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BY THE CDMPTROLlER GENERAL 

Report To The Congress 
OF THE UNITED STATES 

The Federal Government Should 
Establish And Meet Energy 
Conservation Goals 

Past Federal cons_ervatio~' programs have 
not effectively!! curbed the Nation's demand 
for energy. The admin istration has pro­
posed a national energy plan highlighting 
energy conservation, but more is needed to 
meet th~ plan's goals and objectives. Ad­
ditional Federal actions should be taken in 
the transportation, industrial, residential, 
and commercial sectors. There will be a 
need for the Department of Energy to " 

--continuously assess each Federal step in 
terms of what its 'contribution will be in 
meeting the' short-, mid-, and long-term 
objectives 9f the plan and 

--develop alternatives and use them in case 
ongoing initiatives do not sufficiently 
meet the established goals. 
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COMPTROLLER GENERAL OF THE UNITED STATES 

WASHINGTON, D.C. 2.0548 

To the president of the Senate and the 
Speaker of the House of Representatives 

This report presents our evaluation of (1) energy con­
servation activity in the Nation, (2) Federal energy con­
servation programs directed at the private sector! (3) 
opportunities to achieve greater energy conservatIon, and 
(4) additional actions which should be taken by the Congress 
and the Department of Energy. It is intended to assist the 
Congress in its efforts to establish a national energy plan. 

This examination was made pursuant to the Budget and 
Accounting Act, 1921 (31 U.S.C. 53), and the Accounting and 
Auditing Act of 1950 (31 U.S.C. 67), an~ because of t~e 
important contribution energy co~servatlon must make In 
solving the Nation's energy problems. 

Copies of this report are being sent to the Director, 
Office of Management and Budget; the Secretary of Energy; 
the Secretary of Transportation; and the chairmen of 
energy-related congressional committees. 

iZ~ ~~ 
Comptroller General 
of the united States 

COMPTROLLER GENERAL'S 
REPORT TO THE CONGRESS 

THE FEDERAL GOVERNMENT ~aqLQ 
ESTABLISH AND MEET ENE~l ... J R S 
CONSERVATION GOALS 

APR 1 b 1980 
DIG EST 

Between 1972 and 1976 the rate of energy c~.CQUISfTIONS 
sumption decreased substantially because of 
supply disruptions, a recession, and increased 
prices. Many energy conservation actions taken 
by consumers during that period have not been 
sustained; current statistics show that the 
Nation's energy consumption is increasing. 

The administration has proposed a national 
energy plan which highlights conservation. 
GAO previously reported that the plan's con-
servation provisions would not significantly 
reduce energy demand. 

Energy conservation qan contribute more to 
meeting the plan's goals. Its success will 
depend, to a large extent, on consumers' 
development of attitudes and habits which 
foster the efficient use of energy. In ad­
dition, for the specific actions undertaken 
by the Federal Government, the Department of 
Energy should 

--continuously assess each Federal initiative 
for what its contribution will be in meeting 
~he short-, mid-, and long-term plan object­
Ives and 

--develop sufficient standby initiatives and 
implement them in case ongoing programs 
and actions do not result in sufficient 
progress in meeting the established goals. 
(See p. 73) 

OVERALL RECOMMENDATIONS 

GAO recommends that the Congress 

--equalize the Federal share of costs 
for mass transit projects undertaken 
with Highway Trust Fund moneys and 
Urban Mass Transportation Administra­
tion funds (where appropriate) and 
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--specifically include heat pumps as approved 
energy conservation measures eligible for 
the residential tax credit. (See. p. 89.) 

The Secretary of Energy should, by January 1, 
1979, submit to the Congress an energy conser­
vation plan which include~ 

--energy conservation goals by consumption 
sector, to help achieve stated national energy 
plan objectives; 

--executive branch actions which constitute an 
energy conservation program needed to achieve 
the goals; 

--milestones and a plan to continuously monitor 
and evaluate each portion of the energy con­
servation program's contribution toward meet­
ing its goals; and 

--proposals to try other methods in case the 
energy conservation program is not meeting 
the established milestones. 

TRANSPORTATION 

The Federal Government should take further ac­
tion to reduce transportation energy consump­
tion by encouraging 

--the reduction of annual miles traveled per 
automobile and increasing ridesharing and the 
use of mass transit, 

--the purchase of more efficient automobiles, 
and 

--an increase in the efficient use of fuel in 
the Nation's fleet of trucks. (See pp. 76 
to 78.) 

Maintaining the real fuel cost per mile at least 
at present levels would help assure that the 
potential energy savings from increased auto 
efficiency will be realized. (See pp. 15, 16 
and 76.) 

ii Tear Sheet 

INDUSTRIAL 

The level of energy consumption in the Nqtion 
is substantially affected by the industrial 
sector. The National Energy Plan includes 
three initiatives which could make industrial 
energy conservation investments more financially 
attractive--a lO-percent investment tax credit 
for investments in energy conservation measures, 
an oil and gas users tax, and a crude oil equali­
zation tax. A combination of the first two 
measures may result in additional efforts by 
industry to conserve energy by making energy 
savings investments more financially attractive. 
(See pp. 44.) 

The existing Federal voluntary industrial energy 
conservation program is inadequate because of 
the lack of appropriate data to monitor indus­
try's energy conservation progress and because 
the energy efficiency improvement targets as 
established by the Department of Energy do not 
sufficiently challenge industry to conserve 
energy_ (See pp. 34 and 35.) 

RESIDENTIAL 

Conservation was partly responsible for the 
low growth rate in residential energy con­
sumption between 1972 and 1976. Federal 
programs seem to have been somewhat success­
ful in stimulating conservation activity 
(particularly in 1974) but more conservation 
activity will be necessary if substantial 
opportunities are to be realized. (See pp. 
56 and 58 to 61.) 

Existing Federal programs coupled with pro­
posed National Energy Plan initiatives can 
result in greater realization of the energy 
conservation opportunities in the residential 
sector. Two additional actions could be 
taken to strengthen the conservation effort: 
(1) encouraging the installation of heat 
pumps and (2) intensifying efforts to en­
courage consumers to follow more efficient 
personal consumption patterns. (See pp. 61 
and 89.) 
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COMMERCIAL 

There is need in the commercial sector to 
make energy conservation investments more 
financially attract~ve, to eliminate ma~te~ 
metering of commerc1al and apartment bU11d1ngs, 
and to perform energy audits. The Na~ional 
Energy Plan included two proposals wh1ch 
directly focus on these needs: (1) a 10", 
percent tax credit for business investments 
in energy conservation measures and (2) the 
elimination of master metering in new struc­
tures. GAO supports these proposals. 
(See p. 71.) 

RECOMMENDATIONS 

The Secretary of Energy, after consultation 
with the Secretary of Transportation, should 
submit in his report to the Congress recom­
mendations regarding additional financial 
actions that can be taken under existing or 
new legislation to encourage the use of mass 
transit. (See p. 79.) 

The Secretary should also: 

--Monitor automobile fuel costs per mile 
and include, in his submission to the 
Congress, proposals to incre~se gasoline 
prices when fuel costs per m11e decrease 
in real terms. (See p. 78.) 

--Monitor residential energy consumption 
and fuel prices and include, in his sub~ 
mission to the Congress, standby author1ty 
proposals to increase fuel prices when 
evidence indicates that residential energy 
consumption is increasing because of a 
decrease in real residential energy prices. 
(See p. 90.) 

--Discontinue the existing industrial energy 
conservation improvement targets program 
and, after considering the views of in­
dustry, implement a revised program to 
extend beyond 1980 which includes (I) 
establishment of an energy conservation 
goal for each industry, (2) development 
of an adequate measure of each industry's 

iv Tmlx .. S1J.eQ.t 

progress in achieving established goals, 
(3) establishment of specific milestones 
to assess each industry's progress toward 
the goals, and (4) development of standby 
authorities to implement if milestones 
are not being met. (See p. 84.) 

AGENCY COMMENTS 

The Department of Energy stated it basically 
agreed with the recommendations, except for 
those on industrial energy conservation. 
Its major concern is with GAO's implication 
that the targets are too low because more 
improvement in energy efficiency is techni­
cally feasible. (See p. 75.) 

GAO believes that voluntary energy efficiency 
improvement targets should be established at 
a level which sufficiently challenges private 
industry to invest in cost-effective energy 
conservation measures. (See p. 87.) 

The Department of Energy said that a fuel 
sUbstitution strategy should be carefully 
considered as part of any broad-based energy 
conservation program and that substantial 
energy savings can be realized with regulated 
carriers. (See p. 74.) 

GAO also agrees that the Nation will need 
to move toward the use of more domestically 
abundant fossil fuels to lower its dependence 
on imported oil during the transition to 
renewable ener gy sources. . (See p .. '75. ) 

The Department of Transportation sa'id it was 
in general agreement with the objectives of 
the transportation energy conservation section 
of the report but that the recommendations 
needed to be more clearly delineated. (See 
p. 80.) 

Transportation also stated there would be 
merit in recommending that any new initi­
atives be developed by itself, or jointly 
by itself and the Energy Department. GAO 
believes it is vital that the Energy D~part­
ment be responsible for developing the overall 
Federal energy conservation plan. This. will 
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require that the Energy Department work closely 
wi th other appropr,iate Federal depar tments 
and agencies but will place the Energy Depart­
ment in a position to assess the contribution 
each proposed initiative is to make toward 
achieving the overall Federal energy con­
servation goals. (See pp. 80 and 81.) 

The Department of Transportation questioned 
the need for some of GAO's recommendations 
because of ongoing or proposed Federal pro­
grams--in particular, the proposed Highway 
and Public Transportation Improvement Act of 
1978. 

GAO supports new initiatives to increase 
carpooling activity and the use of mass 
transit. GAO is concerned, however, with 
the lack of an overall Federal energy con­
servation plan which clearly points out the 
interrelationships among various initiatives 
to achieve energy conservation. The Energy 
Departmen~ should focus more attention on the 
most important areas to pursue in the next 
few years~ (See p. 81.) 

Transportation stated that it disagreed with 
GAO's recommendation that the Secretary of 
Energy monitor automobile fuel cost per mile 
and include in his submission to the Congress 
proposals to increase gasoline prices when 
fuel costs per mile decrease in real terms. 
(See p. 81.) 

GAO believes the potential seriousness of the 
impact of increases in automobile travel, 
which might occur as a result of future 
lower real fuel costs per mile, warrants 
preventive action. Otherwise, some of the 
energy savings to be achieved from more ef­
ficient automobiles could be lost. GAO's 
purpose is to maintain real fuel costs per 
mile at current levels for the next few 
years. (See p. 82.) 
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CHAPTER 1 

INTRODUCTION 

Rapid changes have occurred in the energy situation 
over the past 4 or 5 years. The United States has wit­
nessed a growth in the strength of the Organization of 
Petroleum Exporting Countries and has experienced an oil 
embargo by its members. International oil prices have 
increased substantially. During the winter of 1976-77 
the Nation experienced critical shortages of natural gas, 
brought on by unusually cold weather. During these years 
the United States has come to realize the finite nature 
of conventional energy sources and has responded to'the 
energy problem with new legislation, programs, and 
regulations. 

Many of the actions taken by the Federal Government 
have been directed at conserving energy and using it 
more efficiently. Actions taken during the 94th Congress 
included two major pieces of energy conservation legisla­
tion--the Energy Policy and Conservation Act (Public Law 
94-163) and the Energy Conservation and Production Act 
(Public Law 94-385). In this report these acts will be 
referred to as the 1975 Energy Act and the 1976 Energy 
Act, respectively. Also, Federal agencies, primarily 
the Federal Energy Administration (FEA), the Energy 
Research and Development Administration, the Department 
of Commerce, the Department of Housing and Urban 
Development (HUD), and the Department of Transportation, 
developed other programs designed to encourage energy 
conservation in all sectors of the economy. 

Concurrent with the above Federal initiatives, the 
u.s. gross energy consumption between 1972 and 19/6 in­
creased by over 2 quadrillion Stu·s and represented a 
percentage increase of about 2.9 percent. This increase 
was significantly below the previous 5-year period when 
energy consumption increased nearly 18 percent. However, 
annual changes in energy consumption which occurred 
during this period portray a significantly different 
picture. In 1973 gross energy consumption grew 3.9 per­
cent over 1972 levels. Energy consumption in 1974 de­
creased about 2.3 percent from 1973 levels, and in 1975 
decreased about 3.4 percent from 1974 levels. However, 
in 1976, energy consumption increased by about 4.8 percent 
over 1975 levels. Preliminary figures for 1977 show total 
energy consumption up about 4.0 percent over the comparable 
1976 period. 
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More recently the Department of Energy (DC~) has been 
established and the administration has proposed a National 
Energy Plan (NEP). 

The proposed NEP submitted to the Congress in April 1977 
combined legislative, administrative, and budgetary proposals 
aimed at solving the Nation's energy problems, and included 
new energy conservation initiatives in all of the major 
energy consuming sectors--transportation, residential, com­
mercial, and industrial. Most of the initiatives would 
provide financial incentives an.d disincentives to consumers 
in each of the sectors. Included were tax credits for 
investing in energy conservation measures for residential, 
irtdustrial, and commercial consumers; gas guzzler taxes on 
inefficient automobiles and rebates for the purchase of 
efficient automobiles, and oil and gas user taxes. More 
direct initiatives were also included in the NEP; for 
example, energy efficiency standards on certain household 
appliances and utility rate reform. 

SCOPE 

Because of the important role energy conservation plays 
in solving the Nation's energy problems, we analyzed the 
status and problems of and opportunities for energy conser­
vation. The primary purpose of this study was to identify 
how the Federal Government could more effectively promote 
energy conservation in the Nation's end use of energy. As 
such, this report 

--discusses the extent to which actions to save 
energy have been taken in major energy-consuming 
sectors of the economy (residential, commercial, 
industrial, and transportation); 

--identifies why conservation measures have or 
have not been implemented and what impact 
governmental programs have had; 

--dis(':1sses maj or oppor tuni ties for add it ional 
ener~y conservation savings; and 

--recommends additional actions which should be 
taken by the Federal Government to achieve 
greater energy savings through conservation. 

Research and development activities in the area of energy 
conservation were not included in the scope of our review. 
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Our review was performed at 9 Federal agencies, 10 State 
governments, and 13 local governments. In addition, we visit­
ed private companies and associations in t0e commercial, in­
dustrial, and transportation sectors of the economy. (See 
app. I.) At each of these organizations, discussions were 
held with officials and pertinent information and documents 
were obtained. We selected 1972 as a base year for data 
collection purposes because it was the last full calendar 
year preceding the 1973 oil embargo, and provided data from 
a year uninfluenced by the economic and social impacts of 
the embargo. In addition, w~ analyzed numerous studies 
which discuss the u.S. energy situation and the possible 
impact of increased energy conservation. 

The following chapters present our findings, con­
clusions, and recommendations concerning Federal efforts 
to achieve energy conservation. Chapter 2 discusses our 
framework for analyzing energy conservation actions and 
options. Chapters 3, 4, 5, and 6 discuss the status, 
problems, and energy conservation opportunities in the 
transportation, industrial, residentlal, and commercial 
sectors, respectively. Our conclusions and recommendations 
are presented in chapter 7. 
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CHAPTER 2 

ENERGY CONSERVATION: A CONCEP'I'UAL FRAMEWORK 

As pointed out in chapter 1, there is growing agreement 
on the need for increased energy conservation activity in the 
united States. However, there is disagreement as to the 
specific consetvation actions which should be undertaken, 
the energy savings which could result from various actions, 
the consequences of taking those actions, and the role the 
Federal Government should play. 

These disagreements are the result of several substan­
tive issues which are closely intermingled with energy con­
servation. These issues include the role of economics, 
particularly energy pricing policy in influencing energy 
conservationi the relationship between energy conservation 
and economic growth; the need for and extent of changes in 
lifestyle which could result from an aggressive energy 
conservation program; the question of credibility as to 
the extent of the energy problem; and the possible need for 
politically undesirable Federal actions, such as taxes or 
mandatory requirements, to achieve an adequate level of 
energy conservation. 

While we agree that further energy conservation is 
needed to reduce a growing level of crude oil imports, we 
recognize that selecting a specific set of initiatives to 
achieve greater energy conservation is a difficult and 
complex task. In this chapter we describe our conceptual 
framework for assessing further opportunities to save 
energy and for developing an appropriate Federal role to 
foster and promote increased energy savings. This frame­
work was also used to determine how effective the Federal 
Government has been in achieving energy conservation 
during the past few years. 

ENERGY CONSUMPTION AND OPPORTUNITIES 
POR ENERGY CONSERVATION 

Energy consumption is dependent on (1) the energy 
efficiency of existing products and equipment that use 
energy (existing stocks of products) and (2) the way con­
sumers operate or use the existing stock of products 
(traditional use patterns). Altering energy consumption 
patterns, therefore, requires changing one or both of these 
factors. 
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Energy-consuming products can be modified in two basic 
ways. In the short term these products can be made more 
energy efficient through r 7trofito Over the longer run, 
products can b~ r~pl~ced w1th more ener~y efficient products. 
In both ~ases' 1 t 1S 1mportant to recogn1ze that before energy 
consumpt10n can be reduced, energy efficient products or 
retrofit devices must be available in adequate numbers and 
consumers must prefer to purchase these products over less 
energy efficient ones. It should also be pointed out that 
these modifications do not generally change the purpose or 
output of the products themselves. 

Altering traditional energy use patterns involves 
changing the way individuals, businesses, and others carry 
out daily activities, such as the use of home appliances. 
These types of changes often are difficult to accomplish 
because of the sheer number of consumers that need to be 
affected and beca~se such changes often require, from the 
consumer perspect1ve, carrying out daily activities in a 
less convenient manner. 

The Federal Government has a role to play in promoting 
energy conservation. However, this role can be successfully 
carried out only if actions taken by the Federal Government 
effectively 

--alter consumers' traditional energy use 
patterns, 

--inc7e~se consumers' prefer7nce for energy 
eff1clent products and equ1pment, and 

--increase the availability of more energy 
efficient products and equipment. 

Federal initiatives undertaken should include a mechanism 
to monitor and evaluate their success in saving energy so 
that th~ need for alternative Federal actions can be 
identified in a timely milnner. 

POLICY OPTIONS TO ACHIEVE ENERGY SAVINGS 

From the perspective of the Federal Government, programs 
to effect changes in existing energy consumption patterns 
can be developed using any or a combination of three basic 
approaches, which we will refer to as voluntary, indirect 
market intervention, and direct market intervention. 
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The voluntary approach involves creating an awareness 
among consumers of the benefits of energy conservation ac­
tions, such as dollar and energy savings. For example, 
specific programs can be developed to encourage residential 
consumers to insulate their homes, adjust their thermo-
stats, or use their appliances more efficiently. In addition, 
private citizens can be encouraged to drive less, purchase 
more efficient automobiles, or participate in carpools when 
going to and from work. Many of these types of programs 
have been developed and implemented by the Federal Government. 
In each case, the program attempts to encourage individuals 
to implement conservation measures voluntarily on the basis 
of information provided through the program. The success 
of this approach is dependent on energy consumers implement­
ing such actions as a result of the newly created awareness. 

The indirect market intervention approach involves 
either (1) raising the effective price of energy and/or 
less energy efficient products (a financial disincentive) 
or (2) lowering the real cost of implementing conservation 
actions and/or lowering the cost of more energy efficient 
products (a financial incentive). For example, specific 
programs providing financial incentives to conserve 
energy, such as tax credits, grants, low interest loans, 
or loan guarantees for business and individuals to install 
energy conservation measures, can be enacted. Financial 
disincentives, such as gasoline taxes, energy user taxes, 
and gas guzzler taxes, can also be enacted. Many of these 
types of actions have been proposed or enacted. The 
purpose of these types of actions is to provide consumers 
with a more direct economic incentive to take energy-saving 
actions. This approach's success relies on the assumption 
that consumers will alter their behavior to maximize 
economic benefits. 

The third approach is direct market intervention, 
which relies on governmental regulation or restriction of 
energy use or energy-using products. Examples of specific 
actions using the direct market intervention, or mandatory, 
approach include mandatory energy efficiency standards for 
automobiles, home appliances, and buildings~ restrictions 
on gasoline consumption through rationing~ and imposing 
energy budgets on residential energy consumption to limit 
the amounts consumed. Some of these actions have been 
proposed or enacted. 

Certain limitations exist in the use of each approach 
to alter traditional use patterns, increase consumer pref­
erence for energy efficient products or increase the avail­
ability of energy efficient products. Tailoring specific 
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actions to the desired results requires a careful balancing 
of the many trade-offs involved in each action. Failure 
to recognize the sensitivity of these trade-offs and of 
consumer reaction to them can lead to inefficient and ineffec­
tive governmental programs. 

To illustrate the Federal Government's activities within 
th~ above discussed framework, the following chart categorizes 
maJor Federal energy conservation programs which have been 
enacted in recent years, in terms of the desired resul~ and 
approach used. 
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Desired result 

Enacted programs Alter consumer preference to 

Automotive fuel economy: 
Average fuel economy 

standards 

Labeling 

Consumer products other 
than automobiles: 

Labeling 

Energy efficiency 
improvement targets 

Industry energy 
improvement targets 

Energy conservation stand-

Retrofit Replace 

x 

x 

x x 

Alter product 
availability 

x 

x 

ards for new buildings x 

Weatherization assistance 
for low-income persons x 

Energy conservation and 
renewable-resource demon­
stration program for 
existing buildings x 

Energy conservation and 
renewable resource 
obligation guarantees x x 

Alter consumer 
use patterns 

Approach used 

Direct market 
intervention 

~/ Voluntary 

x 

~/ Voluntary 

Voluntary 

Voluntary 

Direct market 
intervention 

Indirect market 
intervention 

Indirect market 
intervention 

Indirect market 
intervention 

a/The labeling programs place requirements on manufacturers of products to provide information 
- to consumers so that they can make energy efficient choices among competing products. 
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CHAPTER 3 

TRANSPORTATION SECTOR: 

STA'rus, PROBLEMS, AND OPPORTUNITIES 

The transportation sector consists of automobiles, buses, 
trucks, aircraft, railroads, and other modes of moving people 
and things. This sector, which is exceeded only by the in­
dustrial sector in energy consumption, has been the focus of 
numerous Federal programs to conserve energy. The transpor­
tation sector has received much Federal attention primarily 
because essentially all energy consumed by this sector is 
oil or its derived products. As such, energy consumed by 
this sector directly relates to the level of crude oil 
imports. 

FEDERAL PROGRAMS 

Since 1972, federally initiated programs have been 
directed toward improving the fuel efficiency and consumer 
use of the automobile and, to a lesser extent, making the 
Nation's intercity transportation systems more energy· 
efficient. Voluntary and direct market interventiQP ap­
proaches have been used. The following describes the 
major Federal programs which have been developed to increase 
the level of energy conservation in the transportation 
sector. 

Automobiles and related programs 

The automobile dominates energy consumption in the 
transportation sector. Particular attention has been directd 
by the Federal Government at reducing highway vehicle fuel 
demand through programs to (1) improve the efficiency of 
vehicles, (2) increase consumer preference for energy effi­
cient automobiles, (3) lower highway speed limits, (4) en­
courage greater use of carpools and vanpools, and (5) encour­
age greater availability and use of mass transportation as 
an alternative to the automobile. 

One major Federal initiative has been the establishment 
of auto fuel efficiency sta~dards. The 1975 Energy Act 
requires that automobile manufacturers, beginning with the 
1978 model year, produce on a sales weighted average a fleet 
of automobiles meeting the average fuel economy standards 
shown on the next page. 
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Model year Average fuel economy standard 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

and thereafter 

(miles per gallon) 

18.0 
19.0 
20.0 

a/2 2.0 
a/24.0 
a/2 6.0 
a/27.0 
- 27.5 

a/Determined by the Secretary of Transportation and 
- published in the Federal Register June 30, 1977. 

The Secretary of Transportation was given certain latitudes 
in setting standards for 1981 to 1984 to adjust for feasibil­
ity limitations and clean air requirements. 

The 1975 Energy Act also required that fuel economy 
standards for trucks weighing less than 6,000 pounds be 
established, and authorized the Secretary of Transportation 
to determine whether standards for trucks between 6,000 and 
10,000 pounds were appropriate. The Department of Transpor­
tation has published a 1979 model year standard of 17.2 miles 
per gallon for trucks under 6,000 pounds and announced 1980 
and 1981 standards for vehicles with gross vehicle weights 
up to 8,500 pounds of 16 miles per gallon and 18 miles per 
gallon, respectively. 

