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Bill Powers, P.E. (bpowers@powersengineering
.com), is president of Powers Engineering.

federal government Betting on the 
Wrong Solar horse

Bill Powers

alternate fuels

The United States is wasting billions of dol-
lars of American Recovery and Reinvestment Act 
(ARRA) cash grants and loan guarantees on very 
large, high-cost, high-environmental-impact, 
transmission-dependent desert solar thermal 
power plants that will be obsolete before they 
generate a single kilowatt-hour of electricity.

The United States is wasting billions of dollars . . . 
on very large, high-cost, high-environmental-impact, 
transmission-dependent desert solar thermal power 
plants that will be obsolete before they generate a 
single kilowatt-hour.

A solar strategy that would have been state-
of-the-art in the 1990s, prior to the advent of 
low-cost solar photovoltaic (PV) power, is now 
being executed. This is a victory for the broad 
government, utility, and environmental orga-
nization support that solar thermal technology 
has gained over the last few decades. It is also a 
victory for the lobbying power of this coalition 
over economic common sense. Solar thermal has 
lost the cost-effectiveness race to solar PV. The 
federal government has not yet absorbed the sig-
nificance of this important development.

The Department of Energy (DOE) is in the 
process of completing a potentially landmark 
study, the Solar Vision Study (SVS). It maps 
out a strategy to provide the United States 
with 10 to 20 percent of its electric energy 

from solar power by 2030. The document ap-
pears to be intended to serve as technical sup-
port for a national strategic commitment to 
solar thermal development. 

However, the draft SVS, while containing 
much useful information, is flawed. The SVS 
proposes that half of the nation’s solar power 
will come from solar thermal installations, 
based on a low and unsupported cost-of-en-
ergy forecast for solar thermal plants. The SVS 
also presumes that the Southwest will be the 
hub from which this solar power is generated 
and transmitted to other parts of the country, 
while estimating an almost trivial transmission 
expense to make this happen. 

SVS proposes that half of the nation’s solar power 
will come from solar thermal installations, based 
on a low and unsupported cost-of-energy forecast 
for solar thermal plants.

Bias in the current administration’s ill-con-
ceived use of limited ARRA funds to subsidize 
obsolete solar thermal technologies may explain 
why the draft SVS does not evaluate solar ther-
mal technology with a neutral and critical tech-
nical eye. A revised and corrected SVS would 
envision a solar future that is effectively 100 
percent solar PV. This PV future would also 
be predominantly smaller-scale PV connected 
at the distribution level, to avoid the expense 
of transmission. Otherwise, enormous costs for 
the new transmission capacity would be neces-
sary to move remote Southwest solar power to 
demand centers around the country. The future 
is distributed PV if the strategic objective is the 
least-cost solar energy generated and delivered 
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be 2050, provided further support. However, 
since 1991, other than one 64-megawatt solar 
thermal plant built in the Nevada desert in 2007 
(Nevada Solar One) and two 5-megawatt dem-
onstration plants built in California in 2008 and 
2009, there have been no solar thermal plants 
built in the United States.

Development of large-scale solar thermal 
projects in the California desert in the 1980s 
established a framework for solar energy devel-
opment—large, remote solar thermal plants re-
quiring transmission to reach demand centers. 
The government solar thermal demonstration 
projects and commercial solar trough projects 
also established a constituency of solar thermal 
supporters—DOE, research laboratories con-
tracting with DOE, aspiring solar thermal proj-
ect developers, and major environmental orga-
nizations concerned about climate change. The 
investor-owned utility lobby is also supportive 
of remote utility-scale solar projects to the ex-
tent they require new transmission or major 
transmission upgrades that can be put into the 
utility rate base. The substantial political clout 
of this combined constituency is now bearing 
fruit in the form of ARRA loan guarantees and 
cash grants preferentially being directed to solar 
thermal projects. 

The investor-owned utility lobby is also supportive 
of remote utility-scale solar projects to the extent 
they require new transmission.

Government subsidies for solar thermal proj-
ects would not necessarily be a negative develop-
ment if these technologies remained the most 
cost-effective solar option for generating electric 
power. But that day has passed. Solar thermal 
has lost the cost-effectiveness race to solar PV. 
Subsidies spent on solar thermal technologies 
are wasted subsidies.

