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populations over 500,000. These 37 governments 
represent over 20 percent of the nation's 
population and have a combined purchasing 
power of over $25 billion. 

Formed in 1974, the Urban Consortium 
represents a unified local government market for 
new technologies. The Consortium is organized 
to encourage public and private investment to 
develop new products or systems which will 
improve delivery of local public services and 
provide cost-effective solutions to urban 
problems. The Consortium also serves as a 
clearinghouse in the coordination and 
application of existing technology and 
information. 

To achieve its goal, the Urban Consortium 
identifies the common needs of its members, 
establishes priorities , stimulates investment from 
Federal, private and other sources and then 
provides on-site technical assistance to assure 
that solutions will be applied . The work of the 
Consortium is focused through nine task forces: 
Community and Economic Development; 
Criminal Justice; Energy; Environmental 
Services; Fire Safety and Disaster Preparedness; 
Human Services; Management, Finance, and 
Personnel; Public Works and Public Utilities; and 
Transportation. 

Public Technology, Inc. is the applied science 
and technology organization of the National 
League of Cities and the International City 
Management Association. It is a nonprofit, tax­
exempt , public interest organization established 
in December 1971 by local governments and 
their public interest groups. Its purpose is to 
help local governments improve services and cut 
costs through practical use of applied science 
and technology. PTI sponsors the nation's largest 
local government cooperative research, 
development, and technology transfer program. 

PTI's Board of Directors consists of the 
executive directors of the International City 
Management Association and the National 
League of Cities, plus city managers and elected 
officials from across the United States. 
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PREFACE 

The Urban Consortium conducts its work program under the 

guidance of Task Forces which are analagous to the functions of 

local government. The Energy Task Force is composed of senior 

level local government energy management practitioners from 

seventeen of the nation's largest jurisdictions. Beginning in 

October, 1978, the Energy Task Force initiated a program for 

practical urban energy management research and development 

through a series of lead jurisdiction projects funded by a 

grant from the u.s. Department of Energy. The nature of these 

projects was determined by the Task Force during its priority 

setting process. 

A description of each of the lead jurisdiction projects 

conducted under this grant follows: 

0 

0 

0 

Baltimore - EValuation of Landfill Gas as an Energy 
Source. This project was designed to develop a 
process for evaluating the feasibility of methane 
recovery from sanitary landfills. The evaluation 
process includes procedures to estimate the methane 
production life expectancy, the potential quality and 
quantity of gas produced, types of treatment required 
and potential methane uses. 

Chicago - A Methodology for Energy Impact Analysis of 
Community Development Projects. The objective of 
this project was to develop a method to evaluate the 
impact large urban development projects can have on 
an urban jurisdiction's energy supplies and consump­
tion by source. The model developed can analyze 
options to minimize the energy impact of any new 
major development. 

Dade County - Primary Urban Energy Planning Methodology 
Handbook. This project developed an energy planning 
method that can be implemented incrementally with in­
house staff and limited data. The methodology provides 
guidance for initial organization, data development, 
formulation of goals, objectives and actions, imple­
mentation and monitoring. 
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0 Los Angeles - A Decision Process for the Retrofit of 
Municipal Buildings with Solar Energy Systems. This 
project developed a method to aid in identifying, 
analyzing and selecting solar energy retrofit alterna­
tives for public buildings. The method is designed 
to assist local government managers in evaluating 
solar retrofit technologies and their cost effective­
ness. 

0 Seattle - A Course on the Administration of Public 
Energy Programs. This project developed, evaluated 
and tested a graduate level curriculum for instruc­
tion of local government officials in the management 
of public energy programs. The course covers national 
energy issues and policies, government mechanisms for 
achieving energy conservation, methods for facilitating 
community involvement and the structure and function of 
energy utilities. 

Public Technology, Inc. serves as the secretariat to the 

Energy Task Force and provided technical and editorial assis-

tance for the conduct and documentation of these projects. 

Management Reports or Technical Guides summarize results 

of each of the five projects to share experiences with other 

urban jurisdictions. The Chicago, Dade County and Baltimore 

methodologies will be applied and expanded by other Urban 

Consortium jurisdictions in the 1980-81 Energy Task Force 

work program. 
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URBAN ENERGY MANAGEMENT 

A COURSE: ON THE. ADMINISTRATION 
OF PUBLTC ENERGY PROGRAMS 

NOTEBOOK ORGANTZATTON 

I. Introduction and Purpose 

o Provides a brief description of the contents, 
purpose and audience for the course 

o Presented on pages 1 and 2 

II. Instructor's Guide 

III. 

o Contains an overall course outline and 
Instructor Outlines for each course session. 
Includes recommended texts, lecture outlines 
and suggested readings for each session. 
Student handouts for each session are 
contained in Section III of this Notebook. 

o Presented in Tabs 1 through 10 

Student Outlines and Handouts 

o Contains an overall course outline and 
student outlines for ea~h session. Includes 
readings for each session and student 
handouts as listed in Section II of this 
Notebook 

o Presented in Tabs 11 through 20 
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I. INTRODUCTION AND PURPOSE 

The purpose of this Tn:st'ru·ct·or •·s Guide is to provide 
a basic package of training materials organized and struc­
tured to guide the conduct of an introductory graduate 
level course in Local Government Energy Management. The 
intended audience for the course includes local government 
administrators and staff as well as graduate students in 
Public Administration, Urban Studies and Planning. The 
course content emphasizes policy and administrative issues 
surrounding the development and implementation of Local 
Government Energy Management Programs rather than the 
technical details of energy audits or structural and 
mechanical energy conservation techniques. The primary 
objective of the course is to provide local government 
administrators, staff and.students with the background 
knowledge to deal effectively with a broad range of energy 
management concerns and is ·n·ot to train technical energy 
conservation specialists. · 

This Notebook is a guide designed for use by an 
instructor or a team of instructors knowledgeable in the 
field of energy management and local government adminis­
tration. Although the majority of the course is usable 
and applicable in any local government environment, it 
should be recognized that portions of the course, 
especially with regard to citizen involvement and methods 
of planning for energy management, present Seattle view­
points. ~ith this in mind~ instructors considering use 
of the Guide should view it as a resource which must be 
adapted to fit local needs and institutional structures. 

The course outlined in this Guide is planned for one 
academic quarter consisting of ten to eleven class 
sessions of about two and one-half hours each. A class 
project is described and it is of considerable importance 
to integrate the lessons learned in the course lectures 
and readings. The Notebook includes outlines for the 
instructor(s) and outlines for students. Where allowed 
by copyright law, student handouts are included. Primary 
text references and suggested reading assignments for 
each class session are noted on the instructor and 
student outlines. 

It is emphasized that this notebook is meant to be 
a flexible Guide to assist training needs for Local 
Government Energy Management. The objective of flexibil­
ity requires that instructors review the contained 
materials to make modifications, additions, or deletions 
as required by changes in federal policy or specific state 
and local government needs and emphases. 
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Some of the subjects covered in the Guide may be expan­
ded, depending on local circumstances or interest. One 
example might be to include more details on the various 
methods of encouraging utilization of renewable energy 
resources. Other subjects may be deemphasized. · Several 
areas, noted in the outlines, require adjustment for the 
local situation: the descriptions of your state energy office 
and its programs, local energy programs and processes, and 
energy pricing and forecasting. Making use of available 
guest lecturers would be a very good way to cover some topics 
and to add variety to class presentations. For instance, a 
utility representative or a local official involved in energy 
issues could be very informative, and could provide the basis 
for very useful discussions. 

Several sections in the Guide will require regular up­
dating: the charts and tables, national and state legisla­
tion, funding sources, and supplementary readings. The in­
structor must remain aware of major developments in the field 
and in the literature, and keep the information current. 

It is important to note that the energy management tech­
niques described in the Guide are primarily external in focus 
(i.e., aimed at influencing the actions of citizens outside 
the local government). Historically, Seattle has been 
deeply involved with citizen participation. However, cities 
that do not now wish to get involved in such efforts can 
utilize similar techniques internally. Examples of this 
would be employee awareness programs, mandatory departmental 
allocations or energy budget cutbacks. 

Other alterations may be necessary to fit your local 
conditions. This Guid~ does, however, present a logical 
framework within which to develop a locally "tuned~ course 
on Energy Management. As such, it represents an important 
step in the d.evelopment of a new field of Public Administra­
tion. Energy Management as a defined responsibility of local 
government will develop gradually over a period of years. 
This Guide, with your modifications, is an essential part of 
the maturation process. 

-2-
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Session 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

URBAN ENERGY MANAGEMENT COURSE 
OUTLINE FOR THE QUARTER 

Topic 

Introduction 
A. Overview of the course 
B. Basic energy concepts 

The Energy Problem 
A. History of energy use 
B. U.S. energy trends during 1970-1973 
c. Current energy sources 

National Energy Policies and Programs 
· A. Alternative energy policy perspectives 

B. Federal energy legislation since 1974 
c. Current federal energy policy proposals 

State and Local Energy Programs 
A. Funding sources for state and local programs 
B. State energy programs 
C. Local energy programs 
D. Citizen participation in energy management 

Techniques of Energy Planning 
.A. Energy demand forecasting 
B. Energy economics and pricing 

Techniques of Energy Conservation 
A. Principles of energy conservation 
B. Energy conservation in buildings 
c. Energy conservation in transportation 
D. Energy conservation in industry 

Techniques of Renewable Energy Production 
A. Principles of renewable energy production 
B. Substitute fuels 
C. Solar Heating 
D. Electricity generation 

Strategies for Voluntary Energy Management 
A. Introduction to implementation strategies 
B. Principles of the voluntary approach 
C. Information techniques 
D. Mobilization techniques 

Strategies for Financial Energy Management 
A. Principles of the financial approach 
B. Pricing techniques 
C. Incentive techniques 

Strategies for Mandatory Energy Management 
A. Principles of the mandatory approach 
B. Regulatory techniques 
c. Design techniques 
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SESSION 1. INTRODUCTION 

Instructor Outline 

A. OVerview of the Course 

lo Purpose of the course 

a. Overall goal: 

This graduate-level course is intended for local (city and 
county) public officials and graduate students in public 
administration who desire or expect to work in the area of 
urban energy management. It does not assume that they 
have any previous knowledge or experience in energy-manage­
ment; but it does assmi1e that they are conunitted to ·reducing 
the consumption of energy from nonrenewable sources. ·· The 
goal of the course is' to. give. them a foundation 'of know.:. 
ledge. about urban energy management that will enable them 
to,begin unde~taking these_ responsibilities in their job. 

b.· Specific obje-ctives: To familiarize students with:. 

(1) The ·nature of the energy problem and current federal~ 
state, and local effo:rts to deal with it. 

(2) Basic techniques of energy planning, energy conserva­
tion, and renewable energy resources. 

(3) Strategies for energy management using voluntary, 
financial,. and mandatory approaches. 

2. Structure of the course 

a. Course outline and session topics: See Attachment 1-A 

b. Reading assignments: 

(1) Main texts: 

Lyons, Stephen (ed.), Sun! A Handbook for the Solar 
Decade (San Francisco: Friends of the Earth, 1978). 

Sawhill, John C. (ed.), Energy! Conservation and 
Public Policy (Englewood Cliffs, N.J.: Prentice-Hall 
Spectrum Book, 1979). 

Stobaugh, Robert, and Daniel Yergin (eds.}, Energy 
Future (New York: Random House, 1979). 

Warkov, Seymour, (ed.), Energy Policy in the United 
States: Social and Behavioral Dimensions (New York: 
Praeger Publishers, 1978). 
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Session 1 - p. 2 

(2) Additional readings: on a session-to-session basis 
at the discretion of the instructor 

3. Student projects 

a·. Assignment: 

-· 

Assume that the following directive is ·issued by the chief 
executive of a city or county to all departments and 
agencies: "To more effectively manage the use of energy 
in our community, each department or agency director shall 
designate an energy coordinator within that unit. Within 
three months, each department or agency shall submit a 
plan specifying the broad energy management policies it 
will adopt and the spec.ific energy management programs it 
will irnple."llent during the ·following year. The goal of 
these policies .. and programs will he to reduce the consump­
tion of energy from nonrenewable sources by at le·ast 20 · 
~ercent within each unit's area of ·responsibility." Each 
student iri tne .. course w.ill se.lect or .be .. ass.igned, a depart~ 
ment. or agency in loca~ gov~rnment; ··and assum~ ·.tha:t he/s.he 
has been appointed the energy coordinator for that unit. . 

·The· student is to prepare a position· paper that.(l) 
· recommeRds energy-managemenf.~polici.es· and programs for ... · 

.. the uni.t· to_ adopt; ·. (2) :indicates the. potential· benefits and 
··problems .that will.· result from. each policy and· program; .. 

and (3) suggests viable 'strategies for enacting' those 
policies a1.1d programs. · · · .. ·: 

b. Schedule: 

(l) By the second· session: .. select a depar-tment or -agency 

(2) By the fourth session: become familiar with that unit 

(3) By the sixth session: submit a preliminary outline o.f 
the paper 

(4) By the eighth session: submit a detailed outline of 
the recommended policies and programs and their bene~ 
fits and problems (but not implementation strategies) 

(5) Within a week after the tenth session: submit the 
final paper 

(6) Optional eleventh class session: each student present 
an oral summary of his/her paper 

c. Illustrations of analogous processes in which government 
units must achieve specified goals that are not directly 
related to their primary mission: 

(1) Environmental Impact Statements: to protect the natural 
and social environments 

(2) Affirmative Action Programs: to promote employment of 
minority persons and women 

-5-
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B. Basic Energy Concepts 

1. Common energy terms and their definitions 

a. See list of terms and definitions in Attachment 1-B 

b. Discuss these terms as needed by the students 

2. Energy units and conversions 

a. See units and conversion ratios in Attachment 1-C 

b. Show students how touse the table 

·3. u.s. energy consumption by type of fuel, 1948-1978 

a. Se.~ chart . in ·Attachment 1-D 

b. Show students how to.read the chart 

4. ·. U.S·.· energy consur.1pt·icn by· end-use sector, 1948-1978 · 

···a.· See charts· in·· Attachments 1-E :and 1-F 

b. ·show students how to read.the chart 

5. ·Total energy flow. in ·the u.s. in· 1970 

a. see figures in Attachment. 1-G 

· b • Show students how.· to read the ·figures 

REFERENCES· 

A. Required Texts: none 

B. Student Handouts: 

Urban Energy Management Course Outline (1-A) 
Common Energy Terms (1-B) 
Energy Units and Conversion Ratios (1-C) 
U.S. Energy Consumption by Type.of Fuel (1-D) 
U.S. Energy Consumption by End-Use Sector (1-E) 
U.S. Energy Consumption by End-Use Sector and Subsection (1-F) 
Total Energy Flow in the u.s. (1-G) 
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SESSION 2. THE ENERGY PROBLEM 

Instructor Outline 

A. History of Energy Use: See Attachment 2-A 

1. Emergence of energy as a commodity 

a. Coal 

· b. Petroleum 

c. Natural gas 

2. Theories of resource development 

a. Markettheory 

b. Resource theory 

c. Growth theory 

3. Governmental regulation of energy 
;, 

a. Sherman-and Claton Antitrust Acts 

b. State control agencies 

c. Federal Power Co~ission. 

d. National Environmental Policy Act 

B. u.s. Energy Trends During 1950-1973 

1. Growth in energy consumption per capita 

a. Average of 5.5% per year 

b. Total increase of. over 200% during the period 

2. Decline in real energy prices 

a. Average of -1.8% per year 

b. Total decline of -30% per year during the period 

3. Ratio of energy denand to Gross national Product 

a. Relatively constant for the u.s. during the period 

b. u.s. ratio much higher than all other countries (except Canada) 
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C. Current Energy Sources: See Stobaug·h and Yerg in, Ener~y Future 

1. Oil 

2. Natural gas 

3. Coal 

4. Nuclear energy 

REFERENCES 

A. Reading Assignments from Required Texts: 

Energy Future, Chaps. 1-5 
Sun! pp 185-195 

B. Student Handout: (provided in Section III) 

William Brewer, History of Energy Use (2-A) 
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SESSION 3. NATIONAL ENERGY POLICIES AND PROGRAMS 

Instructor Outline 

A. Alternative Energy Policy Perspectives 

1. Four different perspectives: See Attachment 3-A. 

a. High technology, or the "historical growth" scenario 

b. Energy efficiency, or the "technical fix" scenario 

c. Appropriate technology, 'or the "conservation/solar" scenario· 

d. Societal ·transformation; or .the "small is beautiful" scenario. 

2. Amory Lovins' two energy paths: See Suggested Readings; 

a. The hard energy path 

b. The soft energy.path 

c. Transition technologies and policies 

B. Federal Energy Legislation Since 1974 

1. Major legislation between ~974-1977 

a. Solar Energy Research and Demonstration. Act (Public Law 
93-473; October 1974) 

(1) Provided for the creation of the Solar Energy Research 
Institute, which ~ogether with its four regional com­
mercialization centers is dedicated to the advancement 
of solar technologies and their rapid adoption in the 
private sector. 

(2) Many activities of SERI and the regional centers are 
oriented toward communities, such as the First Annual 
Conference on Community Renewable Energy Systems in 
August 1979. 

b. Energy Policy and Conservation Act (Public Law 94-163; 
Deceinber 1975) 

(1) This first comprehensive energy policy law established 
a mechanism for adopting and implementing a gasoline 
rationing plan. 

(2) Established a basis for oil price regulation (and 
phased deregulation) and oil allocation programs. 

(3) Established energy efficiency regulations applicable 
to autor;1obiles, appliances, and industries. 
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(4) Facilitated the establishment of state-level conserva­
tion programs that covered building and lighting 
standards, procurement practices, traffic control, and 
carpool/vanpool programs. 

c. Energy Conservation and Production Act (Public Law 94-385; 
August 1976) 

(1) Provided for suppl~aental state conservation programs 
that include public information· and energy audits. 

(2) Called for setting energy conservation standards for 
new buildings. 

(3) Pr9vided financial assistance for residential weather­
ization by low-income homeowners. 

d. Electric Vehicle Research, Development, and Demonstration Act 
(Public Law 94-413; September.l976) 

(1) Nine state and local government units are participating 
in cost sharing agreements under this electric and 
hybrid vehicle demonstration project. 

e. National Energy Extension Service Act (Title V of Public Law 
95-39; June 1977) 

(1) Established a locally oriented public information, 
education, and technical assistance program for small 
scale energy users. 

(2) Emphasizes energy conservation and renewable energy 
resources. 

2. The National Energy Act of 1978: See Attachment 3-B 

a. Public Utilities Regulatory Policies Act (Public Law 95-617; 
October 1978) 

(1) Established guidelines for the design of natural gas 
and electric rates and for non-rate-related utility 
practices such as master metering. 

(2) Provided incentives for cogeneration and small-scale 
hydroelectric facilities. 

b. Energy Tax Act (Public Law 95-618; October 1978) 

(1) Established income tax credits for investments in 
residential energy conservation and renewable resource 
actions. 

(2) Removed federal excise taxes on gasohol, buses, and 
bus parts. 

(3) Created tax incentives for van pooling. 
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(4) Increased the business tax credit for investments 
in conservation and solar technologies. 

c. National Energy Conservation Policy Act (Public Law 95-619; 
October 1978) 

(1) Required utilities to establish conservation·programs 
for their residential customers. · 

{2) Established conservation and solar loan programs. 

(3) Provided funding for projects to improve the energy 
efficiency of schools, hospitals, and public buildings,. 

d. Power Plant and Industrial Fuel Use Act (Public Law 95-620; 
October 1978) 

(1) Established rules to discourage or prohibit the use 
of petroleun or natural gas in certain industrial and 
electric power plant applications. 

(2) Prohibited the use of natural gas for outdoor decorative 
lighting. 

e. National Gas Policy Act (Public Law 95-621; Octover 1978) 

(1) Established a schedule for the phased deregulation of 
natural gas prices. 

3. Energy Legislation of 1979 

a. Department of Energy Standby Conservation Plan 2 (S.Res. 122, 
H.R.Res. 209) 

(1) President Carter's plan to order restrictions on 
thermostat settings in non-residential buildings. 

b. Emergency Energy·conser~atibn Acit (S:l030). 

(1) After Congress rejected the gasoline rationing plan 
submitted by Presi~ent Carter in compliance with EPCA, 
it developed its own plan, which was passed by both 
the Senate and the House in different forms duririg 1979. 

(2) Also authorizes the establishr.1ent of ~~ergency conser­
vatioh targ~ts and plans foi ea~h state. 

c. Energy Management Partnership Act (S.l280) 

(1) Consolidates and elaborates state energy activities 
authorized under EPCA, ECPA, and the Energy Extension 
Service Act •. 

(2) Provides financial assistance to states to develop and 
implement state energy plans and specifies the basic 
el~~ents of those plans. 
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(3) Authorizes states to transfer portions of their federal 
funding for energy planning to local governments. 

d. Conmunity Energy Efficiency Act and Local Energy Management 
Act (overlapping bills that will be combined) 

(1) Authorizes federal funding through HUD to create Local 
Energy Offices in major cities and counties that would 
develop and implement co~unity energy conservation 
and renewable resource programs. 

(2) Authorizes federal funding through DOE to local com­
munities for energy related public capital improvements. , 

{3) Calls for the establishment of Citizen's Commissions 
in each community to work with the Local Energy Office. 

(4) Encourages communities to establish a Citizen's Con­
servation Corps to assist the Local Energy Office in 
implementing conservation and renewable resource 
programs. 

(5) Authorizes funding for Local Energy Reference Centers, 
regional Technical Assistance Panels, and information 
Documentation and Distribution Grants to communities. 

~. PriQr~ty En~rgy Project Act (5.1308) 

(1) Calls for the establishment·of· an Energy· Mobilization 
Board to speed decision-making on priority energy pro­
jects. 

(2) The Board could override procedural rules and possibly 
environmental arid other substantive laws that might 
impeed energy development 

f. Crude Oil Windfall Profit Tax Act (H.R.3919) 

(1) Provides funding for .a ·variety of energy conservation 
programs. 

( 2) Funds would come from a ·windfa-1:'~·· profits ··tax on oil 
companies. 

·c. Current Federal Energy· Policy ·Proposals· 

1. Explain, discuss, and evaluate whateverpol~cy prqposals have 
recently.been made by federal officials. 

-12-
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REFERENCES 

A. Reading Assignments from Required Texts: 

Energy Conservation and Public Policy, Chaps. 1,3 
Sun!, pp 9-67 

B. Student Handouts: 

Alternate Energy Policy Perspectives (3-A) 
U.S. Dept. of Energy, A New Start: the National Energy Act (3-B) 

C. Suggested Readings: 

Lovins, Amory, 1977. Soft Energy Paths: Toward a Durable 
Peace, Cambridge: Ballinger, p. 25-60. 
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SESSION 4. STATE AND LOCAL ENERGY PROGRAMS 

Instructor Outline 

A.· Funding Sources for State and Local Prograns 

1. Federal goverrunent funding programs: ·see Attachment 4-A 

a. Department of Energy 

b. Department of Housing and Urban Development 

c. Department of Transportation 

d. Other department-s 

2. Pending programs (see Session 3 notes) 

a. Community Energy Efficiency Act 

b. Local Energy Management Act . 

3. Unsolicited proposals to goverrunent agencies 

a. Most federal offices have some discretionary funds to support 
programs that are directly relevant to their mission. 

b. Most effective way of locating and obtaining such funds is by 
developing personal contacts with individuals within all 
relevant offices. 

B. State Energy Programs 

1. Suggested teaching procedure 

a. Describe the state energy situation, energy office, and energy 
management activities of the state in which the course is 
being offered, following the example for Washington State 
given below. 

b. Then contrast that state with California, which has one of 
the most extensive and vigorous state energy management 
programs. 

2. Washington State energy management 

a. State energy situation 

(1) State energy inputs and outflows: See Attachment 4-B 

(2} Projected future energy demands: See Attachment 4-C 

(3} Predicted future electricity costs: See Attachment 4-D 
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b. State energy office 

(1) Location within the state government 

(2) Nature and size of the professional staff. 

(3) Organized into three main branches: 

(a) Conservation· 
(b) Research management 
(c) Contingency planning 

c. State energy policy and programs 

(1) Policy statements in state legislation 

(2) Goal o~ ·the· Washington State Energy Conserva.tion Plan 
_is .to :t:educe .~ota.l en~rgy_ consumption in the state by 
5 percent per year below the projected level (which 
assumes a 4 .percent annual growth rate) .for 1985. 

(3) Specific program measures, costs, expected energy 
savings, and cost/benefit ratios: See Attachril:ent 4-E 

(4) Evaluation of the state energy programs 

3 ~- California Energy Resources Conservation and Development Commission· 

a. Commission structure and responsibilities 

(1) Consists of five Commissioners appointed by the Governor 
with the concurrence of the state legislature for five~year 
terms, which gives the Commissioners considerable 
freedom from political pressures. 

(2) Has a large staff of professional energy experts from 
many different fields. 

(3) Has total responsibility for all energy planning and 
decision making in the state, so can take an integrated 
approach to all energy issues. 

(4) Specific responsibilities include energy demand forecast- . 
ing, energy supply analysis, site evaluation, energy use 
regulation, energy standard setting, alternative energy 
supply studies, energy conservation promotion, and 
solar energy development. 

b. Policies and programs 

(1} The state legislature has adopted the policy that con­
servation is a major energy source, to be given highest 
priority, with the goal of reducing total energy con­
sumption in the state by 20% by 1985. 
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{2) The state is officially committed to promoting solar 
energy as fully as possible. 

{3) The state gives a credit against the state income tax 
for 55 percent of the total cost for solar additions 
and related conservation actions on buildings, up to 
$3000. 

(4) The Commission conducts a wide array of vigorous 
programs promoting energy conservation and solar energy. 

(5) The Commission publishes numerous reports on current 
and expected future energy conditions, such as "Energy 
Choices for California: Looking Ahead" and "Toward an 
Alternative Energy Path for California." 

c. Local·"(city ·and county) Energy Programs 

1. S?ggested teaching procedure 

a. To illustrate tpe kinds of energy management prograns presently 
being. consiucted .in .. loc:al co~unities. across .the. country, review. 
the report "Local Governm.ent Energy Activities" issued by the 
u.s. Department of_Energy in 1979 • 

. b. In .that review, examine Seattle as one of th~ most extensive 
community energy conservation programs in the nation. 

c. :Although· Davis, California-, is-not--included. in the DOE r_epo:rt, 
also examine its far-reaching community energy conservation 

·program. 

d. Then sketch whatever energy managa~ent programs are presently 
being conducted in the community in which the course is being 
offered. 

2. Seattle, Washington 

a. Excerpts from "Local Government Energy Activities'' concerning 
Seattle: See Attachment 4-F 

b. Energy conservation programs being conducted by Seattle City 
Light: See Attachment 4-G 

3. Davis, California 

a. Review the booklet "The Davis Experiment," available from The 
Elements, 1747 Connecticut Ave., vlashington, D.C. 20009, at 
$2 per copy. 

4. Community in which the course is given 
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5· Policy making in local government 

a. The pluralistic character of the American political process 

(1) Economic (business and labor) and ideological or 
public interest groups are very influential in 
legislative, administrative, and judicial outcomes •. 

(2) These outcomes are generally bargained out among 
diverse groups that are interested in a piece of 
legislation. 

b. The relationship of pluralism to incremental development 

(1) As a: result of the pluralistic structure of American 
politics, deci.sion making in our system is usual.ly 
incremental. 

(2) -This-·process·.:discourag~s- plaru1ed comprehensive refer"" 
_or change, and favors small adjustments to systems and 
programs that tend to improve or refine those systems 
at their most noticeably deficient points. 

c. Applicabflity ~f plura-lism to. iocal governm~nt 

(1) There is considerable evidence that economic dominants 
.(industry and commerce) exert disproportionate ·amounts . 
of political power in some. communities (e.g., small 
towns, one-industry towns), 

(2) But on-the whole, local government is affected by the 
same kinds of pulls and· tugs of the pluralistic· 
process as occur at the national level. ·· 

(3) -Many different groups exert influence on local govern­
ment at different times, depending on the issue area. 

d. Applicability of pluralism to incremental decision making in 
research and development 

(1) In the field of research and development, non-incremental 
decision making· has frequently occurred. 

(2) Because of such factors as national security concerns, 
lack of organized interest groups (other than scientists), 
and lack of public understanding, most major research 
and development decions (e.g, commercialization of the 
atom, major military systems, the Appollo program) 
have been more like planned comprehensive interventions 
than bargained-out marginal adjustments. 

(3) This situation has been changing in recent years because 
of the more wide-spread impact of science and technology 
on the environr.lent, and greater public understanding of 
ecology. 
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e. Illustration~ of the way in.which the fragmented and pluralis­
tic nature of the u.s. political system has affected energy 
policy making at the national level: See Suggested Reading: 
Freeman. 

D. Citizen Participation in Energy Management 

1. General principles of citizen participation: See Suggested Readin~~ 
Washnis. 

a. Influence of citizen participation on government 

(l).·A continuum ranging from citizen committees that are 
totally coopted by local government, to Alinski-
type confrontation groups and citizen governing boards. 

(2) Many forms and degrees of influence and effectiveness 
along this continuum~ 

b. Types of citizen intervention 

(1) Delaying or stopping projects that are seen as having 
detrimentp.l impact on a.community. 

- . 
(2) Establishing broad goals for a coiillilunity. 

(3) Developing specialized policies in select issue· areas •. · 

(4) Leg.it·imizing decis-ioris already made by.. a government 
agency. 

(5) Identifying programmatic options within a specific 
prol;Jlem area. 

(6) Investigating government scandals or highly controversial 
issues. 

(7) Supporting or opposing an initiative or referendum in 
an election. 

2. Citizen participation and energy policy 

a. In general, communities that have established relatively 
comprehensive and integrated energy management programs also 
have strong citizen participation emphases (e.g., Seattle, Wash., 
and Portland, Ore.). · 

b. The reason for this may be that public officials are often 
hesitant to move far into the new area of energy policy 
unless they feel they have strong support from citizen groups. 

c. The actions that local governments can take by themselves 
to manage energy are rather limited, so that if such programs 
are to be very effective the government must elicit the 
active cooperation of many private groups and organizations 
in the community. 
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3. Case study: Seattle City Light Energy 1990 Report 

a. Background 

(1) Seattle is governed by a strong Mayor/Council system 
that gives the Mayor effective authority over all 
department heads, and the City Council a substantia~ 
role in policy formation. 

(2) The electric utility is publicly owned. 

(3) The environmental mov~ent is very strong. 

b. The process 

(1) The Energy 1990 study process· was:··initiated when 
Seattle City Light requested approval from the City 
Counc;:il to purchase 10% of the output of a proposed . 
nuclear reactor at a cost of 250 million dollars. 

(2) The City Council subsequently purchased an option to 
buy .the n'\l<:;lear power. 

(3) .·The. w~·shington. Envirormient~l· Council the"n filed. a. iaw. 
suit requesting that an Environmental Impact Statement 
be written before any decision was made on the nuclear 

. pur-chase. · ... 

(4) As a .result of the suit, City Light organized a citizen's 
committee to work with.the professional consultant in 
preparing the .Environmenta-l Impact Statement. 

(5) The citizen's committee worked for approximatety·a 
year, examining all aspects of Seattle's electrical 
power situation. 

(6) In its final report, Energy 1990, the committee reo­
commended neither acceptance nor rejection of the 
proposed nuclear purchase. Instead, .it proposed a 
substitute plan calling for a. series of energy con-. 
_servation measures designed to save approximately the 
same amount of electricity that would have been pur­
chased under the original plan. 

(7) The City Council subsequently adopted the policy of 
not purchasing any additional electrical generating 
capacity for the city, but instead relying on conser­
vation to meet all future electrical demand. 

c. Evaluation 

(1) Three factors that were very significant in this process: 

(a) The environmental impact process provided a useful 
· means of requiring an examination of alternatives 

to the initial plan. 
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(b) Involvement of the citizen's committee assured 
that the entire process remained fully open, . 
which contributed to bo~h the quality _of the final 
report and public confidence in and support for it. 

(c) The interaction between the City Council and City 
Light was constructive, in that it brought differing 
perspectives to bear on the problem and insured 
that all relevant alternatives were examined. 

(2) Limitations to the Energy 1990 process 

(a) Lack of continuity. The report is already out of 
date because seattle has grown· at a ·faster rate 
than predicted, so that the entire process may have 
to be repeated soon. 

(b) There was.no real.l:>argainiJ:lg in the traditional . 
pluralistic sense. Both business and environmental 
groups were represented on the citizen committee, 
but the "neutral" members all sided with the 
environmentalists and simply outvoted the business 

• representative_s_ on the committee •. 

-REFERENCES 

A. Reading Assignments from Required Texts: 

Energy Conservation and Public Policy, Chap. 11 
Sun!, pp 287-294 
E"Ii"ergy Policy in the United States, Chaps. 1,14 

B. Student Handouts: 

Funding Sources for Energy Related Projects for State and 
Local Government Agencies-, Organizations, Business, and 
Individuals (4-A) 

Energy Flow Diagram - State of Washington (4-B} 
Various Forecasts of Growth in Demand for the Pacific 

Northwest (4-C) 
Predicted Future Electricity Rates in Washington· State (4-D) 
Program Measures of the Washington State Energy Office (4-E) 
U.S. Department of Energy 1979. Excerpts Concerning Seattle 

from "Local Government Energy Activities." (4-F) 
Seattle City Light, Office of Conservation Program Activi­
ties (4-G) 
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C. Suggested Reading: 

Freeman, David S. 1974. Energy: The New Era. New York: 
Random House, pp 158-176 

Washnis, George J. "Community Involvement ... Why?" 
Public Management, Decemoer, 1975 . 

