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Photovoltaics 

in Texas
Part One: 

New Market 
Opportunity

Why isn't Texas -- with its natural solar endowment, 
semi-conductor expertise, energy business talent, 
and scientific leadership -- a national and global 
leader in the solar industry?  This two-part TBR 
article establishes the economic, public policy, 
and technological rationale for supporting the 
photovoltaics (PV) industry across the state.  The first 
article, presented here, examines where Texas ranks 
among other states and countries in the adoption and 
manufacture of  PV modules.  The second article, 
forthcoming in the June issue, will recommend 
actions that the public, private, and academic 
sectors can take to develop Texas' PV industry.  

Why Solar and Why Texas? 

Texas has been a global energy leader for over 
100 years. However, to remain a leader, 

Texas must effectively leverage its experience 
and natural resources to expand its portfolio 

of productive energy assets.  Just as Texas took 
advantage of its hydrocarbon resources in the 
past,  the state needs to harvest its wind, sun, 
biomass, tidal, and geothermal resources to 
maintain its leadership position among the 
energy producers of tomorrow.

Maintaining this leadership position is not 
a given. Around 1900, Michigan managed to 
couple its regional expertise in the buggy and 
carriage industry with the combustion engine to 
become the center of the automotive industry.  
However, Michigan lost its competitive edge 
when companies there failed to respond to 
changing consumer needs for more reliable and 
diverse product offerings as well as the threat 
posed by new market entrants.  Similarly, Texas, 
which has been a global energy leader in oil and 
gas drilling, production, and refining, can use its 

Figure 1
Solar Photovoltaic (PV) Resource Potential across the United States

Source:   National Renewable Energy Laboratory (www.nrel.gov/gis/solar.html)
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Solar energy 
generation during 
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knowledge base to develop the next generation 
of energy production in renewable energy.  
There is no reason that the state’s leadership and 
expertise in energy research, innovation, and 
manufacturing – combined with huge natural 
solar resources – should not translate into a 
leadership position in renewable energy over 
the next thirty years.     

The case for supporting the growth of the PV 
industry in Texas is strong: 

•   Texas' untapped solar resources are among the 
best in the United States (Figure 1, pg. 1);
•  Building on its wind energy experience, 
its high technology infrastructure, and its 
ability to leverage its demand, Texas can 
create a photovoltaic industry from “sand to 
demand;”
•   Photovoltaics could bolster Texas’ weakening 
semiconductor and materials industries;
•    Photovoltaics create high-quality technology 
and manufacturing jobs;
•  Photovoltaics benefit all Texas energy 
consumers—residential, commercial, 
industrial, and agricultural;
•   With solar and other renewables, Texas has a 
chance to become a net exporter of energy and 
energy products rather than a net importer; 
•   Texas has a narrow window of opportunity 
to enter the increasingly competitive solar 
landscape;
•   Photovoltaic electricity provides a cost-
effective alternative to other forms of peak-
energy generation.
We elaborate on each of these important 

arguments and close with a look at the state's 
"innovation pipeline" in PVs.

Benefits for Texas  Energy Consumers and 
Utilities

The historical benefits of photovoltaics to 
consumers was once limited.  The current 
un-rebated U.S. retail price of solar power 
for large systems is $.21 per kilowatt hour,1 
somewhat higher than the Texas residential 
average $.1248 per kilowatt-hour.2  Analysts 
with Photon International predict that the 
fully loaded cost (from materials through 
installation) of photovoltaics will be $0.10 per 
kilowatt-hour by 2010, driven down by new 
technologies, improved economies of scale 
and financing, reduction in installation costs, 
and the development of larger silicon PV and 
feedstock plants.  While the fully loaded cost 
of solar continues to drop, the cost of other 
forms of electricity generation likely will 
continue to rise, which means that the solar 
industry will achieve grid-cost parity within 
a few years.  Price will still be a function of 
supply and demand.  Current pricing is 
largely the result of world-wide demand vastly 
exceeding supply for PV modules. 