ShoWing SoLar therMaL no 
Longer CoMPetitiVe With SoLar PV 

CPS Energy, the San Antonio public utility, 
offers a case study in cost-based solar energy 
project selection. CPS Energy was develop-
ing a 27-megawatt Tessera Solar dish engine 
project in West Texas. The power-purchase 
agreement (PPA) between CPS Energy and 

to the end-user. The Germans, Chinese, Tai-
wanese, and Japanese seem to understand this. 
It has not yet sunk in at the highest levels of the 
US government.

outModed SoLar therMaL giVeS 
SoMething for eVeryBody—at 
taxPayer exPenSe

In the late 1970s and early 1980s, relatively 
high levels of funding were made available 
via DOE to develop a variety of solar thermal 
technologies, including parabolic solar trough, 
power tower, and solar dish (Stirling) engine. 
Demonstration projects were built and oper-
ated. Parabolic solar trough and power towers 
concentrate solar energy on a working fluid, 
heat it to a high temperature, and transfer that 
heat to water to generate stream. This steam is 
then run through a conventional steam turbine 
generator to produce electric power. Solar dish 
engines focus solar energy on an engine that 
uses hydrogen as the working fluid. The engine 
drives a small electric generator. 

During the Reagan years, federal funding for 
solar thermal was substantially reduced. 

Between 1985 and 1991, ultimately 354 
megawatts of parabolic solar trough power 
plants were constructed in the Mojave Desert. 
These plants were financed with standard-offer, 
“must-take” utility contracts. Parabolic solar 
trough plants are the one form of solar thermal 
technology that has an extensive track record 
in commercial operation. The term “solar ther-
mal” generally refers to parabolic solar trough 
plants unless additional clarifying information 
is provided.

Solar thermal demonstration projects . . . in the 
1980s established a constituency of solar thermal 
supporters—DOE, research laboratories contract-
ing with DOE, aspiring solar thermal project de-
velopers, and major environmental organizations 
concerned about climate change. 

California’s renewable portfolio standard 
(RPS) legislation, initially signed into law in 
2002, gave new impetus to building solar ther-
mal plants. The state’s greenhouse gas reduction 
legislation promulgated in 2006, targeting an 80 
percent reduction in greenhouse gas emissions 
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percent more electricity over the course of a 
year for the same capital and operations and 
maintenance cost. This means that the PPA 
rate of $150 a megawatt-hour at the San Anto-
nio solar PV site adjusts to a PPA rate of about 
$136 a megawatt-hour at sites in or near Los 
Angeles or San Diego for roughly the same re-
turn on investment. 

The PPA rate . . . at the San Antonio solar 
PV site adjusts to a PPA rate of about $136 a 
megawatt-hour at sites in or near Los Angeles 
or San Diego.

Few consumers would doubt which solar 
electricity option to select if one option delivers 
solar electricity at $136 a megawatt-hour and 
the other option produces the same commodity 
at $250 a megawatt-hour. The proposed solar 
feed-in tariff for the city of Los Angeles, which 
would include commercial rooftop PV, ground-
mounted PV, and residential PV, has a 2010 
composite rate of $220 a megawatt-hour and 
drops rapidly in future years.8 Even this pro-
posed feed-in tariff is substantially less than the 
“all-in” cost of energy for solar thermal projects. 
Yet both the state of California and the U.S. 
government are making major strategic com-
mitments to the highest-cost $250-a-megawatt-
hour solar thermal option. 

Few consumers would doubt which solar elec-
tricity option to select if one option delivers solar 
electricity at $136 a megawatt-hour and the other 
option produces the same commodity at $250 a 
megawatt-hour.

