
will cause significant economic harm, and will kill and export jobs, for little or no environmental
benefit.

Current legislation applies an emission-trading model to an unsuitable pollutant. For emission
trading to work, you need readily available technology to capture emissions, or alternative
sources of energy that lets some people generate surplus emission reductions so they can sell
them to others. We had that with SO;: we don’t have that with CO,. With CO,, as EPA
acknowledges, we're dependent on offsets to control costs, and offsets are notoriously slippery.
Even the economists who first developed the theory and practice of cap-and-trade have said that
it is not a suitable mechanism for greenhouse gas control. It hasn’t worked in Europe, and it
won'’t work here.

By design, and despite provisions that try to hide this from the public the carbon-control bills
now circulating will increase energy prices, slowing economic growth, killing jobs, and reducing
competitiveness.

And this is a one-way street, since cap-and-trade doesn’t only cap emissions, it caps economic
growth. When GDP goes up, energy consumption does also, and so does carbon permit price,
choking off continued growth; The tighter the emission cap, the tighter the economic straight-
jacket.
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As energy prices rise, and American companies find themselves less competitive, businesses and
jobs will flow to countries without greenhouse gas controls, and without stringent environmental
controls of any kind, potentially allowing emissions to increase. The remedy to this, border tax
adjustment, is only likely to cause a trade war that will further damage the U.S. economy.

As increased energy costs raise the cost of all U.S. goods and services, consumption will decline,
causing still more job losses.

Legislation now before Congress will cause regional and sectoral winners and losers, and will
unjustly redistribute and export wealth from industrial, coal-powered state industries to industries
in states with greater hydro, nuclear, or natural gas resources. It will send U.S. taxpayer dollars
abroad to countries that are our economic competitors, and sometimes geo-political adversaries.

Cap-and-trade creates a new, poorly understood financial instrument that can be used to leverage
debt, potentially creating a massive carbon bubble that bursts once it becomes clear we can’t
afford to maintain the scheme.

Finally, cap-and-trade, and all carbon control, for that matter, puts a bounty on eco-system: As
carbon control favors biofuels, more eco-system will be planted over, and farmland used to grow
fuel instead of food. A recent article in Science observes that attempting to limit CO,
concentrations to 450 ppm (the currently stated goal of carbon controls) would cause bioenergy
crops to expand to displace virtually all of the world’s natural forests and savannahs by 2065 and
actually increase global greenhouse gas emissions.

As for the claim that the green-energy provisions of current climate legislation will create
“oreen” jobs that can’t be exported, this is simply nonsense. As I testified before another Senate
committee, governments do not create jobs they just move them around, inevitably resulting in
less jobs on net. Economists have known this for over 150 years. Europe has seen much of its
green industry exported, and the U.S. is already seeing solar cell and windmill production
moving to China.

The only thing worse than no energy policy, is bad energy policy, and that is what 8. 1733, and
approaches like it represent: bad energy policy, wrapped up in deceptive terminology that tried to
hide the true nature of the legislation.

Thank you for allowing me to speak to you today on this timely and important issue. I look
forward to your questions.
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Climate Change: Caps vs. Taxes
By Kenneth P. Green, Steven E Hayward, and Kevin A. Hassett

As the Kyoto Protacol’s 2012 expiration date draws near, a geneval theme dominates the global conversation:
leadership and participation by the United States are critical to the success of whatever climate policy regime succeeds
the Kyoto Protocol. Two general policy approaches stand out in the curvent discussion. The first is national and
international greenhouse gas (GHG) emissions trading, often referved to as “cap-and-trade.” Cap-and-trade is the
most popular idea at present, with several bills circulating in Congress to begin a cap-and-trade program of some
kind. The second idea is a program of carbon-centered tax veform—for example, the imposition of an excise tax
based on the carbon emissions of energy sources (such as coal, oil, and gasoline}, offset by reductions in other

taxes. In this paper we will address the strengths and weaknesses of both ideas and the framework by which

legislators should evaluate them.

The framing of a global climate regime presents a
classic chicken-and-egg problem: the United
States does not wish to enter into a regitme of
economically costly emission caps or taxes that
would have the effect of driving industry and jobs
to nations such as China and India that do not
participate in such caps. China and India, how-
ever, are unlikely to enter into a restrictive regime
unless the United States goes first, and even then,
only so long as the policy regime does not
threaten serious constriction of their economies.
1t is often assumed that if the United States goes
first, developing nations will evenrually follow,
but this is by no means assured. Both China and
India have repeatedly declared that they are not
prepared to make even a delayed commitment at
this time.

Given these policy uncertainties—and other
uncertainties about the eventual impacts of cli-
mate change in terms of severity, distribution, and
timing—there are two guideposts policymakers
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should keep in mind. The first is that the United
States can only effectively impose a national regu-
latory regime (though such a regime could eventu-
ally be harmonized with international efforts).
The second is that, given the current uncertainty,
policy should conform as much as possible to a
“no regrets” principle by which actions under-
taken can be justified separately from their GHG
emissions effects in the fullness of time, such that
nonparticipation by developing nations will disad-
vantage the United States in the global market-
place as little as possible.

While the United States may wish to join with
other nations in setting a post-Kyoto emissions
goal, it should be wary of joining an international
emissions-trading or other regulatory regime. One
of the

Protocol, and any prospective successor treaty on

temarked-upon aspects of the Kyoto

that same model, is that it represents an unprec-
edented kind of treaty obligation for the United
States. Most treaties involve direct actions and
policies of governments themselves, such as trade
wreaties that bind nations” tariff levels and affect
the private sector of the economy only indirectly.
Kyoto and its kin go beyond government policy to
affect the private sector directly or requite the
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government to control the private sector and the
investment decisions of the private sector to an unprec-
edented degree. It is not governments that emit GHGs,
after all. Between the asymmetries of legal and regu-
latory regimes across nations, the United States should
think hard about the dilution of sovereignty that a
binding GHG treaty represents, even if the United
States agrees with the basic objective of reducing

carbon emissions.
Problems with Emissions Trading for GHG

Some economists favor the idea of emissions trading for
its elegance in achieving least-cost emissions reductions
while avoiding the mantfold difficulties of prescriptive
“command-and-control” regulation from a centralized
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coal-fired power plants account for roughly one third of
U.S. carbon dioxide (CO;) emissions and will therefore
be central to a GHG cap-and-trade program, a compre-
hensive GHG emissions-trading program will have

to apply across many sectors beyond electric utilities,
vastly complicating a trading system.

Second, SO, and CO; are not comparable targets
for emissions reduction. Reducing SO, emissions did
not requite any constraint on end-use energy produc-
tion or consumption. Coal-fired power plants had many
low-cost options to reduce SO, emissions without
reducing electricity production. Some switched to low-
sulfur coal (aberred in large part by railroad deregula-
tion in the 1980s, which made transport of Western
low-sulfur coal more economical than previously).

The cost of “scrubbers”—industrial devices which cap-

bureaucracy. But this is something of a
false choice, as such regulation is a deeply
troubled policy option. While trading may
be superior to command-and-control, it is
not necessarily superior to other alterna-
tives, such as carbon-centered tax reform.
There are a number of emissions-
trading success stories that, upon inspec-
tion, suggest significant limitations to
the applicability of emissions trading for
GHG emissions. Enthusiasts for cap-and-

While trading may be
superior to command-
and-control, it is not
necessarily superior to
other alternatives,
such as carbon-

centered tax reform.

ture SO; and sequester it—turned out

to be lower than predicted. Other utilities
emphasized more use of natural gas.

