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EXHIBIT 2-15

Texas Transportation Energy Consumption by Source

Source: U.S. Energy Information Administration.
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Electric Power Industry Generation by Source
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Texas leads the states 

in fossil fuel reserves, 

with nearly a quarter of 

all U.S. oil reserves and 

nearly 30 percent of the 

country’s natural gas.

Coal and Nuclear Production
Texas has abundant deposits of lignite coal and 

some bituminous coal deposits. Lignite, the lowest 

grade of coal, is mined in Texas, but most of the 

state’s coal-fi red power plants burn higher-grade, 

lower-sulfur Powder River Basin coal, brought 

in by train from Wyoming, because it has higher 

energy content and lower emissions than lignite.

South Texas also is home to uranium mines and 

enriched uranium is used to fuel Texas’ two nucle-

ar power plants. Th e South Texas Project, jointly 

owned by NRG Energy, CPS Energy and Austin 

Energy, has two nuclear reactors with a combined 

rating of 2,500 megawatts; two new units will add 

an additional 2,700 megawatts when a planned 

expansion is complete.19 Luminant’s Comanche 

Peak facility has two reactors with a combined rat-

ing of 2,300 megawatts.20 Luminant also plans to 

add two additional reactors at Comanche Peak.21

Renewable Energy Production
Texas leads the nation in renewable energy poten-

tial with a large amount of wind generation capac-

ity and a high level of solar radiation capable of 

supporting a high level of solar power generation.22 

Texas now has the most wind generation capacity 

in the country, accounting for 27 percent of the 

national total.23 Texas’ current wind energy produc-

tion is enough to power about 1 million homes in 

the state.24 Unfortunately, the intermittent nature 

of wind energy means that it cannot be relied 

upon as a primary source of electricity and must be 

supplemented by more reliable sources, such as coal, 

natural gas or nuclear power plants.

Texas is also the largest producer of biodiesel 

transportation fuel in the U.S., capable of produc-

ing more than 100 million gallons annually, with 

another 87 million gallons of capacity under 

construction. In 2007, Texas made 72.9 million 

gallons of biodiesel.25

ENERGY SPENDING

Given Texas’ large population and many energy-

intensive industries, it is no surprise that Texas 

businesses and consumers spend more money on 

energy than those in any other state. And with the 

cost of energy on the rise, total spending on energy 

has increased in recent years. Adjusted for infl ation, 

Texas energy expenditures in 2005 were at an all-

electricity, as well as uranium deposits that can be 

used as fuel in generating nuclear power. Finally, 

Texas has an abundance of many types of renew-

able fuels and leads the nation in installed wind 

energy capacity.

Oil and Gas Production
Oil and gas production has been the cornerstone 

of the Texas energy industry since the Spindletop 

oilfi eld near Beaumont came in with a “gusher” 

on January 10, 1901. In the early 1900s, Texas 

produced just 1.3 percent of the nation’s oil, and 

only 0.1 percent of its natural gas. Th is changed 

dramatically over the next half-century, however, 

and by 1952, Texas produced 45 percent of U.S. 

oil and 52 percent of its natural gas.14 In 2006, 

Texas remained the nation’s largest producer of 

oil and gas (excluding federal off shore areas), ac-

counting for 21.3 percent and 27.8 percent of total 

U.S. production, respectively.15

Texas also leads the states in fossil fuel reserves, 

with nearly a quarter of all U.S. oil reserves and 

nearly 30 percent of the country’s natural gas. 

(Th ese statistics omit oil and natural gas pro-

duction in federal off shore areas in the Gulf of 

Mexico and near California, which produce about 

a quarter of the nation’s crude oil.)16

Texas also is the national leader in refi ning 

capacity. Th e state has 23 refi neries capable of 

refi ning 4.6 million barrels of oil per day, more 

than a quarter (27 percent) of all U.S. refi n-

ing capacity. Th e Houston area has the nation’s 

largest concentration of refi neries. It is home to 

the nation’s largest refi nery, in Baytown, and the 

originating point for the nation’s largest refi ned 

product pipeline.17

Nevertheless, Texas oil and gas production has 

matured. U.S. and Texas crude oil production 

both have declined steadily since their peak in the 

early 1970s, leaving the nation increasingly reliant 

on imports of oil (Exhibit 2-17). Texas’ natural 

gas production has remained relatively constant 

over the past two decades (Exhibit 2-18). Recent, 

dramatic increases in oil and gas prices have 

spurred exploration and drilling activity in Texas, 

particularly for natural gas. Natural gas produc-

tion rose by 4.5 percent in 2006, yet U.S. crude oil 

production continues to decline.18
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two decades, despite recent increases. In 2005, 

Texas’ expenditures as a share of gross state prod-

uct were 11.6 percent, down from its peak of 17.5 

percent in 1981. Th e U.S. expenditure share was 

8.4 percent in 2005 (Exhibit 2-20).