SoLar therMaL ProjeCtS BuiLt 
With arra SuBSidieS—CaStLeS in 
the Sand

Investors laud the ARRA program for elimi-
nating the investment risk associated with solar 
thermal plants. However, the investment risk 
is there in the first place because of questions 
about the cost-effectiveness of the solar thermal 
technologies relative to the better competitor—
solar PV. Without ill-conceived government 
intervention, the obvious risks would kill these 

Tessera was recently cancelled due to Tes-
sera’s inability to get project financing at the 
agreed-upon PPA terms.1 The cancelled Tes-
sera project was subsequently replaced with 
three 10-megawatt distributed PV projects to 
be built around San Antonio.2

The PPA rate for the CPS distributed PV 
projects is $150 a megawatt-hour.3 There will 
be no transmission cost, as these projects will 
be built within the San Antonio demand cen-
ter itself. San Antonio has a good solar resource. 
However, it is 10 to 20 percent less robust on 
an annual basis than Southern California coastal 
and desert sites.4

What is true for San Antonio is even more 
so for Southern California. It has by far the 
most operational solar thermal capacity in the 
country and has been evaluating the cost of 
solar thermal projects in detail for years. Cur-
rent cost-of-energy data developed by California 
energy authorities makes clear that solar thermal 
cost of energy is much greater than the cost of 
energy from the distributed PV projects being 
developed by CPS Energy.

The California Public Utilities Commission 
estimates the cost of energy from a base-case, 
dry-cooled solar thermal plant at a best-case 
Mojave Desert site in Southern California is 
$202 a megawatt-hour.5 The Commission esti-
mates a new transmission cost of $34 to $46 a 
megawatt-hour to move this desert solar power 
to load centers.6 Transmission losses consume 
about 5 percent, the equivalent of $10 a mega-
watt-hour, of this remote solar energy produc-
tion.7 As a result, the “all-in” cost of energy for 
this representative solar thermal project is ap-
proximately $250 a megawatt-hour. 

The “all-in” cost of energy for this representative 
solar thermal project is approximately $250 a 
megawatt-hour.

In the Mojave Desert, the solar exposure is 
about 20 percent better than in San Antonio, 
while that for Southern California demand 
centers Los Angeles and San Diego is about 10 
percent better. If the same three 10-megawatt 
distributed PV projects located in San Anto-
nio were located in or near Los Angeles or San 
Diego, they would produce approximately 10 
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business/energy-environment/29solar 
.html).

While the federal government pours fund-
ing into solar thermal projects, the superior 
cost-effectiveness of solar PV over solar ther-
mal continues to increase. A renewable energy 
trade publication succinctly sums up the cur-
rent state of the competition between solar PV 
and solar thermal.

The relentless price declines of PV panels 
allow developers to build PV plants at a 
lower cost than their CST (concentrating 
solar technology) cousins. This issue is il-
lustrated in the following capital-cost-per-
watt chart (an excerpt from the upcoming 
GTM Research CSP Report). In 2010, the 
price to build a CSP park run by troughs, 
power towers or dish engines will cost be-
tween $5.00 and $6.55 a watt.

On the other hand, utility-scale PV proj-
ects can squeak through at less than $3.50 
a watt (DC). By 2020, the CSP solutions 
are expected to be in the $2.40 to $3.80 
a watt range, but by that time, PV plants 
could be below $2 a watt (DC). Trough 
and tower plants are behind PV, and not 
likely to catch up. (Kanellos, N., & Prior, 
B. [2010, October 18]. Are solar thermal 
power plants doomed? GreenTech Media, 
http://www.greentechmedia.com/articles/
read/is-CSP-doomed/).

doe’S Study iS PLaying SoLoMon 
When the Winner iS not in douBt

DOE released the draft SVS for review in 
May 2010. As of November 1, 2010, the final 
version of the SVS had not yet been published. 
The two fundamental premises of the SVS are 
the following: (1) it is possible to meet 10 per-
cent or 20 percent of U.S. electricity demand 
from solar resources by 2030 and (2) this solar 
energy will be provided in approximately equal 
proportions from utility-scale solar thermal and 
solar PV power plants, with utility-scale solar 
PV plants providing a large majority of the PV 
capacity. The draft SVS does not look at a sce-
nario where a substantial amount of the solar 
power is generated by distributed PV. 

solar thermal projects. These technologies were 
cutting-edge at one time. They no longer are. 

A recent story on the critical role of ARRA 
loan guarantees and cash grants in making 
these solar thermal projects possible captures 
the frenzy of investors to cash in on the govern-
ment’s largesse.

This first wave (of solar thermal plants) may 
very well be the last for a long time, accord-
ing to industry executives.

Without continued government incentives 
that vastly reduce the risks to investors, 
solar companies planning another dozen or 
so plants say they may not be able to raise 
enough capital to proceed.

