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INTRODUCTION 

In the decade from 1960 to 1970, the consumption of energy 

1n the United States grew at an annual rate of 4.3 percent, 

while the growth in domestic energy production lagged behind 

at a rate of 2.6 percent. 1 This discrepancy transformed the 

United States from a net energy exporter to a net energy im

porter. At present, this country cannot satisfy domestic demand 

with domestic production and must make up the difference through 

one or more of the following measures: 

1. Increase importation of energy sources, especially 

petroleum and liquefied natural gas; 

2. Increase the domestic supply of energy sources, 

especially coal and uranium, and, to a lesser extent, oil and 

natural gas; 

3. Develop new energy sources, such as geothermal and 

solar energy; and, 

4. Decrease wasteful energy consumption by improving the 

efficiency of energy systems and the component parts, reducing 

wasteful practices and shifting to less energy-intensive ac

tivities.2 

In the late 1960's the United States pursued the first 

alternative, that of increasing imports, and held to that policy 

until the fall of 1973 when the Arab oil embargo made that 

position untenable. Now, the national security risk inherent 

in importation of oil has led to alternative policies. This re

port will focus on energy conservation. 



Any attempt to conserve energy in Texas through the passage 

of legislation must deal with various economic, social, tech

nological and legal constraints. This report will discuss 

measures for conserving energy and analyze the possible legal 

issues that would be involved with each alternative. 

I. CONSUMER EDUCATION 

Since energy demand is largely a function of consumer be

havior, an important part of any conservation program is 

consumer education. It is an effective short-term measure which 

will also have mid- a:nd long-term effects as consumer habits are 

changed. Consumer education is a necessary part of energy con

servation in each of the four areas discussed in this report. 

Increased energy costs and energy shortages have caused 

greater public interest in conserving energy in all areas. Given 

this interest, a public information campaign similar to the 

successful "Drive Friendly" automobile safety campaign conducted 

by the Governor's Office would serve two purposes. First, it 

would show key areas where conservation is immediately possible. 

Second, it would serve as a reminder that continued conservation 

is needed to prevent another crisis caused by continuing over

demand. There are no legal problems involved in the enactment 

and implementation of this program. Supplementary measures to 

give the public information on the efficiency of equipment and 

the cost of energy will be discussed below. 
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II. LEGAL ISSUES 

The Constitutions of the United States and of Texas limit 

this state's authority to mandate the conservation of energy. 

This section of the report will discuss the validity, under the 

two constitutions, of energy conservation measures in general. 

Later sections will apply the same constitutional tests to 

particular conservation proposals. 

A. Limitations Imposed by the United States Constitution 

To conform to the United States Constitution - - the 

3 
"supreme law of the land" - - a state energy conservation measure 

must pass certain tests involving the Due Process, Taking, 

Supremacy, Commerce, and Equal Protection Clauses. 

1. Police Power 

Energy conservation legislation affecting private 

activities would constitute exercises of the state's "police 

power" that is, its inherent4 authority to legislate for the 

public "good." Although the police power is one of the least 

limitable of governmental powers, 5 particular exercises of it 

must meet the requirements of the Due Process 6 and Taking7 

Clauses. Such statutes must {1) have a proper "object," 

(2) bear a reasonable relation to the attainment of the object, 

and (3) not be arbitrary or unreasonable. 8 

The proper "object" test determines whether the end 

to be achieved by the legislation is one sufficient to justify 
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governmental promotion. Valid objects include protection of 

the public health, safety, morals, and welfare. "Welfare" has 

been construed to encompass the peace, order, economic well-

b . f d . . 9 b' f e1.ng, com ort, an secur1.ty of the commun1.ty. Most o Jects o 

energy conservation would fall within one or more of these 

expansive categories. 

Second, to constitute a valid exercise of the police 

power, the regulation imposed by the legislation must bear a 

reasonable relation to the attainment of the object. 10 The 

Legislature is given wide discretion in this determination to 

the extent that "debatable questions as to reasonableness are 

not for the courts but for the legislature."
11 

The statute will 

pass constitutional muster if there is any reasonable basis upon 

which the legislature could have decided it was necessary or 

desirable for its intended purpose. 12 

Third, the exercise of power must not be arbitrary 

or unreasonable. Usually, reasonableness is determined by 

balancing the public "good" to be achieved against the burden to 

be placed upon the person whose activity or property is being 

regulated. As the United States Supreme Court has said: 

"To evaluate [the police-power 
measure's] reasonableness, we 
therefore need to know such things 
as the nature of the menace against 
which it will protect, the avail
ability and effectiveness of other 
less drastic protective steps, and 
the loss which appellants will 
suffer from 1~he imposition of the 
ordinance." 

-4-



It has been contended that in addition to passing the balancing 

test, the legislation must seek, not merely the attainment of a 

public good, but the elimination of some harm to the public. 14 

In applying the three tests, the Supreme Court has 

exhibited two important tendencies. In applying the balancing 

test, the Court has been less tolerant of state measures that 

restrict the use of property than of measures that interfere 

with certain personal activities. 15 

In considering property losses, some courts have 

added another limitation to the balancing test. The exercise 

will be unreasonable if it deprives the owner of virtually all 

profitable use of his property and thereby diminishes its value 

to practically nothing. This rule was stated in Pennsylvania 

Coal Co. v. Mahon: 

The general rule at least is 
that while property may be regu
lated to a certain extent, if 
regulation goes too far it wi~l 
be recognized as a "taking." 

h . h b 1 . . . d 17 d h t However, t lS test as een severe y crltlclze an as no 

always been applied in situations where the diminution in value 

ld . k . 18 wou seem to 1nvo e 1t. The Supreme Court, in Goldblatt v. 

Town of Hempstead, stated that if the property was being used to 

inflict injury upon the community, a prohibition by the legisla-

ture of its use 1n that manner "cannot, in any just sense, be 

deemed a taking or appropriation of property for the public 

benefit .. 
,.19 
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Moreover, when evaluating the public good to be 

derived from the exercise of the police power, the courts fre-

quently tip the scales in response to the type of "good" in-

volved. When ro;:.~.tters of public health or safety are directly 

involved, much weight. is given to the public "good" and little 

20 to the burden placed on the regulated person. But where the 

public "good" is merely a matter of comfort or convenience, the 

courts will take a more crit.ical look at the necessity of 

achieving it. 21 

In the light of the emphasis placed on energy con-

servation by state and federal energy officials, such an object 

mig~t well fall within the category heavily favored by the 

courts. 

It should be noted that the above tests apply to 

exercises of the police power by the state or any of its sub-

divisions. An exercise by a political subdivision must also be 

pursuant to police powers delegated to it by the state. 22 

2. Commerce and Supremacy Clauses 

Energy conservation legislation must also comply 

with the Commerce and Supremacy Clauses. Tests for both are 

cogently discussed in the report for Project L/R-4, "Legal and 

Regulatory Policy Aspects of Energy Allocation." That report 

will be referred to in analyzing the constitutionality of various 

proposed energy conservation measures, below. 

-6-



In general, energy conservation legislation which 

affects commerce must be analyzed in accordance with the 

following general rules: 

(1) If there is a need for nationally uniform 

regulations, no state may enforce its own regulations. 

(2) If the state statute deals with a matter of 

local concern, it is more likely to be upheld. 

(3) The state action may not unduly burden or 

discriminate against interstate commerce. 

(4) If the state statute constitutes a traditional 

exercise of the police power, it stands a better chance of being 

upheld. 23 

The Supremacy Clause negatives all state legisla

tion in subject areas pre-empted by federal legislation. In 

areas where Congress has been silent, a state is free to act. 

Since relatively little federal energy conservation 

legislation has been enacted, most state conservation measures 

probably would not run afoul of the Supremacy Clause. 

Later in this report the tests for federal pre

emption set out in the report for Project L/R-4 will be applied 

to the various conservation proposals presented. 

3. Taxing 

The primary constitutional limitation upon the 

state's taxing authority is the Commerce Clause. States may not 

enact taxes which discriminate against or place an undue burden 
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upon interstate commerce. 24 

Ad valorem property taxes may not be levied upon 

goods "in the course" of interstate commerce. 25 However, once 

goods have reached their destination in a state, that state may 

tax them. 

Instrumentalities used to convey commodities 

interstate, such as airplanes, railroad cars, and trucks, are 

subject to a different test for ad valorem taxation. They must 

have acquired a "taxable situs" in the taxing state to satisfy 

due process requirements. Generally, the instrumentality will 

be deemed to have a taxable situs within a state if it receives 

benefits or protection from the taxing state. 26 If an instru

mentality has more than one taxable situs, apportionment will be 

required to avoid double taxation. The method of apportioning 

the value of the instrumentalities will be upheld if it approxi

mately reflects the extent of average physical presence within 

the taxing state. 27 

Generally, sales taxes are valid as long as they 

are imposed on any sale consummated within the state, even if 

the goods came into the state through interstate commerce. Such 

taxes are considered, not a direct burden on interstate commerce, 

but a reasonable method of reimbursing the state for the cost of 

governing the jurisdiction in which the sale takes place. 28 

If, however, the sale actually takes place outside the state, the 

tax is invalid. 29 
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The state also may levy use taxes on goods used 

in the state as long as the tax does not discriminate against 

goods brought in from out of state. 30 

Taxes on interstate carriers such as trucks may 

be imposed only to the extent they fairly compensate the state 

for the cost of providing roads and administering traffic re-

gulations. In determining fairness the court will consider: 

(1) the formula used to determine the tax, 

(2) legislative and judicial determinations as 

to the purpose of the tax, and 

( 3) h h . t d 31 ow t e revenues are appropr1a e . 

B. Limitations Imposed by the Texas Constitution 

Energy conservaton measures enacted by the legislature 

must also accord with the Constitution of the State of Texas. 

Article I, the Bill of Rights limits the state's powers 

by prohibiting the state from, among other things, making any 

ex post facto law, retroactive law or any law impairing the obli-

gation of contracts, §16; taking, damaging, or destroying private 

property for public use without just compensation, §17; making any 

irrevocable or uncontrollable grant of special privileges or im-

munities, §17; depriving any citizen of "life, liberty, property, 

privileges or immunities . . except by the due course of the 

law of the land," §19; and allowing perpetuities or monopolies, §26. 

Article I, §28, vests in the legislature the sole power to suspend 

laws. 

Allegations that these provisions were violated might well 
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form the basis of legal challenges of future state actions in 

the energy field--particularly of actions regulating or prohi-

biting private activity. It appears from Texas case law, however, 

that the courts will be hesitant, except in unusually oppressive 

circumstances, to strike down any legislative exercises of the 

police power. Such enactments generally enjoy a presumption of 

l 'd. 32 va J. J.ty. Moreover, to defend against claims that a particular 

governmental action violates either the contract clause, §16, or 

the due course clause, §19, the state need show only that the ac-

tion was a reasonable measure providing for the health, safety, 

good order, comfort, or general welfare of the community. 33 

Finally, even though a regulation results in diminution in value 

or complete loss of private property, it is not a "taking" under 

§17 and compensation of the private owner will not be required.34 
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III. ENERGY CONSERVATION IN THE RESIDENTIAL/ 
COMMERCIAL SECTOR 

A. Introduction 

The residential/commercial sector includes all homes, 

apartments, farms, fisheries, construction contractors, whole-

sale and retuil trade, finance and insurance companies, real 

estate and law offices, hotels and restaurants, repair services, 

health services, recreational services, schools, museums and 

art galleries, and all governmental institutions. Conservation 

measures which apply to one of these categories are applicable 

in many of the others. For that reason, and because their use 

of energy is similar, the residential and commercial sectors are 

grouped together (hereinafter referred to as "r/c sector" ) . 

Currently, the r/c sector accounts for about 20% of the 

energy consumed in the United States. The greatest uses of 

energy are for space heating and cooling, water heating, refrigera-

tion and cooking. In the residential sector, these four uses 

account for 88% of total energy consumption and in the com

mercial sector, 77%.35 

While the use of energy in the r/c sector is projected to 

decline as a percentage of total United States energy demand, 

nevertheless, within that sector, demand is projected to increase 

41% between 1971 and 1990 (See Figure l). Figure 1 is taken as 

a base projection throughout this report. References to energy 

savings in any sector would reduce the projected United States 

energy demand given in Figure 1. 
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In the short term, little can be done to change the energy 

consuming systems, such as houses and office buildings, because 

36 
their "birth" and "death" rate is so low (3% and 1% respectively) . 

Therefore, short-term energy conservation in this sector will 

have to come through system component changes and changes in the 

way consumers use energy in their homes and offices. 

Without including modular integrated utility systems, solar 

power potential, or additional insulation for existing structures, 

the r/c sector conservation measures could result in a savings 

of 5,100 trillion BTUs within eight years. 37 This would be a 

3.7% reduction in the total projected national consumption 

(See Figure 1 and Appendix A) . 

Table 1 shows a breakdown of r/c energy savings. It should 

be noted that these savings were to have been achieved by 1980, as-

suming that the conservation measures were initiated in 1972. 

B. Building Codes 

Building code standards provide many possibilities for 

energy conservation. According to numerous sources, the most 

significant savings in this area would come from improved 

insulation standards which would reduce the energy needed for 

h . d 1' 38 space eat1ng an coo 1ng. Mandatory storm windows, doors and 

weather stripping also would save energy. The actual amount 

of savings obtained by such legislation would depend upon the 

rate at which buildings subject to the new code replace buildings 

under the existing codes. 
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TABLE 1 

Annual Energy Savina• Possible in the 
Residential/ Commercial Sector 1980 

Savings Percent of Total Percent of 'Total 
Trillion of Residential/ CoT! National Con&~· 

Residential BTU/Year mercia! Sector_ tion All Sectors_ 

Space Heating 
and Cooling: 
(a) Existing homes 1,100 3. 1 1. 1 
(b) New homes 1, 100 3. 1 1. 1 

Water Heating zso • 7 • 3 

Cooking 50 • 1 • OS 

Refrigeration 100 • 3 • 1 

Air Conditioning Equipment 500 1. 4 • 5 

Other, including lighting, 
clothes drying, etc. 50(1 ...L...i I~ 

Residential Total 3,600 10. 1 3. 7 

Commercial 

All Commercial Uses 1,500 .-.z 1. 6 

Total 5,100 1o6. 3 5. 3 

This energy savings ia equivalent to z. o6 mWion BPD of crude oil. 

