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Executive Summary
Since the advent of commercial solar electricity in the 
1970s, many observers have assumed that the 
ubiquitous availability of sunlight would lead to 
decentralized solar power generation at or near where 
the electricity is consumed.  Yet, today new 
concentrating solar power (CSP) plants are being 
planned and will be located hundreds of miles from 
customers.  If developments proceed as planned, CSP 
may soon generate far more electricity than 
decentralized solar arrays.  

The competitiveness of absentee owned, centralized 
solar power plants is in part a result of technological 
developments; but, in larger part it is the result of a 
public policy that discriminates against locally owned, 
decentralized solar arrays.  The federal solar tax 
incentives are the primary culprit, offering far greater 
incentives for commercial than for residential arrays.  
Some solar companies have introduced a work-around 
of this obstacle for residential installations by installing 
a company owned array and selling the electricity to 
the resident, but it would be far better if Congress 
would change the tax incentive to give equal benefits 
to residential arrays owned by homeowners.  

Public policies affecting solar development should 
balance the desire to increase solar power production 
with the many benefits of decentralized solar projects.  
Removing the residential cap on the Investment Tax 
Credit would reduce the bias toward commercial 
power.  And changing federal incentives from tax 
credits to production incentives could reduce 
technological biases, while still supporting increased 
solar power production.  Furthermore, these changes 
would increase other benefits, such as transmission 
cost reductions, increased local ownership and 
enhanced energy security.  Ownership can change the 
perspective of citizens by creating energy producers 
instead of energy consumers,  as well as unlocking a 
deeper interest in energy efficiency and local energy 

solutions.
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Introduction 
In the next five years, expansion of concentrating solar 
capacity may outstrip expansion of on-grid solar 
photovoltaic (PV) in the United States.  The expansion 
of concentrating solar is in some ways unsurprising.  
Combine a recently increased federal incentive (the 
30% Investment Tax Credit) with a centralized power 
station model and you have the foundation for large-
scale development.  

The new concentrating solar thermal power plants 
contrast with the existing decentralized solar PV 
industry.  With no need for a steam turbine, solar PV 
lends itself to residential or commercial rooftop 
installation.  This easy scalability means it can serve 
off-grid residents as well as on-grid households or 
industry looking for on-site power.  Decentralized solar 
reduces grid load and stress on transmission lines.  
Solar concentrators turn sunlight into just another 
central-station power source, albeit one based on a 
free, clean and renewable fuel.

The characteristics of the two technologies and federal 
solar power incentives tailor the style of ownership.  
Individual homeowners receive very little federal 
support when they install solar PV panels on their 
homes.  Concentrating solar electric, on the other hand, 
can only be built at commercial and utility scales and 
thus enjoys significant federal incentives.  In a few 
locations, state, local, and utility incentives reduce but 
rarely eliminate the disparity in public subsidies for the 
two solar technologies.  

The argument over solar technology often centers on 
bang-for-the-buck.  But the economics of solar power – 
like most energy sources – reflect government 
subsidies.  Thus, the most appropriate question is “who 
benefits from public policy?”  Good energy policy 
spreads the taxpayer-funded benefits widely, and better 
energy policy allows citizens to participate in crafting 
their energy future.  With solar PV, individuals can 
own their source of renewable power, taking greater 
responsibility for their energy use.  Local ownership 
also confers additional economic benefits to the 
community, reduces transmission costs, and enhances 
grid stability.  

The solar market is changing rapidly, and better public 
policy can level the playing field between 
decentralized and centralized technologies, spreading 
the benefits of the solar boom more equitably.  

The Solar Market: 
Present and Future
Concentrating solar electric plants were first built in the 
California desert during the late 1980s.  After an almost 
20 year gap, two new plants were installed in 2006 and 
2007, adding 61 megawatts (MW) of new capacity.  
Concentrating solar plants are typically economical only 
at large-scale, so despite the intermittent construction of 
large plants, overall capacity has kept pace with the 
steady growth of solar PV.

