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Executive summary  
 

 

 
 As we enter the second decade of the 21st century, Texas has an opportunity to lead the 

nation in shaping the new energy economy.  Drawing on our history as the global leader in the 

energy industry, Texas has enormous technical, financial and educational expertise in energy 

Ìß×ÓÖÙÈÛÐÖÕɯÈÕËɯ×ÙÖËÜÊÛÐÖÕȭɯɯ6ÌɯÏÈÝÌɯÈÕɯÖ××ÖÙÛÜÕÐÛàɯÛÖɯÏÈÙÕÌÚÚɯÖÜÙɯÚÛÈÛÌɀÚɯÌß×ÌÙÛÐÚÌɯÈÕËɯÖÜÙɯ

can-do attitude to ensure that we emerge as the leading clean energy economy in the United 

States and the world. 

 
Texas, with her windswept 

prairies, breezy coast, tall pines and 

sunny skies, is blessed with an ideal 

climate and terrain for generating 

electricity from the wind, sun and 

plants.  Thanks to forward -looking 

policies enacted over the last ten 

years, Texas already leads the nation 

in wind generation, producing 2.6 

million Megawatt  hours (MW h) in 

April 2010 alone, enough to power 

2.3 million homes for a month.  In 

2009, nearly a third of all wind 

power in the U.S. came from Texas.   

 

Just as Texas has continued 

to lead the traditional energy industry by constantly innovating and adapting to changing 

demands, our state now has the opportunity to increase our economic gains by supporting an 

expanded, diversified clean energy sector.  In the coming years, Texas will compete head-to-head 

with other states and countries to manufacture, install and maintain more wind power and other 

large-scale sources of clean energy such as solar and biomass. The good news, as demonstrated 

by the findings in this report, is that with mi nimal investment clean energy can become an even 

greater economic engine for Texas, creating jobs and prosperity for our state.   

 

The Pew Charitable Trust has found that clean energy investment worldwide will top 

$200 billion this year, and it seems clear that this is a growing industry that carries with it not 

only the promise of new sources of energy, but also of jobs and investment.   However, to 

maximize the economic benefits that the clean energy economy can bring to Texas, we will need 

 

Texas Wind Potential

FIGURE 7: TEXAS WIND POTENTIAL

Source: Wind Coalition.

Source: United States Department of Energy and 3TIER, Inc.
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to institute coherent long-term state policies that support and encourage this sector of our energy 

economy.  

 

This report examines 

the factors that affect our 

ÚÛÈÛÌɀÚɯ ÌÕÌÙÎàɯ ÌÊÖÕÖÔàɯɬ 

rising demand fo r electricity, 

continued volatility in global 

energy markets, declining 

costs for clean energy sources 

such as wind, solar and 

biomass, the possibility of a 

regulatory price on carbon  

emissions, competition with 

other states and the concerns 

of average Texans over their 

electric bills -- and presents 

three possible scenarios for 

ÖÜÙɯ ÚÛÈÛÌɀÚɯ ÊÓÌÈÕɯ ÌÕÌÙÎàɯ

economy over the next decade.  With state policies that incentivize the  development of a 

diversified clean energy economy, as Texas has done in the past to promote high technology, bio -

medical research and other cutting edge industries, we can build a strong clean energy sector and 

maintain our leadership in the race for a new energy economy. 

 

Texas, along with numerous other states and countries, stands at a critical juncture.  

Texas used state policy to jumpstart our wind industry, and over the last decade our state went 

from having virtually no clean energy to being the national leader in that sector.  Continued 

innovation is the key to maintaining our lea dership.  Over the next few years, some states and 

countries will institute policies that offer the right business climate, tax structure, workforce, and 

quality of life to develop a clean energy industry.  Clean energy jobs, including manufacturing, 

will flow to the largest markets that present the best business environment for success, and 

significant research and workforce training dollars traditionally follow.  This report is designed 

to help Texans decide how to compete and win in the race for those benefits.  

 

Benefits of a Clean Energy Economy  
 

The Texas Clean Energy Economy:  Where we are.  6ÏÌÙÌɯÞÌɀÙÌɯÎÖÐÕÎȭɯɯ6ÏÈÛɯÞÌɯÕÌÌËɯÛÖɯÚÜÊÊÌÌËȭ 

is sponsored by The Cynthia and George Mitchell Foundation as part of their ongoing effort to 

spur the development of clean energy markets in Texas and meet the state's energy needs while 

reducing pollution and growing the economy.   

 

The study explains how state policies that support growing the clean energy sector of our 

ÚÛÈÛÌɀÚɯÌÊÖÕÖÔàɯÊÈÕɯ×ÙÖÝÐËÌɯÖÜÙɯÊÐÛÐáÌÕÚɯÞÐÛÏɯÌÊÖÕÖÔÐÊɯÖ××ÖÙÛÜÕÐÛÐÌÚɯÛÏÈÛɯÊÙÌÈÛÌɯÑÖÉÚȮɯÐÕÊÙÌÈÚÌɯ

Texas Solar Potential

Source: Texas State Energy Conservation Office
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our gross state product (GSP) and increase local and state tax revenue.  The study analyzes three 

scenarios ɬ a Low Range estimate, a Baseline and a High Range.   

 

The Low Range scenario is ÉÈÚÌËɯÖÕɯ3ÌßÈÚɀɯÚÏÈÙÌɯÖÍɯ4ȭ2ȭɯÙÌÕÌÞÈÉÓÌɯÌÓÌÊÛÙÐÊɯÎÌÕÌÙÈÛÐÕÎɯ

capacity at its low point of 2.2 percent in 2004.  This scenario would apply  if Texas chooses not to 

innovate and clean energy development in Texas lags compared to more sustained policy 

commitments by other states and countries.  While the clean energy sector would continue to be a 

steady source of job creation and economic growth, it would not thrive as in the other scenarios.  