• 
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SESSION 5. TECENIQUES OF ENERGY PLANNING 

Instructor Outline 

A. Energy· Demand Foreca$ting: See Attachment 5-A 

1. Rationale for demand forecasting 

a. High costs of over- and under-building 

(1) Important in direct proportion to the cost of 
inappropriate energy development 

(2) Costs of premature development 

(3) Costs of late devei.opment 

b. Long lead-times for resource development· 

(1) High probability of inaccuracy in forecasting 

(2) Results from long lead-times for constructing new 
production facilities 

2. Methods of demand forecasting 

a. Trending 

(1) Principle of extrapolation, with modifications 

(2) Ass~~ptions of the method 

(a) Future economic and demographic conditions will 
remain the same 

(b) Consumers \V'ill cont.inue to react in the same way 
to economic and demographic conditions 

(3) Appropriate applications 

(a) When b_oth assumptions are satisfied 

(b) When the costs of error are low 

(c) When require an inexpensive procedure 

(d) When the situation requires little policy guidance 

b. Econometrics 

(1) Statistical analysis of each component variable 

(2) Assumptions of the method 
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(a) That people's responses to conditions will remain 
the same 

(b) Does not assume that those conditions will remain 
constant 

(c) Availability of considerable statistical data 

(3) Appropriate applications 

(a) When the costs of error dictate an accurate forecast 

(b) When future conditions are expected to change markedly 

(c) For ~stL~a~ing impacts of alternative policies 

c. End-use analysis 

(1) Disaggregated econometric forecasting 

(2) Calculating energy requirements based on the physical 
requirE:.L-nents of 'each end-use sector 

(3) Assumptions of the method 

(a) About typical en~iri.e.ering characteristics 

(b) How these will change in response to economic factors 

(4) Appropriate applications 

(a) Inappropriate for prediction because it requires 
broad, unverified assumptions about consumer responses 

(b) Useful for setting goals or limits for energy use 

d. Input-output analysis 

(1) Reconstructs inputs and outputs of each sector of the 
economy 

(2) Works backward from an assumed amount and mix of outputs 
to determin~ their energy input requirements 

(3) Assumptions of the method 

(a) Requires a great deal of data that often is not 
available 

(b) Static input-output relationships in the sectors 

(4) Appropriate applications 

(a) A poor forecasting technique because of its static 
nature 

(b) Can estimate the effects of energy on enploym.ent 
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B. Energy Economics and Pricing: See Attachment 5-B,Suggested Reading: 
Freeman 

1. Guidelines for energy pricing 

a. Natural monopolies 

(1) Necessity for monopolies 

(2) Means of controlling monopolies 

(a) Public ownership 

(b) Government regulation 

(3) Average cost pricing 

b. Cost of service 

(1) Institutionalizesaverage cost pricing 

(2) Establishes a basis for price discrimination 

c. Joint outputs 

{1) Three requirements of electricity 

(a) Accessible 

(b) Total capacity 

:<c>. Peak demand 

(2) Separate pricing considerations 

2. Effects of pricing guidelines 

a. On allocation of resources 

{1) Price elasticities for energy 

{2) Possibilities 

(a) Rising prices retard demand 

(b). Use of price as a policy tool 

(c) Overdevelopment of expensive new ~esources 

b. On distribution of:energy among customers 

(1) If costs·:.for a group: are underestimated 

(a) A cost break 

(b) Increased consumption 
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(2) Potential policy actions 

(a) Influence employment mix 

(b) Redistribute incomes 

(c) Alter energy consumption levels 

3. Problem in energy pricing 

a. Inefficiency of average cost pricing 

(1) No information about cost of new resources 

(a) I.f cheap, leads to under-development 

(b) If expensive, leads to over-development 

(2) Marginal-cost pricing 

b. Revenue imbalances 

(1) With marginal cost pricing: 

(a) Too little revenue if new units are c~eap 
-

(b) Too much revenue if new units are expensive 

(2) Remedies: 

(a) Inadequate revenues: a subsidy 

(b) Surplus revenues: a rebate process 

c. Planning-pricing paradox 

(1) When new resources are expensive, average cost pricing 
leads to over-develop~ent 

(a) Additional cost depresses consumption below capacity 

(b) But w~thout the development, shortages occur 

(2) Marginal cost pricing 

(a) Unstable 

(b) Surplus revenues and redundant capacity 

(3) Long-Run Incremental Cost pricing 
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REFERENCES 

A. Reading Assignments from Required Texts: 

Energy Conservation and Public Policy, Chap. 2 
Energy Policy in the United States, Chap. 12 

B. Student Handouts: 

John Gibson,"Energy Demand Forecasting" (5-A) 
John Gibson,"Energy Economics and Pricing" (5-B) 

C. Suggested Reading: 

Freeman, David S. 1974. Energy: The New Era. New York: 
Random House. p. 138-57 
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SESSION 6. TECHNIQUES OF ENERGY CONSERVATION 

Instructor Outline 

A. Principles of Energy Conservation: See Attachment 6-A 

1. Characteristics· of energy usage 

a. Role of energy in modern society 

b. Measuring energy consumption 

(1) Energy intensiveness of an activity 

(2·) Extent of that activity 

c. Technological change versus social change 

2. Determinants of energy usage 

a. Price of labor and associated capital costs 

b. Convenience of use 

c. Climate and other geographical. factors 

· 3. Definitions of energy conservation 

a. Reduction in the consumption of energy 

b. Reduction in the consumption of non-renewable resources 

c. Improved efficiency in energy use· 

· 4 o Opportunities .for energy conservation 

a. Reducing energy·intensiveriess in existing systems:· 

(1) Leak plugging 

(2) Improved maintenance 

(3) Altered use patterns 

(4) Modification of the system 

b. Reducing energy intensiveness in new systems: 

(1) Alternative technologies 

(2) New technologies 
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B. Energy Conserva~ion in Buildings: See Attachment 6-B 

1. Space heating 

a. Energy use patterns in residential and commercial buildings 

(1) Degree days 

{2) Heat loss calculations 

b. Heat loss processes 

{1) Conduction 

(2) Conv·ection 

{3) Infiltration 

c. Conservation techniques in buildings 

{1) Reducing the amount of exterior surface area 

(2) Using better building .. m~terials 

(3) Creating dead-air spaces 

{4) Using new building techniques 

d. Heat gain in buildings 

{1) Body heat from occupants 

{2) Heat from lighting and appliances 

(3) Solar radiation through windows 

{4) Space heating· systems 

(a) Furnaces 

(b) Heat pumps 

e. Integrated systems in commercial buildings 

f. Potential energy savings in buildings through conservation 

2. Appliances, equipment, and lighting 

a. Current development of more efficient household equipment 

b. Current development of more efficient commercial equipment 
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c. Energy Conservation in Transportation: See Attaclunent 6-C 

1. Energy use for transportation in urban areas 

a. Distribution of energy consumption by type of transportation 

(1) Automobile 

(2) Freight 

(3) Bus 

(4) Rail 

b. Calculation of energy consumption by automobiles 

(1) Total energy consumption 

(2) Energy intensiveness components 

(3) Extent of activity co~ponents 

(4) Fur~her break-downs 

2. Local transportation conservation measures 

a. Three key factors 

(1) Reducing the number of passenger-trips by auto~obile 

(2) Reducing average trip lengths 

(3) Increasing occupancy levels 

b. Specific actions available to local governments 

(1) Procurement and maintenance programs for government cars 

(2) Mandatory inspection programs 

(3) Strategies to improve traffic flow 

c. Electric cars 

(1) Opportunities for conservation 

(2) Potential problems 
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D. Energy Conservation in Industry: See Attachment 6-D 

1. Energy use by industry 

a. Distribution of energy consumption by industry among end-uses 

(1) Steam 

(2) Direct heat 

(3) Electric drive 

(4) Feedstock 

(5) Electrolytic processes 

b. Calculation of energy consumption by industry 

(1) Energy intensiveness components 

(2) Extent of activity components 

2. Current technological needs ~nd prospects 

a. More efficient furnaces, boilers, and heat recovery devices 

b. Improved electric motor efficiencies 

c. Computerized control systems for regulating industrial processes 

d. Recycling, recovery, and reuse of materials 

3. Local community potentials 

a. Synergistic arrangements in which high temperature waste heat 
from one company is used to meet low-temperature requirements 
of other companies. 

b. Combined-on-site production of steam and electricity (co­
generation) for a factory or an entire complex of facilities. 

c. Technical assistance and financial incentives for small 
industries to practice energy conservation. 
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REFERENCES 

A. Reading Assignments from Required Texts: 

Energy Future, Chap. 6 
Energy Conservation and Public Policy, Chaps. 4-6 

B. Student Handouts: 

Barry Hyman, "Principles of Energy Conservation"(6-A) 
Barry Hyman, "Energy Conservation in Buildings'' (6-B) 
Barry Hyman, "Energy Conservation in Transportation (6-C) 
Barry Hyman, "Energy Conservation in Industry" (6-D) 
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SESSION 7. TECHNIQUES OF RENEWABLE ENERGY PRODUCTION 

Instructor Outline 

A. Principles of Renewable Energy Production 

1. Concepts 

a. Renewable energy resources 

b. Solar energy 

2. Types of renewable resources 

a. Biological matter 

b. Solar radiation 

c. Water flow and temperature 

d. ~'lind 

3. Characteristics of renewable resources 

a. Extent 

b. Distribution 

c. Quality 

d. E~ergy potential 

4. Local management of renewable resources 

a. Relevant national policies 

b. Possibilities for local action 

c. Limitations and barriers to local action 

B. Substitute Fuels: See Attachment 7-A 

1. Municipal wastes 

a. Feasibility of use 

b. Composition 

c. Techniques for converting to energy 

(1) Incineration 

-32-



Session 7 - p. 2 

(2) Pyrolysis 

(3) Bioconversion 

2. Other sources 

a. Forest products and wastes 

b. Agricultural crops and wastes 

C. Direct Solar Heating: See Attachment 7-B 

1. Passive solar heating 

a. Concept 

b. Techniques 

c. Effectiveness 

d. Barriers· to adoption 

e. Costs 

2. Active solar heating 

a. Process 

b. Equipment 

c. Advantages 

3. Solar water heating 

a. Present extent of use 

b. .Fea·s ibil i ty 

D. Electricity Generation: See Attachment 7-C 

1. Technologies using renewable resources 

a. Solar thermal electric power 

(1) Technology 

( 2) Feasibility 

b. Photovoltaics 

(1) Technology 

(2) Feasibility 

-33-



Session 7 - p. 3 

c. Wind 

(1) Technology 

(2) Siting 

2. Other technologies 

a. Fuel cells 

(1) Technology 

(2) Feasibi.lity 

b. Cogeneration 

(1) Technology 

(2) Feasibility 

c. Total energy systems 

(1) Technology 

(2) Efficiency 

3. Advantages and disadvantages 

a. Advantages 

b. Lind ta tions 

c. Policy issues 

REFERENCES 

A. Reading Assignments from Required Texts: 

Energy Future, Chaps. 7,8 
Energy Conservation and Public Policy, Chaps. 8,9 
Sun!, pp 147-169, 226-253 

B. Student Handouts: 

Barry Hyman, "Substitute Fuels" (7-A) 
Barry Hyman, "Direct Solar Heating" (7-B) 
Barry Hyman, "Electricity Generation" (7-C) 
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SESSIOH 8. STRATEGIES FOR VOLUNTARY ENERGY ~tAUAGEHEUT 

Instructor Outline 

A. Introouction to Implementation Strategies: See Attachment 8-A 

1. A theoretical perspective 

a. The situation: Individual rational action leads to collec­
tive ruin_:_ the "tragedy of the commons." 

· .b ~ The. challenge: He>w to indue~ indiviO.u.als :to act counte:J;\. to· .. 
thei~ short-run persohal irtterests to contribute to the long­
term collective good-- the "logic of collective action." 

c. Three solutions to the logic of colle..:tive action: 

(1) Voluntary contributions based on trust 

(2) Selective incentives as supplements to the public good 

(3) Coercion 

2. The contexts of energy consumption 

a. Concept: patterns of energy consumption are determined by 
a complex process of interaction among n~erous factors in 
several different (but interrelated) contexts.: 

b. Major contexts: 

(1) Technical: community design, building construction, 
vehicles, appliances, transit systems, etc. 

( 2) Economic: income levels, cOJisumption patterns, cost 
of living, energy prices, billing practices, etc. 

(3) Government: utility regulations, building and appliance 
standards, zoni~g laws, government policies, etc. 

(4) Comnunication: energy informat.ion, product and image 
advertising, awareness of energy, stance of leaders, etc. 

(5) Social: interpersonal interaction, neighborhood and 
organizational actions, community programs, etc. 

~6) Per~on~l: vaiu~s, p~rcep~iocs, beliefs, knowledge; 
experience, sociode~ographic characteristics, etc. 

3. Strategies for implementing change 

a. Goal determination 
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(1) Alternative objectives 

(a) Use energy more efficiently 

(b) Modify energy consuming behavior 

(c) Utilize energy from renewable sources 

(d) Change lifestyles or social structures 

(2) Areas of energy use 

. (a) ~.ui,ldi.ng·s ~-· .. especially sp~ce conditioning. 

(b) Transportation, e specially private vehicles 

(c) Industrial, especially energy intensive processes 

(3) Specific change ~argets~cross-classify objectives with 
use areas to select specific targets for change efforts 

b. Instrument selection 

(1) Voluntary techniques-

. (a). Persuasion. and information 

(b) Social organization and mobilization 

_(2) Financial techniques_-

(a)_ Price and tax manipulation 

(b) Incentives and disincentives 

( 3) _ Ma.nda tory tecr...niques-

(a) Regulations and -"requirements 

(b) Redesign and planning 

c. Action identification 

(1) Within each energy consu~ption context, identify those 
those factors that are manipulable. 

(2) Cross-classify those manipulable irnpleF.-entation 
factors ~ith· available implementation instruments,. 

(3) Within each cell of this matrix, identify specific 
possible actions to take. 

4. Criteria for the implementation process 
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a. 5~1 goals: set goals that are Specific, Attainable, and 
Measurable. 

b. REF instruments: select instruments that are Realistic, 
Effective, and Feasible. 

c. POC programs: develop. action programs that are Precise, 
Organized, and Coherent. 

d. RAC effects: monitor short-tern progran effects in. terms of 
public Resistance, Acceptance, and Conrnittment. 

e .•. RIC .outcomes: evaluate. long-term .program outcomes i.n .terms. 
of people '.s Responses, ·environmemtal· and social Impacts; and 
energy Consumption. 

8. Principles of the Voluntar' Approach 

1. Purpose: To induce individuals to voluntarily adopt new·patterns 
of action. 

2. Two forms: 

a. Information 

b. Mobilization 

3. Desirable .features 

a. Relatively inexpensive and easy to.implement 

b. Does not require surveillance or sanctions 

c. Not likely to arouse public opposition 

4. Undesirable features 

a. Difficult to direct and control 

b. Relatively ineffective- by itself 

C. Information Techniques 

1. Main characteristics 

a. l:rit~ntl.on:~··.-To change ind·iv:idua:ls'· knciwledge a:rici··attl.tudes; 
so that they will become committed-to a new course of action. 

b. Theory: Rests on psychological theories of change. Assumes 
that cognitive and attitudinal change will produce behavioral 
change. 
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c. Instruments:_ 

(1) Information about the energy problem and ways ·of coping 
with it. 

(2) Persuasive and normative appeals to adopt new attitudes 
and actions. 

d. Techniques 

(1) Problem awareness 

' •. {2). rrech.nical. information .. 

(3) Consumption feedback 

2. Problem awareness 

a. Characteristics 

(1) Attempts to ~ake people more aware of the nature, 
extent, and seriousness of the energy problem, in hopes 
that they will then want to take conservation actions. 

(2) Messages vary from statistical data to emotional appeals. 

b. Effectiveness 

(1) All available evidence indicates that belief in the 
reality and seriousness of the energy problem is 
unrelated to taking·conservation actions. 

(2) Such beliefs may make people more willing to support . 
proposed governmental conservation policies, but 
policy support is not directly linked with taking 
personal actions. 

(3) More important may be holding broad values such as 
"ecological awareness" or a "conservation ethic," but 
such values are also unlikely to result in conservation 
actions unless the person internalizes them as a felt 
personal obligation to help solve the energy problem. 

(4) Feeling a personal obligation or duty to help conserve 
energy is one of the most common reasons given by 
people for taking conservation actions, but it is not 
c~ear whether this is a true motive or only a public 

- .. _- · · justification. · 
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3. Technical information: See Sugges·ted Readings: Craig, McCann, 
Winett, et.al. 
a. Characteristics 

' 
(1) Gives people specific technical information about 

actions they can take or equip~ent they can use to 
save energy. 

(2) May also include information about the poten~ial 
monetary and/or energy savings that can result from 
the recommended steps. 

b. Effectiveness 

(1) Technical information is absolutely necessary, since 
without it most pe~ple have little or no idea of what 
to do to conserve energy. 

(2) If·people are already co:ml'littee to saving_energy, they 
will usually welcome and utilize such information. 

(3) If people are not already so committed, they will 
very likely ignore such information or fail to use it. 

(4) In short, technical information, by itself, is a 
necessary but not sufficient means of promoting 
energy conservation. 

_ 4. COn$umption fe~dback: -See: vlinett 

a. Characteristics 

(1) Consumers are given- daily-or weekly feedback on their. 
current energy (primarily electricity) consumption. · 

(2) This consumption data is compared to a pre-established 
goal, previous consumption levels, or other consumers, 

(3) DOE is presently testing a home electric meter that 
gi~res continual consumption readings, both in kilowatts 
and cents. 

b. Effectiveness 

(1) Early experiments reported reductions of 10% to 20% for 
short periods of time, primarily with air conditioning 
reductions. 

(2) Later studies have reported no savings over time, 
especially when feedback was combined with financial 
incentives for reducing consur.1p·tion. 

(3) The usefulness of this procedure is now in doubt, 
especially considering the practical problems of 
providing continual feedback to large numbers of people. 
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5. Evaluation of information techniques 

a. Awareness of the energy problem and development of a con­
servation ethic help to create a climate of public opinion 
favorable to conservation policies and programs, and may 
also legitimize and reinforce people's intentions to 
take conservation actions. but they do not directly produce 
such actions. 

b. Technical information about conservation procedures is 
vital, once people are motivated to practice conservation, 
but it is not sufficient by itself. 

c. Feedback about energy consumption can be useful t.o people .. 
who are seeking to reduce their consumption, but it will not 
by itself induce people to take such actions. 

D. Mobilization Techniques 

1. Main characteristics 

a. Intention: To place people in social contexts in which new 
actions (such as energy conservation) are occurring, to 
induce them to adopt those actions. 

b. Theory: Rests on interpersonal theories of influence and 
change. Assumes that individuals change their actions in 
response to pressures received from salient others. 

c. Instruments 

(1) Interpersonal pressures in informal social sett·ings 

(2) Interpersonal pressures in formal social organizations 

d. Techniques 

(1) Neighborhood ·activities 

(2) Organizational actions 

(3) Community programs 

2. Neighborhood activities: See Attachment 8-B 

a. Characteristics 

. (1) A study done···after the 197.4 oir·em6argo Cl:-.l.:s·cove·red ·that 
a major factor determining \vhether or not people took 
conservation actions was the extent to which their 
neighbors were making such efforts. 

(2) The neighborhood context can be used by agencies seek­
ing to promote energy conservation, as in the Seattle 
City Light Neighborhood Energy Conservation Program 
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(3) Neighborhood activities can include informal g·atherings, 
block and neighborhood workshops, programs in ·neigh-· 
borhood schools, etc. 

b. Effectiveness 

(1) Available evidence suggests that such activities can 
provide an effective channel for communicating tech­
nical and other information. 

(2) The people who attend these activitie~ are likely to 
be already interested in energy management, but the 
social reinforcement received in the activities will 
probably strengthen their resolve to take action. 

(3) Do not presently know whether such activities, if 
extensive and intensive enough, can induce previously 
uninterested persons to adopt new conservation actions. 

3. Organizational actions 

a. Characteristics 

(1) There is considerable research evidence that people can 
be mobilized to take part in new practices if local . 
organizations to which they belong or which they 
respect adopt and promote those practices. 

(2) Such organizations include businesses, schools, 
churches, and interest associations~ 

(3) An illustration: the Boeing Company instituted an 
energy conservation program that resulted in a 30% 
reduction in energy consumption by the company in 
one year, and that also encouraged employees to 
adopt similar practices at home. 

b. Effectiveness 

(1) Case examples such as Boein~ suggest that this technique 
can be quite effective.· 

(2) Presently do not have systematic quantitative data on 
the effectiveness of this technique. 

4. Community programs: See Attachment 8-C 

a. Characteristics-

(1) If an entire community adopts a goal such as conserving 
energy and establishes programs to achiev·e it, this 
can also motivate people to begin practicing those 
changes in their own lives. 

(2) Some of these programs, such as the Energy Extension 
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(2) Some of these programs, such.as the Energy Extension 
Service, rely primarily on information techniques. 

(3) Other community efforts, such as that being made by 
Davis, California, combine information techniques 
with mandatory regulations and requirements: See 
Sugge~ted Reading, Session 10: McGregor. 

b. Effectiveness 

(1) To the extent that such programs do involve the 
entire community, cases such as Davis suggest that 
they can be extremely effective in promoting energy 
management. 

(2) Presently do not have systematic quantitative data on 
the effectiveness of this technique. 

5. Evaluation of mobilization techniques 

a. Can be viewed as a way of applying the voluntary information 
approach more effectively, by reinforcing messages and appeals 
with interpersonal pressures and support. 

b. To the lirnited.extent that mobilization techniques have been 
employed, they appear to have been rather effective in 
promoting energy management practices. 

c. These techniques clearly help to move people from the "inten­
tion" to the "action" stage, but it is not yet clear whether 
tl).ey can shift people from "opposed" or "apathetic" 
positions. 

REFERENCES 

A. Reading Assignments from Required Texts: 

Energy Policy in the United State~, Chaps. 8,1 

B. Student Handouts: 

Marvin Olsen and Bernward Joerges, Policies for Promoting 
Consu~er Energy Conservation: An American-European Per­
spectlve, Seattle, WA: Battelle Human Affairs Research 
Center, March, 1979, 56pp. (8-A) 
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C. Suggested Reading: 

Craig, Samuel C., and McCann, John, "Assessing Communication 
Effects on Energy Conservation" Journal of Consumer Re­
search, Vol.S, Sept. 1978 pp. 82-87. 

Winett, Richard A., et al. "Effects of Monetary Rebates, Feed­
back and Information on Residential Electricity Conservation" 
Journal of Applied Psychology, Vol.63 No.1, 1978. 
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SESSION 9. STRA'fEGIES FOR FINANCIAL ENERGY MANAGEMENT 

Instructor Outline 

A. Principles of the Financial Approach 

l. Purpose: To induce individuals to adopt new patterns of action 
by making it financially advantageous to do so. 

2. Two forns: 

a. Pricing 

b. Incentives 

3. Desirable features 

a. The traditional, accepted way for goverm~ent to implement 
public policy in the u.s. 

b. Operates through the marketplace and does not require 
surveillance or sanctions by government 

c. Relatively easy to direct and control 

4. Undesirable features 

a. Many aspects of individual .and collective life are not 
affected by economic considerations. 

b. Son1e types of financial programs can be very expensive for 
government .• 

c. Financial programs can have sharply inequitable effect8·for 
low·" income people. 

B. Pricing Techniques: SeeSuggested Reading: Willenborg, Pitts 

l. Main characteristics 

a. Intention: To raise the price of energy enough so that 
~eople·will r~duce their energy consumption. 

b. Theory: Rests on economic theories of price elasticities, 
v;hich state that as the price of a good increases, consunp­
tion of it will decrease at a relatively stable rate, at 
least in the long run. 

c. Instruments: 

(1) Energy prices 

(2) Energy taxes 
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2. 

d. 

Price 

a. 

Techniques 

(1) Price degregulation 

(2) Energy surtax 

deregulation 

Charact~ristics 

(1) Can be used whenever the prevailing market price of any 
form of energy is above the price currently established 
or enforced by government • 

. (2) Involves removing price ceilings or other governmental 
restrictions that are keeping the price of energy below 
the pr.evailing international or national market level. 

b. Effectiveness 

(1) In the short run, energy is relatively inelastic because 
of the· high cost and long life of energy using equipment 
such as cars and buildings. 

(2) Especially in periods of rapid inflation, the price 
increases must be considerably greater than the 
rising cost of living, or consumers will ignore them. 

(3) Many of the benefits of high energy use are so highly 
desired and valued by consumers that they will pay 
virtually any price to continue obtaining energy. 
This is- particularly true with high-income people. 

(4) Price increases can be grossly inequitable for low­
income people, who already spend a large proportion of 
their income on energy and yet use only a minimally 
necessary amount and have no way of reducing their 
consumption without suffering greatly. 

(5) Price increases are most effective at reducing energy 
consumption among middle-income people.· 

3. Energy surtax 

a. Characteristics 

{1) Government levies a tax on the final sale of all 
energy from non-renewable resources. 

(2) If the revenues from this tax are redistributed 
equally to all citizens, the tax benefits low energy 
consumers and penalizes high energy consumers, 
regardless of their income level. 
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b. Effectiveness 

(1) An energy surtax without a redistribution program is 
simply a technique for further raising the price of 
energy, and would be subj·ect to all the limitations 
and inequities applicable to deregulation. 

(2) With a redistribution program, a surtax is still 
subject to the general limitations of pricing as 
an implementation· stra.tegy, but it avoids the 
problems of income inequity. 

(3) Several writers have made strong claims for the 
effectiveness of this technique, but since it has ' 
not been tried anywhere, it cannot be accurately 
evaluated at this time. 

4. Evaluation of pricing techniques: See Attachment 9-A 

a. In general, rising real energy prices will reduce energy 
consumption to some extent, but not as effectively as 
many economists would like to cla~. 

b. The time span is very important in this context, since 
there appears to be three different stages of consumer 
response to rising prices: an immediate small reduction, 
short-term stabilization or even return to original con­
sumption levels, and long-term consumption declines as 
as energy consum~ng equipment is slowly replaced. 

c. Pricing techniques can have severe inequitable effects 
on low-income people unless they are coupled with a 
mechanism such as an equal redistribution program or 
low-income energy grants that will offset the inequities 
of rising energy prices. 

c. Incentive Techniques: See Suggested R~ading: Cunningham, Lopreato 

1. Main characteristics 

a. Intention: To make it financially advantageous for people 
to change their energy consumption practices. 

b. Theory: Rests on the "selective incentives 11 argument of 
collective· action theory. Assumes that people's behavior 
is responsive to financial benefits or penalties. 

c. Instruments: 

(1) Monetary benefits and penalties 

(2) Symbolic rc\.rards and penalties 

-46-



Session 9 - p. 4 

d. Techniques 

(1) Induc.ei!lents 

(2) Deprivations 

2. Inducements 

a. Characteristics 

(1) Giving monetary or sometimes symbolic benefits or 
rewards to people for taking desired actions such 
as reducing energy consumption to changing to 
renewable energy sources. 

(2) Typical mechanisms.for giving inducements are tax 
exemptions or credits, property and sales tax exemp­
tions, rebates against purchase prices, etc. Symbolic 
rewards might include publi~ recognition of energy 
conservation or solar energy activities, etc. 

b. Effectiveness 

(1) Monetary incentives must be quite high (perhaps 50% 
of the initial cost of conservation or renewa~le 
energy actions) before most .people .. will respond to 
them. 

(2) A sign1ficant proportion of the population (perhaps 
as large as one-fourth) is suspicious of all financial 
inducements (particularly interest-free loans) and 
will not respond to them under any conditions. 

(3) Low-income people often do not pay taxes, and hence 
do not benefit from tax exemptions and credits, and 
even 50% of the initial cost may be too high for them 
to pay themselves. 

(4) Symbolic inducements, if designed and administered in 
an adequate manner, can be more effective that often 
realized in influencing behavior. 

3. Deprivations 

a. Characteristics 

(1) Imposing monetary or sometimes symbolic penalties 
on people for taking undesired actions (e.g., buying 
an energy inefficient car) or for not taking desired 
actions (e.g., failing to reduce electricity consump­
tion). 

(2) Typical mechanisms for imposing deprivations are 
excise taxes on purchases, energy rates that r~se 
with increasing consumption, and fines for non­
compliance with energy standards or requirements. 
Symbolic deprivations might include public labeling. 
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b. Effectiveness 

(1) Some deprivation techniques require monitoring of 
people's activities to detect non-compliance. 

(2) High-income people, \'Tho use the greatest amounts of 
energy, are also often able and willing to pay higher 
costs in order to obtain as much energy as they desire. 

(3) Large proportions· of the public tend to resent financial 
penalties, and may even rebell against such programs. 

{4) Symbolic deprivations, if designed and administered 
carefully, can.often be extremely effective in changing 
peoplels ·actions. 

5. Evaluation of inc~ntive techniques 

a. When designed and used selectively to promote or prevent 
specific actions, incentives can be moderately effective 
in altering actions, but they must be large enou,gh to be 
taken seriously by the recipients. 

b. Financial incentives are most effective with middle-income 
people, since high-income people are not likely to be 
influenced_ by· them and lo\'r-income people are often not 
affected by them. 

c. Symbolic incentives are potentially much more influential 
than is commonly assumed by persons with an economic 
orientation toward public policy implementation. 

D. Class Discussion 

1. Discuss the various financial techniques, asking three questions 
about each one: 

a. How effective can it be in reducing the consumption of 
energy or promoting use of energy from renewable sources? 

b. How socially desirable or undesirable is it, in terms 
of such considerations as equity and side-effects? 

c. How applicable is it to energy management at the local 
level? 

2. If a particular financial technique is to be useful in urban 
energy management, it must meet all three criteria of effective,.· 
desirable, and applicable. 
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SESSION 10. STRATEGIES FOR MANDATORY.ENERGY MANAGEMENT 

Instructor Outline 

A·. Principles of the Mandatory Approach 

1. Purpose: To change people's patterns of action by altering the 
physical or social settings in which they live. 

2. Two forms: 

a. Regulation 

b. Pe!iign 

3. Desirable features 

a. Can be implemented relatively rapidly, and are.relatively 
easily d~rected and controlled. 

b. If desired, can be made equitable for all people. 

c. Can be extremely effective in changing people's actions. 

4. Undesirable features 

a. Some types of mandatory programs can become very expensive 
for governmento 

b. May restrict individual freedom of choice and action in 
some ways for the benefit of the entire society. 

c. Requires government to play a very active and potentially 
powerful role in society. 

B. Regulatory,Techniques 

1. Main characteristics 

a. Intention: To require that energy be used more efficiently 
and effectively. 

b. Theory: Rests on theories of g·overnmental regulation and 
social control. Assumes that most people most of the time 
will comply with governmental directives. 

c. Instruments 

_ fl} Statutory .lalt! 

(2) Admi..nistrat.ive law 
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d. Techniques 

{1) Energy standards 

(2) Energy allocation 

2. Energy standards: See Suggested Readings: McGregor and Lans 

a. Characteristics 

(1) Government sets required efficiency or performance 
standards for various types of energy use. 

(2) Can take many different forms, such as building codesf 
mandatory retrofitting requirements, highway speed 
limits, and appliance efficiency standards. 

b. Effectiveness 

il) Both the ·effec~iven~s~ and. the fairness of energy 
standards depend largely on how they are formulated 
and administered. 

(2) The public must feel that the standards are both 
necessary and fair before they will willingly cor.1ply · 
with them. 

(3.) They need not limit individual freedom of choice or 
action in a direct or oppressive manner. 

(4) They require government to practice surveillance in 
some manner and to apply sanctions for noncompliance. 

(5) They can be a quite rapid and effective way of reduc­
ing energy consumption and promoting use of renewable 
energy resources. 

3. Energy allocation 

a. Characteristics 

(1) Government specifies how fuel or energy will be dis­
tributed among categories of users, or hmv much energy 
consumers may use. 

(2) Examples of this approach include state or local 
gasoline allocation quotas, rationing ~rograms, and 
mandatory consumption reductions. 

b. Effectiveness 

(1) The public dislikes allocation and rationing programs, 
and will not willingly abide by them excep~ in times 
of perceived crisis. 
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(2) The government must establish elaborate surveillance 
and control procedures to ensure compliance with 
these programs. 

(3) The government must either tolerate energy "black 
markets" or allow the operation of legal "white 
markets." 

(4) It can be extremely difficult to ensure fairness and 
equity for all people under such programs. 

(5) These programs can be extremely effective in controlling 
energy use if applied in a stringent manner, but they 
are best reserve.d as a last resort for emergencies. 

4. Evaluation of regulatory techniques 

a. The functional effectiveness of regulatory techniques and 
their consequences for consumers depend heavily on their 
nature and implementation, with the-result that they can· 
range from extremely effective to to~ally ineffective, and 
from completely fair and equit.able to grossly discriminatory. 

b. Public acceptance of, and compliance with, regulatory tech­
niques is strongly influenced by people's perceptions of 
both the seriousness of the problem and the adequacy of the 
programs. 

c. Infringement of the government on society and on people·' s 
lives can be kept relatively unobtrusive and minimal, but 
there is always a danger that the government will use its 
power to direct.ly control individuals and organizations in. 
an oppressive manner. 

c. Design Techniques ~ 

1. Main characteristics ' 

a. Intention: To alter the physical structure of communities 
so that daily activities will require less enr.~rgy consumption. 

b. Theory: Rests on broad structural theories of change. 
Assumes that alterations of the physical environment will 
affect people's behavior patterns. 

c. Instruments 

(1) Master plans 

(2} Zoning 

(3) Development programs. 
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d. Techniques 

(1) Development 

(2) Planning 

2. Community development 

a. Characteristics 

-------------

(1) Planning and constructing new facilities that require 
less energy than existing facilities. 

(2) Possible examples include multifamily housing to replace 
single-family housing, mass transit systems to replace 
private automobiles, district heating systems to replace 
separate furnaces, cogeneration to replace separate 
utility systems, and solid waste ~lectricai generation 
plants_to replace land~fills. 

b. Effectiveness 

(1) Many of these projects require large expenditures of 
funds by government, which can be a serious limitation. 

(2) Many such projects also require people to alter their 
current lifestyles, at least in minor ways, which can 
lead to resistance. 

(3) Most of these projects assu~e a moderate to substantial 
energy saving because of their technical ·nature. 

(4) Existing laws, regulations, and institutional practices 
may create serious problems in implementing many of 
these projects. 

3. Community planning: Se~. Suggested Readings: Harwood. 

a. Characteristics 

(1) A long-term, broad-scale process of modifying patterns 
of land use in a community, which in turn will change 
pe0ple's living patterns, and hence their energy 
consumption. 

(2) Typical examples might include renovating inner-city 
areas to atrract people to live closer to the city 
ceriter, locating businesses and other employment 
opportuniti~s within walking distance of housing, 
dividing a ·community into relatively self-containe~ 
clusters that included housing, work, shopping, 
schools, churches, and recreation facilities. 
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b. Effectiveness 

(1) Can eventually lead to a greater amount of energy 
savings and use of renewable energy sources than any 
other single approach. 

(2) Requires long lead-times, ability to do long-range 
master planning, ability to implement plans, and 
the expenditure of large amounts of public funds. 

(3) Will require extensive alterations in people's life­
styles, which will likely produce strong public 
resistance unless the public is an active participant 
in the planning process from the beginning. 

(4) Existing laws, regulations, and institutional practices 
may also create se~ious problems in carrying out 
redesign programs •. 