Between 2008 and 2012, it is expected that nearly 
300,000 decentralized solar PV power plants will be 
installed1 compared to 8 centralized CSP plants.  Yet 
the new concentrating plants will produce 30% more 
electricity than the new PV plants.  Figure 1 shows 
installed electricity capacity of solar PV and 

concentrating solar in the United States.2  Data for 

2007-2012 is estimated based on extrapolating the past 
decade of growth (solar PV)3 or from announcements 
of planned projects (concentrating solar).4  
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Solar Technology Overview
There are two basic solar power technologies: 
photovoltaics (PV) and solar thermal electric 
concentrators.  Solar PV is decentralized, small-scale 
power, with installations generally under one megawatt 
and close to demand, often on residential or 
commercial rooftops, over parking lots or in open areas 
next to buildings.  Concentrating solar plants, on the 
other hand, are built in multi-megawatt arrays.  Power 
from these plants is sent via transmission lines to 
sources of demand.  The following sections explain the 
basic components of each power system.

Solar PV
Photovoltaics produce direct current electricity directly 
from sunlight, using modules typically constructed of 
silicon.  Several modules can be combined into larger 
panels, and multiple panels can create large arrays.  
The scalability of solar PV allows it to serve local 
demand, such as an individual house or building, or a 
cluster of buildings.  

Solar Concentrators
Solar concentrators use lenses or mirrors to focus solar 
energy.  There are four varieties: parabolic trough, 
power tower, Stirling dish, and Fresnel reflector 
concentrators.  Only trough concentrators have been 
commercially deployed in the United States, though 
trough, Stirling, and Fresnel concentrator plants have 
been announced for construction in the next five years.  
All concentrator technologies are scalable, but the 
smallest unit is several times larger than a solar PV 
panel and is not roof-mountable.  

The promise of solar concentrators is that collecting 
solar heat makes for less expensive storage, helping 
increase capacity factors and making solar power more 
consistent.  For example, a 220 MW solar concentrator 
power plant could build 4 hours of thermal storage for 
$2.6 million ($15 per kilowatt-hour - kWh).  For a 220 
MW solar PV plant to have 4 hours of battery storage 
would cost $88-140 million ($500-800 per kWh).5  To 
speak more plainly, a thermos costs less than a battery.  
And it is more economical to build storage for a 
centralized power plant, than for many smaller plants.  

Solar “Trough”

The parabolic trough system focuses solar energy onto 
tubes filled with a thermal conductor– typically oil – 
that is superheated to over 750 degrees Fahrenheit and 
then used to power a steam turbine to generate 
electricity.  These plants can also employ a storage 
system, such as molten salts, to store thermal energy 
when sunlight is not available.  The newest commercial 
plant also has a natural gas backup to allow it to 
remain available as a firm power source.  Over 350 

MW of solar trough power has been operational in 
California since the early 1990s and a 64 MW 
generator came online in early 2007 in Nevada.6

Power Tower

The second type of solar concentrating power plant is 
commonly called a power tower.  Concentrating 
mirrors focus on a central tower containing a heat 
transfer material.  This material can be used to boil 
water to power a steam turbine or can store heat energy 
for use at a later time.  One power tower (Solar One 
and upon remodeling, Solar Two) operated for several 
years in the United States, but was decommissioned in 
1999.   An 11 MW demonstration project called Solar 
Tres is under construction in Spain, pictured below.  

Stirling Dish

The solar dish or Stirling engine design combines the 
concentrating and electricity generation in the same 
structure.  These solar plants have many individual 
dishes that concentrate solar energy on an attached 
Stirling engine.  This engine produces electricity in a 
closed cycle chamber where a heated gas moves the 
pistons and generates electricity.  Several prototype 
and pilot Stirling dishes are operational, and two major 
power plants have been planned for Southern 
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California.  Because the system is modular (a large 
plant simply uses many individual dishes – typically 
with a single dish output of 25 kW), the engineering 
economies of scale may be limited.  However, it may 
be more practical for local energy production.

Fresnel Reflector

The Fresnel lens was originally designed to reduce the 
size and cost of lighthouse lenses by substituting flat 
reflectors for curved ones.  It’s been considered as an 
enhancement for solar PV (where heat reduces 
efficiency) as well as for solar concentrators.  In the 
Fresnel reflector design, the concentrating mirrors aim 
at a common receiver (instead of the parabolic trough, 

where each parabolic mirror has its own heat transfer 
fluid receiver).  The receiver is surrounded by a 
secondary reflector that increases the solar 
concentration.  This system purports to lower costs by 
placing mirrors closer together than the trough or 
power tower arrays and by using commodity flat 
mirrors instead of specially engineered parabolic 
mirrors.  One prototype plant has been built in Spain, 
another is under construction as a pre-heat system for a 
coal power plant in Australia, and one 177 MW plant is 
planned for California.  There are no operating 
commercial-scale Fresnel reflector solar generators.
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Solar Electric Economics
Solar technology aspires to “grid parity,” or a price 
equivalent to existing generating sources.  For example, 
wholesale power averages 5 cents a kilowatt-hour (kWh) 
in the United States, whereas solar power generators 
require more than 10 cents per kWh to break even.  
Federal incentives bring the cost of solar much closer to 
conventional power, but only for commercial plants and 
absentee ownership.  With state and utility incentives, the 
playing field is more level, but the economics of solar 
cannot be divorced from policy choices.  