 

The Baseline scenario is based on 3ÌßÈÚɀɯƜȭƚɯ×ÌÙÊÌÕÛ share of U.S. renewable electric 

generating capacity in 2009.  Assuming that Texas would invest enough to maintain its share of 

U.S. clean energy capacity through 2020, Texas employment in the clean energy sector would 

increase by 6,000 jobs per year from 2010 to 2020, for a total of more than 51,000 construction jobs 

and nearly 15,000 operations jobs for the decade. Texas gross state product (GSP) would increase 

by $802 million annually , while state and local governments would  gain an additional $177 

million per year in new tax revenues, or more than $350 million per biennium.  These are strong 

economic benefits for Texans, but we can do more with coherent state clean energy policies. 

 

The High Range scenario is ÉÈÚÌËɯÖÕɯ3ÌßÈÚɀÚɯƖƝȭƛɯ×ÌÙÊÌÕÛɯÚÏÈÙÌɯÖÍɯÛÏÌɯÐÕÊÙÌÈÚÌɯÐÕɯ4.S. 

renewable electric generation capacity during the stateɀÚɯÞÐÕËɯ×ÖÞÌÙɯÌß×ÈÕÚÐÖÕɯÍÙÖÔɯƖƔƔƘɯÛÖɯ

2009, plus an expanded Renewable Portfolio Standard (RPS) of 13,000 MW of renewable-based 

power and a set-aside for 3,500 MW  of solar photovoltaic (PV) energy.  If the state chooses to 

support the clean energy sector at this level, the economic benefits would be spectacular.  If t he 

2011 Texas LÌÎÐÚÓÈÛÜÙÌɯËÌÊÐËÌÚɯÛÖɯÙÈÐÚÌɯÛÏÌɯÚÛÈÛÌɀÚɯRPS to 13,000 MW of clean power and sets 

aside 3,500 MW  for solar photovoltaic energy, as the High Range scenario assumes, ÛÏÌɯÚÛÈÛÌɀÚɯ

economic gains would  be exponentially greater than the Baseline scenario.  Job gains would jump 

to 22,900 per year; Texas GSP would increase by $2.7 billion per  year. State and local tax revenues 

would  increase by $279 million per year, or more than half a billion dollars per biennium.  
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Economic Benefits of Expanded Clean Energy Development ïJob Creation 
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Economic Benefits of Expanded Clean Energy Development ïGSP Increase
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Economic Benefits of Expanded Clean Energy Development ïTax Revenue 
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These job creation numbers, if achieved, would contribute up to 25 percent of all new 

jobs in Texas over the next decade.  The High Range scenario (achievable with an RPS of 13,000 

MW and a 3,500 MW set-aside for solar) would create an average of 22,900 jobs per year for the 

next decade.  Based on Texas Workforce Commission data on new job creation in Texas over the 

past decade, the High Range would contribute 18% of all new jobs created in Texas.  When 

compared to other estimates of job growth in Texas such as the U.S. Bureau of Labor Statistics, 

the High Range scenario would contribute between 15 and 25 percent of the average annual 

number of new jobs in Texas. 

 

Another benefit of the clean energy economy is that rural Texas would see important 

gains in jobs, prosperity and tax revenue.  Indeed, the job gains resulting from this sort of 

investment make it  an ideÈÓɯÌÊÖÕÖÔÐÊɯËÌÝÌÓÖ×ÔÌÕÛɯ×ÖÓÐÊàɯÍÖÙɯ3ÌßÈÚɀɯÚÔÈÓÓɯÛÖÞÕÚɯÈÕËɯÙÜÙÈÓɯ

counties. 

  

The economic development findings of this report, significant as they are, understate the 

promise that an expanded, diversified clean energy economy holds for Texas.  For example, the 

ÙÌ×ÖÙÛɀÚɯÛÏÙÌÌɯÚÊÌÕÈÙÐÖÚɯËÖɯÕÖÛɯÐÕÊÓÜËÌɯÛÏÌɯÝÌÙàɯÙÌÈÓɯ×ÖÚÚÐÉÐÓÐÛàɯÖÍɯÈɯÙÌÎÜÓÈÛÖÙàɯ×ÙÐÊÌɯÖÕɯÊÈÙÉÖÕɯ

emissions.  Likewise, the report does not attempt to quantify the likely significant increase in 

manufacturing jobs in Texas related to expanded investment in clean energy.   

 

With its 10 million households, i f the state of Texas were to adopt innovative state energy 

policies in addition to the existing human and natural capital of Texas, our state would be the 
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logical destination for new clean energy manufacturing facilities.  As in other industries, clean 

energy manufactur ers will likely gravitate to the largest markets where state policies encourage 

the growth and success of the industry .  Investments in research and workforce development 

traditionally se ek out the same markets.  For all these reasons, the economic contributions of the 

clean energy sector to the Texas economy would likely significantly exceed the High Range 

scenario projections. 

 

Small Investment, Big Rewards   
 

A central finding of the report is that a minimal investment in clean energy development 

ɬ about the price of a single postage stamp per day for the average family ɬ will allow Texans to 

claim the benefits forecast in the High Range scenario described above.  

 

Under the High -1ÈÕÎÌɯÚÊÌÕÈÙÐÖȮɯÛÏÌɯÚÛÈÛÌɀÚɯÊÓÌÈÕɯÌÕÌÙÎàɯÎÌÕÌÙÈÛÐÕÎɯÊÈ×ÈÊÐÛàɯÞÖÜÓËɯ

increase nearly 20 percent, in addition to the tremendous job gains, growth in state productivity 

and increased tax revenues discussed above.  The cost to average Texans under the High -Range 

scenario would  be an increase in their electric bill s of about one cent per kilowatt hour ɬ just over 

$13 a month, almost exactly equal to the cost of one postage stamp a day.  