The impact on ratepayers and consumers
was modest.

CO, is different: it is the product of
complete fuel combustion. There is no
“low-CO; coal,” and the equivalent of
S0, scrubbers does not yet exist in
economical form.2 At the margin there
is some opportunity for GHG emissions

trade point first to our sulfur dioxide
(80;) trading experience under the 1990 Clean Air

Act Amendments. It is claimed that the costs of SO,
abatement through trading turned out to be dramatically
lower than economists had forecast for a prescriptive
regime, wherein the Environmental Protection Agency
{EPA} would have mandated control technologies on
individual coal-fired power plants. But a closer look
shows this success to have been uneven. There has been
significant volatility in emission permit prices, ranging
from a low of $66 per ton in 1997 to $860 per ton in
2006, as the overall emissions cap has been tightened,
with the price moving up and down as much as 43 per-
cent in a year.! Over the last three years, SO, permit
prices have risen 80 percent a year, despite the EPAs
authority to auction additional permits as a “safety
valve” to smooth out this severe price volatility.

Several other aspects of the SO;-trading program are
of doubtful applicability to GHGs. First, SO, trading
was only applied to a single sector: initially, only 110
coalfired power plants were included in the system,
but it subsequently expanded to 445 plants. While

reductions through substitution—
increased we of natural gas (which emits less CO; per
unit of energy than coal) and possibly nuclear power—
but the inescapable fact is that any serious reduction in
CO, emissions will require a suppression of fuel combus-
tion. This is going to mean lower energy consumption
and higher prices, at least in the intermediate term.

Even though confined to a segment of a single sector of
energy use, the SO, emissions-trading regime was far from
simple. There were complicated allocation formulas to
distribute the initial emissions permits. Despite the best
efforts to create objective criteria, at the end of the day,
the aflocation of emission permits involves some arbitrary
discretion. For political reasons there were special subsi-
dies and extra allowances for the benefir of high-sulfur
coal interests. Most trading in the early years took place
between power plants within the same company.

Establishing allowances and accounting systems for
GHOG emissions across industries is going to be vastly
more difficult and highly politicized. The forest prod-
ucts industry, for example, will reasonably want credits
for creating carbon sinks in the trees it plants and
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harvests, but the manufacturing sector that uses these
woaod products as a raw material will want credit for
sequestering carbon. The difference will have to be split
in some arbitrary manner that will surely introduce eco-
nomic distortions in the marketplace. The auto industry
will want eredits for GHG innovations, while industries
and businesses of all kinds will lobby for credits for
reducing mobile source emissions from changes to their
auto and truck fleets. There are going to be winners and
losers in this allocation process. Multiply this problem
actoss sectors and industries and it becomes evident that
a GHG emissions-trading system is going to be highly
complex and unwieldy, and too susceptible to rent-
seeking influence in Washington. The problem of politi-
cally adjusting competing interests will be compounded
on the international scale. The long-running diplomatic
conflicts that can be observed over purported subsidies
for aircraft (i.e., Boeing versus Airbus) and the European
Union’s agricultural subsidies and trade barriers are exam-
ples of the kinds of conflicts that will be endemic to any
international emissions-trading scheme.

The favored solution to these problems is to over-
allocate the number of initial permits both to ease the
cost and to encourage the rapid start-up of a market for
trades. This was the course the European Union took
with its Emissions Trading System (ETS), and it has
very nearly led to the collapse of the system. Because
emissions perrits were over-allocated, the price of
erissions permits plummeted, and little—if any—
emissions reductions have taken place because of
the ETS. The over-allocation of initial permits merely
postpones both emissions cuts and the economic pain
involved. Economist Robert J. Shapiro notes:

As a result of all of these factors and deficiencies,
the ETS is failing to reduce European CO; emis-
sions. . . . [Tihe European Environmental Agency
has projected that the EU is likely to achieve no
more than one-quarter of its Kyoto-targeted reduc-
tions by 2012, and much of those “reductions”

will simply reflect credits purchased from Russia or
non-Annex-1 countries {developing countries], with
no net environmental benefits.3

As economist William Nordhaus observes:
We have preliminary indications that European

rading prices for CO; ate highly volatile, fluctuat-
ing in a band and [changing] +/- 50 percent over

the last year. More extensive evidence comes from
the history of the U.S. sulfur-emissions trading pro-
gram. SO; trading prices have varied from a low
of $70 per ton in 1996 to $1500 per ton in late
2005. 80, allowances have a monthly volatility of
10 percent and an annual volatility of 43 percent
over the last decade

Nordhaus points out the ramifications of such
volatility, observing that “[sluch rapid fluctuations
would be extremely undesirable, particularly for an
input {carbon) whose aggregate costs might be as great
as petroleum in the coming decades,” and that “experi-
ence suggests that a regime of strict quantity limits
might become extremely unpopular with market partici-
pants and economic policymakers if carbon price vari-
ability caused significant changes in inflation rates,
energy prices, and import and exporr values.””

Nordhaus is not alone in this concern about price
volatility. Shapiro similarly observes:

Under a cap-and-trade program strict enough to
affect climate change, this increased volatility in
all energy prices will affect business investment
and consumption, especially in major CO,
producing economies such as the United States,
Germany, Britain, China and other major devel-
oping countries.®

Additional pitfalls and dilemmas of emissions trading
can be seen through a review of the spectacular trading
failure of the RECLAIM (Regional Clean Air Incen-
tives Market) emissions-trading program in Southem
California. Launched in 1994 after three years of devel-
opment, RECLAIM set in motion an emissions-trading
program targeting SO, and nitrogen oxides (NO,)
emissions, and eventually hoped o expand 1o include
volatile organic compound (VOC) emissions. All three
types of erissions are important precursors to ozone for-
mation in the greater Los Angeles air basin. RECLAIM,
for the first time, offered swaps between stationary and
mobile sources: stationary sources such as oil refineries
could help reach their emissions reducrion targets by
purchasing old, high-polluting automobiles and trucks
and taking them off the road—a cost-effective measure
in a voluntary demonstration program. The South
Coast Air Quality Management District (SCAQMD)
estimated that SO, and NO, would be reduced by
fourteen and eighty tons per day, respectively, by the



year 2003, at half the cost of the usual prescriptive
method of regulation.” There was great public support
and enthusiasm for the program at the outset.

RECLAIM never came close to operating as pre-
dicted, and was substantially abandoned in 2001.
Between 1994 and 1999, NO, levels fell
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going to be politically unsustainable in the long run. An
mternational emissions-trading program is also unlikely
to survive noncompliance by some of its members.
There are two final, overriding reasons to be doubtful
about global emissions trading. It is possible that the
defects of previous emissions-trading programs could be

only 3 percent, compated to a 13 percent
reduction in the five-year period before
RECLAIM. There was extreme price
volatility aggravared by California’s elec-
tricity crisis of 2000. NO, permit prices
ranged from $1,000 to $4,000 per ton
between 1994 and 1999, but soared to an
average price of $45,000 per ton in 2000,
with some individual trades over $100,000
per ton. Such high prices were not sus-
tairiable, and SCAQMD removed electric
utilities from RECLAIM in 2001
SCAQMD also dropped its plan to
expand RECLAIM to VOCs. Despite the
hope that RECLAIM would be simple
and transparent, there were serious allega-
tions of fraud and market manipulation,
followed by the inevitable lawsuits and
criminal investigations.

