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Mr. Chairman, members of the Committee, I am delighted to appear before you today to discuss the
subject of nuclear power. I am a Senior Fellow at the Center for American Progress Action Fund
(CAPAF) here in Washington, DC where I run the blog ClimateProgress.org. I am author of the
recent book Hell and High Water: Global Warming—the Solution and the Politics (Morrow, 2007)
and have published and lectured widely on energy and climate issues, including the recent CAPAF
report, “The Self-Limiting Future of Nuclear Power.”
From 1993 to 1995, I was special assistant for policy and planning to the deputy secretary of energy,
who oversaw all of DOE’s energy programs, including nuclear energy. I served as Acting Assistant
Secretary at the U.S. Department of Energy's Office of Energy Efficiency and Renewable Energy
during 1997 and Principal Deputy Assistant Secretary from 1995 though 1998. In that capacity, I
helped manage the largest program in the world for working with businesses to develop and use clean
energy technologies. I hold a Ph.D. in physics from the Massachusetts Institute of Technology.
Nuclear power generates approximately 20 percent of all U.S. electricity. And because it is a lowcarbon source of around-the-clock power, it has received renewed interest as concern grows over the
effect of greenhouse gas emissions on our climate. Yet nuclear power’s own myriad limitations will
constrain its growth, especially in the near term. These include:
•
•
•
•

Prohibitively high, and escalating, capital costs
Production bottlenecks in key components needed to build plants
Very long construction times
High electricity prices from new plants

The carbon-free power technologies that the nation and the world should focus on deploying right
now at large scale are efficiency, wind power, and solar power. They are the lower-cost carbonfree strategies with minimal societal effects and the fewest production bottlenecks. They could
easily meet all of U.S. demand for the next quarter -century, while substituting for some existing
fossil fuel plants. In the medium- term (post-2020), other technologies, such as coal with carbon
capture and storage or advanced geothermal, could be significant players, but only with a far
greater development effort over the next decade.
Since nuclear power is a mature electricity generation technology with a large market share and is
the beneficiary of some $100 billion in direct and indirect subsidies since 1948, it neither requires
nor deserves significant subsidies in any future climate law.

The High Cost of Nuclear Power
For three decades, no new nuclear power plants have been ordered in the United States. Now a
number of utilities are proposing to build nuclear power plants, because of the escalating cost of
electricity from new fossil fuels plants, growing concern over greenhouse gas emissions, and the
federal government’s promise of production tax credits and loan guarantees for investments in
new nuclear power capacity.
Yet, as a 2003 interdisciplinary study by the Massachusetts Institute of Technology on “The
Future of Nuclear Energy” concluded, “The prospects for nuclear energy as an option are limited
… by four unresolved problems: high relative costs; perceived adverse safety, environmental, and
health effects; potential security risks stemming from proliferation; and unresolved challenges in
long-term management of nuclear wastes.1

New nuclear power now costs more than double what the MIT report assumed in its base case,
making it perhaps the most significant “unresolved problem.” From 2000 to October 2007,
nuclear power plant construction costs—mainly materials, labor, and engineering—have risen by
185 percent.2 That means a nuclear power plant that cost $4 billion to build in 2000, cost $11.4
billion to build last October.
The cost issues have reached such a high level for the industry that one of its trade magazines,
Nuclear Engineering International, headlined a recent article, “How much? For some utilities, the
capital costs of a new nuclear power plant are prohibitive.”3
By mid-2007, a Keystone Center nuclear report funded in part by the nuclear industry and NEI
estimated overnight costs at $3000/kW, which equals $3600 to $4000/kW with interest. The
report notes, “the power isn’t cheap: 8.3 to 11.1 cents per kilo-watt hour.” In December 2007,
retail electricity prices in this country averaged 8.9 cents per kwh.
At the end of August, 2007 Tulsa World reported that American Electric Power Co. CEO Michael
Morris was not planning to build any new nuclear power plants. He was quoted as saying, “I’m
not convinced we’ll see a new nuclear station before probably the 2020 timeline,” citing
“realistic” costs of about $4,000/kW, he said. 4
Nuclear is simply not a near-term, cost-effective solution to our climate problem—especially if
the $4,000/kW cost last year was already starting to price it out of the marketplace. The prices
utilities are quoting for nuclear have since soared 50 percent to 100 percent.
Florida Power & Light presented a detailed cost estimate for new nuclear plants to the Florida
Public Service Commission in October of last year.5 FPL is “a leader in nuclear power generation
in the United States” with “one of the most active and current utility construction programs in the
U.S.” FPL concluded that two units totaling 2,200 megawatts would cost between $5,500 and
$8100 per kW—$12 billion to $18 billion total—and that two units totaling 3,000 MW would
cost $5,400 to $8,000 per kW—$16.5 billion to $24 billion total. 6 (These are the actual costs, not
adjusted for inflation.)
Lew Hay, chairman and CEO of FPL, said, “If our cost estimates are even close to being right,
the cost of a two-unit plant will be on the order of magnitude of $13 to $14 billion. That’s bigger
than the total market capitalization of many companies in the U.S. utility industry and 50 percent
or more of the market capitalization of all companies in our industry with the exception of
Exelon. … This is a huge bet for any CEO to take to his or her board.”
An October 2007 Moody’s Investors Service report, “New Nuclear Generation in the United
States,” concluded, “Moody’s believes the all-in cost of a nuclear generating facility could come
in at between $5,000 - $6,000/kw.”
In January 2008, MidAmerican Nuclear Energy Company—owned by famed investor Warren
Buffet—said that prices were so high, it was ending its pursuit of a nuclear power plant in Payette
County, Idaho, after spending $13 million researching its economic feasibility. Company
President Bill Fehrman said in a letter, “Consumers expect reasonably priced energy, and the
company’s due diligence process has led to the conclusion that it does not make economic sense
to pursue the project at this time.”7 When Buffet pulls the plug on a potential investment after
spending $13 million analyzing the deal, it should give everyone pause.