“I think we’re going to see a burst of projects 
over the next two months and then you’re 
going to hear the sounds of silence for quite 
a while,” said David Crane, chief executive 
of NRG Energy, on Wednesday after he 
announced that his company would invest 
$300 million in the Ivanpah plant.

Solar developers depend on two federal pro-
grams to make their projects financially vi-
able. The most crucial is a loan guarantee 
program, expiring next September, that al-
lows them to borrow money on favorable 
terms to finance up to 80 percent of con-
struction costs.

The other is the option to take a 30 per-
cent tax credit in the form of a cash pay-
ment once a project is built. Although the 
tax credit does not expire until the end of 
2016, the option to take it as a cash pay-
ment disappears this year, making it far less 
valuable to a start-up company that is just 
beginning to generate revenue.

“Without the Department of Energy com-
ing in to assume a lot of the risk, you might 
not find lenders willing to lend, particularly 
if you’re a start-up with untried technology,” 
said Nathaniel Bullard, a solar analyst at 
Bloomberg New Energy Finance. (Woody, 
T. [2010, October 28]. Solar power proj-
ects face potential hurdles. New York Times, 
http://www.nytimes.com/2010/10/29/
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capacity factors as high as 50 percent, without 
clearly explaining how that could be possible 
using the conventional definition of capacity 
factor. This erroneous or misleading informa-
tion is used as technical support for advocating 
that vast economic resources be committed to 
building sufficient solar thermal plants to con-
tribute half of the nation’s solar electric output 
by 2030.

Erroneous or misleading information is used as 
technical support for advocating that vast eco-
nomic resources be committed to building suffi-
cient solar thermal plants to contribute half of the 
nation’s solar electric output.

Solar Power at night?
The capability of solar thermal plants to op-

erate through the night if equipped with suf-
ficient thermal storage is also put forward as a 
major justification. However, the SVS does not 
make an economic case for following this ap-
proach. Much of the electricity generated from 
the stored thermal energy would be produced 
at night during periods of low demand, when 
the solar thermal plant will be competing for 
market share with existing and much lower-cost 
nuclear, hydroelectric, natural gas combined-
cycle, and some coal for decades to come. 

In contrast, a strong economic case can be 
made for either solar thermal or PV plants to 
be equipped with limited storage to allow full 
capacity output during summertime peak de-
mand periods when time-of-use power prices 
are high, assure reliability under all climatic 
conditions, and serve as nonspinning reserves. 
There is probably no economic case for building 
solar thermal plants or solar PV with more than 
two to three hours of storage until at least 2030. 
There is no economic justification now to equip 
a solar thermal plant so that it can convert high-
value daytime peaking power into lowest-value 
off-peak power released between 10:00 p.m. 
and 6:00 a.m.

“Capacity factor” Mysteriously 
redefined

The draft SVS uses the term capacity factor 
in an unconventional manner for a solar ther-
mal plant with thermal storage. The document 

The agency invited peer review of the draft 
document from professionals working in the 
field of solar energy. Presumably this was done 
to validate the data and conclusions included 
in the draft SVS, and to allow DOE to make 
necessary adjustments in the final version to as-
sure the document gained wide acceptance as 
technically accurate and sufficiently substantial 
to serve as the basis for national policy decisions 
on solar energy development. However, at least 
as of the date of publication of this article, DOE 
has determined not to respond to peer review 
comments until after the final SVS is released.

DOE has determined not to respond to peer review 
comments until after the final SVS is released.

In its current form, which is a mix of ac-
curate technical information and spectacularly 
optimistic solar thermal cost projections, the 
SVS will be of little value for policymaking. 
The lack of technical or cost support for build-
ing 43,000 to 63,000 megawatts of high-cost 
solar thermal projects by 2030, a fundamental 
thesis of the SVS, means the document runs 
the danger of being little more than a political 
advocacy piece for solar thermal promoters—
cloaked in a DOE binder.

The lack of technical or cost support for building 
43,000 to 63,000 megawatts of high-cost solar 
thermal projects . . . means the document runs the 
danger of being little more than a political advo-
cacy piece for solar thermal promoters—cloaked 
in a DOE binder.

half-truths and Bad information abound
Much of the information in the draft SVS 

chapter on cost of solar PV is accurate and cur-
rent. Selected but critical bits of information in 
the draft solar thermal chapter are contradictory 
and wrong. 