4. Evaluation of design techniques 

a. Government must plan a very active role in promoting, funding, 
and implementing development and redesign programs, which 
could lead to increasing governmental control over many 
aspects of. individual and collective activities, but which 
could also result in the creation of communities that were 
very satisfying to their residents as well as energy 
conserving. 

b. The major barriers in implementing most such projects are 
not technical, but rather economic, legal, and institutional, 

c. Many of these programs (especially community redesign) would 
go considerably beyond the goal of using energy more effic­
iently, leading to minor or major alterations in living 
patterns and lifestyles. These social changes would bE.~ 
resisted by some p~ople, but welcomed by others as desired 
improvements in ou~quality of life. 

D. Local Governmc.:nt Energy Hanagement Programs: Guest Speaker(s) 

1. Organization 

a. Office 

b. Administrative link?.ges 

2. Programs 

a. Within local government 

b. Public services 

c. Codes and zoning 

d, Planning ·-54-
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SESSION 1. INTRODUCTION 

Student Outiine 

A. Overview of the Course 

1. Purpose of the course 

a. Overall goal 

b. Specific objectives 

2. Structure of the course 

a. Course outline and session ~opics 

- .· .. . h •. Reading assignments 

3~ Student proj~cts 

a. Assi9nment' 

b. ·schedule 

c. Illustrations 

B. Basic Energy Concepts 

1. Common energy term~ and definitions 

2. Energy_ units and' conversions·· 

3. u.s. energy consumption by type of fuel 

·4. u.s. energy consumption by end...:use sector 

5. Total energy flow in the u~s. 
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l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Attachment 1-A 

URBAN ENERGY MANAGEMENT COURSE 
OUTLINE FOR THE QUARTER 

Topic 

Introduction 
A. Overview of the course 
B. Basic energy concepts 

The Energy Problem 
A. History of energy use 
B. U.S. energy trends during 1970-1973 
C. Current energy sources 

National Energy Policies and Programs 
A. Alternative energy policy perspectives 
B. Federal energy legislation since 1974 
c. ·current federal energy policy proposals 

State and Local Energy Programs 
A. Funding sources for state and local programs 
B. State energy programs 
c. Local energy programs 
D. Citizen participation in energy management 

Techniques of Energy Planning 
A. Energy demand forecasting 
B. Energy economics and pricing 

Techniques of Energy Conservation 
A. Principles of energy conservation 
B. Energy conservation in buildings 
c. Energy conservation in transportation 
D. Energy conservation in industry 

Techniques of Renewable Energy Production 
A. Principles of renewable energy production 
B. Substitute fuels 
C. Solar Heating 
D. Electricity generation 

Strategies for Voluntary Energy Management 
A. Introduction to implementation strategies 
B. Principles of the voluntary approach 
C. Information techniques 
D. Mobilization techniques 

Strategies for Financial Energy Management 
A. Principles of the financial approach 
B. Pricing techniques 
C. Incentive techniques 

Strategies for Mandatory Energy Managemen.t 
A. Principles of the mandatory approach 
B. Regulatory techniques 
C. Design techniques 
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Attachment l-l3 

COMMON ENERGY TERMS 

Energy - the capacity to do work. Commonly. measured in units .of foo.t-pounds, joules 
or kilowatt-hours. 

Work- the product of force times distance. Measured in same units of energy. 

Force - the pull of gravity, the push of the wind, the pull of a magnet, friction commonly 
measured in pounds. Forces are a common way to transfer energy from one body 
to cmother. 

Power - the rate of doing work. Commonly rreasured in units of horsepower, kilowatts, 
and joules per second. 

Fuel- any substance used primarily as a source of energy, e.g., gasoline, coal, gas, 
wood and oil. 

Electricity -a form of energy associated with charged particles wh0!3 capacity to do work 
is comm~nly rreasured in kilowat~hours. 

Electric capacity - the designed ability of generating device to produce electricity at a 
given rate or power level. Commonly measured in kilowatts. 

Potential_energy ~energy by virtue of position in a force field. 

Kinetic energy -energy by viture of motion. 

Thermal energy - the kinetic energy associated with the random motions of the· atoms or 
molecules of a. substance. 

Nuclear energy- energy derived from the rearrangement of nucleons in a nucleus of an a-tom. 

Fi5sion- a nuclear rec:mangement in which a large nucleus having many nucleons becomes 
two smaller nuclei. 

Fusion - a nuclear rearrangement in which two small nL•clei fuse (join) to become a 
single larger nucleus. 

Solar energy - the energy radiated by the sun as a result of the process which occurs in 
the interior nuclear fusion. Used commonly to refer to all forms of 
energy os a result of solar radiation impinging on the earth, such 
as direct radiation, chemical energy stored in plants (biomass), hydropower, 
and wind. This energy ultimately comes from nuclear fusion of the sun. 

Geothermal energy- energy contained in the earth usually referring to hot springs, 
heysers and other hot spots in the upper crust of the earth. 
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Tidal energy- energy (kinetic or potential) derivable from earth tides. This energy 
ultimately comes from the gravitational field of the solar system. 

BTU -British Thermal Unit, a measure of energy e~ual to the amoun.t of heat required 

2 

to raise the temperature of one pound of water one degree fahrenheit. ' 

Calorie -a measure of energy equal to the amount of heat required to raise the temperature 
of one kilogram of water one degree celcius. 

Temperature -an arbitrary measure of the thermal energy contained within a unit amount 
of material. Two scales are in common use: fahrenheit and celcius (centigrade). 

Absoiute zero- the temperature at which there is no thermal energy in a substance. 

Hydro·(X)wer- the rate at w.hich work is done b/ .falling water or flowing water. Usually 
measured in horsepower.. . .. 

Hydroelectric power - electricity generated by hydro power, generally a water driven 
turbine·connected to a generator. 

Nuc.lear power plant - a plant in which the fission energy is cc:~nverted into heat which . 
produces steam, which in turn is used to drive a steam turbine · · 
connected "f.o. a generator. . . . . . . 

Indirect solar heat - heat for variaus· purposes from tf;e storage of sun.;.heated tiquids, 
gases or sol ids. · · · 

Green h~u~e eff~ct- the entrapment of solar en~rgy beca~se deg~aded solar radiatio~: 
cannot pass through glass. 

Photovol taic cell - the direct conversion of solar rays to electricity without the necessity 
of a thermal cycle. 

MHO -Magneto. hydro dynamics -a process by which electricity can be generated by 
the high speed flow of ionized gas in a magnetic field. 

Heat- the process of transferring energy from one body to another, other than through the 
use of, forces. 
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Attachment 1-C 

ENERGY UNITS AND CONVERSION RATIOS 

Coal ou N.slural uzu Doutorium 

Unit kWh cal w-yr Btu (tonal (bbll 9~9- lftll (CJ) (CJ) 

One kilowatt-
hour (k~lhl equah 1 3.60><.10' &.6o.C1o5 0.114 3410 l.l6•lo·" s.88•lo-." 3.41 4.35•1o- 5 1. 51•10- 5 

o-.e joule (j) equals 2.78•lo-7 0.239 J.l7•lo-• 9.48•10_., b 3.2)do-11 1. U•lo- IO to·& 1.20•1o·ll o.2l•lo·•z 

I Onu calorie dodvecS 
~ (call equale 1.16•lo-6 ~.18 1 1. JJ•1o·5 3.97•lo·J 1.l5•lo·IO 6.84•lo- 10 3.97•10_, s.n•lo- 11 1. 76•10-11 

0 from 
I One watt-yea&" 

IW-yr) equalll 8.71 3.16•107 1 ·5t•1o' 1 2.99•io" 1.02•10_, 5.16•10_, lO 3.80•10_., 1.33•lo~ll 

One Bcitlah 
thermAl 
unit (Btu I equals 2.93•10-'t Jos• 252 1.21•1o·il 1 l.U•lo-1 1.12•1o·1 10-1 1.28•10-8 4.44•10-, 

-------- .. --------------------------------------------------------------- --------- -----------~------ ------
One Dlotric ton 

of coal 
(•106 91 yield& 0600 3.10•1010" 7.40•10' 981 a,93•to7 1 5 2.94•10" 0.37 o.u 

011e barrel 
(l.:.bll of oU 
(•42 CJall yiolda 1700 6.12•10, 1.t6•10' 194 S.DO•l06 " o.a 1 SIJOO 0.07 0,026 

One cubic· foot squlvalent 
(ft '1 of 
natural CJAe yields 0.29 1.os~1o• a. sa•1o" o.ou 1000 to J.U•lo·• 1. 12x10-.. 1 l.Z7•lo-• •,u•to·• 

Ona gra•• (gl 
of u2H yiolde 2.30•10 .. &.20dou 1.98•1010 2620 7.04•107 2.7 u.s 7.84•10" 1 ).5 

One groDI lgl 
2. 25•105 

of dout~rium yioldl 6,60•10" 2 .38 .. 1011 5.641•1010 1. 53•10, 2.25•10' 1.7 .. l9 2.9 

··-- --··~·-·- . 
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Attach111ent 1-D 

U.S. ENERGY CONSUMPTION BY TYPE OF FUEL 

[] Nuclear Power 

70 rn Hydropower, Geothermal and Other 

60 
~flj Petroleum 

50 Ill Natural Gas 

40 ~Coal 

30 

20 

10 

1953 1958 1963 1973 1978 

Encrov r.onsumpt ion 10 the Unitcc1 States increased at an av<>rage annual rate ol 
3 J '"'":o:nt lrnm 1!l-t8 thrnu<Jh 1973. Durmu this peruH1. pt>Holeum .1nd no.lurill 
!J.1s orcw at avcr.l\JC ,1:11 •ual raiCs ol4 .4 percent and 6.3·pcrcent. ruspcctively. Our· 
inn 1974 and 1975. l'ncrnv consu .. lption dcclinild at ·an avcraoc annual rate of 2.6 
percent , 

Since 1975. tolill U.S. energy consumpt ion has incrcJsed at an average annual 
rate of 3.3 perr.ont. This incrcaso w.-.s principillly attr ihutecl to petroleum and coal; 
their average ann-.al increases were 4.9 pcrccr.: and 3.2 percent, respectively. Tho 
1978 energy con5umption of 78.01 quadrillion Btu wa5 1.9 percent abovo the 

1!177 level. 
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Attachment 1-E 

U.S. ENERGY CONSUMPTION BY END-USE SECTOR 

70 

60 

D Electric 
Utilities 

:i :!,i Transportation 

Industrial and 
Miscellaneous 

(Without Electricity Distributed) 

50 

40 

30 

10 

Rosidontial nnd 
Commorcial 

1953 1958 

Enernv con~umption hom 1948tllrough 1978 increased at an avcraiJo anmrJtrate 
of 2 9 pr•rc ,,nt. \Virhout cl;,c.uir.ily di~tuhuwd . thn elccuic ur•:•ty and uao~pOIIi'l· 
t.on ~L·rrors e>.pcucnced tho most growth during !Ius pcuod. The average annual 
increases were 5 !i perc<~nt for electric utilities and 2.8 percent lor the transporta­
tion sector . Woth electricoty d•stributcd. tho residential and commercial sector 
from 1948 through 1978 had the largest 14.0 percentl average annual increase 
followed by the tr;~nsportation sector. 2.8 percunt, and the indusuial and 
miscellaneous sector, 2.2 percent. 

1963 1968 1973 1978 

In 1978. w.itt>out electricity distributed, electric utilities accounted lor 30.5 percent 
of total enr:rgy consum1;~ion, lollow11d by transportation, 26.3 percr.nt. industrial 
and mosccllaneou; , 23.9 percent, and residential and commercial, 19.4 percent. In 
1978. with electricity distributed, the residcnlial and commercial &ector was the 
largest, accounting lor 37:6 percent ol tho total. followed by industrial and 
miscellaneous sector, 36.1 percent, and transportation sector, 26.4 percent. 
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Attachment 1-F 

U.S. ENERGY CONSUMPTION BY ElJD-USE SECTOR AND SUBSECTOR 

Food 
Paper 

Petroleum • 
and coal 

Stone, giJ.SS., 
and cl:iy 
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TOTAL ENERGY FLOW IN THE U.S. (1970)* 

Supply 

* Units in Quadrillion BTU 
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SESSION 2 •. THE ENERGY PROBLEM 

Student Outline 

A. History of Energy Use 

1. Emergence of energy as a commodity 

2. Theories of resource development 

3. Governmental regulation of energy 

B. u.s. Energy Trends During 1950-1973 

1. Growth in energy consumption 

2. Decline in real energy prices 

3. Constant ratio of energy demand to Gross National Product 

c. Current Energy Sources 

1. Oil 

2 •. Natural gas 

3. Coal 

4. Nuclear. energy 

Reading Assignment 

Robert Stobaugh and Daniel Yergin, Energy Future, Chaps. 1-5 

Stephen Lyons, Sun!, pp. 185-195 

William Brewer, "History of Ener~y Use," Reference 2-A 
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Attachment 2-A 

HISTORY OF ENERGY USE 

William Brewer 

Mankind's energy ~upply for millenia uncounted has been both 

"natural" and "renewable", consisting of solar and biomass. 

Great voyages of exploration were made with windpower (a form 
. . •· . . . . 

of s~lar energ~) a~d cordwood supplied e~ergy t~ ·eaily but 

quite adequate industrial engines (Watt, 1781); commercial 
. . 

rail service began in 1825 and transatlantic steamer service 

in 1333. Coal.~oon became the fuel of choice for these steam­

driven "modern" technologies, but only because of a classic 

enef'·JY croisis~ 

Most of what we need to know in order to understand today's 

ene1~y supply and·price upsets can be illustrated in the shift 

from solar energy and its derivatives (biomass, animal, wind· 

and water power) to a fossil fuel, .coal. In the "civiliied" and 

industrializing European world of the 17th century it suddenly 

became apparent that one could no longer simply go out into the. 

woods to obtain energy for .residential, commercial and indust­

rial. needs: someone else with the same rieeds was chopping wood 

from the other side-of th~ _forest, and right behind the wood­

choppers were the farmer~ and merchants who made sure that the 

big trees would never grow again in those spots. 

Wood was in demand; supply was ~hort; yat the technology of the 

times was geared to wood as fuel. Also, wood fuel was benign in 

the cn.~'i ~·,;nmcn t'.: Z and socio-cconcmic impact areas; people. knew 

how to use it, and it was not considered hazardous to either 
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their health or their ethical beliefs. The latter is import-

. -.int; .through the Dark. Age.s, in Eur~pe, .the~e was ·a deep relig­

·.·· i()us. distrus.~ '"o.f .digging int:o. Moth4;!r Ear.th ·-for a.ny :purpo~fi!.: ... 
.. wha·tsoever, which. carrie~. over . in·. tocl~y is.· confli~t over . energy .. 

. . ·. . . ·' . . 

development on ·Native 'American lal\dS: •. · · ·· · 
. 

But a crisis is a crisis,· and coal was developed as a fuel; at 

first for industry .bu~,. one~ it became e~.~ily available, in 

the home' ma-1•ket ·too·; · Engian~· ;l.e·ci.·the ··wa"y in·· industriai d~ .. · 
.. ·velopment, and Englahd · creaied . the ·first: large-scale· ener.gy . 

marketplaces . as well. Coal became another English .commodi_.ty in fts 

world· trade, and Newcastle becarne.the symbol· of energy abundance~ 

'Tt·- is worthwhile· at this· point' to ·¢orisid~r· ~he .fact that·'-.: in·.,.··- ·· 

· today' s te.rrns. - the wood vr. coai ·erierqy ··crunch. iilustrated virt:u.;.. 

ally all the current features we have to deal with: 

1. A scarcity of r~esc!.d:r!eS whi<::h ~e7e once abun.~ant .~nd .cheap 
- i. A .disruption of historic suppZy and demdnd -patterns;" 

_3. Technologic~l ~ubst{t~tion_of-~n~~gy_ fq~~s. . .. 

4· •.. Concentration of power. in· a ·sma{l. g~.oup ~f inst·i.·t-utions 

5. Dependence on a high-quality but finite fuel resource .. 
6. And yet, a .de~Zinin!l ~eal cost of energy,· .w.hlch perm.itted 

. ' . . ·. ·.. . .. . . . . . . . . . 

-(Adam Smith-s) "economic man" ·to .. become "indus:tria·l·rnan",.· 

with h.is. railroads .a.nd stearnshlf>S~ his incr~ased- us'e ·of high~: 
.technology pr.oducts .such.· as .ir~n~· s·teel. and .. cemen·t and nis.- . 

. . .: ··.• . ·.·· . . . . 

remarkably improved trade and commu~ica tions; ·in short, his 
. . . . . .· . . . 

ne'N Z ife s t~ le. based ·on energy. consumption.· 

Coal made all these new things·possible; .. even though the~e was 

considerable economic and technical .shakeout due to this first 

real energy crisis. The nations that· had coal and .knew how to 

use it were tre winners. during the mid and late 19th century: The 

U.S., Germany and the British empire. Energy- and technology-poor 

nations like Sweden, Spain and Portugal were left in the dust, 

their empires and political power fatally diminished. To elaborate: 

In the 1840s coal began to be developed on a large commercial 

1 d th age O f "King Coal" did not peak until sea e in the u.s., an e 
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1920. Coal was dirty, dc:mgerous to mine· and, . in. England~ .:gave 

ri~e .to .the "pea :_s-oup" fogs of Lond~n in the age of. -Dic~E!ns. 
But coal was also cheap, flexible and,·once mechanical aids. to. 

mining were developed, abundant. 

Importantly, it·made iron, steel and concrete cheap, which 

spurred the development o·f t}:le ~ailro~ds and,· in ·.t~rn, ·.~urther . 

·cut de~ivery costs-•. In the "gas light" .era,. coal and water were 

used to ·make "town gas" for urban areas, and a little later, 

coal-fired plants provided electricity on a ~ommercial scale. 

By the time of WW I, coal derivatives· sp~rred (in Germany) the 
., modern 6~emical .indu~try. 

·j With all this progress,· it was unfashionable to seek flaws ·in 

i the system •. And it was a pretty good system at that: coal_ en­

riched its owners~. developers and mercha·n~s ,, but ·the' marketplace . 

was quite comp·etitive in terms of emerging economic theory: the 

consumer got full measure for his money. Coal.made travel.by fand 

and sea, for the first time, available to virtually anybody in' 

the advanced nations, and allowed food, merchandise and indus'trial 

products to be sold. easily in nationa.l and world mar.kets •.. Coal 

provided industriai jobs to former farmers and. ·sharec;;opp_ers, and 

to millions of immigrants to the U.S.·And, most import~ntly, it· 

freed the expanding, vital and energetic, nations from dependence 
on that renewable but limited resource, firewood; once the energy 

supply was in hand, people d~eamed.big,,planned ~ig and acted big, 

limited orily by ·their ~magination. If there was an energy policy 

in the coal age, it was simply "more". 

In the U.S., all this happened in a space of about fifty years. 

And free market economic theories were totally vindicated: private 

enterprise did it all, with benefits to all. It was the next-to­

last unqualified energy miracle. 

Or was it an unqualified success? Only recently have we learned 

how to keep score on system costs in energy, and only in the past 

decade or two has the 2•esource theory of economics taken hold in 
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energy pol·icy ·and planning~ Some definitions are. ·needed· here: 
. ,: .... . . . . ~ .. 

p~ 'Li~y, ··for our. purposes, . is s.imp.ly ·a ·sta.tement .. 9:f: )~·ow t~ings: 
ought.to·be,· witl'iout· a roadmap of"·how .. to ~et there.:·:Tho~ sh~lt ... 
not kill. Save energy •. Planning and implementation, in the u.s., 
are carried out-in a number of way~; much of the practical, day-

. t~--day. implement.ation of .po.~i.cy_ .is. don~ j.n :._c~·'Ltu~aZ. an~··. e_thi~~~- ._ ~ •. _ 
·ways. Plant·a Victory Garden •. ~urn ~ff the lights. Pay· your·taxes. 

And then there is. the law, and regulations with the force of 

law. Our system recognizes three basic {orms: statutory~ case 

·and a·dmi'nis tratit)e law; 'All·-,three, ·plus· the ·attitudina-l ·effect;·· .. · 

plus new theoretical and practical knowledge, contribute to our 

energy policies a.nd pla'nning. Conflicts are inherent, especially 

in times of transition - coal was not instantly accepted, .any more 

... than· _solar, 'ccmser\•ation: and ',the >like are -acc-epted today: as. re~ 

pl~ce~ents for. t~~ age of petroleum. · ·.· .··. 

@ 
.. -· -··. . _:.z: 

~::. 

In the part:i.cular case of c·oal, we learned:·· besides accidental· 

death. and. injury, silicosis~_and forms of .emphysema,· industri.aZ 
diseases ar~ built-in to· ~ne.i:gy. i.ndustriesi · min_in_g .. destroys 

. surface use and. productivity of the 'land .and. ~ater7 .·unless costi:i ..... 0 
• 

mitigatio.n .is undertak~n· arid""its costs 'interna'ti;ed irr the final· 

energy co-st;_ as_ a fOssil_ fuel·, there i~ no.·new· coal bein9 c:z::eated, · · 

bUt eCOnOmicaiiy 1 . We ntine the easiest. SeantS ·.first ~· p0Stp6ninq 

until lat~r the sharply rising' cost;; o·f going deeper· iri' the earth 

and farther afield to get the rest. And e~en so, the coal will run 

out one day~ so we ~ad-bes~ consider w~at· its highest ~nd be~t ~De 
. . . .. 

is in, ·say, .the·y~a~ 2SPQ. ~sa_ r~s~u~c~, m4ch-of~the_UwS~ coal i~ 

publicly--owned but under lease to private .inter.ests; .what is the 

·fair return to the real owners, ourselves? There are secondar11 costs 

not only to the environment and public health but also to other 

businesses associated with coal-burning; ~ho pays, and can this be 

related to the theory of the aommona in some rational way? ResourceU£.; 

economics attempts to grapple with these and other big questions, 

in dollar terms, and quickly runs into counter argwncnts: coal is 

just a commodity like overalls, potatoes and TVs, it is worth only 
-69-
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as much as a willing buyer pays a willing seller, :-and the best 

. thing the free-enteX"prise.system can do is. ~o ~et. i1:,~Q ~arket ... 

. cheaply and effic.ien_t_ly. 

This approach says that, in a free market~ supply arid·d~and 

will always be in balance because there is a market-clearing 

price somewhere-in the system, and that any spillover costs . 
· to the environment. or~ society at lar·ge have ··to .be:. borne ·c~llect~ .· · 

. . 

ively. If the system. is noncompetitive with new technology, then 
it will die, only to be replaced by something better and cheaper. 
or, as :n ww II.Germany, dictated by polital/economic necessity" • 

. . · ... ; 

ResOurce economic~ disputes these. points~: a~d·. there .. is now evolving 

in this country yet a third approach, which we might ca~l the 
socie~aZ appro~ch: people h~ve basic ~ight~ a~ a result of being 

people and, a~ Aniericans, one of_ these is the right:tQ cl'eape.nergy; 
it is not fair to deprive a ·poor person of hea·t, light, transport..;,· 

ation and convenience simply becau~e of inability to .pay the. going 
price; environmentalists and other. theoreticians ar~ th.e eneinie$· 

. ·. ·-· 

of the poor and the marginally-employed because both the free-market 
and the resource principles .act to raise. the cost of energy to 
those who can least affordit. 

Now this discussion-began with coai in the 19th ce-?tury, and with 
the statement.thatwe.can understand today's energy problems by 

looking at the historical·record. I~ fact and ~i~toric recollections 
of attitudes, coal was perceiv~d as a triumph of man's domination 
of nature; smokestacks belching black ef·fluent were immortali.zed 

on corporat~ letterheads and U.S. currency; giant enterprises we~e 
fo·unded which still employ ·people pr.oducti vely and pay re-gular 

dividends to shareholders. Among the chief beneficiaries are the 
Western railroads and the Indian people~ as residual owners of the 
coal too expensive to mine fifty or a hundred years ago but now in 
resurgence - that is a later story. 

What happened, in 1859, that changed the coal dominance of industry, 

technology and attitudes was the discovery and.marketing of petroleum~ 
which covers both oil and natural gas. 
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·, 

If coal was good,· oil was great. Its availability led to the 

· in't·srna't combustion. engine ·~n ·the lSS.Os~ little known is. that 
. , . 

one of t.he · ~irst ~uch e.~gi~.es ran .o~ pulv~rized. ~oal. . . . . . . . . . . . : . . . : . . --~. . ·.; . . .. .. . . . . . .. : ... . . . . . 

... -~~other_ ~o_ssil fu~l, · petrole~ .is. much more complex in its 

. makeup; clean~·r, safer and easier to p~oduce than coai~ and 

much more versa~~ile in use. Its ch_emical complexity. is. of . 

paramount importance:· the. list of useful. refined. or processed 
• • • - • • t • • •• • • •• • ••• • • • 

. ::products-... {s. endless •. ·. ·And~~' ir( th:e· eariy· days· of the industry/ :i:t 

was simply che.aper than coal~ in the 1920s and 30s,· a barrel of 

.crude oil, with the energy content of a half-ton of coal, sold 

in 'the ·iields of Calif6rnia, Texas a·nd Oklahoma for the price 

of one· hour • s ·-labor by a· skilic;d .craf't:.s:-Jan - .30 -·-~ · -~o· ·c.ents. · 

Even in 1979, ~ully- amortized production costs in the Middle 

East for certain fields is at the same figure, even after fifty . 
. years of ·..:inflation. . - . 

. .-,.But. a·round the:·emd .of~the 19th century; oif·was: a desi_.rable,yet· 

.exot~c co~odity._ A brillia~t.h~st).er·,_ John_ D. _Rockef~ll.e.r,_> : 

set a pattern. of· c.onduct and manageme.nt. for .the 6il industry which· 
. . 

persists today and, along the way··, he triggered the first energy . 

. po Zicy Act in u. 5. history:.~. ,-the 1911/1912~ Sherman .Antitrust Act •.. 

. . . 

Previously~- all mineral·s including ··oil: ·were· considered· ~-equal:· the· 

u·.s.· mining iaws ·f~lly-codi.fied:.in-la72.said, in eff.e~t, that: if 

you find it on public land, it's yours •. on private lands, .. you have 

··make deals with the owners, but the virually f'ree availability· of 

m'i~er~ls ~nd petroleum on 'public lartds. e'stabli.sbe~ a. ceiling ·.on . 
. ~ . 

your costs of. acquisition of ·the resource. Rockefeller's Standard 

Oil ~ompan~ was £~e mo~t sucee~s~ul· in ~~quis~tions, ~nd as the 

. markets gret-1,. the .. most 'successful 'in controlling. them,;;.., often' by· 

unscrupulous methods. The Antitrust Act was not aimed solely at 

oil ~r Rockefeller, but h.is company w~s its fi.rst victim;· to re­

establish a competitive market for oil products, Standard was 

broken up into several separate companies. The New Jersey company 

became EXXON, New York Mobil, California Chevron and so forth. In 

terms of policy, the thinking '~as to protect the consumer ag~in~t 

artificially high prices, a theme that has continued in energy 

policy to this day. -71-
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competition certainly was established, and great succes~es in 

exploration technology·quickly created·a national and worldwide 

oil glut,_ in. the .. 20s. and 30$ •. Because. pro.~uction c;:o.sts of .the~ 

"gushers".(rare but real in a few cases) were·so"-low, .the oil 

was squandered, at the expense of sustained production •. In the· 

mid-30s, "conservation and-control" agencies were set up by the 

producing states,· typified ·by· the Te:Cas· Rai l.roa·a iomniissi.on. This· 

bo_dy set t_~ght ,product~_on limits·, with tne fqrce of law.,: -in" order_ . 
to keep prices at a level which. w~~ld ·tn~ke···cost~ pl~s 'a:· ~r~fit·~· .' .... 

and would eventually make more oil available from each field. As 
. . . . 

policy, these acts served to increase consumer costs: in real .. . 

dollars, -9asoline was_ as ex_pensive in 1935 as it is in "late 1979. 

The apparent policy conflict between federal· and state energy 

laws, and between laws.-in the same jurisdiction, is quite typical· 

of this complex area. For example, natural gas was mostly a waste 

product from oil production until pipelines were.built and .markets 

created for it by the industry. Bu~ it soon became a fuel of choice 

fo.r domestic users, and the Federal. Power Commission stepped in 

to set maximum wholesale prices in interstate commerce, while the 

states' public util.ity commissi~ns regulated retail rates~ Then 

in 1973/74 gas became critically scarce, and the producers argued 
.. . 

with considerable. justification that it just wasn't worth .going after 

new I costly sup"plies at the old prices~ FPC waffie"d for years be~ 

fore g~anting price in~reases,·and only now ~re we moving toward 

price de~ontrol. · 

Oil prices also received federal attention; in the SO.s and 60s there 

was a schiziod, _shifting reaction by Congress toward imported oilp 

sometimes favoring the lower cost s~pply and then moving toward 

protection 6f the do~estic producet~' profits. 6uring this·~er~ 
iod oil policy was written by the Senate, in the form of actions 

by a few ~w~ful committee chairmen. But Congress also took some 

longer-range steps: it modified federal leasing procedures to max­

imize government revenues for e:rploratio11 rig1:ts~ and it finally 

settled the claims of the states for offshore oil lands. Until 

the 1.973 Arab oil. embargo~ Congress moved lightly an~ cautiously 

against the status quo; the Arab embargo and the sudden power of 
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... 

·. OPEC ~re .. no~ bei~g attributed to the intezonational.. and mu_Zt_i~ . . . .. @} 
·national oil. corrti>anies, with pos·sible aid from the State -Dep~rtmen-t... · · 

. But. two other a_reas: beg~n~ . in. tb~ late 6(fs and. early ··70s/ to . ·; 
.. produce dramat-iC: effects·. 0~· e_nergy .S\lppiy i ~- c~sts .. ~nd, ··~vail.'l~il_ity. . 

of domestic resources (vs._-foreign)o Indeed we are stili ·unable to 

see "clearly what their outcome will be. 

... .. .. . . 

First,. nuc1~ar p6Wer '· · .h~iled _·j.n tl'\.e p_6~t .W\::1.· _II: _peric:>d. ~s t.he· 

triumph of technology and saviour of the utilities, beg~n to 

default en its premise. It worked, an~ still does, but at much 

··higher" r.-ost,· with ionger· lead. times ·and. ·with, more~ or at least 

more-appreciated risks to health and safety, than was said'in 
the early 6'os by :its arde.nt :bo~st.e~~. This 'setback ·caused ·inany 

utilities to cont{nue, and even increase their reliance on oil . . . . . . •. . . . 

and gas even whetl' it was apparent• that supply and cost ·upsets. 

- were inuninent~ Thus inst;.~ad of fre~ing oil. and gas for industry, homes 

and t~ansportation, the do~nward spiral of" rnicle~r power. s "for·.;. '· . ' 

tunes exacerbated the pe~roleu~ crises ·at the worst· po'ssible~ time~.· (5:~:· 

The second blow was fallout . from the . erwironmental· concern. which 
. . . 

gripped the u.s. through the 60s and culminated in .the .!lationat . ,_. 

Environmental. PoZ.icy Act ·of·.Z.970. along with associated iecjisiat~· . 
. . .. 

~on ·and _cre~tion··o·f·a- ·lar·ge·, powerful· regulatory agency-.:.NEPA· ,·_ .. · ... ·· .. 

itself--is short' and ·~imple::.it>~-hly ·says, "look·b~foi~- you leap" ••.. :.· .. 

Bu.t both EPA ·and the. state ... ag_enctes: patteriled. 9n it ~E!re .. g.ive.n,·.:: <-; ·. · ... 
enormous powers through administrative law, and virtually all 

of them have bec·o~e "hard--liners" on standards and enfordement·~. 

Few question that~ especially· in the period ·1950 through ~965, 

techl1olcJgy-and e~onomics. combined t? cx:.eate intolerable· growth 

rates· o"f'."poliutants arid tragic· d"espolla·tioh of :n·a:tural· ·ecosys.tems.·. 

NEPA was well-conceived and well-tirnedi the arguments· arise· in 

its current· interpretations and an all-too-common tendency of its 

administrators to deal from a single, narrow stance with a broad,· 

terribly complex set of issues related to energy production and 

use. For example: EPA regulations which force automobile exhaust (.:}.: 

emissions to be reduced "waste" almost as much gasoline as the 
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amount of the shor-tfall in.l979 which followed events in !"ran, 
and the crude price increases· which became feasible for OPEC produ­
cers at that time. amo~nt to _an appar~ntly perin~n~nt penalty ~o ··· 
. the. consumer_--~-~. l2 .. td ·-is¢ p~r· g~llon·~ Ala·s~an co"~'i, which contains -

only 0.2% or less sulfur, must be burned in· utility powerplants 
. - . . --

which have scrubbers capable of removing 1·0% of all original sul- · 

1-.· fur in the coal: f~rst, there .is -doubt that any technology can meet ·· 
I this "·standa:rd,. "since it --~~s desig.~ed ·f~r n6rmal :6cia·1~ with "i. to -5, .. • 

. . 

sulfur, and second, the utility would, under anothe~ EPA regulat-
. .. . . \ 

io~ have to buy sulfur and add it to the flue gas in order ~or the 
electrostatic precipitators to be able to remove particulate poll­
utants·. An.d the list goes on. 

Taking the historic vie~, absurdities will be reduced an4 compromises 
will be reached ;-n at ieast the prac:ti::al matters, if not the 

- symbolic ones.·aut·in the first swing of the environmental. pendulum~. 
ye.t another faction with, ·today, excellent access to the policy­
making-leadership has· emerged. The issue is grawth and. growth rates, 

as illustrated by the Rule of-72. Some people are. fed up w~th the 
. . .. -

historic, expansionist, materialistic u.s. pattern and want to re-
turn to simple, non-acquisitive "lifestyles" which, among other 

. virtues, require less energy supply per person, ~~ even ~er unit · 
of output-~· .As with any heterogeneo-us grouping there are exceptions r 

. . . . 
but in general these educated, articulate people ~rge: "no nukes", 
thir;k small in h~~sing a"nd t~ansportati~n, abando~- most c.hc~ic~i .· 

or non-organic products, develop solar.power and alternative_energy 

sources at a decentralized level,· become' self-suffic.{ent on the 
land· and attempt. to encourage a postindust_riaZ socie_ty. 

The policy conflict with conventional economic systems Qf the p.Sc 
is apparent and does not require elaboration; less apparent is the>. 

latent conflict at the social and societal level with the poor, old 
or otherwise marginally-included members of society. Nowhere is this 
more urgently in need of resolution than. in the urban environment:; 

urban people who are barely hanging on cannot afford composting 
toilets from Sweden or solar greenhousen built of aluminum, plastic 

sheeting and styrofoam. They can't buy 20 acres of cropland in the 
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country.; . nor can .they. comprehend the "meaning and . cqnt.ent of 

a technical bulletin. on agric1.1ltu~e, conserv~tion. or. .. consumer . 