The Environmental Protection Agency role in setting 
highway vehicle ensrgy efficiency standaids has been to 
establish vehicle gas mileage measurements and manufactured 
fleet gas mileage calculations. 

To encourage the purchase of more efficient automobiles 
and light trucks, the 1975 Energy Act also required manufac­
turers to display on their vehicles a label indicating the 
fuel efficiency of each particular model. Further, auto­
mobile dealers were required to make available to prospective 
purchasers a booklet, prepared by EPA and printed and dis­
tributed by DOE, containing comparative data on the gas 
mileage of automobiles and light trucks manufactured each 
year. Labeling by manufacturers began in the latter half 
6f the 1976 model year, and the mileage booklet is now being 
made available through two major printings a year. 
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, The Fed:ral Government has a number of initiatives 
underway to 1ncrease vehicle occupancy through carpooling 
and vanpooling. The objectives of such prog~ams are to 
cons:rve fuel~ decre~se traffic congestion at peak hours, 
and 1m~rove a1r qua11ty. The types of programs under­
t~ken 1ncl~de supporting.c~rpooling.demonstration projects 
w1th Federal funds, prov1d1ng techn1cal assistance to 
State and lo~al governments ,and major employers to promote 
both vanpoo11ng and carpoo11ng, offering employer workshops 
to promote va~po~l~ng, directing national public campaigns 
to.e~cou:age.1nd~v1d~als to carpool and vanpool, and 
e11m1na~1ng 1nst1tut10nal obstacles to vanpooling and 
carpoo11ng. 

The Federal Government has also established a 
na~ional.55-mile-per-hour speed limit to, among other 
th1ngs, 1ncrease the efficiency with which automobiles 
are operat:d. Instituted as a temporary measure during 
the 19?3 011 embargo, the speed limit was permanently 
estab11shed by the Congress in January 1975. Current law 
m~kes Federal highway construction aid to any State con­
t1ng:nt on the establishment and enforcement of a maximum 
55-m1le-per-hour speed limit. All 50 States have now re­
duced maximum speed limits and are periodically certifying 
enforcement to the Secretary of Transportation. 

~n add~tiqn to programs directed at auto efficiency 
and r1dersh1p, energy can be conserved by increasing the 
use of existing mass transit. The Federal Aid Highway Act 
of 1973 encouraged the development, improvement and use 
of m~ss transit by authorizing, for the first time, the use 
of ~1ghway Trust Fund moneys for urban system mass transit 
proJec~s. ~lso, under the State Energy Conservation Program 
author1zed 1n ~he 1975 Energy Act, States are required, 
among other th1ngs, to plan a program encouraging the use 
of carpools, vanpools, and mass transit before receiving 
Federal assistance under the program. 

Programs directed at long-distance movements 

So~e ~edera~ programs address the need to conserve 
energy 1n 1nterc1ty movements of passengers and freight. 
Such programs stress the Nation's need for a strong 
w:ll-balanced, and interlinking rail, air, water, a~d 
h1ghway system. The major programs in this area resulted 
from the,1975 Energy Act which required the Civil 
Aeronaut1cs Board, the Interstate Commerce Commission (ICC) 
the ~ed:ral Maritime Commission, the Federal Power ' 
Comm1ss10n, and the,Federal Aviation Administration (FAA) to 
~ropose.programs wh1ch could save energy in the regulated 
1ndustr1es. 
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In the area of air transportation, both FAA and the 
Civil Aeronautics Board have ongoing activities to conserve 
energy. FAA's conse,ryation P7'0gram stresses imp7'0vem7n~s 
in the operation of alr trafflc control and has ldentlfled 
changes to aircraft flight paths, speeds, and ground pro­
cedures to achieve short and intermediate term energy 
savings. CAB's conservation program stresses improvements 
in the regulation of aircraft routes as they affect flight 
frequency. 

ICC actions to conserve energy in the trucking industry 
include relaxing some regulatory requirements and studying 
what additional regulations could be changed. ICC has, 
for example, relaxed rules which required trucks to travel 
through certain cities, called gateways, even though shorter 
routes were possible. Also, ICC relaxed rules limiting 
opportunities for trucks to use superhighways and to ship 
truck trailers on railcars. 

TRANSPORTATION ENERGY CONSUMPTION 
AND CONSERVATION SINCE 1972 

Transportation sector energy consumption grew 7.8 per­
cent from 1972 to 1976 while total U.S. consumption grew 
2.9 percent. This compares to the previous 5-yl.::iir period 
when transportation energy consumption grew 20.8 percent and 
total U.S. consumption grew 18.0 percent. The transporta­
tion sector consumed, in 1976, a larger share of total U.S. 
energy than in 1972. Transportation sector energy consump­
tion since 1972 as reported by the Bureau of Mines is shown 
below. 

ConsumEtion Growth rate Percent of total 
Year (in quads) (note a) (percent) U.s. consumEtion 

1972 17.9 5.7 24.9 
1973 18.8 5.0 25.6 
1974 18.3 ( 2.7 ) 25.1 
1975 18.6 1.6 26.4 
1976 19.4 4.3 26.1 

a/A quad is equal to 1 quadrillion Btu's of energy. 

Historically, transportation consumption has increased 
at an annual rate of about 2.7 percent. The annual rate of 
increase in transportation energy consumption from 1972 to 
1976, however, was about 2 percent. Many observers believe 
that the level of economic activity, higher fuel prices, 
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fuel shortages, more efficient vehicles, and increased con­
sumer awareness of conservation all have contributed to this 
decline in the growth rate. 

While various transportation modes make up the trans­
portation sector, traditionally the automobile has accounted 
for more than half of transportation energy use. Thus, we 
focused on historical data involving auto efficiency and 
patterns of use to assess recent energy consumption trends. 
However, we also examined statistics related to the use of 
trucks, which accounted for about a fourth of transportation 
energy use, and mass transit. Unless indicated otherwise, 
the data used were drawn from Department of Transportation 
publications or obtained from Department officials. 

Automobiles 

Total passenger car gasoline consumption increased 
about 9 percent from J.972 to 1976, while per car consumption 
was down about 3.6 pel'cent. Annual figures for 1972-76 
consumption follow. 

_________ G~a_S_C~l~i~n~e consumEtion 

Total automobile 
gasoline consumed 
(millions of 

1972 

gallons) 73,121 

Average gasoline 
consumed per 
automobile 
(gallons) 755 

1973 1974 1975 1976 (note a) 

77,619 73,770 76,010 79,811 

763 704 712 728 

a/GAO estimates based on Department of Transportation data~ 

Three important aspects in assessing automobile energy 
consumption are (1) the composition of the total U.S. auto­
mobile fleet, (2) the costs associated with driving an 
automobile, and (3) the demand for travel. In some ways 
these aspects are interrelated; i.e., the demand for travel 
is affected by the cost to drive. However, viewing them 
separately results in a clearer understanding of recent 
trends in automobile energy consumption. 
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Fleet composition 

In 1972 there were about 86.3 million automobiles 1/ in 
operation (registrations less scrappage) with an average age 
of 5.7 years. 2/ This compares to 1976 figures of 100.1 
million automobiles with an average age of 6.2 years. The 
following 1972 and 1976 sales figures are indicative of the 
change in buying patterns which gradually occurred over the 
intervening years. 

Subcompact/compact 
Intermediate 
Regular 
High 
Specialty 
Imports 

Total 

Percent of total new car sales 
"by type of vehicle 2/ 

1972 1976 --
20.5 26.4 
21.2 27.4 
31.8 17.9 

8.2 5.9 
3.5 7.6 

14.8 14.8 --
100.0 100.0 

Certain changes occurred in the fleet composition 
between 1972 and 1976 which had an impact on the energy con­
sumed by automobiles. There were nearly 14 million more 
vehicles on the road in 1976. However, there were signifi­
cant shifts in the types of vehicles enterifig the fleet-­
more subcompact, compact, and intermediate cars--in 1976. 
These types of vehicles tended to be more energy efficient 
and, as such, minimized the energy consumption impact of 
more vehicles in operation. 

l/"Franchise New Car and Truck Dealer Facts," National 
- Automobile Dealers Association, 1977 edition. 

2/"Motor Vehicle Facts and Figures 1977," Motor Vehicle 
- Manufacturers Association, 1977. 
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Another important trend in the fleet composition was in 
the age of vehicles in operation. The data showed that vehi­
cles in operation had become older. This change resulted from 
a substantial drop in new car sales in 1974 and 1975, which 
was probably due to consumer uncertainties resulting from 
energy supply problems and the general recession in business 
during those years. The implications for energy consumption 
resulting from this situation are that older, generally less 
efficient vehicles are still being driven. However, these 
vehicles are likely to be replaced in the next few years with 
substantially more energy efficient vehicles as the auto­
mobile fuel efficiency standards are met. 

Automobile fuel costs 

A major economic factor affecting auto travel is the 
fuel cost per mile. Gasoline prices and auto fuel economy 
primarily determine fuel cost per mile. Since individuals 
generally hold the same automobile for a few years, it could 
be expected that gasoline prices would have a greater in­
fluence on the amount of driving done by individuals, in the 
short run. In the long run, however: individuals could ad­
just to higher fuel prices by buying a more fuel-efficient 
automobile. Thus, individuals could continue to drive the 
same amount as they had previously, at no greater fuel cost. 

The following table presents data on gasoline prices, 
automobile fuel economy, and fuel cost per mile to drive for 
the years 1972-76. 

Gasoline price 
per gallon 

Real gasoline 
price per gallon 
(in 1967 dollars) 

Fleet fuel economy 
(miles per gallon) 

Real .fuel cost per 
mile (in 1967 
dollars) 

Driving cost factors 

1972 1973 1974 1975 1976 

$.3613 $.3882 $.5241 $.5722 $.5947 

.2883 .2917 .3548 .3550 .3488 

13.49 13.10 13.43 13.53 a/13.60 

.0214 .0223 .0264 .0262 a/.0256 

a/GAO estimates based on Department of Transportation data. 
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Actual gasoline prices per gallon have risen signifi­
cantly since 1972. In 197'4, for example, the price of gas, 
influenced by the oil embargo, increased 35 percent over 
1973 prices. While 'the actual price of gas has been stead­
ily increasing since 1972, the real price (the price in 
constant dollars) increased significantly in 1974 but has 
since been relatively stable. We also noted that, although 
the real gasoline price increase from 1972 to 1976 was 
6 cents per gallon, the 1976 real price was only 2 cents 
above the 1968 real price and below the 1950 real price. 

The trend in real fuel cost per mile closely followed 
that of real gasoline prices for the 1972-76 period. 
However, improvements in the fleet fuel economy during the 
period, specifically from 1973 to 1976, lessened somewhat 
the impact of increased gasoline prices on fuel cost per 
mile. The increase in real fuel cost per mile between 1972 
and 1976 meant that a driver using his car at a 10,000-mile­
a-year rate would have paid, in real dollars, $3.50 more per 
month for gasoline in 1976 than in the lowest cost per mile 
year, 1972. 

The precise impact changes in automobile travel costs 
had on energy consumption between 1972 and 1976 is impossible 
to determine. However, we believe that the significant 
cost increases experienced in 1974 helped reduce energy con­
sumed in that year. Since that time, the real cost of gas­
oline has stabilized and the real fuel cost per mile has 
decreased somewhat, while energy consumption has increased. 
Thus, it would appear that, to whatever extent higher fuel 
costs reduced automobile travel in 1974, consumers have 
adjusted to that impact. 

Demand for travel 

The ~ecent history of the demand for travel is also an 
important factor in understanding past levels of energy 
consumption. The following table shows certain key data 
on travel demand. 
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Travel Demand Indicators 
1972 1973 1974 1975 1976 -- --

Passenger car 
miles traveled 
(billions) 986.4 1,016.9 990.7 1,028 a/l,085.4 

Average annual 
miles traveled 
per car 10,184 9,992 9,448 9,634 a/9,897 

Passenger car 
registrations 
(thousands) 96,860 101,763 104,856 106,713 lD9,675 

~/GAO estimates based on Department of Transportation data. 

Total travel and per vehicle travel significantly de­
creased during 1974 and 1973 levels. However, by,1976 total 
passenger car travel had achieved a new high--about 10 percent' 
above the 1972 level--primarily as a result of a similar 
(13 percent) increase in the number of automobiles. By 1976, 
per vehicle travel had risen above the depressed 1974 level, 
but was still moderately below the 1972 level. 

The sharply decreased demand for travel during the 
middle yeqrs, as shown in the above table, was influenced, 
we believe, by (1) lower fuel availability, (2) increased 
gasoline prices, (3) driver attitude changes resulting from 
the strong promotion of a conservation ethic, and (4) an 
economic downturn characterized by the only decrease in 
real disposable personal income in the most recent 25-year 
period. Although these factors probably influenced the 
disposition of consumers toward travel, the precise impact 
of each influence is impossible to identify. 

The most important single source of demand for travel 
is to get to and from work. Ridesharing in this situation 
can have a significant impact on reducing vehicle miles 
traveled and consequently vehicle fuel consumption. A DOE 
contracted study asserted that the coordination of several 
strategies which cause a shift to carpooling could reduce 
urban auto fuel consumption 5 percent and nationwide could 
save about 230,000 barrels of oil a day. Thus, we attempted 
to assess changes in ridesharing patterns during this period. 
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A nationwide Department of Transportation study--made 
in 1972--measuring automobile occupancy estimated the 
national average occupancy rate in 1969 to be 1.4 persons 
for work trips. According to data from a 1975 sample of 
automobile occupancy sponsored by Transportation, the 
national average occupancy rate for work trips in 1975 was 
about 1.15. Comparison indicates that worktrip vehicle 
occupancy has declined from preembargo levels. Department 
officials also had compiled data from certain specific 
metropolitan areas which indicated that, while carpooling 
activity generally increased immediately following the oil 
embargo, the increase was temporary except where there was 
another strong incentive, such as the ability to avoid 
traffic congestion. 

More recent data on carpooling is limited to specific 
areas where initiatives have been taken by Federal, State, 
and local governments and employers to increase carpooling 
activity. The results of these initiatives have been 
mixed and have indicated that certain areas are more 
susceptible to carpooling, such as where there is a dom­
inant employer in an area to provide focus for the promotion 
and administratiori of ridesharing initiatives. 

Changes in the demand for travel between 1972 and 1976 
directly affected fuel consumed by automobiles. Although 
demand for travel decreased substantially in 1974, the data 
for 1975 and 1976 indicated that demand for travel was 
approaching the higher 1973 level. 

Implications of recent trends 

Our analysis of data for the 1972-76 period shows that: 

--The total automobile fleet increased, but the 
automobiles entering the fleet were more energy 
efficient. In fact, the total fleet average 
fuel efficiency has increased since 1973, 
reversing a long term downward. trend in fleet 
fuel efficiency. 

--Gasoline prices increased significantly in 
both actual and real terms in 1974. However, 
by 1976, real gasoline prices were below the 
1974 real prices even though actual gasoline 
prices continued to rise. Real fuel cost per 
mile peaked in 1974 and then decreased through 
1976, primarily because of the increased fuel 
efficiency of the fleet. 
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--Demand for travel, measured in average annual miles 
traveled per automobile, decreased significantly in 
1974 but increased through 1976. However, it was 
below the 1973 level. 

Preliminary 1977 data 1/ on gasoline consumption, 
demand for travel, gasoline-prices, and automobile sales 
are as follows: 

--Total gasoline sales (including automobiles and 
trucks} through August 1977 were up about 2.6 percent 
over the same 1976 period. This rate of increase 
was below the rate experienced for automobile gasoline 
consumption between 1974 and 1975 and was significantly 
below the rate experienced between 1975 and 1976 
(5 percent). 

--Total vehicle miles traveled for all highway vehicles 
(including trucks) through August 1977 was up about 
3.9 percent over the same 1976 period. This rate of 
increase was similar to the rate of increase in automo­
bile miles traveled between 1974 and 1975 but was 
below the rate of increase for automobiles experienced 
between 19·75 and 1976 (5.6 percent). 

--Actual gasoline prices were up about 6 percent over 
1976. This rate of increase was consistent with the 
rates of increase experienced during 1975 and 1976. 

--New automobile sales through August 1977 totaled about 
7.5 million. Assuming automobile scrappage rates would 
be similar to those in recent years, we estimated 
that the increase in the fleet for 1977 would be similar 
to the increase in the fleet experienced in 1976 and 
above the increase experienced in 1975. 

On the basis of our analysis of the 1972-76 period and 
the preliminary 1977 data, we believe the lower rate of in­
crease in automobile fuel consumption occurring in 1977 
resulted from a combination of the lower rate of increase 
in vehicle miles traveled and further increases in the fuel 
efficiency of the fleet. While we recognize that the 1977 
data were preliminary, we believe that these data raised 
certain key questions for future energy consumption by 
automobiles--Will reduced energy consumption impacts from 

l/Data obtained from DOE, Department of Transportation, and 
- National Automobile Dealers Association. 
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improved fleet fuel efficiency be offset by future increases 
in miles traveled per vehicle? Will miles traveled per 
vehicle increase in the future because real fuel cost per 
mile decreases as fJeet fuel efficiency improves? In our 
opinion, attention should be focused on miles traveled per 
vehicle and its relationship to real fuel cost per mile. 

Trucks 

A National Academy of Sciences report 1/ and other 
studies have pointed out that although extensive data exists 
on numbers and types of trucks in operation, specific data 
on fuel consumption for each weight class of truck is not 
available. Thus, our assessment of energy consumption 
patterns of different types of trucks between 1972 and 1976 
was limited. However, we were able to assess, in general 
terms, energy consumption patterns for total trucks and 
for certain types of trucks. 

The following table provides basic data on trucks for 
the period 1972-76. 

Fuel consumed 
(millions of 

1972 

gallons) 30,718 

Truck miles of 
travel (billions) 259.7 

Truck registrations 
(millions) 21.2 

Average annual 
miles traveled 
per truck 

Average fuel 
consumption p.er 
truck (gallons) 

Miles per 9allon 

12,229 

1,446 

8.46 

Truck Data 

1973 1974. 1975 1976 (note a) 

31,615 31,226 31,632 34,577 

267.1 267.5 274.5 303.1 

23.2 24.6 25.8 b/27.l 

11,538 10,861 10,648 11,172 

1,361 1,268 1,227 1,274 

8.45 8.57 8.68 8.77 

a/GAO estimates based on Department of Transportation data. 
b/Estimate by the Motor Vehicle Manufacturers Association. 

l/"Energy Consumption Measurement: Data Needs for Public 
Policy," National Academy of Sciences, 1977. 
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There has been an increase of 28 percent in the number 
of trucks since 1972. In 1972 there were about 21.2 million 
trucks of all types registered, while in 1976 there were 
about 27.1 million trucks. Light trucks (those under 
10,000 pounds gross vehicle weight) dominated the number of 
trucks on the road. This class of truck accounted for about 
three-quarters of all trucks in use in 1976. Although light 
trucks dominated the truck fleet in total numbers, in terms 
of fuel consumption they were far less dominant, consuming 
about 42 percent of the fuel consumed by all trucks and 
about 13 percent of all fuel used by motor vehicles. 

Although there are four times as many light trucks as 
there are heavy-duty trucks (those over 26,000 pounds gross 
vehicle weight) in operation, heavy-duty trucks consumed 
nearly as much fuel as light trucks. Heavy-duty trucks 
accounted for about 40 percent of the fuel consumed by 
all trucks and about 12 percent of all fuel consumed by 
motor vehicles, primarily because (1) heavy-duty trucks, on 
the average, consumed 50 percent more fuel per mile than 
light trucks and (2) heavy-duty trucks were generally driven 
substantially more miles per vehicle annually than light 
trucks. 

From 1972 to 1976 total truck fuel consumption 
increased about 13 percent while truck combination (tractor­
trailer) fuel consumption, which historically has accounted 
for a third of truck consumption, increased roughly twice as 
fast. Total annual truck miles traveled increased about 
17 percent, but per truck annual miles decreased about 
9 percent. As a result of the decrease in per truck annual 
travel and an improvement in miles per gallon for the 
average truck (from 8.45 mpg in 1972 to 8.77 mpg in 1976), 
gallons of fuel consumed annually per truck decreased nearly 
12 percent over the period. 

Conservation activities and problems 

The companies we visited in the trucking industry had 
implemented certain conservation actions. The most common 
types of measures implemented included reducing horsepower 
to better match needs, installing wind deflectors on trucks, 
increasing the use of radial tires, and performing more fre­
quent tuneups. A Department of Transportation informal survey 
of truck manufacturers showed a trend to greater use of cer­
tain fuel saving items (aerodynamic devices, radial tires, 
clutch fans, and special engines) on 1976 model year heavy­
duty trucks. Sales of these items increased sharply, ranging 
from 200 to 500 percent over the 1975 model year. Thus, it 
would appear that the effects of taking these energy 
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conservation actions have been to increase the truck fleet 
average fuel efficiency in terms of miles per gallon. 

Although the above energy conservation actions have 
been taken, trucking company officials pointed out that 
additional energy could be conserved by trucks if gateway 
requirements were relaxed a~d State weight and,size , 
restrictions were made cons1stent. The operat1ng perm1ts 
(certificates of public convenience) issued to motor 
carriers frequently prevent carriers from using the m~s~ 
direct routes because they can operate only through c1t1es 
stipulated by the permits (gateways). In other words th~y 
are not always allowed to take the shortest route to the1r 
destinations and therefore use more fuel than is necessary. 

In 1973 a group of truckers estimated that eliminating 
gateways might result in annual savings of more than . 
1 billion vehicle miles and 200 million gallons of fuel. 
Such savings represented about 2 percent of 1973 fuel ~on­
sumed by truck combinations (tractor trailers). We p01nted 
out earlier that ICC has relaxed certain rules on the 
requirements of trucks to use gateways. In Janua~y 1977 
ICC published a study, based o~ a 1976 sam~l~, w~lch 
projected fiscal year 1976 ~av1ngs from el1m1nat1ng some 
gateways of about 21 million gallons of fuel. ICC stated 
that the resultant savings, while substantial, were far less 
than that asserted as possible by truckers and others, at 
least partly because ICC eliminated fewer gateways. 

In addition to ICC route restrictions, each State 
places restrictions on the size and weight of tr~cks which 
can operate on its highways. Consequently, carr1ers fre­
quently must travel around certain States that have low 
limits or divide their loads among more trucks when 
traveling through those States. Carrier officials p~inted 
out that this situation causes greater fuel consumpt10n. 
If a truck must travel around a particular State, the 
extra miles constitute energy inefficiency. If a truck's 
load is divided between two trucks to meet size or weight 
limits, this also increases fuel consumption and causes 
operating problems for the carriers. 

Implications of recent trends 

Our analysis of data on tru~ks for the 1972-76 period 
indicated that 

--the growth in total truck fuel consumption 
was greater by 3 percent than that of 
automobiles; 
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--the number of truck~ increased significantly, 
but the percentage 1ncrease in total truck 
fuel consumption (13 percent) was less than 
the increase in the number of trucks 
(28 percent) because of lower per truck 
annual travel and better truck fleet fuel 
economy; 

--large trucks consumed significant amounts 
of fuel even though the number of such 
trucks was small relative to the total 
number of trucks; and 

--the substantial increase in large truck 
fuel consumption was primarily responsible 
for the increase in total truck fuel 
consumption over the period. 

Preliminary Department of Transportation data for 1977 
(through August) on changes in the consumption of special 
fuel (primarily diesel fuel used by large trucks) and 
gasoline (used by automobiles and trucks) follows: 

--Total gasoline use increased 2.6 percent 
over the same 1976 period. 

--Total special fuel use increased 9 percent 
over the same 1976 period. 

These da~a ~ndicate that large trucks using special fuel 
are cont1nu1ng to be an important upward influence on the 
rate of increa~e in total transportation fuel consumption. 
Further, aSsum1ng that all trucks using gasoline follow the 
general consumption pattern of those using diesel fuel 
total truck consumption of fuel has continued to incre~se 
faster than automobile fuel consumption. 

