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AN EXTRAORDINARY OPPORTUNITY
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Without a 

comprehensive plan 

and coordinated effort, 

solar is doomed 

to remain a small, 

niche technology 

financially inaccessible 

to the mainstream 

in California and 

elsewhere
© 2002 Clean Edge, Inc. and Co-op America Foundation. DRAFT — NOT FOR REDISTRIBUTION WITHOUT PERMISSION. 3



���	���������	�
����	���	�����������	�������	�������	�����	����
����	���������	���	���

�������������	 ��	 ��������	 ����������	 ����	 �	 ����������	 ����	 5	 ������	 ���	 �����	 ���


�����	��	�	��������	
����������	�����	��������	��	�������
�����	�������	��	�����
����

���	������������	���	�������	����	���
���	���	���������	�
����	���	����������	��	
�����

�	 �����$
�����	 ����$��
�	 ��������	 ����	 ���	 ���������	 ��	 ����	 ����	 ��	 ����������4�

������	�����	5	���	��	�
����	����	��
�������	��	�����	������	���	������	���	������

��������	��
�	�	������
������	����	����	��������	 ���������	��	 ����	���	����	����$

������	�������������	
����������	��	���	����	���	������	3�	����	����	����	������������

�����	��	������	���������	����	����	��	����	���������	��	���������	����
���	���������
�

������������	 ����	 ����������	 ���	�������	 ���������	5	���	 ����	����	 ����	 ����	 �������

����
�	��	���	�����������	���	�����
	�������

3�	����	����	����	���	�����������	����$��
����������	����$������	�����	���	����	����	���$

����	 
����	 ���	 ��	 ���������	 &����	 ��������	 !����	 �	 �����$�������	 
������������	 ����

���������	���	���
������	�����	��	�����	����������	�����	����	����������	�������$

��
���	���	���������	���������	3�	����	�����	��������	���	���������	��	�����������	���

��	���	����������	�������	��	�
������	���������	����������	���	�����
���	��
�������

��	�����	���	�������	�	����������	�������	
���������	��	�����	��	�����������	

����	����	��	�����	���	��	��	���	�����
��������	3�	��
���	��
�����	����������	���	���	���

�����
���	 ���	������
��	���
��	 ������	�����	 ��
���������	 ��	�����	 ��	����	�����	 ���

�����4�	�
�����	���	��	
�����	���	�������������	���	 ���	
��������	 3�	�����	���	 ��	���

������	 �����	 ������	 ���	 ����������	 ����	 ����	 �����������	 ���	 �
�����
	 ���	 ��
���

�����
���	����	����	���	�������

&����	����������	�������	��
�	������������	3�	��	������	��	��	
����������	����	
�����$

������	������	����
���	���������	�	
�����	������������	���	��������	����
�	��	������	���

����	���	���������	���	����������	������	���	����	��	����	���	����������	��	�����	���

�������

The potential exists for 

California to create a 

world-class, high-tech 

industry with the 

potential to meet many 

of  the state’s energy 

needs — and to export 

that technology to 

other states and around 

the world
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THE PROJECT IN BRIEF
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For a total price tag

to the state of 

$1 billion over the 

life of the  program, 

plus a $1.5 billion loan 

or guarantee fund, 

California can  help gain 

America's leadership 

in one of the global 

economy's hottest  

growth areas
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How California Benefits

Solar Manufacturing 500 MW of annual solar PV manufacturing capacity by the end of 2008, making California a 
world leader in solar production, with roughly a third of total global manufacturing output.

Solar Installation Dramatically scaled-up use of solar PV, with more than 1,400 MW of new installation in 
California by the end of 2008.

Job Creation Up to 15,000 new full-time jobs in solar manufacturing, installation, service, sales, marketing, 
and other high-paying clean-tech sector positions by 2008. New economic opportunities in 
disadvantaged communities.

Solar PV Costs PV costs dropping to 10-12 cents per kWh, making solar PV cost-competitive on the retail 
energy market.

Industry Leadership Establishing California as a center of the global PV marketplace. 

Export Markets Multibillion-dollar export industry for the state, with high potential to sell PV modules both 
domestically and globally.

Economic Security Lower long-term energy costs for California homes, businesses, schools, and government 
facilities. Increased tax base resulting from new industries, businesses, and jobs.