One particular problem with
RECLAIM that is likely to plague any
international GHG emissions-trading
regime is the lack of definite property
rights to the emissions allowances the pro-
gram creates. A cliché of the moment is
that industry would like some clarity and

pronounced than some
current forecasts

predict or if emissions

effect in moderating
future temperature
rise . . . a severe global
emissions-reduction
policy through
emissions trading
could turn out to be
the costliest public
policy mistake in
human history, with

the costs vastly

overcome with more careful design and

If warming is either Jess  extended 1o an international level,

though this would require an extraordi-
nary feat of diplomacy and substantial
refinements of international law. Even if
such improvement could be accom-
plished, it would not provide assurance

reductions have limited against the prospect that the cost of such

a system might erode the competitiveness
of the U.S. economy against developing
nations that do not join the system.

The second reason for skepticism
about global emissions trading is that it
fails the “no regrets” test. It is considered
bad form nowadays to express doubt or
skepticism about the scientific case for
rapid and dangerous global warming in
the twenty-first century. If warming is
either less pronounced than some current
forecasts predict or if emissions reductions
have limited effect in moderating future
temperature rise, however, a severe global
emissions-reduction policy through emis-
sions trading {on the order of a minimum
50 percent cut by 2050) could turn out to

exceeding the benefits.  he the costliest public policy mistake in

certainty about any prospective GHG
regulatory regime. A cap-and-trade program, however,
cannot provide certainty precisely because emissions
allowances are not accorded real property rights by law.8
The government can change the rules at any time,
making emissions allowances worthless. This is exactly
what happened to electric utilities in Los Angeles: their
allowances were terminated, and the utilities were subse-
quently required to install specified emissions-control
technologies and to pay fines for excess emissions. In
effect, some Los Angeles firms had o pay three times
over for emissions reductions.

A GHG emissions-trading scheme on an interna-
tional level will be even more vulnerable to these kinds
of unpredictable outcomes. To the extent that a GHG
emissions-trading program results in international cross-
subsidization of the economies of trading partners, it is

human history, with the costs vastly
exceeding the benefits,

Could instituting a tax on the carbon emissions
released by fuel use, as part of a revenue-neutral tax
reform package, pass these two tests? We believe it could.

Advantages of a Revenue-Neutral,
Carbon-Centered Tax Reform

Most economists believe a carbon tax (a rax on the
quantity of CO; emitted when using energy) would be a
superior policy alternative to an emissions-trading
regime. In fact, the irony is that there is a broad consen-
sus in favor of a carbon tax everywhere except on Capitol
Hill, where the “T word” is anathema. Former vice
president Al Gore supports the concept, as does James
Connaughton, head of the White House Council on



Environmental Quality during the George W. Bush

administration. Lester Brown of the Earth Policy Institute

supports such an initiative, but so does Paul Anderson,
the CEO of Duke Energy. Crossing the two disciplines
most relevant to the discussion of climate policy—
science and economics-—both NASA scientist James
Hansen and Harvard University economist N. Gregory
Mankiw give the thumbs up to a carbon tax swap.?
There are many reasons for preferring a revenue-
neutral carbon tax regime (in which taxes are placed on
the carbon emissions of fuel use, with revenues used to

reduce other taxes) to emissions trading. Among them are:

s Effectiveness and Efficiency. A revenue-neutral car-
bon tax shift is almost certain to reduce GHG emis-

sions efficiently. As economist William Pizer observes,
“Specifically, a carbon tax equal to the damage per ton

of CO; will lead to exactly the right balance between
the cost of reducing emissions and the resulting bene-
fits of less global warming.”10 Despite the popular
assumption that a cap-and-trade regime is more
certain because it is a quantity control rather than a
price control, such a scheme only works in very
limited circumstances that do not apply to GHG
control. The great potential for fraud attendant on
such a system creates significant doubt about its effec-
tiveness, as experience has shown in both theory and
practice in the gyrations of the European ETS.

The likelihood of effectiveness also cannot be said

for regulations such as increased vehicle fuel economy

stanlards. In fact, such regulations can have perverse
effects that actually lead to increased emissions. By
making vehicles more efficient, one reduces the cost
of a unit of fuel, which would actually stimulate more
driving, and, combined with increasing traffic conges-
tion, could lead to an increase in GHG emissions
rather than a decrease.

As Harvard researchers Louis Kaplow and Steven
Shavell point out, “The traditional view of econo-

ists has been that corrective taxes are supetior to
direct regulation of harmful externalities when the

state’s information about control costs is incom-
plete,” which, in the case of carbon emissions reduc-
tions, it most definitely is.!! And when it comes to
quantity controls (as a cap-and-trade system would
immpose), Pizer found thar

My own analysis of the two approaches [car-
bon taxes vs. emission trading] indicates that
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price-based greenhouse gas (GHG) controls
are much more desirable than quantity tar-
gets, taking into account both the potential
long-term damages of climate change, and
the costs of GHG control. This can be argued
on the basis of both theory and numerical
simulations.

Pizer found, in fact, thar a carbon-pricing mechanism
would produce expected net gains five times higher
than even the best-designed quantity control (i.e.,
cap-and-trade) regime.t?

Incentive Creation. Putting a price on the carbon
emissions attendant on fuel use would create numer-
ous incentives to reduce the use of carbon-intensive
energy. The increased costs of energy would flow
through the economy, ultimately giving consumers
incentives to reduce their use of electricity, rransporta-
tion fuels, home heating oil, and so forth, Consumers,
motivated by the tax, would have incentives to buy
more efficient appliances, to buy and drive more
efficient cars, and to better insulate their homes or
construct them with more attention to energy conser-
vation. A carbon tax would also create incentives for
consumers to demand lower-carbon power sources
from their local utilities. A carbon tax, as its cost
flowed down the chains of production into consumer
products, would lead manufacturers to become more
efficient and consumers to economize in consumption.
At all levels in the economy, a carbon tax would cre-
ate a profit niche for environmental entrepreneurs to
find ways to deliver lower-carbon energy at competi-
tive prices. Finally, a carbon tax would also serve to
level {somewhat) the playing field among solar power,
wind power, nuclear power, and carbon-based fuels by
internalizing the cost of carbon emission into the price
of the various forms of energy.

Less Corruption. Unlike carbon cap-and-trade initia-
tives, a carbon tax would create little incentive or
opportunity for rent-seeking or cheating. As William
Nordhaus explains:

A price approach gives less room for corrup-
tion because it does not create artificial
scarcities, monopolies, or rents. There are no
permits transferred to countries or leaders of
countries, so they cannot be sold abroad for



wine or guns. . . . In fact, a carbon tax would
add absolutely nothing to the instruments
that countries have roday. 13

Without the profit potential of amassing tradable
carbon permits, industry groups would have less incen-
tive to try to get credits for their favored but non-
competitive energy sources. That is not to say that
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by raising the overall price of energy to include the
tax, the portion of energy cost per unit that stems
from fluctuation in market rates for fossil fuels shrinks
as a percentage of the whole. That shrinkage makes
the price of a given form of energy less susceptible

to volatility every time there is a movement in the
underlying production costs.