1/ 

2./ -

Percentages calculated on basis of a denominator of 35. 6 quadrillion BTU. 
This ia the energy consumption of the residential/commercial sector 
including electrical energy, expected in 1980 as derived from Table A-1 
(Appendix A). 

Percentages calculated on basis of a denominator of 96 quadrillion BTU whiQ 
is the total national consumption for all sectors expected for 1980 as shown 
in Table A-1 (Appendix A). 

Source: Office of Emergency Preparedness, The Potential for Energy Conserva
tion, Oct. 1972. 
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Codes regulating interior and exterior lighting systems 

could also conserve energy. In particular, the use of flourescent, 

mercury vapor and high intensity discharge lighting rather than 

incandescent lighting would reduce energy demands and in addition 

provide longer lamp life.39 

Equipment efficiency also could be a building code require

ment. The energy efficiency of heating and cooling systems vary 

greatly. For example, in a variation of end-use controls the code 

could forbid the installation of relatively inefficient electric 

heating systems. 

Legal Analysis. 

Any regulation adopted to improve both commercial and resi

dential structures would be subject to the police-power test 

discussed earlier. Because building codes are a traditional form 

of the exercise of police power, the reasonableness of the 

particular code would be the only issue. 

Although the state almost certainly has the power to enact 

a state-wide building code to promote energy conservation, 

counties in Texas, with a minor exception, lack authority to 

establish building codes. 40 The only building code provisions 

in areas not within the county exception or the jurisdiction of 

a municipality are, therefore, the federally imposed regulations 

made in home financing programs. To the extent that these 

regulations would parallel state standards adopted to conserve 

energy, the federal regulations would supersede the state regu

lations. Conventionally financed suburban or rural homes and 

commercial buildings are exempt from the federal regulations. 
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Implementation of a state-wide building code could take 

many forms. The legislature could enact a detailed set of 

standards or it could delegate the authority to do so to a state 

board. In general, under Texas law, the Legislature may dele-

gate power to an administrative agency to perform fact-finding 

and quasi-legislative functions that it cannot efficiently 

perform itself. 41 Provided that the Legislature declares a 

policy and fixes a primary standard, it may authorize the 

agency to promulgate rules to carry the legislation into effect. 42 

The Legislature may also empower an agency to enforce such rules 

and the underlying statute through the issuance of orders 

following evidentiary hearings. 43 Agency rules and orders 

ld b b . . d' . 1 . 44 wou e su ]ect to JU 1c1a rev1ew. Delegation of authority 

to promulgate energy-conserving standards would have the virtue 

of allowing for continuous review and updating to reflect new 

technology. A third approach would be to delegate the powers 

necessary to enact a building code to Texas counties. 

C. End Use of Fuel Controls 

One method to obtain the most efficient use of energy 

resources is to limit or prohibit specific uses. In Texas, such 

limitations have existed only in the industrial area. 45 

Placing limits on uses found in the r/c sector presents 

several problems. Generally, such users are dependent on city-

owned or franchised utilities for services. Alternative sources 

are not likely to be available. In a state as varied as Texas, 
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it would be exceedingly difficult to enact a statute allowing 

for regional variations in supply and demand for different 

energy sources. Enforcement of sweeping end-use controls on the 

millions of residences and small businesses in the state would 

be expensive and difficult. 

Legal Analysis. Equity problems would arise if homeowners 

and small businesses were forced to install new heating or 

cJoling equipment to comply with end-use controls. If the 

economic balancing test of Pennsylvania Coal Co. v. Mahon, 46 

were applied, such retroactive regulations might be held a taking 

of private property (the net cost of complying with the new 

standards) for which the state would have to pay just compensa-

tion to the owners. On the other hand, some courts have upheld 

against constitutional attack new fire and health structural 

standards imposed, at considerable cost to the private owners, 

. . . 1 b . ld . 4 7 h . h . . l l on ex1st1ng commerc1a Ul 1ngs. T e courts m1g t s1m1 ar y 

uphold energy-conserving structural standards, at least for small 

businesses. Nevertheless, a statute controlling end uses of energy 

sources would present fewer legal and equitable problems if it 

were applied only to new users. Needed flexibility could be 

provided through the delegation of standard-setting and enforce-

ment authority to an administrative agency. 

D. Regulation of the Sale of Goods 

Reduced consumption of goods that require large amounts of 

energy to manufacture or to use is another popular conservation 
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suggestion. Such a reduction might be brought about through 

prohibition of the sale of certain goods or through warning 

purchasers of such goods, via labeling, of the goods' energy 

inefficiencies. 

Prohibition of the Sale of Goods: Legal Analysis. 

A statute prohibiting the sale of energy-inefficient goods 

might conflict with the Commerce Clause by placing a burden on 

interstate commerce. On the other hand, the prohibitory 

standards would not discriminate between goods manufactured in 

Texas and goods manufactured in other states; the standards would 

ff t . . . t. 48 e ec uate no econom1c protect1on1sm mo 1ve. Moreover, the 

purpose of any such statutory prohibition -- to prevent the 

serious threat to public health and the economy which a shortage 

of vital energy sources would produce -- would clearly be within 

the police power of the state. 49 

Indeed, if energy waste can be seen as just as serious a 

threat to the public health and welfare as impure food or 

deceptive practices, even inspection and rejection at the border 

could be supported. 50 It is not likely, however, that this 

public policy argument would succeed in supporting border 

rejection of inefficient goods unless Congress had enacted 

legislation which either clearly invited such state action, or 

did not by necessary implication prohibit it. 51 

Recent cases which specifically deal with the prohibition 

of the sale of products have generally upheld the state's 
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exercise of its police power against Commerce Clause arguments. 

Frequently, the holding is based on the fact that the legislation 

involved does not directly regulate an instrumentality of 

commerce. 52 Therefore, a single uniform national standard is 

not required in the absence of federal action. 

In a key case, a New York law which prohibits the sale of 

goods made from the skins of crocodiles, alligators, and 

caimans was upheld against challenges based on the due process, 

commerce and supremacy clauses.53 The New York law, which was 

passed to protect endangered species, had a more extensive list 

than the federal list of endangered species. The court dismissed 

the argument that the federal listing and protection of endangered 

species had preempted the area, even though the legislation 

prohibited the importation and sale of foreign goods. The court 

also held that the loss of profits was not a denial of due 

54 process. 

In a case involving the import and sale of avocados from 

Florida, a California statute which based its test for maturity 

of avacados on varieties grown in that state was upheld in its 

application to Florida avocados of a different variety. The 

Florida avocados had been certified as mature under federal 

regulations. The court held that the federal regulations did not 

conflict and avocados could be subjected to both tests. 55 

The Oregon Bottle Law prohibits the sale of beverages 

except in specified containers.56 The Oregon court of Appeals 
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recently rejected a Corrunerce Clause challenge to the law on 

the ground that a state, in the absence of pre-emptive federal 

regulation, may control the sale of goods so long as the regulations 

d d . . . . . t 57 o not 1scr1m1nate aga1nst 1n erstate commerce. 

The chief argument against state regulation in this area is 

that 51 different standards for goods which are mass-produced 

would be an undue burden on commerce and also would violate the 

concept of a national common market. Before such a wide dis-

parity in regulations would occur, however, it is more likely 

that Congress would act or that manufacturers would comply with 

the strictest set of standards. Even if goods were specially 

manufactured for a particular state, it is the citizen of that 

state that would pay the additional cost. State legislative 

action would be a greater incentive for Congressional action 

than a mere request. The not insubstantial lobbying efforts of 

industry would probably be used to obtain federal legislation if 

varying state standards were burdensome and, especially, if the 

courts uphold those standards.58 

Efficiency Labeling: Legal Analysis. An energy efficiency 

labeling statute presents fewer legal problems than a statute 

prohibiting the sale of goods. The only realistic legal argument 

that could be made would be that federal action has preempted the 

area. But thus far, no federal legislation requiring labeling 

for energy conservation purposes has been enacted. 
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The United States Department of Commerce has adopted a 

voluntary labeling prograrn 59 and is currently supporting passage 

of a statute using energy efficiency ratios. 60 Opponents to this 

bill would prefer the use of operating costs which they claim 

will be easlier to understand for comparison purposes. 61 If 

labeling legislation is not enacted before the close of this 

session of Congress, it will have to be reintroduced. The 

probability of preemption in the near future is not great. 

The Department of Commerce has developed specifications for 

the voluntary labeling of room air conditioners which became 

effective May 1, 1974. 62 Specifications are pending for central 

air conditioners, household refrigerators, horne freezers, clothes 

washers, dishwashers, clothes dryers, kitchen ranges, kitchen 

ovens, water heaters and comfort heating equipment. The De

partment of Commerce program, therefore, will cover major appliance 

purchases. 

A State statute which requires labeling of major appliances 

would probably be easier to administer if it incorporated the 

specifications issued by the Department of Commerce. If federal 

legislation is enacted directing a different labeling technique, 

a statute which incorporates the federal standard would not 

necessarily be preempted unless the federal legislation prohibits 

any state enforcernent.63 
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E. Tax Incentives. 

Tax incentives are an effective method of encouraging energy 

conservation. Some are already in use. For example, nonreturnable 

containers are taxed when sold with contents to the consumer, 

while returnable containers are exempt. Thus, fewer bottles 

produced means less energy wasted. 

Other energy conscious tax exemptions could encourage the 

installation of additional insulation, storm windows and doors 

in buildings. Since cities which levy the sale tax under the 

Local Sales and Use Tax Act cannot themselves create such an 

exemption,6 4 the Legislature would have to act. It could create 

a new energy conservation classification which would exempt 

such items as a class from the Limited Sales, Excise and Use Tax 

statute. 65 

Other incentives such as a property tax exemption for the 

value of energy conservation improvements and an exemption for 

experimental projects in the use of solar energy and modular 

integrated utility systems in the residential and commercial 

sector could only be enacted by a constitutional amendment. 

Article VIII, Section 2 of the Texas Constitution voids any 

exemption not specifically authorized. 
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IV. ENERGY CONSERVATION IN THE TRANSPORTATION SECTOR 

A. Introduction 

The transportation sector accounts for 25% of the energy 

consumed in the United States, and is projected to stay at ap

proximately that percentage of total energy demand66 (See Figure 

l) • 

use 

Within the transportation sector, the breakdown of energy 

is:67 

Automobiles - 55% 

Trucks - 21% 

Aircraft - 7.5% 

Railroads - 3.5% 

Buses, waterways (freight), pipelines - 3% 

Passenger travel by boat, pleasure boating, non-bus 
mass transit - 10.4% 

The transportation sector is 96%-dependent on petroleum for fuel, 

and most of that fuel is gasoline. 

-23-



Measures to conserve energy in the transportation sector 

fall into four categories: 

Reduction in demand for transportation services 

Shift of transportation demand to more efficient modes 

Technological changes to improve efficiency of petro
leum -dependent transportation 

Technological changes to allow greater use of non
petroleum-dependent transportation.68 

State government can make the greatest impact in the first two 

areas, demand reduction and transportation mode shift. As in the 

residential/conunercial sector, short-term conservation in the 

transportation sector must focus on reducing demand by changing 

consumer's attitudes about energy consumption. Consumer education 

and tax incentives will prove useful in this regard. 

In order to effect large-scale shifts in use of transpor-

tation modes and to develop new technologies, however, long-range 

planning becomes essential. The modal changes that will yield 

greater effeciency are: 

Shift urban passengers from automobile to mass transit 

Shift inter-city passengers from air to ground travel 

Shift inter-city freight from highway to rail (See Table 2) 

Consolidate urban freight movement. , 

Figure 2 and Table 2 show the historical energy efficiency of 

several modes of passenger and freight transportation, and emphasizes 

the energy conservation potential which appropriate shifts in mode 

of transportation can bring. 
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TABLE 2 

!NIRGY·INTENSIVINIII FOR FREIGHT TRAFFIC 

Mode 

Aircraft 
Trucks 
Intercity, Average 
Waterway 
Rail 
Pipeline 
Supertanker 

' Assuming 136,000 BTU/gal. 

El, BTU/TM' 

42,000 
2,800 
1,100 

700 
650 
450 
150 

Source: E. Hirst and J. C. Moyers, ''Potential for Energy Conservation," 
March 1973 (6). 
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B. Regulatory Policy 

Transportation controls are well accepted as an exercise 

of the state's police power. Commercial passenger and freight 

transportation are regulated by both the federal and state govern-

ments. In these areas, a coordination and reconciling of policies 

by all the regulatory bodies could insure that governmental policies 

do not cause inefficient use of energy for transportation. The 

failure to set the rates of carriers at all times by the cost of 

carriage has often led to inefficient use. In Texas, transporta-

tion policy is formulated and enacted by a number of independent 

agencies.69 Informal coordination is obtained through the Gover

nor's Inter-Agency Transportation Council. One alternative is a 

single transportation agency that could coordinate the use of all 

types of transportation in Texas. 

C. Automobiles 

Because automobiles consume over one-half of the energy used 

in transportation, a major effort has already begun to conserve the 

fuel they use. The required 55 mile-per-hour speed limit and FEO 

allocations are federal efforts to reduce the use of fuel by 

automobiles. 70 State efforts are also possible. 

1. Vehicle Equipment 

Motor vehicle efficiency varies by the types of equipment 

used. 'I'he equipment requirements 1n Texas are specifically enumer

ated by statute. 71 Radial tires, for example, help obtain better 
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mileage per gallon of fuel. The inspection statute could be 

amended to require their use. 