In addition, current prices do not reflect the 
substantial economic and system value that 
consumers and utilities can realize in terms 
of avoided generation capacity capital costs, 
avoided fuel costs, the value of avoided CO2 
emissions, the value of  fossil fuel price hedging, 
avoided distribution costs, and the added gross 
regional product, to name only the largest value  
categories.  These values in California were 
estimated to be $.078 to $.224 per kilowatt 
hour in 2005.3  In central Texas, these value 
ranges were quantified from $.10 to $.21 per 
kilowatt hour for system benefits and up to $.41 
per kilowatt hour of benefit for gross regional 
product.4, 5    Texas already has higher than 
average residential, commercial, and industrial 
electricity prices.6  Further research could 
more precisely estimate the range of potential 
savings and value for the citizens of Texas if PV 
generation were widely adopted.    

Photovoltaics provide additional benefit to 
consumers by serving as a hedge against peak 
demand.  The most expensive energy Texans 
use is peak energy, energy that is turned on only 
during the hottest part of the day on the hottest 
days of the year. Solar energy generation during 
the day is very closely correlated to peak demand 
and can cost-effectively offset the need to operate 
or build less efficient power plants.  

The addition of photovoltaics into the 
electricity generation mix would also meet 
Texan customers’ demonstrated preference for 
– and willingness to pay for – clean,  renewable 

What are photovoltaics?  

Electricity can be produced from sunlight 
through the process of Photovoltaics (PV). 
Photovoltaic cells convert sunlight directly 
into electricity. When sunlight strikes PV cells, 
electrons are released and then gathered to 
create an electrical current. A thin silicon 
cell, four inches across, can produce about 
one watt of direct current electrical power 
in full sunlight. Solar electric systems can 
be connected to local utility grids in urban 
areas to reduce costs, and many states 
offer consumers credit for excess power 
produced by the system.

-- State Energy Conservation Office of Texas
www.seco.cpa.state.tx.us/re_pv.htm
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growth in Texas under 
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energy  policy regimes.  
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by 2020...

energy sources with zero emissions.  
Moreover, utilities can build PV plants much 

more quickly than they can build conventional 
fossil fuel or nuclear power plants because PV 
arrays are fairly easy to install and connect. 
Utilities can also build PV power plants where 
they are most needed in the grid, because 
siting PV arrays is usually much easier than 
siting a conventional power plant. And, unlike 
conventional power plants, modular PV plants 
can be expanded incrementally as demand 
increases. Finally, PV power plants consume no 
fuel and produce no air or water pollution while 
they silently generate electricity. This makes 
photovoltaic power an attractive option for 
utilities that want or need to cut fuel costs while 
meeting local environmental regulations.7

PV Job Creation

Research has shown that renewable energy 
generates more jobs in its construction and 
manufacturing sectors, per megawatt of installed 
power capacity, than does fossil fuel generation.8 
Specifically for PV generation, far more jobs are 
produced constructing  PV facilities than are 
produced by the construction and operation 
of coal and natural gas-fired plants.  However, 
unlike fossil fuel operations, PV systems require 
minimal maintenance.  For Texas – with its large 
oil and gas extraction and refining industries – 
it would be easy to conclude that a significant 
increase in the percentage of electricity produced 
by renewable resources would mean the loss of 
jobs in fossil fuel sectors.   However, to date this 
potential job loss has not materialized, largely 
due to the state's high (and increasing) overall 
energy demand.  

Two studies have addressed potential job 
growth in Texas under differing renewable 
energy  policy regimes.  One study estimates that 
Texas, under a scenario of “climate protection 
strategies” of reforms in the transportation, 
electricity generation, and construction sectors, 
would gain 123,000 net jobs by 2020, second 
only to California’s 141,000 net gain in jobs 
in the same time period.9  This projected job 
growth is the result of the state’s size, the amount 
of energy it already consumes, and its rapidly 
growing population.  Another study analyzed 
the state-by-state impacts of achieving the Solar 
Energy Industries Association's (SEIA) 2004 
“PV Roadmap” and its goals for accelerating 
the nation’s installed PV capacity from 340MW 
to 9600MW by 2015.  It estimated that Texas 
will capture more than 13 percent of all new 
jobs created by instituting the aggressive plan, 
and more than 13 percent all new investment, 

with most of this growth coming in Texas-based 
manufacturing.10  Additionally, since high-tech 
manufacturing employment in Texas has yet to 
return to pre-2001 levels, the PV manufacturing 
industry creates an opportunity to generate 
employment for semiconductor and electronic 
component workers statewide.  