For example, the SVS indicates graphically 
that solar thermal is substantially more cost-ef-
fective than solar PV. This was true in 1990 but 
false in 2010. 

The report also asserts that solar thermal 
plants equipped with thermal storage can have 
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The total amount of heat energy produced 
by the solar thermal plant without storage rated 
at 100 megawatts is the same as that produced 
by a solar thermal plant—with the same collec-
tor array—that is equipped with a 70-megawatt 
steam turbine generator and thermal storage to 
absorb the heat energy not immediately con-
verted into electricity. Yet the solar thermal 
plant with storage is credited in the draft SVS 
with a capacity factor that is as much as double 
the capacity factor of the solar thermal plant 
without storage. This creates confusion and the 
illusion that solar thermal with storage achieves 
a much higher capacity factor than a plant with-
out thermal storage. 

transmission Cost Way off the Mark
The draft SVS projects that the total new 

transmission cost will be only $44 to $47 bil-
lion to develop solar resources predominantly 
in the Southwest to deliver 485 terawatt-hours 
and 824 terawatt-hours to primarily eastern load 
centers.12 California is currently projecting it 
will spend $27.5 billion for sufficient transmis-
sion to move 24 terawatt-hours of solar genera-
tion to California load centers, and California 
solar resources are relatively close to these load 
centers. Extrapolating real California transmis-
sion cost estimates to 485 terawatt-hours of solar 
generation gives a projected transmission cost of 
(485 terawatt-hours/24 terawatt-hours) × $27.5 
billion = $556 billion. Extrapolating real Cali-
fornia transmission cost estimates to 825 tera-
watt-hours of solar generation gives a projected 
transmission cost of (824 terawatt-hours/24 
terawatt-hours) × $27.5 billion = $994 billion. 
The SVS must be more realistic in its estimate 
of the cost of transmission or it will present an 
erroneous picture of the total cost to policymak-
ers and the general public.

Land-use arguments faulty
The SVS excuses large consumption of 

land for solar thermal by saying it is less 
than is being consumed for coal mining each 
year. This statement has two implications: 
(1) construction of solar thermal will result 
in a concomitant reduction, at least, of land 
disturbance due to coal mining and (2) solar 
thermal is less destructive than land distur-
bance caused by coal mining and therefore 
affected parties should accept solar thermal 

states that solar thermal plants without storage 
have capacity factors of 20 to 28 percent and 
that plants with 6 to 7.5 hours of storage have 
capacity factors of 30 to 50 percent. However, 
the high capacity factor for the solar thermal 
plant with storage is an artifact of what is in ef-
fect an artificial throttling of maximum output 
of the plant and not an almost magical increase 
in the ability of a solar thermal plant with stor-
age to extract more solar energy from the sun. 

Thermal storage is also expensive. The esti-
mated average 2010 capital cost of a 200-mega-
watt dry-cooled solar thermal plant with six 
hours of thermal storage is $7,750 a kilowatt, 
42 percent more than the capital cost of a solar 
thermal plant without storage.9 The estimated 
average 2010 capital cost of a 20-megawatt fixed 
distributed PV array without storage is $3,800 
a kilowatt.10

There is a nearly $4,000-a-kilowatt differ-
ence in the capital cost of these two solar op-
tions. Including lead-carbon battery storage to 
the PV system would add about $500 a kilowatt 
to the cost of the PV system.11 This means that 
adding three hours of energy storage, sufficient 
for the PV system to act as a completely reliable 
peaking power system when electricity demand 
and power prices are high, would add around 
$1,500 a kilowatt to the PV system cost. The 
overall system cost of the PV system with three 
hours of storage would be $5,300 a kilowatt. 
This is well below the $7,750-a-kilowatt capital 
cost of the solar thermal plant with storage while 
providing economically “right-sized” energy 
storage capacity tailored for current and foresee-
able energy market conditions.