 

For an even smaller investment, the Baseline scenario ɬ which would cost the average 

residential consumer less than four-tenths of a cent per kilowatt hour, or about $ 4 a month by 

2020 ɬ would ÐÕÊÙÌÈÚÌɯÛÏÌɯÚÛÈÛÌɀÚɯÊÓÌÈÕɯÌÕÌÙÎàɯÎÌÕÌÙÈÛÐÕÎɯÊÈ×ÈÊÐÛàɯÛÖɯ15 percent.  As discussed 

above and in the report, this moderate scenario would create 6,000 new jobs per year and 

generate gains in state productivity as well as increased state and local tax revenues.   
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Minimal Impact of Increased Clean Energy on Texansô Monthly Electric Bill
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For most Texans, these incremental changes of a few cents per day would be an attractive 

investment to reap the job creation and other returns  that the clean energy economy can create 

over the next decade and beyond.  However, the report acknowledges that these investments, 

while small, could impose a financial burden on low -income Texans, the elderly and the disabled.  

The report notes that numerous public polic ies, such as the System Benefit Fund administered by 

the Public Utility Commission, provide assi stance for these Texans.  Currently the System Benefit 

Fund has a balance of $610 million, which is more than adequate to provide appropriate support 

for low -income, elderly and disabled Texans so that they will not be adversely impacted.  Texas 

lawmakers may also choose to consider additional safeguards so that vulnerable Texans are held 

harmless.  

 

As would be expected from a relatively new sector of the energy industry, r enewable 

energy costs have historically been higher  than traditional fuels .  To help improve the 

understanding of these cost factors and how they may affect the development of the clean energy 

economy in Texas, this report examines national data on the cost of various sources of clean 

energy to provide a more thorough cost comparison with  traditional fuels.   

 

Costs for clean energy have declined steadily over the last 30 years as clean energy 

technology improved, and the trend is expected to intensify.  For example, the cost of wind 
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energy declined from about 30-45 cents per kWh in 1980 to as low as 5 cents per kWh today.  

Wind, solar PV and biomass all have experienced significant drops in cost as their technology 

continues to advance. 

 

The data show that wind and biomass are the least costly clean energy sources, and are 

quickly becoming  competitive with natural gas and coal, the two primary fuels for electricity 

generation in Texas.  Solar power has historically been more expensive, but its  costs are coming 

down as well.  Overall , the cost differences between clean and traditional energy are less extreme 

than critics often imply and the differential continues to decline steadily.   

 

Total Energy Consumption and Electricity Capacity by Fuel Source

Texas Electric Capacity by Fuel Source in 2008
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(ÕɯÒÌÌ×ÐÕÎɯÞÐÛÏɯÛÏÌɯÙÌ×ÖÙÛɀÚɯÊÖÕÚÌÙÝÈÛÐÝÌɯÈ××ÙÖÈÊÏȮɯÛÏÌɯÊÖÚÛɯÌÚÛÐÔÈÛÌÚɯËÌÚÊÙÐÉÌËɯÈÉÖÝÌɯ

do not factor in a number of variables that will likely accelerate the downward trend in costs of 

clean energy relative to traditional energy.   Although federal climate change legislation is not 

likely soon, EPA or other regulators could take action in the near-to-medium term that  would put  

a price on carbon emissions and cause a spike in the cost of traditional fuels.  In addition, as clean 

energy technologies continue to mature and clean energy markets expand, economies of scale in 

the sector will accelerate the decline in prices for clean energy. 
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Challenges Facing the Clean Energy Sector  
 

 The report also examines a number of challenges related to the development of clean 

energy sources, including the intermittency of supply ɭi.e., the sun shines in the day and the 

wind tends to blow hard est best at nightɭas well as the need to develop a transmission 

infrastructure that can move power from remote areas of the state to high-demand urban areas.  

 

The report notes that while these and other hurdles will require a concerted effort to 

overcome, none are insurmountable .  Indeed, energy supply experts are already developing 

solutions to some problems ɬ longer-lasting energy storage units, for example.  Texas has already 

begun to make investments to overcome transmission problems for clean energy by tying the 

developing wind farms of West Texas into the state electrical grid using the CREZ system.  The 

development of a new generation of plug -in hybrid and all -electric vehicles may also help 

balance electric demand.  Because many motorists likely will re-charge their vehicle batteries at 

night, electric vehicles will likely create new demand for what has been under -utilized nighttime 

generating capacity. 

 

Where We Stand Now  
 

Americans have been aware of the need to find alternative sources of energy since the 

OPEC oil embargo in 1973. Some progress has been made at both the state and national levels, 

such as the successful RPS policies that have supported the growth of the wind industry in Texas, 

but greater benefits from clean energy will require a more sustained and coherent approach to 

energy policy.   

  

Due to our  ÚÛÈÛÌɀÚɯlarge population and energy -intensive industries, Texas leads the 

nation in total energy consumption, accounting for more than 10 percent of total U.S. energy use.  

In 2007, Texas consumed 11,834.5 trillion Btus of energy from all sources, with nearly half of this 

total coming from oil , 30.8 percent comes from natural gas and 13.6 percent from coal. 

 

Much  of the fossil fuel consumption in Texas is related to industrial uses and electric 

power generation.  In total , fossil fuels represent more than 94 percent of the energy consumed in 

the state.  Nuclear power accounts for about 4 percent of total consumption, and renewable 

sourcesɭprimarily biomass, wind and hydroelectric ɭmake up about 2 percent of total energy 

consumption in Texas.   