Th ough complete data are not yet available, it is 

clear that energy spending has continued to in-

crease since 2005. Oil prices have set new records, 

exceeding $110 a barrel in April 2008. Prices for 

other fuels have been on the rise as well. Th is 

means it is likely that energy spending per capita 

and as a share of gross product have continued 

their recent climbs.

time high. In 2005, Texans spent $114 billion on 

energy, accounting for nearly 11 percent of all U.S. 

energy expenditures. Th is measure nearly doubled 

the $61 billion (in 2005 dollars) spent in 1998, a 

period of much lower energy prices.26

Per capita energy expenditures in Texas increased 

by 51 percent between 2002 and 2005, as energy 

prices rose. Energy expenditures in Texas roughly 

parallel the U.S., yet Texas per capita energy 

expenditures were 42 percent higher compared to 

the U.S in 2005 (Exhibit 2-19).

As a share of gross state product, Texas’ energy 

expenditures have declined steadily over the past 

U.S. and Texas Crude Oil Production 

and U.S. Imports
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In millions of barrels per day

Source: U.S. Energy Information Administration.
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ENVIRONMENTAL IMPACTS

Energy production and consumption obviously 

can have an eff ect on our environment, including 

air and water quality and land use. Government 

action to limit negative impacts can aff ect the cost 

of energy by making various fuels more expensive.

Major Federal Regulations
Congress approved two major public health and 

environmental protection laws in the 1970s. 

Th e Clean Air Act of 1970 authorized the U.S. 

Environmental Protection Agency (EPA) to 

establish National Ambient Air Quality Standards 

(NAAQS) that each state was required to adopt by 

1975.27 Th e Federal Water Pollution Control Act 

of 1972, commonly known as the Clean Water 

Act, authorized water quality programs, imposed 

federal effl  uent limits and state water quality 

standards and required permits for the discharge 

of pollutants into navigable waters.28

Th ese two laws have had indirect but signifi cant 

eff ects on energy production because the stan-

dards they impose aff ect discharges from power 

plants, refi neries, mines, wells and other energy 

enterprises.

Clean Air Act
Th e NAAQS measure six outdoor air pollutants:

• ground-level ozone/smog (O
3
)

• particulate matter (PM)

• lead (Pb)

• nitrogen dioxide (NO
2
) and other nitrogen 

oxides (NO
X
)

• carbon monoxide (CO)

• sulfur dioxide (SO
2
) and other sulfuric oxides 

(SO
X
)29

Th e Clean Air Act of 1970 created performance 

standards for new sources of emissions. All new 

U.S. and Texas Natural Gas Production and
U.S. Consumption and Imports

Source: U.S. Energy Information Administration.
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Source: U.S. Energy Information Administration.
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Real Per Capita Energy Expenditures
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Sources: U.S. Energy Information Administration and U.S. Bureau of Economic Analysis.
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At this writing, Texas is not meeting federal clean air 

standards for carbon monoxide and particulate mat-

ter in El Paso or for ground-level ozone in Houston-

Galveston-Brazoria, Dallas–Fort Worth, San Anto-

nio and Beaumont–Port Arthur. Th ree Texas areas, 

Austin, San Antonio and Northeast Texas, have 

been designated as Early Action Compact Areas, 

which are voluntary eight-hour air quality plans for 

areas that are in danger of exceeding the eight-hour 

standard. If Texas fails to comply with Clean Air Act 

requirements, it could lose billions in federal highway 

funding.31 Th e state recently asked EPA for an exten-

sion of time to meet federal standards.

Under 1990 amendments to the Clean Air Act, 

EPA must impose fi nancial sanctions if states have 

not submitted or implemented adequate plans to 

meet the air quality standards. Note that it is not 

the failure to meet the air quality standards, but 

failing to plan to meet the standards that triggers 

the sanctions. Th e Clean Air Act leaves the states 

plants and major additions to existing plants 

must meet higher emissions controls. Each state 

is required to submit a State Implementation Plan 

(SIP) to EPA to outline how it intends to meet 

federal air quality standards.