In mid-March, Progress Energy informed state regulators that the twin 1,100 MW plants it
intends to build in Florida would cost $14 billion, which “triples estimates the utility offered little
more than a year ago.” That would be more than $6400/kW. The whole cost is even higher; “The
utility said its 200-mile, 10-county transmission project will cost $3-billion more.” It looks like
renewables are not the only source of electricity that requires new power lines. Factoring that cost
in, the price would be $7,700/kW.8
The utility, however, won’t stand behind the tripled- cost for the plant. In its filing with state
regulators, Progress Energy warned that its new $17- billion estimate for its planned nuclear
facility is “nonbinding” and “subject to change over time.”
The picture for Florida ratepayers is a harsh one. As the St. Petersburg Times reported, Florida
passed a law that allows utilities to recoup some costs while a nuclear plant is under
construction.9 In short, “customers will start paying for the plant years before it goes into
service.” How much? The current estimate is about $9 per month starting as early as next year.
That means the customers of Progress Energy will each pay more than $100 per year for years
and years before they get a single kilowatt-hour from these plants.
Georgia Power said in early May that it planned to spend $6.4 billion for a 46 percent interest in
two new reactors proposed for the state’s Vogtle nuclear plant site. The Wall Street Journal
noted, “Utility officials declined to disclose total costs. A typical Georgia Power household could
expect to see its power bill go up by $144 annually to pay for the plants after 2018.”10
This would seem to be a case of history repeating itself. According to the same Wall Street
Journal article, “The existing Vogtle plant, put into service in the late 1980s, cost more than 10
times its original estimate, roughly $4.5 billion for each of two reactors.”
How expensive have nuclear plants become? Duke Power has been refusing to reveal cost
estimates for a nuclear plant for the Carolinas, saying it would reveal trade secrets. 11
In March, Peter Bradford, former Commissioner of the Nuclear Regulatory Commission, former
president of National Association of Utility Regulatory Commissioners, and member of the
Keystone Panel, testified to South Carolina Public Service Commission on yet another typically
undisclosed cost of new nuclear plants—the storage of nuclear waste:
Unless the law is changed to expand Yucca Mountain, that proposed repository will not
be able to store all of the waste from the existing plants, to say nothing of new ones.
Furthermore, the Department of Energy does not have the same obligation to take the
waste from new plants, such as the unit proposed by Duke in this proceeding, that it has
under the contracts with the existing plants. Therefore, the waste from this plant is not
assured of a place in any repository. Indeed, there is no assurance that it can be moved off
site at all.
The only prudent assumption is that the waste from this plant may have to be stored on
site for a long time. Dry cask storage makes this technically feasible, but Duke and its
customers may be responsible for the costs of that indefinite storage because, unlike the
existing spent fuel, it is not covered by a contract that subjects the U.S. government to an
obligation to take it.12