 

When we isolate the fuels that generate electricity in Texas, clean energy already plays a 

significant role.   From being virtually non -existent in Texas just 10 years ago, clean energy ɬ 

primarily wind -- has expanded so rapidly that it now provides eight percent of the electricity 

capacity in Texas.  Natural gas provides about two-ÛÏÐÙËÚɯÖÍɯÛÏÌɯÚÛÈÛÌɀÚɯÌÓÌÊÛÙÐÊ power, coal about 

20 percent and nuclear about 5 percent.   
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(ÕɯÈËËÐÛÐÖÕȮɯÖÜÙɯÚÛÈÛÌɀÚɯËÌÔÈÕËɯÍÖÙɯÌÕÌÙÎàɯÐÚɯÌß×ÌÊÛÌËɯÛÖɯÙÐÚÌȮɯÈÕËɯÙÐÚÌɯÍÈÚÛÌÙɯÛÏÈÕɯÛÏÌɯ

ÕÈÛÐÖÕɯÈÚɯÈɯÞÏÖÓÌȮɯÖÝÌÙɯÛÏÌɯÊÖÔÐÕÎɯàÌÈÙÚȭɯɯ&ÐÝÌÕɯÖÜÙɯÚÛÈÛÌɀÚɯÖÕÎÖÐÕÎɯÕÌÌËɯÍÖÙɯÎÙÌÈÛÌÙɯÈÕËɯÎÙÌÈÛÌÙɯ

energy resources, clean energy sources such as wind, solar and biomass can help us meet our 

future energy needs. By definition, t hese sources do not have large, ongoing fuel costs, since they 

produce energy from readily available sources ɬ namely wind and sunlig ht ɬ which Texas has in 

abundance.  These sources also offer the advantage of producing lower carbon emissions and 

other pollutants, which helps control air quality costs in our urban areas.  

 

The development of clean energy is going to be a force in creating jobs and investment in 

the years ahead.   Clean energy can play a crucial role in helping Texas meet its large and 

constantly growing power needs.  Given the commitment to clean energy in other countries ɭand 

indeed in many other statesɭthe clean energy ÚÌÊÛÖÙɯÐÚɯÎÖÐÕÎɯÛÖɯËÌÝÌÓÖ×ɯÞÐÛÏɯÖÙɯÞÐÛÏÖÜÛɯ3ÌßÈÚɀɯ

participation.  However, the economic potential of the clean energy sector presents an 

opportunity for Texas to exploit the full potential of the clean energy economy and continue to 

lead the nation in energy.  As a state, the time is ripe to invest in  policies that will spur greater 

development of Texas-based clean energy, meet our power needs and employ Texans in this fast-

growing sector of our energy industry.  

 

The Role of State Policy in Developing Clea n Energy 
 

The 2011 Texas Legislature will have a range of policy tools at its disposal to support and 

encourage an expanded, diversified clean energy sector.  The chapter of the report entitled 

Ɂ"ÓÌÈÕɯ$ÕÌÙÎàɯ/ÖÓÐÊÐÌÚɂɯËÐÚÊÜÚÚÌÚɯÛÏÌɯÝÈÙÐÖÜÚɯ×ÖÓÐÊÐÌÚɯÛÏÈÛɯÚÛates around the country are using 

and provides information for Texans to make wise choices about their policy options.   

 

Over the past decade, the primary mechanism for incentivizing our  ÚÛÈÛÌɀÚɯclean energy 

capacity has been the Renewable Portfolio Standard (RPS), a policy that requires electric utilities 

to produce a specified amount of electricity  ɬ either measured in megawatts or as a percentage of 

their total generating capacity -- from renewable sources.  Texas was a national leader in enacting 

its first RPS in 2000, and the Texas clean energy sector responded quickly.  The RPS policy 

enacted in 2000 required that Texas utilities, based on their market share, have 2,000 MW of new 

renewable energy capacity installed by 2009.   

 

In 2005, encouraged by a strong positive response to the 2000 RPS, Texas lawmakers 

ÐÕÊÙÌÈÚÌËɯÛÏÌɯÚÛÈÛÌɀÚɯ1/2ɯÙÌØÜÐÙÌÔÌÕt to 5,880 MW by 2015, with a 500 MW target for  non-wind 

resources.  Five years ahead of the deadline, Texas wind power along has already surpassed that 

goal.  The success of the RPS approach creates an opportunity for Texas to continue using this 

proven method to incentivize further expansion and diversification of the clean energy sector.  

 

The report makes a series of recoÔÔÌÕËÈÛÐÖÕÚɯÍÖÙɯ3ÌßÈÚɀɯ1/2ȮɯÐÕÊÓÜËÐÕÎȯ 

 

¶ Change the RPS measurement from megawatts of installed capacity to a percentage 

of overall generation within a target year, so that the RPS can keep pace with 

increasing electric demand in Texas; 
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¶ Set RPS targets in 5-year increments to 2035, with a benchmark of at least 25 percent 

clean energy by 2025; and 

¶ Make RPS targets mandatory. 

 

The report also considers additional policy options, such as: 

 

¶ Expanding financial incentives for clean energy, such as rebates, bond programs, or 

exemptions for clean energy devices and installation costs from state and local sales 

taxes; and 

¶ Enacting a statewide net metering program.   

 

The report also explores an array of obstacles posed by different levels of government 

regulation , as well as the effect of lapses in federal and state policies that were originally intended 

to promote the clean energy economy.  This pointɭthe periodic lapses in federal and state 

policyɭcan be especially problematic for the successful development of clean energy in the years 

ahead.  For example, wind energy has grown at a rapid pace nationally in the last decade except 

during periods following a lapse in the federal Production Tax Credit.  When Congress renews 

the tax credit, wind energy develops again.   Similarly, Texas could face attrition of our leading 

role in the clean energy economy if we choose not to update the RPS standard, which has 

successfully incentivized wind development in the last decade, and we do not institute other 

policies such as net metering and tax policies that support the expansion and diversification of 

the clean energy sector. 
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In this context, the report reviews various federal and state policies to expand and 

diversify the clean energy industry.  The report catalogs the array of policies that states have 

undertaken to promote a clean energy economy.  The report describes policies which have been 

successful and which policies Texas doesɭand does notɭcurrently have.  The report includes a 

detailed discussion of the leading options including tax incentives and net metering, which 

would encourage the installation of solar and wind e nergy devices on individual homes and 

businesses by allowing property owners to sell their excess generating capacity back into the 

power grid.  