. . ·economics." 
.. . . -._ . 

.: . 

.. ···-************ 

_ _summary_ .... 
·Ener·gy··-policy ln :the··-u~·s·:· t~ay .. ·is.largely·· petr~leuril. Policy;: :· ,_. ·;··~ 

and we have never .been able to produce coherence ar.d stability · 

in our stand on oil and gas. Coal, nuclear and "alternative" 

·energy iorms are all practical, but more costly, or more diffi-

_cult, or""more damaging, .. or simply messier. to deal. w.~~h.,.. .. 

Government tries to help, but is inept and conflictive at. the 

working level, w~en th~ problem ·is interpretation of vague policy. 

I~stitutions are importan~_in.deter~ining who will get what form . . .. . . . . . . . . . . . . . .:. . ~ :. . . . . . . · .. :. 

of energy at what price; a capitalist; ·free-enterprise system 

lodges power in~· some institutions·· \oihile shor.t-ch~n_ging others., .. 

even· though it is the only system which has proven capable of. 

delivering the goods. . .· 

· Energ.y. crises are not n~w,. and will. recur. The historic evidence 

-:: 

. suggests that technology. wil~ find a way :out, .although "the foss.ti 

fuels w1ll be ever-more-costly because there are better us~s' for .. 
• . ' :a • • . ~' • • . ·. -· 

them· than heating ba:thwater o . • , ·· ·· 

... 

In urban energy manage~ent, staff.: and eiected of.fic.lal~ must be::.. 

giri "to see th~ir day-to...:day en.ergy .pr;blems, which o_rlginate at . 

the consumer./cpnst1 tu~nt .level, as repez::c.ussi.ons of. historic, 
~ational aad. worldwide ·events· tot~lljr. beyorid th~ir· control.· It .. 

·is ~mf.ortu.r.·~~e· ·but provable· that· there· i·s \:rery .lit;.:tie· tlle· loc·al· ···, · 

goverrunent can. do. except apply tout~niquets . to bleeding wounds; 

federal and state/regional programs which are based in realistic 

appraisal are still just over the horizon. 

. · ... 

.... ·:: ... 

But now that energy is being priced realistically, people may 

once again appreciate its value, and this means, to the urban man- @; 
ager, that good ideas will be listened to. 
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Conservation is the best idea, not because it solves the supply/ 

/demand problem but because it reduces the peaks of demand which, 
under the regulatory system, require a supplier to build and buy 

to the level which meets any demand .foreseeable. Peaking ."capacity" 
was easy in the old days, but is terribly costly to everybody in 
1979 and future years. 

If energy suppliers are to meet peak and average demands, there 

has to be a leveling-out process at work on the demand side. Here, 
local government c~n do a lot. Extremist regulation such as that . 

recently enacted by Porti.and, _OR,· is interesting to contemplate and 
observe, but it runs counter to the way· things are in big cities• 

The owners and suppliers of energy are in good shape; so, also, 
are their ideaological·opponents, ·the "no-growth" and extreme 

-environmentalists. This paradox results in rising consumer costs 
·for energy to everybody, but only the fairly affluent can ignore 

them. The ~rban middle class and the disadvantaged will· suffer in 

an inverse ratio to their disposable incomes, but.in terms.of . 

real dollars, their suffering will be-no greater than what they 

are experiencing in food, housing and other costs.of .living. 

Energy has, .since the rise of coal, become a commodity in national 
and WOrld ~arketS 1 . and it iS . proba-bly. unwise tO treat it aS a 

special case in social theory. While beyond the scope of this lecture, . . . . . . . . . . . . . . . 

it is true that there are certai~ limits and leveling forces at 

work, such as synthetic fuel products from shale or coal, and 

photovoltaic el~ctricity supply. The joyride of constantly- declin­
ing real costs is ended, but the upper limits have been established 
for the next century or two. 

Energy use in an urban community will be determined not so much by 
the community's "policy" declarations as it will by population and 
commercial/industrial use_patterns. Careful, knowledgeable legislat­

ion can,coupled with awareness of forthcoming technological advances,act 

to reduce, but not cure, the community's energy problems. While 

technology may set the upper limits, the lower limits will be 

set by economic considerations for as long as the classic economic 

theories persist in this country. 
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SESSION 3. NATIONAL ENERGY POLICIES AND PROGRAMS 

Student Outline 

A. Alternative Energy Policy Perspectives 

1. Four different perspectives 

a. High technology 

b. Energy efficiency 

c. Appropriate technology 

d. Societal transformation 

2. Amory Lovins' two energy paths· 

a. The hard energy path 

b. The soft energy path 

c~ Transition technologies and policies 

B. Federal Energy Legislation Since 1974 

1. Major legislation between 1974-1977 

a. Solar Energy Research and Demonstration Act 

b. Energy Policy and Conservation Act 

c. Energy Conservation and Production Act 

d. Electric Vehicle Research, Development, and Demonstration 
Act 

e. National Energy Extension Service Act 

2. The National Energy Act of 1978 

a. Public Utilities Regulatory Policie~ Act 

b. Energy Tax·Act 

c. National Energt Conservation Policy Act 

d. Power Plant and Inductrial Fuel Use Ac~ 

e. National Gas Policy Act 
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3. Energy Legislation of 1979 

a. Department of Energy Standby Conservation Plan 2 

b. Emergency Energy Conservation Act 

c. Energy Management Partnership Act 

d. Community Energy Efficiency Act and Local Energy Mana~e­
ment Act 

e. Priority Energy Project Act 

f. Crude Oil Windfall Profit Tax Act 

c. Durrent Federal Energy Policy Proposals 

1. Discuss recent proposals 

.Reading Assignment 

John Sawhill, Energy Conservation and Public Policy, Chaps. 1, 3 

Stephen Lyons, Sun!, pp. 9-67 

Barry Hyman,_ "Alternative Energy Policy Perspectives," Re~~rence 3-A 

u.s. Department of Energy, A New Start: The National· Energy Act, 3-B 

Suggested Reading: 

Lovins, Amory, 1977. Soft Energy Paths: Toward a Durable 
Peace. Cambridge: Ballinger, pp. 25-60 
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ALTEIDJATIVE ENERGY POLICY PERSPECTIVES 

Explanation: Underlying all the technical and economic debate over solu­
tions to the energy problem is a more fundamental ideological controversy 
about the kind of society we want to have in the future. The true nature 
of the technological/economic debate cannot be appreciated without an 
understanding of this underlying socio-cultural conflict. Four alter­
native ideological perspectives on the energy problem can be identified: 

High technology, or the "historical growth" scenario. The ultimate solu­
tion to the energy problem lies ·in new, extremely complex, and highly 
centra~ized technology. Primarily this will be breeder reactors and 
synfuels, although it may eventually include nuclear fusion solar elec­
tricity generating stations. Other technologies, such as conservation 
and solar, are at most.only transition techniques to get us through the 
next 20 or 30 years until nigh technology can permanently solve.the 
energy prublem. The goal of this approach is to permit continued econo­
mic and energy growth, with consequent-improvement in.our standard of 
living. 

Energy efficiency, or the. 11 technical fix 11 scenario. With this approach, 
the ultimate solution to the energy problem still lies in new technology. 
It gives much more serious attention, however, to producing and consum­
ing energy as efficiently as possible. Energy conservation truJugh 
greater operating efficiency is viewed as a major source of energy that 
can solve much, if not all, of the energy problem. This perspective 

- wants to ma:i,ntain or improve our standard of living, but asserts that· 
this can be attained with only moderate .or no energy growth •. 

Appropriate technology, or the "cons.ervation/sola:t:~. scenario. 
·The solution to· the energy problem, from. this perspective,· lies·· in ex-
tensive· energy conservation combined with increasing use of energy from 1 

renewable (solar)·· sources.· It advocates using a diverse array· of energy I 
technologi~s, all ap~ropriately scal~s to the task at nand, and all . 
relatively decentralized. Some minor lifestyle changes will be necessary 
to achieve these goals, but they will not.create serious problems. Its 
goal is to reduce our total energy consumption by 30% to 40% percent, 
and produce most of that energy with appropriate solar techniques. 

Societal transformation, or the "small is beautiful .. scenario. This 
perspect~ve incorporates extensive energy conservation and a total shift 
to renewable resources, and also calls for new lifestyles and social 
institutions that are less oriented toward energy consumption. The basic 
goal of this approach is to improve ou~ quality of life. in· a.non~material 
sense. It particularly stresses developing new patterns of "sL~pler· liv7 
ing 11 that will enrich individual lives and social relationships. As a 
result, the U.S. would become a truly "post-industrial society." 
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. A New Start 

"Today we can rightfully claim that we have a conscious national 
policy for dealing with the energy problems of the present and 
also to help us deal with them in the future." 

Those were the words of President Carter at the signing on 
November 9, 1978, of the most coMprehensive energy legislation 
the Nation has yet enacted. 

The National Energy Act is a significant first step toward assuring 
the adequacy of domestic er.ergy supplies and the health and 
vitality of our econor.-1y. 

As President Carter said after passage of the Act, "We have 
declared to ourselves and to the world our intent to control our 
use of energy, and thereby to.control.our own destiny as a 
Nation." 

Underscoring its importance are estimates indicating that full 
implementation will save the Nation at least 2.5 to 3 million 
barrels of oil imports a day by 1985 over what otherwise would 
be the case. And for each million barrels of oil per day not 
imported, the United States saves at least $5 billion a year in 
overseas payments. 

Energy Secretary James A. Schlesinger, whose department is 
administering the Act, said its purpose "is to put into place a 
policy framework for decreasing oil imports by: 
• replacing oil and gas with abundant domestic fuels in ind\Jstry 

and el~ctric utilities, such as coal, 
• reducing energy demand .through improved efficiency, 
• increasing production of conventional sources of domestic 

. energy through more rational pricing policies, and 
• building a base for· the development of ·solar and renewable 

energy sources." 

When President Carter submitted tu Congress the Plan on which 
the National Energy Act is based, he said, "There is an energy 
challenge to be met .... I have faith that meeting this challenge 
will make our lives more satisfying. We can rediscover the 
ingenuity and the efficiency which have made our Nation 
prosper, rather than deepening our dependence on insecure 
imports and increasingly expensive conventional energy supplies." 

I 
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THE CHALLENGE 

The President mentioned "meeting a challenge." What challenge? 
Isn't there plenty of energy, plenty. of oil? We read about "oil 
gluts," and about "significant new oil discoveries." Why is there a 
challenge? 

There is indeed an energy challenge to be met, a transition to 
undergo, an oil· problem to be solved. Last year, this country used 
energy at a rate. equivalent to 37 million barrels of oil a day. 
Almost half of that energy came from oil itself. And almost half 
of that oil, a quarter of our total energy consumption, was 
imported. Each and every hour, the United States imports an 
average of almost 400,000 barrels of oil, an unsustainable rate, 

THE REALITIES 

The National Energy Act is based on recognition of four realities: 

1. World oil production will peak sometime during the next 15 
years, while world oil demand will continue to grow. Exactly 
when this prospective supply-demand gap will occur depends 
on the willingness and ability of the Organization of Petroleum 
Exporting Countries (OPEC) to produce, and on the 
willingness and ability of the United States and other nations 
to limit demand. This gap is expected to occur in the mid· to 
late 1980s, but could occur sooner. 

2. Even if adequate oil supplies were availab.le in the mid· to. late 
1980s, the United States could not afford to pay for them. The 

· balance of payments outflow would have fiscal and economic 
effects that would be increasingly unacceptable, socially and 
politically, domestically and internationally. 

3. Even if these economic, political, and social impacts could 
somehow be minimized, .foreign policy Jnd strategic and 
national security implications ot increased oil impor.t 
dependency would be intolerable. 

4. The world oil problem will be resolved, either uncontrollably, 
through severe economic shocks to national economies, or 
controllably, through concerted early action to ease the 
transition that must be made to more abundant sources. 
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So we have no alternative; we must reduce dependence on the oil 
we're importing, and we must use the oil we consume more 
efficiently. To achieve this goa·l, the President asked for, and 
Congress gave him, with some modifications, energy legislatio!"' 

. covering the following are~s: 

Energy Conservation 
Coal Conversion 
Utility Rate Reform 
Natural Gas Pricing 
Tax Credits for Energy-Saving Investments 

Brief descriptions of each of these portions of the Act are given 
below. · · 

CONSERVATION: Highlights of the National Energy Conserva­
tion Act of 1978 

The reduction of energy demand through efficiency is central to 
the objectives of the National Energy Act. Conservation provides 
each memb.er of the public, every family and business and 
industry, a chance to take direct action to reduce their own 
energy bills and, consequently, the· amount of dollars spent. 
overseas to pay for imported ·oil. 

Benjamin Franklin once said, "A penny saved is a penny earned." 
Today, it can be said that: "A barrel of oil saved is a barrel of oil 
earned, and then some." It may cost a little to save a barrel of _oil, · 
for example~ by insulating your home: It may cost nothing at all,· 
for example, by turning out unneeded lights. The average cost of 
conserving a barrel of oil is estimated at le~s than $7 a barrel. But 
to buy that barrel of oil from overseas would cost $14 or $15 
now, and $1 f. or more by the end of 1979. Synthetic oil made 
from coal might cost th~ equivalent of $25 a barrel, or more. 

So in a very real sense, cqnservation is our best, cheapest, and 
quickest source of oil supply. In fact, our wasteful and inefficient 
use of energy in the past gives us broad opportunities to conserve. 
"We must," Secretary Schlesinger said, "avoid increased 
dependence on oil .... We must achieve a higher degree of fuel 
efficiency. We must learn to conserve." 
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A major conservation prov1s1on requires governors to submit 
plans to the Secretary of Energy on how electric and gas utilities 
and· oil . dealers in their states will advise customers of 
conservation and solar energy measures and the savings and costs 
of such measures. The Act requires utilities to inspect·on request· 
a customer residence. Lists of lenders, suppliers, and contractors 
must be provided along with offers to arrange for installation and 
financing of conservation and solar materials by listed firms. Ex- . 
cept in certain cases, utilities are prohibited from actually instal· 
ling materials or making loans. 

Other provisions that encourage conservation include the 
following: 

• Grants of up to $800 for low-income urban families for insu­
lating or weatherizing their homes. 

• Grants of up to $1500 f~r weatherizing homes of low-income 
rural families through the Farmers Home Administration. 

• Grants through HUD to finance energy conservation 
improvements for multi-family housing projects for the elderly, 
handicapped, .and low- or moderate-income. families. The Act 
requires HUD to set minimum energy efficiency standards for 
multi-family houses and for new FHA housing. 

• Loans and loan insurance for residential energy-saving 
improvements, and for ·the installation of either .active or 
passive solar equipment. 

• A 20 percent increase in federal mortgage insurance for 
buildings with solar heating systems. 

• A 3-year $100 million program for installing solar heating and 
cooling in federal buildings. 

• A. 3-year $9oo million prograni for·. e·nergv audits and 
improvements i·n schools, heal~h care facilities! and other 
public buildings. 

• Energy efficiency standards for major home appliances, such as 
refrigerators and air conditioners. 

. 
COAL CONVERSION: Highlights of the Power Plant and 

Industrial Fuel Use Act of 1978 

This country is blessed with the richest coal reserve in the West· 
ern World. A basic thrust of the National Energy Act is to reduce 
our dependence on imported oil by at once expanding domestic 
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coal production, and by encouraging large users to shift away 
from oil and gas to coal, waste, and other fuels, used in environ· 
mentally acceptable ways. 

The National Energy Act will help achieve this shift by: 

• Prohibiting the use of oil or natural gas in new utility genera· 
tion facilities, or in new industrial boilers with fuel-heat input 
rates of 100 million Btu's per hour or more. 

• Requiring existing coal-capable facilities to use coal, and 
requiring other units to us~ coal-oil mixtures. 

• Requiring the use of natural gas in industrial and utility plants 
to end by 1990 (with certain exceptions) and limiting gas use. 
in such plants unless short-term supplies are sufficient to 
justify temporary exemptions. 

• Helping utilities fund pollution control through an $800 mil· 
.lion loan program. 

• Prohibiting use of natural gas _in small boilers (less than 100 
million Btu's per hour) for space heating and for decorative 
lighting. 

• Funding several programs to reduce the social and environ· 
mental effects of increased coal prod!Jction. 

.. . . 
~TI LITY R_ATES: Highlights of the Public Utilities Regulatory 

Policy Act 

For decades, consumers were encouraged to use more, rather than 
less, electricity. The public utilities rate reform section of the 
National Energy Act, however, is based c;m the principle. that 
electric rates shbuld ·encourage the conservation. of energy and the 

. . . 
. efficient use of resources. 

This legislation requires state utility commissions to consider, 
VI.·. thin 2 years, six kinds of utility rate reforms: 

1. Time of Day Pricing-charging more for electricity used during 
the day, when everyone is using it: and less at night. 

2. Seasonal Rates-charging more when ;~ir conditioning loads are 
high. 

3. Cost of Service Pricing-charging less for customers whose type 
of electric service is easy to supply. 

4. Interruptible Rates for customers willing to have service cut 
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during high demand, and Load Management Techniques aimed 
at reducing demand. 

5. Prohibition of decreasing rates for larger blocks of electricity. 
6. Lifeline Rates-uniform lower rates for the first several 

hundred kilowatt-hours for residential users. 

The Act does not provide the Department of Energy with the 
authority to force state commissions to adopt any rate reforms; it 
merely requires that hearings be held. Under the Act, rules 
changes must also be considered regarding master metering; this is 
the practice of having one central meter for a number of apart· 
ments, so that residents have no means of judging their individual 
energy consumption. Hearings must also be held to consider pro­
hibiting utilities from advertising at ratepayers' expense. 

To stimulate cogeneration, yvhich is the use of excess heat 
produced by one p~ocess (such as electric generation) for another 
purpose (such as heating buildings). regulations will be developed 
requiring utilities to buy and sell power at fair rates from qual­
ified cogenerators and small power producers. 

The Energy Act also authorizes funds to help consumers present 
their cases and objections before ·utility regulatory commissions. 
An Office of Public Participation will be established within the 
Federal Energy Regulatory Commission (FERC) to coordinate 

· aid to the public and to administer intervener funding assistanct.c. 

NATURAL GAS PRICING: Highlights of the Natural Gas Policy 
Act of 1978 

This law for the first time ·creates a single national market. for 
natural gas, which is the cleanest burning, least polluting, and· 
most easily transported of all our fossil fuels. Previously regula· 
tions applied only to gas sold outside a producing state in inter­
state pipelines. Thus 40 percent of the natural gas produced has 
been out of the reach of the interstate market, partly because of 
the higher prices available inside the producing stc.te;_ now all 
states have access to this gas. 

Under our prior regulatory regime, as intrastate markets became 
saturated, a glut developed inside the producing states, which led 
to an excess of approximately a trillion cubic feet of gas produc· 
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tion annually. That gas will now be available to flow across the 
country into the interstate market. As a result, consumers will 
benefit from more abundant supplies. 

Initial price increases will be applied to large industries using 
natural gas as boiler fuel. Increases in gas prices for homes, 
schools, and hospitals will be smaller. For home heating, natural 
gas will remain the cheapest form of energy for many years. With 
more gas flowing in the interstate market, gas hookups for some 
existing homes and for new housing can be permitted, reducing 
the hl· .Tie heating load on imported oil. 

The law provides for an end to price controls on.new natural gas 
in 1985. At that time, after a moderate period, either the Presi· · 
dent or the Congress will have the authority to reimpose controls 
for up to 18'months. 

The·purpose of the Natural Gas Policy Act is to help reduce our · 
dependence on imported oil in two ways: 

• It will stimulate production by giving producers increased 
prices;· so they cim afford to explore more aggressively for ne~ 

·gas:· 

• It will help accelerate the switch away ·from gas to more 
abundant fuels for the most :inefficient users, while mak.ing · 
more gas available for other industrial users, as well as for new 
homes. 

ENERGY TAXES: Highlights of the Energy Tax Act of 1978. 

·1r1 ·addition to the conservation measures mentioned earlier, the 
Energy Tax Act includes these conservation provisions: 

• A tax credit of up to $300 ior homeowners who install insula· 
tion, storm doors and windows, caulking, weatherstripping, 
modified f!ue openings, automa~ic furnace ignition system·s, 
clock thermostats, and other energy-saving devices. Thi:; credit 
is retroactive· to April 20, 1977. the date the President's energy 
message went to the Congress. 

• A tax credit of up to _$2200 for homeowners who install solar, 
wind, or geothermal energy equipment. also retroactive to 
April 20, 1977 . 
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• An extra 10 percent tax credit (in addition to the regular 10 
percent investment credit) for businesses that install certain 
energy-saving or energy-producing equipment. This credit is 
retroactive to October 1, 1978. 

• A tax on "Gas Guzzlers," beginning with the 19.80 models. In 
1980, cars getting fewer than 15 miles per gallon will be 
required to pay taxes ranging from 5200 (for cars getting 14 to 
15 miles per gallon) to 5550 (for cars getting less than 13 miles 
per gallon). In 1985, the Gas Guzzler tax will range from $500 
(for cars getting 21.5 to 22.5 miles per gallon) to $3850 (for 
cars getting less than 12.5 miles per gallon). 

CONCLUSION 

The National Energy Act is an important start toward confront· . 
ing the serious energy problem that faces the Nation-indeed, 
faces all oil-consuming nations-namely, the growing dependence 
on insecure and finite sources of oil. We must begin now to make 
the transition toward more abundant, more secure· fuels. We must 
adjust our homes, factories, and automobiles· to meet these 
energy realities, while there is still time. 

The basic problem is simple. Growth in world oil production 
cannot keep pace indefinitely with oil demand, which is rising 
relentlessly year after year. This growing appetite for oil is rapidly 
approaching the world's capacity to produce it, if that capacity 
has not peaked already. Even with a lower growth rate, the world 
would require production of 350 billion barrels between now and 
1990, almost as much as the 360 billion barrels that have been 
produced since the beginning of the oil age in the mid-nineteenth 
century. 

To be sure, finding new oil would put off the day of reckoning­
the time when world oil production peaks and begins its long 
slide downward. But big new oil strikes nave not been keeping 
pace with the world's need to replenish reserves. To maintain 
even today's pace, new fields the size of Kuwait <Jnc.l Iran will 
have to be discovered every 3 years, new fields the size of Texas 
or Alaska every 6 months. The last major United States oil strike 
was in Alaska a decade ago. 
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The new National Energy Act is a good beginning toward achiev· 
ing energy objectives between now· and 198!;). But much more 
needs to be done. Government action alone is not the answer. 
The hard work and cooperation of the American people in their 
homes, cars, businesses, and industries also is needed. Solving the 
energy problem, transforming our economy into one less depend· 
ent on imported oil, is largely up to each citizen. 

Meanwhile, the Departme.nt of Energy, in consultation with tile 
public and with Congress, is. seeking new ways to reduce energy 
vulnerability. The department is accelerating its programs to ! 
provide alternative energy sources that could be commercially 
ready when conventional sources become scarce· and expensive 
early in the next century, For example: 

• Research and development programs are being accelerated to 
_.improve the efficiency of oil and gas combustion. 

• Support for major experiments in magnetic confinement, laser, 
and ·particle beam fusion.is being inc.reased.· 

• The Federal Government's proposed solar energy budget for 
fiscal year 1980 approaches a billion C:.'JII~;">."whic:~ :, '!ten· 
fold increase in solar expenditures since the early seventies. · 

Traditionally, the Federal Government has mainly been involved 
in the research and development of new technologies, leaving 
commercialization up to the natural processes of the marketplace. 
Now, however, faced with growing dependence on imported oil 
and what it is doing to our economy, this country does not have 
the luxury of waiting for the leisurely market processes to work. 

So DOE is pushing toward the commercialization of those tech· 
nologi'es that can help now, and in the riear future. Some of these 
technologies are: 

• Enhar..ced oil and gas recovety. 
• Industrial fluidized·bed combustion. 
• Passiv.e solar. 
• Solar hot water and industrial process heat. 
• Low·head hydroelectric. 
• Wood combustion. 
• High efficiency motors. 
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That then is a brief appraisal of the energy challenge and a look at 
what is being done to meet that challenge. 

President Carter said at the White House signing of the National 
Energy Act, "With this legislation we face the continuing chal· 
lenge of the future with new tools and also with new resolve." 

ADDITIONAL INFORMATION 

General Inquiries Office of Public Affairs 
U.S. Department of Energy 

·Washington, DC 20585 
(202) 252-5806 

Specific National Energy Act Programs 

Questions about • • • Contact 

Natural Gas Regu.lations Office of PubliC Information 
Federal Energy Regulatory Commission 
Washington, DC 20426 
(202) 275-4006 

Solar and Conservation Contact your local 
Tax Credits Internal Revenue Service office 

Utility Rate Reform Office of Public Information 

Conversion to Coal 

Federal Energy Regulatory Commission 
Washington; DC 20426 
(202) 275-4006 

Office of Public Information 
Economic Regulatory Administration 
Washington, DC 20461 
(202) 634-2170 

Office of Public Information 
Economic Regulatory Administration 
Washington, DC 20461 
(202) 634·2170 
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Weatherization of 
Low-Income Housing 

· ·Sola((lncluding Tax 
Credits I 

Office of Buildings and 
Community Systems 

U.S. Department of Energy 
Washington, DC 20545 
(2021 376-4646 

Solar Heating and Cooling 
Information Center' 

P.O. Box 1607 
· · Rockville, MD 20850 

(8001 523-2929 or 
.(8001 462-4983 in PA 
(toll free numbersl 

·Utility Energy Audits Office of Buildings and 
Community Systems 

~:·, U.S. Department of Energy 

Washington, DC 20545 
(2021. 376-4646 

Government Assisted 
Loans for Conservation 

.and .Solar Energy 

Energy Conservation 
Standards for Housing 

Government National Mortgage 
Association 

U.S. Department of Housing and 
Urban Development 

Room 6204 
Washington, DC 20410. 
(2021755-5593 

Division of Energy Building 
Technology and Standards 

Department of Housing and 
Urban Development 

Room 8148 
Washington, DC 204·10 
(2021 755-6443 
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SESSION 4. STATE AND LOCAL ENERGY PROGRAMS 

student·outline 

A. Funding sources for state and local programs 

1. Federal government funding programs 

2. Pending new programs 

3. Unsolicited proposals to government agencies 

B. State energy programs 

1. Energy management in (ste3:te in which .the course is given) 

a. ·State energy situation 

b. State energy office 
.. 

c. State energy policy and programs 

2. California Energy Resources Conservation and Development 
Commission. 

a. Commission structure and responsibilities 

b. Policies and programs 
.. 

c. Local (city and county) energy programs 

1. Seat.tle, Washington, energy management activities 

2. Davis, California, energy management activities 

3. Energy management activities in (citi in which the course is 
given) 

4. Policy making in local government 

a. The pluralistic character of the American.political process 

b. rhe relationship of pluralism to incremental development 

c. Applicability of pluralism to local government 

d. Applicability of pl~~alism to increMental decision making 
in research and development 

e. Applicability of pluralism to national energy policy 
formation 
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D. Citizen participation in energy management 

1. General principles of citizen participation 

a. Influence of citizen participation on government 

b. Types·of citizen intervention 

2. Citizen participation and-energy policy 

a. Importance 

b. Reasons 

3. Case.study: Seattle City Light Energy 1990 Report 

a. Background 

b. The_ pro.cess 

c. Evaluation 

Reading Assignments 

John Sawhill~ Energy Conservation and Public Policyi Chap. 11 

Stephen Lyons, Sun!, pp. 287-294 

Seymour Warko~, Energy Policy in the United States, Chap~. 1~ 14 

Suggested Readings: 

Freeman, David S. 1974, Eriergy: the New Era. N~w York: 
Random·Housej pp. 158-176 

Washnis, George J. "Community Involvement. 
· Public Ma~age~ent, December 197~. 
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FUNDING SOURCES FOR ENERGY RELATED PROJECTS FOR STATE AND LOCAL 
GOVERNMENT AGENCIES, ORGANIZATIONS, BUSINESS,-~~ IN.DIVIDUALS 

.. 
·Below are listed some e~amples. of ·funds availa,~le for e~ergy related proj~~ts. . .. . 

Further information may be obtained from appropriate Feder~~ State or local 
government offices, from private foundations and from catalogues of energy 
assistance which can be found in federal and public libraries. Examples of 
catalogues available-are the Catalogue of Federal Domes~ic Assistance,_ 

· published· yurl~,. and :the Annual Registex:· of G~ant _Suppo1;t, whieh ·lists; 
private grant sources. · .-. 

Department of Energy (DOE) Appropriate Technology Small Grant Program 
(Region X) 

- Supports projects performed in the states of Alaska_ Idaho, Oregon and 
Washington 

- Grant funds are available for: 
Concept Development Studies; ($10,000 maximum award per applicant) 

- Development Projects ($50,000 maximum award per applicant) 
- Demonstration Projects '($50,000 maximum award per applicant) 

- Between $1 - 2 Milfion will be available in Region X in 1980. 

Department of Energy (DOE) State Energy Conservation Program 
- To establish procedures and guidelines for the development and implementation 

of specific State energy conservation programs 
- Grants are to be used by States in the development, implementation 

or modification of a .State energy conservation plan submitted to and 
approved by DOE. 

-Grants FY 79 $47,000,000. 

DOE Te~cher Development Projects in Energy 
- To train or to update the training of college and university fauclty, 

high school, junior high and elementary teachers in energy resource 
alternatives, conservation, environmental effects, and.social/political 
aspects of energy development. 
Teacher_Development Obligations FY 79 $1,300,000. 
. . . 

DOE .Weatherization-Assistance Program· for Low-Income.Persons 
~ To insulate the dwellings of low-income persons, pe1rticularly the 

elderly and handicapped low income. 
- Grants FY 79 est $198,750,000. - · 

HUD Community. Development "Block Grant Prograro 
- Federal grants are given to. local governments· for development· projects 

chased ·by the communities themselves 
Also 

- HUD Section 312 loan assistance can be used by individuals for weatherization 
projects (3% interest, 20 year repayment) 
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HUD Passive Solar Residential Design Competition and Demonstration 
Passive Solar Residential Design Competition and Demonstration 

2 

- $1.4 million: Awards of $5,000 each were made for 145 designs for new 
homes, with awards of $i,OOO each for 17 retro_fit designs. ·SO Construction 
awards were given. 

IRS Energy Credits for Individuals 
- Expenditures for home energy conservation; and 
- Expenditures for renewable energy source property 

. . . 

Solar Energy Research Institute . (SERI) . 
- Accepts proposals from orgariiz·ations, including small businesses, for · 

ir.vestigation of innovative concepts for photovoltaic conversion and 
other solar applications. 

- · 1979 funding level approximately $1.5 million (to 16 organizations) 

Co~unity Services Administration National Center for Appropriate 
Technology (NCAT) (Butte, Montana 

provides funds for Community Development. Corporations, .. Community Action 
Agencies and the State Office . of Economic. OppoJ;~unity. 

Ford Foundation Resources and the Environment Program 
Grants for the improvement df people's environment, including support 

of ecological approaches in the education of resource planners and 
administrators; support of policy studies; and international cooperation • 

- Eligibility: Qualified institutions, in9ividuals and communities with 
appropriate interests. 
Grant amounts vary: Total 1978 $9,939,366 (70 grants) 

Other grant programs include: 

Small Business Administration 
-Loans for Small Business energy projects. 

Urban Mass - Transportation Administration, Department of Transportation 
-Capital Improvement Loans and Grants 
-Manageriai Trai-ning Grants 
-Demonstration Grants, itc. 

Community Services Administration 
- Emergency Energy Conservation Ptrgram 
-Stat e Economi c Opportunity Offices 
-Communi ty Eceonom:L c Deve lopment 

DOE 
- Energy Ext ension Service 
-In f ornuticn Services 
- \.:o r k Experience 
- Resear ch and De.vc l opment in Energy Cons ervation 
- Na t i on al Ene rgy Informa tion Cent e r 
-Gr~n t s fo r Off i ces of Consumer Services 
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PREDICTED FUTURE ELECTRICITY RATES IN WASHINGTON STATE 

(Assumes 5% dependence on nuclear energy.} 
. . -

. ' 

Year Mills Eer kilowatt hour in constant 1975 dollar.s.· -

Costs Residential Commercial Industrial 

1975 2.39 12.14 12.91 3.63 

1980 4.51 14.13 15.07 5.79 . 

1985 6.19 15.98 16.75 7.47 

1990 10.46 20.25 21.02 11.74 

1995 11.88 21.67 /2.44 13.16 

2000 13.90 23.08 23.85 14.57 
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PROGRAM MEASURES OF THE WASHINGTON STATE ENERGY OFFICE 

.. 
Prograll_\ Measure .. 

Thermal .Stan.daras · 
Lighting standa.rds· 

Procurement Practices 
Promotio;, of the Ava i labi 1 ity 
and Use of Carpools, Vanpools 
and Public Transportation 

Residential Energy 
Audit Program 

Homeowner's Energy 
Conservation ~lorkshoEs 

Retrofit information 
Dissemination 

Energy Efficient -
Home Promotion 

Driver's Education 
Energy Conservation Module 

Transportation Management 
and Coordi na t.i on Py;ogram 

.... 

Enforce 55 MPH 

Public Awareness 
in transportatiqn 

State Ride Share · · 

Industrial Program 

Conservation in 
Agricultural Production 

\ 

Total Co~t 
·.: ·l~r7s-198o· 

··.. · .. · . 

83,949 

103 1912 

57.824 

89,483 

77 2160 

103 1589 

7,824 

59,324 

61,650 

0 

63,650 

.7,214 

278,791 

13~047 
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Expect-ed · 
'.. Energy :. -

.· ·savingl;l . · 
in 1980 
(1000 Btu's) 

. · .. _·4. 30 
. 1.20 

.94 

.72 

4.75 

4.60 

1.38 

.40 

.65 

6.14 

.66 

-61. 

.006 

33.03 

3.60 

·. ·s .co~t per 
1000 Btu ~s -
S~ved· 

.. 
. 15,263. 

110,545 

80.311 . 

18,839 

__!£. 774_. 

75,064 

19,560 

91,268 

10,041 

N/C 

104~344 
. · .. 

. i ,202,333 

8 5441 
----,.. 

