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Introduction 
 
Concentrating solar thermal power (or “CSTP”) is increasingly discussed as a key 
low‐carbon electricity supply technology.  Until very recently there was little 
understanding except among specialists that the umbrella term “solar power” 
actually encompassed at least two very different categories of power generation 
– PV and CSTP – but CSTP has begun to emerge from the shadows as a distinct 
category of renewable power supply.  Yet while it is now more often cited as 
distinct from solar PV, there is still little understanding of why the distinction is 
worth making, and the few good sources available publicly about its economics 
have not been widely disseminated beyond specialist circles.  This note is 
intended to address the issue of economics.  A good summary (by Joe Romm of 
the Center for American Progress) for the generalist on the significance of CSTP, 
as distinct from other forms of renewable power, can be found at: 
ttp://www.salon.com/news/feature/2008/04/14/solar_electric_thermal/indeh
x.html. 
 
Research institute sources 
 
Probably the most widely cited source of academic research on the economics of 
CSTP is a series of reports from the Deutsches Zentrum für Luft‐ und Raumfahrt 
e.V. (the German Aerospace Agency, or “DLR”).   Perhaps the most thorough of 

‐written with CIEMAT and submitted to the European those reports was co
Commission; it can be accessed online at: 
 http://www.needs‐
project.org/docs/results/RS1a/RS1a%20D12.2%20Final%20report%20concent
rating%20solar%20thermal%20power%20plants.pdf
 
The economic analysis presented in that report was summarized in the following 
chart from a May 2009 presentation by DLR: 

 

http://www.needs-project.org/docs/results/RS1a/RS1a%20D12.2%20Final%20report%20concentrating%20solar%20thermal%20power%20plants.pdf
http://www.needs-project.org/docs/results/RS1a/RS1a%20D12.2%20Final%20report%20concentrating%20solar%20thermal%20power%20plants.pdf


 
This chart summarizes the economics for a solar‐only plant, with 7.5 hours of 
thermal storage today rising to 16 hours of storage from 2021.  The comparable 
conomics for a hybrid solar‐and‐natural‐gas plant in 2007 were 10.26‐13.86 € e
cents/kWh for sites in, respectively, Egypt and Spain. 
 
Another recent research source is a 2006 report prepared by engineering 
onsultancy Black & Veatch for the U.S. Department of Energy’s National 

: 
c
Renewable Energy Laboratory (available online at
 
http://www.nrel.gov/docs/fy06osti/39291.pdf). 
 
hat report analyses a nominal 100 MW CSTP plant in Southern California with 6 
ours of storage and summarizes the results in the following table: 
T
h
 

 
 
The “ITC” referenced in the table is the federal investment tax credit for 
qualifying solar energy facilities.  A simple linear extrapolation would imply that 
he 2007 cost (in 2005 $s) without any tax subsidy would be approximately t
$151/MWh, declining to $98/MWh in 2015. 
 
Another source that could be characterized as a research source is a series of 
reports from SolarPACES, “an international cooperative organization bringing 
together teams of national experts from around the world to focus on the 
development and marketing of concentrating solar power systems” that is 
sponsored by the IEA.  There are papers available at SolarPACES web site, but 
they are of an indeterminate vintage.  A more recent indication of the IEA’s 
analysis of the economics of CSTP can be found in their Energy Technology 
Perspectives 2008, which states (at page 383): “Plants under construction are 
expected to generate electricity at a cost of between USD 125/MWh and USD 
225/MWh, mostly depending on the location.”  It goes on to state (at page 384): 
“Detailed analyses have confirmed that future costs may lie in the range of USD 
43 to USD 62 per MWh for trough plants, and USD 35 to USD 55 per MWh for 



tower plants (Sargent & Lundy LLC Consulting Group, 2003).  Significant cost 
reductions could be achieved with technology improvements limited to current 
demonstrated or tested technologies and the deployment of 2.8 GW trough 
plants and 2.6 GW tower plants…”.  It is worth noting that there are considerably 
more than this combined total of 5.4 GW of plants already under contract. (for a 
ist of CSTP plants in operation, under construction or under contract, please go 

ist_of_solar_therma
l
to http://en.wikipedia.org/wiki/L l_power_stations). 
 
Finally, a February 2009 article in Scientific American quotes “NREL senior 
engineer Greg Glatzmaier” as saying: “Electricity from a solar thermal power 
plant costs roughly 13 cents a kilowatt‐hour…both with and without molten salt 
storage systems”, and it goes on to quote “Thomas Mancini, manager of Sandia 
National Laboratory’s concentrating solar power program” as saying: "If we start 
valuing carbon and force a coal plant to go carbon‐free via sequestration, then we're 
at or over 10 cents per kilowatt-hour from coal…[CSTP] can get to that same 10 cents 

] storage. Then the market will make the call."�� level with [molten salt
 
Government reports 
 
Another source of economic data is government reports on the costs of various 
ources of energy.  These tend to be compilations by government agencies of the 

 
s
available data on the various technologies.
 