Bradford notes that it is possible to reprocess the spent nuclear fuel—extract the plutonium and
run it in special reactors. But that doesn’t actually reduce the waste problem, and it adds another
1.5 cents to 3.0 cents per kilowatt hour, or kWh, or more to the price of the nuclear electricity.
A detailed discussion of reprocessing is beyond the scope of this testimony. Princeton nuclear
physicist Frank N. von Hippel’s writes in the recent Scientific American, “Nuclear Fuel
Recycling: More Trouble Than It’s Worth” of the three big flaws of reprocessing: “extraction and
processing cost much more than the new fuel is worth”; “recycling plutonium reduces the waste
problem only minimally; and separated plutonium can be used to make nuclear bombs if it gets
into the wrong hands, which means that a lot of effort has to be expended to “keep it secure until
it is once more a part of spent fuel.”13
As an important aside, the recent troubles the industry is having are not limited to this country.
The first of the advanced reactor designs to be built in the West has been under construction in
Finland since mid-2005. It is already 25 percent over budget and two years behind schedule
because of “flawed welds for the reactor’s steel liner, unusable water-coolant pipes, and suspect
concrete in the foundation.”14
Bloomberg notes, “The June commercial startup of China’s Tianwan project came more than two
years later than planned. The Chinese regulator halted construction for almost a year on the first
of two Russian-designed reactors while it examined welds in the steel liner for the reactor core....
… In Taiwan, the Lungmen reactor project has fallen five years behind schedule. Difficulties
include welds that failed inspections in 2002 and had to be redone.”
By mid-May, the Wall Street Journal was reporting that after “months of tough negotiations
between utility companies and key suppliers … efforts to control costs are proving elusive.” How
elusive? According to the Wall Street Journal, “Estimates released in recent weeks by
experienced nuclear operators—NRG Energy Inc., Progress Energy Inc., Exelon Corp., Southern
Co. and FPL Group Inc.—‘have blown by our highest estimate’ of costs computed just eight
months ago, said Jim Hempstead, a senior credit officer at Moody’s Investors Service creditrating agency in New York.”
That is, Moody’s is saying actual costs have “blown past” their earlier $6,000/kW estimate.
So what would be the cost of electricity from new nuclear plants today? Jim Harding, who was on
the Keystone Center panel, was responsible for its economic analysis, and previously served as
director of power planning and forecasting for Seattle City Light, emailed us in early May that his
own “reasonable estimate for levelized cost range ... is 12-17 cents per kWhr lifetime, and 1.7x
times that number [20 to 29 cents per kWh] in first year of commercial operation.”
In a 2008 presentation to the Wisconsin public utility Institute seminar, he noted that Puget Sound
Energy had quoted a capital price as high as $10,000/kW.
One very good source of apples-to-apples comparisons of different types of low- and zero-carbon
electricity generation is the modeling work done for the California Public Utility Commission on
how to comply with the AB32 law, California’s Global Warming Solutions Act.15 AB32 requires
a reduction in statewide greenhouse gas emissions to 1990 levels by 2020, something the entire
country will have to do if we are to get off the path toward catastrophic warming.

The research for the CPUC puts the cost of power from new nuclear plants at more than 15 cents
per kWh before transmission and delivery costs. At the price, many large-scale alternative
sources of carbon-free electricity are today either considerably cheaper or more competitive.