3,624 
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Program Measure 

·lif~ Cycle Cost A~~lysis· 

Commercia 1 Buildings . 
Self Audits · 

Commerc·i a 1 Bu i 1 dings · 
Building Automation Study 

local Government 
Energy Management 

State Government. 
Energy f·1anagement · 

Community Energy 
Management 

K-12 Conservation Education . . 
Community Education 
Road Show 

State Administration 

TOTAL 

Total Cost 
1978-1980 

. 28,224 

. 259,974 

50,000 

686,388 

I 
I 

59,599 1 

172,896 

465,266 I 

102,474 

171,674 

~.003,912 
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Expected 
·Energy 
.Savings 

.. iri. l980 
(1000 -~tu' s.) · 

··!" •. 

. • 86. 

9.60 

~18 

1.03 . 

.l.08 

3.42 .. 

5 .• 2 . 

.90 

85.25 

2 

$ Cost per 
1000 Btu'~ 
Saved ~" . . . .. 

. .. 
. "32 ,819 . 

27,081 --........... -.. · ... 

. ' 

. 'l77.,778 

666,396 

. 55,184 

. 50,554 

89,474 · .. ---l .. 
113,860 
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EXCERPTS CONCERNING ·SEATTLE FROM."LOCAL qOVERNMENT ENERGY .ACTIVITIES" 

u.s.· Department· of Energy; July 1979 

... 
· . 

. t-Io~~: ·: _Thi.s· was ; deta:iled -~.z:taly.s~s of. the energy. conservat.:ion. prog~ams .. 
and activities presently-being conducted in twelve citiesand·count~es. 

"The four corrununities with broad energy policies are·Minneapolis, King· 
County, Sea t.tle, and the Gi ty of ~os Angeles. " . 

. . . 
"The ·only community-oriented p~an which·includes a·quantified goal i-s· 
Seattle's.ri · · ·· · ·· · · ·· 

"With the. exception of. Seattle •.•• most. of the. governments have very few 
staff offic~ally assigned to energy." 

"The size of local commitment-to an ongoin.:J program ranged from Alameda 
County, which has no energy coordinator or specific conservation p:cu:­
graQ, to the $3 million provided by Seattle City Light's operating 
revenues and $3 million.in capital improvement funding for the city's 
conservation program (FY 1979) •. 

"Seattle. City Light is probably the premier exar:lple of how·. a .municipal 
. utility can help in carrying out a local government's energy policy. 

SCL has the lead in convincing and assisting residents, Qusinesses, and 
industry to moderate their demand sufficiently to avoid the·need to 
constrict the 230 l-1W of generating capacity otherwise projected to be 
necessary by 1990. The utility's Conservation Office was established 
by the City Council in o~der to i.r.:;.plement this policy,. and vmrks close1_v 
with the City Energy Office under the Mayor •••• In addition to 
helping customers conserve, SCL is investigating centralized and de­
ce~tr~lized uses of renewable resources appropriate for the Northwest. 
Th~s ~nterest in new technology is part of the search for alternatives 
to conventional generating capacity." 

·"Seattle City ·Light.has·funded the ~ityis·oepartment· of Community' 
Development to analyze the ·institutional· and .. legal barriers to:. solar· 
use, a.~d expects to use the results to change local OJ:"dinances and 
codes. 

"t-li th th~ excepti.on of Seattle, very. li ttl.e data is. collected oh th~ 
., · progress ·arid. ~mpact· of·· cotrimuni ty oriented· ·pro·grams. · ..• ·• · Sea.ttle ·city 

Light has developed a computerized systerri.to monitor their. community . 
programs,· and has established- a. plan and schedule for evalu:ating thei_r 

. . . 
progress.·" 

"Seattle cut their fuel consumption about 20% betwee~ 1972 and 1978.w 
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"The general pattern- in the. jur:i~gictions. surveyed -i§i. a lack of -citizen 
.·. inv9lve~ent. ancl -.a· corresponding1¥ .low priority· given t6 :energy. by many __ _ 
._local officials.· The mbst dramatic·exception··is Seattle.·· Seattle was. 
·faced _with a decision· on whether ·the municipal·utility·.should..buy.·into··· 
two new nuclear power plants. In response, the city. laun6hed 'Energy 

· 1990,' a fourteen month examination of possible energy futures, which 
was supervised and evaluated by a board composed of citizens. There .. 
were public hearings · and extensive covera·ge. of. the·. process in the media. 

·A large part ·af the.ir current cori~:erv~t"tion pi'og-iarn is· oriented: -toward· - -·. 
citizens. The city has five active citizen comrnittees:_d~aling with 
electric rates, service req1,:;.irements, a cooperative agreernenJc with the 
Department of Energy, planning for the city's CCEMP grant,.and outdoor/ 
decorative lighting. The participants feel that the widespread public 
involvement has had a variety of benefits, including:- (1) Development 
of an educated, sophisticated-body of citizens and consum~rl3. (2) Legit­
imization of ene~gy as an issue for voters and public officials. (3) 
Laying of the foundation necessary for successful implementation of a • 
conservation program requiring active public support and participation. 
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SEATTLE CITY LIGHT 

OFFICE OF CONSERVATION PROGRAM ACTIVITIES 

....... 
The Seattle City Light Conservation Office has many program·activfties 
which can be included in siX.major project categories: Commercial/ 

· Industrial; Residential; Education/Outreach; In-House Conservation; 
Research, Development and Demonstration; and Support Activities. Below 
are listed examples of the projects within each end-use sector. 

COMMERCIAL/INDUSTRIAL 

Energy ~4nagement Seminars and Workshops are conducted for City Light 
customers to facilitate energy management training. For example, 
workshops to be held .in the Duwamish Valley have been planned which 
are jointly sponsored by Sea.ttle City Light, the Puget Sound Air 
Pollution Control Agency (PSAPCA) and the Seattle Chamber of Commerce. 

Energy Management Advisory Services·which focus on lighting surveys 
as a means to determine potential savings. (In 1979 thirty-three 
in-depth surveys were completed and 469 KW were identified as poten­
tial savings. 

Revision of Service Requirements project which aims to establish 
efficiency standards that will reduce energy requirements for new 
commercial/industrial loads by 15% by 1982. 

RESIDENTIAL 

The Insulation Demonstration Program has resulted in the insulation of 
nearly 200 homes and other customers are in various stages of contract 
approval. 

The Home Energy Check Program has been very successful, with an expected 
5,000 Home Energy Checks to be completed during 1979. The Home Energy 
Auditors perform heat loss calculations through the use of DOE's 
ProJect Conserve and advise residents on methods available to reduce 
heat loss. In addition, Home Energy Auditors set back water heater 
th~rmostats and wrap water heaters for further KW savings. 

EDUCATION/OUTREACH 

An Energy Information Center, located in the City Light Building, provides 
public access to program information and conservation techniques. Thermo­
graphic photographs of the Seattle area are also available for viewing. 
The Education/Outreach programs also include participation in such events 
as Teacher Workshops, the Environmental Fairc~, and Solar '·79 Northwest, 
to name a few. 
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Under a grant provided by the Department of Energy, consultants were 
chosen to develop a graduate level course curriculum on urban energy 
management programs which is being· taught .this_ fall at Seattle Univer­
sity. 

IN;.... HOUSE 

The In-House conservation efforts irtcludedprelimina:ry audits·of 28 
City Light facilities as part of the Department of Energy School, 
Hospitals and Public Buildings Program •. City Light's Commercial/ 
Industrial Energy Management Consultants. followed up with detailed 

. audits and are now developing a c.omprehensive energy management pJ.an. 
for the utility. . . . . - . . . . . . .. . 

RESEARCH AND DlJELOPMENT 

·The Neighborhood Conservation Demonstration program awards contracts· 
to individual or community projects. 

IDe Odessa Brown Children's Clinic was awarded a federal HID~ grant 
to· provide funds for its solar demonstration project which is to 
design and construct an active solar component for this new children's 
clinic. 

The Transformer Waste H.eat Utilization Prog't':.:>.m rlans to demonstrate 
the use of waste heat from the Broad Street Substation transfo.rmer 
to provide 70% of the space heat and up to 50% of the hot water 
heat at the Pacific Science Center. 

The Project Weathervane project monitors a residential solar system 
re·trofit for supplemental space and water heating and a residential 
windmill system for electrical support to the home. 

SUPPORT 

Support activities have focused on the analysis. and preparation of 
~ritten comments relating to the proposed rules for. implementation 
of the National Energy Conserva~ion Act (NECPA). Legal analysis$ 
drafting of testimony and assistance in iegislative drafting were 
provided in support of SJR 120. 
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SESSION S. TECHNIQUES OF ENERGY PLANNING 

Student Outline 

A. Energy demand forecasting 

1. Rationale for demand forecasting 

a. High costs of over- and under-building 

b. Long lead-times for resource development 

2. Methods of demand forecasting 

a. Trending 

b. Econometrics 

c. End-use analysis 

d. Input-output analysis 

B. Energy economics and pricing 

1. Guidelines for energy pricing 

a. Natural monopolies 

b. Cost of service 

c. Joint outputs 

2. Effects of pricing guidelines 

a. On allocation of resources 

b. On the distribution of energy. 

3. Problems in energy pricing 

a. Inefficiency, of average cost pricing 

b. Revenue imbalances 

c~ Planning-pricing paradox 
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SESSION 5. TECHNIQUES OF ENERGY PLANNING 

Reading Assignment 

John Sawhill, Energy Conservation and Public Policy, Ch. 2 

Seymour Warkov, Energy Policy in the United State~, Ch. 12 

John Gibson, "E-nergy Demand Forecasting,". Attachment 5-A 

John Gibson, Energy Economics and Pricing," Attachment 5-B 

Suggested Reading: 

Freeman, David S. 1~74, Energy: The New Era. New York: 
Random House, pp. 138-57 
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ENERGY DEMAND FORECASTING . 

John Gibson 

Energy demand forecasting is the basis for supply planning, or 

predicting when and how much new supply will be needed. It has 

become a highly visible and controversial subject recently. 

Two different rationale are conunonly given for this kind of 

energy analysis: (1) the high costs of over- and under-building 

of production faci.li ties, and ( 2) the long lead-times required 

for resource development. 

High costs of over- and under-building. Forecasting is 

important in direct proportion to the cost of inaccurate resource 

development timing. Currently the cost of premature building or 

investment is very high. For electricity it has increased by an 

order of magnitude during the past decade in the Pacific Northwest. 

The ,cost of late development of energy resources is also high, as 

it has been all along. Energy is an important factor in many sectors 

of the economy, besides being vital to the comfort of consum.ers·. 

Long lead-times for resource development. In addition to 

the high costs of inaccuracy, energy development planning is subject 

to a high probability·:of being incorrect. This results from the 

_long period of time from ~he initiation of a new supply plant's 

construction planning until the plant finally begins supplying 

energy. Lead time·s of ten to fifteen years are common, and require 

forecast accuracy for that number of years into the future. 

Energy forecasters use a variety of methods, with the choice 

in a particular situation governed by the available data, the degree 

of stability expected in the energy market in the future, the cost 
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of inaccuracy, and whether the fo~ecast is to be used.for iesource 

development timing or to suggest policy directives or both. The 

four methods d1scussed here are {1) trending, (2r econometrics, {3) 

end-use analysis, and {4) input-output analysis. 

Trending. The simplest and crudest of the common energy 

forecasting techniques, trending works on the principle of extrapo­

lation. It projects a continuation of past growth rates, often modi­

fied by recent variations in those trends and by other judgemental 

factors such as known major demand additions or cessations. The 

process requires two implicit assumptions: (a) that future economic 

and demographic conditions affecting energy demand will represent 

a smooth continuation of past conditions; and (b) that consumers 

will continue to react in the same way· they have in the past to 

economic and demographic "stimuli." Trending is appropriate when 

these assumptions are accurate -- particularly the assumption that 

conditions will be a smooth continuation of the past. In addi~ion, 

if the costs of error are low, trending may. be acceptable. It is 

inexpensive. It also requires a situation that demands little 

policy guidance from the forecast, since it does not disaggregate 

the probable influences of individual variables on total energy 

demand. 

Econometrics. This technique identifies the separate 

role of each key variable that influences energy demand, using 

statistical means. It then forecasts the.values of the underlying 

economic and demographic variables and calculates the demand level 

they are likely to generate. Econometrics assumes that patterns 

of people's responses to economic and demographic conditions will 
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be the same as in the past. It does not have to assume a continua-

tion of past conditions, however. It does require considerable 

empirical data in order to establish statistically reliable relation­

ships among the key variables. Econometrics is an appropriate fore-

casting tool when the costs of error dictate an accurate forecast, 

and when the future conditions are expected to depart significatly 

from past trends. It guages responses, separately for each causal 

variable, that will presumably mark people's behavior under the new 

conditions. By identifying the separate roles of many variables 

in producing total energy demand, it is also useful for guiding 

policy decisions by providing estimates of their various impacts. 

End-use analysis •. The term "end-use forecasting" is used 

to denote two separate approaches. One is simply econometric fore-

casting disaggregated according to the end-use. The other is a 

distinct forecasting method utilizing an engineering "building­

block" approach. The engineering physical requirements for energy 

are calculated separately::for -each type of end-use, and then surnmedo 

For -example, it would estimate the energy requirements for ·heating, 

lighting, hot water, and appliances in a typical honse, sum these 1 

and then multiply that single-dwelling total by the number of such 

dwelling units in the co~unity to arrive at. an energy projection for 

the residential sector. This technique is a forecast from first 

principles. It uses technical relationships to derive ~nergy require--­
ments. But it must make judgements about 
the structure of typical buildings and engines; the energy efficiency 

of appliances, motores, etc.; and how they will or should change over 

time in resonse to different prices, incomes, and other factors. By 

design, this technique requires broad, unverified judgements in areas 
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where other methods rely on data, such as in guaging consumers' 

responses over time to shifting influences. It is therefore in-

appropriate for prediction. On the other hand, because it builds 

on design requirements, end-use analysis is well suited to setting 

goals or lower limits for energy use, and also to estimating the 

potential impact of conservation programs and other policies designed 
. 

to manage_ energy demand. 

Input-output analxsis. I-0 Analysis reconstructs the 

economy in terms of the amount of inputs of various sorts that are 

needed to produce a unit of output in each separately identified 

category. This allows the analyst to trace the interrelationships 

among many sectors of the ·economy. One sector which serves as both 

an input and an output is energy. Working "backward" in effect, I::-.0 

Analys~s can calculate the amount of activity and production necessary 

in each sector to produce a net combination of finished goods·. Thus, 

from broad predictions of economic growth and mix, one can determine 

the. energy requirements, both direct and indirect. Construction of 

an I-0 model requires a great body of data, and often runs into dif-

ficulty when attempted on a local or even a sub-regional scale. Xt 

also requires an assumption of static input-output relationships in 

all the identified secto~s. This assumption can be avoided, but 

only with the heop of separate.econometric modeling for the various 

sectors. I-0 Anaiysis is most useful for situations in which its 

static nature is not a serious handicap. Thus it is a poor technique 

for forecasting future demand. However, it can provide useful infor-

rnation on the relationship of energy and jobs in a static. situation, 

or on the employment impacts of conservation versus energy generation. 
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ENERGY ECONOMICS AND PRICING 

John Gibson 

Despite a growing sense of resource scarcity, the pricing of 

energy has not been a subject of widspread public concern until 

fairly recently. However, academics and regulatory bodies have long 

recognized some inherent features of the major energy industries 

that call for special pricing· treatment. In particular, these a:Le 

the "natural monopoly" status of these industries and their occasional 

technological discontinuities· in supply. 

Three general guidelines have traditionally directed energy 

pricing: (1) natural monopolies, (2) cost of service, and (3) 

joint outputs. 

Natural monopolies. The major energy production indust~ies 

electricity, oil, and natural gas -- are all run most efficiently 

as monopolies over some geographic scale. This is due to technolog­

ical factors. In the case of electricity and gas, the costs of di,s­

tribution and delivery are less if costly duplication is avoided. 

Th:us within any geographic area there is usually just one supplier, 

although the size of these spatial monopolies varies. Two methods · 

are employed to prevent these monopolies from extracting inordinate 

profits, while preserving
1 
their efficiency edge. One is public 

ownership, while the other is regulation. Both work to keep prices 

reasonably low and· output high, allowing only a "fair" rate of return. 

The typical tool is average cost pricing. Basing prices on the 

average cost, it enables the industry or utility to break even, but 

limits the profit which would lead in these natural monopolies to 

higher prices and less output. 
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Cost of service. Calculations of the cost of s~rvice not 

only institutionalize average cost pricing, but also establish the 

acceptable basis for price discrimination by the energy industries 

among their variops-types of customers (e.g., industrial, commercial, 

and residential)e This can also constrain the policy uses of pricing. 

Joint outputs. Electricity is peculiar for having several 

distinct dimensions from the consumer's standpoint. Besides being 

accessible (with some accompanying cost), it ~ust be capable of meet-

ing the sum of all customers' requirements over the year and capable 

of meeting the maximum simultaneous, or peak, demands of the cus-

tomers. Each of these capabilities involves some costs, and since 

customers require these three services in different proportions, 

equity requires separately identifying and pricing the facilities' 

appurtenant to each service for each class of customer. 

The above pricing guidelines have considerable influence on 

both the allocation and distribution of ene·rgy. 

Allocation of resources. The allocation of resources stems 

from the price-demand. relationship. Recent an.d anticipated further. 

jumps in energy prices which were once fairly stable have focused 

attention on price elasticity, or the magnitude of the change in 

quantity demanded that accompanies a given price change. This has 

illuminated several prospects: (a) as prices are required to rise, 

following· the traditional average cost model, the effects of price 

elasticity will retard the growth of demand, which is an important 

consideration for resource planners; (b) prices have a strong poten-

tial for directing energy use, if wielded as a policy tool; (c) the 

use of average cost pricing as the prevailin~ method. has allocationa1 
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consequences, since when new resources are vastly more expensive, 

average cost pricing encourages overdevelopment of them. 

Distribution among customers. Pricing can affect the dis-

tribution of energy among groups of customers. If the costs attri~ 

buted to one group are underestimated, that group not only receives 

a cost break, but because of the elasticity effect it also consumes 

a higher proportion of the energy available. This allows policy 

makers to do three things: (a) influence thP. mix of employment by 

favoring certain types of users; {b) achieve some income redistri-

bution by lowering costs and thus increasing indirectly deliveries 

to certain users; and {c) influencing overall consumption levels by 

shifting the costs {and thus prices) between two groups with differ-

ent elasticities of demand with respect to price. 

There are numerous problems in the energy pricing process, 

including (1) the inefficiency of average cost pricing, (2) revenue 

imbalan9es, ·ann {~~the planriing7pricing paradox. 

Inefficiency of average cost pricing. Average cost pricing 
.. 

does not inform consumers of the cost.of new resources in most cases. 

When new resources are cheaper, this results in their under-develop-

ment; when they are more expensive it results in ~-development. 

The generic solution is marginal-cost pricing, which accurately 

signals the cost of expansion; 

Revenue imbalances. If output is priced at the marginal 

cost, the result is too little or too much revenue. Too little 

revenue is generated if new units of output are cheaper than the 

average, and too much revenue is generated if new units are more 

expensive than average -- which is the current case. Inadequate 
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revenue requires some form of subsidy, which preferably doesn't 

meddle with the now-efficient prices, while surplus revenue requires 

some equitable form of rebate or other disposal process that doesn't 

alter the efficient prices. 

Planning-pricing paradox. If new resources are much more· 

expensiv.e than existing resources, average cost pricing causes a 

dilemma. It causes early development, but incurs so great an addi­

tional cost that demand is depressed below the old capacity. If the 

development did not occur, however, there would be shortages at 

the average cost. Marginal cost pricing, on the other hand, would 

be unstable, and could also produce surplus revenue and redundant 

capacity. A solution is Long-Run Incremental Cost (LRIC) pricing, 

which would simply ration low-cost resources by gradually raising 

rates over time until they would support the development of the new 

high-cost resources. This would generate surplus revenue. 
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SESSION 6. TECHNIQUES OF ENERGY CONSERVATION 

Student Outline 

A. Principles of energy conservation 

1. Characteristics of energy usage 

a. Role of energy in modern society 

b. Measuring energy cons~~ption. 

c. Technological change versus. social change 

2. Determinants of energy usage 

a. Price of labor and associated capital costs 

b. Convenience of use 

c. Climate and other geographical factors 

3. Definitions of energy conservation 

a. Reduction in the consumption of energy 

b. Reduction in the consumption of non-renewable resources 

c. Improve~ efficiency in energy use 

4. Opportunities for energy conservation 

a. Reducing energy·intensiveness in existing systems 

b. Reducing energy intensiveness in new systems 

B. Energy conservation in buildings 

1. Space heating -

a. Energy use patterns in residential and commercial 
buildings 

b. Heat loss processes 

c. Conservation techniques in buildings 

d. Heat gain in buildings 

e. Integrated systems in cooonercial buildings 

f. Potential energy savings in buildings 
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2. Appliances, equipment, and lighting 

a. More efficient household equipment 

b. More efficient commercial equipment 

c. Energy conservation in transportation 

1. Energy use for transport.ation in urban areas 

a. Distribution of energy consumption by type of transportation 

b. Calculation of energy consumption by automobiles 

2. Local transportation conservation measures 

a. Three key factors 

b. Specific aGtions available to local governments 

c. Electric cars 

D. Energy conservation in industry 

1. Energy use-by-industry .. ·-:).'-·,· 

a. Distribution of industrial energy consumption by end-use 

b. Calculation of energy consumption by industry 

2. Current technological needs and prospects 

a. More efficient furnaces, boilers, and heat recovery devic~s 

b. Improved electric mater efficiencies 

cQ Computerized control systems for industrial processes 

d. Recycling, recovery, and reuse of materials 

3. Local conununi ty pote~·tials 

a. Synergistic arrangements 

b. Co-generation 

c. Technical assistance and financial incentives 
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SESSION 6. TECHNIQUES OF ENERGY CONSERVATION 

Reading Assignment 

Robert Stobaugh and Daniel Yergin, Energy Future, Ch. 6 

John Sawhill, Energy Conservation and Public Polic~, Chs. 4-6 

Barry Hyman, "Principles of Energy Conservation," Attachment 6-A 

Barry Hyman, "Energy Conservation in Buildings," Attachment 6-B 

Barry Hyman, "Energy Conservation in Transportation," Attachment 6-C 

Barry Hyman, "Energy Conservation in Industry," Attachment 6-D 
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Principles of Energy Conservation 

Barry Hyman 

1. Characteristics of Energy Usage 

Energy is the primary substirute for human and animal labor in a technological society 

as the principle mechanism for performing work. Energy consuming activities are associated 

with all major eOdeovors of a technological society including the production of material 

goods, transportation, communication, public health and safety and environmental conditioning. 

Any end-use activity has associated with it a stream of energy consuming activities associated 

with conversion of the rpturol resource to utilization at the point of end-use. 
( 

For example, the process of providing a container of milk for personal consumption 

requires the expendirure of energy for providing feed for the cows: for milking the cows~ 

'f 

for processing the milk and packaging it; for transpdting and maintaining the milk under 

refrigerated conditions to processing plants, warehouses, local grocery stares, and finatly 

the household refrigerator. 

The amount of energy consumed in any activity con be expressed as: 

total energy consumed =(energy consumed 'extent of tha 
per unit of acti~ity) x activity) 

The energy consumed per unit of activity is called the energy intensiveness of the activity. 

Thus, when we examine opporrunities to rrodify the energy con:;umption associated with on 

activity, we con examine either opportunities for modifying either the energy intensiveness 

of the activity or the extent of the activity. This division of energy consumption into these 
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two major factors reveals that approaches to energy conservation can focus either on 

technological changes aimed at reducing energy intensiveness or social changes aimed 

at reducing the extent of the activity. 

2. Determinants of Energy Usage 

Before excimining opportunities to modify current energy consumption patterns, it is 

well to identify several factors which strongly influence such patterns and are responsible 

for current patterns. 

Since energy is a direct substitute for labor I the relative prices of energy and labor 

influences the extent of this substitution. However, since both energy and labor usually 

require capital investment in eit~e.nerq~ using or labor using equipment, these capital costs 

are an additional deterTinant of the energy/labor tradeoff. 

Certain forms of energy are more convenient than others for specialized applications. 

Electricity is particularly well suited for 9perating clocks, radios and a myriad of household, 

commerciaJ ,. and industrial devices. Petroleum products cacause of the high amount of energy 
. 

contained within a given volume, i~ particularly convenient for use in transportation vehicles. 

Since heating and cooling of buildings is a major use for energy '(•aaballli'lilll!iif•la• 

, local slimate conditions will have a significant affect on energy 

consumptions. Other geographical factors, such as the location of oil fields and coal deposits, 

and the presence of mountain ranges combined with rain and snow patternswhich provide 

opportunity for hydroelectric power, will also strongly influence energy usage patterns. 

Other factors influencing energy usage ere population patterns, general economic 

conditions, cultural attitudes, and institutional entities (suggested studenfle3(ercise: 

discuss how each of the aforementioned affect energy usage) 

3. Definitions of energy en nservction 

The widely used term "ene~gy conservation" has many different conotction , and there 
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is no single widely agreed upon definition. Therefore, it is important that we be alert 

( to the different utilizations of the term. Three alternative definitions of energy 

conservation ore presented below: 

a. energy conservation: the reduction in usage, or the reduction in anticipated 

futwe usage, of energy. 

b. the reduction in usage, or the reduc.tion in anticipated future usage, of certain 
. . 

forms of energy resources. 
with 

c •. the improvement in the efficiency/which energy is used. This definition 

in particwr con invoke ol ternotive concepts of efficiency derived from 

thermodynamics: 

· i. efficiency is the ratio, of the useful output of energy consuming 

activity to the energy used.to corry out the activity (output/ 

( input}. Thes concept is derived from the first low of thermodynamics. 

( ii. efficiency is the ratio of the least amount of energy theoretically 

required to perform on activity to the actual amount of energy used 

to corry out the activity (minimum input/actual input) this concept 

is derived from the Second Low of Thermodynamics and is related to the 

concept of 11 not using a choinsow to cut butter". 

None of the above def!nitions address themselves to the question of how much energy conservation 

is feasible or appropriate in any given set of circumstances. This is because energy usage 

(or energy conservation) is not on end in itself, a ~eons towards on end, specifically the 

accomplishment oF-a task (doing work). Other factors, such as the cost of accomplishing 

the task, the time required to accomplish the task, the individual and public hazard of 

l performing the task, the environmental consequences of performing the task and the political 

implications of the task, need to be considered before concluding what level oF energy 
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conservc.;tion is feasible or appropriate. Obviously, the extreme case of ignoring all 

these other factors can lead to significant "e.nergy conservation" under definitions a. and 

b. above iffthe ex~nt of the activity was reduced to zero, e.g. ban automobiles! II 

4. Opportunities for Ere rgy Conservation 

As indicated earlier, energy conservation opportunitie~ can be considered to be in two 

major categories: opportunities for decreasing the extent of an activity, and opportunities 

for decreasing the energy intensivene~s of an-activity. 

For example, the energy associated w:ith heating a house can be expressed as 

energy for home heating=(energy expended for 
heating per sq. ft. 
of floor space) -

x (number of sq. feet of 
floor space in home) 

We can conserve energy for home heating by building smaller homes perhaps in response 

to smaller family size) or by decreasing the energy intensiveness (heating energy per square 

foot of floor space) of a typical home. 

Techniques for accomplishing changes of either kind will be discussed in later lectures 

~of this course. For now, we will discuss in more detail several generic opportunities for 

reducing energy intensiveness. 

There are major opportunities for reducing the energy intensiveness of existing 

systems. They can be categorized as follows: 

a. leak plugging - isolated one-time action, usually with negligible capital 

investment(e.g., rep?ir broken window in house) 

b. improved maintenance - periodic actions required, small capitol investment 

(e.g. , replace furnace fit te~ more frequently) 

c. modify usage patterns- continuous actions required, negligible capital 

investment (e.g. set back thermostat each night to SSF) 

d. modification of existing systems (retrofit) - one time action consisting of physical 
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modification of existing system, usually involving sig.nfficant 

capital investment (e.g., adding attic insulation) 

In addition, the adoption of new systems as substitutes for existing systems is another 

opportunity for reducing energy intensiveness. The new systems can involve existing 

technology (replacing an electric furnace by a heat pump) or ~he development of new 

technologies {using the waste heat from a refrigerator to preheat water enering water heater). 

PART II - Sectoral analysis - survey of energy conservation opportunities in the transportation 

and industrial sectors. Though sectoral. analysis is a convenient way to categorize and 

quantify energy consumption., it should be kept in mind that any particular end use 
. -

activity frequency involves input energy from different sectors (see previous example of 

milk container), approximately 1 1/2 hours. Overly narrow attention to sectoral 

analysis ~an lead to conservationmeasures which achieve their obj~~ti.ve within a sector 

to other sectors and perhdps even increasing l~ding to no (or negative) conservation 

associated with the same end use activity. 
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Energy Conservation in Buildings 

Barry Hyman 

1. Space Heating 

By far the single largest residential or commercial use of energy 

is for space heating. This energy is required to compensate for the 

heat ~oss frorn the warm interior of the building to the colder outdoor 

air. The daily heat loss from a building can be expressed in factored 

form by using the concept of degree-days to separate the climatic 

effects of building design features. Experience has shown that, on 

the average, a house does not require heating on a given day unless 

the average daily temperature falls below 65°F. We define the number 

of degree-days in a day as: 

degree-days 0 

per day = 65·F - Tavg 

provided that T avg is less than 65°F. We can then write 

heat loss heat loss degree-days = X per day per degree-day per day 

Typically, it is convenient to express building heat losses in annual 

terms. Adding up the daily heat loses, we get 

heat loss annual heat loss 
from a building per degree.-day X 

deg.cee-days 
per year 

There are approximately 4500 degree-.days per year in Seattle during a 

typical year. In .locations with more severe winter climates (Spokane 

has about 6600 degree days per year) , an identical building will lose 

more heat. 

The three primary mechanisms by which heat is lost· from a building 

are 

(1) Conduction of heat through solid surfaces 
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(2) Convection of heat through motion of air along a solid 

surface 

2 

(3) Infiltration of cold air from outside and corresponding loss 

of warm air from the interior 

The heat loss from all three sources can be reduced by reducing 

the amount of surface area exposed to the outdoors. This can be 

accomplished by selection of building form (e.g., apartments vs. town 

houses vs. single family homes) and architectural style ·(ranch style 

vs. two-story). 

Conduction heat losses can be reduced by choice of-building mater­

ials and components which have high resistance to heat conduction .<e.g., 

·double pane windows, shutters, ceiling and wall insulation). Convec­

tion-heat losses can be reduced by establishment of dead-air·spaces 

(e.g., draperies in front of inside window surfaces, plantings or 

other wind-breaks adjacent·to outside surfaces). Infiltration losses 

can be reduced by adoption of tighter construction practices and use 

of caulking and weather stripping to ami t cracks around .windows, doors,· 

exhaust .fans, keyholes, electr'ic outlets~ Placement of doors and 

frequency of door openings both affect infiltration rates •.. 

In order for a building to remain confortable, the heat losses must 

be compensated for by heat gains. The fo~r major sources of heat gain 

in buildings are 

(1) Body heat from building occupants 

(2) Heat given off by lights, appliances, and other equipment 

(3) Solar radiation entering through transparent surfaces 

(4) Heat added to buildings by space.heating systens 

Categories (1) and (2) are very important sources of heat gain in 

commercial buildings. In fact, it is not unusual .for these heat gains 
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in densely occupied, well-lit buildings (e.g., schools, restraunts} 

to be greater than the heat losses, thereby requiring air-condition­

ing of these buildings even during the heating season. However, for 

residential buildings, these contributions can be neglected when 

using heat losses calculated from a 65°F basis. 

Focusing for now on the heat added to the building by the space 

heating system, there are .two major techniques for adding this heat: 

(1) Heat addition through conversion of chemical or electrical 

energy in a furnace or (in the case of electricity) resistance 

heating elements. A natural gas or oil furnace will typic­

ally operate at a conversion efficiency of 50%..;.80%, while an 

electric resistance heating system is 100% efficient. (Note, 

however, that if the electricity was generated in a thermal 

power plant, the power plant and transmission system effic­

iency is 24%-35%). 

(2) Heat addition through transfer of thermal energy from some 

low-grade energy source external to the building. This 

process utilizes the fact that every system at a temperature 

of greater than absolute zero contains thermal energy which 

can in principle be extracted and transferred as heat to 

another system. The most common application of this con­

cept is t.he household refrigerator, which extracts thermal 

energy from the (cold) interior of the refrigerator and 

transfers it as heat to the (warm) kitchen. The only energy 

required is that needed to operate the pump and compressor 

to circulate the refrigerant. When applied to space heating, 

the system is called a heat pump, and the low-grade energy 
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source can be either the outdoor air, the ground, or a body 

of water. Heat pumps can typically transf~r from.one to 

three units of energy to the building for every unit of· 

energy required to operate the equipment. (Heat pumps 

operating in reverse ar~ called air-conditioners.) 

Opportunities for improvements in space heating systems include. 

improved design of furnace burners, flue dampers, and control systems 

which allow heating systems to operate at maximum efficiency. 

In commercial buildings, ·space heating systems are usually part of 

a larger integrated.system .which also provides ventilation, humidifica-

tion, and air conditioning. These systems, in addition to being cus­

tom designed, usually require the frequent attention of operations 

and maintenance personnel to operate at maximum efficiency. Instal­

lation of computerized ~ontrol systems in large commercial buildings 

can allow for continuous monitoring and adjustments in heating, venti~ 

lation, and air-conditioning systems. Capturing.waste heat in commer­

cial structures is another conservation opportunity. Also, different 

portions of a given building may require heating and cooling sirnul-

taneously, so transfer of heat between these zones can be utilized. 

An important serendipitous effect is that reductions in heat loss 

rates·of buildings can result in cost-savings as well as efficiency 

improvements associated with ·srnalle~ heatin9 systems. 

While estimates of potential improvements vary from building to 

building, it is generally agreed that cost-effective improvements in 

building and heating system design using commercially available tech­

nology can reduce energy requirements for space heati'ng of new build- ., 

ings by 1/3 to 2/3 in.comparison to buildings completed in the 1950's 

and 1960's. 
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2. Appliances, Equipment, and Lightins 

Efficiency improvements of from 10% to 30% are expected by 1980 in 

major household appliances in comparison to 1972 levels. These improve-

ments are the result of improved insulation characteristics of refrig-

erators, freezers, water heaters, plus use of more efficient cornpres-

sors. and heat exchangers. Ue~'l technologies such as heat pump water 

heaters and integrated appliances which capture waste }leat can lead 

to even greater efficiency improvements. 