 

 

Clear-Cut Choices 
 

Oil and natural gas have been centerpieces of the Texas economy for over a century.  

Although the energy industry is changing to incorporate clean energy like wind, solar and 

ÉÐÖÔÈÚÚȮɯÛÏÌɯÌÕÌÙÎàɯÐÕËÜÚÛÙàɯÞÐÓÓɯÊÖÕÛÐÕÜÌɯÛÖɯÉÌɯÈɯÓÐÕÊÏ×ÐÕɯÖÍɯÖÜÙɯÚÛÈÛÌɀÚɯÌÊÖÕÖÔÐÊɯ×ÙÖÚ×ÌÙÐÛàȭɯɯ

Thus, the question for Texas policymakers becomes how best to develop the emerging clean 

energy sector of our energy economy, so that Texas remains a leader in the new energy economy, 

as we have always been a leader in the traditional one. 
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Over the past decade, with the initial RPS policy in p lace, Texas has begun the task of 

extending its historic leadership of the energy industry into the clean energy sector, becoming the 

largest single producer of wind energy in the country.  But the development of clean energy in 

Texas is still in its early stages, and small, strategic investments now can dramatically impact the 

growth of the industry in the next decade and beyond.  The data and analysis compiled in this 

report demonstrate that small, incremental investments in the clean energy sector of the Texas 

economy would pay dividends in the form of new jobs, increased economic prosperity and a 

surge in state and local tax revenues.  In addition, a number of factors such as the potential to 

attract clean energy manufacturing and the attendant investmen ts in research and workforce 

training will likely make the economic benefits significantly greater than this report estimates.  

 

However, just as in the traditional energy industry, Texas must continue to innovate in 

order to maintain its leadership in the clean energy sector.  Other states, without a prominent 

traditional energy sector and perhaps more willing to explore new energy sources, are 

positioning themselves to move ahead, especially where Texas is vulnerable.  We have developed 

wind resources and some biomass, but we have accomplished little in promoting solar energy, 

either for large-scale generation or for distributed use by homes or businesses.  Competition 

against surrounding states and even foreign countries for new jobs and investment is noth ing 

new.  Whether Texas participates or not, the race is on to attract investment and economic 

benefits in the clean energy economy.  It makes no sense for our state, the traditional leader in the 

energy industry, to choose to be left out of the economic promise of the clean energy economy. 

 

Texas has made investments that have successfully incentivize d the growth of our high 

tech, bio-tech and other cutting-edge industries. The state has undertaken policies to stimulate its 

natural gas sector and other important state industries, and we have used the RPS policy to turn 

Texas into a national leader in the wind industry in just 10 years.  Now, Texas has the 

opportunity to make the same type of investment to develop a diversified clean energy economy 

and extend our historic leadership in the global energy economy into this new sector of the 

industry.  This report provides data, analysis and recommendations to enable lawmakers, 

regulators and average Texans to make informed decisions about how to develop the clean 

energy economy in Texas. 
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1. The case for clean energy 
 

 

 

 

Key points:  

 

1. In addition to satisfying environmental concerns about carbon emissions, clean energy 

also enhances energy security.  

 

2. The U.S. does have abundant supplies of coal, but coal -fired power plants emit 

pollution.  

 

3. Nuclear power has potential as a relatively inexhaustible energy source, but the 

development of nuclear power to date has proved more difficult and expensive than 

projections initially suggested.  

 

4. In addition to the environmental and energy security benefits, greater development of 

renewable energy ɬ especially for electricity generation ɬ ÐÚɯÊÓÌÈÙÓàɯÐÕɯÖÜÙɯÕÈÛÐÖÕɀÚɯ

economic interests.  

 

5. Texas, in particular, is uniq uely blessed with an abundance of wind, sunshine and 

open land , attributes ideally suited for the generation of electricity from renewable 

sources of energy. 

 

Renewable energy is derived from resources that are not depleted by human use, such as 

the sun, wind and flowing water . These resources can be converted into electricity  through 

various technologies. Some of these technologies are mature, such as hydropower and biomass.  

Others, such as wind turbines and solar photovoltaics, are developing but have no t yet achieved 

the efficiency and market penetration  of a mature technology.  Although geothermal energy is 

produced from geological sources, it  too is often included as a renewable energy resource. The 

key renewable resources as they are used in this report are shown in Table 1. 
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TABLE 1: AN OVERVIEW OF CLEAN ENERGY SOURCES

Wind Photovoltaic Geothermal Thermal Solar

Principle Two of three propeller- A semiconductor cell The natural heat of the A surface absorbs and

like blades, mounted on (usually silicon) converts earth warms up an under- transfers heat radiated 

a rotor, run wind turbines. sunlight to electricity. ground circulation system. from the sun to a fluid.

Advantages High investment rate. High investment rate. Energy bill reduction. Energy bill reduction.

No CO2 emissions. No CO2 emissions. No CO2 emissions. No CO2 emissions.

Disadvantages Landscape (large areas); Needs large panel surface. Needs outside surface. Needs large panel surface.

Noise Used cells are hazardous High installation cost. Used cells are hazardous

material. Needs electricity to run material.

heat pump.

Site Constraints Needs high wind intensity. Depends on daily sun Greatest efficiency in Depends on daily sun

duration and solar areas of volcanic activity. duration and solar 

intensity. intensity.

Wood (Biomass) Ocean Waste Hydroelectricity

Principle Burning wood produces Tide flows and swells Methane from waste Falling water runs turbine.

steam to run a turbine or run turbines. decomposition is used to

is used directly. produce heat or run turbine.

Advantages Feedstock can be waste wood. High production rate. Uses waste as a resource. High production rate.

No CO2 emissions. No CO2 emissions. No CO2 emissions. No CO2 emissions.

Disadvantages Problematic at an industrial Landscape for larger coastline Biogas needs to be "cleansed" Water basin disruption.

scale. infrastructure. Community and of corrosive hydrogen sulfide. Loss of (or creation of) 

economic use loss (tourism). community and economic use.

