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Texas Energy:
The Next
Generation
The Role of
Renewables in
Generating
Electricity

In recent years, renewable energy has
 gained ground as a viable future source

of energy in the electric industry. Such
recognition has been due to the environ-
mentally friendly aspects of renewable
resources, federal government incentives
and state government mandates, and
declining costs due to technological progress.
Because wind, water (hydroelectric), sun,
geothermal energy, waves, tides, biomass,
municipal solid waste, and landfill gas are
inexhaustible, abundant, and, more impor-
tantly, do not incur fuel costs, they can play a
greater role in the future electric generation
arena. With the natural gas price escalation
in the past few years to the current price of
about $6 per million British thermal units
(MMBtu), and with the high volatility of gas
prices, it is expected that future electricity
generation from renewable resources,
specifically wind, will become more
competitive and economically feasible.

Renewable Energy in Electric Generation

The U.S. electric net summer generating
capacity for 2002 was about 905,103
megawatts (MW).1 Fossil fuel generation
accounted for 76 percent, nuclear 11 percent,
hydroelectric 11 percent, and non-hydro
renewables about 2 percent. The distribu-
tion of 16,755 MW of non-hydro renewables
generation capacity among different
renewable resources is presented in figure
1. As for Texas, the total net 2002 summer
electric generating capacity (all sectors)
was about 94,488 MW, of which fossil fuel
generation was 93 percent, nuclear 5
percent, hydroelectric about 0.7 percent,
and non-hydro renewables about 1.3 percent.

Figure 2 shows the distribution of Texas
non-hydro renewables generation capacity
among different renewable resources.

Texas ranks first in the nation for its
total renewable energy potential, which
stems from its diverse climate and vast
size.2  In addition, each of the state’s
renewable resources, such as solar, wind,
and biomass potential, rank among the top
in the nation. The wind energy potential of
Texas is about 136,000 MW, a very close
second to top-ranked North Dakota.3 This
is almost twice the state’s electricity peak
demand.  By the end of 2003, U.S.
cumulative wind energy capacity was
6,374 MW, with Texas, at 1,293 MW,
ranking second for the most cumulative
wind power capacity in the nation.

Figure 1
U.S. Electric Net Summer Non-hydro
Renewable Resource Capacity, 2002

(percentage)

MSW/LF=muncipal solid waste/landfill
Source:Energy Information Administra-
tion, DOE, Annual Electric Generation
Report, www.eia.doe.gov/cneaf/
electricity/page/capacity/capacity.html.
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Similarly, Texas lists among the states
with the greatest solar potential.4 South and
West Texas and the Panhandle provide the
best settings for large-scale wind and solar
projects, and the best biomass resources
are located in East Texas and the Pan-
handle. By developing these extensive
renewable sources of energy in the future,
Texas could not only provide for its own
energy needs, but also become one of the
largest exporters of renewable energy.

Until 1995, when the first utility-scale
wind farm, with 35 MW capacity, was
installed in West Texas, hydroelectric
generation in Texas accounted for almost
100 percent of renewable energy re-
sources.5 Between 1995 and 1999, several
wind projects were added to the generation
mix, but the strongest mandate to develop
more renewable generation came with the
1999 passage of Texas Senate Bill 7,
which restructured the state’s electric
industry. Although hydroelectric still plays
an important role in supplying energy
needs, it now accounts for about 37
percent of the total renewable generation
capacity mix. In the meantime, wind
resources have surpassed hydroelectric
generation in Texas and account for 60
percent of total renewables and about 90
percent of non-hydro renewables.

What Are the Benefits?

The numerous advantages of using
renewable energy resources to generate
electricity include, but are not limited to, the
following economic, social, and environ-
mental benefits:
• These resources are abundant and

inexhaustible.
• Almost all renewable resources for

electric generation are environmentally
friendly and do not produce undesirable
emissions such as sulfur dioxide, nitrogen
oxide, carbon dioxide, mercury, or any
negative externality that pollutes air,
water, or land. (Biomass and municipal
solid waste might have a slight impact.)

• Renewables ensure security of supply and
independence from imported fossil fuels.

• There are no fuel costs, fuel supply
issues, or fuel transportation issues for
almost all renewable resources.