In a plant with thermal storage, the quan-
tity of solar troughs is oversized for the steam 
turbine generator such that some of the ther-
mal energy must be transferred to storage. 
For example, a collector array with capacity 
sufficient to meet the steam requirements of 
a 100-megawatt steam turbine generator is 
instead designed and constructed with a 70-
megawatt steam turbine generator, and the rest 
of the thermal energy is sent to storage. This 
is equivalent to operating a 1,000-kilowatt PV 
array, sending a maximum of 700 kilowatts to 
the grid, and diverting the remaining electric 
power to battery storage for later use. Storing 
energy for later use is not a unique characteris-
tic of solar thermal technology.
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and cash grants. Approximately 1,400 mega-
watts of this capacity consist of Tessera dish 
engine projects. In my opinion, despite the 
loan guarantees and cash grants, these dish en-
gine projects are unlikely to be built due to the 
technical immaturity and relative unreliability 
of the technology.

About 17,000 megawatts (21,000 mega-
watts [DC]15) of PV were installed worldwide 
by the end of 2009. In contrast, the worldwide 
capacity of solar thermal at the end of 2009 
was 664 megawatts. Most of this solar thermal 
capacity was built in California in the 1980s 
and early 1990s. 

other nationS oPting for SoLar PV
While California and the federal government 

work hard to preferentially advance the cause of 
high-cost solar thermal, the world is building 
lower-cost solar PV.

Germany, which is approximately the 
same size as California, added about 4,000 
megawatts of distributed PV in the first eight 
months of 2010. The vast majority of Ger-
man PV is going on rooftops and parking lots. 
The mechanism that Germany is using for this 
spectacular PV installation rate is a feed-in tar-
iff. This is a tiered rate paid by the utility to the 
solar developer, commercial building owner, 
or homeowner that provides modest profit for 
the solar power generated. As noted earlier, the 
feed-in tariff proposed for Los Angeles would 
produce substantially lower-cost solar electric-
ity than the Commission’s predominantly solar 
thermal reference case. 

By the end of 2010 Germany will have added 
approximately 10,000 megawatts of distributed 
PV in the three-year period from January 2008 
through December 2010. While California 
lumbers forward with a high-cost, controversial 
solar strategy built around remote utility-scale 
solar thermal plants, with the hope that 10,000 
megawatts can be built in ten years, Germany is 
demonstrating now that 10,000 megawatts of 
distributed PV can be added in only three years. 
Germany has also become a world leader in solar 
PV development. The country generated $7.8 
billion in export earnings from solar PV (€5.6 
billion) in 2009. 

Former Secretary of State George Shultz and 
former CIA Director James Woolsey are both 
calling for German-style feed-in tariffs to accel-

as an inherently better option for the general 
national good than coal. 

There are a couple of problems with this 
justification. First, the SVS concedes that solar 
power will displace natural gas, not coal; there-
fore, no coal mining disturbance will be reduced 
because of the construction of solar thermal. Sec-
ond, affected parties are by definition local and 
are unlikely to link the negative environmental 
impacts caused by solar thermal development 
and associated transmission lines to a lessening 
of environmental impacts (which the SVS indi-
cates will not occur anyway, at least under one 
of its scenarios) in a distant part of the coun-
try. This lack of justification is especially true 
given that many of the affected parties in areas 
where large amounts of solar thermal are being 
planned are already aware that the distributed 
PV alternative could provide the same amount 
of electricity with lower overall cost and almost 
no environmental impact.

faLSe CLaiM—SoLar therMaL 
neCeSSary QuiCkLy for 
enVironMentaL reaSonS 

California provides a useful case study of 
the urban legend that only large-scale solar 
plants can provide the rapid capacity build-up 
needed to address climate change. The Cali-
fornia Public Utilities Commission reference 
case to achieve 33 percent renewable energy by 
2020 includes 10,000 megawatts of new solar 
capacity.13 The large majority of this capacity is 
assumed by the commission to consist of utility-
scale desert solar thermal plants. This 10,000 
megawatts of new capacity will be added over 
ten years, an average of 1,000 megawatts added 
each year. Promoters of the utility-scale des-
ert solar thermal strategy relentlessly stress that 
only utility-scale solar plants can add capacity 
quickly enough to achieve California’s ambi-
tious renewable energy targets and effectively 
address climate change.