2. Taxation 

Taxation of equipment such as air conditioners which lowers 

the efficiency of a vehicle has been suggested as an incentive to 

eliminate or reduce their use. As a practical matter, the useful

ness of such taxation for energy conservation is doubtful. The 

optional equipment involved, such as air conditioners, power 

steering, and automatic transmissions, already are expensive addi

tions to the basic vehicle cost. Texas also levies a 4% sales tax 

on automobiles, thereby taxing all options at 4%.72 Because of 

the hot Texas summers, Texans have an additional incentive to 

purchase automobile air conditioners. 

If it were determined that higher cost would reduce substan

tially the purchase of energy-consuming options, the formulation 

of the tax would present several difficulties. For example, would 

it be fair to levy a flat rate tax on the purchase of an air 

conditioner that would be the same whether the air conditioner is 

installed in a Honda Civic or a Chevrolet Impala? The only way to 

measure the energy conservation benefits of reducing the purchases 

of an option would be the reduced efficiency of each vehicle re

sulting from installation. The levy of the option tax, if it 

truly were to have conservation benefits, would require the deter

mination of a complex set of factors for each make and model of 
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automobile equipped with various options. If the tax were not 

formulated ln this manner, incentives to obtain the most efficient 

vehicle would be lost. 

A tax levied according to the horsepower of the engine also 

would be an incentive to use the most efficient vehicle. This tax 

would be much simplier to apply. A factor in the tax should be 

the type of carburetor system used because, for example, a four 

barrel carburetor uses more fuel than a two barrel carburetor. 

An additional factor might also be the type of transmission because 

standard transmissions use less fuel. This tax could take the 

form of a sales tax or a yearly tax in addition to license fees 

already charged. These three factors also change the weight of 

the vehicle. 

A study of the United States Environmental Protection Agency 

tests for the miles per gallon obtained by various automobiles 

reveals two things: First, efficiency is not a direct correlate 

to the size of the engine; and, second, efficiency is a direct 

correlate to the weight of the vehicle. 73 Therefore, a motor vehicle 

license fee graduated by weight could offer direct conservation 

benefits. Because major energy-consuming options add to the weight 

of the vehicle, they would be included in the yearly license fee. 

The Environmental Protection Agency (EPA) report indicates that 

efficiency is greatest for vehicles weighing 2,000 pounds or less. 

Under the current Texas motor vehicle fee structure, the owner of 

a 2, 000-pound vehicle pays a fee of 60 cents cwt, while the owner 

of a 6,000-pound vehicle pays 50 cents cwt. 74 A revision of the 
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motor vehicle fee statute could be made to provide a greater 

differential between the vehicles according to weight and 

structured to recognize the greater efficiency of vehicles weighing 

2,000 pounds or less. 

3. Efficiency Labeling 

Automobile manufacturers. and dealers are currently using 

a large and confusing variety of mileage test results in their 

advertising programs. Many dealers place stickers giving EPA re-

sults for the vehicle weight classification next to the window . 
price sticker on new automobiles. All dealers could be required 

by state statute to use window stickers for new motor vehicles 

giving the EPA mileage results both for the weight classification 

and the particular model equipped with the same type of transmission. 

Consideration might also be given to requiring the posting of 

average operating costs. Some dealers currently use window stickers 

which include average operating cost information. The United 

States Department of Transportation has embarked upon a two-part 

automotive energy efficiency program. Data developed by the 

Department will furnish a more definitive basis to determine label

ing requirements. 75 

4. Mandatory Efficiency Requirements: Legal Analysis 

The constitutionality of prohibiting the sale of vehicles 

which do not meet efficiency standards is more doubtful than in 

the area of goods. The commerce clause has as its basic thesis 

the maintenance of a national common market without local protec-

tionist barriers. The regulation of goods can be upheld as a 
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valid exercise of the police power against commerce clause argu

ments where the regulations are nondiscriminatory and do not have 

an economic protectionism motive. Motor vehicles are more than 

goods involved in commerce. Automobiles are also a mode of 

transportation and therefore might be treated as a mode of inter

state commerce. In cormnerce clause cases, state actions are held 

invalid which unduly burden a mode of interstate commerce. 76 An 

additional policy argument may be made that due to the mobility of 

the United Stated population, a uniform national system is required. 77 

In view of the constitutional problems and the fact that manufacturers 

already are attempting to meet the demand for more efficient vehicles, 

fewer legal problems would result if state action is limited to 

efficiency labeling of vehicles and taxation policies designed to 

encourage the use of the most efficient vehicles. 

D. Mass Transit 

The increased use of alternative transportation modes is 

the most frequently suggested method to reduce the amount of fuel 

consumed by automobiles. According to studies done for the Texas 

Mass Transportation Commission, the bus is the best mass transit 

mode for Texas.78 This is because no Texas city currently has the 

population density required for the installation of new fixed rail 

systems. 

Federal aid for the development of mass transit systems is 

currently limited to capital expenditures. 79 However, the greatest 

costs for bus systems are operating costs. Fare box revenue has 

not been adequate to cover these costs and subsidies are required. 
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Since many of the mass transit systems in Texas are publicly owned, 

subsidies mus~ come from other public revenue sources. Cities have 

strict limitations on possible revenue sources for transit sub

sidies.80 The state could alter this by authorizing additional 

tax levies. The state currently levies two excise taxes on transit 

81 . system fuel. An exempt1on from these fuel taxes would be an 

administratively simple subsidy method because it does not require 

collecting taxes and then dispersing funds. Consideration might 

also be given to the implementation of a direct subsidy program 

by the state. 

An added difficulty for publicly-owned transit companies is 

that counties are unable to own, operate or contribute to the 

operation of transit systems, even though the system may operate 

outside the city limits. The Metropolitan Rapid Transit Authorities 

Act82 was designed to create a new district for this purpose. Houston 

is the only area which currently meets the specifications. A 

broader statute could be enacted to authorize the cooperation of 

cities and counties in operating and funding transit systems. As 

in the building code and zoning areas, if counties possessed broader 

powers, a major barrier to implementing energy conservation measures 

would be removed. 

E. Increased Cost of Fuel 

It has been suggested that fuel costs should be increased by 
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taxation to lower demand. Texas currently levies two excise taxes 

on motor vehicle fue1. 83 Diesel fuel, while more efficient in 

vehicle use, is taxed at a higher rate. Consideration might be 

given to taxing diesel fuel at a lower rate than gasoline. 

Raising the cost of fuel by taxation would raise equity 

questions. Already hurt by dramatically increased fuel costs, low 

and middle income individuals would be forced to spend a 

greater amount of their incomes on fuel. If adequate mass transit 

systems were available, the equity problem would be less for 

metropolitan area residents than for the large number of Texans 

who reside in small towns and rural areas without any mass transit 

system. Another problem with this method is that the conservation 

effect of the increased cost is unknown. 

F. Limit or Prohibit the Use of Automobiles in Specified 
Areas 

1. Restrictions on Use 

The use of alternative transit modes would be encouraged by 

restricting the use of automobiles in specific areas such as central 

business districts. Such restrictions also would have environmental 

benefits by reducing automobile emissions in congested areas. 

For a restriction on automobiles in a downtown area to be 

reasonable, adequate alternate transportation must be available. 

Taxis could be allowed to operate in the restricted area, as well 

as buses or other forms of mass transit. Adequate access for 

service and delivery vehicles must also be provided. The most 

workable restriction on motor vehicle traffic might be, \a prohi-

bition of automobiles with access allowed for taxis, mass transit 
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modes, service and delivery vehicles. Pedestrians and bicycle 

riders would also have access. 

Legal Analysis. The United States Supreme Court has long 

recognized that the use of streets and highways is a privilege sub

ject to reasonable restraints and donditions. 84 Texas cities have 

been specifically granted authority by the legislature to control 

the use of their streets.BS 

The legal issues involved in limiting the use of automobiles 

in specified areas revolve around the right of access possessed by 

property owners abutting the streets and the easement of use pos-

sessed by the public. The equitable issue is what happens to 

individuals who reside in those areas. 

The public need for imposing these regulations under the 

police power arises out of new conditions. The public welfare would 

be aided in several key areas by the reduction of the number of 

motor vehicles in congested areas. Regulations to protect and 

promote the economic welfare of the people have been recognized as 

a valid exercise of the police power.86 The crisis of the winter of 

1973-1974 has shown the severe economic consequences of energy 

shortages. Regulations to protect the public health are traditional 

exercises of the police power. The elimination of air pollutants 

is a national policy, and transportation controls are a major part 

of the plans to reduce pollutants. 87 Finally, pedestrian and 

bicycle safety would be aided by reducing the number of motor vehicles 

in congested areas. 

It is well-settled law in Texas that an abutting property 

88 owner possesses an easement of access. The Texas Constitution 
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gives the property owner the right to be compensated for damages 

caused by the loss of access. 89 An owner or lesseee of property 

abutting a street or alley also has statutory authority to enjoin 

the vacating or closing of a street or alley if he has not released 

his claims for damages or recovered them in a condemnation pro-

d . 90 cee 1ng. This right of recovery is limited to occasions where 

the exercise of eminent domain has caused the loss of access, 

while damages to access in not compensated where police power 

regulation has caused the loss. The owner of a parking garage can-

not recover damages for loss of access when a permit to cut an 

additional entry across a sidewalk is denied. 91 The right to re-

cover is also limited by the rule that if reasonable access remains, 

no compensable injury has occurred. Therefore, one of two public 

streets may be closed without compensation if the remaining street 

furnishes reasonable access. 92 

An abutting owner does not have the right to be compensated 

9 3 h . . 1 for losses caused by the rerouting of traffic. T ere lS no rlg~t 

to continue having traffic pass in front of a place of business. 

Therefore, the loss of automobile traffic to the area because of 

transportation controls would not be a compensable injury for busi-

nessmen. 

The issue then becomes the extent to which the access of 

abutting property owners can be restricted. The cases have never 

considered whether an abutting owner has the absolute right to use 

an automobile for access, primarily because generally all individuals 

have the right to use automobiles on public streets. 94 It would 

appear, however, that there is not such a right. Since the closing 
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of a street is not compensable where reasonable access is other

wise provided, reasonable limitations on the type of traffic 

permitted on an open street should not give rise to a right to 

be compensated. In this instance, access would be available but 

the means of access restricted. This is the same policy which 

supports exclusive bus lanes and bicycle lanes currently in use 

across the United States. A legislative finding that the use of 

automobiles in specific areas should be restricted because their 

use is hazardous and and detrimental to the public welfare should 

support such regulations unless it can be shown by a challenger 

that such a finding was arbitrary and capricious. 95 

2. Economic Incentives to Limit Use: Legal Analysis 

Increasing the cost of automobile use in central business 

districts is an alternative to complete prohibition. In theory 

increased cost would encourage the use of mass transit systems. 

The cost could be increased directly by parking taxes and tolls 

and relatively by employee encentives. 

An increase in the cost of parking in the central business 

district, for example, would be an incentive to switch to mass 

transit. The United States Supreme court has recently upheld a 

City of Pittburgh ordinance that levied a 20% gross receipts tax 

on parking garages against the attack that the tax was so high 

it was taking of property, especially since Pittsburgh operated 

parking garages. 96 
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Texas cities do not have statutory authority to levy a 

gross receipts or occupation tax on the operators of parking 

facilities or a surcharge on the users of them. Under Texas law, 

cities must be specifically given the authority to levy a tax for 

revenue. 97 Cities may charge license fees to cover the cost of 

administering the licensing statute, but a fee substant.ial enough 

to serve as a cost deterrent to using automobiles in central busi

ness districts would be subject to attack as a revenue measure. 

The legislature can remove these difficulties by enacting a stat

ute allowing cities to tax the operators or users of parking 

garages or lots. Alternatively, the state could levy the tax, 

or perhaps a joint tax such as the Sales Tax could be levied. 

Another economic incentive to use mass transit would be to 

charge a toll for using the streets in specified areas. Texas 

cities do not have statutory authority to levy a toll. Again, the 

legislature could provide that the toll be levied by the cities 

or levy a joint toll which the city and state would share. 

The primary difficulty with implementing a transportation 

controls program would be the lack of sufficient mass transit 

facilities to meet the sudden increase in demand. Because the 

reasonableness of the traffic controls probably will be the key 

issue in any litigation, an adequate transportation alternative 

to the automobile must be available. The prohibition of the use 

of automobiles in specified areas would have to be coordinated 

with the development or expansion of a mass transit system and 
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implemented in phases using other transportation controls such 

as taxes or tolls. While cities do possess general police powers 

to regulate the use of their streets and could enact regulations 

using these powers, specific statutory authority to enact trans

portation controls would furnish additional support because legis

lative findings have a presumption of reasonableness. 98 

Employers may encourage employees to car pool or use transit 

systems with a number of incentives, ranging from a $1 token for 

lunch in the company cafeteria to lower or no parking fees for 

vehicles used in car pooling. The possible legal issue for private 

employers with unionized members is the prohibition against uni

laterally changing employee wages and benefits. 99 In such cases, 

the employer would probably have to negotiate the incentive pro

posals with the union. 

G. The Relationship of Transportation to Land-Use Planning 

A major change in transportation modes could cause changes 

in land use. For example, prohibiting automobiles in one area may 

cause a movement of business to areas not controlled. Thus, the 

availability of mass transportation may become as important in 

land-use decisions as the availability of water and sewer service. 

Transportation controls could be envisioned and handled in much 

the sameway as zoning. One way to conserve energy might be to 

switch land-use planning decisions from requiring the adequate 

parking be provided to requiring that mass transportation be avail

able. 

Legal Analysis. Here again, the reasonableness of such a 
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requirement will depend on whether adequate mass transportation 

is actually available. An additional factor would be the amount 

of traffic connected to the business. 