, Various studies we examined generally agreed that ther:e 
1S a potential for saving a significant amount of the fuel 
con~umed by trucks. Two of the studies 1/ gave specific 
est1mates of fuel savings which could be-achieved for trucks 
above a ~ertain weight. These savings figures illustrated 
the magn 7tude of the opportunity. In one study, savings 
were est1mated at 550,000 barrels of oil a day in 1990 for 

l/"Interagency Study of Post-1980 Goals For Commercial 
II Motor Vehicles, R~vised Executive Summary," November 1976" 
Energy,and Econom1c Impacts of Projected Freight Trans­
portat10n Improvements," Peat, Marwick, L\1i tchell & Co •. 
May 1977. I 
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trucks over 10,000 pounds gross vehicle weight. In the 
other study, savings were estimated at 176,000 barrels a 
day in 1985 for trucks over 19,000 pounds. 

-, 

Although there was general agreement that much could 
be done to conserve truck fuel, opinion varied widely on 
what the Federal Government's role should be in taking 
advantage of that opportunity. One study assumed that 
savings could be achieved through the voluntary cooperation 
of industry, labor, and government and the action of the 
free marketplace. That study argued that the complexity 
of commercial vehicle use weighed against any type of 
legislative or regulatory program. But another study 
projected savings resulting from governmental influence at 
50 percent above the level which industry would likely 
achieve in its own behalf. These additional savings would 
result from the Government providing incentives, technical 
assistance, and capital assistance. 

Mass transit 

Greater use of existing mass transit systems could 
reduce the amount of energy consumed in the transportation 
sector primarily by reducing the number of people who use 
their personal automobile to travel to and from work. 
While the trend of passenger rides on all modes of mass 
transit declined from the end of World War II, in 1973 this 
trend reversed. The following table reflects recent trends 
in mass transit passenger ridership. 

Total Passenger Rides (note a) 

(000,0'00 omitted) 

Rail Bus Other Total 

1972 1,942 4,495 130 6,567 

1973 1,921 4,642 97 6,660 

1974 1,876 4,976 83 6,935 

1975 1,810 5,084\ 78 6,972 

1976 (note b) 1,759 5,247 75 7,081. 

a/Includes intracity and city to suburb rides and excludes 
intercity rides. 

b/Preliminary. 

Source:"Transit Fact Book," (1976-77 edition) American 
Public Transit Association, 1977. 
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As shown in the table, increased bus rides each year 
more than offset the continuing decrease in rail use and 
resulted in an overall increase in total rides of about 
8 percent from 1972 to 1976. The reasons for the shift in 
trend after 1972 are difficult to define because of the need 
to judge the impact of the various cost and convenience 
factors affecting mass transit patronage. The relative cost 
and convenience of mass transit varies by geographic region 
and i q influenced by many factors, including local economic 
conditions, traffic regulations, fares, and individual habit 
patterns. Generally, however, we believe the increase in 
mass transit ridership over the period was influenced by 
(1) lo~er fuel availability for automobiles, (2) increased 
gasoline prices, (3) a slow economy, and (4) increased 
Federal operating and capital assistance to mass transit 
systems, which encouraged greater service and lower fares. 

. A se~tember 1977 study l/ by the Congressional Budget 
Offlce pOlnted out that energy savings from changes in urban 
transportation systems depended on behavioral responses, 
such as increases in the numb(~r of trips made, shifts from 
other modes of travel, and changes in vehicle occupancy. 
Bus, subway, trolley, carpool, and vanpool are all more 
energy efficient than low-occupancy auto travel. But when 
improvenlents in one of these more efficient modes shift 
passengers from another efficient mode, the effect on energy 
consumption can be small, nonexistent, or even wasteful. 

IMPACTS OF FEDERAL PROGRAMS 

In the area of automobiles, Federal programs which have 
focused on improving vehicle efficiency, increasing consumer 
preference for energy efficient vehicles and mass transit use, 
and lowering highway speeds have apparently had some success, 
but the programs' full potential for energy savings has not 
been realized. The effect of programs directed at using 
automobile carrying capacity better appears to be limited to 
certain specific geographic areas. Based on available data, 
ridesharing has declined from preembargo levels. 

Y"Urban Transportation and Energy: The Potential Savings 
of Different Modes," Congressional Budget Office, 
September 1977. 
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The automobile fuel economy standards program, in our 
opinion, could result in the greatest level of energy savings 
in the automobile area. In recent years, cars entering the 
fleet have been generally more efficient than those entering 
in past years, but slow new car sales in the 1974-75 period 
restrained improvement in the fleet fuel efficiency. The 
trend to more efficient new cars should continue into the 
1980s, as automobile manufacturers meet Federal fleet fuel 
economy requirements. 

Although the increased cost of fuel was an incentive 
which encouraged consumers to buy more efficient vehicles, 
Federal efforts to promote the use of more efficient 
vehicles probably also had an impact. In our report on 
convincing the public to buy more fuel efficient cars, !/ 
we found that fuel economy figures and mileage guides 
prepared by the Federal Government have helped some energy 
conscious consumers to select fuel efficient cars. Moreover, 
we stated that, if even more consumers were made aware of 
the mileage guides and how they can be used, automobile fuel 
consumption savings would be increased. An FEA study showed 
that only 53 percent of buyers remembered seeing labels on 
the new cars they purchased and only 7 percent were aware of 
the gas mileage gUlide. Improved consumer awareness of such 
information could play an important role in helping to 
reduce fuel consumption in future years. 

Programs providing financial assistance to mass transit 
systems, in our opinion, prompted some consumers to rely less 
on the automobile because such assistance served to encourage 
mass transit systems to lower fares and provide greater 
service. We reported previously, 2/ however, that the 
Highway Trust Fund" a major source-of mass transit system 
funds, was not being fully used by local governments. In 
1976, local governments used only 3 percent of the highway 
trust funds available for mass transit projects. Reasons 
why local governments did not use more Highway Trust Fund 
moneys for mass transit included unfavorable Federal 
cost-sharing ratios for these funds and an apparent lack 
of mass transit needs in some communities. 

l/"Convincing the Public to Buy the More Fuel-Efficient Cars: 
- An Urgent National: Need," CED-77-107, August 10, 1977. 
2/"Why Urban Systems Funds Were Seldom Used for Mass Transit," 
- CED-77-49, March 18, 1977 
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In a February 1977 report 1/ we estimated that average 
speeds had decreased about 5 miTes per hour since the 
Congress passed the national 55-mile-per-hour speed limit c 

law. We also said, however, that even though speeds had 
been reduced, the full savings potential had not been 
achieved because many drivers were still exceeding the speed 
limit. We pointed to limited State enforcement resources 
and other State enforcement needs -s problems precluding 
the achievement of the full energy b :.vings potential. 

Estimates of actual fuel savings resulting from the 
lower speed limit have varied widely, but estimates of 
savings have consistently been below the 3-percent target, 
which studies have indicated is theoretically possible. A 
Federal Highway Administration study released in October 1976 
estimated that reduced speeds saved somewhere between 0.8 and 
2.9 percent of total 1975 highway fuel consumption. 

The impact of Federal programs to promote ridesharing 
has apparently not been enough to st~p a trend to lower 
occupancy levels in the important worktrip area. In some 
geographic areas, governmental or private initiatives to 
promote ridesharing have been successful. Generally, 
however, the data available indicated that, while carpooling 
increased following the oil embargo, the increase was 
temporary, except where specific incentives remained, such 
as special highway lanes where access is legally limited to 
buses and carpools. 

In addition to programs directed at the automobile, 
we have previously reported on Federal conservation programs 
directed at the trucking and ~irline industries. In our 
report on energy conservation in the trucking industry £/ 
we found that ICC measures to reduce energy use by the 
industry have been limited because of unresolved policy 
questions involving conflicts between energy conservatipn 
objectives and ICC's traditional regulatory.objectives 
of protecting existing regulated truckers and making 
certain that service is adequate. 

l/"Speed Limit 55: Is it Achievable?," CED-77-27, 
- February 14, 1977. 
2/" Energy Cons\'erva tion Competes Wi th Regulatory Obj ect i ves 
- For Truckers," CED-77-79, July 8, 1977. 
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In our report on airline conservation activities 1/ we 
found that FAA's suggestions to conserve airline fuel were, 
in several instances, infrequently used, impractical to 
implement, or ineffective. We also point~d to the need for 
higher airline load factors. We said that about 23.8 million 
barrels of fuel could be saved each year if flights were 
reduced so as to achieve a 20-percent increase in the 1976 
industrywide load factor. 

THE NATIONAL ENERGY PLAN 

The proposed NEP to conserve energy in the t~ansporta­
tion sector included, among other things, t~e following major. 
actions: 

--A gas guzzler tax and rebate for fuel efficient 
cars. ]j 

--Expansion of the auto fuel efficiency standards 
programs. 

--Increased enforcement of the 55-mile-per-hour 
speed limi:t. 

--A standby gasoline tax. ~/ 

--Fuel efficiency standards for light trucks. 

In our evaluation of the NEP 3/ we generally supported these 
initiatives as positive steps-to increase the level of trans­
PQrtation energy conservation. We continue to do so. 

Concerning the gas guzzler tax and rebate proposal, we 
pointed out in our earlier report the possibility that con­
sumers desiring to purchase bigger, less fuel efficient cars 
may turn to the used car market or, alternatively, keep their 
less efficient cars longer. This situation cquld subs tan-

. tially slow down the process of upgrading the average miles 
per gallon of the Nation's automobiles. In view of this 

l/"Effective Fuel Conservation Programs Could Save Millions 
- of Gallons of Aviation Fuel," CED-77-98, Augu~t 15, 1977. 
2/As of April 1, 1978, the proposals on rebates for fuel 
- efficient cars and the standby gasoline tax had been 

rejected by congressional conferees. 
1/"An Evaluation of the National Energy Plan," EMD-77-48, 

July 25, 1977. 
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pos~ibilitYl we suggested that the program be closely 
monltored. ,If established program goals and milestones 
were not belng met, we stated that a tax and rebate 
prog~am could be extended to the used car market~ We 
contlnue to support that position. 

l 

,I~ ~ur,earli7r report we also noted that the NEP lacked ~ 
new lnltlatlves dlrected at encouraging ridesharing and the \ 
use,of mass transit in the private sector. We continue to 
belleve that the Federal Government should do more in this 
area. AS,we stated in that report, the State Energy 
C~nserva~lon ~rogram could be the vehicle to provide addi-
tlonal flnanclal support to encourage ridesharing. Such 
sup~ort coul~ be used,to,aid major employers or local 
govern~e~ts ln establlshlng ridesharing matching systems. 
~n ~ddltlon, the Federal Government could provide 
cls~lstance and support to the local governments of 
maJo~ urban areas ~o establish preferential carpool 
par~lng, preferentlal traffic control, and other positive 
actlons to encourage increased ridesharing. 
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CHAPTER 4 

INDUSTRIAL SECTOR: 

STATUS, PROBLEMS] AND OPPORTUNITIES 

The industrial sector, which includes private and govern­
mental activities consuming energy in manufacturing, mining, 
construction, and agriculture, is the largest energy-consuming 
sector. The Federal Government has developed two major pro­
grams to encourage industry to voluntarily conserve energy. 
These programs are (1) a voluntary industrial energy conser­
vation program, directed at all industrial companies, and 
(2) a voluntary energy efficiency improvement targets program, 
directed at the 10 most energy consumptive industries. The 
efficiency improvement targets program was authorized in the 
last 1975 Energy Act. 

FEDERAL PROGRAMS 

The voluntary industrial energy conservation program 
was initiated in late 1974 to persuade in6.,lstries, through 
their trade associations, to adopt energy management programs 
and report achievements to the Federal Government. As a 
result of the program, at least 40 industry trade associ­
ations or other industrial representatives have reported 
energy efficiency data to the Federal Government. 

Under the 1975 Energy Act program, DOE was to 
establish voluntary energy efficiency improvement targets 
for each of the 10 most energy consumptive industries. 
The targets, according to the act, were to be established 
at the level which represents the maximum feasible improve­
ment over 1972 energy efficiency which each industry could 
achieve by 1980. Companies which used at least 1 trillion 
Btu's of energy a year and were among the 50 largest 
energy consumers in each industry were required to report 
annually to the Federal Government on the progress being 
made to improve their energy efficiency. This reporting 
could be either directly to DOE or through industry trade 
associations. 

Final industrial energy efficiency targets for each of 
the 10 industries were announced in June 1977. The 
industries, ranked in order of en~rgy consumption, and the 
final targets are shown below. 
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Industry 

Chemicals and allied products 
Primary metal industries 
Petroleum and coal products 
Stone, clay, and glass products 
Paper and allied products 
Food and kindred products 
Fabricated metal products 
Transportation equipment 
Machinery, except electrical 
Textile mill products 

Target (note a) 

(percent) 

14 
9 

12 
16 
20 
12 
24 
16 
15 
22 

a/The percent represents what DOE (then FEA) believed to be 
maximum feasible improvement over 1972 energy efficiency 
by 1980. 

INDUSTRIAL ENERGY CONSUMPTION 
AND CONSERVATION SINCE 1972 

Energy consumption in the industrial sector since 1972, 
as reported by the Bureau of Mines, is shown below. The 
consumption shown includes energy lost in converting primary 
fuels to electricity. 

Year 

1972 
1973 
1974 
1975 
1976 

Consumption 
(in quads) 

28.4 
28.7 
29.1 
26.0 
27.2 

Percent of total 
U.S. consumption 

39.6 
39.1 
39.9 
36.8 
36.7 

As shown above, consumption remained relatively stable 
between 1972 and 1974. In 1975, consumption decreased about 
10.7 oercent from 1974 levels and then increased by 4.6 per­
cent 1n 1976. Industrial officials we talked with told us 
that the 1975 decrease'in consumption was attrib~table to 
both a general decline in the economy and industry conser­
vation efforts. 
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We agree that the downturn in industrial activity in 
1975 directly affected the amount of energy consumed in that 
year. with regard to conservation efforts, our analysis of 
industrial energy conservation activity since 1972 at 
~elected companies indicated that while most, if not all, 
companies had undertaken activities to conserve energy, 
for the most part these actions involved operational changes, 
such as reduced lighting, equipment tuneups, repair of steam 
leaks, and other measures requiring little or no cost. The 
amounts of energy saved as a result of these actions could 
not be determined because either (1) energy consumption 
data collected by these companies were not in sufficient 
detail or form to make such an assessment or (2) the 
companies did not provide us with detailed energy consumption 
data because they said such data were considered proprietary. 

Some companies we visited had made capital investments 
which increased the efficiency of energy use within their 
companies. Examples of these actions included installing 
heat recovery devices, changing manufacturing processes, 
and installing central control systems for efficient use 
of energy. 

All companies did provide us with data indicating 
changes in energy consumption for some or all of the years 
1973, 1974, and 1975 as compared to 1972. However" energy 
consumption in anyone company can be affected by a number 
of factors, including the level of production, the types of 
products produced, the mix of fuels used, and energy con­
servation efforts. On the basis of data provided to us 
and the data which were reported to the Federal Government 
under the voluntary industrial energy conservation programs 
at the time of our review, the effects of any of these 
factors on changes in energy consumption could not be 
determined. 

Company and trade association officials told us that 
the trends in industrial energy consumption between 1972 
and 1976 resulted mostly from changes in levels of produc­
tion. Although the level of industrial activity appeared 
to be the major reason for energy consumption trends, 
officials in all companies stated that energy conserva­
tion actions implemented by their companies also helped to 
reduce energy use during this period. 

In the chemical industry, according to the Manufacturing 
Chemists Associatio~ (the industry trade association), there 
are three categories of energy conservation actions. These 
are housekeeping, or operational changes, which require little 
or no cost~ energy efficiency improvements in existing 
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processes which require some capital investment ana technical 
knowledge; and installation of new energy efficient processes, 
which require substantial capital investment and a high degree 
of technical ability. 

Officials of chemical companies we visited told us that 
efforts to reduce energy consumption through operational 
changes had been accomplished. In addition, these officials 
stated that some actions to improve the energy efficiency 
of existing processes had also been taken. Examples included 
the installation of energy demand control equipment, heat 
exchanges, and waste heat recovery systems. 

In the steel industry, companies we visited had 
implemented various measures to use energy more efficiently. 
These measures included a mixture of operational changes, 
such as reduced lighting, and improvements in the energy 
efficiency of existing processes. In addition, two of the 
companies had established energy management programs to 
encourage employees to emphasize energy conservation in 
their areas of responsibility and assist in the identifi­
cation of opportunities to achieve further energy conserva­
tion. In a third company, while all plants were directed 
in 1974 to form energy conservation committees, at the 
time of our review few had done so. 

Beginning in 1973 all three automobile manufacturers 
we visited initiated corporatewide energy conservation 
programs for managing, monitoring, measuring, and reporting 
progress in achieving energy conservation in plants and 
offices. In addition, each of the companies had implemented 
various conservation measures in their plants. Operational 
measures, such as reduced lighting, heating, and venti la- . 
tion in offices, and improved maintenance of equipment, had 
been implemented in all companies. Conservation measures 
requiring capital investment also had been undertaken. 
Examples included installation of waste heat recovery 
devices, elimination of the need for equipment because of 
engineering changes, and installation of central computer 
control systems to control energy use in processing 
operations. 

While all cement companies we visited did not have 
formal energy conservation programs, information we obtained 
indicated that operational changes, such as reduced lighting 
and fine tuning of equipment, had been accomplished. In 
addition, all companies had changed from natural gas as 
primary fuel~ one company had switched to residual oil and 
the others had switched to coal. However, the impact this 
change had on any company's total energy consumption appear­
ed to be minor. 
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In addition to the four industries we visited, we 
recently reported on the effectiveness of Federal agencies 
in promoting energy conservation at Government contractors' 
plants. 1/ In that effort we found that all contractors 
contacted had implemented some energy conservation measures. 
The types of actions taken generally included reduced 
lighting, changed thermostat settings, and reduced venti­
lation when buildings were largely unoccupied. We also 
found that relatively few energy conservation projects 
requiring capital expenditures had been implemented. 

IMPACT OF FEDERAL PROGRAMS 

The Federal voluntary industrial energy conservation 
programs had not had a significant impact on the conser­
vation activities of the major companies and industries 
which we visited. The primary reason was that the large 
energy consumptive industries generally 1'.1I9,d the kn<:'>wledge 
and technical expertise concerning ways to conserve energy. 
This has been the type of information made available to 
industry through these programs. Howeverp industry offi­
cials were in favor of these voluntary programs and some 
felt that they assisted smaller businesses to identify ways 
to save energy. 

Industry officials we talked with did raise questions 
concerning the reporting requirements of the voluntary in­
dustrial energy efficiency targets program authorized in 
the 1975 Energy Act. These officials were generally opposed 
to any direct reporting requirement (not reporting through 
a trade association) because, they argued, (1) it placed an 
undue burden on companies to collect and report specific 
energy consumption data, (2) the data might be used to make 
energy efficiency comparisons between companies, and (3) 
differences between company operations would result in 
inaccurate conclusions being drawn from the data. 

At the time of our review, energy consumption infor­
mation was being reported on a total consumption basis as 
well as on a consumption per unit of output basis. The 
reported data generally did not reflect the impact of 
changes in the levels o~ production, a critical factor in 
assessing the reasons fo~ changes in energy consumption. 
A reporting format for this program became effective in 
June 1977 which gave reporting companies the option of 

l/IlFederal Agencies Can Do More to Promote Energy Conser­
- vation by Government Contractors," EMD-77-62, 

September 30, 1977. 
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adjusting their energy consumption data to reflect changes 
in levels of production. However, initial response by 
companies indicated that many were not making this adjust­
ment. Thus, energy consumption data which were being 
reported would be inadequate for monitoring energy use and 
conservation activities of industry, regardless of whether 
the data reported continued to be on an aggregate basis 
through industry trade associations or was reported directly 
to DOE from individual companies. 

In addition to the lack of adequate data to monitor 
industryjs progress in achieving greater energy conser­
vation, we believe that the voluntary energy efficiency 
improvement targets which have been established do not 
sufficiently challenge private industry to undertake sub­
stantial energy conservation actions because the targets 
are likely to be achieved, to a large extent, through the 
accomplishment of operational changes requiring little or 
no cost. Of the "target supporting studies" for chemicals 
and allied products; primary metals; stone, clay, and glass; 
and transportation equipment (the industries which include 
companies we visited), two stated that housekeeping or 
operational changes were expected to provide a la~ge frac­
tion of conservation actions in 1980; one of these indi­
cated that 80 percent of the target could be achieved by 
such measures. In addition, all of the target support 
documents we reviewed showed that the potential for 
technically feasible conservation actions was significantly 
greater than the established target. 

For example, the target suppor.t document for the 
chemical and allied products industry, prepared by 
Battelle Columbus Laboratories, pointed out that economic 
considerations, such as fuel prices and availability of capi­
tal, rather than technological considerations, limit energy 
conservation in the short term. In addition, the target sup­
port document for primary metals indicated a technically 
feasible potential reduction in energy use by 1980 for this 
industry of almost 20 percent as compared to the final target 
of 9 percent. In the cement industry (a part of the stone, 
clay, and glass industrial classification), the target support 
document identified a technically feasible potential for 
energy conservation by 1980 of about 26 percent, whereas the 
target for the cement industry was established at about 
16 percent. A similar situation was identified in the 
target support document for transportation equipment. A 
technically feasible potential for energy use reduction of 
20 percent was identified, whereas the final target was 
established at 16 percent. 
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Why more conservation efforts 
have not taken place 

Officials in al~ companies we visited were aware of 
additional ways to increase the efficiency of energy use in 
their companies' operations. In the steel industry, heat 
recovery devices, use of continuous casting, and installa­
tion of basic oxygen furnaces were mentioned as measures 
which would increase the energy efficiency of steel' manu­
facturing. In the auto manufacturing industry, measures 
such as computerized central control and monitoring systems 
for facilities to optimize operations performance and 
startup and shutdown times, installing heat recovery devices,. 
and new processing systems which require reduced temperatures 
for painting activities were identified as additional ways 
to conserve energy. Chemical industry officials identified 
heat recovery systems, laser applications in processes, 
and water cooling for large chemical storage tanks as 
additional measures which would conserve energy. In the 
cement industry/waste heat recovery, changing from a wet 
to dry process for producing cement, and replacing obsolete 
equipment were identified as ways to save energy. 

While officials from all companies could identify 
additional ways to use energy more efficiently in their 
operations, they also identified problems and barriers 
which were precluding company decisions to achieve addi­
tional energy savings. The primary barriers, according to 
these officials, included low rates of return on energy 
conservation investments and requirements to meet 
environmental standards. 

Low rates of return 

Investments in energy-saving measures competed with 
all other projects in company decisions to invest capital. 
For the most part, those investments which offered the 
greatest financial return in the shortest time, were 
selected. Company officials told us that current Federal 
regulations over the prices of oil and gas caused energy 
prices to be lower than they would be without regulation. 
Thus, investments with the primary purpose of saving 
energy often could not compete, on the basis of rate of 
return and payback, with other investments. Industry 
officials pointed out that even though energy prices have 
risen sharply in the last few years, the rate of return 
for many energy 'conservation investments is still not 
competitive with other investment opportunities. 
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A review of trends in industrial energy consumption, 
industrial output, and energy prices between 1950 and 1972 
did not indicate any clear relationship between changes in 
energy prices and consumption. However, the data did in­
dicate a general increase in energy efficiency as measured 
by industrial output per unit of energy consumed while 
energy prices, in real terms, remained relatively stable 
or increased slightly throughout most of the period. 
Because energy prices did not change as dramatically in 
the years between 1950 and 1972 as they did in the 1974-75 
period, industrial response to the substantial changes in 
energy prices could not be determined. 

Environmental standards requirements 

Industry representatives believe current and planned 
environmental requirements--mainly for air and water 
quality--are constraints to conservation. Company officials 
pointed out that environmental standards were very strict 
and that capital investments were often necessary to comply 
with pollution control requirements. Therefore, according 
to company officials, capital was used to meet environmental 
standards rather than for investment opportunities, such as 
energy conservation measures. Moreover, these officials 
stated that equipment needed to meet environmental standards 
consumed additional energy. 

Company representatives cited several examples 
where pollution control had a negative impact on energy 
consumption. In the chemical industry, for example, 
compliance with the Environmental Protection Agency and 
Occupational Safety and Health Administration standards 
required greater energy use. According to a ~anufacturing 
Chemists Association 1975 report, participating companies 
would llse approximately 1 percent more energy in 1975 to 
meet the air and water pollution control requirements. 