Other states, including Colorado, California, 
and Pennsylvania, have moved aggressively to 
capture this job growth potential in renewable 
energy by enacting incentive programs to 
encourage the type of demand-pull economic 
activity that such programs initiate. 

The Texas PV Innovation Pipeline

A 2005 IC2 Institute study of the global 
photovoltaic industry showed that there are 
many competitors, nearly 1,000 globally, that 
are actively attempting to achieve technological 
and market leadership within a relatively small 
number of photovoltaic-related technologies.11  
Not only are the competitors many and the 
technologies few, but the technologies appear 
to flow easily across organizations and across 
borders.  For example, the study observed that 
one photovoltaic industry leader had established 
over fifty relationships with universities, research 

Table 1
Photovoltaic Scorecard
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California 1 1 1 1

Colorado 2 5 2 3

Massachusetts 3 3 5 6

Texas 4 4 9 5

Florida 5 9 8 2

Ohio 6 7 3 11

New York 7 2 4 4

Michigan 8 6 11 8

New Mexico 8 10 6 7

Pennsylvania 8 7 7 9

Virginia 8 11 10 10

* 1993 - 2005        **1991 - 2005

Source:  IC2 Institute and Rand 
RadiUS, USPTO, ISI Web of Knowledge, 
Sourceguides.com
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centers, and small companies in multiple 
countries to gain access to technologies needed 
to bring its business strategy to fruition.  

The implication for Texas is that for the 
state to acquire and maintain a competitive 
advantage, it must create opportunities to align 
research, development, commercialization, and 
alliance-building strategies necessary to gain a 
substantial and sustainable foothold in the global 
marketplace.  The Photovoltaic Scorecard  shown 
in  Table 1 describes the extant resources the state 
has to use as a foundation for future growth and 
how those resources stack up against other states.  

The U.S. is Not Alone: Global Innovation     

What the Scorecard does not reflect is the 
precariousness of U.S. PV leadership overall.  
The photovoltaic innovation landscape is 
shifting.  Today the top ten countries produce 
80 percent of the scientific literature related to 
photovoltaics.  The last three decades can be 
characterized by the decline of U.S. dominance 
in the field, the ascendance of other strong 
players such as Japan and Germany, and the 
emergence of China.  Figure 2 illustrates the 
point by comparing the last two decades in 
terms of leading countries’ share of research 

articles related to photovoltaics.  In both 
decades the United States is the clear scientific 
leader; however, the trend is troubling.  In the 
first decade (1986 to 1995), the United States 
produced 32 percent of scientific literature on 
photovoltaics.  In the second decade, 1996 to 
2005, the U.S. share of scientific publication 
fell to 20 percent.  In the same time period 
Japan and Germany built upon their earlier 
scientific leadership and China went from 
making relatively modest contributions to 
the field to producing nearly 10 percent of 
scientific work in the 1996-2005 timeframe.  
The U.K. and France maintained their relative 
positions.  In the first decade, scientific 
publication was relatively dispersed, and 
researchers in countries outside of the top tier 
produced 28 percent of the research.  By the 
second decade their contribution fell to 19 
percent, indicating that scientific leadership is 
consolidating among the top tier of countries.  
A handful of countries is aggressively pursing 
photovoltaic research agendas, accumulating 
the intellectual capital on which to build new 
products and services.

U.S. Scientific Productivity: Research Awards & 
Scientific Publications     

The leading eleven states reap 62 percent 
of all federally funded research awards related 
to photovoltaics (Table 2, pg. 5). There are 
three clear leaders: California, Colorado, and 
Massachusetts.  California received 15 percent 
of the awards with more than half going to 
business and about one-third to educational 
institutions.  Nearly half of Colorado’s awards 
went to federal facilities, namely the National 
Renewable Energy Laboratory.  About one-third 
went to business and only six awards went to 
educational institutions.  In Massachusetts, 
industry captured approximately two-thirds of 
the research awards and about a quarter went 
to education institutions.  Texas’ awards were 
evenly split between industry and educational 
institutions.