Energy Security Reduced reliance on coal, natural gas, and other price-volatile energy sources. Reduced 
susceptibility to energy shortages, market manipulations, and other disruptions. Reduced 
stress on the existing grid.

Public Health Easing of pollution-related problems, such as those currently causing unprecedented 
increases in asthma in California's children.
6 © 2002 Clean Edge, Inc. and Co-op America Foundation. DRAFT — NOT FOR REDISTRIBUTION WITHOUT PERMISSION.



THE CASE FOR ‘SCALE’
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World Production of PV Systems [in Peak Megawatts]

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Japan 19.9 18.8 16.7 16.5 16.4 21.2 35.0 49.0 80.0 128.6

US 17.1 18.1 22.4 25.6 34.7 38.8 51.0 53.7 60.8 74.9

Europe 13.4 16.4 16.5 21.7 20.1 18.8 30.4 33.5 40.0 60.7

Others 5.0 4.6 4.4 5.6 6.3 9.7 9.4 18.7 20.5 23.4

Total 55.4 57.9 60.1 69.4 77.6 88.6 125.8 154.9 201.3 287.6

Source: Paul Maycock, PV Energy Systems Inc.

In absolute terms, 

solar's numbers are 

frustratingly small — 

and will remain small, 

even at the current 

growth rates

 

Wholesale vs. 
Installed Prices

Solar prices typically are quoted in either 

wholesale prices or installed prices, 

usually in terms of price per watt. 

Wholesale prices refer to the price per 

watt of a PV module purchased from the 

manufacturer.

Installed prices refer to the price of an 

entire solar PV system, once it is 

installed in a business or residence.

Unfortunately, many solar energy 

advocates refer to wholesale and 

installed prices interchangeably, thereby 

confusing analysis.
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Top Global 
PV Producers, 2000

COMPANY COUNTRY MW

Sharp Japan 50.4

Kyocera Japan 42.0

BP Solar UK 41.9

Siemens Solar Germany 28.0

Astropower US 18.0

Sanyo Japan 17.0

Photowatt France 14.0

ASE GmbH Germany 14.0

Mitsubishi Japan 12.0

Total 235.3

Source: Paul Maycock,
PV Energy Systems Inc.

The success of any such 

ramp-up program will 

come from ensuring 

that PV growth is 

sustained and orderly 
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Cumulative Installed PV Power, US [in Megawatts]

1992 1993 1994 1995 1996 1997 1998 1999 2000

Off-Grid 25.5 31.3 37.6 45.1 53.5 62.5 72.2 84.2 98.7

Grid-Connected 6.0 7.0 8.2 9.7 11.0 13.7 15.9 21.1 28.1

Total 31.5 38.3 45.8 66.8 64.5 76.2 88.1 105.3 126.8

Source: International Energy Agency, 2001. Includes only installations greater than 40 watts.

Public Support 
for Renewables

Public sentiment supports the wide-

spread adoption of clean-energy sources.

According to a November 2001 Gallup Poll, 

nine out of ten Americans support invest-

ments in new energy sources such as 

solar, wind, and fuel cells, while more than 

half oppose increasing the use of nuclear 

power or in opening up the Arctic National 

Wildlife Refugee to oil exploration. 

In San Francisco this fall, voters over-

whelmingly approved a landmark $100 

million solar bond initiative, the first of 

its kind in the nation.
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THE NEED FOR A BOLD INITIATIVE
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The various federal and state financial incentives played a critical role in

attracting almost $2 billion in private capital (some of which came from for-

eign investors) to develop wind farms in California in less than five years.

Because of the tax credits, wind turbine technology achieved the maturity in

five years that typically takes 15 to 30 years in secluded government labs.
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Solar’s potential 

is by no means limited 

to the Golden State. 

There are potential 

exports markets today 

for thousands of 

megawatts of 

solar PV panels in 

neighboring states — 

especially Nevada, 

New Mexico, and 

Arizona — as well as 

throughout the US 

and abroad.
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THE SOLAR CATALYST PLAN
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Why This Plan Is Different

Proposals to build or bolster solar photovoltaics technology have existed for years, dating back to the creation of a 

Solar Energy Research Institute by President Carter in 1977. Since then, the US and other countries have promoted 

solar's growth, with limited results. 