In zoning cases where building permits have been limited 

due to the lack of capacity of water and sewerage systems, the 

restrictions have generally been upheld where the city or county 

was making an effort to expand those systems based of the projected 

growth of the area instead of on a predetermined self-limitation 

on growth. 100 Transportation controls used as a factor in deter

mining land use and the issuance of building permits must therefore 

be made pursuant to an overall plan which is designed to meet the 

transportation needs of the community. As a concrete example, 

Community A as a part. of its Master Plan projects that an extension 

of its mass transit routes to Point A will be needed in two years 

due to community growth. Community A makes the capital cost of 

such an extension part of a capital improvements bond issue. Pur

suant to this plan, Community A may deny Beta Corporation's appli

cation for a building permit to construct at Point Z a plant 

employing 1,000 people until the transit route has been extended. 

Even with the use of a master plan, zoning and building 

controls, the movement of business to uncontrolled areas cannot 

be completely halted by cities or counties because of the lack of 

adequate land-use powers. The need for transportation and land

use coordination furnishes further support for the enactment of 

land-use planning legislation which gives this authority to some 

governmental body. 
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V. ENERGY CONSERVATION IN THE INDUSTRIAL SECTOR 

A. Introduction 

Texas industrial energy consumption accounts for more than 

101 56.3% of the total Texas energy use. This is very different 

from the national industrial consumption figure of 29% (See 

Figure 1). Therefore, the projected 5 to 10% reduction in the 

United States demand102 resulting from the suggested conservation 

measures could have a substantial impact on the total energy 

demand in Texas. 

The industries within the industrial sector may be grouped 

into the following categories: Primary Metal Industries; Chemicals 

and Allied Products; Petroleum Refining and Related Industries; 

Food and Kindred Products; Paper and Allied Products; and Stone, 

Clay, Glass and Concrete Products. Table 3 lists national sta-

tistics for the energy each group uses. It is encouraging that 

the general trend within the industrial sector is toward greater 

efficiency. Tables 4 and 5 show that only four industries in the 

industrial sector have experienced an increase in their ratio of 

energy used to value added (Tobacco Manufactures - no. 21; Apparel 

and Other Finished Fabric Products - no. 23; Lumber and Wood Prod-

ucts - no. 24; Printing, Publishing and Allied Industries - no. 

27).103 However, these four industries are responsible for only 

two percent of industrial sector energy demand. The only other 

industry showing a decreased energy efficiency is Textile Mill 

Products (no. 22), with an increased ratio of energy consumed to 

value added which is insignificant. 

-40-



TABLE 3 

Industrial Fuel Consumption by Major Users 

Natural Petrolewn Elec-
~dustry Group Coal Gas Products tricity 

Primary metal industries 2,838 863 306 1' 291 

Chemicals and allied productu 666 1' 219 1, 426 1,626 

Petroleum refining and 
related industries • 1,012 1,589 225 

Food and kindred products 263 593 134 338 

Paper and allied producta 467 341 211 280 

Stone, clay, glass, and 
cone rete products 406 449 87 280 

Subtotal 4,640 . 4, 477 3,753 4,040 

All other induatriea 976 4,781 721 1, 572 

Total 5,616 9,258 4,474 5,612. 

*Input basis. 

Source: U. S. Department of Interior. Bureau of Minea, Minerala 
Yearbook 1968. 
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Energy 

5,298 

4, 937 

2,826 

1,328 

1,299 

1,222 

16,910 

8,050 

24,960 



TABLE 4 

CIIIIPAIUIOif or YAW! ADDED IN MA!'fU'FAt:"JIJIIINO WITH P0WU AJfD J'\IIL COifSUJO't'IOif 
IX THE llm"l! nt JAL tJ!CTOR 

(Peedatoeka ro: Included) 

latlo of Vdue ldlo of lnerl)' ltatlo of l1• Rate of Growth Rata of Orowth 
Standard Added 1n 1967 Uaed 111 1967 to crease ln En n 1:' '" Value Added•- of !ner17 Used·-

lnductrla1 to Value Added Enarl)' Used h Uaed to lncr,est lH2 to 1H7 1M2 to 1967 
Clau1 flea t ton tn 1962• 1982 ln Value Ad!!!. <e·u·cent e•r lear) <eercont e•r xear) 

20 1.20 1.13 0.142 3.71 I.SI 
11 1.11 1.00 1.111 3.1 14.1 
12 1.21 1.21 1.018 4.7 1.1 
23 1.32 1.87 1.215 5,7 lO.i 
24 1.31 1.51 1.208 5.1 ••• 
25 1.31 1.25 O,ltl 1.1 4.8 
28 1.30 1.25 0,112 1.4 4.1 
37 1.35 1.40 1.037 1.2 7.0 
21 1.39 1.31 0.842 1.1 5.1 
29 1.50 1.22 0.813 1.5 4.1 
30 1.49 1.21 O,IG8 1.3 1.2 
31 1.11 1.00 0,140 3.11 o.i 
32 1.21 1.18 0,151 3.1 3.0 
33 1.37 1.20 0,171 ••• 3.7 
34 1.52 1.43 0.141 1.7 7.4 
311 1.83. 1.29 0.711 10.3 II.~ 
31 1.10 1.41 O.IHO 1.5 f.i 
37 1.27 1.23 O,Ht 4.1 4.1 
31 1.37 1.15 0,112 ••• ••• 
3t 1.70 1.11 0.151 11.1 ••• 

a-ctor total 1.31 1.24 o .... 1.7. 4.4 

• ConaLant dollara. 

lou'cea: 1M3 Cenaua of Maautaeturea. 
1N7 en. .. of .. _taetv ... 
8toat.r~ .... arc' a .. tlt~t.oA 
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Growth ln Enerc, 
Uaed to Rate of 

Growth ln Value 
A44cd 

0.111 
4.217 
1.015 
1.195 
1.718 
0.177 
0,152 
1.129· 
0.809 
0,482 

0.627 
0,1)21 
0,117 
0.519 
0.151 
0,505 
0.135 
0.117 
0.701 
0.414 

0.157 



TABLE 5 

Major Group ZO--Fc.od and Kindred Products 

Major Group 21--Tobacco Manufactures 

Major Group 22-Textile Mill Products 

Major Group 23--Apparel and Other Finished Products Made 
Frorn Fabrics and Similar MateriaJ.s 

Major Group 24--Lumber and Wood Products~ Except Furniture 

Major Group 25-·-Furniture and Fixtures 

Major Group 26--Paper and Allied Products 

Major Group 27--Printing, Publishing, and Allied Industries 

Major Group 28--Chemicah and Allied Products 

Major Group 29--Petroleu:m. Refining and Related Industries 

Major Group 30--Rubber and MiBcellaneous Plastics Products 

Major Group 31--Leather and Leather Products 

Major Group 32--Stoneo Clay, Glass, and Concrete Products 

Major Group 33--Primary Metal Industries 

Major Group 34--Fabricated Metal Products, Except Ordnance 
Machinery, and Transportation Equipment 

Major Group 35--Machinery, Except Electrical 

Major Group 36--Electrical Machinery~ .Equipment0 and Supplies 

Major Group 37--Tranaportation Equipment 

Major Group 38--Professional, Scientific, and Controlling 
Instrwnenta; Photographic and Optical Goods; Watches and Clocks 

Major Group 39--Miacellaneous Manufacturing lndustriee 

Source: Offlce of Emergency Preparedness, The Potential for Energy Con

servation, Oct. 197 2. 
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The areas where conservation can be affected include: 

Improvements in the efficiency of industrial processes 

Replacement of inefficient equipment 

Recycling of materials 

Reusing of components 

Development of more efficient technologies 

The areas where the largest savings can be developed are in the in

creased efficiency of industrial processes and the replacement of 

inefficient equipment. The second greatest potential for energy 

savings is in recycling and reusing materials. The savings that 

can be expected from the development of new technologies are inde

terminate. 

B. Taxation 

Industrial users are currently exempted from the sales tax 

levied on the sale of electricity and natural gas. 104 Removal of 

this exemption would be one step in raising energy costs to encour

age greater efficiency. The removal of the exemption, however, 

would not be directly related to energy conservation because it is 

levied on the sales price rather than the amount consumed. This 

would be corrected if rate structures were inverted or flat rate. 

An advantage in removing the exemption would be the increased reve

nues received by cities which levy the sales tax, thereby furnish

ing more potentially available funds for mass transit. 

Exemption from property taxes would be an incentive to indus

trial installation of equipment for energy conservation and partici-
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pation in experimental energy conservation projects. Such an 

exemption would require a constitutional amendment in order to 

comply with the requirements of Article VIII, §2 of the Texas 

Constitution. 

An energy users tax levied on the amount of electricity or 

natural gas consumed would be more directly related to energy con-

servation. It could be either a flat rate or progressive tax. 

There are no Texas constitutional provisions which would prohibit 

the levy of this tax by the legislature. 

The increased industrial energy costs would probably simply be 

passed directly to the consumer. There would be some incentive to 

cut energy costs where possible to reduce the increase in price to 

the consumer. The incentive would be to prevent a loss in demand. 

C. Recycling and Reusing Components 

The reuse of materials has the potential of substantial energy 

savings. An example is the container field where disposable con

tainers for soft drinks require 4.1 times as much energy as return

able containers. 105 The reuse of returnable bottles and other re

usable items offemgreater potential for energy conservation than 

recycling. 

Texas already offers some encouragement for the use of return

able soft drink bottles by exempting these containers from the 

sales tax which 1s levied on disposable bottles. 106 Currently 

wrapp1ng, packaging, packing and package supplies and containers 

are exempt from the sales tax. An extension of this tax to the 
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disposable materials with an exemption for reusable materials would 

provide additional incentive. This would mean that disposable 

packaging mat.erials would be taxed when sold to the industrial or 

commercial purchaser while reusable items would continue to be 

exempt. 

Oregon has demonstrated that legislation prohibiting dispos

able bottles and cans can be effective. The major policy argument 

made against the Oregon bottle law is that it restricts the market 

area of beverage manufacturers. The Oregon courts have upheld the 

statute against arguments that it is unconstitutional under the 

due process and commerce clauses.l07 

Most items that can be recycled or reused are currently con

tributing to the solid waste disposal problems of 'Texas. Juris

diction over solid waste is split at the state level between the 

Texas Water Quality Board (industrial) and the Texas State Depart

ment of Health (municipal) • 108 Texas counties and other political 

subdivisions may also regulate solid waste disposal sites.l09 It 

is clear that the purpose of regulation is to protect "the health, 

welfare, and physical property of the people." 110 There is no 

statutory authority for either the Water Quality Board or Health 

Department to require that specific types of solid waste be recy

cled rather than buried in a sanitary landfill or disposed of by 

incineration. 

Certain types of materials are already being reclaimed at some 

disposal sites. Agricultural solid waste recently was a major dis

posal problem. The lack of chemical fertilizers increased demand 

-46-



for agricultural solid waste as a fertilizer and also partially 

solved the solid waste disposal problem. Increased energy costs 

and shortages in other areas could further encourage reuse and re-

cycling of other items. 

While economics will encourage recycling and reuse where pro-

fitable, the role of the state in managing solid waste disposal to 

encourage such recycling could be strengthened in several ways. The 

state could offer aid to political subdivisions for establishing 

reclamation facilities. The Texas Solid Waste Act could be amended 

to clearly state that recycling and reclamation of solid waste for 

the purpose of energy and other resource conservation recycling and 

reuse is the policy of Texas and is to be implemented by the rules 

and regulations of the Water Quality Board and State Health Depart-

ment. 

D. End Use of Fuel Controls 

End-use controls have been proposed as a method of eliminating 

wasteful uses of energy sources. The purpose would be to assure 

that each energy source is used in the most efficient and benefi-

cial way. 

1. Natural Gas 

A major example of a wasteful energy practice is the use 

of natural gas as a boiler fuel. The fuel proposed for substitution 

is coal which is not currently used in any substantial amount in 

Texas. The feasibility of conversion to coal by industrial concerns 

depends on the availability of coal and the environmental controls 
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needed to meet the requirements of the Clean Air Act and Texas 

Clean Air Act. The energy shortages which have developed in Texas 

could furnish incentives to seek coal as a dependable energy source 

despite the cost of installing air pollution control equipment. 

Texas industries have used natural gas as their rnajor 

fuel because of its historic abundance and cheap cost. The nat

ural gas consumed by industry is 44% of the total energy consumed 

in Texas. 111 Therefore, any major limitations on the use of nat

ural gas by industry could have substantial economic impact. 

Because from an energy conservation standpoint coal should 

be substituted for natural gas, particularly as a boiler fuel, co

ordination between the policies of the Texas Air Control Board and 

energy conservation must be obtained. An additional problem will 

be the requirements of the Environmental Protection Agency (EPA) 

issued under the Clean Air Act. In cases of conflict, the statu

tory requirements of the Clean Air Act will prevail under the suprem

acy clause.l12 The validity of regulations issued by the Adminis

trator is subject, of course, to court challenges. 

Legal Analysis. There is precedent in Texas for the con

trol of the end use of natural gas to prevent waste. These controls 

were imposed in an earlier era of oversupply rather than overdemand. 

The natural gas statute prohibits the use of sweet gas to manufac

ture carbon black when sour gas is available, and its physical waste, 

for example, by flaring in conjunction with the production of oi1. 113 

The United States Supreme Court has held that the current 

Texas statutes restricting end uses of natural gas are constitutional. 
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Writing for the Court, Mr. Justice Brandeis stated that the legis

lature may regula~natural resources for the purpose of conserva

tion as well as to prohibit physical waste. 114 

Article 6008 could be revised to allow a broader inter

pretation of waste of 11atural gas. 115 It is arguable that Article 

6029 empowers the Railroad Con~ission to issue end-use controls 

through its rule-making authority. Subsection (1) empowers the 

Commission to issue regulations prohibiting the waste of oil and 

gas as defined in other sections, while Subsection (8) directs the 

Commission to do "all things necessary for the conservation of 

crude petroleum, oil and natural gas and to prevent the waste 

thereof, and shall make and enforce such rules, regulations or 

orders as may be necessary to that end.~ 116 (Emphasis added.) 