Table 1 examines the current, unsubsidized break-even 
price of solar for each type of solar plant, with varying 
levels of data quality.  The solar PV numbers are based on 
hundreds of actual installations in California.  The solar 
trough and tower numbers are anecdotal, based on 
available information from recently completed projects in 
Nevada and Spain.   Solar dish and Fresnel reflector 
system prices are the least verifiable, based on pilot plants 
and engineering estimates.  

The size of a “small PV” project is 2 kW and the 
remaining projects are all evaluated at 25 MW capacity.  
The cost figures can be compared to the average 
wholesale price of power in the United States in 2005 of 
5.05 cents per kWh.7

What the table reveals is that concentrating solar is 
currently about the same cost as large-scale solar PV.  

Higher operations costs for concentrating solar are offset 
by higher conversion efficiencies.  The Fresnel reflector 
system promises significantly lower costs, but has yet to 
be commercially tested.

Also, smaller scale projects aren’t as economical as large-
scale ones.  Small-scale PV costs about 40% more per 
kWh than a large-scale PV array.  However, since PV is 
modular, it may be possible to capture economies of scale 
for small systems with bulk purchasing.  For example, a 
city could centralize purchasing of solar panels for all its 
residents and have a citywide maintenance contract.  The 
California city of Berkeley, for example, is launching a 
financing program for residential energy projects 
including rooftop PVs.  Berkeley's program, if 
implemented, may indirectly influence economies of 
scale with its proposal to act as the financier and 
purchaser of PV panels for homeowners, with residents 
paying off the costs through property tax assessments.8  

There’s also a slight advantage to solar PV in terms of 
land area.  Solar PV panels can be more densely packed, 
and are often constructed much closer to load than solar 
concentrating plants.  Solar PV is also typically using 
space that's already in use for another purpose (e.g.  
rooftops).  Table 1 endnotes 910 11 1213 14 1516 17 1819 20 21

Overall, the economics favor neither PV or concentrating 
solar.  
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Decentralized Centralized

Small PV Large PV Trough Tower Dish Fresnel

Break-even 
Price ($/kWh)*

$0.47 $0.33 $0.29 $0.35 $0.36 $0.12

Capital Cost 
($/kW)

$8,000 $6,000 $4,150 $18,000 $6,000 $1,820

Operations 
Cost 

(cents/kWh)

0.7 0.7 5.0 2.7 2.0 0.1

Conversion 
efficiency

10% 10% 14% 32% 24-30% n/a

Land Area 
(acres/MW)

2.5 2.5 5.0 11.0 5.0 1.7

Status Commercial Commercial Commercial Commercial Prototype Prototype

Table 1 - Economics of Solar Electric Technologies

Table 1 sources: 
• PV – conversion efficiency;13 land area14

• Trough – capital cost;15 operations;16 
conversion efficiency17 

• Tower – capital cost, conversion efficiency;18 
land area;19 operations.20

• Dish – capital cost, capacity factor;21,22 
operations and land area.  23,24

• Fresnel – all data.25

*Break-even price is the price per kWh over 20 
years necessary to for the present value of project 
costs to equal the present value of electricity 
payments.  Projects are assumed to have a cost of 
capital between 8% and 12% (based on 
commercialization status).  Solar PV capital costs 
represent actual figures, trough prices are based on 
Nevada’s Solar One, tower prices on Solar Tres, and 
dish and Fresnel prices are estimates from research.
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Solar Incentives
Despite diverse available technologies for solar energy 
production, solar producers – like most energy 
producers – still require various government and utility 
incentives to compete with existing methods of 
electricity production.  The myriad incentives from the 
federal government, states, and utilities reduce the cost 
of solar electricity and, in most locations, these 
incentives favor centralized, commercial-scale solar 
installations.  