The Near-Term Competition to Nuclear
The three most plausible ways to reduce emissions from power plants today are efficiency, wind
power, and solar power. By “plausible,” we mean capable of delivering large amounts of power
affordably and quickly, which means having no obvious production bottlenecks.
Efficiency: Energy efficiency is the cheapest alternative to nuclear by far. California has cut
annual peak demand by 12 GW, and total demand by about 40,000 GWh, through a variety of
energy-efficiency programs over the past three decades. Over their lifetime, the cost of efficiency
programs has averaged 2-to-3 cents per kWh. If every American had the per capita electricity of
California, we’d cut electricity use about 40 percent. If the next president aggressively pushes a
nationwide effort to embrace efficiency and change regulations to encourage efficiency, then we
could keep electricity demand close to flat through 2020.16 That is particularly true if we include
an aggressive effort on behalf of cogeneration, which is the simultaneous generation and use of
electricity and heat, a very efficient process.
A May presentation of the California Public Utilities Commission modeling results shows that
energy efficiency could reduce electricity consumption up to 36,000 GWh by 2020—that is the
equivalent of more than 5 GW of baseload generation operating 80 percent of the time.17 At the
same time, the state could build 1.6 GW of cogeneration plants smaller than 5 MW and 2.8 GW
of cogeneration plants larger than 5 MW. So that is nearly 10 GW of efficiency by 2020. If this
were reproduced nationwide, efficiency would deliver more than 130 GW of efficiency by 2020,
which is more than enough energy savings to avoid the need to build any new power plants
through 2020 and beyond. This means any new renewable plants built could displace existing
fossil fuel plants and begin to reduce U.S. carbon dioxide emissions from the utility sector.
Wind: A major new report issued in May by the Bush administration finds that for under 2 cents
a day per household in total extra cost, Americans could get 300 GW of total wind capacity by
2030.18 The report found that wind power should cost 6 to 8.5 cents per kWh, even without the
current tax credit, including the cost of transmission to access existing power lines. And the cost
of integrating the variable wind power into the U.S. grid would be under 0.5 cents/kWh.
The carbon dioxide savings alone would come to 7.6 billion metric tons cumulatively by 2030, at
which point wind would be cutting annual emissions by 825 million metric tons a year. That is
the equivalent in emissions reduction of taking two-thirds of all U.S. passenger vehicles off the
road. That much wind would also reduce natural gas use by 11 percent.
The study notes that by 2030, wind would be cutting water consumption by 450 billion gallons a
year, of which 150 billion gallons a year would be saved in the arid Western states, where water
is relatively scarce—and poised to get even scarcer thanks to climate change. In addition, this
wind effort would generate a half a million jobs, of which nearly a third would be high-wage
workers directly employed in the industry.
To achieve this level of wind power, the industry only needs to continue growing for the next
several years at the rate that the industry has seen in the past decade. From 2000 to 2007, the
industry increased fivefold. Last year, $36 billion in wind investments were made around the

world, and a total of 20 GW of new capacity was installed—enough to power 6 million homes—
with $9 billion invested in U.S.-based projects. In 10 years, the wind industry is expected to
nearly quadruple in size. Since 2000, Europe has added 47 GW of new wind capacity, but only
9.6 GW of coal, and a mere 1.2 GW of nuclear.
Wind power is a variable resource, with new plants providing power only about 35 percent of the
time, compared to perhaps 90 percent for a nuclear plant (so 300 GW of wind capacity only
delivers as much electricity as about 120 GW of nuclear). Fortunately, several sources of flexible
generation can complement wind’s variability, such as hydropower, natural gas, demand
response, and soon, a significant amount of concentrated solar thermal power. Many regions in
Europe integrate well beyond 20 percent wind power successfully. Iowa, Minnesota, Colorado,
and Oregon already get 5 to 8 percent of their power from wind. And as we electrify
transportation over the next two decades with plug-in hybrids, the grid will be able to make use of
far larger amounts of variable, largely nighttime low-carbon electricity from wind. So post-2030,
wind power should be able to grow even further.19
Solar: Two forms of solar energy are ready to deliver large quantities of cost-effective
electricity: solar photovoltaics, or solar PV, and concentrated solar power, or CSP. The bestknown form of solar is PV, direct conversion of sunlight to electricity. PV has historically been
quite expensive, but its costs have been coming down for decades, and sales have been growing at
some 50 percent per year recently. Last year, global PV installations surpassed 2,800 MW of new
capacity, which represents growth of more than 60 percent from 2006 levels.20
It is difficult to compare PV costs with nuclear because, on the one hand, PV delivers power only
about 20 percent of the time. On the other hand, PV can be installed directly on the roofs of
buildings. PV therefore avoids transmission and distribution costs and associated losses, while
providing power directly to retail customers when it is typically most expensive—during the
sunny days of the summer.
Because it is a modular, low-maintenance consumer product, PV can make use of innovative
financing strategies whereby the customer does not own the equipment, but merely purchases the
power. SunEdison company is a leader in providing such solar energy services with no upfront
costs. In a recent interview, Jigar Shah, the company’s chief strategy officer, explained that his
company could deliver Florida more kilowatt-hours of power with PV—including energy storage
so the power was not intermittent—for less money than Progress Energy has said its nuclear
plants could cost. And PV would have no risk of price escalation in the face of construction
delays or rising prices for uranium.21
Shah projects that by 2015, solar PV will be able to provide electricity directly to the customer for
$.12 per kWh unsubsidized. PV could provide 100,000 MW of U.S. capacity in 2020, and
350,000 MW by 2030.
After more than a decade of neglect, concentrated solar power has begun rapid growth with more
than a dozen providers building projects in two dozen countries. 22 In 2006, the Arizona Public
Service Company dedicated the first new CSP plant in the United States in two decades—a 1
MW-concentrated solar trough system with an engine used for decades by the geothermal
industry. In June 2007, Nevada Solar One, the state’s first CSP plant, went online. On 275 acres
near Boulder City, it provides 64 MW of electricity from 98 percent solar power and 2 percent
natural gas. And in California, PG&E has created deals with three major CSP companies to