Biodiversity harm. Biodiversity harm.

Site Constraints Distnace to wood production Needs accessible coastline. Distance ot landfill or manure Availability of water resource.

zones. High tidal fluctuation. production areas.

Direct Application electricity production industrial process heating or cooling buildings warming water

on site use only

Source: Adapted from Quercy Energies, California Energy Commission Glossary.  
Table 1:  An Overview of Clean Energy Sources 

 

The case for clean energy is often framed in terms  ÖÍɯ ÛÏÌɯ ×ÖÞÌÙɯ ÚÖÜÙÊÌɀÚɯ ÙÖÓÌ in 

promoting a  cleaner environment and reducing pollution. 1 Renewable energy is by its nature 

ɁÊÈÙÉÖÕɯÕÌÜÛÙÈÓɂɯÐÕɯÛÏÌɯÚÌÕÚÌɯÛÏÈÛɯÐÛɯËÖÌÚɯÕÖÛɯÓÌÈËɯÛÖɯÐÕÊÙÌÈÚÌËɯÊÈÙÉÖÕɯÌÔÐÚÚÐÖÕÚȭɯ(Ûɯalso does not 

produce other forms of air  pollution like sulfur dioxide and nitrogen oxide , which , like carbon 

dioxide , are byproducts of  burning  fossil fuels like oil and coal. For that reason, replacing fossil 

fuels with clean energy sources wherever possible will reduce emissions and produce a cleaner 

environment.  

 

But that is not the entire story. Another critical rea son to focus on renewable energy is 

ÚÌÊÜÙÐÛàȭɯ"ÖÕÚÐËÌÙɯÛÏÐÚȯɯ,ÖÙÌɯÛÏÈÕɯÏÈÓÍɯÖÍɯ3ÌßÈÕÚɯÏÈÝÌɯÕÌÝÌÙɯÓÐÝÌËɯÐÕɯÈɯÛÐÔÌɯÞÏÌÕɯÛÏÌɯÕÈÛÐÖÕɀÚɯ

supply of energy was truly secure, not subject at least to some vulnerability from supply 

disruptions or unexpected price spi kes. In 1972, the price of oil was $3 a barrel and had been 

relatively stable for more than a century (Figure 1) : then came the 1973 OPEC oil embargo. By the 

end of 1974, the price of oil had quadrupled. Energy prices have not been entirely stableɭand 

supplies have not been entirely secureɭsince.  

                                                 
1
 Energy efficiency and conservation are also important aspects of a comprehensive state or national energy policy.  However, they are 

beyond the scope of this study. 
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Figure 1: Oil Prices over Time 

 

The OPEC embargo interrupted the flow of oil causing severe gasoline shortages and 

long lines at gas stations and exposing AmericaɀÚɯÎÙÖÞÐÕÎɯËÌ×ÌÕËÌÕÊÌɯÖÕɯÍÖÙÌÐÎÕɯÚÖÜÙÊÌÚɯÖÍɯ

energy. Following the oil embargo, the idea of energy independence captured the public 

imagination  and became a prominent focus of public policy. The embargo sparked the creation of 

a comprehensive federal energy program to address ÛÏÌɯÕÈÛÐÖÕɀÚɯÌÕÌÙÎàɯÕÌÌËÚȭɯSince the 1970s, 

the federal clean energy program has grown rapidly to include basic and applied R&D and 

federal participation in demonstration projects, commercialization and  education. In addition, the 

federal government instituted various incentives, such as business and residential tax credits, and 

created a market for non -utility -produced electric power through the Public Utility Regulatory 

Policies Act (P.L. 95-617).  

 

The national commitment, however, pr oved to be short-lived. During the 1980s, the 

cumulative effect of increased automobile fuel efficiency combined with increased oil supplies 

from the Trans-Alaska Pipeline System created a surplus of oil on the world market. The OPEC 

oil cartel faltered and so did prices. The price of oil dropped back below $10 per barrel, and the 

national enthusiasm for energy independence waned.  

 

#ÌÚ×ÐÛÌɯ"ÖÕÎÙÌÚÚɀÚɯÖÕÎÖÐÕÎɯÚÜ××ÖÙÛɯÍÖÙɯÈɯÉÙÖÈËÌÙȮɯÔÖÙÌɯÈÎÎÙÌÚÚÐÝÌɯÙÌÕÌÞÈÉÓe energy 

program, federal spending for these programs fell steadily until the late 1990s. In the meantime, 

consumption of all types of energy, whether in the form of gasoline at the pump or electricity by 

homeowners continued to rise (Figure 2). Over the past four years, this trend has shifted, driven 

by rising energy prices and national recession. Electricity consumption per capita in the U.S. has 

decreased by about one percent per year; however, overall consumption has continued to trend 

upward. Power con sumption is projected to hit 4,333,631 million kilowatt hours by 2013, 

averaging an annual growth rate of just over 1.9 percent for the next few years compared to 1.5 

percent per year from 2004-2008. 
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Nearly 30 years after the OPEC embargo, the September 11, 2001 terrorist attacks created 

fresh interest in energy independence. Today, however, the debate has expanded from simple 

security of supply: even if supplies were stable and secure, the U.S. would  need alternatives in 

the long run. Oil and natural gas are finite resources and eventually will be depleted. Even 

though advanced drilling technology has made it possible to tap  new fossil fuel reserves, the cost 

of finding and developing these energy sources will only increase over time. At some point in the 

future, these resources will not be available at any price. Moreover, environmental disasters like 

the Deepwater Horizon spill underscore the inherent risks and costs associated with pushing the 

search for new fossil fuel resources to the edge of our current technological capabilities. 