• Compared to the price of electricity
generated from natural gas and other
petroleum products, the price from
renewable energy will be less volatile, if
the current high volatility in the price of
fossil fuels persists.

• Unlike fossil-fueled generation, most
renewable resources use very minimal
water in generating electricity.

• Solar energy generation is highest at the
summer peak demand time when electric-
ity prices are also at their highest levels.

• Solar electricity can be installed in the
most remote areas, where the electricity
is the most expensive.

• Given that most renewable energy
resources in Texas are located in rural
and economically depressed areas,
renewable generation units built in these
areas can create much-needed jobs,
increase tax revenue, and promote
economic development projects. A 2002
analysis6 shows that the 1,103 MW
installed wind capacity in Texas created
about 2,500 direct wind-related jobs, with
an annual payroll value of about $75
million. In addition, the industry annually
pays $2.5 million in landowner royalties
and $13.3 million in local taxes, and wind
power generation activities will create
about 2,900 additional indirect jobs (by
assuming an economic multiplier of about
1.15 estimated by the Texas
Comptroller’s office.)

Figure 2
Texas Electric Net Summer

Non-hydro Renewable Resource
Capacity, 2002

(percentage)

Note: “Others” includes solar, biomass,
municipal solid waste/landfill gas, and
other resources.
Source: EIA, DOE, Existing Generating
Units by State, 2002.
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By developing these
extensive renewable
sources of energy in the
future, Texas could not
only provide for its
own energy needs, but
also become one of the
largest exporters of
renewable energy.
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The main concern
regarding renewables
energy is the cost.  The
levelized cost of renew-
able generation is
expected to decline,
which will increase
demand for generating
units. The mass pro-
duction of these
generating units will
result in an economy
of scale in production,
which in turn will
reduce cost at a more
accelerated rate.

The main concern regarding renewable
energy is the cost, especially for photovoltaics
solar (PV), which is the most expensive.
According to the National Renewable
Energy Laboratory (NREL) of the Depart-
ment of Energy (DOE), the levelized cost of
renewable generation is expected to decline
(see figure 3), which will increase demand
for generating units. The mass production
of these generating units will result in an
economy of scale in production, which in
turn will reduce cost at a more accelerated
rate.  In this scenario, these resources can
play an important role in the future U.S.
electricity energy mix and economy.

Federal Incentives and State-Mandated
Programs

Still in its infancy, the renewable energy
industry requires a financial catalyst to
stimulate and increase its electric genera-
tion capacity.  The 1992 Energy Policy Act
(EPACT) established the Production Tax
Credit (PTC) for wind projects and biomass
plants that use crops grown only for energy
production. The PTC was originally set at
1.5 cents per kilowatt-hour (kWh), which
will be adjusted for inflation, for the first
ten years of new plants entering service by
December 31, 1999. Extended several times,
the tax credit expired in December 2003, at

which time it was about 1.8 cents per kWh
(2002 dollars). The U.S. Senate passed a bill
in May 2004, extending the PTC for a full
three years until December 31, 2006, at 1.8
cents per kWh (adjusted for inflation) for
wind, biomass, and for the first time, central
solar power stations. In addition, the bill pro-
vides a 15 percent residential tax credit for
solar projects. However, the bill must still
be approved by the U.S. House of Repre-
sentatives and a Senate–House conference
committee before it is signed into a law.

The tax-exempt publicly owned utilities
and rural cooperatives receive the Renew-
able Energy Production Incentive (REPI),
currently set at 1.8 cents per kWh, for
wind, solar, biomass (except municipal solid
waste), and geothermal (except dry steam)
energy.  In addition, Arizona, California,
Connecticut, Iowa, Maine, Massachusetts,
Minnesota, Nevada, New Jersey, New
Mexico, Pennsylvania, Texas, and Wisconsin
each created Renewable Portfolio Standard
(RPS), which mandates a specific level of
renewables by a specific date. Hawaii and
Illinois have voluntary RPS programs.