The European Commission, as part of its 2nd Strategic Energy Review, released in 
November 2008 its Energy Sources, Production Costs and Performance of 
echnologies for Power Generation, Heating and Transport.  That report’s base 
ase findings are summarized in the following table: 
T
c
 

 
 
he CSTP plant represented here is a 50 MW solar‐and‐gas hybrid trough plant.  
iven the report’s premise, it is assumed to be located in continental Europe. 
T
G
 



The U.S. Congressional Research Service, also in November 2008, published a 
report entitled Power Plants: Characteristics and Costs.  That report’s analysis of 
lant economics, based on a sampling of actual projects in the US, was 
ummarized in the following table: 
p
s
 

 
 
The cost for solar thermal was inclusive of the 30% investment tax credit; 
removing the impact of that benefit would raise the cost of solar thermal to 
approximately $125/MWh.  One interesting aspect of that report is that it 
charted the sample data based on historical and projected in‐service dates, with 
he only technologies exhibiting a downward trend being solar PV and solar t
thermal. 
 
The German government, in April 2006, released a report entitled Renewable 
nergies: Innovations for the Future.  That report presents current and projected 
osts for a solar‐only plant without storage as follows: 
E
c
 

 
 
The text of the report states that current costs for such a plant range from 9‐22 € 
cents per kWh “depending on location and interest rate.”  It further states: “these 
costs can be approximately halved within the coming decade.”  The report states 
hat hybrid solar‐and‐gas configuration can cut current costs by 50%, and that 
ncorporation of thermal storage will further reduce levelized costs. 
t
i
 



The Western Governors Association produced a January 2006 report, Clean and 
Diversified Energy Initiative: Solar Task Force Report, detailing the potential of 
various solar options among a range of renewable energy technologies for the 
Western U.S.  That report modelled the economics of a nominal 100 MW trough 
lant with 6 hours of storage, against the rate of deployment in MW of capacity, 
ith the following results: 

p
w
 

 
 
his analysis assumed a 10% investment tax credit, which lowered the costs by 

kWh.   
T
about $0.008/
 
Industry data 
 
inally, a few industry sources are available (including reliable reports of the F
prices included in recent contracts). 
 
Arizona Public Service, Tuscon Electric Power and Salt River Project published 
he Arizona Renewable Energy Assessment in September 2007, based on a study 
y Black & Veatch.  The study’s review of CSTP economics is summarized below: 
t
b
 



 
 
The cost per kWh derived from these numbers in the text was approximately 
0.16/kWh in 2007.  Assuming that cost reflects 30% ITC, the unsubsidized cost $
is approximately $18.4/kWh in 2007. 
 
The Centre for Global Development, a Washington D.C.‐based think tank, 
produced a report in December 2008 entitled Desert Power: The Economics of 
Solar Thermal Electricity for Europe, North Africa, and the Middle East, in which 
they derived a range of costs for CSTP based on an analysis drawn from regulatory 
proceedings currently under way in California on four CSTP projects seeking 
approval.  CGD’s translates the economics presented by these four projects to a 
nominal plant with and without storage in the range of environments in the Middle 
East and North Africa, producing levelized cost of electricity ranging from 
U.S.$0.128-0136/kWh for a plant with 16 hours of thermal storage, and U.S.$0.158-
0.167/kWh for a plant without storage. 
 
Cost information is available to some extent on another project working its way 
through the regulatory approval process in the U.S.  Abengoa Solar has signed a 
contract with Arizona Public Service Company for the output from a 280 MW 
parabolic trough CSTP project called Solana, which will have 6 hours of thermal 
storage and is scheduled for completion in 2011.  While the details of the contract are 
confidential, both the application to the Arizona Corporation Commission (in 
February 2008) and the Commission’s decision (September 2008) provide sufficient 
information to derive a close approximation of the project’s economics.  The plant’s 
output is said to cost $20-25/MWh more than a comparable fossil resource over the 
30-year life of the contract.  That resource is identified as a reference gas-fired 
combined cycle plant based on then-current forward prices for natural gas in the 
region.  These assumptions, which are based on the California Market Price Referrant 
used for the California RPS, place the alternative resource against which Solana was 
evaluated at approximately $110-120/MWh.  That would imply a levelized cost of 
electricity from Solana of approximately $140/MWh, which is consistent with various 
contemporaneous media comments and with statements in an intervention in the 
proceedings by the Western Resources Associates, a regional environmental advocacy 



group.  The contract is stated to be contingent on extension of the federal investment 
tax credit for qualifying solar projects, which would provide a benefit of between $8-
24/MWh, making the unsubsidized price for Solana’s production $148-164/MWh 
beginning in 2011. 
 
One additional recent source for industry data comes from investment banking firm 
Lazard.  At the 2008 meeting of the U.S. National Association of Regulatory and 
Utility Commissioners, Lazard presented a comparison of the levelized cost of energy 
from a range of conventional and renewable technologies: 
 

 
 
The slides note that the low end of the range for solar thermal reflects power tower 
technology, while the high end of the range reflects parabolic trough technology.  
This analysis assumed a 30% investment tax credit for solar thermal, which will have 
reduced the effective cost by as much as $30/MWh. 
 
Conclusion 
 
While there are other sources available, this note has tried to look only at the most 
recent citations, since the state of knowledge on CSTP is progressing rapidly.  The 
available data exhibits a strong convergence toward a well-defined range of current 
and projected costs.  Several of the sources make the point that these costs must be 
evaluated not in the same way as intermittent sources like wind and PV, but rather 
they must be evaluated on the basis that CSTP is a fully controllable resource with a 
high level of firm capacity credit, and is therefore capable of substituting directly for 
gas CCGT, coal and nuclear without the need to add large amounts of storage to the 
system and without the need for any significant restructuring of the existing electricity 
network. 
 
 
 
 
 
 
 