However, Article 6029 authorizing the Commission to make 

rules and regulations was first enacted in 1919 and last amended 

in 1935. Article 6008 was first enacted in 1899 and subsequently 

amended many times. The specific statute controlling the end use 

of sour and sweet gas, Article 6008a, was first enacted in 1937, 

and amended in 1947 and 1949. T~e legislature apparently felt that 

either the Commission did not have authority under Article 6029 to 

issue such regulations or that additional legislative guidance was 

needed. Amendment of Article 6029 couJ.d clarify the Commission's 

regulatory authority in this area. 

The FPC regulates interstate natural gas and has estab

lished priority rankings for uses. United States Supreme Court de

cisions have held that FPC regulation totally preempts state regula-
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1 n. Therefore, state regulation of the end use of interstate 

gas will face strong preemption arguments. 

In support of state regulation, two arguments may be 

made. First, that state regulation does not conflict with FPC 

regulation and serves to further the policy of the FPC. Second, 

that the state regulation only operates when the natural gas has 

come to rest in Texas, is no longer in interstate commerce, and 

operates on both intra- and inter- state gas. State regulations 

which directly conflict with FPC orders would be invalid under the 

policy that where it is impossible to comply with both a state and 

federal regulation or statute the federal will prevail. 1 1B 

It Gould be to the benefit of Texas' economic future well 

being to encourage the substitution of other fuels for natural gas 

unless major new reserves are discovered. Whether specific statu-

tory controls would be of benefit is doubtful. In a situation where 

other, more efficient, energy sources were available and the sole 

reason for using natural gas is lower ccst, statutory control could 

serve a useful energy conservation purpose. The most feasible 

statutory control might be a phasing out of specific uses of nat-

ural gas geared to the projected availability of substitute fuel 

sources. To prevent the creation of unnecessary legal barriers to 

more efficient energy uses, the statute might delegate to a state 

agency or the Governor's Office the authority to issue regulations 

for the purpose of insuring the most efficient use of fuel for in-

dustrial purposes. Where fuel substitution is not considered feas-

ible, equipment changes to use waste heat recovery systems and other 
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technical advances could be required. This would be particularly 

effective under a state allocation system where the priority of 

the user could be lowered for failure to demonstrate efficient use 

and conservation practices. 

2. Other Energy Sources 

Petroleum products used by industry represent 9.5% of 

the total energy consumption of Texas. Electricity used by indus

try is 2.5% of the total energy consumed in Texas. These figures 

may appear minor when compared to the 44.3% of total energy con

sumption which industrial natural gas use represents. 119 Together, 

industrial use of petroleum products and electricity exceeds the 

total amount of all energy consumed by the Texas residential/com

mercial sector. These energy uses, therefore, are far from minor. 

A switch from natural gas to fuel oil is generally a poor 

one for energy efficiency and conservation. To prevent this, a stat

ute which provides for elimination of specific uses of natural gas 

could also provide that the substitute fuel will be more efficient. 

Electricity, although considered less efficient than nat

ural gas for many uses such as space heating and cooling, probably 

could be left out of any end-use regulations. Electricity has the 

advantage of being the end product of generation from numerous fuel 

sources. Substitution of more efficient for the less efficient of 

these fuel sources in conjunction with equipment efficiency require

ments could be the area of concentration for fuel efficiency in the 

use of electricity. Industries could be encouraged to pursue the 

goal of more efficient use of electrial energy by using this informa-
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tion as part of a priority ranking system for natural gas. 
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VI. ENERGY CONSERVATION IN THE ELECTRIC U'l'ILITIES SECTOR 

A. Introduction 

The electric utility sector consists of electric power gen

erating facilities. Texas is in a unique position with respect 

to electric power generation: its utilities are not subject to 

Federal Power Comnu.ssion regulatiorL This is due to the intra

state nature of Texas' utility industry. 

There are two electric power systems in Texas which are 

interconnected, and 70 other electric power companies. The two 

major systems are the Texas Interconnected System (TIS) , which 

provides 80 percent of all electricity consumed in the state, 

and the Texas Municipal Power Pool (TMPP) • 120 These two systems 

and the independent companies are cooperatively associated in 

the Electric Reliability Council of Texas (ERCOT). ERCOT is not 

connected with other power pools outside the State of Texas,and 

is therefore exempt from Federal Power Commission regulation. 

The electric utility sector is the fastest growing of the 

four energy-consuming sectors. Between 1971 and 1980, electric 

utilities are projected to increase their demand for electricity 

by 72 percent, and between 1980 and 1990, by 78 percent. Cur

rently, energy consumption in the electric utility sector is 25 

percent of the total U.S. demand. It has been projected that by 

1980 it will be equal to industrial consumption at 28 percent of 

the national energy use, and by 1990 it will require 38 percent 

of all energy consumed in the U.S. (See Figure l). 
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Electric utilities in Texas consume 12.9 percent of the 

total energy used in the state to create electricity which is 

5.9 percent of the energy used in Texas.121 In conversion to 

electricity, therefore, a substantial amount of energy is lost. 

On the national level, electric utilities in 1970 consumed the 

equivalent of 7.1 million barrels of oil per day of which the 

equivalent of 4.6 million barrels per day were lost in conversion. 122 

In Texas before 1973, electric utilities were 95 percent de-

pendent on natural gas as a boiler fuel. Since then, due to the 

shortage of natural gas, utilities have had to switch, to some 

extent, to middle distillates and residual fuel oil. Still, nat-

ural gas remains the predominant fuel for electric power genera-

tion. 

The national trend for efficiency of the utility sector has 
123 

steadily increased. Figure 3 shows the average heat rates of 

electric utilities using coal, gas and oil. From Figure 3 it can 

be seen that coal is the most efficient fuel for electric power 

generation, that gas is second, and oil is last. It should be 

noted that as conversion efficiency increases, thermal discharges 

decrease proportionately, thereby reducing a major environmental 

stress. It is not encouraging that Texas has been moving from nat-

ural gas to oil. At present, there are two coal-fired plants in 

the state, one owned by Alcoa in Milam County, and the other owned 

by Texas Utilities Company in Freestone County. Texas Utilities 
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is planning two more coal-fired plants, and the City of Austin 

in cooperation with the LCRA is planning a coal-fired plant near 

LaGrange. 

The problem of achieving energy conservation in the utility 

sector can be approached in four ways: 

Reduce demand for electricity in other sectors; 

Smooth out daily demand cycle; 

Switch power generation to more abundant fuel sources; 

Increase efficiency of power generation. 

B. Regulatory Policy: Legal Analysis. 

Utility rate regulation can be used to accomplish several 

conservation purposes. Rate levels can affect the demand for 

electricity by increasing cost. Rate levels can also be struc-

tured to increase the cost of electricity used during peak per-

iods to reduce peak demand and smooth out demand cycles. This is 

the basis of telephone rate structures. 

The rate structures of electric utilities are regulated by 

. 1 124 cities, towns and v1l ages. Gas Utilities are subject to rate 

regulation under these articles, but are also subject to state 

regulation if the utility involved appeals to the Railroad Com

mission.125 In addition, the Railroad Commission has the right 

h f . . 1' 126 to regulate t e rates o 1ntrastate gas p1pe 1nes and may es-

tablish a rate structure which gives a different rate to different 

users. 127 Ultimately, the rates of both electric and gas utili-

ties are subject to judicial review following the exhaustion of 
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administrative remedies. 

Rate structures are subject to attack as discriminatory. 

The courts, however, have upheld the use of different rates to 

different classes on the basis that such differences were "rea

sonable."128 Althou9h Texas cases do not go into the economic 

justification for lower rates to larger users, it can be justi-

fied in the electric utility as an attempt to reach marginal 

cost pricing in a declining cost industry. 

An inverted rate structure (where higher rates per unit are 

charg·ed with increased usage) is true economic discrimination 

because the cost per unit of serving the user decreases with 

increased usage when fixed costs are not increased by adding 

additional capacity. The courts and legislature have not, how-

ever, concerned themselves with the problems of economic dis-

crimination, but have looked toward discrimination between two 

. h . '1 . 129 consumers 1n t e same or s1m1 ar c1rcumstances. Therefore, 

an inverted rate structure, although never before tried, appar-

ently would not be subject to the legal attack of discrimination. 

An additional consideration before enacting an inverted rate 

structure is that the fixed costs of an electric utility in terms 

of generation capacity and transmission costs are substantial and 

that under state law the company is entitled to a fair rate of 

return on its reproduction cost new less depreciation. 130 A rate 

structure is formulated to give the utility the opportunity to 

earn the rate of return established on this reproduction cost new 
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rate base. If the inverted rate structure does reduce demand, 

the new rate structure must give the cornpany an opportunity to 

earn that amount. The popular belief among small users that use 

of an inverted rate structure will reduce costs to them, there

fore, is not necessarily true. All users will be required to 

meet a larger portion of the electric utility's fixed costs due 

to the probable loss in revenues. 

A second attack on an inverted rate structure would theo-

retically be possible, although the United States Supreme Court 

since Nebbia131 and ~~Natural Gas132 has ceased to review the 

wisdom of economic legislative controls using the doctrine of 

substantive due process. This is the theory that the regulation 

imposed must be reasonably related to the purpose for which it 

was imposed. Therefore, if it can be shown that the use of an 

inverted rate structure is not a reasonable means to accomplish 

energy conversation, such a rate structure could be struck down. 

Another possible rate structure change is to institute higher 

rates for energy consumed during peak-load periods or "peak-load 

pricing." The Federal Power Commission is currently studying the 

use of both types of rate structure changes. A third possibility 

would be a flat rate for all usages. 

The use of a rate structure as a tool of conservation is 

based on two assumptions: first, that the price elasticity of 

large user demand is sufficient to result in a substantial reduc

tion in use: and second, that such reduction is not due to turning 
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to alternative sources, such as company installed generators which 

could be even less efficient in energy use. If the first is not 

true, the changed rate structure will not accomplish its purpose 

and could result in substantially higher and unjustifiable returns 

to electric utilities. If the second is not true, energy waste 

instead of conservation will result. 

These two problems can be dealt with by a coordinated pro

gram of energy conservation. The problem of windfall profits due 

to regulatory lag can be handled with taxes, or requirements that 

the money be utilized for conversion to new nergy sources or re

search development programs. Governor McCall of Oregon has sug

gested that such profits'be allowed and used in research and 

development programs. The second problem can be dealt with by 

a prohibition of private generator installations, except as emer

gency equipment and end-use controls which would probhit the sale 

of gas or oil for such a purpose. Reliance on higher market prices 

alone might not work in this instance because the changed rate 

structure would have no relationship to actual costs. 

A significant problem with revised rate structure proposals 

is that the consumer has been faced with steadily rising costs in 

all areas, and any proposal to increase utility rates in a manner 

not justified by cost would be subject to great public opposition. 

Any sudden increase probably would not substantially lower use 

over the immediate period because consumer behavior in all pur

chases is governed by expectation. 133 It would result in delaying 
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new purchases or purchases of a different sort if the change in 

cost is viewed as long term. It is also hard to measure how 

much convenience is worth to the consumer. 

A major problem with implementing any new rate structures in 

Texas is the lack of a state utility commission. Utilities are 

essentially free from any true regulation except in large cities 

with sufficient funds to acquire expert advice. Implementation 

of rates for conservation purposes on a state-wide basis is im

possible to assure under the present statutory scheme. 

The legislature could preserve the current system of local 

control and still implement new rate structures by amending the 

statutes to require the use of a flat rate for all users or an 

inverted rate structure or of peak-load pricing or a combination 

of any of these. The legislature could also enact a simplified 

procedure for determining the projected revenues a utility is en

titled to seek. The currently used reproduction cost new rate 

base presents great administrative difficulties. An alternative 

would be to use original cost with any needed adjustments made to 

the rate of return -- for example, an automatic inflation adjust

ment factor. If a state utilities commission is formed, these same 

changes in the method of rate regulation would be an appropriate 

subject for its consideration. 

c. End Use of Fuel Controls 

In Texas, electric utilities currently rely almost entirely 

on natural gas. Current shortages of natural gas have caused some 
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Electric util.i ti.es arE~ making- plans for construe t.i.on of r:.uclear 
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'rhe area is extremely sensitive because of nat.ural gas shortages 

and th~ problerns :invol\ied in conversion to coal·-·fired plants. 

Equitable problem~-:: arise because the needs of the residential/ 

needs of direct industrial consumers. 

It appears that electric utilities fully realjze that con-

versions must be made t:o other fuels. However, as :in the indus-· 

trial sector, it would be advisable to delegate to a state agency, 

probably the Ra1lroad Con@ission, the authority to o~der conver-

sion to other fuels. ll'he problems of conversion, inclu.ding the 

mee·ti.ng of nece:sscn."y environmental safeguards and obt.aining ·the 

capital necessary to ruahe those conversions should be part of the 

statutory guidelines gJ.ven ·the Cornmission or agency, If it be-

comes apf:arent t.hat li::lectric utili ties ci.Ce Hot cO.iY\iel. t.ing t:o coal 

when and where possible, at that time steps should he taken to 

VII. SUWiARY OF AI,TERNATIVES 

The follow·ing- is a summary by sector of the major proposals 
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which would require action by the Texas Legislature. 

A. Residential/Commercial Sector 

1. Building Design 

The conservation of energy in building design can be imple

mented by adoption of a state building code statute which would 

require the administrative agency to develop, in addition to 

traditional building code requirements, criteria based on energy 

usage per square foot, to control lighting installation, and to 

control the energy efficiency of equipment. 135 Counties could 

be given the authority to enact and/or enforce the building code 

requirements. 

2. End Use of Fuel Controls 

In this sector, the consideration of end-use legislation 

could be limited to empowering an administrative agency to pro

hibit the installation of new equipment on the basis of the type 

of energy required for its operation. 

3. Regulation of Goods 

Although a national standard of energy efficiency for major 

appliances and equipment would be preferable, the Congress has 

not made progress in establishing mandatory national standards. 

To aid the citizens of Texas, therefore, the legislature could 

consider enactment of a statute providing for the adoption by an 

administrative body of efficiency requirements and efficiency 

labeling. 136 
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4. Taxation 

To enable the legislature to provide a property tax exemp-

tion for energy conservation purposes, consideration could be 

given to passage o.f a const.i tutional amencment allowincr such 

exemption for submittal to Texas voters. The legislature could 

also consider providing exemptions from the sales tax for items 

purchased for energy conservation purposes. 