In Texas, the Public Utility Regulator Act
(PURA) §39.904, known as Senate Bill 7
(SB 7), required an additional 2,000
megawatts of generating capacity from
renewable energy technologies to be installed
by January 1, 2009.  As of December 31,

Figure 3
Levelized Cost of Renewable Generation

(in 2000 $)

Source: Energy Analysis Office, National Renewable Energy Laboratory, Depart-
ment of Energy, October 2002, www.nrel.gov/analysis/docs/cost_curves_2002.ppt

Note: This graph is a reflection of historical cost trends, not precise annual historical data.
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2001, the renewable capacity was about
880 MW. SB 7 required the cumulative
new renewable generating capacity to
reach 400 MW by 2003; 850 MW by 2005;
1,400 MW by 2007; and 2,000 MW by
2009. This additional capacity will bring the
renewable electricity generation to 2,880
MW, or about 3 percent of total projected
electricity generation in Texas, in 2009.

The Public Utility Commission of Texas
(PUC), in accordance with SB 7, estab-
lished a Renewable Energy Credits (REC)
Trading Program to be administered by the
Electric Reliability Council of Texas
(ERCOT). Any renewable energy generat-
ing facilities that came to service on or after
September 1, 1999, earn one unit of
tradable RECs for every megawatt-hour
(MWh) of generated energy. The existing
renewable generating facilities in place prior
to September 1, 1999, receive REC offsets,
which can be used to fulfill the renewable
requirement of retail energy providers but
cannot be traded. The tradable RECs
represent the environmental attributes of
the power produced from renewable
projects, separate from the energy produced,
and can be transferred, retired, or traded in
the REC market. From 2001 to the end of
2003, more than 6.34 million RECs had been
produced in Texas.7 SB 7 requires retail
electric providers, including load-serving
entities such as municipally owned utilities
and electric cooperatives that opted into
competition, to meet their REC requirement.

Finally, the PUC of Texas passed the
renewable energy tariff rule in October
1998, allowing Texas utilities to offer
renewable energy choice to their custom-
ers. As a result, retail demand for green
power in Texas has been growing. Green
power retail offerings accounted for 18
percent of RECs used by retailers in 2002,
increasing to 29 percent in 2003.8

These programs and mandates have been
very effective. Since 1999, about 1,186 MW
of new renewable capacity has been
installed in Texas — about 60 percent of the
2009 target amount.  Wind power accounts
for more than 96 percent of this expansion.

What Are the Challenges?

Among the many economic, technologi-
cal, institutional, and policy challenges
remaining to the use of renewable energy
for electric generation are:

• Continuing governmental tax credits,
nationwide targets or mandates, and
nationwide net metering to ensure high
growth in the generation of electricity
from renewable energy.

• Resolving land use issues for solar
generation.

• Increasing research and development to
improve efficiencies and reduce costs.
According to the DOE, the cost of wind
energy has decreased more than 80
percent in the past thirty years. The
current cost of wind energy produced
by utility scale systems is $0.04 to $0.06
per kWh in Class 6 (highest wind speed)
resource areas. The goal of the DOE
Wind Program is to decrease that cost
to $0.03 per kWh in Class 4 (good wind
speed) resource areas by 2012.9

• Addressing issues posed by wind and
solar, both variable, intermittent energy
resources. Wind generally does not blow
when it is needed and sunlight cannot be
controlled; therefore, neither is
dispatchable for a given period of time.
This affects the regulation, load following,
scheduling, line voltage, and reserves.
The goal of DOE is to address all the
relevant issues by 2010.

• Establishing comprehensive cost pricing
for electricity, which takes into account
not only the production cost but also the
social and environmental cost of electric
generation. Internalizing these costs will
render renewable resources more
competitive with fossil fuels.

• Expanding transmission lines and upgrad-
ing existing lines. In Texas, both high
wind and high solar regions are located in
low population centers, so the renew-
able energy generated must be transmit-
ted to other areas of state. Therefore,
there is a growing need for expansion,
upgrading, and other solutions to avoid
transmission congestion and transmit the
wind energy to high demand areas.
ERCOT, PUC, and market participants
are currently addressing this need.