Federal Incentives

Like most renewable technologies, solar-generated 
electricity receives generous federal government 
subsidies:22

• An Investment tax credit (ITC) of 30% of the 
project value.  This credit expires at the end of 
2008 and is capped at $2,000 for residential 

systems.23

• Accelerated 5-year depreciation for commercial 
systems.

• The Renewable Energy Production Incentive (2.0 
cents/kWh, but only for non-commercial 

projects).24  With a total budget of about $5 

million a year, this incentive could fully support 
only 142 MW of solar PV capacity.

The value of federal incentives is substantial.  They are 
also skewed toward commercial rather than residential 
development because incentives are offered as tax 
credits and depreciation schedules.   For example, the 
most lucrative solar incentive is the ITC because it’s 
simply 30% off the regular price.  Tax credits are 
typically only valuable to wealthy individuals or 

businesses with existing and ongoing tax liability.  
Unfortunately, most Americans do not have enough tax 
liability to fully use the tax credit and that limits the 
number of people that might consider an onsite solar 
power project.  

Furthermore, a residential system also has a size cap of 
$2,000 under the ITC; no such cap exists for 
commercially-sited projects.  The low ITC cap means 
that residential systems scaled to fully use the credit 
will provide about 1,500 kWh per year, little more than 
20 percent of a typical household’s annual electricity 
use.  In effect, the federal government is saying, “we 
don’t support residential self-sufficiency” when it 
comes to renewable electricity.  

Figure 2 illustrates the disparity between residential 
and commercial systems receiving the ITC.  Looking 
at systems of increasing size, by the time the two 
systems are around 0.8 kW, the residential system has 
hit the ITC cap, whereas the commercial system will 
continue to receive a tax credit worth 30% of the 
installed cost.

Commercial projects also have the advantage of 
utilizing accelerated depreciation, allowing businesses 
to write down the value of the solar project in a short 
timeframe and offset other tax liabilities.  A 
homeowner can’t depreciate a rooftop solar panel.  If a 
small business and a homeowner install a solar PV 
project of the same size – 2 kW, for example – the 
business owner stands to get an additional $2,500 
benefit from accelerated depreciation compared to the 

homeowner.25  Figure 3 compares the total federal 

benefits for a 2 kW solar PV installation, one 
commercial and one residential.
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The incentives for concentrating solar are more 
straightforward, since this technology is currently only 
deployed as a centralized, commercial power plant.  

Table 2 shows the impact of federal incentives on the 
cost of solar power.  It is assumed that commercial-
owned systems are able to use the Investment Tax 
Credit and accelerated depreciation.  The residential 
user (PV only) gets the capped $2,000 ITC and no 
depreciation.  Since the Renewable Energy Production 
Incentive lacks sufficient funding to cover all projects 
and does not cover commercial installations, the table 
assumes no project receives this incentive.  

As the table shows, federal incentives are strongly 
skewed toward lowering the price of business-owned 

power generation.  Commercial solar power prices 
drop by an average of 56% compared to Residential 
PV’s 12%.  Interestingly, the lower operations costs of 
large, commercial solar PV make it the least expensive 
mature solar technology when counting incentives.

There are revealing figures about scale, as well.  When 
a project is owned by a business, small PV projects are 
in the same production cost price range as the 
centralized, large-scale concentrating technologies.  As 
shown in the table, the break-even price of electricity 
from a small PV system receiving the full ITC and 
accelerated depreciation is $0.19 per kWh.  Federal 
incentives are biased against residential projects, where 
the cost of electricity from the small PV is reduced by 
only half as much as for commercial projects.

State Incentives

Some states and utilities provide funding to make up 
some of the gap in federal incentives between 
commercial and residential solar generators.  Typically, 
state and utility programs focus on small-scale 
installations.  States have several tools at their disposal, 
from upfront system cost rebates, to performance based 
tax credits, to sales and property tax exemptions.  
Utilities tend to favor rebates or production incentives.  
Table 3 lists the solar PV incentives provided by states 
and their utilities.26   States are listed if they or their 
utilities offer a rebate or tax credit.  In some states, 
producers may be able to choose between a rebate or 

production incentive, and both are listed.  States with 
only a sales or property tax exemption are not listed.  