generate electricity for the Golden State. Another 10 plants are in the advanced planning stages in
the Southwest, along with nine plants in countries that include Israel, Mexico, and China.
Utilities in the Southwest are already contracting for power at 14 to 15 cents per kWh. The
modeling for the California Public Utilities Commission puts California solar thermal at 12.7 to
13.6 cents per kWh (including six hours of storage capacity), and at similar or lower costs in the
rest of the West. A number of players are adding low-cost storage that will delivers peak power
when demand actually peaks, rather than just delivering a constant amount of power around the
clock. Thermal storage is far less expensive with a much higher round-trip efficiency than electric
storage.
Equally important, CSP has barely begun dropping down the experience curve as costs drop
steadily from economies of scale and the manufacturing learning curve.23 The CPUC analysis
foresees the possibility that CSP could drop 20 percent in cost by 2020.
A 2006 report by the Western Governors Association, “projects that, with a deployment of 4 GW,
total nominal cost of CSP electricity would fall below 10¢/kWh.”24 It also asserts that deployment
will likely occur before 2015. Indeed, the report noted that the industry could, “produce over 13
GW by 2015 if the market could absorb that much.” The report also notes that 300 GW of CSP
capacity can be located near existing transmission lines.
As an aside, wind power is a very good match with CSP in terms of their ability to share the same
transmission lines, since a great deal of wind is at night, and since CSP, with storage, can be
dispatched in a controllable manner.
A new report from Environment America, “Solar Thermal Power and the Fight Against Global
Warming,” explains how the United States could achieve 80 GW of CSP by 2030.25 A number of
industry and academic experts recently discussed the possibility of 10,000 solar GW globally by
2050 at an energy forum in Hanover, Germany.26
CSP plants can also operate with a very small annual water requirement because they can be aircooled. CSP has some unique climate-friendly features. It can be used effectively for
desalinating brackish water or seawater. That is useful for many developing countries today, and
it’s a must-have for tens, if not hundreds of millions, of people if we don’t act in time to stop
catastrophic global warming and, as a result, dry out much of the planet. Such desertification
would, ironically, mean even more land ideal for CSP.
The technology has no obvious bottlenecks and uses mostly commodity materials—steel,
concrete, and glass. The central component, a standard power system routinely used by the
natural gas industry today, would create steam to turn a standard electric generator. Plants can
be built in a few years—much faster than nuclear plants. It would be straightforward to build
CSP systems at whatever rate industry and governments needed, ultimately 50 to 100 GW a year
growth or more.

Nuclear Bottlenecks
Twenty years ago the United States had 400 major suppliers for the nuclear industry. Today there
are about 80. Only two companies in the whole world can make heavy forgings for pressure
vessels, steam generators, and pressurizers that are licensed for use in any OECD country: Japan
Steel Works and Creusot Forge.

Japan Steel is “the only plant in the world … capable of producing the central part of a nuclear
reactor’s containment vessel in a single piece, reducing the risk of a radiation leak.”27 In a single
year, they can currently only make “four of the steel forgings that contain the radioactivity in a
nuclear reactor.” They may double capacity over the next two years, but that won’t allow the
huge ramp up in nuclear power that some are projecting for the industry.
According to Mycle Schneider, an independent nuclear industry consultant near Paris, the math
just doesn’t work given Japan Steel’s limited capacity. Japan Steel caters to all nuclear reactor
makers except in Russia, which makes its own heavy forgings. “I find it just amazing that so
many people jumped on the bandwagon of this renaissance without ever looking at the industrial
side of it,” Schneider said.
At the same time, that capacity increase represents a gamble that the nuclear renaissance is here
to stay, even in the face of rapidly escalating prices.
These supply bottlenecks, coupled with soaring commodity prices, have resulted in enormous
price increases, even though new reactors have only been coming online at an average rate of
about four to five per year in the past decade.28