Why is this plan different? Here are five key reasons:

Scale It calls for an unprecedented ramp-up of production, building far more photovoltaic modules 
faster than ever before, and is structured to take advantage of dramatically improved econo-
mies of scale to bring down prices. Unlike end-user subsidies that, by themselves, have failed 
to grow the solar industry beyond its current market niche, this more comprehensive plan can 
deliver 1,400 MW of solar to California by 2008.

Sustained orderly growth The plan calls for increasing PV production and purchases in lockstep over the life of the plan, 
giving manufacturers assurance of a market for their product in the mid-term, thereby allow-
ing manufacturers to bring new and larger plants online with relatively low risk. The financial 
heart of the plan, SUN, guarantees purchases by the state for little or no recurring cost to the 
state.

Matching supply 
and demand 

The plan increases supply and demand simultaneously through guaranteed purchase agree-
ments, thereby eliminating the vexing chicken-and-egg problem of having supply without 
demand, or vice versa.

Harnessing 
market forces 

It significantly reduces the role of government subsidies, harnessing private-sector initiative 
and innovation to improve solar PV's economies of scale. Indeed, by the end of the program, 
price reductions in solar panels resulting from the initiative could make further subsidies 
unnecessary.
 

Economic development The plan looks beyond energy needs to incorporate and incentivize economic development, 
workforce training, and job creation.
12 © 2002 Clean Edge, Inc. and Co-op America Foundation. DRAFT — NOT FOR REDISTRIBUTION WITHOUT PERMISSION.
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Project Summary

Here is a summary of the roles of the various players in this project, and the potential financial commitments of each.

ENTITY DESCRIPTION AMOUNT

Loans and Guarantees

Various state agencies Establishment of the Solar Underwriting Network (SUN), 
a fund that would purchase, or guarantee the purchase of, 
approximately 1,400 MW of solar PV modules by 2008 for use by 
public-sector, nonprofit, and private-sector entities.

$1 billion revolving loan 
fund or guarantee fund.

Various state agencies Purchase and install 100 MW of solar PV modules on state 
government facilities over five years.

$500 million, to be 
offset by savings from 
reduced state energy 
expenditures.

Total Loans and Guarantees Repaid through loan payments and state energy savings. $1.5 billion

Expenditures

Federal, State, and 
Local Government

Tax rebates and investment incentives to cover the cost of 
building 500 MW of new PV manufacturing facilities

$250 million

CEC Extension of Buy-Down Program for annual installation of 20 MW 
in 2002 at $4.50/watt and 20 MW in 2003 at $3.50/watt.

$150 million

CEC Buy-Down payments to guarantee $2/watt price for all PV 
module purchases through the SELF/SUN program. 

$150 million

State Treasurer, Workforce 
Investment Bond, others 

Training of installers in disadvantaged and underemployed 
communities.

$150 million

CEC R&D investments in thin-film, roll-to-roll, and other advanced 
solar technologies via CEC's PIER program.

$150 million

CEC and others Public and industry education on solar programs. $150 million

Total Expenditures $1 billion
14 © 2002 Clean Edge, Inc. and Co-op America Foundation. DRAFT — NOT FOR REDISTRIBUTION WITHOUT PERMISSION.
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Total Projected PV Purchases (2002-2008)
by Category and Program [in Megawatts]

2002 2003 2004 2005 2006 2007 2008 TOTAL

SUN Program

Purchased for state facilities 20 20 20 20 20 0 0 100

Purchased for sales to local government facilities 0 0 20 30 40 50 75 215

Purchased for sales to state K-12 schools, colleges, 
universities

0 0 15 25 50 75 145 310

Purchased for sales to US military bases in California 0 0 5 15 25 40 50 135

Purchased for sales to residential retrofits, big-box retail-
ers, new home construction, manufacturing facilities, etc.

0 0 40 80 100 150 230 600

Current Buy-Down Program

Current Buy-Down program enhancement and extension 
during 2002 and 2003 

20 20 0 0 0 0 0 40

Total Installed Megawatts 40 40 100 170 235 315 500 1400
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PV Cost Projections: Running the Numbers

There are many factors that affect the projected costs of solar PV installations, measured on a cents-per-kilowatt-hour 

basis. These include the type of installation (industrial, commercial, or residential), average hours of daily sun exposure, 

the cost of capital, and the payback time. Calculations can vary widely, depending on which of these factors are 

included, and what values are assigned to each. 