B. Transpor_ta tion Sector 

1. Regu..:la tOl~ Pol i£L 

Consideration could be given to creation of a single trans-

portation agency for the State of Texas \<Thich could enforce as 

well as develop an overall transportation policy and plan. The 

advantage gained by this step would be to insure that transpor-

tation modes would be used in the most efficient way. The legis-

lature could also consider directing any transportation agency 

to insure that the true cost of transportation is reflected in 

the rate charged to prevent economic distortion in transportation 

choices. 

1'>'"' Amendment of t.he present statute J 
1 that specifies required 

equipment could be considered for the purpose of energy conserva-

tion additions such as radial tires. 

3. Taxation 

The following taxes could be considered as energy conserva-

tion incentives: horsepower tax, accessories tax, revised grad-
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uated license tax. 138 

4. Vehicle Efficiency Requirements 

While the legislature might be able to enact legislation 

directing the establishment of mandatory vehicle efficiency re-

quirements which would be upheld against federal constitutional 

issues, such action is not recommended. It is, however, sug-

gested that considerat:ion be given to legislation which would 

establish labeling criteria for all new vehicles sold and, 

possibly, for used cars when the information is available (for 

example, used 1974 models) . 

5. Mass Transit 

The major problem facing Texas communities in the mass trans-

it area is the funding of operating costs. State subsidies could 

be considered. An indirect subsidy would be the exemption of 

mass transit companies from the payment of the state excise taxes 

f 1 139 on ue . It is also recommended that counties be authorized 

to jointly own, operate, or contract for mass transit systems with 

cities. 

6. Restrict the Use of Automobiles 

It is suggested that the legislature consider enacting a 

statute which would clearly say that a community may enact trans-

portation control plans which would prohibit access for specified 

classes of vehicles for the purpose of energy conservation, pollu-

tion abatement, and the public welfare. An incentive to restrict 

the use of automobiles in downtown or other congested areas would 

be increased parking costs. It is suggested that the legislature 
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consider the levy of a gross receipts tax on parking lot busi-

nesses, or a tax on the charge for parking in private lots. 

7. ~and-Use_~la~ning 

While land-use planning is needed in many areas, it is of 

special importance in the transportation sector. The transpor-

tation needs of a conununi ty revole around where people live, 

work and shop. It is recommended that the legislature consider 

the enactment of a state land-use planning act. 140 It is addi-

tionally recommended that the legislature consider giving county 

government authority to make and enforce land-use ordinances, 

whether a state land-use act is passed or not. 

c. Industrial Sector 

1. Taxation 

Industry is currently exempted from the sales tax levied on 

natural gas and electricity. 141 Removal of this exemption might 

be a conservation incentive. An energy users tax, directly re-

lated to the consumption of energy, is more nearly related to 

energy conservation. Both i:axes, however, could be passed on to 

the consumer at least in part, thereby reducing the conservation 

incentive. Despite this possibility, it is recommended that the 

legislature consider the enactment of either or both. From the 

opposite view, tax exemptions may provide energy conservation 

incentives. In particular, a property tax exemption for demon-

stration projects and conservation improvements could be effec-

tive. The proposed constitutional amendment discussed under 
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residential/commerical sector-taxation, would allow such exemp

tions. 

2. Recycling and Reclamation 

It is recommended that the legislature consider amending the 

Solid Waste Act 142 to state that recycling and reclamation of 

solid waste for the purpose of energy and other resource conser

vation is the policy of the state to be enforced by the rules 

and regulations of the Water Quality Board and State Health De

partment. In conjunction with such an runendment, funds could be 

made available to assist in the development of community reclama

tion centers. It is also recommended that the legislature con

sider adoption of a statute similar to the Oregon Bottle Law143 

which would ban the sale of beverages and beer in nonreturnable 

containers. 

3. End Use of Fuel Controls 

One recommendation for end-use controls in this sector is 

possible clarification by the legislature of the Railroad Commis

sion's authority to establish priorities and make allocations. 

Such clarification may not be necessary .if a recent court deci

sion giving the Commission broad allocation powers is not over

ruled.144 It is also suggested that Commission be given the 

authority to order conversion to fuels other than natural gas 

when those fuels are obtainable and environmental regulations are 

met. 
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D. Electric Utilities Sector 

1. Regulatory Policy 

It is recorrrrnended that the legislature consider the creation 

of a public utilities commission to obtain more effective rate 

regulation throughout the state. The legislature should also 

consider revision of the method of rate regulation to simplify 

the method of determining needed revenues and to require the use 

of inverted or flat: rate structures for the purpose of cutting 

the demand for electricity. 

2. End Use of Fuel Controls 

As in the industrial sector, it is recommended that the Rail

road Commission be given the authority to order conversion from 

natural gas to other fuels when possible. 

E. General Recommendations for State Government 

1. Consumer Education 

It is suggested that the legislature might fund a public 

information program for energy conservation. In conjunction with 

this program, the state could serve as an example of the conserva

tion measures discussed for the residential/commercial and 

transportation sectors. This would generally be a continuation 

of existing practices and programs. 

2. Mass 'l'rans it 

The legislature might consider operating a demonstration 

mass transit project for the state employees in the Capitol com

plex, either alone or in cooperation with the City of Austin. 
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APPENDIX A 

ENERGY CONSERVATION MEASURES AND 
PROJECTED SAVINGS IN THE RESIDENTIAL/ 

COMMERCIAL SECTOR 145 

A, Short-Tern1 Measures 

Immediate energy savings can be achieved through an educational pro-

gram that encourages the following measures: 

( 1) Heating 

Set thermostats at lowest acceptable level during winter 
(68° F.) 

Clean and adjust furnace at least annually 

Close damper in unused fireplace 

Keep filters clean in air distribution system 

(2) Air Conditioning 

Use air conditioning only when necessary 

Set thermostats at highest acceptable level during summer 
(78° F.) 

Plant a tree or shrub near windows to shield from sunlight 

Keep damper in unused fireplaces closed 

Keep condenser coils on air conditioner clean 

Keep filters clean in air distribution system 

Install blinds and draperies to reduce heat from sunlight, 
and draw blinds and draperies whenever possible and in 
unoccupied rooms 

(3) Appliances 

Use full loads in washing machine and diswashers (See 
Table 6) 
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Table 6 

COSTS OF OPERATING ELECTRICAL CLOTHES DRYERS 

Usage: Number of 
Load• per week 

1 

2 

3 

5 

10 

Energy Consumed 
Per Year (Kwh) 

260 

520 

780 

1300 

2600 

• Cost per load: 11.8 cents; based on a 5,000-watt dryer 

Lighting 

Annual Cost 
of Energy* 

$ 6.14 

12.27 

18.41 

30.68 

61.36 

As the list of appliances on page 32 points out, a great deal of the average fam
Ily's electrical bill Is due to use of lights in the home. Much of this could be cut 

Source: Citizens' Advisory Committee on Environmental Quality, 
Citizen Action Guide to Energy Conservation 
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Repair faucet leaks promptly 

Pull electric plug on "quick-on'' TV's when viewing is con
cluded 

(4) Lighting 

Turn off lights in unused rooms 

Use a minimum of lighting for all activities 

Remove unnecessary lights 

Use fluorescent lighting where applicable, rather than incan
descent lighting 

(5) Water heating 

Wash clothes and dishes in unheated water 

Keep heat transfer surface free of soot which interferes with 
heat transfer 

See Table 7 for an itemized list of appliances, their annual energy con-

sumption, and cost to the average American family. 

Energy Savings 

Approximately 1% of projected residential/ commercial consumption 

(See Figure 1) could be saved over a three -year period. 

B. Mid- and Long-Term Conservation Measures 

( 1) Appliances 

Minimum acceptable efficiencies should be established and the energy 

consumption rate should be stated on each appliance, on its price tag, and on 

every advertisement which displays the selling price. 

A-3 



Table 7 

ENERGY CONSUMPTION 
BY HOME APPLIANCES AND LIGHTING 

Annual Energy Annual Cost 
Consumption of Energy 

(kilowatt-hours) Consumed• 

Air Conditioner 2000 $ 47.20 

Electric Blanket 150 3.54 

Can Opener 0.3 .01 

Clock 17 .40 

Clothes Dryer 1200 28.32 

Coffee Maker 100 2.36 

Dishwasher (with heater) 350 8.26 

Fan (Attic) 270 6.37 

Fan {Furnace) 480 11.33 

Fluorescent Light {3 fix) 260 6.14 

Food Freezer (16 cu. ft.) 1200 28.32 

Food Mixer 10 .24 

Food Waste Disposer 30 .71 

Frying Pan 240 5.66 

Hair Dryer 15 .35 

Hot Plate {2 burner) 100 2.36 

Iron (hand) 150 3.54 

Light Bulbs 1870 44.13 

Radio (solid state) 20 .47 

Radio Phonograph {solid state) 40 .94 

Range 1550 38.58 

Refrigerator {frost-free) (12 cu. ft.) 750 17.70 

Sewing Machine 10 .24 

Shaver 0.6 .01 

Television (black/white) 400 9.44 

Television {color) 540 12.74 

Toaster 40 .94 

Vacuum Cleaner 45 1.06 

Washer (automatic) 100 2.36 

Totals 11,938 Kwh $281.72 
• Coat of electricity = 2.36 cents per kilowatt-hour 

Source: Citizens' Advisory Committee on Environmental Quality, 
Citizen Action Guide to Energy Conservation 
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are: 

are: 

(2) Water Heating 

Measures which can irnprove the efficiency of water heaters are: 

(a) better insulation of the heater shell and hot water pipes 

(b) replacement of the pilot light with an electric ignition 
system to start burners 

(c) more efficient burners 

(d) recovering the heat from hot water after use, perhaps to 
preheat incoming city water 

(3) Cooking 

Measures which can in1prove the efficiency of electric and gas ranges 

(a) pots and pans that have insulated sides and tops 

(b) pots and pans that fit tightly over an electric range, to mini
mize heat loss into the surrounding air; this is especially 
important in air-conditioned houses 

(c) electric ignition of gas ranges, rather than by continuously 
burning pilot light 

(4) Refrigeration 

Measures which can reduce the power requirements of refrigerators 

(a) increase in insulation 

(b) motor compressor bearings that are more friction-free 

(c) electric motors containing more copper and steel to reduce 
internal heating losses 

(d) installation of a switch to shut off resistance heaters around 
the door opening when humidity conditions make the heat un
necessary 
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(e) it should be recognized that frost-free refrigerators use 
more electricity than conventional types (See Table 8} 

(5) Air Conditioning 

There are a wide range of efficiencies among air conditioners--the 

best are twice as efficient as the worst. State and/ or federal legislation could 

set standards for air conditioner efficiency. 

(6} Lighting 

Measures which could improve the efficiency of lighting are: 

(a} the development of an inexpensive, compact, fluorescent 
light which could be screwed into a common mazda socket 

(b) an inexpensive device to turn off lights automatically after 
the last occupant has left the room 

(c) discourage the use of gas lights 

{7} Insulation l46 

The most significant energy savings in the residential/commercial 

sector can be gained from building designs which minimize heat loss in new 

structures and from increasing insulation in existing structures. The capital 

cost of additional insulation and the energy saved will vary with the climate, 

local prices, and the type of comfort system in use (gas or electric}, but it 

has been demonstrated that increased insulation can reduce energy consump-

tion and costs to the consmner. Table 9 outlines the insulation standards of 

the Federal Housing Administration's Minimum Property Standards (FHA-MPS) 

for a southern climate. Atlanta, Georgia is used as a case study and is cited 

here as an analogue to Texas' climatic characteristics and insulation require-

ments. Table 10 shows the amount of energy and money that can be saved 
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Table 8 

COMPARISON OF 
STANDARD AND FROST-FREE REFRIGERATORS 

Annual Energy 
Consumption Annual Cost of 

Type of Refrigerator (Kwh) Energy Consumed 

Refrigerator (12 cu. ft.) 580 $13.69 

Refrigerator, Frost-free 
(12 cu. ft.) 750 $17.70 

Refrigerator-Freezer 
(14 cu. ft.) 950 $24.42 

Refrigerator-Freezer, Frost-free 
(14cu.ft.) 1500 $35.40 

Refrigerator-Freezer, Frost-free. 
(17 cu. ft.) 2100 $49.56 

As you can see, frost-free refrigerators consume 50 percent more energy 
and dollars to operate than the standard model. The side-by-side refrigerator/ 
freezer models use up to 45 percent more energy than the conventional models. 