In the steel industry, according to a Battelle study, 
control of air and water pollution had a significant effect 
on energy consumption and would require large amounts of 
capital. Battelle estimated that by 1980 energy consumed 
to operate air and water pollution control facilities would 
be about 4.5 percent of total energy used in the industry. 
This compared to estimates of the steel industry, which 
indicated that in 1976 energy consumed for pollution control 
amounted to between 2 and 2.5 percent of total energy. 
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EPA and OSHA officials agreed that some additional energy 
may be required to comply with environmental and safety stan­
dards. They advised us, however, that these impacts could 
have only minor effects in relation to a company's total 
operations and that industry had consistently complained 
about EPA and OSHA regulations as an undesirable Federal im­
position. These officials doubted, therefore, that this was a 
serious barrier to energy conservation. 

We recognize that meeting environmental standards can 
require certain amounts of energy. However, we do not believe 
that the increased energy needed to operate pollution con­
trol equipment necessitates that a choice be made between 
using energy more efficiently and protecting the environment. 
We base this opinion on the industries' own estimate of the 
relatively small amounts of energy that would be needed for 
pollution control in the next few years when compared to the 
energy efficiency improvement goals which have been estab­
lished,for major industrial energy users, which would likely 
be achleved to a large extent by implementing basic opera­
tional changes and which are, as we have shown, only a frac­
tion of the £b~al available savings which could be achieved 
in any case. 

INDUSTRIAL CONSERVATION OPPORTUNITIES 

Even though some energy was saved in the past few years 
from energy conservation efforts, substantial energy con­
servation opportunities still exist in the industrial sector. 
A number of studies; reports, and other published material 
in the last 3 or 4 years discussed various ways that energy 
could be conserved in American industry. In addition, in­
dustrial officials and trade associations we visited identi­
fied energy conservation measures which could be implemented 
to reduce energy consumption within their respective companies 
and industries. These sources of information are in general 
agreement that the areas where energy can be conserved include 
the recovery of waste heat from industrial activities, the 
installation of more energy efficient industrial processes, 
and continued efforts to make operational changes. 

Estimates of how much energy could be saved industrywide 
in these three major areas vary. Studies which attempted to 
quantify these energy-saving potentials generally discussed 
energy-saving opportunities in specific industries or seg­
ments of industries ~o demonstrate the magnitude of energy 
savings available. The difficulty in identifying quantifi­
able potential energy savings industrywide results from the 
many different ways energy is used in American industry. 
Thus, the extent that energy-saving measures can and will 
be implemented is generally unknown. 
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Estimates of the potential, energy savings attributable 
to the areas of waste heat recovery, industrial process 
changes, and operational changes as they relate to specific 
industries or groups of industries are discussed below. 

Waste heat recovery 

Good waste heat management systems can provide a means 
for industry to reuse much of its otherwise lost energy and 
thus reduce total consumption significantly. Waste heat 
recovery generally involves capturing heat from manufacturing 
processes using direct heat or process steam and recircula­
ting it for some other use. For example, the chemical in­
dustry uses numerous direct fired boilers which produce steam. 
This steam could be productively used as an energy form in 
som~ other process, but because the cost and availability of 
energy has not previously been a problem in most instances, 
the steam is not currently being used. Further, cement 
companies require very high temperature heat in their kilns. 
Much of this heat escapes the plants into the atmosphere. 
For both forms of energy--process steQm or direct heat--much 
of the heat is lost to the environment instead of being' 
productively used for energy. 

A joint FEA, National Bureau of Standards study 1/ con­
ducted in 1975 assessed the potential for waste heat recovery 
in the paper; food; stone, clay, and glass; and primary metals 
industries. The report concluded that with waste heat re­
covery equipment installed in a typical plant in these 
industries, about 20 percent of its annual energy needs 

-could be saved. In addition, DOE estimated that 40-percent 
savings were possible in both a canning process in the food 
industry and a treating process in the textile industry 
because of the capturing and reusing of waste heat. These 
examples point out what we believe to be significant 
opportunities to conserve energy in industry through waste 
heat recovery. 

Another method for potential large-scale use of waste 
heat in industry is cogeneration, a process by which 
(I} waste heat generated in making electricity is recycled 
and used in an industrial application or (2) waste heat 
from an industrial or fuel combustion process is recycled 
to generate electricity. The two common examples of 
cogen~ration facilities are (1) a utility 'company which 

l/"Waste Heat Management Guide Book," FEA and National [r 

Bureau of Standards, 1975. 
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sells its waste heat fro~ power generation for industrial, 
commercial, or space-heating purposes and (2) an industry 
which uses the waste heat of its industrial processes to 
generate electricity onsite for its own consum~tion or for 
sale to a utility company. 

Estimates of fuel savings from industrial cogeneration 
vary although the energy savings potentials are s'ignificant-­
especially in the paper, chemical, and petroleum refining 
industries. For example, a preliminary study of the co­
generation potential for six major u.s. industries 1/ 
prepared for DOE estimated a maximum feasible cogeneration 
development through 1985 of 1.6 quads to 3.1 quads of 
electrical energy. The pulp and paper industry is fore-
cast to account for 48 percent of the total by 1985. 
According to the study, given some form of Government 
encouragement, energy savings of approximately 0.77 quads 
are possible by 1985. 

studies by the Ford Foundation, 2/ the Dow Chemical 
Company, 11 and the Thermo-Electron Corporation i/ placed 
the range of fuel savings to be realized from cogeneration 
at 0.4 to 6 quads by 1985. Dow has further estimated the 
potential financial savings from reductions in capital con­
struction costs and expenditures for electrical generation, 
due to cog~neration, from $2 billion to $5 billion annually 
over the period 1976-85 (depending upon the assumptions 
made in pa~ticular scenarios). 

Despite the attractiveness of the energy-saving benefits 
from cogeneration, company decisions to realize these savings 
have been precluded by barriers of a technical, financial, 
institutional/regulatory, or attitudinal nature. Among the 
problems which have been identified are: 

Technical: 

--Unsuitability of certain process steam supplies 
for cogeneration due to, among other things, 
small loads and low pressure. 

l/"The Potential For Cogeneration Development In six Major 
Industries By 1985," Resource Planning Associates, 1977. 

2/"A Time To Choose," Ford Foundation, 1974. 
3/"Energy Industrial Center Study," Dow Chemical Company, 1975. 
4/"A Study of Inplant Electric Power Generation In the Chemical, 
- Petroleum Refining And Paper And Pulp Industries," Thermo 

Electron Corporation. 
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--Regional limitations,to cogeneration due to fuel avail­
ability for gas turblne or diesel-powered systems. 

Financial: 

--Failure of required hig~ ca~ital investment to meet 
return on investment crlterla. 

--Shortage of equity cap~tal which might require debt 
financing of cogeneratlng plants. 

--Electric rate structure inequalities. 

Institutional/regulatory: 

--Uncertainties associated with regulati?n ~y the Federal 
power Commission or state util~ty commlSS10ns of 
industries operating cogeneratlon plants. 

--Long and complicated approval procedures ,for inplant 
generating equipment by regulatory agencles. 

--Questions of ownership, e.g., legal feasibility of 
joint ventures. 

--Environmental issues surrounding electrical genera­
tion. 

Attitudinal: 

--Unwillingness of industry to enter a new fie~~, (~~e~­
erence to purchase rather than generate elec I1Cl Y • 

--Anticipation of future low steam demand by indwstry 
management. 

--Unwillingness of utilities to,accept,intermitten:h t 
eneration on line, lose the lndustrlal markets t a 

fhey have served and to ~ccept industry involvement 
in electric power marketlng. 

Industrial process changes 

Manufacturing process changes off~r s~gnific~nt 
potential for reducing energy consumptlon 7n the l~­
dustrial sector. However, in many cases, lntroduclng 
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an industrial process change is a long-term effort, 
interrelated with a number of factClrs~ for example, 
technological, financial, and marketing constraints, 
such as capital costs to replace major equipment or 
change facilities~ future availability of suitable fuels; 
research and development time required to commercialize 
processes; environmental constraints; and return on 
investment all impede the shQrt-term development of 
more energy-efficient processes. 

In several of the industries we studied, oppor­
tunities to improve the efficiency of energy use through 
process changes could be identified. In the cement in­
dustry switching from wet process to the more energy­
efficient dry process kilns could save as much as 
1 million Btu's per ton of cement produced. II Addi­
tional energy could be conserved through optimization of 
crushing equipment, use of preheater kilns, and instal-
lation of rollermills. . 

In the steel industry important energy savings can 
be realized through continuous casting of steel. Battelle 21 
has estimated that increased use of continuous casting of 
steel could save 60 trillion Btu's of energy a year between 
1975 and 1980, or a total of 0.3 quads. As of 1975, only 
6 percent of raw steel in the united States was continuously 
cast. The American Steel Institute forecasts that 22 to 
25 percent of capacity will be continuously cast by 1985. 

Examples of opportunities to save energy in other in­
dustries through process changes include improvements in the 
aluminum industry in conventional smelter technology as 
well as through new processes, such as an Alcoa aluminum 
chloride process, which could reduce the electrical input 
to aluminum production by 30 percent (or about 59 million 
Btu's ~er ton based on 1974 consumption). In the paper 
industry, the trend toward the increased use of the Kraft 
pulping process and increased use of sawmill residue and 
waste fiber as raw materials for making paper products could 
significantly decrease energy consumption per ton of pro­
duct. For example, shifting from virgin to recycled news­
print made from waste newspaper could save 7 percent of the 

11"Energy Conservation Potential in the Cement Industry,1I 
Federal Energy Administration, Conservation Paper 
Number 26. 

2/ 11 Potential For Energy Conservation in the Steel Industry," 
Battelle Columbus Laboratories, 1975. 
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primary energy consumption per ton (or about 2.45 million 
Btu's per ton based on 1971 consumption). 

Operational changes 

Operational changes, or housekeeping and belt-tighten­
ing measures, involve conservation actions which result in 
energy savings in the short term and require little or no 
cost, such as thermostat adjustments, lighting level re­
ductions, minor tuneups of equipment, and leak repairing. 
We have not been able to quantify how much energy would be 
saved industrywide through operational changes, although 
examples in specific industries and companies have been 
identified whibh demonstrate that more energy can be saved. 

As previously discussed, all 12 of the companies we 
visited had completed, or nearly completed, some ba.sic 
operational changes. However, on the basis of target 
support documents and progress reports on the 1980 energy 
conservation goals for industry, it can be seen that there 
is still room for operational improvements in major energy­
consuming industries. For example, the paper industry 
achieved an overall energy reduction revel of 3.5 percent 
from 1972 to 1976 with an additional 3-percent potential 
for conservation from operational changes alone projected 
for 1976 to 1980. A 9-percent target for conservation in 
the primary metal industries was set, acknowledging that 
a large fraction of that reduction would probably occur 
through operational changes. As of December 1976 only a 
3.8 percent improvement in efficiency had been achieved 
by this industry. 

The Department of Commerce and others have also found 
that many moderate and smaller size companies had not 
attempted operational changes, primarily because energy 
costs were minor when compared to other operating costs and 
because companies were not aware of energy conservation 
techniques. 

In our report on energy conservation at Government 
contractors' plants, II we found that the potential for 
saving energy through-additional operational changes was 
great. Our analysis of six contractors indicated a range 
of potential savings ·through operational changes alone 
from 4.7 percent to 14.8 percent of each company's 1975 
total energy consumption. 

1:/"Federal Agencies Can Do More To Promote Energy 
Conservation By Government Contractors," EMD-77-62, 
September 30, 1977. 
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THE NATIONAL ENERGY PLAN 

The administration·s NEP included a number of proposed 
initiatives which should increase the level of industrial 
conservation by making conservation investments more 
financiallY attractive and by removing many of the exist­
ing barriers to increased cogeneration activity. 

The NEP included three initiatives which could make 
industrial energy conservation investments more financially 
attractive. These initiatives include a lO-percent tax 
credit for investments in energy conservation measures, an 
oil and gas users tax which would be levied on the use of 
oil and gas by industry and utilities, and the crude oil 
equalization tax. In our report on the NEP, 1/ we concluded 
that a combination of the first two measures may result in 
additional efforts by industry to conserve energy by making 
energy savings investments more financially attractive. We 
continue to support the general thrust of these proposals. 

The NEP also included a number of initiatives in 
addition to the lO-percent tax credit for stimulating 
additional cogeneration of electricity and process steam. 
These initiatives included 

--permission for industries using cogeneration 
equipment to intertie with utilities· trans­
mission facilities to buy and sell electricity, 

• 
--a requirement that FPC establish procedures 

to assure that rates for the sale and purchase 
of electricity between cogenerators and 
utility companies did not discriminate against 
the cogenerators, and 

--an exemption for industrial cogenerators from 
Federal and State public utility regulations. 

In our evaluation of the NEP, we supported these proposals 
and pointed out that, if enacted, the proposals should 
effectively remove many of the existing barriers and con­
straints to increased use of cogeneration. We continue to 
support these proposals. 

1/" An Evaluation Of 'l'he National Energy Plan," 
- EMD-77-48, July 25, 1977. 
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CHAPTER 5 

RESIDENTIAL SECTOR: STATUS, PROBLEMS, 

AND OPPORTUNITIES 

For purposes of this report the residential sector con­
sists of all housing units, except those in structures 
containing five or more units. Due to similarities in the 
management of commercial buildings and apartment complexes 
(the lessor/lessee relationship and responsibility for 
property maintenance and improvements), we included larger 
apartment buildings in the commercial sector. This also 
allowed us to use Bureau of Census housi~g data, which are 
categorized by single family structures (attached and 
detached), mobile homes, multifamily structur.es with two to 
four units, and multifamily structures with five or more 
units. 

FEDERAL PROGRAMS 

In chapter 2 we stat~d that energy consumption was 
dependent on the efficiency of energy-using products and the 
way consumers operate or use the products. Reducing energy 
consumption requires altering one or both of these factors. 
Si~ce 1972, the Federal Government has instituted programs 
WhlCh focused on these factors in the residential sector. 

The emphasis of the Federal effort has been to improve 
the thermal efficiency of new and existing homes, encourage 
residents to alter their traditional energy consumption 
patterns, and encourage the production and purchase of more 
efficient major home appliances. The agencies primarily in­
volved in the Federal effort were FEA, Energy Research and 
Development Administration, Department of Housing and Urban 
Development (HUD), and the Community Services Administration 
(CSA), an independent agency. The new Department of Energy, 
created on October 1, 1977, now has the primary responsibility 
for Federal conservation efforts. 

Improving the thermal quality of residences 

Major Federal programs designed to improve the thermal 
quality of housing units included energy performance stand­
ards for new and renovated buildings, low-income weather­
ization programs, a program providing energy audits for 
residential units, and a program testing various forms of 
financial incentives to encourage the installation of energy 
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conservation measures in residences. 

The 1975 Energy Act authorized a State Energy Conserva­
tion Program to provide financial and technical assistance to 
States for developing and implementing State energy conserva­
tion programs. To receive financial assistance under the 
program, State conservation plans must include certain re­
quired program measures. One requirement is that mandatory 
thermal efficiency standards and insulation requirements be 
established for new and renovated buildings within the State. 
A funding level of $150 mill~on over a 3-year pe~iod was 
authorized to carry out the State Energy Conservation Program. 
By September 30, 1977, 55 jurisdictions, including alISO 
states, 4 territories, and the District of Columbia, had DOE 
approval for conservation plans and had been granted $22.5 
million. 

DOE is responsible, under the 1976 Energy Act, for 
developing and promulgating energy performance standards 
for new residential and commercial buildings by 1980. Under 
this program, no Federal financial assistance l/ would be 
made available or approved with respect to the construction 
of any commercial or residential building unless (1) a 
building code, or other construction control mechanism, had 
been adopted and was being implemented in the area in which 
the building was to be constructed which met or exceeded the 
standards and (2) the building had been determined to be in 
compliance with such standards. HUD is to monitor the.prog­
ress made by the States and their political subdivisions in 
adopting and enforcing the standards and report to the 
Congress periodically on the progress and the effectiveness 
of the standards. The Secretary of HUD is authorized to make 
grants to States and local gov'ernment agencies to assist them 
in adopting and implementing performance standards, imple­
menting State certification standards, or administering the 
approval process. 

l/"Federal financial assistance" means (a) any form of loan, 
- grant, guarantee, insurance payment, rebate, subsidy, or 

any other form of direct or indirect Federal assistance 
(other than general or special revenue sharing or formula 
grants made to States) app~oved by any Federal officer or 
agency or (b) any loan made or purchased by any bank, 
savings and loan association, or similar institution 
subject to regulation by the Board of Governors of the 
Federal Reserve System, the Federal Deposit Insurance 
Corpotation, the Comptroller of the Currency, the Federal 
Home Loan Bank Board, the Federal Savings and Loan 
Insurance Corporation, or the National Credit Union 
Administration. 
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. Prior to the transfer of the responsibility for develop-
1ng the standards from HUD to DOE, HUD had entered into a 
contract with the American Institute of Architects Research 
Corporation for work on the standards. The American 
Institute of Architects is documenting energy consumption in 
residential and nonresidential buildings constructed in the 
last 3 to 5 years and developing classification systems 
based on variables of use, climate, and construction. This 
work is continuing under DOE. 

The Federal Government also authorized two low-income 
weatherization programs in the last 3 years. In 1975, the 
Congress created the Emergency Energy Conservation Services 
program and charged CSA with the responsibility for imple­
menting the program. CSA regulations stated that at least 
60 percent of program funds must be spent on weatherizing 
the homes of low-income persons. As of December 1977 about 
$240 million had been appropriated to carry out the CSA 
program. 

The 1976 Energy Act created an aaditional low-income 
weatherization program which WOJld be implemented by DOE. 
While both programs focused on low-income persons, the DOE 
program gave special emphasis to elderly and handicapped 
low-income persons. The DOE program had been authorized 
$200 million, over 3 years, of which $92.5 million had 
been appropriated as of December 1977. 

The 1976 Energy Act authorized a Supplemental State 
~nergy Conservation Program which is being carried out by 
DOE. Under this program, States can receive Federal finan­
cial assistance for developing and implementing a supple­
mental energy conservation program which contains certain 
required measures. One of the required measures is that 
States must develop procedures for encouraging and carrying 
out energy audits with respect to buildings and industrial 
plants within the State. With respect to residential 
energy audits, consumers can request that the State either 
(1) provide a workbook to the consumer to enable the con­
sumer to perform his own energy audit or (2) analyze and 
report the results of certain key data about the residen­
tial dwelling which the consumer provides to the State. 
The purpose of these audits is to identify energy conser­
vation,measures which the consumer can implement to improve 
the thermal quality of his residence. By December 31, 1977, 
55 jurisdictions, including the 50 States, 4 territories, 
and the District of Columbia, had supplemental plans 
approved. 
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The 1976 Energy Act also requires DOE to demonstrate, 
on a national level, the feasibility and effectiveness bf 
various forms of financial assistance for encouraging the 
installation of approved conservation or renewable resource 
measures in existing dwelling units. DOE is to recommend ' 
to the Congress, by August 1978, a national program based 
on the results of this demonstration program. 

Encouraging the production and purchase of 
more efficient major appliances 

The 1975 Energy Act established a program which required 
the National Bureau of Standards, at the direction of· FEA, to 
develop procedures to test the energy efficiency of the 
following categories of energy-consuming products 

--refrigerators and refrigerator-freezers, 

--freezers, 

--dishwashers, 

--clothes dryers and washers, 

--water heaters, 

--room and central air conditioners, 

--home heating equipment, 

--humidifiers and dehumidifiers, 

--television sets, and 

--kitchen ranges and ovens. 

The test procedures are to be used by manufacturers to 
determine the annual operating costs of appliances and one 
other measure of energy consumption, such as Btu's consumed 
per hour of operation, which will assist consumers in making 
purchasing decisions. Under the law, manufacturers of such 
appliances are required to label their products with the 
energy efficiency information. Test procedures had been 
prescribed, by December 1977, for all of the products except 
~ome heating equipment, kitchen ranges and ovens, and fur­
naces. 1/ However, test procedures were proposed for these 
products. 

liOn March 29, 1978, DOE indefinitely suspended final test 
- procedures for water heaters. 
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. ~he 19?5 Energy Act also requires that voluntary energ 
efflclency lm~rovement tar~ets be established for each of y 
the hom7 app~lance cate~orle~. The improvement targets 
should ldentl~y.the max:mum lmprovement in energy efficiency 
oyer 1972 efflclency WhlCh was determined to be technolo­
glc~lly and economically feasib:e by 1980. DOE was to 
monltor manufacturers' progress toward achieving those 
targets. 

Energy efficiency improvement targets were proposed 
as of December 1977 for the products and are listed below. 

Product 

Refrigerator 
(refrigerator-freezers) 

Freezer 

Room air-conditioner 

Television 

Room heater 
(gas) 

Clothes washer 

Clothes dryer 

Dishwasher 

Water heater 
(gas and electric) 

Cooking range 
(gas and electric) 

Furnaces 
(gas) 
(oil) 

Central air-conditioner 

Humidifier 

Dehumidifier 
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Energy efficiency improvement 
target (percent) 

47 

30 

30 

79 

14 

47 

11 

25 

23 

64 

25 
14 

25 

18 

28 
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Encouraging residents to alter traditional 
energy use patterns 

Much of the Federal effort immediately following the 
Organization of Petroleum Exporting Countries oil embargo 
and before passage of the 1975 and 1976 Energy Acts in­
volved distribution of ~nformation to encourage residents 
to take basic operational-type energy conseryation 
measures. Among other things, the Government encouraged 
residents to turn down thermostats during the cold months 
to reduce heating requirements and turn up thermostats 
during the hot months to reduce air-conditioning require­
ments. Residents were also encouraged to turn out unnec­
essary lights and avoid wasteful use of major appliances. 
These activities were primarily carried out by FEA. 
Educational=type programs such as these are currently re­
quired to be carried out by the States under the State 
Energy Conservation Program. 

RESIDENTIAL ENERGY CONSUMPTION AND 
CONSERVATION SINCE 1972 

Residential energy consumption increased 8.5 percent 
from 1972 to 1976. This rate of increase was considerably 
lower than the previous 5-year period when energy consump­
tion increased about 21 percent. The following table shows 
the changes iri residential energy consumption on an an~ual 
basis for the 5-year period 1972-76. The consumption 
shown includes energy lost in converting primary fuels to 
electricity. 

ConsumEtion Growth rate Percent of 
Year (quads) (percent) u.S. consumEtion 

1972 15.3 5.5 21.3 

1973 15.5 1.3 21.1 

1974 15.3 -1.3 21.0 

1975 15.E? 2.0 22.1 

1976 16.6 6.4 22.4 
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The annual changes in energy consumption between 1972 and 
~976 varied significantly from historical trends, esper.:ially 
ln 1974, when energy consumption actually declined. For 
~xample, from 1960 to 1971 residential energy consumption 
lncreased at an average annual rate of 5 percent and in no 
year during that period did it increase by less than 
3.1 percent. 

A major variable which influences residential energy 
consumption is the number of housing units. An identifi­
cation of changes in the number of housing units and the 
corresponding energy consumed per housing unit provides a 
basis for assessing energy consumption trends. The 
following table shows the number of residential units and 
energy consumed per unit for the years 1972-76. 

Year 

1972 (note a) 
1973 
1974 
1975 
1976 (note a) 

, 
Number of units 

(millions) 

61.9 
64.2 
64.5 
65.8 
67.1 

Energi consumed per unit 

(million Btu's) 

247 
241 
237 
237 
347 

a/GAO estimat~s based on Bureau of Census and DOE data. 

As shown in the table, while the number of units increased 
each year, energy consumed per unit decreased between 1972 
and 1974 but returned to the 1972 level in 1976. 

Per unit energy consumption is influenced by two 
f~ctors--weather conditions and the total operating effi­
clency of each housing unit. Operating efficiency is in 
turn influenced by the size and thermal performance of the 
unit, the number and efficiency of appliances in the unit, 
th~ personal consumption patterns of the residents, and the 
prlce of energy. The following sections discuss changjes in 
these factors between 1972 and 1976 and their impact on 
energy consumption. 

Weather conditions 

Weather conditions directly affect the amount of energy 
necessary to heat or cool a house. Because about 53 percent 
of all energy used in the residential sector is for hE~ating 
and another 7 percent is for air-conditioning, averagE~ 
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national temperatures have·a significant impact on total 
energy demand. The following table shows nationa.l heating 
and cooling degree days !/ for the 1972-76 period. 

Normal (1941-70) 
1972 
1973 
1974 
1975 
1976 

Heating 

Degree 
days 

4,761 
4,996 
4,534 
4,669 
4,705 
5,019 

Percent 
change 

from normal 

4.9 
-4.8 
-1.9 
-1.2 

5.4 

Cooling 

Degree 
Days 

1,156 
1,036 
1,150 
1,007 
1,075 

938 

Percent 
change 

from normal 

-10.4 
-wI 

-12.9 
-7.0 

-18.9 

Source: National Oceanic and Atmospheric Administration 
Environmental Data Service,.National Climatic 
Center. 