Areas that have cleaner air than EPA’s standards are 

called “attainment areas;” areas that do not meet 

the standards are called “nonattainment areas.”

Texas has several geographical areas that violate 

EPA standards for ozone, particulate matter and 

carbon monoxide (Exhibit 2-21). EPA calculates 

ozone limits based on an eight-hour average of 

no more than 0.075 parts per million (ppm) of 

ozone.30 Ground-level ozone — the primary com-

ponent of smog — is created when volatile organic 

compounds (VOCs) and nitrous oxides react in 

the presence of sunlight and hot weather. Internal 

combustion engines, power plants and industrial 

plants emit these substances.

EXHIBIT 2-21

Source: Texas Commission on Environmental Quality.
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If the federal government 

imposes limits on emissions 

of greenhouse gases 

such as carbon dioxide, 

it will inevitably shape 

the decisions made by 

Texas business, investors 

and policymakers as 

they develop the energy 

infrastructure.

eff ects. And some greenhouse emissions, such as 

carbon dioxide, are not regulated at all.

In April 2007, the U.S. Supreme Court ruled that 

EPA has the authority to regulate greenhouse gas 

emissions.36 Although the Court found that EPA 

was required to regulate greenhouse gases unless 

it provided a scientifi c reason not to do so, the 

agency has not yet taken action to regulate carbon 

emissions. In April 2008 a coalition of states, 

cities and environmental groups sued to require 

EPA to publish an agency analysis that found 

that greenhouse gas emissions endanger humans 

and contribute to climate change, an action that 

could lead to the adoption of rules regulating 

greenhouse gases. Federal legislation establishing 

a framework for regulating and reducing green-

house gas emissions has also been fi led in the U.S. 

House and Senate.37

Th us far, the most prominent legislation on green-

house gas emissions (such as carbon emissions) in-

troduced in the U.S. Congress is Senate Bill 2191, 

introduced by Senators Lieberman and Warner in 

October 2007. As fi led, S. 2191 would establish 

an emissions “cap and trade” system intended to 

reduce U.S. carbon emissions to 2005 levels by 

2012, 15 percent below 2005 levels by 2020, and 

70 percent below 2005 levels by 2050. As of this 

writing, the bill had passed committee and was 

awaiting action by the full Senate.

Cap and trade systems typically limit emissions to 

a specifi c level, issue emissions allowances in some 

manner and allow the subsequent owners of those 

allowances to sell them on a market. Entities that 

acquire more allowances than they use can sell the 

surplus to entities that need more allowances.

Emissions allowances can be given to industries 

based, for example, on historical emissions, or 

they can be sold, typically via an auction. S. 2191 

would give some allowances away and auction 

others, but over time would increase the share of 

total allowances that are auctioned.

As the nation’s leading consumer of energy, due 

in part to its large industrial sector, Texas could 

face a signifi cant economic impact from any policy 

that caps greenhouse gas emissions. Th e National 

Association of Manufacturers and the American 

Council for Capital Formation, for example, re-

responsible for determining what measures should 

be implemented to meet air quality standards.

In March 2008, as part of its mandatory fi ve-year 

review of the Clean Air Act, EPA lowered the 

eight-hour ozone limit from 0.08 parts per million 

to 0.075 parts per million. Industry representatives 

and some state offi  cials opposed any tightening of 

the ozone standard, citing the estimated $7.6 to 

$8.8 billion cost to aff ected industries to meet the 

new standard.32

Th e consequences of the lower ozone standard 

for Texas could be signifi cant. Th e new standard 

is likely to substantially increase the number of 

nonattainment counties above the current 17, and 

regions that were already in nonattainment under 

the old standard could face additional restrictions 

under the lower standard. Other areas that were 

not yet in nonattainment or had recently achieved 

attainment could fall into nonattainment and 

face new restrictions.33 Regions aff ected by the 

new rule likely will include Dallas-Fort Worth, 

Houston-Galveston-Brazoria, Beaumont-Port 

Arthur, El Paso, Northeast Texas, Austin, and 

San Antonio. 