Nuclear Pork
What should our federal policy be to get the needed technologies into the market as fast as
possible? The United States seems likely to pass some sort of cap-and-trade system for
greenhouse gas emissions in 2009 or 2010. That might establish a price for carbon dioxide by
2015, if not sooner. Such a price will benefit all carbon-free sources of power equally. Every $50
per ton of carbon ($14 per ton of CO2) would add 1.5 cents per kWh to a traditional coal plant
without carbon capture and storage. Once the price exceeds about $100 a ton, most carbon-free
generation options probably won’t need more government subsidies, at least those with more than
1 percent of the market.
Until then, we should extend the production tax credit for wind power and the investment tax
credit for solar power. But what should we do about nuclear? That mature source of power has
benefited disproportionately from government support to date.
From 1948 to today, nuclear energy research and development exceeded $70 billion, whereas
research and development for renewables was about $10 billion.29 From 2002 to 2007, fossil fuels
received almost $14 billion in electricity-related tax subsides, whereas renewables received under
$3 billion.
The Price-Anderson Nuclear Industries Indemnity Act caps the liability for claims arising from
nuclear incidents. It reduces the insurance nuclear power plants need to buy and requires
taxpayers to cover all claims in excess of the cap. The benefit of this indirect subsidy has been
estimated at between $237 million and $3.5 billion a year, which suggests that it has been worth
many billions of dollars to the industry.30 It could be argued that the value is considerably larger
than that, since the industry might not have existed at all without it: “At the time of the Act’s
passing, it was considered necessary as an incentive for the private production of nuclear power
… because investors were unwilling to accept the then-unquantified risks of nuclear energy
without some limitation on their liability.

One can make a case that such insurance was reasonable for a new, almost completely unknown
technology in 1957. Extending it through 2025 is harder to justify. If investors aren’t willing to
accept the risks of nuclear energy now, without taxpayers liable for any major catastrophe,
perhaps the technology no longer deserves government support.
Some argue that “As a result of Three Mile Island and Chernobyl, we set in place a regulatory
process that sometimes means it takes 10 to 15 years before we’re able to get a nuclear power
plant in operation.”31 There are two flaws in that argument. First, as we’ve seen, nuclear power
plants face delays in other countries, most often because of quality problems related to
construction. Second, as long as a catastrophic failure of the nuclear plant would have such
devastating consequences—costs that the American taxpayer is ultimately on the hook for—the
government must enforce the strictest safety standards. If power plants continue to take 6 to10
years to build, that is most likely because the industry has failed to develop and standardize a
limited set of simple, modular, failsafe reactor designs that could tap into economies of scale
from mass production. In the American market alone there is now not one new design but at least
five, undermining the prospect of significant cost savings from standardization and mass
production, although presumably some of these savings could still materialize at the subsystem
and component level, particularly for items that are shared between reactor types.
There are $13 billion in subsidies and tax breaks in the Energy Policy Act of 2005, not even
counting the value of the Price-Anderson act extension. It includes “Unlimited taxpayer-backed
loan guarantees for up to 80 percent of the cost of a project” and “Production tax credits of 1.8cent for each kilowatt-hour of nuclear-generated electricity from new reactors during the first 8
years of operation for the nuclear industry”32—the same tax credit wind gets, even though wind
provides one-twentieth of the power of nuclear.33

Conclusion
Nuclear power’s many limitations—especially its escalating price—will constrain its growth in
America, particularly in the near term. Merely maintaining the percentage of generation provided
by nuclear through 2050 and beyond will require building on the order of 75 large replacement
reactors, which itself is likely to pose challenges unless new nuclear plants can be built for under
$4,000/kW total cost and provide electricity to the grid at $0.10 per kW or less.
As long as prices remain so high, we all need to focus on other, more consequential energy and
climate efforts. The carbon-free power technologies that the nation should focus on deploying
right now at large scale are efficiency, wind power, and solar power. They are the low-cost
carbon-free strategies with minimal societal effects and the fewest production bottlenecks. They
could easily provide the vast majority of new generation for the next quarter century and beyond,
while at the same time providing enough generation for replacing some existing fossil fuel plants
and supporting a reduction in overall greenhouse gas emissions. In the medium-term (post-2020),
other technologies, such as coal with carbon capture and storage and advanced geothermal, could
be big players, but only with a far greater development effort over the next decade.
Nuclear power is a mature technology, providing some 20 percent of U.S. power generation. It
has been the beneficiary of nearly $100 billion in direct and indirect subsidies since 1948. Such a
technology should be the focus of reduced subsidies, not increased ones. A U.S. cap-and-trade
system with a rising price for carbon dioxide advantages all low-carbon energy resources,
including nuclear. After 50 years of development and federal government support, if new-build
nuclear can’t compete in this new low carbon environment, then frankly it doesn’t deserve to be