As shown, heating requirements due to weather were below 
normal for 1973 through 1975 but considerably above normal 
for 1972 and 1976. Heating requirements were nearly the 
same for 1972 and 1976 with 1976 requirements being only 0.5 
percent greater. Cooling requirements due to weather were 
below normal in every year.. 

As the data shows, changes in energy use per unit were 
fairly consistent with changes in heating degree days except 
for 1974. In 1974, although heating degree days were above 
1973 level~, energy consumption per unit was below 1973 
levels. 'rhus, factors other than weather condi tions wer'e 
responsible for the drop in energy consumption in 1974. 

Operating efficiency of residential units 

As previously pointed out, operating efficiency is 
influenced by the size and thermal performance of units, 
the number and efficiency of appliances in the unit, the 
personal consumption patterns of residential consumers, 
and the price of energy. 

l/A degree day is 1 degree of deviation, on a single day, 
of the daily mean te~perature from a given standard 
temperature (65 degrees F). Mean temperatures above 65 
degrees F constitute cooling degree days, and mean 
temperatures below 65 degrees F constitute heating degree 
days. For example, if the mean temperature on a given 
day was 70 degrees F the number of cooling degree days 
would be 5. 
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t The average size of new single family residential hous~ 
ing units increased 9.3 percent from 1972 to 1976. Single 
family units constitute about 80 percent of the sector. The 
average square feet of floor space in new single family 
units by year is shown below. . 

Year 

1972 
1973 
1974 
1975 
1976 

Average square feet for new 
single famfly housing units 

1,555 
1,660 
1,695 
1,645 
1,700 

Source: "Bureau of the Census, Characteristics of New 
Housing, 1976." (Construction Reports C25-76-l3) 

An increase in interior space means an increase in heating 
air-conditioning, and lighting energy requirements. Thus,' a 
continued upward trend in the size of housing units is likely 
to increase average per unit energy consumption as the hous­
ing stock turns over. 

The thermal performance of a residential unit also 
directly affects the amount of energy used for heating and 
cooling. Improving the thermal performance of units by 
adding insulation, installing storm windows and storm doors, 
and caulking and weatherstripping around openings can reduce 
the amount of heating and cooling energy that is needed to 
maintain a constant temperature. 

The thermal performance of the residential housing 
inventory is apparently improving somewhat. According to 
surveys sponsored by FEA, about 62 percent of American 
homes were insulated to some extent in 1975 as compared to 
about 70 ~ercent in 1976 and about so percent by early 1977, 
although 1t was not known how adequately such units were 
insulated. The number of households with storm windows 'or 
storm doors has also increased about 20 percent since 1975, 
and residential units weatherstripped or caulked increased 
about 5 percent over the same time period. According to 
the FEA-sponsored surveys, about 50 percent of households, 
as of early 1977, had storm windows or storm doors and 
weatherstripping or caulking. 

. The.effec~ of i~provements in the thermal quality of 
res1dentlal unlts WhlCh have apparently occurred in recent 
years has been to offset, to some extent, increased energy 
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consumption due to the increase in the size of units enter­
ing the housing stock. 

The saturation level of major energy-consuming appli­
ances in the residential sector increased during the 1972-76 
period. Information available for 1973, 1974, and 1975 
showed that the number 'of homes with such appliances as 
refrigerators, freezers, room air-conditioners, dishwashers, 
clothes washers, water heaters, clothes dryers, and color 
televisions had increased steadily. 

Increases in the number of applia~ces in the home are 
having an upward influence on energy consumption. However, 
should manufacturers meet the energy efficiency improvement 
targets established for major appliances, the efficiency 
improvements in applLances will offset, in part, the in­
creased energy consumption resulting from greater numbers 
of appliances in the home. 

Changes in the personal consumption patterns of 
residential consumers were not easy to measure. Officials 
of utility companies Wf!> visited generally believed that 
residential consumers had taken some conservation actions 
during 1974 and 1975 which contributed to the reduction in 
energy use during that period. According to consumer 
surveys conducted by such polling organizations as Gallup 
and Opinion Research, the average consumer claimed that he 
adjusted temperature levels and lighting usage during, the 
supply scares brought on by the 1973 embargo (oil) and the 
1976-77 winter (natural gas), but discontinued the 
practices once the shortage situations abate~. 

Surveys conducted by or for FEA in February and March 
of 1977 showed that, generally, efforts were minimal in the 
area of reducing temperature levels to save fuel. At the 
same time, however, efforts such as adding insulation were 
relatively significant. But the surveys also indicated 
that consumers living in States experiencing energy emergen­
cies or natural gas shortages tended to lm'/er temperature 
settings more than those who were not directly affected. 

On the basis of the previous discussions of factors 
affecting residential consumption, the decrease in per unit 
energy consumption which occurred in 1974 was most likely 
due to individual consumers altering their personal con­
sumption patterns. However, the changes in personal con­
sumption patterns were not permanent. The decrease in 1974 
consumption was apparently a reaction to the supply dis­
ruption brought on by the 1973 oil embargo. 
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Energy prices can also influence energy consumption. 
Since 1972, the price paid by the residential consumer for 
the major sources of energy have increased significantly. 
The following table illustrates what has occurred. 

Energy Erices (note a) 
Heating Oil Electricity Natural Gas 

Year Actual Real Actual Real Actual Real 

1973 7.8 1.5 3.9 -2.2 4.7 -1.4 
1974 69.7 52.9 18.4 6.7 15.4 4.0 
1975 8.1 -1.0 13.4 3.6 23.5 13.1 
1976 7.2 1.4 7.8 2.0 19.3 13.5 

a/GAO computations with DOE pricing information. 

As the table shows, the price of heating oil experienced 
the greatest increase in both actual and real terms between 
1972 and 1976. The bulk of that increase came in 1974, how­
ever, with little real price increas~ in the 2 subsequent 
years. The price of electricity and natural gas did not 
experience the dramatic I-year increase as did heating oil. 
But both incre:lsed steadily with the larger increases occur­
ring in the price of natural gas in 1975 and 1976. The 
effects of changes in fuel prices on energy consumption 
could not adequately be determined. 

As previously stated, energy consumption per residential 
unit fell significantly in 1974 but has increased since that 
time. While the largest fuel price increase, that for heat­
ing oil, occurred in 1974, only about 25 percent of the 
housing stock used heating oil as a primary fuel. Thus, it 
is unlikely that the increase in heating oil prices accounted 
for all of the decrease in per unit energy consumption, 
although it was undoubtably an important contributing factor. 
Price increases following 1974 for electricity and natural 
gas may likely have encouraged residential consumers to take 
energy conservation actions but it was impossible to dp.ter­
mine the extent of those actions. It is likely, however, 
that the continued real price increases stimulated increased 
consumer activity to retrofit their homes with weatherization 
materials. . 

Impli'cations of recent trends 

On the basis of preliminary data for the first 6 months 
of 1977, residential energy consumption increased about 
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6.5 percent over the corresponding 1976 period. In addition, 
the weather varied to a greater degree ~han the same 1976 
period, as evidenced by an increase in heating degree days of 
nearly 10 percent and an increase in cooling degree days of 
over 20 percent. Further, actual residential fuel prices 
continued to increase since 1976; natural gas by 14 percent, 
electricity by 10 percent, and heating oil by 11 percent as 
of December 1977. 

On the basis of an analysis of factors affecting rebi­
dential energy consumption trends between 1972-76, the recent 
data suggested that weather conditions caused some of the 
increase in energy consumption in the first 6 months of 1977. 
In addition, new residential units entering the housing 
stock in the first half of 1977 also increased total sector 
consumption. However, we expect that recent consumer activ­
ity to weatherize houses will serve to minimize, to some 
extent, the effects of weather and the increase in housing 
units in the future. 

THE IMPACT OF FEDERAL PROGRAMS 

The Federal programs established by the 1975 and 1976 
Energy Acts had not been developed to the extent that we 
could measure any impacts. We believe, however, that these 
programs can have significant impact on residential energy 
demand primarily in the mid and long term. 

We believe that the programs in effect during the 
1972-76 time period, although generally relying on volun­
tary actions by residential consumers, may have had some 
success in stimulating conservation activities, parti­
cularly in 1974. Consumer reaction to the oil embargo was 
obviously an important factor also. However, we believe 
many of the actions taken during that time (operational 
measures) have not been sustained. Certain problems or 
barriers exist which inhibit the undertaking of additional 
or more permanent conservation actions. Predominate among. 
these are 

--limited commitment to the concept of conservation, 

--lack of awareness among individual consumers as to 
the types of conservation measures best suited to 
their residences and the associated costs and benefits 
of taking such actions, 

--lack of capital necessary to take many conservation 
measures, and 
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--institutional barriers in the form of building codes 
and construction standards. 

Many residential consum~rs appeat~d tO,be unsure 
of the real importance of the energ~ s~tuatlon. Surveys 
conducted for FEA in 1975 and 1976 lndlcat~d that 
30 percent of the public had no under~t~ndlng of what 
the energy problem was about. In addltlon! one study!/ 
concluded that Americans are reluctant to lmplemen~ 
operational conservation measures because they belleve 
such measures call for sacrifices in their standard of 
living. 

Motivation to conserve, based on economic factors, 
is restricted by a lack of information on wha~ t¥P~s of 
conservation measures are best suited for a~ lndlvldua~ 
residence in terms of energy and dollar sav7n~s. Despl~e 
the ef~orts by governmental agencies and,utlllty companles 
to educate consumers in energy conservatlon, many ho~e­
owners are apparently unaw~re of , many energy-conservlng, 
measures applicable to thelr resldences. For example, ln 
one survey FEA concluded that a large number of homeowners 
believed ~hey had adequate insulation when in fa?t they 
did not. Also, up to 50 percent of homeowners ~ld no~ 
know what steps would conserve the most energy ln thelr 
homes. 

For consumers who are motivated to conserve energ¥ and 
are aware of conservation measures which could,be applled to 
their residences, inadequate capital and build7ng c~des have 
limited energy conservation actions. Many reslde~tlal con­
servation measures require capital investments WhlCh may 
put a serious burden on personal budgets. 

FEA surveys indicated that most,consumers,prefer 
retrofit conservation measures to adJustments ln t~mperature 
levels. However, some residential consumers, partlcularly 
those in lower income brackets, lack the money necessary for 
retrofit measures. Conservative lendin~ po~icies prevent 
banks from encouraging energy conservatlon lnvestments to 
lower income citizens. 

l/"Group Discussions ~e~ardin~ Consumer Energy Conservation," 
- Federal Energy Admlnlstratlon, March 1976. 
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Not only are retrofit conservation measures affected 
by this barrier but the purchase of more energy efficient 
new homes may be discouraged by conservative mortgaging 
policies. The maj0rity of banks and other lending insti­
tutions qualify home buyers on the basis of the cost of the 
home and the buyer's income and ability to make the down 
payment. New homes which incorporate significant energy 
conserving measures in the initial construction (resulting 
in a higher initial cost) have substantially lower energy 
costs in their operation. However, while mortgage ·polic.ies 
include the higher initial costs of such homes when con­
sidering a mortgage they generally do not consider the 
lower operating costs. 

According to the Congressional Research Service, some 
building codes have been criticized as being deficient in 
conserving energy. Codes often specify minimum standards 
for types and quantities of material to use which may be 
too low for adequate energy conservation. 

RESIDENTIAL ENERGY CONSERVATION 
OPPORTUNITIES 

Studies made by both private and governmental 
organizations have established that substantial improve­
ment in the efficiency of energy use in the residential 
sector is possible. The studies indicate a range of 
potential improvement of from 20 to 50 percent in energy 
use efficiency through improvements in thermal qualities 
of new and existing structures, in the efficiency of 
major appliances and equipment, and the efficiency of 
residential operating practices. 

Improving thermal qualities of structures 

A recent analysis of Federal residential energy 
conservation programs pointed out that two existing sets 
of new building standards can have a substantial effect on 
the heating and cooling loads of new residen~es. 1/ 
Ac~~rding to studies by Arthur D. Little, Inc., cited in 
the analysis, thermal standards for new buildings developed 
by the American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers can reduce heating requirements 
in single family dwellings by 11 percent and cooling require­
ments by 9 percent. The analysis also pointed out that 
HUD's Minimum Property Standards (effective in June 1976) 

l/"Residential Energy Use to the Year 2000: Conservation 
- and Economics," Eric Hirst and Janet Carney, September 1977. 
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can reduce heating and cooling loads in single family 
dwellings by an even greater amount, 20 and 16 percent, 
respectively. The analysis also stated that the 
average reduction in the heating and cooling load of a 
single family unit resulting from retrofitting is the 
same as in new single family units constructed in accordance 
with the HUD minimum property standards. 

Improving appliance and equipment 
efficiency 

The efficiency of major energy-consuming appliances 
can be improved substantially. FEA estimated in July of 
1977 1/ that full compliance with the existing voluntary 
efficiency improvement targets program for 10 consumer 
appliances could save over 107,000 barrels a day of oil 
equivalent in 1980, compared to 1972 operating performance. 
Annual savings would increase to about 680,000 barrels a 
day oil equivalent by 1985 as the more efficient products 
replac~d the existing stock. 

More immediate reductions in energy requirements can 
result from certain retrofit measures which can be applied 
to existing appliances, primarily furnances and wgter heaters. 
For example, improving the insulation qualities of the water 
heater jacket, adding insulation to the distribution pipe, 
and reducing the pilot rate on a gas water heater can 
improve its efficiency over 20 percent. In addition, retro­
fit measures, such as the replacement of pilot lights on gas 
heating equipment with electric ignition devices, can improve 
the operating efficiency of furnaces. 

The improvement of heating and cooling system efficiency 
can reduce the energy requirements of a home significantly. 
One study 2/ indicated agreement within the heating, venti­
lating, and air-conditioning industry that many times oil and 
gas heating and air-conditioning equipment is oversized at 
the time of original installation. Improvements in the 
thermal qualities of new homes will make the use of smaller, 
more efficient equipment possible. 

l/"Economic Impact of Proposed Energy Efficiency Targets 
- for Ten Consumer Products," Federal Energy Administration, 

July 1977. 

2/ II Potential For Energy Conservation In the United States: 
- 1974-1978, Residential/Commercial," National Petroleum 

Council, September 1974. 
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The use of heat pumps can also improve heating/cooling 
efficiency. Heat pumps are essentially heat transfer de­
vices which extract solar heat from the outside air and 
use it for space-heating purposes. By reversing the heating 
operations, heat pumps can also cool by absorbing heat from 
the indoor air and pumping it outside. 

Heat pumps have become increasingly popular in recent 
years. In 1975, for example, 46 percent of the new hames in 
the United States were electrically heated--SO percent of 
which had heat pumps. Heat pumps have increased their share 
of total home heating and cooling sales from 6.S percent in 
1974 to an estimated IS percent in 1976. According to an 
Energy Research and Development Administration study on 
heat pump technology, 1/ projections call for a total poten­
tial market for residential electric heat pumps of about 
1.7 million units a year through the year 2000. 

The increased interest in heat pumps as a heating system 
alternative developed from increases in energy prices and 
from the higher efficiency levels of the heat pumps versus 
electric resistance heating systems. Estimated energy sav­
ings of from 33 to SO percent can be realized through the 
use of a heat pump compared to conventional electric systems. 
According to the above mentioned study, gas heat pumps now 
under development have a higher efficiency than electric 
heat pumps, combustion furnaces, or resistance heating 
systems; however, these heat pumps are not yet commercially 
available. 

Altering personal consumption patterns 

Adjustments to the temperature levels for heating, 
air-conditioning, and water heating can result in subs'tan­
tial conservation of energy. Reducing thermostat settings 
for heating to 68 degrees F for 16 hours during the day and 
60 degrees F for 8 hours at night, according to the ERDA 
heat pump study, can result in reductions in heating loads 
estimated to be as much as 20 percent. The estimate was based 
on reducing the temperature levels from a constant 74 degrees 
F. It was also estimated that setting up thermostats on 
central air-conditioning units to 78 degrees F from 72 degrees 
F on a constant 24-hour basis can reduce energy requirements 
for cooling by IS percent. 

l/"Heat Pump Technology: A Survey of Technical Developments, 
- Market Prospects and Research Needs," Energy Research 

and Development Administration, December 1977. 
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According to a Rand Corporation study, 1/ setting back water 
heater temperature levels to 110 degrees F from a medium 
settin~ of 140 degrees F can also result in significant 
reduct1ons--lS percent for gas or oil units and 9, percent 
for electric units. 

'rHE NA'rIONAL ENERGY PLAN 

The administration's National Energy Plan included 
several initiatives which focused on the areas of residential 
conservation opportunities. These initiatives include: 

--Advancing the effective date of the current mandatory 
energy performance standards for new residential 
buildings from 1981 to 1980. 

--Allowing a tax credit for the implementation of 
certain energy conservation measures. 

--Creating a utility energy conservation service 
program. 

--Rep~a~ing t~e current voluntary appliance energy 
e~f~c1ency 1mprovement targets with mandatory 
m1n1mum standards. 

--Reforming utility rate structures. ~/ 

In our evaluation of the NEP 3/ we stated that we 
generally.agr~ed with t~e ab?ve proposals to increase energy 
conservat1on 1n the res1dent1al sector. We continue to do 
so. W~ believe that the NEP, as it strengthens existing 
Federal programs and proposes new initiatives, can cause 
greater realization of residential energy conservation 
opportunities. 

Y".Residential Water Heating: Fuel Conservation, 
Economics, and Public Policy," Rand Corporation, 
May 1974. 

2/As of April 1, 1978, the proposal for utility rate 
reform had been modified by congressional conferees. 

1/"An Evaluation of the National Energy Plan," 
EMD-77-48, July 25, 1977. 
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CHAPTER 6 

COMMERCIAL SECTOR: STATUS, PROBLEMS, 

AND OPPORTUNITIES 

The commercial sector, in terms of energy consumption, 
is categorized as communications; utilities (as an end user); 
wholesale trade; retail trade; finance, insurance, real 
estate, and services; hospitals and nursing homes; schools; 
and public administration. In addition, we included res­
idential buildings of five or more housing units in our 
analysis because such apartments are generally operated as 
a commercial business. 

FEDERAL PROGRAMS 

The Federal Government has implemented programs designed 
to encourage energy conservation in commercial buildings. 
The primary emphasis of these efforts has been to increase 
the thermal efficiency of new and existing buildings. Most 
of the Federal programs have been voluntary. 

FEA's Lighting and Thermal Operations for Commercial 
Buildings Program's objective was to reduce energy used for 
lighting, heating, and cooling in commercial buildings. ~~o 
accomplish this objective, FEA met with commercial building 
owners and managers and explained the energy and dollar 
savings that could be realized by adopting energy efficient 
guidelines. 

The Federal Government has also implemented programs 
directed at specific classes of commercial energy users and 
designers of commercial buildings. For example, FEA attempt­
ed to encourage energy conscious design for new buildings 
through contacts with the American Institute of Architects 
and through regional workshop~ for architects. FEA also 
conducted regional seminars directed at ways to save . 
energy in public schools, colleges, universities, and health 
care facilities. 

Recently enacted leg"islation could have a significant 
effect on future energy use in the commercial sector. The 
State Energy Conservation Program, included in the 1975 
Energy Act, requi~es States to include in their conservation 
plan lighting efficiency standards for new and existing 
public buildings and thermal efficiency standards for new 
and renovated buildings as a condition to receiving any 
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financial assistance under the program. In addition, 
title III of the 1976 Energy Act requires the Secretary 
of HUD to develop, promulgate, and implement energy 
efficiency performance standards for new commercial and 
residential buildings. (This program is discussed in 
ch. 5.) 

The 1976 Energy Act also authorized a supplemental 
State Energy Conservation Plan program. Under this program, 
States are required to, among other things, establish pro­
cedures for encouraging and carrying out energy audits with 
respect to at least one type of commercial building or 
industrial plant within at least one political subdivision 
of the State before receiving financial assistance under 
the program. 

COMMERCIAL ENERGY CONSUMPTION AND 
CONSERVATION SINCE 1972 

The commercial sector's demand fox energy remained 
relatively stable between 1972 and 1975. However, 1976 
figures showed the demand again on the rise. The following 
shows the commercial sector's energy consumption, including 
conversion losses from electrical generation between 1972 
and 1976. 

Percent of total 
Year Quads U.S. consumption --
1972 10.2 14.2 
1973 10.4 14.2 
1974 10.2 14.0 
1975 10.4 14.7 
1976 11. 0 14.8 

Between 1972 and 1976 the commercial sector's energy con­
sumption increased about 8 percent. This compares to the 
previous 5-year period when the sector's total consumption 
increased about 20 percent. 

Data to assess overall energy consumption trends in the 
commercial sector is severely limited. A March 1977, FEA 
study 1I on energy consumption in the commercial sector 

l/"Energy Consumption in Commercial Industries by Census 
- Division,--1974," Federal Energy Administration, 

March 1977. 
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pointed out that primary data are not collected on a routine 
basis for most segments 'of the commercial services sector~ 
The report pointed out that data also are not collected on 
energy consumption by building type. Thus, we relied pri­
marily on data obtained at locations we visited and discuss­
ions with building owners and operators for our analysis of 
the commercial sector. 

A review of consumption data at 14 locations where con­
sumption data were available for the 1972-75 period showed 
that, except for one case, energy consumption on a Btu per 
square foot basis in 1975 was below 1972 levels. The extent 
that 1975 consumption was below 1972 consumption ranged from 
57 percent to 9.8 percent. In over half of the locations, 
the reduction in energy consumed reflected a continuous 
downward trend between 1972 and 1975. In the other cases, 
1975 levels of consumption, although below the 1972 levels, 
were greater than 1974 levels. 

While we could not identify the specific reasons for 
decreased energy consumption levels, in general we found 
there was a commitment to conserve energy if conservation 
involved simple operational changes and if personal comfort 
or lessor revenues were not affected. In limited cases, 
however, some building officials initiated sophisticated 
actions, such as installing computers that control heating, 
ventilation, and air-conditioning and energy economizers 
that recycle otherwise wasted energy. 

The primary reasons given for implementing conservation 
measures were increasing energy costs or, in Gome limited 
cases, an increased awareness of energy shortages caused 
by the 1973 oil embargo. Officials from several bui~dings 
stated they were civic/conservation minded, but that cost 
savings from reduced energy bills were far more important 
to them. These officials indicated that if the cost was 
either excessively high or if the return on investment 
period seemed excessive, e.g., usually described as more than 
1 to 3 years, conservation measures would not be attempted. 

We noted that energy audits and analyses of energy 
consumption had generally not been performed. Building 
officials often tracked their monthly energy consumption 
to determine how well they were managing operations, but 
often did not analyze the data to determine the cause and 
effect of fluctuations. However, most building managers 
assumed changes in' energy consumption had resul ted from 
their overall energy-reducing efforts, newer and more energy 
efficient equipment, and changes in the weather. Others did 
not attempt to explain specific fluctuations in energy con~ 
sumption. 
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IMPACTS OF FEDERAL PROGRAMS 

As mentioned previously, the Federal programs underway 
at the time of our review were voluntary in nature.with the 
purpose of informing various building owners and operators 
of ways to reduce their energy consumption. Many of the 
building officials we visited had either been contacted by 
a Federal representative or had received information from 
the Federal Government. 

Building managers contacted by Federal representatives 
generally believed that such contacts had resulted in limit­
ed benefits. These benefits included (1) getting building 
managers together to discuss the need for conservation, (2) 
obtaining some conservation brochures, and (3) receiving 
awards for conserving energy. Building managers indicated, 
however, that Federal officials could not offer technical 
assistance because they did not have appropriate training 
in technical matters. 

While earlier Federal programs did not appear to have 
had much of an impact in locations we visited, c€!rtain 
Federal conservation programs which were enacted recently 
offer greater opportuni ties to save energy in thE! commercial 
sector. Energy performance standards for new buildings and 
the requirement for energy audits under the supplemental 
State Energy Conservation Program should result in more 
efficient energy use. Building performance standards should 
assure that new buildings constructed after 1980 incorporate 
energy efficiency in their design. The energy audits program 
should provide a means for some building owners and operators 
to identify additional opportunities for saving energy. 