Scientific productivity is even more 
concentrated among these top states in terms 
of publishing the results of scientific research.  
These states publish 87 percent of the U.S. 
scientific literature on photovoltaics.  Texas 
is not strong among the leaders, producing 
only 3 percent of the published articles.  This 
finding indicates that Texas is not particularly 
competitive in introducing new ideas that 
may later evolve into products or may attract 
existing photovoltaic businesses looking for 
research collaborations.  

The last three decades 
can be characterized 

by the decline of U.S. 
dominance in the 

field, the ascendance 
of other strong players 

such as Japan and 
Germany, and the 

emergence of China. 
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Turning Science into Products: U.S. Patents     
In terms of converting research into 

exploitable ideas, the top states have an uneven 
record.  Again, California is the clear leader in 
terms of holding, by far, the greatest number 
of photovoltaic-related patents.  To be sure, 
patents are a crude measure of innovative 
capacity; however, there is a long-recognized 
link between patent activity, innovation 
capacity, and economic growth.12, 13 

Business Establishments     
There are few comprehensive resources 

for identifying photovoltaic firms by region. 
However, one directory, sourceguides.com, which 
focuses primarily on installers, integrators, and 
system design firms, and less on manufacturers, 
provides some perspective on the relative size of 
the solar industry in each state.  The number 
of firms is a poor measure of competitiveness, 
but it is an indicator of the type of foundation 
on which the Texas photovoltaic industry can 
be built in terms of particular strengths within 

the photovoltaic value chain.
While Texas does have some significant 

photovoltaic technologies and intellectual capital, 
timely  investment is needed to shape the current 
university, research organization, business, and 
state resources into a comprehensive, cohesive, 
and synergistic strategy in order to achieve 
sustained success in the global marketplace.  

"Photovoltaics in Texas" will be continued in the 
next issue of  Texas Business Review.  That article 
will examine how other regions are building their 
PV industries and the strategic steps that Texas can 
take to address this global competition.
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California 62 15% 261 20% 289 310

Colorado 44 11% 255 19% 63 85

Massachusetts 35 8% 101 8% 73 34

Texas 18 4% 44 3% 68 65

Florida 17 4% 52 4% 30 94

Ohio 15 4% 125 10% 55 14

New York 14 3% 113 9% 83 76

Michigan 13 3% 40 3% 59 29

New Mexico 13 3% 53 4% 27 31

Pennsylvania 13 3% 53 4% 55 22

Virginia 13 3% 41 3% 13 19

% of U.S. 
Total 62% 87%
* 1993 - 2005        **1991 - 2005   
Source:  IC2 Institute and Rand RadiUS, ISI Web of 
Knowledge, USPTO, Sourceguides.com
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A PV INDUSTRY CASE STUDY
SunPower Corporation:  One that Got Away

SunPower, a majority owned subsidiary of Cypress Semiconductor, 
was formerly a Texas company.  A prime example of the synergies 
between semiconductor manufacturing and the photovoltaic 
industries, Cypress bought SunPower in 2002 and moved SunPower's 
solar cell manfacturing operations to its plant in Round Rock, 
Texas.  Without much state support for the industry, Cypress moved 
SunPower's manufacturing operation to the Phillipines and its R&D 
back to corporate headquarters in California.  Today SunPower and 
its own subsidiary, PowerLight, designs, develops, manufactures, 
markets, and sells solar electric power products, systems, and 
services primarily in the United States, Germany, and Asia to system 
integrators and original equipment manufacturers.  

Revenues 2004:  $10.6 million
                     2005:  $78.6 million
                     2006:  $236.5 million
Market Cap:  $4.3 billion
Megawatt Capacity:  108 MW in 2006
                                            207 MW planned for 2007