* Adjustability and Certainty. A carbon

tax-based approaches are immune from
corruption, for they certainly are not. If
set too far down the chain of production
or set unevenly among energy sources,
catbon taxes could well lead 1o rent-
seeking, political favoritism, economic
distortions, and so on. Foreign govern-
menuts might have an incentive to
undermine a trading scheme by offering
incentives to allow their manufacturers
1o avoid the cost of carbon trading. A
tax on fuels proportionate to their car-
bon content, levied at the point of first
sale, should be less susceptible to corrup-
tion, and by delivering revenue to the
government rather than to private enti-

A carbon tax, as its
cost flowed down the
chains of production

into consumer
products, would lead
manufacturers to
become more efficient
and consumers to
economize in

consumption.

tax, if found to be too stringent, could
be relaxed relatively easily over a time-
frame, allowing for markets to react
with certainty. If found too low to pro-
duce results, a carbon tax could easily be
increased. In either event, such changes
could be phased in over time, creating
predictability and allowing an ongoing
reassessment of effectiveness via obser-
vations about changes in the consurap-
tion of various forms of energy. A
cap-and-trade system, by contrast, is
more difficult to adjust because permits,
whether one is the seller or the buyer,
reflect significant monetary value.

ties, should create incentives more
aligned with the government’s objective.

Elimination of Superfluous Regulations. Because a
carbon tax would cause carbon emissions to be
reduced efficiently across the entire market, other
measures that are less efficient—and sometimes even
perverse in their impacts—could be eliminated.

With the proper federal carbon tax in place, there
would be no need for corporate average fuel economy
standards, for example. California’s emissions-trading
scherme, likewise, would be superfluous, and its reten-
tion only harmful to the Golden State. As regulations
impose significant costs and distort markets, the
potential to displace a fairly broad swath of environ-
mental regulations with a carbon tax offers benefits
beyond GHG reductions.

Price-Stabilization. As the experiences of the European
ETS and California’s RECLAIM show us, pollution-
trading schemes can be easily gamed, resulting in
significant price volatility for permits. linagine one’s
energy bill jumping around as permits become more
or less available due to small changes in economic
conditions. A carbon tax would be predictable, and

(3

Permit traders would demand—and
rightly so—compensation if what they purchased in
good faith has been devalued by a governmental
deflation of the new “catbon currency.” In addition,
sudden changes in economic conditions could lead o
significant price volatility in a cap-and-trade program
that would be less likely under a carbon-tax regime.

Preexisting Collection Mechanisms. Whether at
local, state, or federal levels, carbon taxes could be
levied and collected through existing institutions with
extensive experience in enforcing compliance, and
through ready-made statutes to back up their actions.
The same cannot be said for emissions-trading
schemes that requite the creation of new trading
markets, complete with new regulations and institu-
tions to define and enforce the value of credits.

Keeping Revenue In-Country. Unlike an interna-
tional cap-and-trade regime, carbon taxes—whether
done domestically or as an internationally agreed-
upon value—have the advantage of keeping tax
payments within individual countries. This could
strongly reduce the opposition to international
action that has, until this point, had a strong



implication of wealth redistribution overlaid on the
policy discussion.

This dynamic leads to a second reason why a car-
bon tax is a better fit for U.S. climate policy: it offers
an international analogue to our federalist approach to
public policy innovation within the United States. As
we have seen, there is reason to doubt the long-run
effectiveness and sustainability of the EU's emissions-
trading program. If the United States adopts a carbon
tax approach, we will be able to compare the effec-
tiveness of tax versus emissions trading in short order.

¢ Mitigation of General Economic Damages. As energy
is one of the three most important variable inputs to
economic production {along with labor and capital),
raising the cost of energy would undoubtedly result in
significant economic harm. Using the revenues gener-
ated from a carbon tax to reduce other taxes on pro-
ductivity (taxes on labor or capital) could mitigate the
economic damage that would be produced by raising
energy prices. The most likely candidates for a carbon
tax tradeoff would be the corporate income tax (the
U.S. rate is currently among the highest in the indus-
trialized world) and payroll taxes, the latter of which
would lower the cost of employment and help offset
the possibly regressive effects of higher energy prices
on lower-income households. But across-the-board
income tax rate cuts and further cuts in the capital
gains tax could also be considered.

Few other approaches offer this potential. Regu-
latory approaches such as increasing vehicle effi-
ciency standards do not because they mandate more
expensive technologies and allow the costs to be
passed on to consumers without offsets (unless they
are subsidized), in which case it is the general tax-
payer whose wallet shrinks. Emissions-trading would
allow for this if one auctioned all initial permits and
used the revenue to offset other taxes. The vast
majority of trading systems, however, begin with the
governing entity distributing free emission credits to
companies based on historical emission patterns
rather than having an open auction for permits that
would produce such revenue streams. Without an
auction, the revenues in a trading scheme accrue
only to private companies that trade in carbon per-
mits, while the companies buying permits would pass
the cost on to consumers. International emissions-
trading approaches such as Kyoto's clean develop-
ment mechanism are worse still: the beneficiaries of

113

the scheme are likely to be foreign governments

or private entities that can reduce {or pretend to
reduce) carbon emissions more efficiently, leaving
Americans with higher energy prices and no revenue
stream to offset the negative impacts on productivity.

Exploring the Parameters of Carbon-
Centered Tax Reform

Published estimates of an initial optimal carbon tax on
fuels are in the range of $10 to $20 per ton of CO, emit-
ted {in 2005 dollars). Nordhaus, for example, estimates
the optimal rate for a tax implemented in 2010 to be

$16 per ton of carbon and rapidly rising over time.!4 We
will focus primarily on a tax rate of $15 per ton of CO;,
while also providing enough information to allow a reader
to consider the likely impact of a range of possible taxes.

¢ Background on Emissions. According to the U.S.
Energy Information Administration, emissions of CO,
in the United States in 2005 equaled 6,009 million
metric tons (MMT) of CO,, an increase of twenty
MMT over 2004.15 Emissions have grown at an
annual tate of 1.2 percent between 1990 and 2005.
Recently, the rate has slowed, with the average annual
rate between 2000 and 2005 equaling 0.5 percent.

* Price Impacts. Table 1, on the following page, shows
the price impacts of a $15 per ton CO, tax under the
assumption that the tax is fully passed forward. The
price shown for gasoline is not in addition to that on
crude oil {i.e., it is not a double-tax). It is included to
show how the price levied on crude oil would change
the price of the refined product.16 This provides a
rough guide to the excise tax equivalent price impacts
of a tax on CO,. We can scale the tax rates to evalu-
ate different carbon taxes. For example, a $10 per ton
tax on CO, would raise the price of coal by $28.55 x
0.66 = $18.84.

A $15 CO; tax would raise the price of gasoline by
14¢ per gallon. A similar calculation can be made for
coalfired electricity. Using the most recent data from
EPA’s Emissions & Generation Resource Integrated
Database (eGRID), we calculate that the average emis-
sion rate for coal-fired power plants is 2,395 pounds
of CO; per megawatt-hour (MWh) of electricity. A
$15 per ton CO, tax would raise the price of coal-fired
electricity by 1.63¢ per kilowatt-hour (kWh), or 20 per-
cent at an average electricity price of 8.3¢ per kWh.