Problems and barriers 

While some energy savings have occurred in recent years, 
there are specific problems and constraints inhibiting 
further reductions in energy use in the commerical sector, 
especially in the retrofit market. Among the constraints 
are financial limitations, competitive advantages, and 
tenants' existing leases. 

Financial limitations 

Building owners are often unwilling to invest in 
structural retrofitting and energy-saving equipment, such 
as installing insulation and using computers to control 
energy consumption, because they believe these actions are 
costly compared to other investment opportuniti.es. 
Traditional financial practices, based on lowest initial 
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cost, have discouraged investment in tec~nology which would 
have lower lifetime costs, but higher first costs, than the 
less energy-efficient technology. 

Building managers were aware of energy-saving devices 
that could be installed in their buildings to reduce energy 
consumption. These devices included 

--installing windows which restrict heat transfer, 

--computerizing heating and cooling systems, and 

--improving the efficiency of air-conditioning 
systems. 

However, facts supporting energy savings and payback periods 
associated with conservation investments, according to 
managers, have not been adequately documented. Such infor­
mation is necessary for knowledgeable conservation invest­
ments to take place. Building managers believed many energy­
conserving measures would not be cost effective; therefore, 
they would not invest in them. The building managers would 
generally not make capital investments unless they could be 
recovered within 3 years. 

Competition may hinder energy c:onservatiol! 

Competitive advantages may result if energy conservation 
methods are not universally applied. We were informed that 
building managers were more concerned about tenant require­
ments for heating, cooling, and lighting than conserving 
energy. The manager needed to minimize the number of tenant 
complaints and tenants moving to other buildings. Conser­
vation is a secondary priority relative to these concerns. 

Competition between buildings for tenants and the 
resulting fear of losing tenants .and profits caused build­
ing managers and owners ,to resist conservation measures 
which made tenants uncomfortable or gave rise to tenant 
complai~ts. Some building manager!5, indicated that they 
must maintain pertain lighting and temperature levels to 
impress potential lessees and keep present tenants happy 
and comfortable even though these levels may be energy 
inefficient. Similarly, building managers preferred not 
to schedule janitorial crews during normal business hours, 
a technique used successfully in Federal office buildings 
to reduce energy consumption. They believed tenants would 
not tolereate any interruptions or distractions it may cause. 
Many building managers claimed that if building space 
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existed nearby, where conservation measures were less 
str ingent, tenants who became dissatisfied wi th 1:he build­
ings I energy conservation efforts might move to 1:he buildings 
where less energy use was not a priority. 

The new building performance standards program, when 
implemented, should help to minimize this problem in newly 
constructed buildings. Concerning existing buildings, we 
believe that measures to increase energy efficiency will 
have to be made more financially attractive so that most 
building owners and managers implement such measures and 
thus offset the competitive advantage problem. 

Tenant leasing can include conservation 
disincentives 

Many apartment and office buildings are master metered-­
a practice whereby energy for a building is serviced through 
one master meter and energy costs are paid by the lessor and 
recovered through rent and lease paym~nts. In this way, 
tenants are not faced with visible incentives to conserve 
energy because they never see actual utility costs. 

utility costs were included but not specifically 
identified in many lease payments for the non-owner-occupied 
buildings we visited. Even though a tenant might cut back 
utility usage, his lease costs would not necessarily be 
reduced. Also, we found leases which contained clauses 
specifying the unit's lighting, heating, and cooling levels 
and period for which these levels were to be maintained. 
Tenants, therefore, leased space with the understanding 
that utilities were provided, and building managers feared 
that supplying less than the specified service would violate 
contractual agreements and probably result in a lawsuit. 

According to a study prepared for FEA 1/ in 1975, 
residents of multifamily housing units in master-metered 
buildings consumed about one-third more energy than those 
who paid separately and directly for utility costs. For 
other types of commercial buildings, however, there was 
less evidence that eliminating master metering would re­
sult in this level of energy savings. Average consumption 
between individually metered and master metered groups for 
nonhousing commercial buildings varied by only 5 to 10 per­
cent because individual organization policies based on 

l/"Energy Conservation Implications of Master-MetAring." 
- Midwest Research Institute, October 1975. 
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factors other than payment of utility costs, such as employee 
satisfaction and comfort,' would dictate the lighting level~, 
thermostat settings, occupancy, hours of operation, and 
maintenance schedules that contributed to an establishment's 
energy consumption. 

COMMERCIAL CONSERVATION OPPORTUNITIES 

Information on the potential savings from energy con­
servation measures in the commercial sector was generally 
unavailable. This was due to the wide variation in size, 
age, and number of units constituting the commercia~ s7c~or. 
In many cases, energy savings were dependent on an 1nd1v1d­
ual building's design since the greatest share of the energy 
used in the commercial sector was for space heating and 
cooling. The age, structure, function, type of energy 
system, and geographic location of a commercial buildin~ . 
all influence its potential rate of, energy use. Recogn1z1ng 
the limitations in estimating potential energy savings, the 
following provides our views on energy savings opportunities 
through operational changes, retrofit, and new bui~ding 
design. 

Operational changes 

In our opinion the greatest sources of commercial 
energy savings in the n7ar term (1985) are operatio~al and 
equipment changes. As 1n the other sectors, oper~t1onal 
changes consist of measures such as thermostat adJustments, 
lighting reduction, equipment maintenance, changes in 
building use schedules, reduced ventilation, and other low­
cost efforts. The National Petroleum Council estimate9 l/ 
that an average 20-percent reduction in energy use can be 
achieved through such measures from 1979 to 1985. In 
addition, the Ford Foundation estimated in a 1974 study l/ 
savings of 1.4 quads from· operational and equipment changes 
.~ the commercial sector by 1985. Longer term energy 
savings would come through major retrofitting operations 
and new architectural designs to reduce heat 10s8es and 
gains. 

l/"Potential for Energy Conservation in the United StatES: 
- 1979-1985," National Petroleum Council, 1975. 

2/"A Time To Choose," Energy Policy Project of the Ford 
- Foundation, 1974. 
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One often-9ited example of an operational change is 
reduced illumination in commercial buildings. Reducing 
lighting levels through the use of natural light, turning 
off lights when not in use, concentrating task lighting, 
and shifting to daytime maintenance have been recommended 
by research of the National Petroleum Council, the Rand 
Corporation, and the California Energy Resources Conserva­
tion and Development Commission. While the specific 
nationwide potential for this action could not be quanti­
fied, ,the Cal ifornia Energy Resources Commission found 
that reducing illumination in existing buildings could 
save up to 134,000 barrels a day oil equivalent, or 
20 percent of all the electricity currently used in 
California's commercial sector. l/ 

Retrofit measures 

Retrofit operations are generally building modifi­
cations, such as the installation of insulation, boiler 
replacements, and other renovations which require 
greater investment and time. Retail establishments and 
offices have been identified by DOE as the most likely 
candidates for conservation through retrofit. The 
National Petroleum Council sees such measures as the 
insulation of ceilings and sidewalls and installation 
of storm sashes or high efficiency glass as having a 
large (1.6 quads) energy-saving potential, but with 
minimal changes achievable by 1979 (0.3 quads). 2/ 

The elimination of master metering in commercial 
buildings can also save energy, particularly in apart­
ment buildings. About one-third of all multifamily 
housing units are master metered as compared to nearly 
all of the office space in the United States. Convert­
ing these facilities from master to individual metering 
can often be costly and impractical. Midwest Research 
Institute has estimated 1/ that conversion costs range 
from $100 to $1,200 per unit to change wiring and 
structural work and to redecorate. Such costs, favorable 

l/"California Energy Trends and Choices,lI California Energy 
Resources Conservation and Development Commission, 1977. 

~/IIPotential for Energy Conservation in the United States: 
1974-1978,11 Residential/Commercial, National Petroleum 
Council, 1974. 

J/IIEnergy Conservation Implications of Master-Metering 
Volume I,ll Midwest Research Institute, October 1975. 
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commercial utility rates, and special requirements for 
office space flexibility for new tenants make individual 
metering of offices unpopular with building owners and 
managers; As a result, the multidwelling units portion 
of the commercial sector probably offers a greater 
achievable potential for energy conservation through the 
elimination of master metering. 

Energy savings from the' conversion of existing 
master-metered apartment buildings to individual meters 
have been estimated by the Midwest Research Institute to 
equal 35,000 barrels of oil q ,day. DOE is investigating 
methods to encourage residents of master-metered buildings 
to conserve energy when retrofitting such buildings is 
not economically feasible. To encourage conversions of 
existing buildings to individually metered units, the 
Midwest Research Institute has identified several policy 
options for the Federal Government: 

--Require all federally owned housing to be retrofitted 
with individual meters. 

--Allm'l a tax credit toward the cost of installing 
individual meters. 

--Accelerate the depreciation allowance for capital 
investment in conversion to individual metering. 

--Require utilities to bill master-metered customers 
at rates which would reflect what the utility costs 
of individuals would be if they were individually 
metered. 

--Reduce fuel allocations to States whose utilities 
permit ma~ter-metering service. 

The exact impacts of these pOlicies have not been quanti­
fiei, but according to the Midwest Research Institute an 
estimated 25 to 50 percent of the opportunities to convert 
to individual meters are seen as achievable through com­
bination'S of various incentives and penalties. 

New building design 

The final category of conservation measures in the 
~ommercial sector is new building design changes. Potential 
savings from new construction are the most difficult to 
project since any tota.l impact would assume all new buildings 
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were desi~ned and built for the ~pecific purpose of energy 
conservatlon. However, to the extent that past construction 
has,not been determined on the basis of life cycle costs 
savlngs from new designs and building standards which ac~ount 
~or energy costs can be expected. 

THE NATIONAL ENERGY PLAN 

The admini~t~a~io~'s pro~osed National Energy Plan in­
cluded,several lnl~l~tlves,whlch focused on the energy con­
servatl?n opportunltles WhlCh we have identified in the 
commerclal sector. Those initiatives included 

--a 10-percent tax credit for business investments in 
energy conservation measures, 

--the elimination of master metering in new struc­
tures, 1/ 

--advancing the effective date of the current mandatory 
energy performance standardsifor new commercial build­
ings from 1981 to 1980, 

--reforming utility rate structdres, II and 

--a matching grants program to encourage the installation 
of energy,conservation and certain renewable resource 
measures ln schools and hospitals. 

The results of our review point out the need in the 
commercial sector to make energy conservation investments 
m?re financially attractive. In addition, our review in­
dlcates energy ~avings opportunities through the elimination 
of m~ste~ meterlng and by performing energy aUdits. The 
tax credlt proposal and the proposal to eliminate master 
metering in new structures directly focused on two of these 
areas. In our evaluation of the NEP, we favored the enact­
ment of these proposals. We continue to do so. 

liAs of April 1, 1978; the proposal to eliminate master 
metering in new structures had been rejected and the 
p~oposal for utility rate reform had been modified by 
congressional conferees. 
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CHAPTER 7 

CONCLUSIONS AND RECOMMENDATIONS 

OVERALL 

Energy conservation must play a more prominent role in 
the Nation's energy program. Energy conservation programs 
undertaken in the past have not effectively curbed the 
Nation's demand for energy. While the 1972 to 1976 period 
reflected a substantial decrease in the rate of energy con­
sum~d when compared to the previous 5-year period, 1976 and 
preliminary 1977 data show that the Nation's energy con­
sumption is substantially increasing. 

Lower energy consumption levels in the last few years 
were due to the 1973 oil embargo, the ensuing recession, 
increased energy prices, and some energy conservation. Re­
cent data show actual energy prices are continuing to rise; 
however, in real terms, energy prices have stabilized or 
have decreased. 

Federal conservation programs were initially success­
ful in some sectors (transportation and residential) but 
many of the energy conservation actions taken by consumers 
as a result of these programs have not been sustained. 
Many programs enacted in the 1975 and 1976 Energy Acts 
focus on mid-and-longer-term energy conservation and thus 
have not yet resulted in measurable energy savings. We 
believ8 these programs will result in energy savings in 
the future. 

The proposed NEP contains these overriding energy 
objectives: 

--In the short term, to reduce dep~ndence on foreign 
oil and vulnercbility to supply interruptions. 

--In the mid term, to keep U.S. imports sufficiently 
low to weather the period when world oil production 
approaches its capacity limitation. 

--In the long term, to have renewable ~nd essentially 
inexhaustible energy sources for sustained economic 
growth. 
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Energy conservation was highlighted as the cornerstone of 
the NEP; however, the NEP did not contain enough actions in 
the conservation area to really have much impact in the 
short term. In fact, as we previously ~eported, the energy 
conservation provisions in the NEP would not si~nificantly 
reduce energy demand between now and 1985. Based on the 
administration's own estimates they would only reduce energy 
demand by 4 percent, or 1.9 million barrels of oil a day by 
1985. 

Energy conservation can contribute more to meeting the 
goals and objectives of the NEP. The success of increased 
energy conservation will depend, to a large extent, on the 
development of attitudes and h~bits which foster an efficient 
use of energy. In addition, regardless of the specific 
actions undertaken by the Federal Government, there will be 
a need to 

--continuously assess each Federal initiative in terms 
of: what its contribution will be in meeting the 
short-, mid-, and long-term objectives of the NEP 
and 

~-develop sufficient standby initiatives and implement 
them in the event that ongoing programs and actions 
do not result in sufficient progress in meeting the -established goals. 

RECOMMENDATIONS 

The major recommendation belo'w calls for the submission 
to the Congress of a detailed energy conservation plan, set 
up in a way that progress toward conservation goals can be 
clearly measured and adjustments made as needed. More de­
tailed recommendations which follow under the "transportation," 
"industrial," "residential," and "commercial" sectors are 
intended both" to be helpful to the Department of Energy in 
the preparation of an overall energy conservation plan and 
to specify actions which we believe should be taken imme­
diately. Items focused on in our detailed recommendations 

'appear to us to be the most significant areas to pursue in 
the next few years to achieve energy conservation. 

We recommend that the Secretary of Energy, by January 1, 
1979, submit to the Congress an energy conservation plan which 
includes: ' 
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--Energy conservation goals by consumption sector, to 
help achieve the stated objectives of the NEP. The 
goals should be stated in common quantified terms 
which relate conservation actions to expected 
energy supply, demand, and import levels. 

--Executive branch actions, which constitute an energy 
conservation program needed to achieve the ~oals and 
proposals for additional legislative author~ty needed, 
as well as the status of ongoing Federal energy con­
servation programs. 

--Milestones and a plan to continuously monitor and 
evaluate each portion of the energy conservation 
program's contribution toward meeting the energy con­
servation goals. 

--Proposals for standby author~ti7s arid,init~atives 
(i.e., standards, taxes, ratlon~ng, flnan~~al incen­
tives, penalties, and deregualtion aut~or~ty) for 
implementation if the energy conservatlon program 
is not meeting the established milestones. 

We also recommend that the Se9retary of Energy report 
annually to the Congress on the status an~ results ~f the, 
programs included in the energy conse~v.at~on plan, l'r;cludlng 
any additional proposals for congresslonal or executlve 
branch actions needed to achieve th~ goals of the plan. 

AGENCY COMMENTS 

Commenting on a draft of this report, DOE poin~ed 
out that a serious problem in the years ahead perta~ns to 
shortfalls in petroleum-based fuels. ~Thus, a fuel sub­
stitution strategy should be carefully considered as part 
of any broad-based energy conservation,prog~am because both 
fuel sUbstitution and energy conservatlon wlll be needed 
to achieve the 1985 import goals. contained in the NEP. 

As stated in chapter 1, this report focuses on how 
th~ 1ederal Government can more effectively promote e~ergy 
conservation in the Nation's end use of energy. We ag:ee, 
in concept, with DOE's concern over future shortfa~~s ~~ 
petroleum-based fuels. We also agree that,the Natlon w~ll 
need to move toward the use of more domest~cally ~bundant 
fossil fuels to lower the Nation's dependence on ~mported 
oil during the trans~tiori to renewable energy sources. 
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However, as we pointed out in an earlier report, 1/ the 
administration was overly optimistic in its projections 
of the share of the Nation's 1985 energy supplies which 
would be made up from coal, nuclear, and natural gas sources. 
Thus, a significant amount of energy conservation of these 
fuels will also be necessary to achieve the 1985 import 
goals contained in the NEP. 

DOE also stated that sUbstantial energy savings can 
be realized in the area of regulated carriers. DOE pointed 
out that neither the carriers nor their regulatory agencies 
have worked vigorously enough to realize this energy savings 
potential. DOE stated that the provisions of the 1975 Energy 
Policy and Conservation Act which dealt with energy conser­
vation programs for. regulated carriers had not been effective 
because the legislation did. not require the regulatory 
agencies to periodically account for or consult with DOE on 
their conservation actions. 

While we have not specifically assessed whether all 
regulatory agencies have done all the~ can to realize energy 
savings potentials within their respective regulated in­
dustries, as pointed out on page 27 we found that actions 
by FAA and ICC to achieve energy conservation in the airline 
and trucking industries have been limited. We agree that 
DOE should work more closely with the regulatory agencies in 
their energy conservation efforts. 

DOE also said that an important opportunity for energy 
conservation evolves through consumer education programs. 
DOE stated it had developed a program to educate fleet 
operators and motorists on appropriate energy conservaticn 
techniques in purchasing and operating ~utomobiles. In our 
opinion, there will be a continuing nLcd for consumer educa­
tion programs in the area of energy conservation, primarily 
to develop a national energy conservation ethic. However, 
as this report discusses, much more will need to be done 
beyond education if the Nation's demand for energy is to be 
significantly reduced in the years to come. 

With the exception of our conclusions and recommendation 
on industrial energy conservation, DOE stated it was in basic 
agreement with the other recommendations included in the 
report. DOE comments on the industrial sector are discussed 
on pages 87 to 89. 

!/Letter report to the President of the Senate and 
Speaker of the House of Representatives, EMD-78-5, 
October 14, 1977. 
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TRANSPORTATION 

Transportation energy consumption continues to warrant 
Federal attention. Transportation is consuming a large and 
growing share of the Nation's energy and directly affects 
the level of crude oil imports, since nearly all transporta­
tion energy use comes from petroleum. There are additional 
actions the Federal Government should take to further reduce 
energy consumption in the transportation sector. Such 
additional actions should be directed toward 

--reducing annual miles traveled per automobile and 
increasing ridesharing and the use of mass transit, 

--accelerating the rate of the automobile fleet turnover, 
and 

--increasing the efficient use of fuel in the Nation's 
fleet of trucks, particularly ,large trucks. 

Recent stable real gasoline prices and increased auto 
efficiency have resulted in a decrease in the real fuel costs 
per mile of driving. If real gasoline prices do not continue 
to rise, consumers will experience a decreasing fuel cost per 
mile in the years to come. This could stimulate higher per 
automobile annual 'travel rates and thus offset 'to some extent 
the energy savings to be achieved from more-efficient auto­
mobiles. Maintaining the real fuel cost per mile at least at 
present levels would help to assure that the potential energy 
savings from increased automobile efficiency will be realized. 

Another key element in stabilizing or reducing the miles 
traveled annually per automobile is to increase automobile 
occupancy rates (ridesharing) and the use of mass transit in 
commuting to and from work. Recent data indicate that the 
nationwide automobile occupany rate probably declined from 
pre-embargo levels. Mass transit ridership has increased 
slightly since 1972, reversing a long-term downward trend. 
In our report on the NEP we pointed out that it lacked new 
initiatives to encourage ridesharing in the private sector 
and the use of mass transit. We continue to believe that 
the Federal Government should do more in this area. 

To maintain a strong national transportation system 
while pursing policies to reduce automobile travel, the 
Federal Government should foster mass transit as an accept­
able alternative to auto use. Mass transit must provide 
convenient service and be available at a reasonable cost to 
the rider. This will require an increased level of Federal 
financial assistance for mass transit systems. As we 
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previously reported" the Highway Trust Fund, a major potential 
source of mass translt system funds, was not being used by 
local go~ernments for mass transit projects because, among 
other thlngs, local governments could minimize tneir share 
of the cost of mass transit projects by obtaining funds from 
other Federal sources. As a first step in increasing the 
use of mass transit to contribute to energy conservation 
the Federal Government will need to assure that the High~ay 
Trust Fund monies and other Federal funds used for mass tran­
sit projects provide the same Federal cost sharing benefits 
to local governments. 

, The existing automobile fuel economy standards program 
wlll ensure that new cars manufactured over the next few 
years w~ll be more en7rgy efficient, on average, than 
automoblles produced ln the past. Whether projected savings 
from t~e automobile fuel efficiency standards program will 
be achleved depends on how many and how soon new cars are 
purchase~. ,Although m~re consumers are purchasing smaller, 
~ore-eff~clen~ automoblles, man~ consumers deferred purchas­
lng new cars ln the 1974-75 perlod. Thus, the average age 
of the automobile fleet increased. 

A~ditional opportunities to save energy in the trans­
portatlon sector could be achieved through increasing the 
rate of automobile fle~t turnover. This would accelerate 
the realization of the energy savings which would result 
from the use of newer, more-efficient automobiles. In 1976 
for example, if,t~e Nation's fleet was just one mile per ' 
gallon more efflclent, about 360,000 barrels of oil per day 
would have been saved. 

We have supported, with certain modifications the 
P 'd ' ' reSl ent s proposed gas-guzzler taxe~ and rebates on new 
car purchases, which should encourage more consumers to 
purchase more-efficient automobiles and thus speed improve­
me~t in the fuel economy of the automobile fleet. We 
p~lnted out, however, the possibility that some consumers 
mlght prefer to hold their less-efficient cars longer or 
turn to bigger but less-efficient used cars. This situation 
could sub~tantially slow down the process of upgrading the 
average mlles per gallon of the Nation's automobiles. In 
view of this possibility, we suggested that the program be 
closely monitored. If established program goals and mile­
stones were not being met, we stated that a tax and rebate 
program could be extended to the used car market. We 
continue to support that position. 
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Opportunities for fuel conservation by trucks received 
little Federal attention between 1972 and 1976, with the 
exception of some Federal action to support industry con­
servation initiatives. Fuel consumed by trucks (2.25 million 
barrels of oil per day), particularly large trucks, is 
increasing at a faster rate than fuel consumed by automobiles 
and accounts for about 30 percent of the fuel consumed by 
highway vehicles. 

The Federal Government has concerned itself with, and 
taken action on, energy efficiency standards for light 
trucks (those under 10,000 pounds gross vehicle weight). 
These trucks consume about 42 percent of the fuel consumed 
by all trucks. Although there is general agreement that 
there is much that can be done to conserve fuel consumed by 
trucks over 10,000 pounds gross vehicle weight, opinion 
varies widely on what the Federal Government's role should 
be. 

Based on our analysis of transportation consumption 
trends, the direction of current transportation conservation 
programs, and proposals in the NEP to increase transportation 
conservation, we believe the Federal Government should focus 
more attention on conserving fuel consumed in trucks over 
10,000 pounds gross vehicle weight. In our opinion the next 
step should be to determine what specific initiatives the 
Federal Government should undertake to encourage a greater 
level of energy conservation in this area. In the 
recommendations section below, we outline some possible 
areas where initiatives should be explored. 

RECOMMENDATIONS 

We recommend that the Secretary of Energy: 

--Monitor automobile fuel costs per mile and include 
in his submission to the Congress proposals to increase 
gasoline prices when fuel costs per mile decrease 
in real terms. The proposed crude oil equalization 
tax, 1/ part of the NEP, is intended to increase 
domestic crude oil prices between now and 1980~ The 
impact of the tax beyond 1980 is unclear. The equal­
ization tax, if ~nacted, would likely increase real 
gasoline prices between now and 1980 and could be 

liAs of April 1, 1978, congressional passage of the 
- crude oil equalization tax was uncertain. 
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a mechanism to maintain real fuel costs per mile at 
current levels for the next few years. However, this 
period of time should be used to create appropriate 
additional standby authorities which could be imple­
mented quickly, either to supplement the crude oil 
equalization tax or to assure that the real cost per 
mile does not drop in the event the crude oil equali­
zation tax is not enacted by the Congress. 

--Include in his submission (after consulation with 
DOT and ICC) proposals to encourage a more efficient 
use,of energy by trucks over 10,000 pounds gross 
vehlcle weight. In developing the proposals the 
following initiatives should be considered: demon­
strating the use of, and providing financial in­
centives for, implementation of energy conserving 
devices for trucks; increasing weight and size limits 
on Federal highways; modifying ether Federal regula­
tions over trucking (such as remaining gateway require­
ments) to promote more efficient use of energy; and 
providing incentives to promote joint rail/truck 
intermodal operations where energy savings can be 
achieved. 