The table below takes a middle-of-the-road tack. It assumes 25% “dispatchable” solar (six hours of sun per day in Cali-

fornia), a 20-year system life, and 5% cost of capital. It shows current costs, and those in five years resulting from the 

implementation of this project.

In the conservative scenario above, PV costs - currently ranging from $.23 kWh for grid-connected industrial and large 

commercial systems to $.38 kWh for grid-connected residential systems - would be cut in half. This would make PV 

prices comparable to those most California residential consumers currently pay - $.12 to $.19 per kWh. In the midrange 

calculations, which assume a 25-year system life, the cost of grid-connected industrial systems drops to $.10 per kWh 

and grid-connected residential systems drop to $.15 per kWh.

Industrial and large commercial applications are defined as 100 kW or larger flat-roof mounted systems. These systems 

are most commonly found on “big-box” retail stores, schools, factories, correctional facilities, and other large buildings. 

Small commercial applications typically run about 50 kW in size and are situated on the ground or on sloped roofs. Res-

idential applications are defined as small home systems, usually in the 2 kW range.

CURRENT COSTS (2002) PROJECTED COSTS (2007)

Application Per 
Installed 
Watt

Per kWh Per 
Installed 
Watt

Per kWh 
(Conservative 
Estimate)

Per kWh 
(Midrange 
Estimate)

Grid-Connected Industrial and 
Large Commercial

$6.00 $.23 $3.00 $.12 $.10

Grid-Connected Small Commercial $8.00 $.31 $4.00 $.15 $.12

Grid Connected Residential $10.00 $.38 $4.50 $.17 $.15

Up to 10 jobs are 

created for every 

megawatt of 

solar manufacturing 

capacity, and 

10 to 20 jobs per MW 

are created during the 

process of installation, 

retailing, maintenance, 

and providing other 

local services
16 © 2002 Clean Edge, Inc. and Co-op America Foundation. DRAFT — NOT FOR REDISTRIBUTION WITHOUT PERMISSION.



9 Net Metering. (��	��������	������	�����	�����	��	
����
�	�����	�������	��	���	

���
���
���	�����	���	��	����	1�

���2	������	 ���
���
���	����	��	���	����	��	���	

����	��	��	���������#	��	��	�����������	��
�	����	���	�����	�������	����������	
���$

���	��	
��������4	������	�����	����	������	���	�����	
�������4�	���������	
�����	��	

��
�����	���$����4�	��
�������	��	�������	�����	!"	��������	����������	����	����	

��	����������	���	�
����	���	���$��������	�����	3�	%����	-00+�	8�������	A����	

������	����	���	%?Q+	-F�	���������	���	�����4�	���$��������	���	��	�������	���	


���
���	�����������	���	��������	�����	���	����	�������	����	+0	���������	��	+	

��������	 ���������	��	�����	��������������	��	����	
�����	���	���	����	��������	

��	���	�����	!����
	'������	����������#�	'����	���	����	���������	����	�������	����$

����	���$��������	
�����
��	���	�������	
��������	����	���	���
���
���	
������$

����	�����������	��	�	�������	������	����	���������	��	������	��	�
����	��	���	���	��	

-00-�	(��$��������	����	��	����	���������	��	������	����	�����	���	�����	��
��$

��������	������	����
��	������	�����
����	��	����������	
���������

10 Building Codes. ����������	�����	-/�	���
�	���������	���	������	����
���
�	��	

���	�����������	���	��������������	
������
����	��	�����������	����	���	����	

��������	
�����	���	�����������	!"	����	�����	��������	�������	��	���	
���	
��$

������	���	�����	
����������	���
�	�����	��	����	����
�	��	-00H�	���
�	�����	

������	�����	3�	��	���������	����	���	����������	9�����	����������	��
����	
������	

���	!"	�������������	��	���	
��
�������	��	�	��������4�	������	����
���
�	��	��
��$

������	��������	��	��
��������	�����	!"	����	�����	�����
�	���������

Natural Gas vs. Solar

In the past, California has turned to natural gas peaker plants as one alternative to staving off future energy shortages 

during times of peak-energy use. However, our analysis shows that for many peak-use situations, solar is a preferable option. 

Solar PV provides a hedge against volatile natural gas prices that have fluctuated by as much as 300% over the past 

year. Solar PV, once installed, provides a long-term stable supply of energy. It is at its highest output during times of 

peak-use (hot summer days), is nonpolluting, and distributed (located near the source of use). Natural gas peaker 

plants, on the other hand, are polluting, rely on overtaxed electricity grids, and need extensive approval to receive 

approval in local communities. 