Approximately 2,800 megawatts of utility-
scale solar thermal projects have been approved 
by the Department of Interior (DOI) as of Oc-
tober 2010.14 All of these projects are in Cali-
fornia deserts. DOI land-use authorization is a 
necessary step for any solar project that will be 
located on federal public lands under Bureau 
of Land Management control. Many of these 
projects will also receive ARRA loan guarantees 
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ary 5, 2010. A 20-year transmission cost amortization in-
creases the annual cost factor from 0.1246 to 0.1676, a 34.5 
percent increase in the annualized cost of transmission over 
a 40-year amortization period. As a result, the transmission 
penalty must be adjusted upward by an equivalent amount. 
The adjusted transmission penalty is $34.45 a megawatt-
hour × (1.345) = $46.34 a megawatt-hour. 

7. Renewable Energy Transmission Initiative. (2010, April 8).  
CREZ name and number—Project characteristics and cost 
calculator. In-state transmission loss = 5 percent, http://
www.energy.ca.gov/reti/documents/index.html.

8. UCLA and Los Angeles Business Council. (2010, July 8). 
Bringing solar energy into Los Angeles: An assessment of the fea-
sibility and impacts of an in-basin solar feed-in tariff program, 
http://www.labusinesscouncil.org/online_documents/2010/
Consolidated-Document-070810.pdf; Table 3, p. 32.

9. Renewable Energy Transmission Initiative (California), RETI 
Phase 2B Final Report, May 2010, Table 4-6, p. 4-6.

10. Ibid., Table 4-8, p. 4-7.
11. Telephone communication between Dr. Bob Nelson, Axion 

Power Battery Manufacturing, Inc., and Bill Powers, Powers 
Engineering, January 8, 2009. The Axion automated lead-
carbon manufacturing line was inaugurated in early 2009. 
The estimated cost of production at high automated manu-
facturing rate is $350 to $400/kW. A more conservative es-
timate of $500/kW is used in this article, as it is unknown if 
a high automated manufacturing rate has been achieved.

12. 1 terawatt-hour = 1 million (106) megawatt-hours.
13. California Public Utilities Commission, 33% Renewable 

Portfolio Standard Implementation Analysis Preliminary 
Results, June 2009, p. 87. 

14. DOI Bureau of Land Management. (2010, October 20). 
In the spotlight—solar energy California, http://www.blm.
gov/ca/st/en.html.

15. DC = direct current. In this section, all current measures 
refer to alternating current unless otherwise specified.

erate the use of solar power in the United States. 
Governor-elect Jerry Brown of California called 
for 12,000 megawatts of local renewable power, 
out of 20,000 megawatts of new renewable en-
ergy capacity, in his June 2010 Clean Energy 
Jobs Plan. The German feed-in tariff program 
is leading to fast and noncontroversial deploy-
ment of solar power. 

ConCLuSionS
The current federal government preference 

for solar thermal plants, which would have de-
servedly faded away without massive government 
subsidies in the form of ARRA loan guarantees 
and cash grants, is the wrong strategy. Solar PV 
is a more cost-effective solar technology, and the 
gap in cost-effectiveness between solar PV and 
solar thermal will continue to grow. DOE’s draft 
SVS, intended to provide the technical support 
for an ambitious national strategy to meet up 
to 20 percent of the nation’s electricity demand 
with solar power by 2030, is flawed in its treat-
ment of solar thermal technology. An unsup-
ported and low forecast of solar thermal cost is 
used in the draft SVS as a basis for advocating 
the construction of up to 63,000 megawatts of 
solar thermal capacity by 2030. 

A strategy focused primarily on distributed 
PV would be the most cost-effective approach to 
rapidly expanding solar power production in the 
United States. Germany has demonstrated that 
a spectacularly high distributed PV installation 
rate is sustainable when an appropriate contract 
structure, the feed-in tariff, is utilized. Feed-in 
tariffs are cost-effective relative to solar thermal. 
The cost of solar electricity generated under a 
proposed feed-in tariff for Los Angeles would 
be significantly less than the “all-in” cost of elec-
tricity from utility-scale solar thermal projects in 
California’s deserts. 

It is time for the United States to stop wasting lim-
ited resources on obsolete solar thermal technolo-
gies and to embrace the formula for solar success 
pioneered by Germany.

It is time for the United States to stop wast-
ing limited resources on obsolete solar thermal 
technologies and to embrace the formula for 
solar success pioneered by Germany. 
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