--include, in his submission, proposals to provide 
greater assistance and support to local governments 
of major urban areas to establish preferential carpool 
parking, preferential traffic control, and other 
actions to encourage increased ridesharing. The 
State energy conservation program could be the mechan­
ism for implementing these new actions. 

We recommend that the Secretary of Energy, in consulta­
tion with the Secretary of Transportation, submit in his 
report to the Congress recommendations regarding financial 
actions that can be taken under existing or proposed legisla 
tion and, if necessary, new legislation to encourage the 
use of mass transit in support of identified conservation 
goals. The report should indicate those Federal actions 
which should be given highest priority, recommend the level 
of Federal funding, and the conditions under which the funds 
should be applied. In addition, the report should quantify 
the amount of energy savings to be expected, over different 
time frames, from undertaking the recommended actions and 
show the energy conservation potential of such actions when 
combined with the increased ridesharing proposals submitted 
under the preceding recommendations. In this way the Congress 
may see the combined costs and benefits of proposed Federal 
actions to-hold constant or reduce the annual miles traveled 
per automol>i Ie. 
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We recommend that the Congress equalize the Federal 
share of costs for mass tiansit projects undertaken with 
Highway Trust Fund moneys and Urban Mass Transportation 
Administration fUnds in States where the Federal cost share 
f~r mass transit projects under the highway program is lower 
than the Federal cost share for mass transit projects under 
the mass transit program. 

AGENCY COMMENTS 

-, . 

DOT stated that it was in general agreement with the 
objectives of the transportation energy conservation section 
of the report. While DOT did not indicate any disagreement 
with the overall nature and level of Federal invo~vement 
called for by our recommendations in the transportation area, 
DOT stated that the recommendations needed to be more clearly 
delineated. DOT I s concerns gen'erally focused on 

--who should be responsible for' carrying out the recom­
mended actions, 

--whether certain recommendations were needed in view 
of ongoing or proposed Federal programs, and 

--the need for further development and analysis of our 
recommendation relating to increasing the fuel cost 
per mile of driving. 

DOT stated there would be merit iin r~commending that 
any new initiatives be developed by DO~r, or jointly by DOT 
and DOE. While we recognize that many of the specific 
programs which may result from our recommendations could 
ultimately be carried out by DOT, we believe it is vital 
that DOE be responsible for developing the overall Federal 
energy conservation plan. This will require that DOE work 
closely with other appropriate Federal departments and 
agencies but will also place DOE in a positiori to assess 
the contribution each proposed initiative is to make toward 
achieving the overall Federal energy conservation goals. 

DOT questioned the need for certain of our recommenda­
tions in view of ongoing or proposed Federal programs, in 
particular the proposed Highway and Public Transportation 
Improvement Act of 1978. DOT stated that the proposed 
legislation includes (1) increased assistance to Ibcal 
governments to foster'carpools, (2) elements contained in 
our recommendation for a report on actions that can be taken 
to encourage the use of mass transit, and (3) extensive 
measures to permit increased Federal support to mass 
transito 
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, ~e support new incentives to increase carpooling 
actlvlty and the use of mass transit. However, we are 
concerned,with the l~ck of an over~ll Federal energy 
conservatlon plan WhlCh clearly POlhts out the inter­
relationship between various initiatives to achieve great­
er energy conservation and which identifies the extent that 
each if~t~ative will contribute to t~e overall energy 
conservatlon goals. Our recommendatlons are intended to 
ad~ress this problem by focusing DOEls attention on ar.eas 
WhlCh appear to us to be the most significant areas to 
pursue in the next few years to achieve energy conserva­
tion. The jointly prepared report that we have recommend­
ed to be submitted to the Congress would address how 
various carpool, vanpool, and mass transit initiatives 
would contribute to meeting established energy conserva­
tion goals. 

DOT said it disagreed with our recommendation that 
the Secretary 'of Energy should monitor automobile fuel 
costs per mile and include in his submission to the 
Congress proposals to increase gasoline prices when fuel 
costs per mile decrease in real terms. DOT said consumer 
responses to changes in fuel costs and other costs need 
to be better understood before specific measures can be 
proposed. Therefore, it said, our recommendation would 
require further development and analysis. 

We agree with DOT that the particulars of what the 
consumer response would be to price changes are little 
understood. However, the basic proposition is well estab­
~ished that price, since it affects everyone, is a highly 
lmportant aspect of energy conservatioh. The administration 
has r~cognized this in its proposals in the NEP of a standby 
gasollne tax and a crude oil equalization tax. We realize 
that the administration's proposals, if enacted, could 
possibly accomplish the purpose of our recommendation through 
1980. Whether or not they are enacted, however, we believe 
our recommendation should be acted upon. The fuel costs per 
mile are an easily understood and sufficiently sensitive 
trigger mechanism for signaling needed action. Further 
study t~ refine or broaden the trigger mechanism may be 
approprlate, but we see no reason to conduct lengthy studies 
before acting on initial steps. The potential seriousness 
of the impact of any increase in automobile travel, which 
m~ght occur as a resul~ of fu~ure lower real fuel costs per 
mlle, warrants preventlve actlon. Otherwise, some of the 
energy savings to be achieved from more efficient auto­
mobiles could be lost. Our purpose is to maintain real 
fuel costs per mile at current levels for the next few 
years. 
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DOT agreed in principle with our recommendation that a 
proposal be submitted to the Congress to ericourage a more 
efficient use of energy by trucks over 10,000 pounds gross 
vehicle weight. DOT suggested, however, certain changes 
to the recommendation's wording so that the recommendation 
would (1) be made to DOT rather than DOE, (2) have the 
Secretary of Transportation propose an expanded voluntary 
truck and bus fuel economy improvement program (for trucks 
over 10,000 pounds), and (3) clearly not require DOT to 
make proposals on increasing weight and size limits, but 
instead would specify that the ramifications of these 
limits be studied. DOT also suggested that instead of 
recommending providing incentive to promote joint rail/ 
truck intermodel operations, GAO should recommend "removal 
of Larriers" to such operations. 

We previously discussed the need for DOE to be 
principally responsible for carrying out our recommenda­
tions. We believe DOT's Voluntary Truck and Bus Fuel 
Economy Improvement Program is vital to the total truck 
fuel conservation effort. Our recommendation, however, 
calls for a level and kind of Federal involvement not now 
present in that program. The additional Federal involve­
ment our recommendation entails may result in initiatives 
by a number of Federal organizations in addition to DOT, 
such as the Internal Revenue Service or the Interstate 
Commerce Commission. Thus, we believe the responsibility 
for developing such initiatives should cebt principally 
with DOE. 

DOT viewed our recommendation concerning heavy trucks 
(over 10,000 pounds) as requiring certain items to be in­
cluded in any package of proposals developed. It is not 
our intention that the items included in our recommendation 
necessarily be included in any package of proposals ulti­
mately developed, but the items should be carefully con­
sidered as options in the development of proposals. 

Concerning our recommendation for DOT and DOE to jointly 
submit a report to the Congress identifying additional 
financial actions that can be taken to encourage the use 
of mass transit, DOT stated it had research underway specifi­
cally focused on this area. 'Because of these efforts DOT 
felt a separately funded study appeared unnecessary. We 
are encouraged by DOT!s initiative to examine options to 
increase the use of mass transit. We believe the results 
of this research could be an integral part of the report 
we have recommended be prepared and may well preclude the 
need for any additional extensive study in this area. We 
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also wish to point out that th 
be submitted to the Congress ,e :ep?rt we have recommended 
a discussion of proposals to lS 0 lnclude, in addition to 
transit, a description of h encourage the use of mass 
proposals developed to enco~; such propo~als together with 
will contribute to meeting es~g~l ~a~p~ollng and vanpooling 
servation goals. a lS e overall energy con-

INDUSTRIAL 

It is evident that the level f 
the Nation is substantially aff ~ de~ergy consumption in 
in the industrial sector Thu ec ~ ,~,the energy consumed 
servation in this sector·can s, sfgnl lcant energy con­
the Nation's energy consum t,90 a ong way toward slowing 
time reduce the Nation's d~plO~ growth 7"ate and at the same 
Although some energy conserv:~,ence on lmported oil. 
in the last few years we b 1 ,lon has apparently taken place 
done. The lack of ag~ressi~e l:ve that more could have been 
by industry has primarily resul~:~grr~~nservation initiatives 

-~the absence of a desirable e ' 
places energy conservation ,conomlc atm?sphere which 
position with other industr17nvle~tments ln a competitive 

a lnvestments and 

--the ineffectiveness of Federal ' 
servation programs. lndustrial energy con-

These two problems can and h ld b 
Government. s ou e solved by the Federal 

Low energy prices were th ' 
industry officials for the laekpr:rnary,r~ason identified by 
conserve energy. These off' ~ 0 ad~ltlonal efforts to 
prices remained low because l~:a~s belleved t~at energy 
of oil,and gas. Thus, investmen~~er~ment prlc~ regUlation 
of Savlng energy were not f' ,WIth the prlmary purpose 
investment alternatives. lnanclally competitive with other 

The NEP includes th "" 
industrial energy conse~~:t~nlt~atlves which could make 
attractive--a 10-percent i lontlnvestments m?re financially 
ments in energy conservati~~e~ement tax cre~lt for invest­
tax" a~d the crude oil equaliza~~~~e~, an 011 and gas users 
the NEP we concluded that a combinati ax • In our,report on 
measures may result in additio 1 on of th~ flrst two 
conserve energy by makin e na ef~orts,by lndustry to 
financially attractive gw nergy,savlngs lnvestments more 
of all of these propos~ls. e contlnue to SUpport the con~ept 
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The existing voluntary industrial energy conservation 
program is inadequate because of the lack of appropriate 
data to monitor industry's energy conservation progress 
and because the energy efficiency improvement targets, as 
established, do not sufficiently challenge industry to 
conserve energy. We believe this program should be modified 
to more effectively challenge industry to achieve greater 
energy conservation. 

RECOMMENDATIONS 

We recommend that the Secretary of Energy discontinue 
the existing industrial energy conservation improvement 
targets program and, after considering the views of in­
dustry, implement a revised program to extend beyond 1980 
which includes 

--development of a set of energy conservation goals 
that reflect levels of energy 'conservation achieve­
ment for each industry within a specified time frame, 

--establishment of an energy conservation goal for 
each industry, 

--development of an adequate measure of each industryis 
progress in achieving established goals, 

--establishment of specific milestones to assess each 
industry's progress toward the goals, and 

--development of standby authorities to implement if 
milestones are not being met. 

The program should be developed by first requesting that 
each industry submit a specific plan with milestones on how 
the industry would achieve specified goals reflecting various 
levels of energy conservation achievement by a certain time. 
As part of its response industry should identify (l~ ap~ro­
priate measures, such as levels of energy conservatlon lnvest­
ment and energy consumed per unit of output adjusted for 
changes in levels of production, to assess its progress 
in meeting its respective goals, (2) what specific actions, 
if any" should be taken by the Federal Government to enable 
the industry to accomplish the stated goals, and (3) how 
each Federal action would assist the industry in meeting 
its goals and an estimate of energy savings to result from 
such actions. 

After receiving and reviewing the industry submissions, 
the Secretary should, after undertaking a benefit/cost 
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analysis of each goal, establish an energy conservation 
goal for each industry and milestones which would require 
that pro~ress toward the go~l be accomplished through a 
substantlal level of operatlonal changes, industrial 
process changes, and installations of waste heat recovery 
devices, if applicable. 

. In implementing the program, the Secretary of Energy 
snould :eque~t anY,legislative authority needed to provide 
approprlate lncentlves, such as those identified by industry 
in its submission, for industry to meet the established 
energy conservation goal~. O~ce the program is implemented, 
the S~cretary shoU~d monltor lndustry's progress in meeting 
the ~ll~s~one~, u~lng measures agreed upon with industry 
and lnclude, 1n hls annual report to the Congress the re-
sults of this effort. . , 

DOE's energy c<;>nservation plan should include a request 
for standby authorlty from the Congress to implement select­
ed requirements to place on industry if agreed upon mile­
stones are not being met. In its annual report to the 
Congress, DOE should discuss its rationale for additional 
requirements needed to assure that industry achieves its 
goals. 

We believe it is critical, if such a program is to be 
successful, that a system of standby measures be used as 
necessary ~o insure that industry meets previously developed 
energy savlngs goals. The standby measures should include 
mandatory equipment standards to be used where technically 
fe~si~le. T~is would be similar in approach to certain 
eXlstlng envlronmental requirements which have had some 
pos~tive effect in encouraging industry to meet required 
envlronmental targets. 

AGENCY COMMENTS 

Commenting on this report, DOE stated its concern about 
the industrial energy efficiency improvements targets pro­
gram. DOE stated that 

--while the report stressed the program's voluntary 
nature, reporting on program progress is mandatory; 

--the existing targets and reporting form had been 
established after industry had an opportunity to 
comment; 

--the report suggests the targets are too low because 
a greater amount of improvement in energy efficiency 
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is technically feasible; however, the legislati?~ 
provided that DOE inco~porate ~oth,t~e techno~o~l~al 
feasibility and econom1C pract1cab1l1ty of ut1llzlng 
more energy efficient operating procedures and 
technologies in establishing the targets; and 

--the recommended program would require new legislation. 

DOE pointed out that raising the pr~ce of energy is one, 
of the more effective means of encourag1ng energy conservat1on 
and should be considered in the report. DOE also said that 
the report should recognize that people behave differen~ly 
when they perceive a shortage than when they do not; ~h1Ch 
was a major factor in the success of energy conservatlon 
efforts in 1973 and 1974. Furthermore, DOE said when 
comparing 1975 energy consumption with 1972 it should be 
noted that in 1975 the u.s. economy was still in a recession. 

We recognize that reporting under the industrial energy 
efficiency improvement target program is mandatory. (See 
pp. 34 and 35.) Our problem with the reporting aspects of 
the program concerns the data being reported. In our opinion 
the data is inadequate for assessing industry's progress 
under the program because it generally does not reflect the 
impact of changes in levels of produc~ion, a critical f~ctor 
in assessing the reasons for changes 1n energy consumptlon. 

Our recommendation calls for more involvement by industry 
in program development than did the existing program. The 
type of involvement we envision includes an industry de~crip­
tion of how it would achieve specified energy conservatlon 
goals, identification of appro~riate measures to,asses~ 
its progress in meeting establ1shed goals, and dlScusslon 
of what specific actions the Federal Government could take, 
including their energy savings effect, to enable industry 
to accomplish specified goals. 

We are aware that the legislation authorizing the 
industrial energy efficiency improvement target program 
states that the targets are to be established after con­
sidering, among other things, both the technological ~easi­
bility and economic practicability of ut~l~zing alternati~e 
operating procedures and more energy eff1c1ency technologles. 
Our concern with the level at which the industry targets have 
been established arises from the indication, from our work, 
that a large share of the energy efficiency im~rovements to 
be made by certain industries in achieving the1r targets 
will come from operational type energy conservation measures 
requiring little or no cost. A significant share of the 
total energy conservation effort will need to come from 
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industry if the Nation is to slow its energy consumption 
growth rate. Thus, we believe that voluntary energy effic­
iency improvement targets should sufficiently challenge 
private industry to invest in cost-effective energy conserva­
tion measures, including process changes and waste heat 
recovery, even though such investments probably would not 
be as profitable as some other investment alternatives. 

In our opinion, the existing legislation is sufficiently 
broad in scope to encompass a program of the type we have 
recommended. The Energy Policy and Conservation Act pro­
vides for the establishment of energy efficiency improve­
ment targets for at least the 10 most energy consumptive 
industries after the public has had an opportunity to 
comment on proposed targets. The act also provides that 
any target established may be modified if the Secretary 
of Energy determines that such target cannot reasonably 
be attained or could reasonably be made more stringent. 
According to the act, the targets are to reflect the maxi­
mum feasible improvement to be achieved in each industry 
by 1980. The act states that no penaxties may be imposed 
for failure to meet any established target. 

Aspects of our recommended program which go beyond the 
existing authority in the Energy Policy and Conservation 
Act include extending the program beyond 1980 and develop­
ing standby authori,ties to be implemented if program mile­
stones are not being met. However, we believe the DOE's 
broad general authority, given in the Federal Energy 
Administration Act of 1974, to develop and oversee the 
implementation of equitable voluntary and mandatory energy 
conservation programs and prombte efficiencies in the use of 
energy resources, which was transferred to DOE in the Depart­
ment of Energy Organization Act, provides DOE the authority 
to carry out such aspects of our recommended program. We 
recognize that new legislative authority may be necessary 
for implementing specific standby authorities--depending on 
their nature. 

We agree with DOE that energy prices are important for 
encouraging industrial energy conservation. As we paint 
out (beginning on p. 36) energy price increases should re­
sult in a greater level of investment in energy conservation 
oppor~unities. We have also supported, in general, the admin­
istration's proposed oil and gas users tax, which would raise 
the price of these fuels. 

Concerning DOE's remaining points, the report does recog­
n'ize that people behave differently when they perceive a 
shortage. .This point is addressed in our discussion of 
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residential en'?-rgy consumption. (See p. 55.) The report 
also points out that the do~nturn in business activity during 
1975 was in part responsible for the decreased industrial 
energy consumption during that year. (See p. 32.) 

RESIDENTIAL 

Conservation activity was partly responsible for the low 
growth rate in residential energy consumption between 1972 
and 1976 and Federal programs seem to have been successful, 
at least to some extent, in stimulating conservation activity 
--particularly in 1974. However, more conservation activity 
will be necessary if the substantial opportunities for energy 
conservation in the residential sector which still exist 
are to be realized. 

opportunities exist for increased energy conservation by 

--implementing energy conservation measures in existing 
housing units and appliances, 

--building new homes and manufacturing new appliances 
which are more energy efficient, and 

--causing residents to follow efficient personal energy 
consumption patterns. 

We believe that existing Federal programs, as strength­
ened by the NEP, coupled with the new initiatives proposed 
in the NEP can result in greater realization of the energy 
cons~rvation opportunities in the residential sector. These 
inclu\f,le 

--low-income weatherization assistance, 

--mandatory energy performance standards for new buildings 
and major energy-consuming appliances, 

--a residential energy conservation tax credit, and 

--utility energy conservation services. 

There are two specific adf;itional actions which the 
Government could take to strengthen its residential energy 
conser',ation effort: (1) encourage the installation of 
heat pumps and (2) intensify efforts to encourage con­
sumers to follow more efficient personal consumption pat­
terns. 
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The increasing proportion of the housing inventory 
which is using electric heating emphasizes the need to 
encourage the use of electric heat pumps in ~o~es, both new 
and existing, where they are more energy efflclent than 
electric resistance heating. Also, the large share of the 
existing housing inventory which ~ses utility gas for heat­
ing points out conservation opportunities available through 
the use of gas heat pumps when they become commercially 
ava ilable I, 

In this regard the proposed residential tax credit 
currently under consideration by the Congress does not 
specifically include heat pumps as an appro~ed e~ergy ~on­
servation measure eligible for the tax credlt. We belleve 
specific inclusion of the heat pump as an approved energy 
conservation measure would encourage more consumers to 
install them in their residences. 

As pointed out earlier, more efficient operating prac­
tices (personal consumption patterns) by residentia~ con­
sumers present an important oppor~u~ity for co~servlng , 
energy. One way to encourage efflcient operatlng. practlces 
is through the continuation of Government promotional pro­
grams. In our opinion such programs influenced consumers 
to conserve energy in the 1974-75 period at least to some 
extent. However, many of the actions taken during that 
time (operational measures) have not been sustained. 

Another way to encourage consumers to make operational 
changes could be through the maintenance of,rea~ energy 
prices, at least at current levels. A decllne ln a 
residential consumer's real energy costs, brought about 
by a decline in the real price of energy and/or significant 
improvements in the thermal efficiency of the h<;>me a~d, 
energy efficiency of appliances, could lead to lnefflclent 
operating practices by the con~umer. We believ~ that,DOE 
should monitor energy consumptlon on a per-houslng-unlt 
basis and real residential energy prices and take appro­
priate actions to increase residential fuel prices ~hen, 
evidence indicates that residential energy consumptlon is 
increasing because of a decrease in real residential energy 
prices. 

RECOHHENDATIONS 

We recommend that the Congress, in its consideration of 
the NEP, specifically include heat pumps as an approved 
energy conservation measure eligible for the resid~ntial 
tax credit as was done in the Senate-approved verSlon of the 
tax credit. 
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We recommend that the Secretary of Energy monitor energy 
consumption on a per-housing-unit basis and residential en­
ergy prices, and include in his submission to the Congress 
standby authority proposals to increase fuel prices when 
evidence indicates that residential energy consumption is 
increasing because of a decrease in real residential energy 
prices. 

COMMERCIAL 

The commercial sector's ~nergy consumption growth rate 
between 1972 and 1976 was substantially below the increase 
experienced in the previous 5-year period. Specific reasons 
for the slower energy consumption growth could not be identi­
fied because of the lack of adequate data. However, con­
servation actions were taken, primarily because of increased 
energy prices and subsequent efforts by building officials 
to reduce energy consumption. While Federal energy con­
servation programs may have encouraged some building of­
ficials nationwide to conserve, these programs appeared to 
have had little impact on those building officials we con­
tacted. 

There are additional opportunities to conserve energy 
in existing commercial buildings, but the realizat.ion of 
energy savings will require more Federal 'action. The NEP 
includ~d two proposals which, if enacted, should result 
in more energy conservation in the commercial sector: 
(1) a lO-percent tax credit for business investments in 
energy conservation measures and (2) the elimination of 
master metering in new structures. The results of our 
review pointed out the need in the commercial sector to make 
energy conservation investments ~ore financially attractive 
and also indicate some energy savings opportunities through 
the elimination of master metering in commercial and apart~ 
ment buildings. The tax credit proposal and the proposal 
to eliminate master metering in new structures directly 
focus on these areas. In our evaluation of the NEP we fav­
ored the enactment of these proposals and continue to do so. 

In addition, we believe that the energy audits program 
for commercial buildings unoer the State energy conservation 
program should be closely mOQitored by DOE to determine 
whether building owners or operators make full use of this 
program. Under this program, each State is required to make 
available energy audits for at least one type of commercial 
building or industrial plant in one geographic area within 
each State. Energy audits are a necessary step in deter­
mining what types of energy conservation measures are most 
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appropriate for specific buildings. We found that 1 
ly, e~er9Y audits of buildings had not been perfor~e~enera -
If bUlldlng owners and operators included in the prog~am 
t~kel~d~antage of the energy audits, we believe the program 
s ?U, e expanded to cover other types of commercial 
bUlldlngs~ If not, we b71ieve that DOE should initiate 
?th~r,actlons, such as flnancial incentives, to encourage 
lndlvlduals to undertake energy aUdits. 

RECOMMENDA'I'IONS 

We recommend t~at the Secretary of Energy closely moni­
tor th7 energy audlts program under the State Energy Con­
servatlon Program and include in his submission proposals 
to expand the coverage of ihe energy audits portion of 
the State energy conservation program, should the program 
prove successful; ,and proposals to accomplish the objectives 
of t~e energy audlts through other means, such as tax in­
centlves, grants, or mandatory measures, should the program 
prove unsuccessful. 
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APPENDIX I APPENDIX I 

LIST OF GOVERNMENTAL AGENCIES, PRIVATE COMPANIES, AND 

OTHER BUSINESSES CONTACTED DURING OUR REVIEW 

GOVERNMENT 

Federal 

Washington, D.C. 