Table 4 shows incentives for concentrating solar 
(called solar thermal electric).27  This table is much 
smaller, since many states and utilities do not provide 
incentives for solar concentrators.  Instead of 
“buydown” programs, as are used with solar PV, 
incentives for concentrating solar are “performance 
incentives,” paid per kWh produced.  [Note: Some 
states are changing or are considering changing their 
solar PV buydown programs into performance based 
incentives.]
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Table 2 - Economics of Solar Electric Technologies with Federal Incentives

Decentralized Centralized

Residential 
PV

Small Comm.  
PV

Large Comm.  
PV

Trough Tower Dish Fresnel

Electricity 
Cost ($/kWh)

$0.41 $0.19 $0.14 $0.15 $0.16 $0.16 $0.05

Capital Cost 
($/kW)

$8,000 $8,000 $6,000 $4,150 $18,000 $6,000 $1,820

Operations 
Cost 
(cents/kWh)

0.7 0.7 1.0 5.0 2.7 2.0 0.1

Status 
C=commercial
P=prototype 

C C C C C P P
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State State Rebate
W=watt

Utility Rebate/
Incentive
(per Watt)

State Tax Credit 
P=personal 

C=corporate

Tax exemption

Arizona $2.00-3.00 P=25% | C=10%

California $2.00-2.50/W or
$0.06-0.31/kWh

$2.00-4.00 100% property

Colorado $4.00-5.00

Connecticut $5.00/W $0.03/kWh 100% property,sales

Delaware 50%

Florida $4.00/W $0.05/kWh

Illinois 30% 100% property

Louisiana P/C=50% P=100% property

Maine $7000 (total)

Maryland 20% $0.0085/kWh

Massachusetts $2.00-5.50/W $0.03/kWh P=15% 100% 
property,excise
R=100% sales

Minnesota $2.00/W $2.00 100% property,sales

Montana P=35%,$500
C=35%

100% corporate 
(<1 MW)

100% property

Nebraska P/C=$0.00075/kWh

Nevada $3.00-5.00 100% property

New Jersey $3.80/W or 
$0.20-0.30/kWh

100% sales

New Mexico $0.13/kWh P=30% and
$0.027/kWh

New York $4.00-4.50/W $3.50-4.50 P=25% 100% property
R=100% sales

North Carolina $0.20/kWh P/C=35%

North Dakota P/C=15% 100% property

Ohio $3.50/W

Oklahoma C=~$0.005/kWh

Oregon $1.00-2.25/W +$0.10/kWh 
(>10kW)

P=$3/W
C=50%

100% property

Rhode Island $0.03/kWh P/C=25% 100% property,sales

Tennessee 40% varies

Utah P=25% | C=10%

Vermont $1.75-3.50/W

Washington varies 100% sales

Wisconsin $1.00-2.00/kWh 
(1 year)

varies

Wyoming 50%

Table 3 - Solar PV Incentives by State
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Analysis
State and utility incentives cannot erase the federal bias 
toward commercial systems, despite more attention to 
residential development.  Only Connecticut reduces the 
break-even price of 2 kW residential solar to below 
that of a similar commercial installation.  In some 
states, the incentive structure increases the disparity 
between commercial and residential systems.  

However, state incentives do level the playing field 
between large and small.  In at least 15 states, the price 
per kWh of small-scale commercial PV is less than 
large-scale (25 MW) PV, once state and utility 
incentives are factored in.  This is largely due to 
project size caps on state or utility incentives.  
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State State Incentive
P=personal C=corporate

State Tax Credit 
P=personal C=corporate

Tax exemptions

Arizona P=25% ($1k)
C=10% ($25k)

%increase property
100% sales

California P/C=$0.06-0.31/kWh 100% property

Florida C=$0.01/kWh 100% sales

Iowa P/C=$0.015/kWh 100% property
100% sales

Maryland P/C=$0.0085/kWh

Montana P/C=35% 100% corporate 
(<1 MW)

100% property

Nebraska P/C=$0.00075/kWh

Nevada P/C=$0.01/kWh 50% property

New Mexico P/C=$0.027/kWh
C=6%

100% sales

North Carolina P/C=$0.18/kWh P/C=35%

North Dakota P/C=15% 100% property

Oklahoma C=~$0.005/kWh

Oregon C=50% 100% property

South Carolina P/C=25%

TVA* – TN, MS, KY, AL, 
NC, VA

P=$0.15/kWh
C=$0.20/kWh

Utah P=25%
C=10%

100% sales

Washington P/C=$0.12-0.54/kWh

Table 4 - Solar Thermal Electric Incentives by State

*The Tennessee Valley Authority (TVA) doesn’t provide an incentive, but a premium electricity price.
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There’s no question that state incentives are a 
significant benefit for any solar PV installation.  In 
several states, the cost of power from a residential, 
small-scale solar PV system drops from $0.41 per kWh 
with federal subsidies to less than $0.25  per kWh with 
the additional state incentive.  