Even more impressive conservation opportunities are associated with 

efficiency improvements in commercial equipment such as refrigerated 

food display case~ in grocery stores, and commercial equipment such as 
. . 

office machines, restaurant cooking and dishwashing equipment, escala-

tors and elevators. Use of high-efficiency lighting systems which are 

task oriented as replacements for space oriented incadescent lighting 

.also. has significant conservation potential. 
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Energy Conservation in Transportation 

Barry Hyman 

This is a particularly importa-,t sector because it is almost exclusively concerned 

with petroleum utilization. The distribution of energy consumption for urban transportation 

is shown in Figure I. Because of the dom.inant role played by the automobile -most 

conservation efforts to date have focused on the automobile. 
----·----'-----······-··· ..... ·~······ 

Figure 1. 

ENERGY CONSUMPTION FOR URBAN 
TRANSPORTATION IN 1970 

·Freight (2 .3 quads) 

=energy consumption for urban passenger transportation. 

Ref: Hirst, Energy Intensiveness of Passenger and Freight Transport Modes, ORNL-NSFOEP-44; 197, 
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the 
u'sing'approach outlined earlier, we can write: 

. 
energy .consumed by 
automobiles in urban areas = 

energy consumed by automibiles 
for passenger mile in urban areas 

number of passenger-.] 
K · associ a ted with au to 

travel in urban areas 

The energy intensiveness can be further broken down into two components 

/ 

(energy consumed by automobiles per 
possenger mile in urban areas) 

= (energy consumed by automobiles - (passengers per 
per vehicle-mi.le in urban areas \~hide) 

specific fuel 
consumption 

The extent of the activity can also be further broken down into two ~omponents . . 

(number of passenger-mile)=passenger trips) x F-JieJ 
- ap 

occupancy 
level 

A more detailed breakdown & :possible by dissagregating autanobile usage according to the. 

purpose of the trip {i·.e. -work, family business, social and- recreational). Within each . ) 

trip-fVpe the four major factors, (passenger trips, trip-length, specific fuel consumption, 
. . . 

and occupancy level) could be examined. The specific fuel consumption is primarily 

determined by the vehicle design, and as discussed in readings (Sawhill, pp. 79-9;~) · 

has received consi~erable attention at fhe federaJ level· through adoption of fuel e_conomy 

standards. 

A~ the local level, conservation measures can focus on the other three factors: 

Co reducing the number of passenger-trips made by automobile (encourage 

use of more ~nergy efficient modes of transportation-bus, b;cycle, .walking) 

b. reduce average trip length ~nd use planning measures) 

c. increase occupancy level (incentives for-car pooling) 

However, even with respect to specific fuel consumption, local governments can exert 
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leverage through procurement and main tenance programs for government owned f1eets. 

There is increased interest in electrit. automobiles as an alternative technology with 

particular application in urban areas. Whi1e not necessarily more energy efficient, 

these vehicles can operate on electricity generated from non-petroleum fuels. Urban 

areas need to focus more on the opportunities and pc;>tential problems associated with a 

possibly significant tr~nd over the next decade i~ this are~. 
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Energy Conservation in Industry 

Barry Hyman 

The diagram discussed in Session I showed that industry consumes more than 40% of the 

energy in this country, and indicated the distribution of energy consumption among different 

industries. Another view of the illustration is on the next page where industrial energy 

consumption is disaggregated according to the nature of the activity. 

Direct Heat (28%) 

------···- .. --·--· ·-.. -----::~ 
Electrolytic Pr~~esses·--
(3~)_. - . ----· 

Feedstock / 
(9%)/ Elec.tric 

Dnve 
. . . (19%) . 

/ . 

Steam 
(40%) 

As with the transportation sector, factorization of industrial energy consumption into 

terms involving energy intensiveness on the one hand, and the extent of the activity 

on the other, will assist in developing a better understanding of usage patterns and 

identifying ma.j:>r opportunities for conservation. 

As with the transportation sector, there are major federal and private industry efforts 
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already underway to reduce energy intensiveness through adoption of new technologies. 

Sine~ energy consumption in the industrial sector is dominated by proc_esses involving heot,_-

particular emphasis ori more efficient furnaces, boiler5~ and heat recovery devices is 

appropriate. Another particularly promising activity are prospects for significantly electric 

motor efficiencies through use of devices that can be added on to existing motors. 

Comp1,.1_terized o ntrol systems for regulating complex industrial processes are another 

area with high po_tentiol for reducing energy intensiveness. The. energy savings associated 

with recycling, n:.covery and reuse of materials is also quite substantial (Sawhill, pp. 168-193) .1 

Within specific industries, new process developments and product design provide 

many opportunities for .energy conservation. A reminder, however, that focusing only on a 

given industry or sector can be mnleading. For example, the greater use of energy-

intensive aluminum in automobiles may increase production and thus _energy C0!1Strmption · 

in the al~minum ind~Stry I but Can le~d tO energy .SOVingS i~· th~ USe Of OUtOmobileS 

(transportation sector) which more than offset the increment ass:>ciote.d with aluminum production. 

The opportunities for industrial energy conservation in any particular urban area_ 

obviously depends o_n the_ p~ttern of industrial_ activity (within that area). Particulorlyu 
' . . ·:. 

· .. •.:. .··. .. . .. 

worthwhile investigating are the opportunities for synergistic arrangemenb whereby high 

temperature waste hea: from one company can be recovered to meet the low temperature 

requirements of oneighborhong company. The combined on-sote production of steam and 

electricity at an individual industrial facility or for an entire comple,_; of facilities has great 

potential for reducing energy intensiveness. 

local government can also ploy a major role in providing technical assistanc-e and 

financial incentives for small industries regarding energy conservation. 
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Student Outline 

A. Principles of renewable energy production 

1. Concepts 

a. Renewable energy resources 

b. Solar energy 

2. Types of renewable resources 

a. Biomass 

b. Solar radiation 

c. Water 

d. Wind. 

3. Characteristics of renewable resources 

a. Extent 

b. Distribution 

c. Quality 

d. Energy potential 

4. Local management of renewable resources 

a. Relevant national policies 

b~ Possibilities for local action 

c. Limitations and barriers to local action 

B. Substitute fuels 

1. Municipal wastes 

a. Feasibility of use 

b. Composition 

c. Techniques for converting wastes to energy 

· 2. Other sources 

a. Forest products and wastes 

b. Agricultural crops and wastes 
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c. Direct Solar Heating 

1. Passive solar heating 

a. Concept 

b. Techniques 

c.· Effectiveness 

d. Barriers to adoption 

e. Costs 

2. Active solar heating 

a. Process 

b. Equipment 

c. Advantages 

3. Solar water heating 

a. Present use 

b. Feasability 

D. Electricity generation 

1. Technologies using renewable resources 

a. Solar thermal electric power 

b. Photovoltaics 

c. Wind 

2. Other technologies 

a. Fuel cells 

b. Cogeneration 

c. Total energy systems 

3. Advantages and disadvantages 

a. Advantages 

b. Limitations 

c. Policy issues 
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Reading Assignment 

Robert Stobaugh and Daniel Yergin, Energy Future, Chs. 7, 8 

John Sawhill, Energy Conservation and Public PolicX, Chs. 8, 9 

Stephen Lyons, ~!, pp. 147-169, 226-253 

Barry Hyman, "Substitute Fuels," Attachment 7-A 

Barry Hyman, "Direct Solar Heating," Attachment 7-B 

Barry Hyman, "Electricity Generation," Attachment 7-C 
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SUBSTITUTE FUELS 

Bal:'ry· Hyman 
-: :.· --- ·····,.;. 

There are several· substitutes and· supplements for petrol·eunr· and 

natural gas that may be developed as part of an urban.management 

program. The primary source of such alternative fuels is the muni­

~ipal waste stream. This waste stre·am . .J:~ciudes .. hous.~hold; .cOmmarcial·, 

and industrial ~astes as well as municipal sewage. The feasibi_li ty 

of any of these serving as a .significant energy source depends on 

the size and density of population and/or .industrial activity in the 

particular urban area,· constituents of the waste stream (which can · .. . . .. . - ·.. . 

vary ~ignif icantly from one urbar1 area. to. another) , costs o£ 'collec~ 

•tion and processing,· relative availability arid costs of alternative 

.: .. ;; .. disposal methods, ·and the market f.or the. separabl~ non-:-organic 

components. Shown below is the composition of typical U.S. muni-

cipal waste: 

PHYSICAL COMPOSITION OF TYPICAL 0. S •. MUNICIPAL WASTE 

Type of Material 

Paper · 
Food waste 
Yard waste 
Metal 
Glass 
Wood 
Textiles 
Leather, rubber, and plastics 
Miscellaneous 

Total 

Percent 

50.7 
19.1 

10.0 
9.7 
2.9 
2.6 
3.3 
1.7 

100% 

Several approaches to converting municipal waste to useful energy 

are discussed briefly below: 

(1) Incineration. Solid waste can be burned to produce steam 

for space heating or industrial use, hot water, or electricity. 
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··Depending on moisture and Btu content;· the waste can be burned by 
. .. 

itself· or mixed with coal or oil. Systems have been operational for 

. . 

to oe adopted il) Arner icari _(;:i ties .(e.g.·; )\krcin-~ ·Na.sl'lville /: st:~--- ~o~is) ~--· 

(2) Pyrolysis. Processed solid wastes are heated in the absence 

of oxygen, and yeild either a-gaseous or a liquid fue~. Pyrolysis 

pl.ants hav.e been. built. in Baltimore.; .Bridgeport, and . San.: Diego.-_ . · . . . . . . .... ' . . .. . . . . .. . - . . .. . . . . . . . . . . . .. 

······ · (3 l. :Bioconv.ersian·. . B-acterial abtiort. (:)ri .or~tanic soliC:,.s. or_·. sludge .·.:~- .. 

can yielJ. methane (which is the principal ingredient of natural gas). 

·· - ·- ·· ·- ·H::.ny sewage· treatment ·plans. produce me_thane ·for ·use· in· the plant·_..,..:,.: : 

. ~ . 

.. . 
operation. De~ompositi.o.n. of_ wastes iz:l .. ~unicipal leilJ.d...;filJs pro~uc.es . 

. ·methane which can'be. tapped :~nd fed .i:nto ... the natural g·as "piperines: 

as is being done nec:t~. L(>~ Angele_s ~- ._ ·: 
-··. ';•, : · ....... ·.: ... ..:. '• ::.;.:· .... ..:. 

:-·.:. 

. . . . ... .. ·- . -
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Attachment 7-D 

DIRECT SOLAR HEATING 

Barry Hyman 

In this section, we consider the use of solar radiation to pro­

vide space and water heating in buildings. 

1. Passive Solar Heating 

Passive solar heating refers to the heat added to a building 

through direct_ passage of solar radiation through a transparent 

surface into· the occupied space of the building, and the subsequent 

storage and circulation of heat with no or minimal reliance· on 

.mechanical systems. Passive solar systems usually_are an· integral 

part of the architectural design of the building, and rely on build­

ing geometry and construction materials to achieve the desired 

effect. Techniques range from use of expansive glass areas on south-

facing walls, to. house geometies which are. conducive to naturaL cir-. 

culation patterns (e.g., "primitive" designs discussed in Lyons), 

to use of massive walls and floors to .serve as heat storage systems. 

Many passive solar systems rely on either manually operated, thermo­

statically controlled, or photo-activated vents, louvers, or shades 

to control interior temperatures within a desired temperature range. 

Most passive solar systems have to be incorporated into the original 

design of the building, although the retrofit o:= existing buildings 

through the addition of greenhouse-type additions on south-eacing 

walls is workable in selected applications. 

It is ually not practical to design a building so that solar energy 

(active or passive) can supply 100% of the heating requirements, so 
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generally provision has to be made for a backup system to provide 

supplementary heating during the coldest/cloudiest· days. · ·However, 

many well-designed solar passive houses which incorporate optimum. 

energy conservatjon features need only a small wood-burning stove 

for supplementary heating. 

One of the major barriers to adoption of passive solar techniques · 

in new residential construction is that most single~family homes are 

not designed by architects, and typical homebuilders are not familiar 

with th~:: design .techniques needed for successful passive solar homes •. 

Nevertheless~ because the energy capturing and storage features 

of passive solar buildings are an integral.part of the building 

structure, the premiums in first cost over conventional buildings tend 

to be relatively modest (except for those cases where a custom­

designed solar house is compared ·to a tract house. of standard design>(>: 

2. Active Solar Heating 

Active solar heating systems rely on the absorption of solar energy 

in a series of collectors exposed to sunlight, and the transfer of 

that energy to a fluid (usually water or air) which is mechanically 

circulated through the collectors. The circulating fluid then trans­

fers the energy to a storage facility (usually an insulated water 

tank or rock bin) fro~ which it is reclaimed when needed to provide 

space heating. 

Most active solar heating collectors are flat panels which are 

designed for installation on rooftops. Because these collectors are 

discrete pieces of hardward which are added onto the building (as 

opposed to the integral nature of passive systems), they can be manu-~, 

factured on a mass production basis. Many large nationwide corpora-
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tions, including Grumman, Reynolds, Corning, and Olin m~nufacture 

flat plate collectors. At the other end of the spectrum, relatively 

inexpensive flat plate collectors can be hand built using basic 

carpentry and/or sheet metal working skills. 

There are many variations of collector design, including use of 

reflecting surfaces to enhance energy collection. Alternative forms 

of energy storage,·· such as eutectic salts, are also available. Build­

ing designs abound which utilize various combinations of active 

solar, passive solar, conservation techniques, and heat pumps to 

comprise an overall systems approach to space heating. 

One of the adv~ntages that active systems have over passive systems 

is that retrofit onto existing buildings is easier. Also, active 

systems can be incorporated more easily into new buildings which have 

otherwise conventional archi.tectural design features .• 

Economic considerations usually dictate that active solar heating 

systems should be designed to meet from 40% to 70% of the annual 

space heating requirements of the building. 

3. Solar Water Heating 

Water heating is the second largest use of energy in the resi­

dential sector, as well as a major component of commercial energy 

use. Use of solar energy to provide hot water is a well-established 

technology. Prior to the introduction of low-cost natural gas in 

the 1940's there were approximately 50,000 solar water heaters in­

stalled in Florida. Today, there are hundreds of thousands of solar 

water heaters in Israel, and several million in.Japan. 

Generally speaking, solar water heating is the most commercially 

viable application of solar energy in this country. Because hot 
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water requirements are rno~e uniformly distributed over the year than 

space heating needs, the economics of solar water heating are usually{Z~ 

more favorable than for solar space heating. Also, because the col~ 

lector area and storage volume.required for domestic water heating 

is. considerably less than that required for space heating, solar water 

heaters can be more easily adapted to "conventional" house designs 

and retrofitted onto existing buildings. 

.: .. -

\ . ·- .. ·- .. _.: .... -- -·--. 

C 
.. · .. 

' 
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ELECTRICITY GENERATION 

Barry Hyman 

Most electricity generated in this country is produced in large 

central-station plants powered either by oil, coal, uranium, or 

falling water. Because of environmental, safety, and land-use 

considerations, the trend has been to locate such facilities in 

non-urban areas. There are signs that this trend may be reversing, 

and in this section we discuss a variety of electricity generation 

technologies that might have promise for adoption within urban 

areas. Generally, these conversion technologies range in size from 

10 kw (enough for one or two homes) to tens of megawatts, in compari­

son to central station plants which usually have capacities of 

several hundred to a thousand megawatts. 

1. Technologies Using Renewable Resources 

(1) Solar Therm'al Electric Power. Our earlier discussion of 

solar energy was limited to techniques for meeting the relatively 

low temperature requirements of space and water heating. In order 

to yield temperatures high enough to generate steam for electricity 

production, we h?.ve to use reflecting surfaces or lenses to concen­

trc;ite the incoming solar radiation. Concentrating collectors of many 

different designs have been developed for use in generating electricity. 

Of particular importance for urban areas is the possibility of small 

dish-type tracking collectors which can be mounted on roofs of 

commercial and industrial buildings. 

(2) Photovoltaics. This technology involves the direct conver­

sion of sunlight to electricity in thin semi-conductor "solar cells," 
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much like those used to power man-made orbiting satellites. Some 

of the particularly appealing features of photovoltaic devices are 

their modularity (it is easy to build up arrays of any desired size 

by combining standard size units), their passive nature (no moving 

parts, no noise, no air pollution), and easy integration into build-

design concepts. The major barrier. to the widespread adoption of 

photovoltaics is their high cost, although they already are cost-

competitive in selected applications (navigation buoys, forect 

ranger stations, rur~l areas of developing countries). Intensive 

federal and private sector initiatives are underway to make these 

devices cost-competitive on a broad scale by 1985. 

(3) Wind. COntrary to the image of the old Dutch windmill, there 

are literally dozens of advantaced technology concepts for converting 

a r;:;:.-;. 
~:~.~ 

the kinetic energy of the wind into electricity. These range from 

several-hundred-foot-diameter windmill capable of generating 2 mw, 

to small vertical axis Darrieus (egg-beaters) devices of several kw 

capacity. Many advanced technology and aerospace corporations such 

as Alcoa, Boeing, Gruman, and Lockheed have developed windmills. 

Small, innovative entrepreneurs have also been successful in marketing 

win~~ills. The siting of windmills is strongly affected by the fact 

that a doubling of wind speed yields an eight-fold increase in power 

output of a given windmill. Also, at a given location, a doubling of 

windmill diameter yields a guadrupling of power output. Thus, there 

is strong incentive to select sites with high average wind speeds 

and that can accomodate a large device. 

2. Other Technologies 

(1) Fuel Cells. These are battery-like devices that rely on 

an external source of a hydrocarbon fuel to drive a chemical reaction 
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·which produces electricity. Fuel cells are mo4ular, quiet, clean, 

and·have high efficiency. The first commercial demonstration of a 

utility operated fuel cell was recently installed by Con Ed in 

Manhattan. Further work on decreasing fuel cell costs and extending 

their lifetimes is necessary before widespread adoption is imminent. 

(2) Cogeneration. One of the major uses of energy in industry 

is for the production of steam. Suppose a particular factory needed 

steam at 250°F and 50 pounds of pressure in order to operate a given 

process. The factory could install a boiler to provide steam at, 

say, 500°F and 100 pounds pressure, run that steam through a turbine 

to generate electricity, and have the steam exist from the turbine 

at 250°F and 50 pounds pressure,_ ready for use in the industrial 

process. This joint production of electricity and steam is consid­

erably more efficient than generating the electricity and steam 

separately. The electricity produced can either be used inside the 

factory or sold to the local utility company for distribution to its 

customers. Cogeneration is a well-developed technology. In fact, 

in the 1920's, many cogeneration systems were shut down as a result 

of antitrust action brought by utilities. 

(3) Total.Energy Systems. This is a variation on the cogenera­

tion concept. It involves the use of an engine (frequently a dieser 

or steam engine) to produce electricity for a residential or commer­

cial complex, with the exhaust fro~ the engine used to provide the 

space heat and hot water ne~ds of the complex. Because the energy 

content of the engine exhaust is utilized, the overall efficiency is 

higher than a large central station power plant which dumps the waste 

heat into the environment. 
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3. Advantages and Disadvantages 

Several of the potential advantages of any of the above techniques 

for electricity production are: 

(1) Shorter lead times reduce uncertainties in planning; 

(2) Greater flexibility in siting; 

(3) Reduced transmission and distribution costs. 

On the other hand, increasing reliance on. (intermittent·) solar 

and wind,technologies may not reduce a utility's need to provide 

sufficient capacity ~o meet peak load requirements unless techniques 

are found for making their output· more dependable. Strategies which 

rely on energy storage techniques. to smooth the output of intermittent 

generators are be'ing developed •. ,:. Using an existing hydro electric 

system to provide storage capacity for solar and wind energy has 

g:reat potential 

Because the technologies discussed are of relatively small capa-

city and are suitable for installation in conjunction with privately 

owned structures, they present ~ewer barriers to private ownership. 

The prospect of electric utilities losing their virtual monopoly on 

electricity generation raises some very important policy issues 

associated with regulation of the utility industry. 
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Student Outline 

A. Introduction to implemention strategies 

1. A theoretical perspective 

a. The situation 

b. The challenge 

c. Three solutions 

2. The contexts of energy consumption 

a. Concept 

b. Major contexts 

3. Strategies for implementing change 

a. Goal determination 

b. InstrUment selection 

c. Action identification 

4. Criteria for the implementation process 

a. SAM goals 

b. REF instruments 

c. POC prograns 

d. RAC effects 

e. RIC outcomes 

B. Principles of the voluntary approach 

1. Purpose 

2. Two forms 

3. Desirable features. 

4. Undesirable features 

C. Information techniques 

1. Main characteristics 

a, Intention 
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b. Theory 

c. Instruments 

d. Techniques 

2. Problem awareness 

a. Characteristics 

b. Effectiveness 

3. Technical information 

a. Characteristics 

b. Effectiveness 

4. Consumption feedback 

a. Characteristics 

b. Effectiveness 

5. Evaluation of information techniques 

D. l4obiliza tion techniques 

1. Main characteristics 

a. Intention· 

b. Theory 

c. Instruments 

d. Techniques 

2. Neighborhood activities 

a. Characteristics 

b. Effectiveness 

3. Organizational actions 

a. Characteristics 

b. Effectiveness 

4. CoiTmunity programs 

a. Characteri~tics 

b. Effectiveness 

5. Evaluation of mobilization techniques 
-14 7.-



---------------- -----

SESSION 8. STRATEGIES FOR VOLUNTARY ENERGY MANAGEMENT 

Reading Assignment 

Marvin Olsen and Bernward Joerges, "Policies for Promoting Con­
sumer Energy Conservation," Attachment 8-A 

Seymour Warkov, Energy Policy in the United States, Chaps. 8, 11 

Marvin Olsen and Christopher Cluett, "Evaluation of the Seattle 
City Light Neighborhood Energy Conservation Program," 
Attachment 8·B 

Suggested Reading: 

Winett, Richard A., et al. "Effects of Monetary Rebates, Feedback 
and Information on Residential Electricity Conservation," 
Journal of Applied Psychology, Vol.63, No.1. 1978. 

Craig, Samuel c. and McCann, John. "Assessing Communication 
Effects on Energy Conservation," Journal of Consumer 
Research, Vol.S, Sept. 1978 pp. 82-7 

-148-



Attachment 8-A 

POLICIES FOR PROMOTING CONSUMER ENERGY CONSERVATION: 

AN AMERIC&~-EUROPEAN PERSPECTIVE 

Marvin Olsen and Bernward Joerc;es 

Battelle Human Affairs Research Centers 

4000 N.E. 41st Street 

Seattle, Wash. 98105 

and 

International Institute for Environment and Society 

Blissestrasse 2 

1000 Berlin 31 

~1arch 1979 

-149-



I. THE PROBLEM OF CONSU~~R ENERGY CONSERVATION 

Although there is \vide disasrreement over the extent of the 

world's remaining oil and natural ~as deposits (Energy Policy 

Project, 1974; Stockman, 1978), the inescarable fact is that 

these resources will be largely depleted within the lifetimes 

of many people livin~ today. Industrial nations that depend 

heavily on these fuels must -- within a relatively brief period 

of time develop technologies for renewable energy sources 

and reduce their consumption of nonrenewable energy. If they 

fail in this endeavor they face economic and political dis­

asters (Hayes, 1977). 

Imnortance of Enercrv Conservation 

The imperative need for· alternative enerqy sources to replace 

oil and natural gas cannot be ignored or minimized. At the 

same time, industrial nations can take numerous actions to 

reduce their current levels of energy consumption, so as to 

prolong the supply of nonrenewable ener~· resources and pro­

vide additional time to develop alternative sources. Energy 

conservation is the cornerstone of President Carter's National 

Enerqy Policy for the United States. It is also inherent in 

all European energy planning, as stated in a recent report by 

the Director-General for nesearch, Science, and Education of 

the Commission of· the European Communities (1979): "The 

assumed levels of conservation are the most siqnifi~ant factor 

in every (energy] assessnen t." All of these assessments "in­

clude very stronq conservation rneasures, without which all out­

comes would exceed the technical maximum." Similar policies 

have been proposed for several individual European countries 

(Meyer-~bich, 1978; Leach, 1979). 

In addition to emphasizing a transition from nonrenewable to 

renewable energy sources, conservation can be viewed as a high­

ly desirable permanent enerrr.y policy. It is often said that 

energy conservation is our most important energy source a·Ieyer­

Abich, 1978). Energy wasted is energy lost, regardless vf its 

1 
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source, and all industrial nations waste huge amounts of energy 

every year. The United States and Canada are by far the worst 

offenders, since they consume nearly twice as much energy per 

capita or per dollar of ~ross domestic product as any other 

industrial nation (Schipper and Lichtenberg, 1976; Darmstadter, 

et al., 1977). Numerous analysts have concluded that between 

30% and 40% of all ener~y consumed in the United States is 

wasted (Sawhill, 1974; Schipper and Lichtenber~, 1976), and 

much of this could presumably be prevented by effective con­

servation proqrams. (Cole, 1975; Skidmore, Owinqs, and 1-!errill, 

1976). And despite much lower levels of energy consu~ption in 

all European countries, it has recently been estimated that 

conservation could reduce future ~uropean energy requirements 

by over 25% (Meyer-~~ich, 1978; Directorate-General for Research, 

Science and Education, 1979). r-!oreover, energy conservation 

costs only one-half to one-fourth as much as neT'' er.ergy pro­

duction (Lovins, 1977; Schneider, 1978). Hence there are quite 

sufficient qrounds, apart from the current energy crisis, for 

promoting energy conservation as a vital policy in all indus­

trial societies. 

Enerqy conservation is particularly critical for consumers, for 

two reasons: ( 1) Bet~-1een 30% and SO% of all direct energy 

consumption in most industrial societies occurs in the domestic 

sector. 1 (2) ~ost efforts by industry, business, and the 

public sector to conserve enerqy will have far-reaching con­

sequences for consumers. The focus of this paper is therefore 

on individuals and households as the final consumers of energy. 

This domestic consumption sector includes both energy used in 

the horne and for personal ·transportation. 

Meaninq of Consumer Enerqy Conservation 

The basic qoal of all ener~y conservation policies is to reduce 

the consumPtion of ener0y from nonrenewable sources. This goal 

can be conceptualized in four different ways, although many 

writers have utilized only one or two of these limited per­

spectives on energy conservation. We shall treat them as four 

alter~ative approaches to the overall policy goal of reducing 
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energy consumption from nonrenewable sources. They are: 

1. Technical efficiencv. r~ake current technical equipment more 
efficient, so that less energy is required to perform the 
sa~e functions (e.~., have the furnace cleaned and serviced). 

2. Alternative sources. Change from a non-renewable to a re­
newable energy source (e.g., install a solar heating system). 

3. Behavior chanqes. Use technical equipment more efficiently, 
so that less energy is needed to maintain one's present life­
style (e.q., turn down the heatinq temperature at night). 

4. Lifestyle modifications. A.dopt new patterns of consumption 
and livinq that require less total use of energy (e.g., move 
from. a sinc:rle-family to a multi-family dHelling) . 

All four of these approaches to conservation involve both tech­

nical and human factors, although the first two are more direct­

ly oriented tow~rd technical actions, while the latter two are 

atmed·~~tmarily at human aspects of energy use. Looked-at dif­

ferently, the first three approaches assuro~ no intentional 

chan~es in consumer values and ~oals, whereas such changes are 

cen~ral to the fourth a~proach -- althou~h lifestyle modifica­

tions can range from minor alterations (such as walking more) 

to totally _new living patterns (such as low-consumption self­

sufficiency) . Nhile these approaches therefore differ sig­

nificantly in emphasis, they should not be viewed as incom­

patible or mutually exclusive, so that a comprehensive energy 

conservation policy might incorporate all four of them. 

Areas of Domestic Ener~ Consumption 

Most energy consumption by individuals and households can be 

divided into three broad categories of direct use, plus in­

direct consumption of the enercr.y used in the production of all 

goods. Direct use is estimated to constitute about 60% of all 

domestic enerc:ry consumption in.the U.S., while indirect consump­

tion is about 40% (Hayes, 1976) . 2 The three principal areas of 

direct domestic use are as follows (Newman and Day, 1975:34): 

l. Soace conditioning: heatin~ and air conditionin~ (32% of 
all direct domestic use in the U.S.). 

2. Aooliance use: water heating, cookin~, refrigeration, 

-152-



4 

lighting, and all other appliances (24% .of all direct domes­
tic use in the U.S.). 

3. Private travel: automobiles, taxies, buses, and airplanes 
(44% of all direct domestic use in the U.S.). 

(Some writers treat water heating as a separate category from 

other appliances, but combining them emphasizes the fact that 

the amount of .energy used·b~ all other appliances is quite 

small ~n comparison with water· heaters.) 

Need for Social Research on Consumer Ener~y Conservation 

Much of.the ~xisting research and writing on energy conserva­

tion has dealt principally with the technical aspects of energy 

consumption and demand (B~FT, 1978~ Cook, 1976; Fichtner, 1978~ 

Skidmore, Ov1ings, and Merrill, 1976). ~~ost of the conservation 

proposals in this literature, consequently, consist of techno­

logical ideas for obtaining, transmitting, and using energy more 

efficiently. t·!i thout doubt, more efficient technology can 

greatly reduce energy waste. Regardless of whether techno-· 

logical innovation is as simple as putting insulating covers. 

on hot water heaters, or as complex as developin~ more fuel­

efficient autos, it must be a fundamental aspect of any energy 

conservation policy. Energy consumption is a technical pro­

cess, and the more efficient that process can be made, the less 

energy it will require. 

Ne quickly encounter serious problems, however, if we assume 

that a "technical fix" approach is adequate, by itself, to 

achieve significant energy conservation. Technology is worth­

less unless it is used by.people, which means that they must be 

willing to adopt and utili:ze. it in an appropriate manner. 

Consequently, promoting energy conservation is ultimately as 

much a human as a technical problem. In fact, a variety of 

highly effective conservation technologies are already avail­

able. ~·7hat we don't knovl very much about is how to induce 

people to adopt and use these conservation technologies (O'Toole, ) 

1976). This problem of discovering h?w to encourage people to 

practice energy conservation clearly calls for contributions 

from all the social sciences, including sociology, psychology, 
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economics, political science, jurisprudence, and public adminis­

tration. Because of our concern in this paper with consumer 

behavior, however, we shall draw primarily on work by sociolo­

gists and social psychologists. 

When social scientists have examined the problem of energy con­

servation, they have frequently taken a broad-scale or macro 

!'lersnective, dealinc:r with such to!lics as the effec.t .of conserva­

tion on national economic ~rO\o~th and industrial productivity 

(Ener~y Policy Project, 1974; Hudson and Jorgenson, 1974), pro­

jected future energy consumption trends (CON~~S, 1978; Hirst 

and Carney, 1978), or scenarios of possible future societies 

(Harman, 1977; Lovins, 1977i CONAES, 1977). In contrast, rela­

tively little attention has been given by social scientists to 

the question of how to achieve ~reater enerc;y conservation. 

Ian Forbes (1977) makes this point quite forcefully in a re­

buttal to ~.mary Lovins' idea of "soft energy paths": "It is 

this ~uestion of 'how' that is so fundamental to decision­

making in general, and energy in particular, yet it is absent 

from many currant deliberations in all but the most simplistic 

sense." 

A Theoretical Persoective on Energy Conservation 

The problem of promoting consumer energy conservatio~ can be 

viewed theoretically as a particular instance of .the general 

process of creating intentional social chan~e. Althou~h social 

scientists have constructed conceptual models of this overall 

process (R. Warren, 1977), they have not thus far developed a 

theoretical framework with which to exarnine the .1IT\~le:r.-.entation 

of ener~y conse:!rvation. A. sur;~esti ve persrecti ve on th1s topic 

is provided, however, by Garrett Hardin's (196R) parable of 

the "tragedy of the commons," ,,.,hich emphasizes the continual 

conflict between imMediate private interests and long-term 

public concerns. ~-s described by Stern ( 19 76) : 

Time is running out for the world. Overpopulation, pol­
lution, and the depletion of nonrenewable resources are 
the result of uncontrolled growth in a finite environ­
ment. These processes are the product of a pervasive 
conflict between the individual short-term good, which 
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demands continual ~rowth, and the collective long-term ~ 
good, which requires restraint. Garrett Hardin ... compares 
our situation to that of a ~roup of herdsmen grazing their 
cattle on a common ranre. Each is motivated to add an. 
animal to his or her herd since the net profit will be the 
full value of an animal less a small cost due to competi-
tion from the new animal for the available grass. Since 
each herdsman will profit from adding animals, there is 
and inex0rable trend toward overgrazin<_! of the range, which 
ends only with the ruin of all the shepher~s. Hardin argues 
that the logic of the commons operates wheneve.r people 
have unlimited access to a cheap but finite resource .... 
The lo~ic of the commons dictates that, throu~h the rational 
action~ of. individuals pursuin~ their own well-being, these 
resources will all be exploited until they can no lonqer 
support the population. This situation is called tragic 
because individual rationality leads with certainty to 
collective ruin. 

The basic point of Hardin's parable is that when a desired 

public good exists in finite quantities, eventual collective 

disaster can be avoided only if everyone limits their concern 

with maximizing short-term benefits. In other words, the 

"challenge of the commons" is to discover how to intentionally 

change human behavior and society tmvard the goal of balancing 

or integrating·private expediency with public responsibility. 

An alternative way of statin~ this same problem is to ask how 

people can be induced to each contribute their individual share 

to the attainment of a public good that will benefit everyone 

(Olson, 1965). Successful implementation of any large-scale 

energy conservation program may well depend on findin~· a viable 

solution to thi~ twentieth-century version of the "public goods 

dilemma" that appears to be leadin<J inexorably to a "tragedy of 

the energy commons." 

It is critical, however, that we not misinterpret Hardin's 

parable. He is not sugge~tinq that all personal interests be 

surrendured to the service of the public good. He is arsuing, 

rather, that some kind of limit must be placed on the unbridled 

pursuit of private gain, so that collective goals can also be 

realized. S~ch restraint can always be imposed on individuals 

by outside. forces such as government or the m~rketplace. Alter­

natively, however, individuals can voluntarily control their 

own behavior for the sake of the common 000d. In this analysis 
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of consumer ener~y conservation policies, we assume that both 

voluntary and involuntary strate~ies will be necessary, but 

that both approaches can be integrated into coherent public 

policies to attain the ~oal of reducing the consumption of 

nonrenewable energy. 