 

Some alternatives to oil and natural gas, such as nuclear power and coal, carry their own 

risks and costs. Nuclear power has potential as a nearly inexhaustible energy source, but its 

implicit dangers leave many Americans skeptical. In any case, nuclear power development t o 

date has proven more difficult and more expensive than initial projections.  A 2003 Massachusetts 

Institute of Technology  study of the market potential of nuclear power in the U.S. found that it  

was not competitive with coal or natural gas for electricit y generation.  A 2009 update of the 

study  found that this situation had not markedly improved, in part because of the costs 

associated with adding new nuclear power facilities : Ɂ6ÏÐÓÌɯ ÛÏÌɯ 4ȭ2ȭɯ ÕÜÊÓÌÈÙɯ ÐÕËÜÚÛÙàɯ ÏÈÚɯ

continued to demonstrate improved operatin g performance, there remains significant uncertainty 

about the capital costs, and the cost of its financing, which are the main components of the cost of 

Figure 2: U.S. Energy Consumption Trends, 1949-2029 (Forecast) 
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ÌÓÌÊÛÙÐÊÐÛàɯ ÍÙÖÔɯ ÕÌÞɯ ÕÜÊÓÌÈÙɯ ×ÓÈÕÛÚȭɂ2 3ÏÌɯ ÙÌ×ÖÙÛɯ ÈÓÚÖɯ ÍÖÜÕËɯ ÛÏÈÛɯ ɁÛÏÌɯ ÌÚÛÐÔÈÛÌËɯ ÊÖÚÛɯ ÖÍɯ

constructing a nuclear power plant has increased at a rate of 15% per year heading into the 

current economic downturn. ɂ 

 

In the case of coal, there are abundant supplies in the U.S., but coal-burning power plants 

ÈÙÌɯÛÏÌɯÕÈÛÐÖÕɀÚɯÓÈÙÎÌÚÛɯÚÖÜÙÊÌɯÖÍɯÊÈÙÉÖÕɯËÐÖßÐËÌɯ(CO2) emissions. Coal-fired power plants also 

emit pollution that increases asthma attacks and worsens environmental problems like acid rain, 

haze and smog. Coal remains cheap today, but would be hit hardest by any policy to put a price 

on carbon. Its future viability  rests on the development of carbon capture and storage 

technologies (CSS). While burning coal is relatively cheap if the byproducts of pollution are 

discounted, sequestering CO2 can be expensiveɭmore expensive, in fact, than simple energy 

efficiency measures and some renewable power options.3 But recent findings by researchers at 

the University of Houston and Texas A&M University suggest another problem ɭit could prove 

exceedingly difficult to find enough space to store the captured carbon underground. 4 The 

research concludes that governments wanting to use CCS have overestimated its value and says 

it would take a reservoir the size of a small U.S. state to hold the CO2 produced by one power 

station.5  

 

Finally,  ÐÛɯÐÚɯÐÕɯÛÏÌɯÕÈÛÐÖÕɀÚɯÌÊÖÕÖÔÐÊɯÐÕÛÌÙÌst to encourage clean energy development. 

Domestic sources of energy would  allow the U.S., an energy-importing countr y, to reduce energy 

imports, thus reducing the trade deficit . It would also free up fossil fuels for other critical uses 

besides burning, such as petrochemical production. Such results could be achieved either by a 

reduction in overall energy demand or through the substitution of clean energy for fossil fuels. 

Within t he U.S., Texas is uniquely suited to take advantage of a wide array of renewable optionsɬ

after all, the three things Texas has in abundance are wind, sunshine and open land. 

 

Renewable energy may also prove to be a growth engine for future jobs and investment, 

a point this report examines in detail. The sector is small now , relative to other areas of the 

national and state economies, but the use of clean energy sources inevitably will grow in coming 

years for the reasons already mentioned. Texas has had success with the development of wind 

resources, but as this report  will  show, it lags behind in other clean energy areas, most notably in 

solar energy development.  

 

The race to create a clean energy economy is an economic competition, whether we 

acknowledge it or not. In 1997, the European Union began setting ambitious targets for clean 

energy generation. The commission stated that renewable sources such as solar, wind, hydro and 

biomass should constitute 12 percent of the total European energy consumption by this year, 

                                                 
2 Massachusetts Institute of Technology, The Cost of Nuclear Power, an Interdisciplinary MIT Study, original study 2003, updated in 

2009. Available at: http://web.mit.edu/nuclearpower/pdf/nuclearpower-update2009.pdf 
3 Mohammed Al-Juaied and Adam Whitmore, ñThe Realistic Cost of Carbon Capture,ò Harvard Kennedy School, Discussion Paper 

2009-08, July 2009. Available at: 

http://belfercenter.ksg.harvard.edu/files/2009_AlJuaied_Whitmore_Realistic_Costs_of_Carbon_Capture_web.pdf 
4 Terry MacAlister, ñUS research paper questions viability of carbon capture and storage,ò The Guardian, April 25, 2010. Available 

at: http://www.guardian.co.uk/business/2010/apr/25/research-viabilty-carbon-capture-storage 
5 There are about 600 coal-fired power plants currently operating in the United States. There are not, of course, 600 small states. 
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2010. In 2001, this target expanded to 22 percent of electricity generation in 2010. Recognizing 

their own huge demands for energy in the coming decades, China and India are undertaking 

similarly extensive renewable energy development. Neither the U.S.ɭnor Texasɭshould walk 

away from  this challenge.  

 

In fact, the expanding clean energy industry is already affecting state economies. 