With incentives in six states, small-scale commercial 
PV projects can break even with a price of power of 
$0.10 per kWh, comparable to large-scale solar.

Concentrating solar also benefits from state incentives.  
In Nevada, property tax exemptions and other 
incentives shave off 20% of the capital cost over 10 
years.  These benefits are entirely for large-scale 
projects and commercial entities, since concentrating 
solar is currently only built at the megawatt scale.

In the end, state incentives aren’t sufficient to make up 
the difference between residential PV and commercial 
solar, whether PV or concentrating.  However, in 
several cases, state incentives do provide small-scale, 
commercial PV with an edge over large-scale PV, and 
perhaps even concentrating solar.     

We can expect that for both decentralized PV and 
centralized solar thermal electric power, as production 
expands and project sizes grow, unsubsidized costs will 
decline over time.  To some extent, this is reflected in 
recent projects.  Nevada Solar One, the most recently 
completed concentrating solar plant, came in at $4,000 
per kW.  And the proposed Southern California Edison 
250 MW solar PV project promises an installed cost of 
$3,500 per kW.28  This compares to an installed cost of 
$8,000 per kW for typical small-scale solar PV projects 
in California.

Off the Balance Sheet
The impact of government incentives for solar goes far 
beyond the financial balance sheet.  The incentive 
structure skews toward commercially-owned solar, 
limits local ownership and lowers the potential 
economic benefits of solar.  The bias also has 
implications for decentralized power generation, grid 
stability, and firm power production.  

Local Ownership
When individuals or communities can produce their 
own power, it confers a sense of responsibility.  Local 
ownership of solar power offers a number of benefits 
to the individual owner and the community.  

Primarily, the solar panel owner reaps the financial 
benefits of ownership.  They get low-cost power.  
Secondly, being an energy producer also increases the 
owner’s consciousness of their energy use leading 
them to save as much energy as possible.  And getting 
power locally means that the solar project owner will 
be more aware of other opportunities to be self-
sufficient, whether by tapping geothermal or other 
local energy sources.

The community also benefits when power generation is 
locally owned.  People who own their rooftop solar 
panels are more likely to maintain them at peak 
efficiency, because they receive a tangible benefit and 
have ultimate responsibility.  Revenues from the 
project also stay local.  A commercial project is often 
absentee-owned, with the revenues flowing out of the 
local community.  A locally-owned project retains a 
25-200% greater economic impact for the 
community.29  With solar power, that’s in large part 
because local ownership keeps the federal solar 

incentives in the community.  Local ownership means 
paying ourselves to produce power.

The major roadblock to local ownership of solar is the 
high capital cost.  A typical residential installation is 
between 3 and 5 kW, costing $24,000 to $40,000.  
Some businesses have tried to remove the roadblock 
with two non-ownership models.  

In the first model, a solar lease, the panels are leased to 
the customer, who receives the benefits of local power 
generation without the upfront capital costs or 
maintenance requirements.  After a number of years, 
customers may have the opportunity to buy their solar 
panels outright.  Solar City, a residential solar leasing 
organization, typically offers a 15-year lease with an 
option to buy the panels for 10-20% of the original cost 
at the end of the term.

The solar lease is a novel way to confer ownership of 
solar projects that doesn’t require such significant 
upfront costs.  However, the government incentives 
still accrue to the leasing company – not the owner –
and that may dilute community wide economic 
benefits.

The second model is the solar power purchase 
agreement (PPA).  Where the lease model has the 
customer pay for the panels and then get the power for 
free, the solar PPA model has the customer simply pay 
for the electricity that's being generated.  A customer 
signs a 15 to 20-year agreement to buy the solar power 
at a fixed rate (but often with an inflation adjustment).  
In this model, the customer may never own the 
physical PV panels and all government incentives 
accrue to the solar provider.
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These two financing models are becoming popular in 
the largest U.S.  solar market, California.  While only 
3.6% of solar projects under the state’s Solar Initiative 
have third party ownership (indicative of a solar lease 
or PPA model), almost 44% of total installed capacity 
is not owned by the property owner.30

While these financing models do lower the upfront 
costs, they also reduce the lifetime economic benefits 
and sense of responsibility that comes with ownership.