Outlook

The Energy Information Administration
(EIA) of DOE projected renewable
electricity generation under three different
scenarios: reference (assuming no exten-
sion of the PTC), extension through
December 2006, or extension through

Retail demand for
green power in Texas
has been growing.
Green power retail
offerings accounted
for 18 percent of Re-
newable Energy Cred-
its used by retailers in
2002, increasing to 29
percent in 2003.
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If the incentives pro-
gram is extended and
nationwide mandates
are established,
renewables can be
expected to play a
significant role in future
electric generation,
providing a growing
portion of the U.S.
energy supply.

December 2012 (see table). Comparison
of scenarios reveals the crucial role that
the PTC can play in accelerating expan-
sion of wind generation. For example,
under extension through 2012, wind
generation would increase tenfold to
provide about 6 percent of U.S. electric
power net generating capacity. On the
other hand, if the federal government
does not extend the PTC program, wind
would increase about two-and-a-half-fold
to provide only 1 percent of U.S. electric
generation capacity.

Similarly, if the PTC was extended for
nine years, the Texas wind generation
capacity would increase about tenfold.

Conclusion

Public demand for green, renewable
energy is growing, and the cost of produc-
ing energy from renewable resources,
particularly wind, is declining. If the
incentives program is extended and
nationwide mandates are established,
renewables can be expected to play a
significant role in future electric genera-
tion, providing a growing portion of the
U.S. energy supply. Texas, with its
immense renewable resources, can
become not only energy self-sufficient in

the future but one of the largest exporters
of renewable energy in the nation, bringing
economic development and tax revenue to
economically depressed areas.

Note: the opinions expressed in this article are those of
the author and do not represent the position of the
Lower Colorado River Authority.

Notes
1. EIA, DOE, Existing Capacity by Energy

Source, 2002, www.eia.doe.gov/cneaf/electricity/epa/
epat2p2.html.

2. Virtus Energy Associates,"Texas Renewables: A
Potential 'Giant,'" www.vera.com/re_b_virtusposter.htm.

3. American Wind Energy Association, Wind
Energy Projects, www.awea.org//projects/texas.html.

4. A Texas map showing potential solar resources
is located at www.vera.com/re_b_psdoc_03.htm.

5.  A complete list of all wind projects in Texas
can be found at www.awea.org/projects/texas.html.

6. Virtus Energy Associates performed this
analysis for Sustainable Energy and Economic
Development and Public Citizen’s Texas Office
report, Renewable Resources: The New Texas
Energy Powerhouse, September 2002.

7. www.texasrenewables.com/publicReports/rpt8.asp.
8. Presentation of PUC Commissioner Julie

Parsley to the Senate Committee on Business and
Commerce, May 11, 2004.

9. U.S. Department of Energy, National Renew-
able Energy Laboratory, Wind Power Today &
Tomorrow, March 2004. www.nrel.gov/docs/
fy04osti/34915.pdf, p.2.!

Net Summer Capacity Projection for Wind
under Different Scenarios

(megawatts)

Sources: The U.S. forecast is from Annual Energy Outlook 2004, With Projections to 2025,
Energy Information Administration, DOE, www.eia.doe.gov/oiaf/aeo/issues_7.html. The Texas
wind generation for 2003 is from American Wind Energy Association, www.awea.org/
projects/texas.html. The projection for different Texas scenarios is done by the author by
applying the projected U.S. growth rate for scenarios.
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The Bureau of Business Research is
pleased to announce that the Austin
Index has expanded its coverage.
The Index now includes data on four
additional metropolitan areas in
Texas: San Antonio, Dallas, Fort
Worth, and Houston. New variables
include sales subject to Texas sales
tax, by industry; air quality; median
housing prices; residential building
permits; population; per capita
income; and unemployment. The
Index is available free of charge via
the Bureau website at http://www.
utexas.edu/depts/bbr/austindex/!

Announcement

EIA--Energy Information Administration
EPACT--Energy Policy Act
ERCOT--Electric Reliability Council of Texas
kWh--kilowatt hour
MMBtu--million British thermal units
MW--megawatt
MWh--megawatt hour
NREL--National Renewable Laboratory
PTC--production tax credit
PUC--Public Utility Commission
PURA--Public Utility Regulator Act
PV--photovoltaic
REC--renewable energy credit
REPI--renewable energy production incentive
RPS--Renewable Portfolio Standard
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