This table also points up the fact that the freezer frost-free accessory 
costs more to operate too. It's best to consider thoroughly whether your potential 

Source: Citizens' Advisory Committee on Environmental Quality, 
Citizen Action Guide to Energy Conservation 
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Table 9 

llltference lnaulation Syata• C•n 

IIIDunt of Inaulation 

Reqion and Type of Heat llindan Walla 

Atlanta 

Gas heat p 0 1-7/8 0 

Gas heat with A-C p 0 3-1/2 1-7/8 

Electric haet p 0 1-7/8 0 

Electric heat with A-C p 0 3-1/2 1-7/1 

Jtev Yom 

Gas heat p 0 1-7/8 0 

Gas heat with A-C p 0 l-1/2 0 

Electric heat p 0 1-7/8 1-7/8 

Electric haat with A-C • 0 3-1/2 1-7/8 

Minneapolia 

0.. heat • 0 3-1/2 1-7/8 

0.. heat with A-C p 0 J-1/2 1-718 

Elaetnc haat • r 6 2-1/2 

!lactdc heat with A-C • r 6 2-112 

P - plain windova 

r - eon 111d air ,.., 

Source: National Technical Information Service 1 

The Value of Thermal Insulation in Resi
dential Construction: Economics and the 
Conservation of Energy 1 Dec. 1971. 
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Table 10 

.-duotiaa of Ener9Y 
ltconolllioeU.y Opti- 11111ulat1on .IIMUel CoMIIIIIPtion, ' 

.-qlon 1nd ~pe of Heat 
WinclcJWIJ J FloorJ OliUnqjllalla 

~t:~netary 

Gu j_llaotrioity 8av1~. •IYr 

Atlanta 

Gaa heat p r J-1/2 J-1/:l 6 Jl 

Gu heat with A•C p r 6 l·l/2 6 20 7 

Electric heat mt .. 6 3·1/2 87 53 

E1aetric'heat with A•C mt r 6 l•l/2 u l9 

llew Yo:rlc 

Ga heat sw r J-1/2 l-1/2 32 49 

Gal heat with A•C 8W r 6 J-1/2 37 50 26 

Electric heat sw r 6 l•l/2 liS 47 

Electric heat with A•C ... r 6 l-1/2 135 42 

Minna apo 1i e 

Gal heat ... r 6 l·l/2 42 u 
Gal heat with A·C ... r 6 l-1/2 45 u 18 

llactdc heat .. r 6 l-1/2 119 29 

Electric heat with A-C ... r 6 J-V2 122 29 

P • plain winduws 
• • atoaw wlndGWa 
r - IM1 t.•cnt.• 

Source: National Technical Information Service, The Value of 
Thermal Insulation in Residential Construction: Economics 
and the Conservation of Energy, Dec. 1971. 
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when housing insulation is increased in gas and electrically heated homes, 

with and without air conditioning. It is important to note that while the gas 

heated hom.e can gain only a small rnonetary saving as compared to the elec

trically heated home, both types can gain significant savings in the amount of 

gas and electricity used. It should also be noted that storm windows are not 

economically justifiable in gas heated homes, and that 6" ceiling insulation is 

justifiable only in gas heated homes with air conditioning. Table 11 shows that 

monetary and energy savings are still possible when (a) the cost of insulation 

increases by 33o/o, and (b) the cost of energy increases by 33o/o. However, in 

the event that insulation costs increase 33o/o, the energy and monetary savings 

for the gas heated home are almost negligible, but in every other case savings 

are significant. Furthermore, it seems likely that energy costs will rise in 

the future to reflect increased production costs and pollution abatement costs; 

this would make additional insulation in existing structures increasingly attrac-

tive. 

(8) Substitution of Natural Gas for Electricity 

The data presented in Tables 10 and 11 point out that homes heated by 

gas require less insulation in temperate climates. This results from the greater 

efficiency of gas in space heating. Gas is also more efficient when used di

rectly for water heating, clothes drying, cooking and possibly for refrigeration 

and air conditioning. Thus, energy may be conserved by using gas for these 

purposes in the home and office. While this increases the demand for gas in 

the residential/commercial sector, it decreases demand for electricity. In 
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Atlant-a 

Gall Heat 
Gaa Heat + A-<: 
Jlectrlcr Heat. 
IUeetdc Heat + A·-<: 

111ew York 

a.aa Haat 
Gaa Heat + A-c: 
llactric Moat 
Electric Haet • A~C 

Ki.nnupolia 

Gu 114tat 
Gu Heat + 1\-C 
llactric !!oAt 
Electric Heat + 1\•C 

I ··•. 

~-~j' .• l" 
Jl.-' ..:<\'! 
~-~.;,~··· 

]•" f.''' 

.: ,;, ~ 
~~2 ~ ~~ 

·~ ."~ I 
),;>c! 

i ' l ' SM I "ll~.l,iJl''! Ol"'l/:1" I .,, 'j" 

swl r1 l·-t/rl 3-lO'I' '" .·•!' •.v; 
Slf f I 6" j l--1;:~· ~:_:, 
sw j 5P I I}"' I .'!"l/1!'"' ~ ]t'?) .to·· 

Source: National Teci<nical I:;·(y:·rn;.::':::.),-, 

:H./.l"l 

:: I 
~' I 

l-1/3" ,. 11 
Jpu;,~ n 
l~l/2" Ul 
)-l/2"' 941 

2-1/<l" 1 M 
l-1/2"1 69 
l-l/2" l :ne 
J«l/2" 11!9 

ll 
)8 14 

~3 
39 

49 I -

!!iO I :Z6 
- 47 
- u 

l-l/£" ! 7J 41 
l-1/l" I 77 U 18 
l-l:a· 1 165 ~9 
1-1;a· 1 168 ~9 

··r11~ Va.J:ue of Thermal 



Texas, where the generation of electricity is dependent on natural gas, a de

creased or slower rate of growth in demand for electricity, would ease the 

gas shortage experienced by electric utilities. Because gas used directly is 

more efficient than when burned under a boiler to produce electricity, the 

increased demand for gas in the residential/ com.mercial sector could be offset 

by the diminished demand for gas by electric utilities. 

(9) Solar Power 

The use of solar power to augment space heating and cooling and water 

heating in the home and office is technologically feasible, and would reduce the 

demand for electricity and natural gas. However, solar heating systems are 

not economically competitive as yet with electricity and natural gas, but as 

energy costs continue to rise, solar power will become increasingly attractive. 

Solar power may be used initially as a supplementary system to electricity and 

natural gas and is particularly applicable in regions, such as Texas, that have 

ample sur...shine. 

( 1 0) Modular Integrated Utility Systems (MIUS) 

MIUS, which are systems for recycling waste heat, solid wastes, water, 

and for gene rating electricity, are technologically feasible. Such sys terns could 

be applied to single dwellings or groups of dwellings, such as apartment com

plexes or neighborhoods, to make more efficient use of energy. As yet, however, 

MIUS are not economically feasible on a wide scale. 
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APPENDIX B 

ENERGY CONSER.V ATION MEASURES AND 
PROJECTED SAVINGS IN THE TRANSPORTATION SECTOR

147 

A. 

( 1) 

Short-Term Measures 

148 
Automobile Transportation 

(a) Use 

When possible, other more energy-efficient modes of trans
portation should be used (See Table 12) 

Automobile trips should be planned to include as many activi
ties as possible to reduce total number of trips; most auto 
trips are of less than five miles (See Table 13) 

Car pools should be organized (See Tables 14 and 15) 

(b) Efficiency 

Highway speed limit should be reduced to 55 mph 

Acceleration should be done smoothly, and excessive braking 
should be avoided by releasing accelerator pedal well in ad
vance of braking 

Engines should not be idled for longer than three minutes while 
waiting; in cold weather, slow driving for first quarter mile 
is preferable to racing motor or idling in order to warm engine 

Engine should be kept in good repair and properly tuned 

Tires should be kept properly inflated (radial tires are most 
efficient} 

Gasoline tank should not be filled to overflowing 

Air conditioners should be used only when necessary, and then 
at lowest comfortable temperature 

Low or no-lead gasoline should be used; appropriate octane 
rating is preferable to one that is higher than required 
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Modo 

Intercity 

B•1s 
RRilroad ~:~ 

Automobile 
A.irpiAne 

Table 12 

COMPARISON OF ENERGY EFFICIENCY 
OF TRANSPORTATION MODES 

knergy E::~F.rgv 
(Btu I Passeng~r-mlle,: Made (Btu I PassP.np~:w·mi/e) 

UrbRn 
'1,600 Bicyc!e 2f:(; 

;!,900 Walking 300 
3,400 Mass Transit 3,800 
6,400 Autc:>moblle 8,100 

':'Pullmc;.n Train - 10,460 Btu/Passenger-mile 
(S~·nrce: E. Hirst and .T. C. Moye.r, Poten!!al for Energy Con
servati,1n, March 1973. 

Soui.'C{)~ Citizr-ns' Advis~ry Committee on Environmental Quality, 
~itiz~n Action !~~ide to Energy Conservatior: 
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PERCENT 

80 

~ 

40 

30 

20 

10 

0 

Table 13 

~ of Car Trips Are less Than 5 Miles 

1111!1" Of TOTAL TRIPI 

- " Of VEHICLE MILES 

30 

r - ~~ 20 
•" 

- r-11 f- 10 

....I m i.....,j - ..... 0 
6.f M.._ 10-20 Mil• 21·10 Mille OWir II Mill 

LINOTH Of TRIPI 

Source: Office of Emergency Preparedness, The Potential 
for Energy Conservation, Oct. 197 2. 
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Table 14 

Distribution of Pauenger Cor Trips, Travel and Occupancy 
by Major Purpose of Travel 

Aver••• Av-.. 

Perconl••• Dltlrlbulle• 
Trip len11• Occupe,.. 
On .. Wey 

Purpooe efTrevol 

for"ing o llvlngt 
To ond from worrt. .••••.•••••••••.•..••... 
lutin•n related to wetl, •. ,,,., .••.•• , ... , 

Total. ............................... . 
family buslnestt 

M~tcitcol ond dental. .• ,., ••.••..••. ,, ....• 
~~:~ino .............................. . 

·································· 
Total ••.•..•.....•....•.• , ••• ,.,., •••. 

fducolionol, dvk, or relfg~ ••••••••••••• , .•• 

Social and recreational. 
Vacations ..........•.•.•..•••.•.•••••••• 
Visit fri•nds or refotlwee ••••••• , .••..••.•••. 
Pleasure ridet,: .......................... . 
Other ................................. . 

Total ............................... .. 

All purposn .............................. . 

Trip a Travel 

32.3'lf, 3-4.1'lf, ..... 8.0 

36.7 -42.1 

1.1 1.6 
1.5.-4 7.6 
U.2 10.4 

31,4 19.6 

9.4 .s.o 

0.1 2.5 
9.0 12.2 
1.-4 3.1 

12.0 u..s 
22..5 33.3 

1 OO.O'lf, IOO.O'J(, 

PerC:. 
(MIIet) 

9.-4 1..4 
16.0 1.6 

10.2 1,4 

8.3 2.1 . ... 2.0 
6..5 1.9 -.s..s 2.0 

4.7 2..5 

165.1 .u 
12.0 2.3 
19.6 2.7 
11..4 2.6 

13.1 u• 
1.9 ... 

SOU-Cf. PreRMinary rotulu from lite Norlonwiclo Pe~tanal Ttansporlallan Suntey, 1969-1970, D~,.,_ W Tr~ 
ptftttttion, federal Highway Admlnlttro!ion, Office of Planning. • • 

Source: Office of Emergency Preparedness, The Potential 
for Energy Conservation, Oct. 197 2. 
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AVERAGE DOLLAR SAV~NGS PER FAMILY 
FROM CAR PCOlH,~G TO WORK* 

Existing Using 
Habits Three-Man 

CarPool 

Average Occupants/Trip 1A 2.8 
Average Car Trips/Year :360 180 

Average Car Miles Traveled/Year 3384mkles 1692 
Gas Used(@ 13.3 miles/galion 254gallons 127 

Gas Costs ((11) 37.8¢1 gallon) $98 $48 
Other costs of Operation $~~44 $172 

(@ 10.16¢/ mile) 

Total Savings Per Family 

------
AverRfji9 
Savings 

Per Family 

180 trips 

1692 miles 
127gallons 
$48/year 

$172/year 

$220/year 

• Auumes a car pool of three people; allows ~or evarage eb~ene~S~e ol each pt:traon 17 days a year. 

Source: Citizens 1 Advisory Committee on Environmental Quality, 
Citizen Action Guide to Ener~y Conservatiol'!. 
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(c) Purchasing 

Horsepower of car should not exceed typical driving require
ments 

The s1nallest car that meets a consumer's needs is preferable; 
gasoline consumption is dirPctly related to the weight of the 
car (See Table 16) 

Fuel economy should be considered; operating costs over a 
period of time vary significantly among different make cars 
of the same size 

Optional electrical accessories reduce fuel economy and should 
be purchased only if needed 

(d) Traffic Flow Efficiency 

Reversible lanes 

Driver advisory displays 

Freeway ramp control 

Traffic monitor systems 

Reversible, one -way streets 

Embargoed traffic zones 

Pedestrian control/walkways 

( 2) Truck Transportation 

Most conservation measures applicable to automobiles are also appli-

cable to trucks; however, there are these additions: 

Freight movement should be consolidated 1n urban areas, and 
"piggybacking" (freight of different firms carried on same 
truck) encouraged 

Truck trips should be planned so that con1plete cargo capacity 
is used to and fro1n destination 
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Table 16 

DOLLAR SAVINGS PER HOUSEHOLD FROM OPERATING 
A COMPACT CAR 12,150 MILES PER YEAR 8 l 

Medium Compact 
Car Car Savings 

Weight (lbs) 3500 2500 
Miles Per Gallon 13.5 19.5 6.0 
Gallons Per Year 900 623 277 
Dollars Spent Per Yearb) $367 $235 $132 
a) Excludes other operating costs which also will be less for compact car than medium sized car, 

thereby Increasing savings. 
b) Assumes medium slz.ed car requires premium gasoline which costs 3¢ more per gallon than 

regular. 

Source: Citi,;cn s' Advisory Comrnittee on Environmental Quality, 
Citizen Action Guide to Energy Conservation 
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Air resistance of trucks should be minimized 

Operation of trucks should be banned during periods of high 
traffic congestion 

Containerization should be encouraged to reduce handling re
quirements 

(3) Bus Transportation 

(a) Urban 

Create priority bus lanes 

Bus service should be made rnore attractive to induce con
sumer acceptance 

(b) Inter -City 

Bus service, including terminals, should be made more at
tractive and comfortable, to decrease automobile use (See 
Table 12) 

(4) Rail Transportation 

Railroad service should be expanded to interconnect major 
cities, in order to decrease automobile use (See Table 12) 

(5) Air Transportation 

Rates should be structured so that the real cost of short 
flights is reflected in the cost to the passenger; in the past 
the rates for long flights were used to subsidize unrealistically 
low rates of short flights. Such rate restructuring would en
courage a shift of passengers to more efficient modes of trans
portation (bus, rail and car transportation are all more efficient 
than travel by air- -See Table 12). 