Previous Social Research on Consumer Enercrv Conservation 

Since the 1974 oil ernbar~o, well over two hundred empirical 

studies of consumer energy conservation have been conducted 

by social scientists, mainly in the United States. Economists 

have reexamined the effects of price changes on energy consump­

tion, social psychologists have done experiments on the effects 

of information and incentives on people's conservation attitudes 

and actions, sociologists have conducted surveys to discover 

how extensively conservation practices have been adopted by the 

public, and political scientists have explored possibilities 

for governrnental conservation proc_;rarns. Hany of these studies 

are summarized and critiqued in six·recent works, which to­

gether provide a fairly comprehensive overview of recent social 

research on energy conservation: Cunningham and Lopreato, 1977; 

Ellis and Gaskell, 1978; Milstein, 1977; Olsen and Goodnight; 

1977; Markov, 1978; and Winett and Neale, 1978. n·!ith the 

exception of Ellis and Gaskell, no such overviews have been 

compiled of European research on enerc_:y conservation.) 

The principal findin~s of all this research can be illustrated 

by the following typical generalizations: 

1. Most people understand that there is an energy problem, 
and between one-third and one-half of them view it as 
serious, either now or in the future. 

2. There is no relationship between belief in the seriousness 
of the energy problem and taking any conservation actions. 

3. Knowledge of energy conserving techniques is not sufficient, 
by itself, to motivate people to take conservation actions. 

4. Intensive consumotion-feedback and financial-incentive 
programs can reduce domestic energy consumption by 10% to 
20%, at least for a short period. 

5. A majority of households have taken some minimal conserva­
tion actions such as turning off unused lights. 
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6, People are just starting to take major conservation actions ~ 
such as adding insulation to their homes. 

7, When asked why they are taking conservation actions, 
people give primarily two ansv1ers, with approxirrately 
equal frequency: (a) to save money, either now or in ~~e 
future; and (b) to make a contribution to solving the 
energy crisis. 

8. Rising energy prices, as experienced thus far, affect 
people differently, according to their income level: 
{a) low-income people have little discretion for reducing 
energy use, and hence merely suffer further financial 
hardships; (b) middle-income people do respond to price 
increases by attempting to reduce their energy consump­
tion; (3) high-income people make no more than token 
conservation gestures and largely continue to consume 
as much energy as ever, 

9. Large majorities of the public would like the government 
to take rather strong actions to promote energy conser­
vation in an equitable manner, including setting energy 
efficiency standards for buildinqs and products, giving 
financial subsidies for investment in home conservation 
improvements, establishing zoning and land-use require­
ments to promote conservation, and operatinq enerqy 
·allocation program.s, 

10, At the same time, the less disruptive a prcposed energy 
conservation program would be to people's current life­
styles,. the more widely and quickly it will likely be 
adopted. 

These generalizations provide considerable useful information 

about current energy conservation efforts, but they also display· 

numerous deficiencies in our knowledge. In particular, there 

· is presently an almost total lack of policy-oriented social 

research that mic_:rht assist public policy makers and governmen­

tal officials in designinc_:r and implementing effective energy 

conservation policies. "Not very much is known about consumer 

reactions to conservation incentives -- whether they be price, 

low-interest loan, or tax rebates ... ~ It is not even known 

whether public policies desiqned to promote energy efficiency 

or to reduce consumption will influence the consumer at a.ll" 

(Cunninc_:rharn and Lopreato, 1977:77). 

The Process of Promotincr Consumer Enercrv Conservation 

Our principal concern in this paper is to develop an analytical 
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fr~~work for social science research on consumer energy conser­

vation policies. More specifically, we are concerned-with strat-

egies that ~overnments feceral, state, and local -- can use 

to promote greater enersry conservation among·conswners. Figure 

l presents a model of the overall process of promoting consumer 

energy conservation, as we conceptualize it. This model provides , 
a schematic overview of the framework that will be developed in 

the follo~o~ing sections of the paper. 

The model contains three main parts. In the top right-hand 

corner· is "Current Consumption." It consists of two boxes: (1) 

Controlling Contexts (technical, economic, governmental, media, 
social, and personal) that shape consumer energy consumption; 

and (2) current Energy Consumption (of electricity, heating 

fuels, and gasoline). At the left side of the model is "Policy 
Strategies." It contains six boxes representing the principal 

aspects of any strptegy for promotin~ intentional social change: 
(l) the previously mentioned Conservation Approaches (technical 

e·ffici!=ncy, alternative sources, behavior changes, a."'l.d lifestyle 

modifications); (2) Proposed Irnplementatio:l Instruments, or 

possible procedures for attaining policy goals (information, 
' . 

mobilization, financial, and resrulatory); (3) the _Relevant 

Implementation Factors that presurnablv would be affected 2E 

enqaged by those instruments (technical, economic, governmental, 

media, social, and personal) ; ( 4) Adopted Implementation I:lst·ru­
ments that are actually utilized by a government; (5) the Opera­

tional_Programs developed to carry out those instruments; and 
(6)-th$ Altered Implementation Factors that are actually chancred 

£! encr~qed by the instr~~ents and proqrarns that are enacted. 
In the;lower ri~ht-hand corner of the rnodel is "Policy Outcomes." 

The four boxes here depict the various kinds of results that 

policy stratesries might produce, in conjunction with the current 

controlling contexts and ener~y consUr:tption levels: (l) Co:l­
s~~er Responses, or verbal reactions by consumers to proposed 

strategies (policy acceptance, conservation commitment, action 

intentions, and anticir>ated impacts); (2) Conservation .il.ctions 

that are actually taken by consumers (concerning space condi­

tioning, appliance use, and private travel); (3) the E:1ergy 

Savings that result fro:rn those actions; and ( 4) ·the Social 
I~pacts r>roduced by the conservation actions and energy savin~s. 
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II. THE CONTEXTS OF DOMESTIC ENERGY CONSUMPTION 

If we are to successfully change the way in which people use 

enerqy, we must first understand both (1) their present pat­

terns of energy consumption, and (2) the conditions or contexts 

that shape those consumption patterns. Consumer energy use 

patterns have been .!airl"?. well documented for the United 

States (Ne•..nnan and Day, 1975; Perlman and t•:rarren ,. 1977) , and 

simjla=-research has been conducted in Germany (Joerges and 

Kiene, 1979; Stanford Research Institute, 1975), Sweden 

(Doernberg, 1975; Schipper and Lichtenberg, 1976), and several 

other European countries (Darmstadter, et al., 1977). In 

constrasti little attention has been given thus far to the 

contexts that lar~ely determine how and to what extent con­

sumers use enerqy. This section therefore focuses on these 

controlling contexts and some pre~equisites for chan~ing 

them in order to conserve energy. 

Current patterns of enerqy consumption are the joint product 

of· (1) the technical characteristics of the material equipment 

involved in producin~, distributing, and consuming energy; 

(2) the institutional characteristics of relevant economic, 

governmental, media, and social structures; and (3) relevant 

personal characteristics of individual consumers. Changes in 

energy consumption, whether desirable or undesirable, will 

always be a consequence of changes in some or all of these 

controlling contexts. Changes in one context will, as a rule, 

produce frictions and conflicts in the other.contexts! necessi­

tating complex adaptations before consumption patterns become 

stabilized on a new level. ~ny policy for promoting energy 

conservation whether its main thrust is technical, insti-

tutional, or personal -- must therefore be based on an under­

standing of the .ways in which all of these interactive contexts 

shape energy consumption. 

l•7hereas numerous energy conservation studies have examined the 

technical factors affecting energy consumption, little research 

has been done on the ways in which this technical context is 
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integrat~d into institutional and personal systems (for one 

attempt to do so, see Joer~es and Kiene, 1979), the nature of 

those other contexts, or the relationships ~ong them. 

Technical Context 

The technica1 characteristics of people's living conditions 

will directly affect the amount of energy they consune, re­

gardles~ of individual variations in energy use habits. The 

major features of this technical context of domestic energy 

use are these: 

1. Dwelling unit: its size, construction, insulation, and 
other thermal properties. 

2. Energy consuming equipment in the dwelling unit: type, 
fuel used, and functional efficiency of the heating unit, 
hot water heater, and other major household appliances 
.(stove, refrigerator, freezer, dishwasher, 'v'rashing machine, 
and dryer). 

3. Personal transportation equipment: type and functional 
efficiency of automobiles, recreational vehicles, and 
motorcycles. 

4. Public transport system:· type, fuels used, and its func­
tional efficiency. 

5. Community design: relevant characteristics of the physical 
infra-structure of the community for work, shopping, 
education, recreation, and transportation (such as· density, 
relative location of facilities, and micro-climatic con- · 
ditions). 

Some of these technical factors are subject to consumer choice, 

while others are not, either because the market does not pro­

vide consumers with alternatives, or because alternatives are 

out of the legal or economic reach of individual consumers. 

Important characteristics of the technical context which can 

be manipulated directly by consumers include: (a) insulation 

in ~~e attic: (b) air leaks around windows and doors: (c) 

operating condition and insulation of the heating unit: (d) 

size and fuel efficiency of other major household ar.9liances 

(within the limits of available products): (e) thermostats 

and other metering and regulating devices for energy consuming 

equipment (again within the limits of available instruments): 
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and (f) the size of one's car. Technical characteristics that 

cannot easily be altered by the average consumer include: (g) 

the s·ize, construction, and location of one's home: (h) the 

physical design of the community; (i) facilities for public 

transportation: and (j) new fuels and their associated tech­

noloaies (e.g., solar collectors, photovoltaic cells, and 

methanal autos) that are not yet commercially available.
3 

As recently discussed by Har.•IOod (1977). and several other 

writers, total energy consumption in a comrn~~ity is heavily 

influenced by numerous features of its physical design and 

properties. Particularly crucial in this respect have been 

the pervasive urban trends toward single-family dwellings; 

suburbanization and urban·sprawl; separation of work, resi­

dences, consumption, and recreation; increasin~ reliance on 

private.autornobiles; and neglect of mass transit systems. 

Comprehensive cormnunity planning and redesign to make build·­

ings, land-use patterns, and transportation networks more 

enerqy efficient offers many new and fascinatinq possibilities 

for conserving energy. This endeavor may be.seriously J.imited, 

however, by the fact that the social integration of complex 

technical aggregates such as whole cities is not well under·­

stood by the social sciences (Joerges, 1977 and 1979). 

For each area of energy consumption (space condi tioni.ng ,· hot 

water heating, and private travel), one can then ask whether 

or not (1) current energy consumin~ technology is economically 

feasible; (2) if so, whether or not it is legally and econ­

omically available to individual consumers; and (3) if so, 

whether or not it is actually used by them. Depending on the 

answers to these questions, the analyst will then look for 

factors affectinq energy consumption in the economic, govern­

mental, media, social, and personal contexts. 

Economic Context 

Energy consumption is a complex economic activity involving 

as a rule the purchase and combined use of numerous goods and 

services, from both public and private companies, over an 
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extended time period. Apart from level of income and ownership 

of goods, which will be treated as personal properties, these 

complex economic aspects of domestic energy consumption are 

shaped by such factors as: 

1. Energy rates: In wha.t ways do current energy prices and 
rate structures (declining, constant, or increasing with 
the amount used) explain people's energy choices and 
consumption levels?S . 

2. Billing procedures: Do pro6edures for energy billing 
(such as metering the amount actually used, charging accord­
ing-to the size of the dwelling unit, the time schedule of 
the billing, information contained in the bill, or gasoline 
credit cards) . affect energy consciousness, willingness 
to pay for various kinds of energy, and amount consumed? 

3. Energy and product availability: Are technically and 
economically satisfactory kinds of energy and energy­
consuming equipment ~ade available to consumers? To what 
extent do·energy and utility companies control energy price 
and availability monopolistically? Is the availability of 
energy and energy equipment affected by.the economic re­
sources and willingness to pay of consumers? 

~.ga.in, some economic factors -- such as the .structure of energy 

and utility_ companies, or the functioning of the energy econ­

omy as a whole --_are relatively i~pervious to change initiated 

by consumers. These factors are influenced primarily by long­

term government and business action. Industry and govern~ent 

will, however, be sensitive to the general consciousness and 

sensitivities of the consumin~ public in energy matters. 

Other features of the'economic context can be manipulated more 

readily by individual consumers and organized consumer groups. 

These include, at least to a certain extent: (a) prices and 

rates for various forms o~ energy; (b) types of metering and 

billing; (c) types _of energy consuming appliances; and (d) 

relevant consumer information provided by producers and se~lers 

of energy and energy-consurninq equipment_. 

Government Context 

Goverr~ent agencies exercise considerable control over both 

the technical and economic contexts of people's energy use. 

This is especially the case when public utilities are operated 
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by the government. In that situation, governmental action in­

fluences domestic enerqy consumption as directly as the econ­

omic factors mentioned previously, although consumer/governmental 

relations pose problems distinct from those encountered by 

consumers in the private market (Young, 1978). In other cases, 

government ~nfluence will be less direct, since it will be 

mediated by the economic and technical contexts, but it can 

.nevertheless be quite pervasive. Important features of ·the 

go~er~~ental context are these: 

l, Regulations governing energy companies and utilities: price 
determination (fixed prices, price ceilings, or procedures 
for setting prices), investment credits and depletion allow­
ances, monopoly controls, and operating requirements. 

2. Standards for equipment efficiency and equipment informa­
tion: building standards, appliance standards, and auto­
mobile standards, as well as regulation of advertising and 
product labelling. 

3. Research and development for alternat.ive technologies: legal 
and financial measures to encourage the introduction of 
innovative p~oducts and processes in household and trans­
portation technology. 

4 .· Community codes: %On inc; la>-rs: bui·lding requirements, land­
l.ord-tenant contracts, and liability rules. 

5 .. Consumer policy: relevant consumer information and protec­
tio~ ·provided by public agencies. 

6. Governrnen tal officials: their public stance .. toward energy 
conser.vation and leadership in promoting it. 

Many of the factors comprising this context can·be manipulated 

easily if gover~ent wishes or is under public pressure to do 

so. These include: (a) regulations and operating requirements 

for existing utilities; (b) standards for relevant equipment 

and materials available in the market; and (c) advertising a~d 

labelling requirements. Other factors -- such as (d) invest­

ment planning in enerq.y production; (e) building, zoning, and 

rent laws; and (f) ener~y research and development in industry 

are in principle subject to governmental action, but cannot 

readily be influenced by the agencies responsible for conser­

vation policy. Considerable debate over which governmental 

agency has the authority to take these kinds of.actions 
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regularly occurs whenever conservation interests conflict with 

other interests. This applies to both horizontal linkages 

(i.e., between departments) and to vertical linkages (i.e., 

between federal, state, and local governments). 

~edia Context 

Part of the information that influences people's decisions 

about energy consumption is channelled through the mass media. 

This. is obviously the case with product advertising by private 

businesses, and with ~overnment sponsored information about 

the energy situation and energy policy. In addition, the 

various media may or may not give special attention to energy 

issues from the consumer's point of vies. 

The context of mass media communication is very broad, encompas­

sing television, radio, newspapers, magazines, books, and 

movies, as:well as the "new media" of computer-based teie­

cornrnunication. Its main features are: 

1. Editorial content: information about the energy situation 
and energy conservation generated by the media themselves, 
as well as the audiences reached by these messages. 

2. Product advertising: the extent, content, and effective­
ness of advertising by businesses for energy consuming 
products and energy uses. 

3. Image advertising: the extent and content of "advoc.ate" 
advertising by industry, utilities, and ~overnment stressing 
their point of view on energy issues and responsibilities. 

4. Consumption and conservation literature: the availability, 
content, and distribution of commercial literature on 
enerqy cons~ption patterns and conservation practices. 

Nith all t~ese factori, a·distinctiop must be mace between 

the transmission and reception of information. The fact that 

conservation information is transmitted to the public through· 

the mass media does- not ensure that it will effectively reach 

its intended audiences. The extent to vlhich energy consump­

tion is ac~ually shaped by the media context depends largely 

on the r.1.anner in which infomation is geared to personal 

factors such as people's concern with, and knowledge about, 
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energy matters, as well as their informal communication net­

works for disseminating media information. 

Although information alone rarely changes behavior, the mass 

media perform pervasive supporting and legitimating functions 

for all kinds of social behavior. Presumably, therefore, the 

media do influence energy consumption patterns, and can affect 

attempts to change those patterns to socially accepted new 

levels (either up or down). The role played by the media in 

this process is not clear, however. On:the.one hand, the media 

are the main channel through which businesses and utilities 

disseminate information designed to deemphasize conservation 

issues (Battelle, 1977; Sethi, 1978), while neither consumers 

nor government can easily influence. the ·structure or messages 

of the media. On the other hand, ·the press and .television 

have generally taken a rather "prbgressive" stan<;t on energy 

conservation, and attempts have been .made with some success 

to market ecological products through the mass media (V~J 

Raaij, 1978). 

Social Context 

Enerqy-related behavior is, within the limits set by available 

technology, as much affected by.interpersonal influence ana 

mutual support as. by· media information; governmental reguJ a.·­

tions, and economic conditions. This context of social 

influence·outside the media, government, and the economy must 

therefore be regarded as another set of·.critical factors 

affecting energy consumption. It.includes: 

1. Interpersonal interaction: interaction with friends and 
neighbors on a regular basis, and group expectations con­
cerning energy use,·conservation efforts, and ownership 
of energy consuming products. 

2. Neighborhood activities: existence, visibility, and 
effectiveness of neighborhood-level activities designed 
to affect energy consumption or conservation. 

3. Or~anizational actions: membership and participation in 
relevant interest organizations such as consumer and environ­
mental associations that actively promote energy consumption· 
or conservation, or that indirectly support either the 
consumption or conservation of energy through their actions. 
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4. Community pro~rams: existence, visibility, and effective­
ness of cornrnunity-level·prograrns designed to affect energy 
consUI!lption or conservation. .. 

Two conflicting principles operate in this context. On the 

one hand, the.closer and more personal a social settinq is 

for an ind~vidual, the more influence it is likely to .exert 

on him or her. This suggests that interpersonal interaction 

should be very effective in promotinq energy conservation. On 

the other hand, the more hiqhly organized and centralized a 

social setting, the more easily it can be redesigned to 

encourage social change. This suggests that interest organi­

zations and communities should be more effective in promoting 

conservation. The major consideration in this context, there­

fore,· is the nature and viability of social linkages between 

large organizations and more informal social relationships. 

If these linkages are numerous and stron~, changes can be 

introduced at a broad level, and will then be transmitted 

outward to neighborhoods and small groups where most indi­

viduals will encounter them. 

~he social context of energy cons~~ption is also the setting. 

for two _opposing social forces. The social.inertia of 

established tradition and deeply en~raved customs often acts 

as a barrier to technical and economic changes that would con­

_serv~ energy. At the same time, the social context provides 

a dynamic field in which new social movements arise and 

alternative solutions to economic and technical problems make 

their first appearance before being· accepted within the econ­

omic and governmental con texts· ( Rarnrnstedt, 19 7 9) . 

Personal Context 

EnerC)'y consumption. is al~vays mediated by ntll!!erous personal 

factors. In the las.t ana.lysis, ;i.t is t.hF" individunl eon.5Ul'tl8l.' 

who acquires and uses energy-consuming equipment, and who 

either consents to current energy conditions or seeks to alter 

energy consumption patterns by demanding appropriate changes 

in other controllinq contexts. In theory, the personal 
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context is composed of two parts: (1) the "inner" behavioral 

dispositions acquired through socialization in the past, wpich 

mirror earlier states of the other controlling contexts~ and (2) 

the current states of the other contexts ~ perceived and ~­

perienced by the individual. Ne also include in this context 

the sociode~9graphic and socioeconomic characteristics of 

consumers. Nithout strictly differentiatinsr between "inner" 

dispositions and experiences of "outer" situations, the vast 

array of personal .factors affectinq energy consumption can 

be reduced to the following components: 

1. Basic value orientations:. people's values concerning tech­
nological development, economic growth, material consump­
tion, socioeconomic status, quality of life, environmental 
protection, and resource conservation. 

2. Perce:;>tions of the energy situation: whether or not an 
energy problem is perceived (either at present or in the 
future), the perceived seriousness and immanence of this 
problem, its probable causes and consequences, and the 
people and groups to whom res:;>onsibilites .are attributed. 

·3. Energy consumption knowledge and understandi:pc; of technical 
energy systems: knowled·cre of present energy patterns and 
levels, of energy-:using equipment, and of. possibole means 
and procedures for reducin~ energy consumption. 

4. Energy conservation experience: the nature, extent, and 
recency of a person's past experience.with energy con­
servation efforts. 

5. Sociodemographic and socioeconomic characteristics: age, 
sex, race, family compostion, education, occupation, and 
income. 

It has been argued that basic value orientations in industrial 

societies are undergoing remarkable chancres, although it is 

not clear whether these changes are essentially a class phen­

omenon or whether they are typical of particular stages of 

technological and economic development (Inglehart, 1977). 

~eam·1hile, al thous-h ~eri:eptions of the ·rea.li ty and seriousn€ss 
of the energy problem are expanding in some countries and may 

affect enerqy consumption in subtle ways (Battelle, 1977; 

Milstein, 1977; Yimnermann, 1978), a direct relationship be­

ween such perceptions and energy-related behavior has not been 

demonstrated (Honnold and Nelson, 1976). More seriously, 
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knowledge of one's own enerqy use and levels of competence 

in dealing with technical energy systens are quite low among 

many people (Clemens, 1978; ~"olt, 1978; Newman and Day, 1975). 

Previous personal experi~nce with ~nergy conserving practices 

does appear to increase one's receptivity to new conservation 

measures; ho~ever (Curtin, 1975). 

Focus on the Consumer 

The argument was ~ade in.Section I that enerqy conservation can 

be viewed as a "commons" or "public goods" preble~ that might 

be approached from a macro or structural perspective or from a 

.micro or individual perspective. Much previous writing on 

energy conservation has been limited to one of these twin per­

spec~ives. On the structural side, enqineers have co~~only 

studi~d tot~l enerCJy s:ystems, t-vhile macro-economists have ex­

plored national or international economic marketplaces (see 

Hoffman and Jorqenson, 1977, for a discussion of these structural ) 

·approaches}. On the individual side, psychologists have focused 

on.~nternal psycholoqical states as deter~inants of energy con­

sumption, while ~icro-economists have treated individuals solely 

as rational econo~ic actors. 

Our intention in this analysis is to brid~e that macro-micro 

gap.~y.focusing on consUMers as active decision makers who con-. . . . 
tinually r~spond to both external structural forces and internal 

personal conditions. T•!e do not attempt to construct a "total 

syste~ model" encompassing every variable that ~ight conceivably 

affect energy consumption. Instead, we examine all of the con­

texts that influence. energy consumption -- technical, economic, 

governmental, media, social, and personal -- lookinCJ for those 

factors that are most critical in shaping the actions of energy 

consumers. t•7e ask how all of these relevant factors interact 

with one another, and how the cohsumer responds to them in terms 

of either consuming or conserving energy. In short, we focus 

on the energy consumer as an active decision maker tvho acts ) 

within the complex settinq provided by technical, institutional, 
and personal contexts. 
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III • STP.ATEGIES FOR PROMOTING CONSill".ER ENERGY CONSERVATION 

The primary concern of this paper i-s with the strategies that 

governments can use to promote energy conservation among con­

sumers. A policy strategy is a procedure designed to attain a 

broad policy-goal such as energy conservation or zero energy 

growth. In other words, a strategy is a plan for enacting a 

public .policy. As was shown ·irt Figure l, we conceive of ~3tra­

tegies as composed of six major components: (1).'alternative 

approaches to the goal of· conserving energy; (2}. proposed 

instruments for implementing a conservation policy; (3) :i:ac­

tors in the controlling contexts that are expected to b~ af­

fected or engaged by the proposed policies; (4) the implemen­

tation instruments that are actually adopted; (5) the sp~c­

ific nrocrrams that are. developed to carry out ·i·.hose adopt.ed 
~ - . . . . . . . 

instruments; and (6.) the portions of tne contr·::>lling con.t:exts 

that are actually altered or engaged by·. the enacted in..~ -~:·-u­

ments and pro_grams .. This sec·t.ion: examinee . these components 

of policy strategies in greater detail~~under three headings: 

( ·1 ). Conservation .At:'prr..~aches; (2J · Impl.em~:nt:ii:::'...•.H1 ·.Instrumer.o.ts 

_(both proposed arid; adopted); and ( 3) .Implemer;.t:,.tion Fact.ors 

(both relevant and affected) . Specific -conse:c-.rat:ion programs 

are not discussed, for reasons given below. 

Conservation Acproaches 

As mentioned in Section· I, tne overall goal of reducing the 

consumption of nonrenewable energy can be approac~ed in four 

different ways: (1) making current technical equipment and 

processes.more energy efficient; (2) changing ·from nonrenew­

able to renewable energy sources and technologies; -(3) using 

technical equipment more effectively; and (4) adopting new 

patterns of living that require less energy consumption" In 

addition, three major areas of domestic energy consumption 

were identified: (1) space conditioning, (2) appliance use, 

and (3) private travel. 
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.Combining these four approaches with the three consumption 

areas produces a twelve-cell matrix, as shown in Figure 2. 

Within each cell of this matrix we can identify particular 

actions that might be taken by individuals or households to 

reduce their energy consumption. The full range of possible 

consumer ene.rgy conservation actions is virtually limitless, 

b1:1t the energy savings that can be realized from most of· 

those actions -- such as turning off lights -- are relative­

ly tr.ivial. Such actions may serve as symbols of one's 

concern with conservation, they may socialize people to be 

more energy conscious, or they may give one a feeling that 

he or she is contributing to the conservation effort. They 

do not, however, save large amounts of energy. A carefully 

planned.conservation policy, consequently, might emphasize 

prima~_ily those actions -- such as the ones listed in Figure· 

2 -- that do result in substantial energy savings. 

Imolementation Instruments 

.To attain a policy goal such as consumer energy ~onservation, 

governments must select and utilize various implementation · 

instruments. These can be thought of as alternative means of 

intentionally creating social change,. and hence are the dy-- . 
namic heart of any policy strategy. In Figure 1, these im­

plementation instruments were divided into two sets: propo­

sed and adopted. The first set consists of all tho·se instru­

ments that .are considered by a government and proposed to 

the public. On· the basis of the responses to these proposals 

that are received from the public, interested organization·s, 

and ?ther governmental agencies, parliaments and governmen­

tal agencies will adopt some (or all) of those instrume·nts 

as pr.o~edures for attaining the overall policy goal. This 

discuss~on of implementation instruments treats both sets 

together, since the instruments arA the e;~e in buth cases. 

In this paper we discuss only implementation instruments, 

and ignore specific operational programs, for two reasons: 
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Conservation 
Approaches 

a'echnical 
Efficiency 

Alternative 
Source 

·Behavior 
Change 

Lifestyle 
Modification 

· Figure 2 

IHPORTJ\NT CONSUMER ENERGY CONSERVATION ACTIONS? 
ARnP~GED BY CONSERVATION APPROACHES AND AREAS OF CONSU~WTION 

Areas of Consumption \ 

Space Conditioning Appliance Use Personal Transportation 

'Add insulation to Insulate the hot Drive a small, fuel-
the dwelling unit water heater efficient auto 

Install a solar. Install a solar Use methanal as an 
heating system hot water heater auto fuel when available 
(active or passive) 

Lower the heating Lower the hot Travel by mass transit 
. temperature water temperature or carpool 

Live in multifamily Share use of Live close to one's 
housing appliances employment 
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(1) Many public officials and energy experts often jump iiTmed­

iately from the broad goal of conserving energy to designing 

specific conservation programs, giving little or no thought 

to the kinds of instruments that might be most effective in 

pursuing their goal and that will intentionally or uninten­

tionally shape their programs. ~·7e contend that giving care­

ful attention to alternative implementation instr~~ents is a. 

crucial -- perhaps the crucial -- aspect of developing strate­

gies for promoting social change. (2) Since programs must 

always be tailored to fit the particular situations in which 

they are conducted, they tend to differ widely across places 

and times. In contrast, instruments can be analyzed in 

general terms without reference to particular settings. 

Instruments for ~plementing social change can be grouped 

into four broad categories.S Information instruments are 

based on cognitive and attitudinal theories of social change. 

These instruments communicate information to people in order 

to make them aware of a problem and the actions they can take 

to help alleviate that problem, and also to change people's 

attitudes and vaiues so that they will want to take those 

actions. Mobilization instruments are based on social 

interaction and influence theories of social change. These 

instruments involve people in sbcial activities in which they 

will b_e influenced by others or can act collectively to attain 

common goals. Financial instruments are based on economic 

and behavioral theories of social change. These instruments 

provide monetary inducements or deprivations to people that 

will make it rationally expedient for them to change their 

behavior. Requlatory instruments are based on social 

structural and power theories of social change. These instru­

ments employ political power to alter the social environments 

in which people live, so that individuals will change their 

actions in response to these new conditions or be sanctioned 

for not doing so. 

Figure 3 lists three diffe_rent implementation instruments 

falling within each of the above four categories. The 
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_following paragraphs comment on each of these twelve instru­

ments in some detail. 

Problem awareness. This instrument-informs people about 

known fuel availability, energy use patterns , future energy 

projections'·· and other aspects of the energy prob ~ern. The 

hope is that if people truly understand the extent and se­

riousness of the global energy crisis, they will voluntarily 

·begin conserving energy. With only a few exce~tions, ·however, 

all of the research conducted thus far as found little or no 

relationship between belief in the reality of the energy 

problem and any actual energy conserving actions (Cunningham 

.and Lopreato, 1977; Gottlieb and Matre, 1976; Honnold and 

Nelson, 1976;Perl~an and Warren, 1977; Stern, 1976; D.Warren, 

1974). Consequently, modifying an individual's attitudes does 

not appear to be a necessary first step in promoting energy 

con?ervation (Heberlein, 1975). Howeve~, incre.ased under­

standing of the energy problem does appear to make people 

more receptive to the use of other implementation instruments 

(Zuiches, 1976), so that public education efforts· may lay a· 

valuable groundwork for energy conservati~:m by creating a 

climate of favorable public opinion. 

Conservation techniques. This instrument informs people. about 

actions they can take to reduce their consumption of non:­

rene<,o~able energy, and about the possible energy an·d monetary 

savings of these actions. Such information is certainly nec­

essary if people are to conserve energy, since without it 

they will have no idea of how to reduce their energy con­

sumption. At the same time, there is fairly general agreement 

that this kind of information, by itself, is not sufficient 

to motivate conservation behavior (Ellis and Gaskell, 1978; 

Hayes and Cone, 1977; Milstein, 1977; Palmer, Lloyd, and 

Lloyd, 1978; Winett, et.al., 1978). For example, a recent 

field experiment found that neither (1) attending a block 

workshop at which conservation techniques were described, 

nor (2) having a horne energy audit, significantly improved 
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Figure 3. 

ENERGY CONSERVATION I}PLEMENTA.TION INSTRUMENTS 

Information Instruments 

1. Preble~ awareness: Informing people about the nature and 
seriousness of the energy problem. 

2. Conservation techniaues: Informing people about actions they 
can take to reduce domestic energy consumption. 

3. Ccnsurnotion feedback: Giving people frequent feedba.ck on 
their current level of energy consumption~ 

Mobilization Instruments 

4. Neiahborhood activities: Conducting neighborhood-l~vel energy 
conservation activities such as··block workshops. 

5. · Orqanizational actions: . Encouraging existing interest orga.ni­
··za~ions to promote energy conservation in their actions . 

. 6. Comrnunitv orocrrarns: · Organizing·c:::orrununity-wide energy conser­
vation prograi!ts of·various kinds. 

Financial Instruments 

7·.· .Moneti::!.:ry incentives-: · Offering monetary benefits or imposing 
monetary penalities.-to encourage energy conserving actions. 

8. Price increases: · Allowing or forcing energy prices to rise 
so as to encourage redu~ed energy consumption. 

9. Energy surtax.: Imposing-· a surcharge· on all purchases of non­
renewable energy, with revenues redistributed to all citizens. 

Regulatory Instruments 

10. Enerqv standards: Setting and enforcing required energy 
efficiency standards for all energy-consuming products. 

ll .. Energy allocation: Establishing energy cons~~ption quotas or 
otherwise rationing the consumption of energy. 

12. Community design: Uusing.plan:1ing, zoning; ·and other legal 
actions to reconstruct co~munity land use and building design. 
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people•s knowledge of how to save energy in the horne (Olsen 

·and Cluett, 1979) • In sum: "the current conclusion is that 

•information alone does not work•" (Winett and Neale, 1978). 

Consumption feedback. This instrument gives consumers fre­

quent or continual feedback on their current energy consump­

tion, and compares the current level with a preselected goal. 

The·presumption is that if people can be.made aware whenever 

they are using too much-energy-- in·relation to either an 

ideal standard or a goal they have set for themselves --

they will take action to reduce their energy use. This feed­

back process has been studied in a large number of field ex­

periments of electricity consumption, with contradictory 

results. 6 Some of these experiments have reduced.electricity 

consumption from 10% to 20%, especially when consumers set 

demanding. goa1s .fo:r: t-.. hemselves (McClelland and-cook, 1978; 

. Palmer, Lloyd; and Lloyd, 1977; Seligman, Darley,; and 3ecker, 

. '1977-78). ·.In, con:trast.- a number of other studies have found 

·.that when consumption feedback is combined with financial 

incentives fo.r conserva:tion, c;mly the latter instrument re!··· 

:. duces consu.'tlption sign:Lfi:caxi tly, . while feedback by itself 

produces no ener.gy ·savings. (Hayes. and Cone 1 19 77; Kohlenbe.L':J, 

et.al., 1978; Wine·t:t,. et.al., 1978). There is no doubt that feed­

back will rnak.e. people mor.e aware of how they are using energy, 

but there.is serious doubt among many researchers that feed­

back.- by itself, is sufficient to motivate people to take 

·conservation actions (Ellis and Gaskell, 1978). 

Neiahborhood activities. This instrument·conducts conserva­

tion activities and programs within local neighborhoods, so 

that ?eople will have direct personal exposure to them, while 

·also experiencing interpersonal influences from their neigh­

bors to adope energy saving practices. ·These activities might 

include informal meetings among friends,. neighborhood-level 

workshops, and energy conservation educational programs be 

the local schools. (The latter efforts might be particularly 

effective when schools are viewed as "co~munity schools" that 

serve the entire population of a neighborhood.) The impetus 
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for this approach came from a study of responses to the 1974 

oil crisis, which discovered that a major factor determining 

whether or not people in the U.S. took any conservation actions 

was the extent to which their neighbors were making such 

efforts (D. Warren, 1974). More recently, the program of 

block-level conservation workshops mentioned above did pro­

duce a significant increase in conservation actions among 

those who attended (Olsen and Cluett, 1979). Neighborhoods 

thus appear to offer potentially effective settings for 

energy conservation activitiei. 