Civil Aeronautics Board 
Department of Energy 
Department of Transportation 
Federal Aviation Administration 
Federal Maritime Commission 
Interstate Commerce Commission 

State 

Arizona 

City Manager's Office, City of Phoenix 
Office of the Governor, Arizona Office of 

Economic Planning and Development 

California 

Department of General Services, County of San Diego 
Office of the City Manager, City of San Diego 
Office of the Mayor, Los Angeles 
Office of the Supervisor and County Energy Office, 

Los Angeles 
Stat~ of California Energy Resources Conservation 

and Development Commission 
State of California Public utilities Commission 

Georgia 

State of Georgia, Office of Energy Resources 

Illinois 

City of Chicago Department of Environmental Control, 
Chicago 

Illinois Commerce Commission, Springfield 
Illinois Department of Business and Economic Development, 

Division of Energy, Springfield 
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Louisiana 

City of New Orleans, Mayor's Office of Consumer Affairs 

Michigan 

C~tY,of Detro~t, Office of the Mayor 
Mlchlgan PubllC Service Commission 
Southeast Michigan Council of Governments 
State of Michigan Department of Commerce 

Minnesota 

Office of City Coordinator, Minneapolis 
Minnesota Energy Agency, st. Paul 

New Jersey 

New Jersey Dep~rtment of Transportation, Trenton 
New Jersey Envlronmental Protection Agency Trenton 
New Jersey Public utilities Commission, Ne~ark 
New Jersey State Energy Office, Newark 
Office of the Deputy Mayor, Newark 

New York 

New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 

Ohio 

City Environmental Protection Agency 
City Intergovernmental Service 
City Planning Office 
State Department of Transportation, Albany 
State Emergency Fuel Office, Albany 
State Office of General Services Albany 
State Police, Albany , 
State Public Service Commission, Albany 

Ohio Energy and Research Development Agency 
City of Cleveland, Office of Energy Conservation 

Oregon 

Project Director, City of Portland 

Wisconsin 

4 

C~vil D7fense,and Disaster Administration, Milwaukee 
WlsconSln Offlce of Emergency Energy Assistance, Madison 
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BUILDINGS 

phoenix, Arizona 

Luhrs Building 
Valley Bank Center 

LO~ Angeles, California 

Atlantic Richfield Plaza 
Crocker Bank Plaza 
Occidental Center 
Security Pacific Plaza 
united California Bank Building 

San Diego, California 

Bank of America Building 
Bank of California Building 
Horne Federal Tower Building 
San Diego Federal Savings and Loan 
Union Bank Building 

Chicago, Illinois 

Insurance Exchange 
Midcontinental Plaza 
Prudential Plaza 
Sears Tower 
Standard Oil Building 

Detroit, Michigan 

Blue Cross and Blue Shield Service Center 
City National Bank Building 
Francis Palms Building 
Guardian Building 

Minneapulis, Minnesota 

First National Bank 
IDS Center 
Medical Arts Building 
Northwestern National Bank 
Osborn Building 
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NeW York, New York 

Chase Manhattan Plaza 
Gateway II 
General Motors Building 
Metropolitan Life Insurance 
Pan American Building 
Public Service Gas and Electric 
Prudential Life Insurance Company 
Time & Life Building 

Cleveland, Ohio 

East Ohio Building 
Erieview Plaza Building 
Euclid Building 
Sears Building 
Williamson Building 

Milwaukee, Wisconsin 

First Federal Savings and Loan 
Marine National Exchange Bank 
Northwestern Mutual Insurance Company 

SHOPPING CENTERS 

Phoenix, Arizona 

Park Central Shopping Center 

Chicago, Illinois 

Merchandise Mart 

Milwaukee, Wisconsin 

Mayfair {,lall 

INDUSTRIAL 

Automotive 

Chrysler Corporation 
General Motors Corporation 
Motor Vehicle Manufacturers Association 
The Ford Motor Company 
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Cement 

Amcord/Riverside Cement Company 
California Portland Cement Company 
Portland Cemenc Association 
Southwestern Portland Cement Company 

Chemical, 

APPENDIX I 

Allied Chemical Corporation 
Dow Chemical Co~pany 
E.I. duPont de Nemoure & Company, Incorporated 
Manufacturing Chemists Association 
Pfizer, Incorporated 
Union Carbide Corporation 

Steel 

American Iron and Steel Institute 
Inland Steel Company 
Institute of Scrap Iron and Steel, Incorporated 
Interlake, Incorporated 
United states Steel Corporation 

TRANSPORTATION 

Air California 
American Trucking Association 
AMTRAK 
Chicago and Northwestern Transportation Company 
Dart Transportation Service 
Hand H Cartage Company 
Ocean, Air, and Rail Transportation Company 
Roadway Express Company 
Seaboard World Airlines, Inc. 
The Greyhound Corporation 
Transcon Lines 
Western Airlines 
Western Gillette, Inc. 

UTILITIES 

Arizona Public Service 
~~Qoklyn Union Gas 
Burbank Public Service 
Commonwealth Edison 
Consolidated Edison Company 
Consumers Power Company 
Detroit Edison Company 
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Los Angeles Department of Water and PO\'ler 
Michigan Consolidated Gas Company 
Northern Illinois Gas Company 
Peoples Gas, Light and Coke Company 
San Diego Gas and Electric Company 
Southern California Edison Company 
Southern Califo~nia Gas 

MISCELLANEOUS 

Electric League of Arizona 
Engineering Supervision Company 
Environmental Defense Fund 
Environmental Policy Institute 
Goettl Bros. Metal Products, Inc. 
Honeywell 
National Climatic Center 
National Conference of State Legislatures 
National Resource Defense Council 
The Rand Corporation 
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APPENDIX II 

Department of Energy 
Washington, D.C. 20545 

APPENDIX II 

MAR 20 1978 

Mr. Monte Canfield, Jr., Director 
Energy and Minerals Division 
U.S. General Accounting Office 
Washington,'DC 20548 

Dear Mr. Canfield: 

We appreciate the opportunity 
entitled "Energy Conservation: 
Programmatic Considerations." 
report and the recommendations 

to review and comment on the GAO draft report 
Status, Problems, Opportunities, and 

Our views with respect to the text of the 
made by GAO are discussed below. 

Although the report is a reasonably comprehensive summary of existing and 
proposed Federal conservation programs, the report tends to treat all forms 
of energy the same. The most serious problem for the next few decades 
pertains to shortfalls in petroleum-based fuels. Looked at from this point 
of view, a fuel substitution strategy should be carefully considered as 
part of any broad-based conservation program. In this context, a switchover 
to electric cars for urban travel might be an easier and more politically 
acceptable way to gain certain objectives -- reducing petroleum impor.ts, 
cleaner air, etc. -- even though there would be no. overall savings in energy 
when one takes into consideration the consumption of coal or 'nuclear fuel 
to generate the electricity. Other fuel-switching examples are: oil to 
solar hot water heating in the Northeast; oil to geothermal electric plants 
in the Southwest. Thus. it is not an either/or situation; both fuel sub­
stitution and conservation will be needed to achieve the 1985 limitation on 
imported oil. The usefulness of the report would also be substantially 
enhanced if some systematic attempts were made to prioritize conservation 
options considering total energy savings, scarce fuel savings, and regional 
supply implications. 

A more specific concern we have regarding the report is its treatment of the 
EPCA industrial energy conservation program. We make the following observa­
tions: 

(1) The report continually stresses the program's voluntary nature. In 
fac;, while achievement of ~he targets is voluntary, reporting on 
progress is mandatory. Similarly; while the report on page 48 
recommends that direct reporting be mandatory, this is already 

I . 
required by DOE p.ursuant to statutory provisions. 

(2) The report suggests that the targets are too low because a greater 
amount of improvement is technically feasible. Pursuant to 
section 374(b)(2) of the EPCA, the establishment of the energy 
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(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

efficiency improvement targets as the "maximum fe,asible improve­
ment" must incorporate both "the technological fe:asibi1ity and 
economic practicability of utilizing alternative operat;ing 
procedures and more energy efficient technologies,," (emphasis 
added) •. Consequently, DOE was not authorized to E!stab1ish the 
energy efficiency improvement targets based only cln technically 
feasible conservation actions. 

The report recommends that DOE discontinue the existing targets 
program and implement a revised program. The EPCA requires DOE 
to carry out the program in a particular way and the suggested 
revision would need to be authorized. by new 1egis1,ation. 

The report .recommends that a revised program involve substantial 
industry participation. It should be noted that the industrial 
energy improvement targets, the direct reporting f()rm and the 
criteria for adequate voluntary reporting'programs were each 
established after significant opportunity was provi.ded for 
comment from the public, including industry, and comments 
received were carefully considered. 

The report suggests that DOE impose penalties on companies for 
failure to achieve progress in meeting energy effic:lency improvement 
targets. There is no authority under the current law for the 
imposition of such penalties. 

Since raising the price of energy is one of the more! effective 
means of encouraging conservation, this option should be 
explicitly considered somewhere in the report. 

The report should recognize that people behave differently when 
they perceive a shortage than when they do not. This was a major 
factor in the success of conservation gfforts in 1973-1974 and their 
reduced effectiveness today. 

1975 energy consumption is often compared with that of 1972. 
It sh,ould be noted that in 1975 the U.S. economy was still in a 
recession and total U.S. energy consumption is closely correlated 
with the state (,f health of our economy. 

Although we differ on some of the specifics, we are in basic agreement with 
the temaining recommendations included in the report. 

The DOE is involved in other major areas which were not 'mentioned in the 
draft report. For example, we be+ieve that substantial savings can be 
realized in the areas of regulated carriers. A large potemtial exists for 
additional energy conservation by regulated carriers. Neither the carriers, 
nor their regulatory agencies have worked vigorously enough to realize the 
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potential. Section 382 of the Energy Policy and Conservation Act of 1975, 
which dealt with energy conservation programs for regulated carriers was 
aimed at these groups. We believe that the provision has not been effective. 
This is because the legislation did not require the regulatory agencies to 
periodically account or consult with a body with a continuing interest in 
energy conservation (such as DOE) on their conservation actions. 

We woU'ld also like to point out that a· significant opportunity for energy 
conservation evolves through consumer education programs. Over the past 
few years, DOE has developed a program, which after identifying and 
demonstrating appropriate conservation techniques for car and equipment 
purchase, operation, maintenance, p1an.ning and personal transportation 
decisions, educates fleet operators and motorists on their implementation. 
We have also included driver education in the DOE field test of driver-aid 
devices and are currently running a Fuel Economy Challenge prototype series 
to determine, demonstrate and showcase fuel efficiency operat1.ng techniques. 

The DOE fully supports these efforts and many others which provide significant 
advantages in the energy conservation area. 

Additional comments of lesser significance were furnished to members of your 
staff for consideration in preparing the final report. 

Sincerely, 

4/~'l~ t.. ~/ ~~ 
re L~i er, b{rector 

. Division! of GAO Liaison 

GAO note; Page reference refers to our draft report and 
may not correspond to this final report. 
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APPENDIX III 

OFFICE OF THE SECRETARY OF TRANSPORTATION 

WASHINGTON, D.C. 20590 

ASSISTANT SECRETARY 
FOR ADMINISTRATION 

Mr. Henry Eschwege 
Director 
Community and Economic 

Development Division 
General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Eschwege: 

March 22, 1978 

APPENDIX III 

We have enclosed two copies of the Department of Transportation 
reply to the General Accounting Office (GAO) draft report "Energy 
Conservation: Status, Problems, Opportunities and Programmatic 
Considerations." 

The GAO found that transportation is consuming a large and growing 
share of the nation's energy and that directly affects the level 
of crude imports, since nearly all transportation energy is in 
the form of oil. GAO believes that the Federal Government should 
take additional actions to further reduce energy consumption in 
tbe transportation sector . 

The Department is in general agreement with the objectives in the 
transportation energy conservation section of the GAO report. 
However, many of the recommendations need to be more clearly delineated; 
Most of the reGommendations relate to areas in which Federal programs 
are underway, or proposed in pending legislation. Since the 
recommend~tion~ are not spelled out in detail, it is not possible 
to determ1ne, 1n many cases, whether they differ in any essential 
way from current conservation programs. Our position on the 
specific recommendations are discussed in the enclosed statement. 

Please let us know if we can assist you further. 

Sincerely, 

, 
-c. ~~=-.--~ 

Enclosure 
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APPENDIX III 

DEPARTMENT OF TRANSPORTATION REPLY 

TO 

GAO DRAFT REPORT OF 7 FEBRUARY 1978 

ON 

ENERGY CONSERVATION: STATUS, PROBLEMS, 

OPPORTUNITIES AND PROGRAMMATIC CONSIDERATIONS 

SUMMARY OF GAO FINDINGS AND RECOMMENDATIONS 

APPENDIX III 

The primary purpose of the GAO report is to identify ways in which tho 
Federal Government can promote energy conservation more ~ffectively. 
Accordingly, thE report: 

discusses the extent to which actions to save energy 
are being taken in major energy consuming sectors of 
the economy (residential, commercial, industrial and 
transportation) , 

identifies why conservation measures have or have not 
been implemented and what the impact of government 
programs has been, 

discusses major opportunities fOt' additional energy 
conservation savings, and 

recollmE'nds additional actions which should be taken 
by the Federal Government to achieve greater energy 
savings through conservation. 

Research aDd development activiti~s in the area of energy conservatio~ 
were ~ot included in the scope of the GAO review. 

GAO found that the transportation sector has been consuming an 
increasing share of the Nation's energy and that it directly affects 
the level of crude oil imports. Jhe report concluded that additional 
Federal Government actions are warranted, and that they should be 
directed toward the following objectives~ 

A. Reducing the annual miles traveled per automobile, 
through: 
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(1) Maintaining the real prices of fuel to discourage 
increased travel as auto fuel efficiency increases. 

(2) Increasing automobile occupancy rates for work trips 
(ridesharing). 

(3) Promotion of shifts by conmuters from automobiles 
to mass transit. 

B. Accelerating the turnover rate of the automobile fleet. 

C. Increasing the efficient use of fuel in trucks, particularly 
trucks of more than 10,000 pounds gross vehicle weight rating. 

GAO made the following specific recommendations, based on their 
findings as sunmarized above. 

A. Programs to be proposed by the Secretary of Energy: 

(1) Monitoring of automobile fuel cost-per-mile and 
proposing to the Congress measur,es to increase 
gasoline prices, when such costs per mile decline in 
real terns. 

(2) Development of programs to encourage more efficient 
use of energy by trucks of more than 10,000 lb. 
gross vehicle weight rating, including such measures as 
the fo 11 owi ng: 

- Financial incentives for use of energy-saving 
devi ces. 

- Modification of Federal trucking regulations 
to improve energy efficiency (such as increasing 
truck size and weight limits). 

- Provision of incentives to fC'ster rail/truck 
intermodal operations. 

(3) Proposals to the Congress to increase support to 
urban local governments to establish preferential 
parking and traffic control to encourage greater 
ridesharing. 

B. Prepara~on of a report to the Gongress joint1y by the 
Secretary of Energy and the Secretary of-Transportation 
by January 1,1979, proposing measures to encourage the 
use of mass transit. This report should identify 
additional financial actions that can be taken under 
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existing or new legislation and should specify the following 
for each proposed acti on: 

(1) Order of priority. 

(2) Level of Federal funding. 

(3) Conditions for application of funds. 

(4) Estimated energy savings for the mass transit measures 
alone and when combined with the recommended ride­
sharing actions. 

(5) Estimated costs and benefits of the combined measures 
designed to hold constant or reduce the annual miles 
traveled per automobile. 

C. Action by the Congress to equalize the Federal share of 
mass transit costs under highway and mass transit programs 
in all states where the action would increase the Federal 
funding share for mass transit projects. 

SUMMARY OF DEPARTMENT OF IRANSPORTATION POSITION 

DOT is in general agreement with the objectives in the 
transportation energy conservation section of this draft GAO report. 
H?wever, many of the recommendations need to be more clearly de­
llneated. Most of the recommendations relate to areas in which Federal 
programs are underway, or proposed in pending legislation. Since the 
GAO recommendations are not spelled out in d(~tail, it is not possible 
to determine, in many cases, whether they differ in any essential way 
from. current conservatio~ programs. DOT pos1tions on GAO's specific 
f1ndlngs and recommendat10ns are summarized "n the following para­
graphs. 

Recommendations A(1)--A(3) 

GAO recommends that this group of proposals be made by the 
Secretary of Energy. However, they deal largely with conservation 
programs underway within DOT, joint programs with other agencies, or 
programs which affect performance of DOT functions. There would be 
merit in recommending that any new initiative proposals be developed 
by DOT, or jointly by DOT and DOE. . 

A.(l). The proposal to discourage driving through controls 
that would mai!ltain or increase the fuel cost-per­
mile requires further develppment and analysis. Un­
certainties concerning consumer reaction to fuel 
price changes, as well as to changes in other costs 
of automobile ownership and operation, need to be 
better understood before speciflc measures can be 
proposed. 
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A.(2). In view o~.the existing Government-Industry Voluntary 
Truck and Bus Fuel Economy Improvement Program, DOT 
recorrmends that this proposal be restated as follows: 

liThe Secretary of Transportation submit (after consul­
tation with DOE, EPA and the ICC) proposals to expand 
the Voluntary Truck and Bus Fuel Economy Improvement 
Program (for trucks over 10,000 lbs. gross vehicle 
weight rating), including consideration of the following 
initiatives: demonstrating the use of and providing 
financial incentives for implementation of energy con­
serving devices for trucks; studying the full ramifications 
of ~nc~eased weight and size limits on Federal highways; 
modlfYln~ ?ther Federal regulations over trucking to promote 
more efflclent use of energy; and removal of barriers to 
joint rail/truck intermodal operations where energy 
sa-vings can be achieved. 1I 

A.(3). DOT agrees with this recorrmendation of Federal 
financial assistance to local governments to foster 
carpools. However, DOT already has drafted legis­
lation increasing such assistance in the IIHighway 
and Public Transportation Improvement Act of 1978 II 
Title IV. ' 

Recommendation B: 

DOT agrees with the objectives of this r~commended study. The 
Department has included many of the elements of the study in Title V of 
the propo~ed "Highway and Public Transportation Improvement Act of 1978.~ 
Research 1S already unden~ay within DOT to identify additional actions 
needed to realize energy savings through mass transit. Because of the 
DOT. efforts a~ reddy unden~ay, a separately fu,1ded joi nt DOE-DOT study 
appears unnecessary. 

Recommendation C: 

~OT ~grees with the objectives of this recorrmendation to ac;"deve 
equal1zat1?n of the Federal share of mass transit costs and highway and 
mass translt programs. Extensive measures to permit increased Federal 
support of mass transit were included by DOT in the proposed "Highway 
and Public Transportation Improvement Act of 1978." 
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DOT POSITION 

Recommendations A(1)--A(3) 

A. (1). The proposed measure to control automotive fuel so 
as to maintain or increase the fuel cost-per-mi1e 
is similar in objective to the crude oil equalization 
tax proposed in President Carter's National Energy 
Plan (NEP), and to the NEP's proposed standby gaso­
line tax. Neither of these proVisions has'been 
enacted by Congress. 

GAO's recommendation is based on a finding that in­
creases in fuel efficiency will result in an offsetting 
increase in vehicle miles traveled unless the demand 
is dampened by increases in the real cost-per-mile of 
fuel. The GAO finding, however, was based on limited 
data for the period 1972-76. The dynamics of travel 
demand were not fully reflected in the data. For 
example, no consideration was given to the total cost 
of owning and operating an automobile or to the influence 
of income changes on travel demand. Additionally, the 
secondary impacts and,distribution among automobile users 
of hiQher fuel costs were not assessed. 

DOT recommends that analyses of the influence of the 
real fuel cost-per-mile of travel bi conducted before 
such a proposal is advanced. Optional mechanisms for 
control and uses of the revenues generated should be 
included in the analyses. 

A.(2). GAO's recommendation does not recognize the existence 
of the Joint Government-Industry Voluntary Tr~ck and 
Bus Fuel Economy Improvement Program which is the 
Federal effort addressing conservation, in this sector 
of transportation. Since 1975, the Department of Trans­
pot'tat ion, the Department of Energy, Rnd the Envi ron­
mental Protection Agency have sponsored this voluntary 
program which now has over 175 members, including motor 
carriers, all major bus. truck and engine manufacturers, 
industry suppliers. trade associations. unions. and the 
trade press. This program encourages conservation 
through the exchange of information and endeavors to 
develop industry consensus standards for the accurate 
measurement and prediction of fuel use in vehicles. 
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Although accurate measurements of fleet-wide success in the Voluntary 
Truck and Bus Fuel Economy Program are difficult, there are a number of 
indications that it is working well. A DOT survey of truck manufacturers 
showed that sales of fuel-saving devices on 1976 model trucks led to a 
155,000,000 gallon fuel saving per year on 1976 models alone. A survey 
taken by Diesel Equipment Superintendent Magazine reported similar favor­
able results--an improvement of 11 percent in mpg over two years. The 
survey covered fleets operating 64,000 pieces of equipment approximately 
.75 billion miles per year. The Federal Highway Administration reports 
an improvement in combination vehicle fuel economy between 1972 and 1975 
of 5 percent for the entire vehicle fleet. 

The text relating to this recommendation is deficient. For example, 
in the table entitled, "Truck Data," the grouping of small personal-use 
~rucks with heavy commercial trucks averages the data to a point of hiding 
lmportant factors. DOT data on fuel economy improvements in large trucks 
is lost, as is' the significance of conmercial truck mileage. The following 
data for heavy trucks (from the Interagency Study of Post:1980 Goals for 
Commercial Vehicles) and the data for light trucks (from the National 
Highway Transportation Savety Administration) illustrate the differences 
which are masked by use of averages for all trucks. Trucks of more than 
10,000 lb. gross vehicle weight rating averagea 5.7 miles per gallon of 
fuel in 1975. DOT estimates fuel consumption for the personal truck/van 
portion of the "truck" fleet at 12.2 miles per gallon in 1975. 

GAO has not fully stated the situation with regard to increasing truck 
size and weight limits. It is the Federal Gov~rnment that established 
maximum allowable truck size and Weight limits on the Interstate Highway 
System. Although these weight limits were set in 1956 at the beginning 
of the Interstate highway program, Congress re~ently (in the Federal-Aid 
Highway Amendments of 1974) authorized the States through that enabling 
legislation to increase the allowable axle loa(js and gross weights to a 
prescribed maximum. Many of the States have s'ince taken advantage of that 
legislation and have increased their weight li~its; yet a number have not. 
T~ose that have ~ot are arrayed from north to ~outh along the MiSSissippi 
Rwer and effectlvely block the movement of ea!it-\'/est corrrnodity flow in 
commercial vehicles traveling betweeq States that have taken action to 
adopt the higher, allowable weight limits. Although charges have been 
leveled at these States that their inaction results in a lower fuel 
efficiency for the Nation's commercial motor vehicle fleet, their actions 
have typically resulted from concern with the tradeoff between the poten­
tial increase in fuel efficiency and the incretlsed costs of maintaining 
and rebuilding highways whose service life would be shortened by imposition 
of the heavier loads. The latter costs, of course, would be borne by the 
States, whereas the benefits of increased fuel economy would accrue to 
the motor carrier industry. It is not clear how much of these savings 
would be passed on to users in the form of lower transportation rates. 
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The complexity of this issue is such that DOT cannot support Federal 
regulatory changes to i~crease truck size and weight limits unequivocally 
Instead, DOT proposes continued study of the full ramifications of increased 
truck size and weight limits. 

A.(3). The Federal government has been engaged in ridesharing 
promotional programs since 1973. DOT, EPA, and DOE (FEA) 
have all been involved in such programs. The Department 
of. Energy Organization Act transferred vanpooling and 
carpooling promotion functions from FEA to the Secretary 
of Transportation. GAO's t'ecommendation specifies "greater 
assistance and support of local governments of major urban 
areas to establish preferential carpool parking, preferen­
tial traffic controls Jnd other actions to increase ride­
sharing." DOT and others have carried out a number of 
demonstration programs in carpooling and vanpooling and 
DOT has studies underway to assess strengths and weaknesses 
of various kinds of incentives and other program characteris­
tics for the purpose of proposing a strong nationwide pooling 
program. The Department has proposed new legislation to 
strengthen future efforts. Title IV of the proposed ",I:-lighway 
and Public Transportation Improvement Act of 1978" calls for 
authority for the Secretary of Transportation to approve 
finuncia1 assistance from existing transportatio~ funds for 
carpool and vanpoo1 encouragement, including such specific 
projects as "designation of existing highway lanes as pre­
ferential carpool highway lanes, providing related traffic 
control devices and designating existing facilities for use 
as preferential parking for carpools." 

Recommendation B: 

DOT is already heavily involved in assessments of management. 
technological and financial alternatives in mass transit promotion. 
Title V of the proposed Act cited above includes among its provisions the 
fol1~wing: "n) to provide ••• a formula grant program which will 
provlde a contlnuous and predictable flow of funds to help enSl!.'"e that 
services are maintained ••• ," and '1(2) to allocate available Federal 
and local r:sources through a more efficient use of the existing 
transportatl0n resources and an analysis of alternative transportation 
investments •••• " 
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Recommendation c: 
DOT's proposed legislation (cited above) will provide financing on 

a four-year authorization basis and includes proposals to: ad.opt uniform 
Federal matching shares for highway and public transportation. 

(00132) 
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