Table 2 shows the impact of a
$15 per ton carbon tax on the price
of major fuels used in electricity
generation. Fuel prices are prices at
which the carbon tax would likely
be applied.!? Not surprisingly, coal is
most heavily impacted by a carbon
tax, with coal’s price rising by more
than three-quarters with a tax of
this magnitude.

Behavioral Responses and Revenue.
The higher energy prices in table 2
should bring about a reduction in the
demand for carbon-intensive fuels, A
full analysis of equilibrium changes in
carbon emissions requires a Computa-
tional General Equilibrium (CGE)
model, an. exercise that is beyond the
scope of this paper. We can, however,
make a rough calculation using previ-
ously published results from CGE
models. Here, we extrapolate results
from the analysis of Bovenberg and
Goulder of a $25 per ton tax on car-
bon.!8 Table 3 presents the price and
output changes for fossil fuels follow-
ing the imposition of the carbon tax
in Bovenberg and Goulder’s study.
We compute the arc elasticity as the
ratio of the percentage output change
to price change.

These response elasticities are not
price elasticities in the usual sense,
since they are the outcome of the
entire general equilibrium response to
the tax. These responses, for example,
include a shift in electricity produc-
tion away from coal roward natural
gas and 0il.1° They are also relatively
short-run responses, on the order of
three to five years following the
phased-in introduction {over three
years) of the carbon tax.

The elasticities from rable 3 com-
hined with the price increases in
table 2 imply the reductions in fuel
use and catbon emissions seen in

table 4.
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Tane 1
PRICE IMPACTS OF A $15 CO, Tax

Coal Crude Oil _ Natural Gas __ Gasoline
Energy Unit Short Ton Barrel mcf Gallon
MT C/Quad Btu 25,080,000 20,300,000  14470,000 19,340,000
Mt CO5/Quad Bru 95,260,000 74433333 53,056,667 70913333
Buw/Energy Unit 19,980,000 5,800,000 1,027,000 124,167
Mt CO5/Energy Unit 1.903 0432 0.054 0.009
Tax/Energy Unit $28.55 $6.48 $0.81 $0.14

Sourcs: Carbon content of fuels from www.eia.doe.govfenvironmenthtml; energy content
of fuels from U.S. Department of Energy {DOE), Energy Information Administeation (E1A),
Annual Energy Review 2005, DOE/EIA-0384(2005), Washington, DC: EIA, 2006.

TaBLE 2
SHORT-RUN PrICE EFFECTS OF A $15 CO, Tax

Energy Price Per Tax Per unit  Price Change

Source Unit Unit ($) of Energy (%)

Coal short ton $34.29 28.55 83.3

Crude Oil barrel $60.23 6.48 10.8

Natural Gas  thousand $8.53 0.82 9.6
cubic feet

SOURCE: Prices are 2006 averages as reported by Energy Information Administration (EIA).
Coal statistics from EIA, “Receipts, Average Cost and Quality of Fossil Fuels,” avaitable at
www.eia.doe.govieneaffelectricityfeprm/tabled_2.hurl; crude oil statistics from EIA, “Refiner
Acquisition Cost of Crude Oil,” available at hup:fftonto.ciadoe.gov/dnavipet/pet_pri_
rac2_deu_nus_ahtm; and natural gas statistics from E1A, ‘Natural Gas Prices,” available at
httpifftonto.eiadoe govfdnaving/ng_pri_sum_deu_nus_m.htm. Unit taxes computed from
table 1.

NoTe: Tax is assumed to be fully passed forward.

TaBLE 3
ImpLiED OuTPUT ELASTICITIES

Price Change  Qutput Change OQutput

(%) (%) Elasticity
Coal Mining 54.50 -19.10 -0.350
Oil 13.20 -2.10 -0.159
Natural Gas 13.20 -2.10 -0.159

Source: A. Lans Bovenberg and Lawrence Goulder, “Neutralizing the Adverse Industry
Impacts of CO, Abatement Policies: What Does It Cost?” in Distributional and Behavieral
Effects of Environmental Policy, eds. Carlo Carraro and Gilbert E. Metcalf (Chicago: Univer-
sity of Chicago Press, 2000), table 2.2.

NoTe: Qurput elasticity is the ratio of the percent change in quantity demanded divided by
the percent change in price, multiplied by negative one.



As table 4 shows, CO,; emissions
are reduced by 663 million metric
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TaBie 4
EMISSIONS REDUCTIONS FOR A $15 Tax

tons, a decline of 11 percent. Most of

the reduction in emissions comes from ~ Energy Qutput CO, Emissions ~ Reduction in CO,
reduced coal use. A static estimate of ~ Source Change (%) (MMT) Emissions (MMT)
‘COZ tax revenue {ignoring the behav- Coal 293 2,046 597.1
ioral resplbnse) suggésfs that a $15}tax Crude Oil L7 283 484
would raise $90.1 billion per year in
the near term.20 Allowing for the Natrel Gas -L5 L130 172
emissions reductions calculated in Total N/A 6,009 662.8
table 4, the rax would raise $80.2 hil- SOURCE: Authors” calculations.
lion per year. Clearly, the tax would
raise less money in future years as
Tasie 5

greater reductions in carbon emissions
occurred through improvements in

VARYING THE TaX RATE

efficiency, fuel switching, or new tech-

L Tax Rate Emissions Tax Revenue
nologies like carbon capture and Per Ton ($) Reductions (%) ($ billions, annual rate)
sequestration.?! The revenue estimate,
however, does not factor in growth 10 740 55.7
in demand for electricity nor the base- 15 110 80.2
line growth in carbon emissions that 20 147 1025
would result in the absence of any 25 184 1226

carbon policy.

Applying this approach to different
carbon tax rates gives the results for
emissions reductions and tax revenues
seen in table 5.

While these results are useful for

SoURCE: Authors” caleulations.

TABLE 6
CARBON TAXES AS A SHARE OF OTHER TAXES

providing a ballpark estimate of the

: X TaxRate  Tax Revenue Personal Income Corporate Payroll
impact of a carbon tax, more detailed Per Ton ($) (5 bilions) Tax (%) TncomeTax (%) Taxes (%)
raodeling will be required to refine

them further. Qur estimates are 10 55.7 6.0 200 7.0
broadly consistent with results from 15 802 86 288 10.1
more detailed CGE modeling of 20 1025 L1 36.8 12.9
U.S. carbon policies.?2 25 1226 132 441 154

Sourcs: Authors” calenlations.

Potential Uses of Revenue. Carbon

tax revenues could be used for a num-

ber of purposes, such as lowering pay-

rolt and cotporate income taxes, funding tax relief to
low-income earners most affected by increased energy
prices, or a combination of these. Table 6 reports the
carbon tax revenue from table 5 as a percentage of
various tax collections in 2005, as reported in the
most recent administration budget submission.

A $15 per ton CO; tax raises enough revenue to
reduce the corporate income tax by over one-quarter
and income or payroll taxes by roughly 10 percent.

In a policy brief for the Brookings Institution and the

World Resources Institute, economist Gilbert Metcalf
estimated that a rebate of the employer and employee
payroll tax contribution on the first $3,660 of earnings
per worker in 2003 would be sufficient to make the car-
bon tax both revenue- and distributionally neutral 23
Distributional neutrality may well impact the desir-
ability and political feasibility of a carbon tax, but
there are efficiency considerations as well. There is
substantial literature on the “double dividend” that
exanines the economic conditions under which a



carbon tax can be paired with a reduction in other
taxes in a manner that improves the overall efficiency
of the economy. Where such a double dividend is
available, a carbon tax swap would be desirable,

even if the environmental benefit of reduced carbon
emissions failed to be realized.