in it. Even if a rising carbon price ultimately rescues nuclear power financially, the nuclear fuel
cycle has other environmental and international security drawbacks (not dealt with in this
testimony) that strongly suggest we should turn to it only when we have exhausted the supply of
energy services available at equal or lesser cost from truly sustainable sources, within the
timeframe that the best science tells us is required to avert climate disruption. We are a very long
way from having exhausted the potential of such resources today, beginning with massive
potential electricity savings from least cost-energy efficiency. The present focus should be on
accelerating sustainable emerging power generation technologies down the cost curve with a
federal renewable electricity standard and multiyear tax credits that sunset by the end of the next
decade. At the same time, the federal government should work closely with the states to adopt the
best practices for utility regulations that promote energy efficiency.

END NOTES

1

“The Future of Nuclear Power: An Interdisciplinary MIT Study,” The Massachussetts Institute of
Technology, 2003. Available at http://web.mit.edu/nuclearpower/.
2
“ North American Power Generation Construction Costs Rise 27 Percent in 12 Months to New High:
IHS/CERA Power Capital Costs Index,” IHS, February 12, 2008, Available at
http://energy.ihs.com/News/Press-Releases/2008/North-American-Power-Generation-Construction-CostsRise-27-Percent-in-12-Months-to-New-High-IHS-CERA.htm. “ RPT-U.S. power plant costs up 130 pct
since 2000 –CERA,” Reuters, February 14, 2008, Available at
http://www.reuters.com/article/idUSN1339129420080214?pageNumber=2&virtualBrandChannel=0.
3
“How much? For some utilities, the capital costs of a new nuclear power plant are prohibitive,” Nuclear
Engineering International, November 20, 2007, Available at
http://www.neimagazine.com/story.asp?storyCode=2047917.
4
Bloomberg, AP, and Staff reports, “AEP not interested in nuclear plants,” Tulsa World, August 29, 2007,
Available at http://www.tulsaworld.com/business/article.aspx?articleID=070829_5_E1_spanc05761.
5
“FPL 2007. Direct Testimony of Steven D. Scroggs, Florida Power & Light Company, before the Florida
Public Service Commission, Docket No. 07____-EI, October 16, 2007, Available at
http://www.psc.state.fl.us/dockets/cms/docketFilings2.aspx?docket=070650, document number 09467-07.
6
Different groups calculate power plant costs different ways. Some include interest costs, others don’t.
Some use inflation-adjusted dollars, others don’t. As is clear from this report, all nuclear power cost
projections are very rough estimates, and thus only crude figures provided for comparison’s sake.
7
“MidAmerican drops Idaho nuclear project due to cost,” Reuters, January 29, 2008, Available at
http://www.reuters.com/article/companyNews/idUSN2957446620080129.
8
Asjylyn Loder, “Final Progress nuclear reactor tab could top $17-billion,” St. Petersburg Times, March
12, 2008, Available at http://www.tampabay.com/news/business/energy/article414653.ece.
9
Asjylyn Loder, “Final Progress nuke tab may top $17-billion: The reactor cost is called “scary,” but
Progress Energy says costs may rise even higher,” St. Petersburg Times, March 12, 2008, Available at
http://www.sptimes.com/2008/03/12/Business/Final_Progress_nuke_t.shtml.
10
Rebecca Smith, “New Wave of Nuclear Plants Faces High Costs,” The Wall Street Journal, May 12,
2008, Available at http://online.wsj.com/article/SB121055252677483933.html?mod=googlenews_wsj.
11
John Murawski, “Costs of Duke nuclear plant to remain secret,” The News and Observer, April 28, 2008,
Available at http://www.newsobserver.com/business/story/1054171.html.
12
“Direct Testimony and Exhibit of Peter A. Bradford for Friends of the Earth, RE: Application of Duke
Energy Carolinas, LLC for Approval of Decision to Incur Nuclear Generator Pre-Construction Costs,
Docket No 2007-440-E,” available at http://www.nirs.org/neconomics/bradfordtestimonyscpsc32008.pdf.
13
Frank N. von Hippel, “Nuclear Fuel Recycling: More Trouble Than It’s Worth,” Scientific American,
April, 2008. Available at http://www.sciam.com/article.cfm?id=rethinking-nuclear-fuel-recycling&page=1.
14
Alan Katz, “Nuclear Bid to Rival Coal Chilled by Flaws, Delay in Finland,” Bloomberg, September 4,
2008, Available at http://www.bloomberg.com/apps/news?pid=newsarchive&sid=aFh1ySJ.lYQc.