Energy Savings 

It has been cstim<Lted that implementation of the savings outlined for the 

short term could result in an energy saving of lOo/o of projected growth (See 

Figure l) for the next three years. 
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B. Long- Terrn Measure a 

( l) Automobile Transportation 

A selective registration tax to discourage excessive auto 
weight, engme power and power attachments 

Controls on auto size and number of occupants per auto per
mitted in central business districts, or other limitations on 
autos in the central city 

Prohibition of c.wtos in central city 

(2) Truck Transportation 

Improved engines; possible retrofitting of truck fleets 

Increased freight consolidation 

(3) Bus Transportation 

Improved propulsion systems 

Irnproved traffic flow systems (exclusive bus lanes, etc.) 

Improved mass transit service ("Dial-a-Bus, 11 etc.) 

Reservation of city center travel for mass transit systems 
and pedestrians 

(4) Rail Transportation 

More extensive inter-city rail networks; improved passenger 
services (Note: This is of doubtful applicability in Texas.) 

Improved rail freight handling (containerization) 

(5) Air Transportation 

Continue operating procedures to minimize energy consump
tion (perhaps a lowering of speed limits} 

(6) Land-Use Planning 

Design of neighborhoods and road systems (suburban and 
urban) should minimize the need for individual auto trans

portation and encourage walking, bicycling, and mass transit 
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(7) Other 

Increased fuel costs to encourage mass transportation 

Pilot implementation of promising alternatives to internal 
combustion engine 

Improved propulsion systems (engine, drive train, etc.) 

Energy Savings 

It is estimated that implementation of the above conservation measures 

could result in a 20o/o reduction in projected energy consumption (See Figure 1) 

over the next eight years. 
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APPENDIX C 

ENERGY CONSERVATION MEASURES AND 
PROJECTED SAVINGS IN THE INDUSTRIAL SECTOR149 

A. Short-Term Conaervation Measures 

( 1) Changing Inefficient Equipment and Processes 

( 2) 

Increase the cost of energy by implementing a progressive 
industrial energy users tax 

Initiate an educational energy conservation campaign 

. 1 5 () 
More Efficient Use of Gas Equ1pment 

Table 17 shows the dependency of the industrial sector on various energy 

sources. The largest source of energy in the industrial sector is natural gas, 

and for that reason, special attention should be given to the conservation of gas. 

A careful examination of production schedules and operating practices 

can help save a significant amount of gas with existing equipment. 

Rearrange schedules to utilize process equipment for continu
ous periods of operation. This avoids numerous short runs 
and minimizes heat-losses. 

Shut down or idle equipn1ent at holding temperatures whenever 
production :is interrupted (especially weekends}. Do this with 
gas burners as well as steam -operated equipment fed from 
gas -fired boilers. 

Reduce temperature inside buildings to reasonable comfort 
levels. Plants operating on a one -shift basis should reduce 
temperature settings by several degrees both nights and 
weekends. 

Get better heat confinement. Heat 1s only useful when it is confined to 

those areas with work Hl process. There are several ways to prevent unnec-

essary heat losses: 

Con1bustion and heat transfer efficiency should be kept under 
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Table 17 

Ener1y U ••d in the Induetri&l Sector 

16 
Non-enersy usee deleted. 

14 

10 

3.8 

Total 
lOOo/o 

Natural 
Gas 
46.5% 

Coal 
Z6. 0.,. 

Petroleum 
16.8o/o 

Electricity 
10.6% 

0 L-------~--------~--------~------~r-------~r-------~ 
46 50 54 58 62 66 70 

YEAR 

Source: Rand Corporation, Interim Report: The Growing Demand for Energy. 
April 1971. 
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continual close surveillance and checked at regular inter

vals by cornpetent personnel. Excess air sl10uld be limited 
to actual need~; since it carries away useful heat. Flames 
sbould be confined to heating areas; flames in flues represent 
wasted heat. On multi-burner equipment, the proper air/ 
gas ratio at each burner should b.:c maintained. 

Structural heat confinement can be improved by tightening 
cracks; by closing or reducing openings on equip1nent such 
as heated ladles or slot forge furnaces; by closing doors 
promptly; by the use of reflective heat shields and by the 
adequate application of proper insulation. 

Maintain optimum flame geometry i;:1. impingement heating jobs. 

Reduce building heat losses by sealing cracks around exterior 
windows and doors, by replacing broken windows and by limit
ing fan exhaust to actual needs. 

Insulate lines conveying steam and hot liquids. 

(3) Regular Maintenance 

Regular equipment 1naintenance assures both satisfactory performance 

and reduced fuel consumption. 

Eliminate heat transfer barriers by cleaning both sides of 
heat transfer surfaces regularly. This removes scale, 

sludge and loose refractory. 

Check valves, fittings and connections to avoid gas and steam 
line leal< s. 

Keep full lining thickness on furnace shells by regular reap
plications where spalling or other wall deterioration occurs. 
(Any visible hot spots indicate excessive heat losses via 
lining deterioration.) 

(4) Heat Hecovery E~quipment 

Heat being vented dir.~ctly to the atmosphere can be recovered by a 

number of devices. This otherwise wasted heat can be used to heat combus-

tion air, preheat incoming products or heat plant air for employee comfort. 

Install stationary or rotating recuperators of metal or ceram

ic construction. 
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fuel. 

Use regenerators with checkered brickwork. 

Check into w<tstc heat boilers and water heaters. 

(5) Improving Existing Equipment 

Equipment redesign and in1provement can increase production and save 

Install modern temperature and air/ gas ratio control devices 
that elirninate manual valve and temperature adjustments. 

Substitute sealed -in burners for open hole furnace firing. 
Substitute power burners foe large atmospheric combustion 
systems. 

Return all steam condensate to gas -fired boilers. 

Replace or cover water -cooled work rails with suitable refrac
tory materials. 

Apply additional insulation, particularly on overheated exterior 
surfaces. 

(6) New Equipment and Processes (New Technologies) 

Stillrnore savings can be achieved by installing the latest processes 

using advanced technology. This also improves quality and production. 

Convert liquid heaters from underfiring to immersion or sub
mersion heating. 

Use shaft-type melting furnaces to preheat incoming material. 

Install radiant comfort heaters for high bay factory space heat
mg. 

Convert large batch type processes to continuous operation. 

Convert from indirect to dieect firing wherever feasible. 

Substitute direct flan1e impingement or infra-red processing 
for chamber-type heating (where suitable). 
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Usc contin'lO\lS equivY;ent which rch1rr:s procf~ss heating 
conveyo1·s ',;\,;_thin th( hPated chambers. This saves fuel 

and elirnin<l.tes th~::-' necessity for contineal reheating. 

(7) Recycling and Reusing Components 

Recycling and reusing cornponents and rnate rials of the industrial sys-

ten1 is a conservation strale)!Y that 'N~ll yield only hrnitcd savings in the short 

run. However, Slh'h a prugram can be initiated now with the expectation of 

eventually yielding significant energy savings. 

The container industry has been recently committf~d to disposable con-

tainers. The usc of soft drink~' in returnable bottles has declined from 98 per-

cent to 80 percent between 1958 and 1966, while use of returnable beer bottles 

151 
has declined frmn 55 percent to 35 percent over the same period. However, 

it has been shown that the disposable container systern involves a greater ex-

penditure of energy, varying from 4. 1 tirnes as nmch for soft drinks, to 1. 6 

15 2 
times as much for n1ilk in throwaway cartons. 

The autornobilc industry may also develop energy savings by recycling 

rnetal and other materials, Such a recovery systen1 would require some com-

ponent design changes to facilitate the recycling process. It has been estimated 

that 0, 3 5 percent of the auto industry's energy consun1ption could be conserved 

h l 1
. ]')3 

t roug 1 recyc 1ng. Hovvf'ver, this estirnate does not include certain indirect 

energy costs, which could increase the percentage as n1ucb as five times. 

In general, the greatest energy savings could result frorn reuse, rather 

than recycling, of cornponenls, containers, etc. Original design of reusable 

iterns is critic;ll to thcie continued usefulness, and shuuhl rcceJve consider-

able <ti.tenliun by In<:tnufacturers as a way to reduce their ·~nergy consumption. 
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Energy Savings 

Over a four-year period, it is estimated that recycling/reusing and, 

primarily, the change of inefficient equipment and processes, could reduce 

projected energy consumption by 6 to 11 percent (See Figure l ). Recycling/ 

reusing could contribute only 1 percent to energy savings in the industrial 

sector. 

B. Mid- and Long-Term Ccnservation Measures 

Over the long run, the conservation measures initiated for short-term 

savings should be continued and intensified. An effort should also be made to 

increase standardization of components in the automobile and other industries, 

where recycling/ reusing has applicability. The development of new, more ef

ficient technologies can be expected to have an increasing impact on industrial 

energy consun1ption. However, the extent of the impact of new technologies 

cannot be predicted. 

Energy Savings 

Over a nine -year period, the continuation of conservation measures can 

yield a 12 to 17 percent reduction in the industrial sector's projected energy 

demand (See Figure 1 ). 
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APPENDIX D 

ENERGY CONSERVATION MEASURES 
AND PROJECTED SAVINGS 

IN THE ELECTRIC UTILITIES SECTOR 154 

A. Short-Term Conservation Measures 

The following measures can be implemented in the short term to achieve 

energy savings: 

( 1) Smoothing Out the Daily Demand Cycle 

An extra charge levied on peak-load-hour users of electricity would dis-

courage consumption of electricity during the hours of greatest demand (usually 

four to six p.m.). It is inefficient for a utility to meet highly variable demand. 

By distributing demand more evenly throughout the day, the utility would not 

have to use inefficient peaking equipment. Furthermore, utilities may be able 

to reduce their capital investment in peaking facilities. 

(2) Reducing Maintenance and Construction Delays 

A significant cause of overall sys tern inefficiency is dependence on old, 

inefficient generating facilities while the completion of new power plants is be-

ing delayed. Delays can be minimized by adopting these measures: 

(a) coordinate the increasing demand for labor and equipment 
necessary to build power plants 

(b) impose economic penalties on manufacturers and utilities 
to reduce equipment failure 

(3) Reducing Demand for Electricity 

Any reduction in demand for electricity in other sectors results in a 

threefold saving in boiler fuel. This is because, on the average, only one-

third of the heat in boiler fuel is converted to electricity. 
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Energy Savings 

Over a four -year period, four percent of projected electric utility's 

energy consumption (See Figure 1) may be saved by implementing the above 

conservation measures. 

B. Mid- and Long- Term Conservation Measures 

The potential for energy conservation over the long run is dependent on 

the continuation of short-run measures, and the implementation of new tech

nologies and systems. Conservation measures which can yield energy savings 

over the mid- and long-term are: 

(1) Waste Heat Utilization 

There are several methods of utilizing waste heat produced in power 

plants. Ordinarily, waste heat is a by -product of generating electricity. By 

putting it to work, some of the heat value of the boiler fuel is recovered. Waste 

heat in the form of steam n1ay be sold by the electric utility to industries which 

use steam in manufacturing processes. Waste heat may also be sold for agri

cultural (or aquacultural) purposes as warm water. 

(2) Total Energy Systems 

Power plants may use waste heat in a system to produce hot water for 

residential space l1eating, for air conditionillg by absorption chillers, and for 

steam gene ration for indus trial purposes. Such a system requires a well

planned balance of electricity for waste heat to be successful. The role of ab

sorption chillers is critical to the success of the total system approach. (Ab

sorption chillers are used for cooling and air conditioning. They are the 
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products of an old technology, and could be improved with a relatively modest 

research investrnent). 

(3) Coal Systems 

Coal can be used in a variety of ways in the generation of electricty. 

Some exa1nples are: 

Coal may be strip mined and shipped to a power plant. 

A power plant may be constructed on the strip 1nine site. 

Coal may be gasified at the mine site, and the gas then 
transported by pipeline to an electricity demand center. 

Coal may be gasified and the gas burned at the mine site to 
generate electricity for transmission to a load center. 

Coal may be shipped to a load center for gasification and 
generation of electricity using gas as a boiler fuel. 

The choice of options is a matter of selecting the most economical with respect 

to the quality of the coal, distance to the load center, and environmental toler-

ances a.t the load center. The process of gasification and power generation is 

an attractive alternative, because it is an effective method of eliminating sulfur 

from gas stack emissions. 

(4) Geothermal Energy 

The Texas Bureau of Economic Geology is currently investigating the 

extent of geothermal resources in the state. Geothermal power, which was 

previously thought to be unavailable in Texas, may have great potential in the 

coastal zone. In using geothern1al steam for generating electricity, two use-

ful by-products are derived by "flashing": methane (natural gas) and fresh 

water. Geothermal stearn must be near demand centers, and 1nust be of high 
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quality (a mininnnn of corrosive contarninants) in order to be useful for power 

generation. The discovery of a geothermal resource meeting these criteria 

could significantly relieve the demand by power plants for natural gas and oil. 

(5) Solar Power 

The use of solar power for the generation of electricity is even more in

efficient than fossil fuel conversion. However, solar energy could be very 

useful in relieving the demand for electricity, if modular solar units for homes 

were used for heating and cooling. Individual homes could reduce their demand 

for electricity, and secondarily, reduce the demand for fossil fuels used in 

power plants. This concept would require the mass production of inexpensive 

solar heating and cooling systems, and the development of a distribution and 

service industry. In the long term, solar power has potential for electricity 

generation as well. 

( 6) Fusion 

Of all the nuclear processes, the production of electricity by fusion is 

the most potentially significant and the farthest from development. If fusion 

is demonstrated and can be used to provide economical electricity, it could 

provide an endlcs s source of energy. The 11 fuel" for the fusion process is 

water. Fusion power plants theoretically could use sea water to produce elec

tricity, without creating any pollutants. 

Energy Savings 

Dis regarding coal, geothermal, solar, fusion, and other new technolo

gies, the continuation of the short-term conservation measures could reduce 
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projected energy consurnption in the electric utility sector by four percent 

over a nine -year period (Sec Figure l ). The impact of new technologies over 

the long tc rrn c::Lnnol be predicted. 
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