The concept of the double dividend stems from the
observation that a tax on an environmental external-
ity not only helps curb the externality {dividend 1),
but also provides revenue with which other distorting
taxes can be reduced, thereby providing efficiency
gains {dividend 2).24

The double dividend comes in different levels.??
The “weak” double dividend states that if one has an
economically distorting tax, using
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the permits according to some formula rather than
through an auction. For the purposes of exposition, we
compared a carbon tax to this latter form of the cap-
and-trade system. One should remember that cap-and-
trade proposals can be adjusted to raise revenues, and
the revenues could then be used to pursue the double
dividend. In that case, the relative merits of a carbon
tax would be diminished.

Achieving a More Efficient System

A cap-and-trade approach to controlling GHG emis-
stons would be highly problematic. A lack of interna-
tional binding authority would render enforcement

neatly impossible, while the incentives

environmental tax proceeds to lower it
provides greater efficiency gains than
returning the proceeds lump sum to
those who pay the environmental tax.
An intermediate form of the double
dividend hypothesis is that there exists
a distortionary tax, such that using
environmental tax proceeds to lower
this tax will improve welfare, setting
aside environmental benefits.26 A
strong form claims that a welfare

gain will occur when environmental

A tax swap would
create economy-wide
incentives for energy
efficiency and lower-
carbon energy, and by

raising the price of

energy, would also

reduce energy use.

for cheating would be extremely high.
The upfront costs of creating institutions
to administer trading are significant and
likely to produce entrenched bureaucra-
cies that clamor for ever-tighter controls
on catbon emissions. Permit holders will
see value in further tightening of caps,
but will resist efforts outside the cap-and-
trade system that might devalue their
new carbon currency. Higher energy costs
resulting from trading would lead to eco-
notnic sfowdown, but as revenues would

proceeds replace those of the typical
distorting tax.

The weak double dividend is uncontroversial,2?
while the strong double dividend is somewhat more
controversial 28 Criticisms notwithstanding, logic sug-
gests that the pursuit of a strong double dividend is
desirable as a matter of public policy. To that end, it
would seem much more desirable in terms of efficiency
to pursue capital tax reduction as a revenue feedback
than other choices, as the current trearment of capital
in the tax code is quite far from the optimal tax of
zero, and the efficiency gains from a reduction in a
payroll tax would likely be minimal if labor is, as is
generally accepted, supplied relatively inelastically.

It should he noted that cap-and-trade systems and
carbon-tax systems can be designed so they are quite
similar. If, for example, emissions are capped and per-
mits are auctioned off, then one could, after observing
the auction price, set a carbon tax that leads to a simi-
far emissions and revenue outcome. Cap-and-trade
systems, however, generally have been pursued as an
alternative to revenue-raising taxes, and often allocate

flow into for-profit coffers (domestically
or internationally), revenues would he unavailable for
offsetting either the economic slowdown or the impacts
of higher energy prices on low-income eamets.

A program of carbon-centered tax reform, by contrast,
lacks most of the negative attributes of cap-and-trade,
and could convey significant benefits unrelated to GHG
reductions or avoidance of potential climate harms, mak-
ing this a no-regrets policy. A rax swap would create
economy-wide incentives for energy efficiency and lower-
carbon enetgy, and by raising the price of energy would
also reduce energy use. At the same time, revenues gen-
erated would allow the mitigation of the economic
impact of higher energy prices, both on the general
economy and on the lower-income eamers who might be
disproportionately affected by such a change. Carbon
taxes would be more difficult to avoid, and existing insti-
tutions quite adept at tax collection could step up imme-
diately. Revenues would remain in-country, removing
international incentives for cheating or insincere partici-
pation in carbon-reduction programs. Most of these
effects would remain beneficial even if science should
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determine that reducing GHG emissions has only a
negligible effect on mitigating global warming.

A modest carbon tax of $15 per ton of CO, emitted
would result in an 11 percent decline in CO; emissions,
while raising non-coal-based energy forms modestly.
Coal-based energy prices would be affected more
strongly, which is to be expected in any plan genuinely
intended to reduce GHG emissions. A number of pos-
sible mechanisms are available to refund the revenues
raised by this tax. On net, these tools could significantly
reduce the economic costs of the tax and quite possibly
provide economic benefits.

For these reasons, we conclude that if aggressive
actions are to be taken to control GHG emissions,
carbon-centered tax reform-—not GHG emission
trading—is the superior policy option.

AEI editorial associate Nicole Passan worked with Messrs. Green,
Hayward, and Hassett to edit and produce this Environmental
Policy Outlook.
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Waxman-Markey: An Exercise in Unreality

No. 3 * July 2009

By Steven E Hayward and Kenneth P. Green

After months of hearings and backroom give-and-take, the House of Representatives on June 26 passed HR
2998, the American Clean Energy and Security Act of 2009, known as Waxman-Markey. The final draft
of the bill was over 1,200 pages, and the House vote was extremely narrow: 219~212. Senate passage is
wncertain. What is needed now as the Senate begins its deliberations is a clear idea of exactly what Waxman-
Markey conwins, how it is likely to affect the economy, and whether it will address the problem of global
warming in a sevious way. Our view is that the legislation is an exercise in unreality.

Waxman»Markey is a bundle of contradic-
tions, It seeks to make carbon energy Key points in this Outlook:
more expensive but does not ask consumers to
pay higher energy prices—at least for the first
decade of its operation. Hence, Waxman-Markey

¢ The Waxman-Markey legislation will do
for climate change what Sarbanes-Oxley

rconment Outlook

allocates 85 percent of the emission rights it cre- did for financial regulation: establish a bi
ates to existing emitters {coal-fired power plants, new b that imposes ial
electric utilities, and manufacturers) for free, costs on the economy.

rather than auctioning the emissions permits, as
President Obama and environmentalists have
long advocated. It seeks a first in economic his-
tory: tationing without scarcity or price inflation.
Thus, Waxman-Markey allows generous “offsets”

The legislation enumerates six hundred
tasks the EPA must perform and gives other
agencies significant administrative roles.

The last time GHG emissions were at the

so that carbon-based energy does not, in fact, ‘Waxman-Markey target for 2050 was 1910,
become scarce. The bill does, however, contain a However, the liberal use of “offsets” sug-
multitude of new regulations; product-efficiency gests that even if Waxman-Markey works

& and i that will perfectly, fossil fuel emissions will be

require extensive managerial attention from both
the public and private sectors, though to much
less effect than promised. * Countries such as Grenada and Belize have
In addition to having many other pernicious per-capita emissions close to the Waxman-
effects, the Waxman-Markey bill will establish a Markey 2050 levels.
new cormnmodity--carbon credits—rthat will almost
certainly spawn new Wall Street derivatives and,
hence, make necessary another large area of

reduced by no more than 50 percent.