State and local offi  cials point out that much of the 

pollution affl  icting many Texas counties does not 

originate locally but instead blows in from the east 

from refi neries, power plants and other indus-

trial activity. Some of these critics argue that it is 

unfair for Texas cities and counties to be punished 

given Texas’ unique characteristics such as its busy 

port in Houston, its extensive refi nery operations, 

its border with Mexico and its international entry 

points fi lled with idling vehicles.34 Other critics 

argue that these challenges should be addressed by 

state or federal government through more strin-

gent restrictions on emissions from vehicles, power 

plants and other industrial activities that aff ect air 

quality in areas that are downwind.35

Whereas current federal regulations deal primarily 

with pollutants contributing to ozone and other 

public health threats, much of the current debate 

concerning energy and the environment is focused 

on greenhouse gas emissions, which most climate 

scientists believe contribute to global climate 

change. Th e emissions of some greenhouse gases, 

such as nitrous oxide, are restricted under the Clean 

Air Act, though not because of their greenhouse gas 
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Water policy intersects 

with energy policy in 

numerous ways.

lead to lower energy demand, just as improved 

energy conservation and effi  ciency will lead to 

lessened demand for water resources.

Another important issue is the impact that energy 

production has on water quality. Without proper 

controls, energy production has the potential to af-

fect water quality. Waste streams fl owing from min-

ing runoff  can aff ect water supplies; air pollution 

from power plants can lead to acid rain; aquifers 

can be contaminated by oil and gas exploration and 

production; and the irrigation of biofuel crops can 

lead to pesticide runoff . State and federal environ-

mental regulations exist to protect water quality, 

and proper mitigation activities by utilities, mining 

companies, agricultural producers, and other inter-

ests can minimize many of these harmful eff ects.

Finally, evaporation due to surface water stor-

age in reservoirs is an important consideration in 

evaluating hydroelectric power projects. Th e U.S. 

Department of Energy estimates that evaporative 

losses associated with hydropower are approxi-

mately 3.8 billion gallons per day.40

GOVERNMENT AND 
THE ENERGY INDUSTRY

As should be clear from the above discussion of 

environmental regulations, government action can 

infl uence the development of energy resources. 

Federal, state and local governments can aff ect 

the development of any industry, directing private 

investors away from resources in which they might 

otherwise invest. Similarly, government action 

can drive investment toward resources that might 

otherwise be ignored. In other words, government 

action can distort markets.

Such government action can take a variety of forms: 

regulation, such as the Clean Air Act discussed ear-

lier in this chapter; taxation, which makes the cost 

of a product or service more expensive; or subsidies, 

which can encourage investment in and develop-

ment of resources, products or services.

Regulation and taxation can be used to limit nega-

tive spillover eff ects — “negative externalities” — 

that result from a given activity. Negative externali-

ties impose costs on society that are not borne by 

the producers or consumers of a product or service. 

Pollution is a classic example of a negative externality 

leased an analysis of S. 2191 in March 2008. Th eir 

analysis concluded that Texas would see reductions 

in gross state product and household income, along 

with higher gasoline and electricity prices, if the bill 

were passed in its current form. 

If the federal government imposes limits on emis-

sions of greenhouse gases such as carbon dioxide, 

it will inevitably shape the decisions made by 

Texas business, investors and policymakers as they 

develop the energy infrastructure.

Clean Water Act
Under the federal Clean Water Act, states must 

establish standards describing the ways that water 

bodies can be used. Th e Texas Surface Water 

Quality Standards defi ne four general categories 

of water use: aquatic life use, contact recreation, 

public water supply and fi sh consumption.

States generally have focused on controlling “point 

sources” of pollution, or pollution that can be 

traced to a specifi c location. Point-source pollution 

is the most serious cause of water pollution, and 

can be controlled by treating wastewater before 

discharging it into lakes or rivers. According to 

TCEQ, about 59 percent of the water bodies in 

Texas were “impaired” — not meeting the state’s 

quality standards — in 2006.38

WATER AND ENERGY

Water policy intersects with energy policy in 

numerous ways. Water is used directly to gener-

ate electricity through hydroelectric power, and 

to cool thermoelectric power plants, enhance oil 

recovery, refi ne oil and biofuels, irrigate corn and 

other sources of biofuel and aid in the extraction 

of coal and other natural resources.

A distinction should be made, however, between 

water withdrawals and water consumption. Power 

plants with “open-loop” cooling systems require very 

large water withdrawals, but almost all of this water is 

returned to its source. Most power plants constructed 

since the 1970s use “closed-loop” cooling systems. 