15

Energy and Environmental Economics, Inc. (E3), “Update of Stage 1 Documentation, Generation costs”
(November 2007), Available at http://www.ethree.com/cpuc_ghg_model.html.
16
California Energy Commission, “2007 Integrated Energy Policy Report” (November 2007), Available at
http://www.energy.ca.gov/2007publications/CEC-100-2007-008/CEC-100-2007-008-CTF.PDF.
17
Energy and Environmental Economics, Inc. (E3), “Electricity and Natural Gas GHG Modeling: Results
and Sensitivities” (May 6, 2008), Available at
http://www.ethree.com/GHG/E3_CPUC_GHGResults_6May08.pdf.
18
Office of Energy Efficiency and Renewable Energy, “20 percent Wind Energy by 2030: Increasing Wind
Energy’s Contribution to the U.S. Energy Supply,” Pre-publication version (U.S. Department of Energy,
May 2008). Available at http://www1.eere.energy.gov/windandhydro/pdfs/41869.pdf.
19
Joseph Romm, “The car of the future is here,” Salon, January 22, 2008, Available at
http://www.salon.com/news/feature/2008/01/22/plug_in_hybrids/index1.html.
20
“Solarbuzz Reports World Solar Photovoltaic Market Growth of 62 percent in 2007,” Solarbuzz, March
17, 2008, Available at http://www.solarbuzz.com/Marketbuzz2008-intro.htm.
21
Personal communication from Jigar Shah, Chief Strategy Officer, SunEdison, May 28, 2008.
22
Joseph Romm, “The technology that will save humanity,” Salon, April 14, 2008, Available at
http://www.salon.com/news/feature/2008/04/14/solar_electric_thermal/index.html.
23
Joseph Romm, “Is 450 ppm or less politically possible? Part 3: The Breakthrough Technology Illusion,”
ClimateProgress, April 30, 2008, Available at http://climateprogress.org/2008/04/30/is-450-ppm-or-lesspolitically-possible-part-3-the-breakthrough-technology-illusion/.
24
Western Governors Association, “Clean and Diversified Energy Initiative: Solar Task Force Report”
(January 2006), Available at http://www.westgov.org/wga/initiatives/cdeac/Solar-full.pdf.
25
Environment America, “On the Rise: Solar Thermal Power and the Fight Against Global Warming”
(Spring 2008), Available at http://www.environmentamerica.org/home/reports/report-archives/new-energyfuture/new-energy-future/on-the-rise-solar-thermal-power-and-the-fight-against-globalwarming#4qtUkxEfEee-JudPrVnxzQ.
26
“Overlook: Energy Forum: 10,000 Solar Gigawatts,” Hanover Messe, April 2008, Available at
http://www.desertec.org/downloads/10000_solargigawatts.pdf.
27
Yoshifumi Takeyomo and Alex Katz, “Samurai-Sword Maker’s Reactor Monopoly May Cool Nuclear
Revival,” Bloomberg, March 13, 2008. Available at
http://bloomberg.com/apps/news?pid=20601109&sid=aaVMzCTMz3ms&refer=home.
28
European Nuclear Society, “Nuclear Power Plants, World-Wide,” Available at
http://www.euronuclear.org/info/encyclopedia/n/nuclear-power-plant-world-wide.htm.
29
Fred Sissine, “97031: Renewable Energy: Key to Sustainable Energy Supply” (Washington:
Congressional Research Service, 27 May 1999) Available at
http://ncseonline.org/NLE/CRSreports/energy/eng-29.cfm and
General Accounting Office, “Federal Electricity Subsidies: Information on Research Funding, Tax
Expenditures, and Other Activities That Support Electricity Production” (October 2008), Available at
http://www.gao.gov/new.items/d08102.pdf.
30
Wikipedia, “Price Anderson Nuclear Industry Indemnities Act,” Available at
http://en.wikipedia.org/wiki/Price-Anderson_Nuclear_Industries_Indemnity_Act.
31
Kate Sheppard, “Subsidize my love: Grist asks McCain about contradictory messages on nuclear
subsidies,” Grist, May 15, 2008, Available at http://gristmill.grist.org/story/2008/5/15/131812/464.
32
Public Citizen, “Nuclear Giveaways in Energy Bill Conference Report” (2005), Available at
http://www.citizen.org/cmep/energy_enviro_nuclear/electricity/energybill/2005/articles.cfm?ID=13779.