‘The legislation is a giveaway to people the
environmentalists claim are destroying the

lanet,
financial transactions for the federal government P
Steven F. Hayward (shayward@act.org) is the F. K. * Waxman-Markey is unrealistic and will nor
Steven F. Hayward (shayward@aci.org) is the F. K. fi the problem.
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to oversee, at a time when the federal government is
struggling to manage regulation of the banking sector.
Indeed, a careful review of this capious legislation reveals
it to be the energy and climate policy equivalent of Sar-
banes-Oxley financial regulation, creating an extensive
new bureaucracy and imposing substantial economic
costs on the productive economy while achieving few of
its stated objectives. Just as Sarbanes-Oxley did lirtle or
nothing to expose and prevent the excessive risk and
inflated asset values of the housing and financial sector,
Waxman-Markey will do little to achieve genuine
greenhouse gas (GHG) emission reductions or curb the
risks of global warming. The “cap” on emissions is so
porous that it may be more accurately thought of as a
haimet, with many ways for GHG emissions to escape
the cap.

The idea of cap-and-trade involves setting a total cap
on national GHG emissions—chiefly carbon dioxide
(CO,), but also a number of other gases!~—and estab-
lishing a market for a finite number of allowances to
emit GHGs up to the total amount of the cap, which
would be lowered gradually over time. Economists and
policy analysts have long favored emissions trading of
this kind as a more efficient and less bureaucratic means
of reducing pollution than the traditional “command-
and-control” regulation of the Clean Air and Clean
Water Acts (though in the case of CO;, most econo-
mists and many policy analysts believe a carbon rax
would be a better instrument). These acts involve
detailed prescriptive regulation that is often costly and
titigious. The 1990 Clean Air Act treatment of sulfur
dioxide is an example of a successful emissions trading
program. But this comparatively small program is riot
necessarily applicable to GHGs.2 In any event, the pre-
suraed economic efficiencies of emissions trading con-
templated in Waxman-Markey will not make up for the
fact that the bill essentially requires the wholesale
remaking of the entire energy sector over the course of
the next four decades—a feature conspicuously different
from previous emissions trading programs, which

imposed minimal constraings on fossil fuel use.
Expansion of Governmental Roles

Much of the discussion thus far has been concemed
with the typical disputes over estimates of the cost of
such a program, but there has been little notice of how
an approach that is supposed to be an alternative to
command-and-control regulation will involve a massive

interagency bureaucracy to execute it, with undoubtedly
substantial compliance costs for the private sector.
Waxman-Markey contemplates a primary administrative
role for the Environmental Protection Agency (EPA);
the bill requires the EPA’s administrator to perform over
six hundred tasks in connection with the operation of
the law. One wonders whether the EPA administrator
will have time for any other environmental issues.

The bill also creates primary administrative roles for
the Department of Energy {DOE}, the Department of
Transportation, the Department of Agriculture, the
State Department, the U.S. Agency for International
Development (USAID), and the Federal Energy Regu-
latory Commission, along with substantial involvement
of the Commodity Futures Trading Commission, the
Federal Reserve, the Securities and Exchange Commis-
sion, the Federal Aviation Administration, and the
Department of Housing and Urban Development.
There are also multiple planning and reporting man-
dates for state governments. It is impossible to tally up
the total number of new tasks Waxman-Markey is ask-
ing the government to perform (several general clauses
will no doubt generate additional functions beyond
those specifically enumerated), but the coordination
and consultation requirements for the responsibilities of
all these agencies promise a bonanza for lawyers and
consultants and endless interagency meetings that will
keep the chairs warm In countless conference rooms.

Unrealistic Emissions Reduction Targets

No amount of nimble administration can make up for
the sheer unreality of the Waxman-Markey GHG emis-
sions reduction targets. The text of Waxman-Markey
endorses the target of holding global CO, levels to no
more than 430 parts per million {ppm)-—up from about
385 ppm today and rising at present trends to more
than 700 ppm by 2100 if nothing is done. To grasp how
extraordinary this target is, consider this analysis the
International Energy Agency offered in its World Energy
Outlook Summary for 2008, released last fall in Paris:

The scale of the challenge in the 450 Policy Sce-
nario is immense: the 2030 emissions level for the
world as a whole in this scenario is less than the
level of projected emissions for non-OECD
countries alone in the Reference Scenario. In other
words, the OECD countries alone cannot put the world
onto the path to 450-ppm wajectory, even if they were 1w



reduce their emissions to zero. Even leaving aside any
debate about the political feasibility of the 450 Pol-
icy Scenario, it is uncertain whether the scale of the
transformation envisaged is even technically achiev-
able, as the scenario assumes broad deployment of
technologies that have not yet been proven. The
technology shift, if achievable, would certainly be
unprecedented in scale and speed of deployment.3

It is worth pondering the italicized sentence. It means
that even if the United States and its fellow industrial-
ized nations ceased to exist, emissions from developing
nations, not included in the Kyoto Protocol and unlikely
to be included in the successor treaty, would carry the
CO, level well beyond 450 ppm by midcentury. Accord-
ing to an EPA estimate made last year, the Waxman-
Markey emissions target, even if fully achieved, would
lower global CO; levels in the year 2095 by 25 ppm at
most and would, therefore, have a negligible effect on
holding back global warming.

Two Questions about the Target

Waxman-Markey sets the ambitious target of reducing
total U.S. GHG emissions by 83 percent below 2005
levels by the year 2050 (with intermediate benchmarks
at 2020 and 2030). Thus, the cap and the allowances
sold pursuant to it will be lowered from a peak of 5.4
hillion tons in 2016 to just a little over 1 billion tons in
2050. Before considering how the allowances are being
allocared, it is worth concentrating for a moment on
the overall emissions target for 2050. In 2005, the base-
line year, the United States emitted a little more that

6 billion tons of CO; and another billion tons of other
GHGs such as methane and nitrous oxide. But CO2, as
the byproduct of fossil fuel consumption and the most
abundant GHG, is the principal focus of policy. An
83 percent reduction in CO, emissions in 2050 would
be slightly over 1 billion tons.

The first threshold question is: when were U.S. CO,
emissions from fossil fuel use last at 1 billion tons, the
year 2050 target? From DOE historical statistics on
energy consumption, it is possible to estimate that the
United States last emitted 1 billions tons in the year
1910, when the nation’s population was only 92 million
people, per-capita income (in 2007 dollars) was only
$5,964, and total GDP (also in 2007 dollars) was about
$551 billion—about one-twentieth the size of the U.S.
economy today {see table 1).
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TasLE 1
U.S. CO, EMissions: 1910 anp 2005 LEVELS

1910 2005

U.S. CO, emissions from fossil

fuels {million metric tons) ~ 1,002.3 6,032.3
U.S. GDP (billion 2008 $) $572 314,264
Per-capita income (2008 $)  $6,196 $46,913
Population 92.228,000 303,000,000
Fossil fuel energy (quadrillion

British thermal units) 14.261 87.760

Per-capita CO, emissions
(tons) 10.9 203

Source: Energy Information Administration and authors’ calculations

By the year 2050, however, the United States is
expected to have a population of 420 million, according
to Census Bureau projections—more than four times
the population of 1910. In order to reach the 83 per-
cent reduction target, per-capita CO, emissions will
have to be no more than 2.4 tons per person—only
one-quarter the level of per-capita emissions in 1910.