Research by the Pew Charitable Trusts in 2ƔƔƝɯÍÖÜÕËɯÛÏÈÛɯɁËÌÚ×ÐÛÌɯÈɯÓÈÊÒɯÖÍɯÚÜÚÛÈÐÕÌËɯ×ÖÓÐÊàɯ

attention and investment, the emerging clean energy economy has grown considerablyɭ

ÌßÛÌÕËÐÕÎɯÛÖɯÈÓÓɯƙƔɯÚÛÈÛÌÚȮɯÌÕÎÈÎÐÕÎɯÈɯÞÐËÌɯÝÈÙÐÌÛàɯÖÍɯÞÖÙÒÌÙÚɯÈÕËɯÎÌÕÌÙÈÛÐÕÎɯÕÌÞɯÐÕËÜÚÛÙÐÌÚȭɂ6 

Pew found that the clean energy sector had been hit by the recession like other parts of the 

economy, but investments and job creation in clean technology on the whole fared better than 

other sectors. Job growth in the industry in the preceding decade was 15.5 percent compared to 

6.7 percent in the overall economy, and the industry attracted $717 million in venture capital 

investments between 2006 and 2008. In 2007, more than 68,200 businesses across all 50 states and 

the District of Columbia accounted for  about 770,000 jobs, improving  the bottom line  in terms of 

economic growth and environmental sustainability. Looking forward, the clean energy economy 

has tremendous potential for growth, as investments continue to flow from both the government 

and the pri vate sector, if federal and state policymakers push for reforms that will both promote 

economic development and improve the environment . 

 

Of special importance in Texas is the potential of renewable energy to contribute to  the 

often-overlooked area of rura l economic development. Wind and solar technologies require a 

large amount of open land, and they have begun to find a home in rural America where they can 

add jobs, add to local tax bases and provide critical supplemental income to American farmers. 

For example, the Department of Energy studied the potential impact of its program to expand the 

use of wind energy in the United States, Wind Powering America. It concluded that if the 

program realizes its goals, it will create $60 billion in capital  investment in rural America, 

provide  $1.2 billion in new income for farmers  and rural landowners, and create 80,000 new jobs 

over the next 20 years.7 

 

For all these reasons and more, the idea of American energy independence has returned 

to the forefront of the national policy agenda. But realizing the need and taking the actions 

necessary to create change is stubbornly difficult. The U.S. alone consumes over 20 million barrels 

per dayɭalmost 25% of global demand. Fortunately, the nationɭand Texasɭis not without 

alternatives.  By developing the clean energy economy, we can produce more of our energy 

needs here in the U.S., develop sources of power that will not be depleted in the future  and 

reduce the level of carbon emissions over time. And, we can achieve all this while  reaping the 

economic benefits of reshaping the energy economy. 

 

                                                 
6
 Pew Center on the States, The Clean Energy Economy, June 2009. Available at: 

http://www.pewcenteronthestates.org/uploadedfiles/clean_economy_report_web.pdf 
7 U.S. Department of Energy, National Renewable Energy Laboratory, Wind Energy for Rural Economic Development, August 2004. 
Available at: http://www.nrel.gov/docs/fy04osti/33590.pdf 
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There are, however, several problems with moving in this direction. We have been 

developing and refining fossil fuel -based energy production for more than a century . Clean 

energy is near the beginning of the development curve and on the current playing field  cannot 

compete with conventional  technologies. Fortunately, the costs of clean energy have come down 

over time, and are continuing to fall, thanks in large part to policy incentives  (Figure 3).  For 

example, the cost of wind power  has declined from about 30-45 cents per kilowatt-hour in 1980 to 

less than five cents in some cases today. 

 

For this reason, public policy must figure into the development of clean energy. If 

Americans believe that we must find energy resources to supplement fossil fuels then there is a 

public role in encouraging these technologies to develop and mature.   In other words, public 

policies, in the form of incentives or renewable portfolio st andards for utilities, may carry some 

costs, but they also carry enormous potential benefit for the future of the country and of Texas.  

 

In public debates over the role of renewable energy, people are too often given to 

glittering generalizations ɭɁ6ÌɯÈÓÙÌÈËàɯÏÈÝÌɯÈɯÙÌÕÌÞÈÉÓÌɯÌÕÌÙÎàɯÉÈÚÌȭɂɯɁ2ÖÓÈÙɯÌÕÌÙÎàɯÐÚɯÛÖÖɯ

Ìß×ÌÕÚÐÝÌȭɂɯɁ3ÏÌÚÌɯÖ×ÛÐÖÕÚɯÞÐÓÓɯÙÈÐÚÌɯÊÖÚÛÚɯÍÖÙɯÉÜÚÐÕÌÚÚɯÈÕËɯÏÈÙÔɯÌÊÖÕÖÔÐÊɯËÌÝÌÓÖ×ÔÌÕÛȭɂɯ3ÏÌɯ

trouble with  these generalities is that they do not take account of the facts.  Without the facts, it is 

imp ossible to create policies that will benefit Texas. 

 

This report will address the facts on the clean energy economy in Texas. It contains only 

the key information on renewable energy :  its costs, its potential benefits and its future. With a 

better understanding of the realities of renewable energyɭnot the propaganda on one side or the 

other, but the factsɭwe will be better placed to answer questions like these: 

 

¶ How  does the cost of renewable sources of energy stack up against other 

conventional sources? 

 

¶ What role can renewable energy sources play in the stateɀs future? 

 

¶ Which policies are standing in the way of effective renewable energy 

development in Texas? 

 

¶ Which policies should the state pursue to promote renewable development? 

 

¶ What is the economic payoff for renewable energy development and how does it 

compare to the costs? 

 



Chapter 1: The Case for Clean Energy 
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New  technologies that can do more work with fewer  inputs  have driven economic 

growth since the Industrial Revolution . This fundamental dynamic will be no different in the case 

of renewable energy, but the need for innovative technology  will be even more pressing as global 

demand for energy--along with water, food and every other vital commodity --continues its 

relentless rise. Sustaining the national and Texas economy is all about getting the energy needed 

at the lowest possible price. But, it is reckless to discuss energy costs without considering the 

scarcity that will ÔÈÒÌɯ ÊÓÌÈÕɯ ÌÕÌÙÎàɯ ÐÕÊÙÌÈÚÐÕÎÓàɯ ÐÔ×ÖÙÛÈÕÛɯ ÐÕɯ ÛÏÌɯ ÕÈÛÐÖÕɀÚɯ ÍÜÛÜÙÌȭ

Figure 3: Renewable Energy Cost Trends  






























































































































































































