Decentralization, Transmission and 
Grid Stability
The smaller scale of solar PV allows it to be built 
closer to load, reducing transmission distances (e.g.  
line losses) and aids in electric grid stability (e.g.  
serving local loads).  The shortening of transmission 
distances has two distinct advantages.  

The shortening of transmission distances can help save 
power.  Between 5 and 10 percent of power generated 
at the solar panel or concentrating solar station can be 
lost before it reaches the end user.  With a rooftop solar 
panel, however, these transmission losses are avoided.  
However, solar PV generates power in direct current 
(DC) and must be converted to alternating current 
(AC).  Around 5-10 percent of power can be lost in this 
conversion, so transmission savings may be negated.

A greater advantage of decentralized solar is saving the 
cost of constructing such transmission capacity.  The 
experience with wind power provides a stark 
illustration.  One recent study concluded that injecting 
1,400 MW of wind power into the existing 
transmission and distribution system in West Central 
Minnesota would cost $80 million,31 or around 
$38,000 per MW while proposed capacity and 
reliability upgrades to Minnesota’s high power 
transmission lines will cost nearly $1.6 billion, or 
$900,000 per MW.32  Decentralized power saves big on 
transmission.

Solar concentrators could potentially be built in a more 
decentralized fashion.  Smaller CSP plants – five 
megawatts, for example – could adapt to local load and 
grid capacity.  In California, a company called eSolar 
has collected substantial venture capital on a proposal 
to build “modular” 33 MW solar tower plants, small 
enough to avoid licensing by the California Energy 
Commission.33  This shortens development time by 1-2 
years.  Building smaller CSP plants would be a 
significant development in the industry, where most 
proposed facilities are larger than 50 MW.  

Dispersed, distributed power generation can also 
provide additional stability to the electric grid.  By 
decentralizing generation, the risk of power station 
failure is reduced.  Many generators make for a smaller 
chance of large power outages.  

Firm and Baseload Power
Getting greater round-the-clock, firm power production 
may be one rationale of the federal incentives for solar 
concentrators.   All types of solar power can be stored: 
solar PV in batteries and solar concentrators in oil or 
molten salt “thermoses.”  However, unless battery 
costs decline, storage costs for solar thermal are 
currently a tenth that of solar PV.  

With solar concentrators, thermal storage capacity 
allows the power plants to store solar energy for hours 
after the sun has set and to generate power “on 
demand.”  Some of the newer plants have upwards of 
12 hours of storage, which may allow them to be 
considered firm power sources, available to the grid at 
any time of day.  This type of power source is more 
valuable to power companies than “intermittent” power 
sources.

Having solar operate 24 hours a day also means it can 
serve as baseload power and can make a run at 
displacing coal-fired power plants that can run round-
the-clock.  
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Summary
Solar concentrators promise a new level of 
development for clean electric power in the United 
States.  Large size and central development allow them 
to provide hundreds of megawatts in just a few projects 
and substantially increase the penetration of renewable 
power in the U.S.  electrical grid.  Thermal storage 
may make solar power competitive as a firm, baseload 
source of electricity.  These are great developments for 
the progress of renewable energy because it means 
renewables could supplant all kinds of fossil fuel 
electricity generation.

However, public renewable energy policy should not 
play favorites.  Recent data suggests that solar PV and 
solar concentrators are close to price parity.  But 
federal incentives heavily favor large-scale, 
commercial solar plants at the expense of decentralized 
and residential solar.  This economic favoritism costs 
communities many of the off balance sheet benefits of 
decentralized, locally owned projects.  We need the 

benefits of both centralized and decentralized power to 
move the United States toward a clean energy future.

There are simple ways to level the playing field.  If the 
Investment Tax Credit is renewed, it should remove the 
cap on benefits to residential producers.  As states and 
utilities provide rebates or tax incentives, they 
shouldn’t constrain residential development with 
smaller caps.  And most importantly, both state and 
federal governments should pursue production-based 
incentives for solar power, since they align incentives 
and allow those without large tax liability to participate 
in renewable energy production.  

Solar’s ubiquitous presence provides a unique 
opportunity to develop renewable energy that can both 
supplant significant quantities of fossil fuel power and 
allow for significant local ownership.  Reaping these 
benefits means establishing fair policies for 
encouraging solar power development.
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