This suggests a second threshold question: when did
the United States last experience pet-capita CO, emis-
sions of only 2.4 tons? From the limited historical data
available, it appears that this was about 1875. In 1875,
the nation’s GDP (in 2008 dollars) was $147 billion,
per-capita income (in 2008 dollars) was $3,300, and the
population was only 45 million. (It is possible that per-
capita CO; emissions were never this low even before
the advent of widespread fossil fuel use, as wood bumn-
ing by Americans in the nineteenth century may have
produced more than 2.4 tons of CO; per capita. Much
depends on the emissions coefficient for wood burning
and how, since wood is biomass rather than a fossil fuel,
regrowth of forestland is credited in carbon accounting.
In 1875, twice as much energy was generated from
burning wood than fossil fuels.)

To understand how extreme an 83 percent reduction
in CO; emissions for the United States in the year 2050
is, consider the following: Are there any modern indus-
trialized nations whose CO; emissions come close 1o
the putative target for 20507 The advanced industrial-
ized nations with the lowest current per-capita CO,
ermnissions are France and Switzerland. France famously
generates about
80 percent of its electricity with nuclear power, which
is carhon-free, while Switzerland generates most of its
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electricity with nuclear and hydropower,
which is also carbon-free. Both nations

TasL 2
2005 Per-CAPITA EMISSIONS

are also compact compared to the United

S . Per-capita CO;, Per-capita CO; emissions
tates, with low energy needs for trans- X ] A
. , . emissions income (2006 $)  intensity

portation. Yet France’s per-capita CO;
emissions are 6.59 tons, and Switzetland’s  Argentina 34 4,470 0.47
are 6.13 tons—both more than twice the  Belize 29 3,570 0.87
per-capita level the United States must Brazil 1.6 3,550 0.54
achieve to reach the 80 percent reduction Botswana 23 5,590 0.60
target. Table 2 shows nations that cur- France 6.6 34,600 0.29
rently have per-capita emissions close to  Grenada 21 3,860 0.56
the 2050 target level (again, the U.S. Jordan 33 2,460 1.65
level in 1875). Mauritius 256 5,250 0.75

This is not the profile of a “carbon- Syria 27 1,380 1.99
constrained” world, as a popular United States, 1875 2.4 3,178 n/a
euphemism has it; this is the profile of a  United States, 2005 19.4 43,560 0.54

carbon-starved world. This kind of reduc-
tion is not going to be achieved, and it is
not going to be seriously attempted. Wax-
man-Markey tacitly admits this through its inclusion of
“offsets"—that is, reductions in GHG emissions through
means other than reduction in fossil fuel energy use-
along with the hope that carbon sequestration can be
implemented cost-effectively on a large scale, thus
allowing coal-fired electricity to be expanded in the
coming decades.

Loopholes

“Offsets” refer principally to increased carbon storage in
biomass-—essentially, this means planting more trees—
both here in the United States and in developing nations.
International offsets will involve U.S. companies paying
developing nations to reduce deforestation or to increase
reforestation efforts. Waxman-Markey will allow up to
2 hillion tons a year of such offsets. Despite the bill's
artempts to ensure that overseas offset projects will be
authentic (the State Department and USAID will moni-
tor and certify overseas offset projects, and the EPA will
establish an Offsets Integrity Advisory Board to avoid the
kind of fraud and manipulation that was the undoing of a
similar United Nations program under the Kyoto Proto-
col), it is likely that American consumers will end up
paying for efforts developing nations are going to under-
take anyway. China, for example, has an extensive refor-
estation program underway that it may well choose to
“sell” to the United States for offset credits. This would
follow China’s previous gaming of Europe’s cap-and-trade
program, when China bilked the European Union of

Source: Energy Information Administration.

billions of dollars by building two chemical plants that
would produce a highly powerful GHG and then build-
ing two cleanup plants to “offset” emissions.
Waxman-Markey's mandate for 2 renewable energy
standard (RES) for electric utilities has similar loop-
b des. The original draft of Waxman-Markey included
an RES mandate that electric utilities generate 20 percent
of their power from renewable sources (tightly defined
to exclude hydropower and nuclear power) by the year
2020, up from about 4 percent today. But as the allow-
able renewable technologies (chiefly solar, wind, and
biomass) are much more expensive than conventional
fossil fuel sources, the revised Waxman-Markey bill allows
the 20 percent standard to be achieved through “conser-
vation and efficiency” measures rather than noncarbon
energy. The National Renewable Energy Laboratory and
several environmental groups, including the Union of
Concerned Scientists and the Breakthrough Institute,
have produced analyses of the RES that conclude the
standard will generate very little new renewable power
than will otherwise occur under the DOE’s current
“business-as-usual” forecast. The EPA’s latest analysis of
the revised bill, released on June 23, found that Wax-
man-Markey would result in less new renewable power
than under a business-as-usual scenario.iv (The EPA
analysis has to be read carefully to recognize this find-
ing; on the surface, it appears that the amount of
renewables will go up sharply under Waxman-Markey,
but it reaches this conclusion by assuming significantly
lower electricity demand over the coming decades, such
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that the present modest growth rate of renewables will
account for a larger share of a smaller pie.) All inall, it
appears that the actual GHG reductions would be very
modest—less than 5 percent of the total reduction
sought under Waxman-Markey.5

Even if Waxman-Markey works according to design,
it appears the net reduction in GHG emissions by 2050
would only be about 50 percent—still an ambitious tar-
get, but considerably less than the 83 percent reduction
advertised in the bill's summary. In other words, instead
of reducing fossil fuel CO; emissions from 6 billion tons
to 1 billion tons—the stated target-—~the use of offsets.
and other gimmicks means that CO, emissions will
only be reduced to about 3 billion tons. The “83 per-
cent reduction by 2050” represents false advertising.

Between the offsets, allowance giveaways, generous
assumptions about the cost and development of carbon
sequestration for coal-fired electricity, and optimistic
hopes for falling costs for other prospective energy sources,
estimates of the cost of Waxman-Markey over the long
run differ by more than an order of magnitude. Advo-
cates of Waxman-Markey point to estimates from the
EPA and the Congressional Budget Office (CBO)
showing average cost to households of less than $100
per year {in 2008 dollars) by 2020, down from a previous
estimate of about $175 a year—roughly equal to buying
one extra postage stamp a day. On the other end of the
scale, the Heritage Foundation estimates the cost will be
more than $1,800 per household (again in constant 2008
doltars) by 2020 and will rise sharply in the years after
2020 when the cap begins to be lowered and the
allowances begin to be auctioned rather than given away.

Taxpayer Burden of Reduction

It is not necessary to enter into intense and technical
debate over economic methodology to get to the heart
of what is problematic about Waxman-Markey. The
EPA's latest analysis of the bill offers a range of esti-
mates similar to the CBO'. The EPA offers multiple
scenarios of how Waxman-Markey might play out
because the agency acknowledges that “uncertainties
could significantly affect results”; depending on which
scenario one selects, the cost in 2020 will be between
$84 and $105 per household per year, but rising to as
much as $1,000 a household by 2050. Here is a puzzle:
when the EPA scored the Lieberman-Warner cap-and-
trade bill—which also sought an 80 percent reduction
in GHG emissions by 2050—Ilast year, the agency

reported much higher estimates for what on the surface
looks identical to Waxman-Markey.6

For Lieberman-Warner, the estimated household cost
in 2020 was as much as $386 per household per year,
rising to as much as $2,268 in 2050 (again in constant
2008 dollars). The difference is simple: in the analysis of
Lieberman-Warmer, the EPA “assumed the full cost of
allowances are passed on to consumers,” while its analy-
sis of Waxman-Markey concludes that 