On a pure cost-basis, solar is also competitive, with industrial-grade PV installations costing approximately $.23 per kWh 

today and a projected $.10-.12 per kWh by 2008. According to California Power Authority estimates, natural gas peaker 

plants currently cost between $.10-.35 per kWh, depending on amount of usage. These prices could go much higher if 

natural gas demand once again outstrips supply, as California experienced during its 2000-2001 energy crisis.

Comparing the Costs: 

Natural Gas Peaker Plant *According to California Power Authority data, the cost 

for natural gas is 10 cents at a 10% capacity factor 

and 35 cents at a 2% capacity factor. Most natural 

gas peaker plants would likely run at a 5% capacity 

factor or less—resulting in costs at or significantly 

above current solar PV levels.

 Current Costs* $0.10 - $0.35/kWh

Industrial Solar PV

 Current Costs $0.23/kWh

 Projected Costs (2008) $0.10 - $0.12/kWh

Source: California Energy Commission data for California Power Authority, December, 2001

More than 90% of 

new energy-generating 

capacity in California 

operates on 

natural gas, 

yet the state produces 

less than 20% of its 

natural-gas needs 

in-state.
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We dare not forget that there are no controls on the commodity price of natural

gas and it was three times its current cost just a year ago. Renewables,

once built, provide an inflation-proof hedge against higher prices and dirtier air.
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CPA’s ability to accelerate the use of clean resources to enhance reserves

provides good insurance for the State’s electricity reliability. Moreover, even

if lower loads are the order of the day in the future, the increase in effi-

ciency, load management, and renewables facilitated by the CPA will still

provide the State with significant economic and environmental benefits and

allow the earlier retirement or repowering of older, dirtier fossil-fueled plants.
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The Critical Need for Public Education

To succeed, the Solar Catalyst Plan must be bolstered by an 

aggressive public education initiative focusing on the bene-

fits of solar energy as well as the programs available to help 

residences and businesses buy and install solar PV systems.

To date, California has not succeeded in making its pro-

grams well known. Only 14% of California residents and 9% 

of businesses, for example, were aware of the state's solar 

buy-down program, even after the program had been oper-

ating for two years, according to a study by the Lawrence 

Berkeley National Laboratory.

Experience indicates that success breeds success. According 

to the Lawrence Lab report, 

As California's market for renewable energy

sales has shown, increasing renewable energy

demand by large customers — especially gov-

ernmental customers — can lead to increased

coverage of the market by the press and conse-

quently a higher degree of customer education

and a stronger market for renewable energy

marketing overall.

It's important to note that education alone isn't the solution 

to creating scale and reducing the prices of PV. However, it is 

a key ingredient to bringing solar into the mainstream.
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California's 

commitment to solar 

can engender a variety 

of social benefits in 

addition to the energy, 

economic, and 

environmental benefits
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PROMOTING ECONOMIC OPPORTUNITY
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! The California Technology, Trade and Commerce Agency’s 

Enterprise Zone Program, ���
�	�������	�
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The job-creation and 

economic-development 

benefits of solar are 

rarely included in 

most analyses of the 

cost-competitiveness of 

solar energy, but they 

are a tangible benefit 

that must be included 

in the equation to 

accurately assess the 

benefits to the state of 

aggressively building 

a solar industry
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! The California Technology, Trade and Commerce Agency’s 
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PROJECT BENEFITS
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! Annual total solar installation reaching 500 MW a year ��	-00=	���	
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What's needed now 

is a fast-track project 

that will cut through 

bureaucracies and 

quickly build a 

network of players and 

interests capable of 

moving forward 

aggressively
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THE ROAD FROM HERE
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Clean Edge, based in Oakland, California, is a research and strategic marketing firm focused on clean energy technologies.

Its mission is to help companies, investors, policymakers, and nonprofits understand and profit from emerging clean-energy

markets. Visit www.cleanedge.com for more information, or to sign up for CLEANWATCH, a free twice-monthly newsletter

on clean technology.

Co-op America, based in Washington, D.C., is a national nonprofit organization that brings consumers, investors, industry,

and the public sector together to work cooperatively to solve social and environmental problems. Visit www.coopamerica.org
for more information.