Th ese plants require much less water, although most 

of what they use is lost through evaporation.39

Water is required to produce electricity, and elec-

tricity is required to pump and transport water. 

Improved water conservation and effi  ciency will 
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Energy fuels economic 

development, and Texas’ 

demand for energy will 

continue growing for the 

foreseeable future.

tions within a few years, and that the banks will 

begin requiring new power plants seeking fi nancing 

to show that they will be able to generate profi ts 

with such emissions caps in place.41

Government policy also can have unintended 

consequences — impacts beyond what the policy 

was intended to achieve. A recent, oft-cited ex-

ample of this is government policy to encourage 

corn-based ethanol production. Ethanol produc-

tion, as discussed in Chapter 13 of this report, has 

boomed in recent years, indicating that govern-

ment policy has achieved its goal. As Chapter 

13 also notes, however, the policies intended to 

encourage the use of ethanol have had dramatic 

impacts in other areas. Rising corn prices result-

ing from strong ethanol demand have raised prices 

in other markets, indirectly increasing prices for 

other agricultural products, including crops whose 

supply has decreased as farmers replace them with 

higher-priced corn. It also raised feed costs for 

cattle ranchers as well as poultry and pork produc-

ers, thereby raising meat prices.

Texas-based Pilgrim’s Pride, Inc. eliminated 1,100 

jobs after closing a chicken processing plant in Sil-

ver City, North Carolina and 6 of its 13 distribu-

tion centers. Th e company cited record high prices 

for corn and soybean meal, as well as an oversup-

ply of chicken, as reasons for the job cuts.42

Th ese are only a few examples illustrating how 

policy plays a key role in the energy industry. Th is 

report draws no conclusions about the policies 

lawmakers should pursue. Instead, it is intended 

to provide them with the factual information they 

need to make informed decisions as they carefully 

weigh the costs and benefi ts of policies to achieve 

the state’s energy goals.

OUTLOOK FOR TEXAS

Energy fuels economic development, and Texas’ 

demand for energy will continue growing for the 

foreseeable future. Meeting this demand will re-

quire a diverse array of existing and new resources 

and technologies, combined with improved energy 

effi  ciency.

In the following chapters, we will explore the avail-

ability, costs and benefi ts of various fuel sources 

to meet our growing demands. We also discuss 

whose costs often are borne by society at large 

instead of by the producers of that pollution. Th e 

Clean Air Act, in turn, is an example of regulation 

intended to limit the impact of pollution by forcing 

polluters to pay for equipment to reduce emissions.

Regulation and taxation are government actions 

that typically discourage a given activity. Subsi-

dies, on the other hand, can encourage the private 

sector to engage in some activity by using tax 

dollars to make such investments more attrac-

tive. Recent examples of energy industry growth 

strongly infl uenced by government subsidies 

include the production of corn-based ethanol and 

wind-generated electricity. Chapter 28 of this 

report details the value of federal, state and local 

fi nancial subsidies to the energy industry.

Energy, then, is an industry in which the govern-

ment has traditionally exerted infl uence through 

regulation, taxes and subsidies. In Texas, for ex-

ample, the oil and gas industry has benefi ted from 

subsidies, is subject to a mature set of regulations 

and has contributed a signifi cant portion of state 

revenues through the taxes it pays. And a recent 

surge in renewable energy resources in Texas, par-

ticularly wind, has benefi ted from subsidies such 

as property tax value limitations as well as regula-

tions requiring power companies to use renewable 

energy sources for a certain amount of their total 

electricity generation.

Furthermore, the mere prospect of government 

action can infl uence private investment decisions. 

A comparison between recent developments in 

the coal and wind industries is instructive in this 

regard. Th e wind industry, as noted above, has 

grown rapidly in Texas in recent years. In addition 

to federal, state and local subsidies that encour-

age investment in the industry and the improving 

cost-competitiveness of wind-generated electricity, 

investor anticipation of new federal regulations 

to limit carbon emissions has encouraged private 

investment in emissions-free wind farms.

Conversely, many investors may be hesitant to in-

vest in new coal plants, as any regulations limiting 

carbon emissions are likely to raise the cost of coal-

generated electricity. To cite just one example, three 

major investment banks — Citigroup, J.P. Morgan 

Chase and Morgan Stanley — recently announced 

that they believe Congress will enact carbon restric-
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breaking look at the extent of current government 

involvement in the energy sector through a detailed 

analysis of subsidies across energy sources.
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