Organizational actions. This instrument utilizes existing 

special-interest associations of all kinds as vehicles for 

~romoting energy conservation. Numerous studies have found 

that organizational membership and participation can strongly 

influence people's attitudes and actions (Verba and Nie, 

1972). Consequently, if such organizations were to stress 

energy conservation in their programs and actions, their mem-. 

bers might be stimulated to begin practicing conservatiqn in 

their personal lives. In addition, such organizations can al­

so exert considerable influence on nonmembers and the public. 

as ... ~ whole. Particularly important here are cqnsumer organi­

zations that actively work for energy conserva~ion (illustra­

ted.?y Verbraucher-Z~ntrale, 1978), although this trend is 

not yet very extensive (Holten, 1978). Environmental organi-. 

zations have also been active in regard to energy, but have 

not yet given much attention to consumers. 

Community programs. This instrument utilizes the entire com­

munity as a setting for encouraging energy conservation. The 

rationale is the same as with neighbcrhoods and interest 

organizations, but in this case the program is sponsored and 

c.oordinated by an agency of the city government. ·The program 

often includes a variety of activities aimed at different 

kinds of people in different situations, so that.as many 

people as possible are exposed to the program. Few communi­

ties have yet undertaken such extensive conservation efforts, 

but those that have -- such as Davis, California -- report 

strong interest among large numbers of Citizens, and overall 

community energy savings of 25% cr more (McGregor, 1977). 
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Financial incentives. This instrument offers monetary bene­

fits (such as tax deductions, tax credits, investment credits, 

and interest reductions) for investing in energy conserving 

equipment or otherwise practicing conservation. It may also 

impose monetary penalties (such as taxes or surcharges) on 

energy-consuming equipment or energy-wasting activities. The 

effects of incentives on energy consumption have been examined 

in several studies, with mixed results .. In one study, 

cash payment incentives reduced peoplets automobile driving 

by 20% (Fox and Hake, 1976). Over 75% of the respondents in 

a recent survey in the United States said that the new pro­

gra'll of t,he U.S. governrnen t giving tax. credits for 15% of 

e.'<penditures on horne insulation would have "some" or "much" 

influence on their decision to take this- action (Olsen and 

Cluett; .1979). Finally, several experimental studies have 

offered cash rebates to p~ople who reduced their household 

electricity consumption. Although very large rebates (price 

decreases. of 200% or more) produced energy reductions of up 

to 30%,·smaller rebates (less than a 100% price decrease) had 

little effects· on energy consumption (Hayes. and Cone, 1977; 

Kohlenber.g, et,aL~~-1978;. Winett and Neale, 1978). Thus the 

use of financial incentives may prove effective in promoting 

energy conservation, but not enough ~vidence has yet been 

compiled.to make a definite decision. 

Price increases. This instrument relies on the presumed elas­

ticity of energy consumption, which says that as energy prices 

rise, consumption should decline proportionally·. Energy prices 

can be increased in either of two ways: (1) removing all non-

.rnarket or political constraints, allowing prices to rise to 

the current world market level; and (2) imposing taxes on 

energy sales to.raise the price above the market level. 

Price increases can be applied evenly to ~11· ene;:gy sales, 

or they can be structured in various ways such as increasing 

block rates or time-of-day pricing (Doctor, ·et.al., 1972; 

Ifo, 1978; Lahmann, 1978; Luther, 1978; Skidmore, Owings,and 

Merrill, 1976). Numerous surveys have found that rising energy 
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costs are the most common reason given by consumers for 

adopting conservation measures (Cunningham and Lopreato, 

1977; Gottlieb and Matre, 1976; Milstein, 1977; Perlman and 

Warren, 1977). There is contradictory evidence, however. 

Despite sharp gasoline price increases in all Western nations 

·after 1974, --gasoline consumption has continued to rise stead-

ily in all countries (Schneider, 1978; Willenborg a~d Pitts, 

1977). And anothe~ study observed that: "There was no evi­

dence that f~lies with higher fuel prices ..•. have lower· 

rates of energy use per room or higher rates of ·conservation 

practice adoption" (Gladhart, et.al., 1978). Moreover, even 

if rising prices do ·reduce energy consumption, there is con­

siderable evidence that the process does not function eithe·r 
equitably or very effectively. Since low-income people gene­

rally use minimally necessary amounts of energy, wnile spend­

ing a disproportionately large share of their budgets for 
energy, a price increase will only cause them severe finan-· 

cial problems without significantly reducing th"eir ·energy~ 

consumption (Newman and Day, 1975; Morrison, 1978) .' High-= 

income families, r.teanwhile, can afford to·pay moi-e for ertergy 
without experiencing a serious financial burden, s·o that· · · 

rising energy prices since 1974 have not reduced energy·con­

sumption among these people, despite the fact that they use 

much more energy per capita than other people (Kilkeary ~ ·· 

1975; Walker and Draper, 1975; Morrison, 1978). As a result, 

only middle-income people have thus far tended to respond to 
. -

rising energy prices by reducing their energy c6ns~~ption 

(Cunningham and Lopreato, 1977; Curtin, 1975; Perlma~ and Warren,. 

·19·77}. There are also numerous other grou..,ds for questic:::-
ing· the presumed elasticity of energy consu1nption (Forbes, 

1977; Ifo, 1978; Olsen and Goodnight, 1977), so that the 

effectiveness of pricing as an instrument for promoting 

energy conservation is open to serious doubt. 

Energy surtax. This instrument is a variation on the pricing 

approach that is intended to eliminate the inequites of an 

open market and to move the economy toward more labor-inten­

sive and less energy-intensive production. As proposed by 
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several writers (Energy Policy Project, 1974; Hannon, 1975 

and 1977; ·Mauch, 1978; Wilson, 1976; and Schneider, 1978), 

it would consist of a tax surcharge on all purchases involv­

ing nonrenewable energy sources, with the rate to vary ac­

cording to current assessments of known supplies and short­

ages. The funds collected from this tax would be redistri­

buted equally to all adults at the end of the year as an 

"ene~gy refund". One writer (Wilsoni 1976) estimated that 

.such a tax could reduce total.energy.consumption .ia the Uni­

ted States by as much as 18%. At ·the same time, large energy 

users (primarily high-income.people) would pay more energy 

taxes than·their refund, while small energy users ·(primari­

.ly low-income people) would receive a larger refund than they 

had paid in energy taxes, thus providing an equitable incen­

.tive to conserve.energy. Since.no country has ·yet imposed an 

energy surtax with.a refund, there is no empirical evidence 

with \vhich to evaluate the effectiveness of this instrument 

at the iJresent time., 

. ··Energy standards, ·This i.nstnunent requirP.s a .governmen·t t0 

.establish and enforce. :a va~·iety of ene·rgy effic~ency, per~ 

formance, and use criteria for energy-consuming equipment. 

Such standards might apply to building construction, building 

renovation, furnaces, hot water heaters, other household 

appliances, and automobiles. In the United States 1 for in­

stance, the Energy Policy and Conservation Act of 1975 se·t 

minimum fuel efficiency standards for all fleets of new cars 

beginning in 1978. Thus far, however, no nation has··made very 

extensive use of energy standards, and there has be~n vir­

tually no social science research on this instrumen·t. Two 

important points about this approach can .be not-.ed, -neverthe­

less: (1) Problems.of administration, surveillance, and en­

forcement will .undoubtedly occur a~d can beco!!!e costly, but 

these costs will remain manageable as long as standards are 

applied to organizations rather than directly to individuals. 

The responsible governmental agencies can then deal directly 

with a relatively small number of collectivities, which can 

in turn incorporate ~~e standards into their own operating 
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procedures, so that the government need not become actively 

involved unless the standards are .grossly violated. 

(2) With this macro or structural approach to enforcing stan­

dards, it is possible to retain considerable freedom of ac­

tion for individuals. These "macro-constraints" (as Pirages 

and Ehrlich~ 1974, call them) need not touch directly upon 

most individuals' personal lives. 

Energv allocation. This instrument brings the government di­

rectly into the process of deciding how energy shall be dis­

tributed and consumed. It might set energy use quotas for 

various categories of consumers or variou~ kinds of activi­

ties, or it might actually determine how much energy each 

consumer co"U:ld use for different purposes •. Allocation schel'!".es 

can thus· vary from broad directives to detailed ration-

ing, but iri. all cases the government plays the crucial role. 

As with·· energy standards, there have been almost no empirica_l 

studies of allocation schemes for conserving energy. The two 

points made above-concerning energy standards also apply to 

energy·'al1ocation, but some additional points are also rel!=­

vant: ( 1) Rationing is widely dis liked by the public,. so 

. that most people would prefer to avoid it if all possible 

·(Keck, 1974; Milstein~ 1977). (2) Rationing often hurts the 

poor the most. "Since their consumption is already at a very_ 

·low level,.the poor are hurt even more when they must cut" 

(Newman and Day, 1975:123). (3) Rationing programs can be 

extremely·expensive and difficult to administer, as well as 

almost impossible to thoroughly enforce, unless the govern­

ment· pe·rmi ts a legal "white market" for rationing coupons as · 

::a way· o.f preventing the growth of "black markets". This al­

'-location approach cannot be totally dismissed,· for it remains 

··an instru:nent of "last resort" in times of severe energy 

shortage, but it is clearly not the most practical way of 

promoting energy conservation on a permanent basis. 

Cornrnunitv design .. This final instrument is intended to create 

broad-scale redesign and reconstruction of communities in 

order to provide more energy-conserving land-use, buildings, 
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and transportation networks. Such changes would be accomplish­

ed through the use of community planning, zoning and building 

requirements, public ordinances, and other legal actions by the 

community or other governmental agencies (Harwood, 1977). The 

goals of these efforts might include constructing more multi­

family dwelling units, redevelopment of ~itu'"ler.-city arsas to 

attract middle-class residents, locating industries in "indus­

trial parks" with nearby housing for their workers, developing 

new forms of transportation ··such as "moving sidewalks" or 

· "people movers," o . .t: orqaniz·ing cities into '.'neighborhood clus-:­

ters" containing all necessary facilities and services within 

easy walking distance.· At the present time .we can only specu­

late about the amount of energy that might be saved in such 

co~munities, althouqh it-miqht well amount to one-third or 

even one-half of our present·consurnption (HarWood; 1977). 

·Imolementation Factors 

rn Section II we saw that consumer energy use is shaped by a 

wide varie.ty ·of controlling .contexts, which •~ere categorized 

under the headings of techni.cal,. ,economic, ·~tLve:rnmenta1, 

media, s.oc:;_a.l, and personal. As ·implementation instruments . 

c-.re employed to create social chang.e; several of t-hese con·· 

trolling conditions are likely to be affected. Consequently; 

~ thoroughly planned strategy will· de·t.ermine in advance which 

of these conditions -- which we term relevant implementation 

factors -- can and should be changed. In other. words, which 

features or actors in the controlling contexts are to be 

manipulated or engaged by the proposed implementation instru-· 

ments? After these instruments and their related operational 

programs are actually enacted, i.t ··is ·.then vi tal to determine 

which implementation factors are altered or en~aged by them. 

Each implementation .instrUI'!le.'1.t is likely to affect a unique 

set.of implementation factors, althouqh there will undoubtedly 

be numerous overlaps among·these different sets. Figure 4 

is a matrix composed of our t~1elve instruments and six types 

of factors. Within each cell of the matrix we indicate 

-183-

) 

) 



31 

factors that might be particularly critical with each imple­

mentation instrument. The matrix can thus be viewed as a set 

of hypotheses concerning· the Most ·imp_ortant linkages bet'Y1een 

implementation instruments and factors in the process of pro­

moting consumer energy conservation. Each implementation 

instrument is linked to a number of relevant factors, and in 

reality these may occur as a sequential series of changes in 

which one factor affects another, which then affects another, 

and so on. Although such sequences are not depicted in the 

matrix, one-illustration of them would be the case of providing 

consumers with information about techniques for conserving 

energy. Inf9rrnation programs might be developed by a number 

of governmental agencies and private organirations. The 

media would then transmit these programs to consumers in 

various ways. If this· communication effort. were successful, 

it would increase people's knowledge of poss~ble conservation 

·practices. Finally, this knowledge hope::ully _t.,ould be used 

by consumers to ma~e enerqy-savin~.chan~es in their household 

·and· transportation technical equipmen·t. 

-184-



32 

IV. OUTCOr.'!ES OF CONSUMER ENERGY CONSEP.VATION POLICIES 

The purpose of any public policy strategy is to have some 

effect on individuals and society -- such as prcmoting 

greater energy conservation. A strategy may produce numerous 

kinds of outcomes, however. Some of these outcomes will be 
·' 

attitudinal changes within individuals, while others will 

be overt·actions. Some outcomes will be obvious at the 

individual level, while others will be visible. primarily 

at a collec·tive level such as a community or society. Some 

outcomes will be intended, while others will be partially 

or wholly unintended. Finally, some outcomes will be 

desired, while others may not be. In this section we discuss 

-four different sets of outcomes that might result from 

-strategies designed to promote consumer energy conservation. 

Consumer Responses 

As governments propose using various strategies to enact 

their energy conservation policies, people will initially 

respond to those proposals in various verbal ways. To 9re-. 

diet probable consumer responses to proposed energy conser­

vation strategies, therefore, we must take into account 

people''s views· toward the instruments that will be employed 

to implement the conservation policy, the extent to which 

key factors affecting their energy consumption and other 

aspects of their lives will be altered by those instruments, 

and their feelings about the long-range goals of that policy. 

Four kinds of possible consumer responses are discussed in 

the following paragraphs.· Every individual may not evidence 

all four kinds of responses, but all of them should occur 

across populations. Because these responses are all verbal 

reactions to proposed policy strategies, they can be analyzed 

prior to the time when the strategies are actually enacted. 

Hence it is possible to obtain feedback from the public 

concerning alternative strategies, and to incorporate this 

feedback into the final selection process. 
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Policy acceptance. This type of response, which is usually.the 

first one that people make to a proposed policy, is an overall 

evaluation of the policy goals and strategies. In brief, they 

either like or don't like the policy. This response can be 

specified in greater detail, however, by ascertaining at least 

four distinct dimensions of polic acceptance: 

1. Personal attitude toward the policy.strategy. 

2. Perceived probable effectivness of the policy strategy. 

3. Perceived desirability of the policy strategy for the 
society. 

4. tVillingness to support the policy strategy if adopted. 

The major finding that has emerged from previous research on 

public acceptance of energy conservation policies is that: 

rather large proportions of the population say·that they would 

accept many fairly stringent conservation measures if they . 

became necessary and if they were implemented fa.irly (Olsen 

and Goodnight, 1977; Zimmerman, et al, 1978). Fc.r example, 

a recent national survey in the u.s. reported ·that the :Eollow-

·ing programs would be acceptable to a large majority of the 

American population: mandatory conservation standards for 

new buildings; mandatory energy efficiency standards for all 

appliances; taxing.domestic oil to raise its price to the 

world level; and allocation of fuels by the government 

according to need (Milstein, 1977). If these data are valid, 

they suggest that the public may be much more ready to accept 

financiai and regulatory conservation strategies than many 

political leaders believe. Respondents in these studies have 

insisted, however, that all such instruments employed by the 

government must be implemented in a fair manner, so as to 

neither harm nor benefit any particular groups or classes of 

people. 

Conservation commitment. Quite conceivably, people might 

accept a proposed strategy and be willing to support it because 

they thought it would be effective and beneficial for the 

country, but at the same time refuse to let it affect their 

own attitudes or actions. Hence it is also necessary to 
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measure the extent to which a proposed energy conservation 

strategy would affect people's personal conm1.i trnent to con­

servation. Four important dimensions of personal conserva­

tion commitment are the following: 

1. Interest in different forms and meanings of energy con­
servation. 

2. Perceived importan:e of energy conservation for oneself 
or society. 

3. Sense of personal responsibil~ty for energy conservation 
efforts. 

4. Feeling of control over one's energy consumption, and one's 
ability to change it as desired.· 

Action intentions. As people become increasingly committed 

to energy conservation, they will likely begin to think about 

specific actions they might take to save energy, and to form- .· 

ulate plans for those actions. These might include intentions 

tp alter one's consumption patterns, to consider energy costs 

when purchasing appliances, to make conservation improvements 

in one's home, or to buy a smaller car. The next set.of 

consum~r responses to be considered, therefore, consists of 

the spe.cif~c conservation actions that people would intend 

to t.ake if a proposed conservation strategy were irnplemented. 

Measurement of these intentions, which might be divided into 

the ~allowing four categories, should include both the par­

ticular actions to be taken and the strength of these inten­

tions to act:·. 

1. Space · conditioning, especially heating. 

2. Appliance use, especially hot water heaters. 

3. Personal travel, especially by auto. 

4. Major lifestyle modifications. 

Anticioated imoacts. The actual impacts that an energy con­

servation policy might have on other sectors of society can­

not be known with certainty prior to its being enacted. 

Nevertheless, when people evaluate proposed policy strategies, ~ 
they often take into account the additional impacts that 

they believe might result from these strategies. Hence it is 

useful to explore these anticipated impacts before an energy 
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conservation ~trategy is actually adopted. Four areas of 

such anticipated impacts are these: 

1. Economic impacts, including employment, income levels, 
inflation, economic growth, and socioeconomic equity. 

2. Social impacts, including community cohesion, class 
conflict~ family stability, and population migration. 

3. Politic~l impacts, including extent of government_planning, 
power centralization or decentralization, and political 
movements. 

4. Personal impacts, including effects on one's economic 
security, lifestyles and personal relationships, and 
~tandard of living. 

Conservation Actions 

The actual conservation actions that consumers take to reduce 

their energy consumption cannot be determined until after 

implementation strategies have been adopted and specific 

conservation programs have been developed and carried out by 

governments. ·When that does occur, however: the analysis of 

policy outcomes can go beyond verbal consumer responses 

·to measure overt conservation actions taken by individuals. 

and households. 

Thus far as we saw in Section I -- most consumer actions 

·have been limited to steps that require-minimal effort and 

expense, but do not-significantly reduce._energy consumption. 

Typical examples are turning off unnecessary lights, turning 

the furnace thermostat down a few degrees (1-20 CO+ 2-40 F), 

and closing off unused rooms (Olsen and ~oodnight, 1977~ 

Cunningham and Lopreato, 1977~ Olsen and Cluett, 1979). There 

is some indication, however, that in the past year or two 

more people have begun to take some serious conservation 

actions~ For instance, recent polls in the U.S. have 

reported· that over half of the respondents say they have 

added more insulation to their horns or have put caulking and 

weather-stripping around doors and windows (Gallup, 1978). 

Nevertheless, it is crucial to note that none of the existing 

data on conservation actions have been specifically related 

to any of the implementation inst=uments or factors discussed 

in Section II. When it becomes possible to study the censer-
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vation actions produced by various policy strategies, it 

will be necessary to identify (1) the intended conservation 

goals being sought, (2) the instruments that are·adopted 

to attain those goals, (3) the programs that are developed 

to carry out those instruments, and (4) the· factors that 

are changed by those instruments and programs. With that 

informationr it will be possible to measure the influence 

of each strategy in promoting consumer conservation actions. 

Energv Savings 

The ultimate goal of any energy conservation policy is to 

reduce the total consUmption of energy from nonrenewable 

sources. Hopefully, therefore, the various actions that 

consumers take as a result of any strategy employed hy 

government to promo~e energy conservation will result in 

con~iderable energy savings. This may not necessarily 

hap~en, however, under either of two conditions: (1) 

The conservation actions· taken by consumers are basically 

sywb9~ic in nature, giving people a feeling that they are 

contributing to the conservation effort, ·but not producing 

significant energy savings. (2) The "Boomerang Law of 

Ene~gy Conservation" (Hayes, 1976:63) occurs among.these 

consumers. This law states that "(1) whenever we save 

ener~y we save money; and (2) whatever we spend that 

moriey·on wi.l;l .require energy." For instance, if a family 

sells its automobile to save energy, but then takes a 

vacation tr~p by airplane, it may end up consuming more 

energy than·.it would have with a car. Unless consumers 

are fully aware of the energy they are consuming in all 

their activities and purchases, a conservation policy that 

does not: attempt to alter basic consumption styles may· 

prove. to be. totally ineffective in the long run. 

A thorough evaluation of any energy conservation policy must 

therefore attempt to measure the actual energy savings 

achieved by consumers in electricity, heating fuels, and 

gasoline. This task entails two demanding methodological 

problems, however: (1) Data must be obtained on people's 
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energy consumption levels prior to taking any conservation 

actions, which can become quite complicated with energy con­

sumption that is not metered (such as oil, coal, and gasoline), 

or when utilities refuse to grant access to their billing re­

cords. (2) To measure energy savings, the analysis must com­

pare consumers' energy consumption after they took conser­

vation actions with what those consumption levels w~uld have 

been .•tJi thout the actions, ah;ays taking j.nto· account current 

weather conditions. This comparison can be made in either of 

.two ways, both of which have serious disadvantages.for the 

researcher: (a) A control group can be selected that is iden­

tical to the experimental group of consumers on all variables 

affecting energy consumption, and then be .restrained from 

taking any conservation actions during the course of the st:udy. 

Both of these requirements are .extremely difficult to achieve 

in any social research, however. (b) On the basis o~ a consu-. 

mer's past record of energy. consumption prior to t·aking any 

. conservation actions, a regres.sion equation can be· constructed 

to predict ~he amount of energy that 'consumer would :have used 

.without any .conservation actions:. Although thi.s pr(jcedure .; ;; 

more empir.:i,.ca~ly rigorous than ··the alterna·tive procedure e>f 

matching control and experimental g1:oups 1 it is immensely d."=­

.manding in any large-.s·cale study , since a separate regres· · 

sian equation must be constructed for each respondent. More. · 

over, it·assumes that.a sufficient number of measurements of 

past energy consumption can be obtained for .each consumer, 

which is often impossible. There is no easy solution to this 
' dilemma, so that. a .t'esearcher will simply· have to use which-

ever procedure is most feasible in a particular study. 

Social Imcacts 

The intended outcome of conservation actions taken by con­

sumers is to reduce their consumption of nonrenewable energy. 

At the same time, however, these actions -- or a resulting 

lowered demand for energy -- ~ay have other consequence~ for 

the society. If these social impacts are considered desirable, 

they are a side benefit of the energy conservation policy. 
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If the impacts are considered undesirable for society or 

individuals, however, they must be viewed as additional costs 

of the conservation policy. They should then be taken into 

accoutn in evaluatin~ the success of the policy and deciding 

whether to discard, continue, or expand it. 

Very little. attention has been given thus far to the problem 

of how to assess the social impacts of broad public policies. 

Hence we cannot specify a precise procedure for examining this 

final aspect of the process of promoting consumer conserva­

tion. Four observations about such impact assessment can be 

made, nevertheless: (1) The concept of "social impacts" 

should be taken in its broadest meaning, to include effects 

on the economy, the political system, communication process.es, 

organizational activities of all kinds, personal living con~ 

ditions ~d lifestyles, and the overall quality of life in a 

iociety. (2) If done properly, this analysis will be quite 

demanding in both breadth and depth, and hence must not be 

approached.as merely "som~thing to be done as quickly as pas-.. . . ..... 
sible ta···satisfy a federal requirement." (3) The assessment 

will inevitably involve making numerous value decisions about 

what is and is not significant impact, and what constitutes a 

desirable or undesirable impact. (4) This analytical.process 

can'be co~ducted in a systematic manner only if it employs 

a rigorous methodology -- such as measuring all impacts with 

standardized social indicators (Olsen, et.al., 1978) -- r.ather 

· than merely relying on the subjective judgements of research­

ers, as has frequently been done in past social impact assess­

ments. 

The social impacts of energy conservation will undoubtedl¥ 

be considered desirable by some parts of society and undesira­

ble by·Others. Some of these impacts will benefit some people, 

some impacts will benefit others, some impacts will hurt some 

people'· and other impacts will hurt still others. These con­

ditions will very likely generate considerable social 
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conflict and political debate. The outcomes of these contro­

versies ~ · will dep~nd largely on the strategies and impacts 

of consumer energy conservation policies apd the ~echniques 

that are employed to manage their social impac.ts. .Social 
science research can contribute significantly to our under­

st~~ding of~bo~~ the strategies and impacts of cons~~er 
energy conservation. Moreover, such research might demon­
strate t.~at the ··conservation of energy need not entail an 

unpleasant sac·rifice of current ,comforts 1 but· rather could 
lead to numerous improvements in the quality of human life 
(Olsen, 1979). 
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Footnotes 

1. United States = 34~; Great Bitain = 38%; France = 37%; 
West Germany= 46%;.Sweden = 29%, (Newman and Day, 1975: 
8: Darmstadter, et.al., 1977:29). 

2. We will ~~t deal with ~~e indirect consumption of energy 
that occurs whenever a person buys .an energy-intensive 
product (such as steel, aluminum, paper, cement, and plas­
tics), since reducing the amount of energy required to pro·· 
duce these goods is largely a technical problem that is 

.. . commonly placed within the industrial sector. And even if 
consumers do wish to avoid purchasing energy-intensive 

·goods, this can be very difficult because (1) they have 
no way of knowing how rnuch e:ne:.:~· is ernbecded in sach pro­
duct, a.'"'l.d (2) adequate non-energy-intensive goods are often 
not available. 

3. Little research has been conducted on the institutional 
~d personal dimensions of new energy conserving fuels 
and technoloqies. A few relevant •trorks are Campbell, et 
al.;.: 1977; C~uncil ori Environmental Qualitz, 1978; Klein, 
197·9: and Krusche, 1979) • 

· ·4. This topic of energy rates has been extensively studied py 
econo~ists. See Doctor, et al., 1972; DUwall, 1976; G. 
Hannon, 1974; Lebanon, 1977; Luhmann, 1978; Luther, 1·.97 8) • . ,. 

5. These diffe~e~~ types of social change instr~ents are 
·discussed more fully in Olsen and Goodni~ht, 1977. See 

R. Warren, 1978, for a more theoretical analysis of ways 
of intent~onally creating social change. 

6. For a revi~~ cif all these studies, see Ellis and Gaskell, 
1978. 
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Attachment 8-B·· .. ·.:.. 

EVALUATION. OF THE SEATTLE CITY LIGHT NEIGHBORHOOD 
ENERGY CONSERVATION PROGRAM 

Marvin Olsen and Christopher Cluett 

Battelle Human Affairs Research Centers 

Executive Sumnary 

During 1978, Seattle City Light conducted a tri41 Neighborhood Energy 

Conservation Program based on the principle of implementing conservation 

through neighborhood activities and ·personal contacts. ·.The effectiveness. of, 

the program was evaluated by the Battelle Human Affairs Resear~h Centers. 

The three neighborhoods selected for the program each received different 

activitie:-: Green Lake received a neighborhood information campaign in which 

City Light worked with the local community council and other organizations 

to promote conservation awareness and distribute conservation literature 

throughout the neighborhood. Haller Lake received a series of block conser­

vation workshops conducted by C.ity Light personnel in the homes_ of local _ 

residents, to which all the people living on that block were invited~ the 

purpose of which was to demonstrate household energy conservation· techniques. 

Mt. ~aker received both a neighborhood information campaign and block-leve:l. 

workshop. In all three neighborhoods, residents were strongly encouraged to 

~equest free home energy checks by City Light consaL~ation specialistsp who 

examine the structure of a home and it's energy use, and then suggest 

'"Tarious actions that could -be taken to reduce energy consumption·. 

These three neighborhoods were chosen for the study primarily because 

chey contained households of ridely varying socioeconomic statn.s and a b:f.sh 

rropo1't:lo11 of hom•::-o"'m.ars (the study was limited t.c.i homeown.e.rsl. Appl.·o:r.:fr.­

:nately r.:eu blocks ~"ithin each neighborhood w·e1:e re~,ndcnuly !Jelected for ·t.~hi.~ 

r.tudy. 

Residents of the three neigh~_~rhoods 'i<Oe'l.:~e E:!)'.:posed t:Ci several d1ffe~:eut 

combinations of program activities. Some people received conservation. in.ior~­

mation through a neighborhood eoma.pign, a. block '\\rorkshop, and. a home etter!~Y 

c.hec':. Other people were exposed to various combinations of two of these 

activities, and still others experienced just cue. City L~.ght actfvity. In. 

addition, a number of people in each neighborhood did not: expose the:selves 

to any of the available activities, but did report talld.og with the1.l:' neigh­

bors about energy conservation. Finally, those t·esi.d£mts -w-ho did not take: 

part in any program activities and did not discuss conservation with neigh­

bors constituted the "control population" for this study. 
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l~e effects of the City Light program were evaluated in six ways: 

(1) At the beginning of the study, all residents of the selected blocks 

within the three neighborhoods were sent 2n initial mailed questionnaire 

containing. questions about their. energy conservation attitudes, .~owl~adge,. 

and previous actions, pl~s relevant sociode.mographic data. Completed .. 

. qu~·seionn~ires. were ·.re.cei~ed· from 484. ·h~~eowners: · .. (2). ·Eve"eyon·e·· wli~. at.tend~~ 

a block workshop filled o~t a wri~ten evaluation form on the workshop. 

(3) At the end of the study, all participants who had completed the initial 

que.stiom,;re and had -no~ changed residences during the intervening months 

·· ... · 

. . · · .phone. to determine what .energy· conservatio.n .actions the·y P.a4 .taken ~~e: _ .. 
'· -·· · ~.: ; :· . ~-: ch~ .. ;o·~:t~~~:e:rrle~ ·i~.: NCNetnber·~ · .·.:197S·>· -~~ (5). To: ~a-su~~' erier~ · s~~ing~ .;· - ; ~,·· .. · .· : · .: , . : ··:· , · · . 

. ·: · ... ~;.: :.-::· ... :::. : achiev:~·- thro\lgh:: th~: City .. Light· p~gram,· .. actuai consumpt:;l,ou. :reco;-ds .fo~-. -~ ·.: ··: .. " -~: :· , .. : ._ · 

. . .· .. e:t.ec.triciey; natural .. gas, and ·hea~ing: oU usage by the_se. b.ouseholds -~eire. 

·: ... ·. '·_::ana.ly~ed.- ··. Thi.s. :W-is"dQn~· iu:two phase~: ... rh3.se. t··.covere~'just the -months.;:·.· ,. ... · .. ::.:. 

... , 
.. . of &y through Noveuitu!r, 1978,· -and ~~: liru.ited to a. subsample: of 30 all.~,:: 

.• .. 

-e!~ctric ·iloi~~s~···· ·Phase ·xi-~ea~ ~he entl~e·pei:iod .. 6t--tbi :;ifndy· f.tom· ::" · · · 
May, :1910~ to ·J\U.y, 1979j' arid included. hQmes · hc:atc.d. ~ri.th ruit::t•,'!:~l g~~ 6t 

.. ~u as "i-reli ·a~· t.h~~e :~tli "cl.ec:t~-i~ h~ad.ni~: ·nectr.id.t~ ~onswnpt"icir/" 
. .. . . . . . 

records for all .the household~ in tbe study ware-provided by C:!t:y Light. 

consumption records for the natural gas custotne.rs w~re made a·wi.:f.l.able by 

'Washingco_n Natural Gas Companyt _and consumption records. for the oil 

custom(n:s were obtained from all of the 30 private o:T.l dealers who ser­

viced ·th.ose householdso· the analysis in both phases used re~·ression 

equations constructed· for each household (with separate equaU.ons for 

electricity and gas or oil use) that held constant. the effect::.:; of weather 

conditions on energy consumption. Each equat:f.on t•'aS based on a baseline ) 

period prior to the sta.rt of the City Light procram, and was then used to 

predict that h~usehold's expected level of energy consumption after May. 
1978, provided it took no cOn$ervation actions. If its actual consumption 
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levels were significantly lower than the predicted levels» this indicated 

that the household had saved energy--presumably as a result of exposure to 

the City Light program. 

The results of the initial questionnaire revealed that most ·of the 

respondents held relatively positive attitudes toward energy conservation. 

For example. 91% either strongly or mildly agreed with the statement that 

"G::eater energy conservation must be a vital goal for American society for 

the rest of this century." Their knowledge about specific conservation 

actions WaS somewhat lower. however. Only ~a-thirds of the respondents 

knew that the hot water heater is the most energJ-consuming home apJ)liance, 

and only one-fifth of them knew that caulking and weatherstripping will 

pay for itself in less taan one year. In ·terms· of con5ervad.on actions. 

two-thirds to three-fourths of the· ·respondents said that they If almost 

always" did such things as turning off unused lights and .keeping the. 

'thermostat at 65°. whlle half of them said they had taken such steps as 

adding mere insulation to t~eir hcme_or turning down the temperature.on . . . . . . . . . . . . . 

the bet vater heater. These figures are almost. certai.nly exaggerated, . 

however. since much lower rates for these same ac~lons were obtained in 

_the pest-interviews when respondents were asked to list (without.any. 

suggestions from the interviewer) all the conservation actions they bad 

taken. 

Evaluations of the block workshops by those who a:ctended them were 

uniformly positive. Almost all the participants thought that the work~. 

shops were quite useful, ·and most people said· that they learned a great 

deal about both t:be nature of the energy problem fn Seatt.l~ ancl eped.fic. 

techniqu€s for s&viug energy in the homee 

The City Ligh~ program did not apparenLly affect peoplers general 

.tt:titudes toward energy conservation. Among respondents who completed · 

both the initial and post-questionnaires (which contained identical seta 

'lf attitude questions) 11 there was no inc.reas~ :i.n. favorable attitudes toward 

the importance of conservation, -regardless of the extent of their exposul:'e: 

to the· City Light program. This finding is not surprising,., con..ddering 

the high lev·el of pro-conservation attitudes that existed at the beginning 

of the program and the emphasis of the program on conse~vation techniques 

rather than.attitude. 
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To measure informacion acquired about specific energy conservation 

practices, eight factual questions from the initial questionnaire were· 

repeated in the post-questionnaire. In general, persons who were exposed 

to the.City Light program· imp~oved their knowledge scores somewhat more 

.. than did. those with no_ e~posure and .those. who only talked with friends 

about conservation. Increased knowledge about conservation was especially 

evi~e:~ a:o:g people ~ho both attended a block.workshop and had a home 

energy check. On the whole, however, the amount of information gained by 

pro~~ ~a~ti~ipa~t~ .. was not. ye~. substantial on the items measured. 

To determine whether· eXposure t.o the City. Light progran led ·people to 

.. take h~::e energy .co~sarvati~I!- act:~ons~ thrE!e :1o1eigh~ed action ·indexes were 

c:onst~..:t:ed:. one mea~ured all actions. ta}ten prior .to. the program, the 
. -. 

. second measured all ac~iotis taken between ~y and November 11 1978, and the . . 

. third ·me-asured all actions·taken ·betwee.n apprqximately July, 1978, and 

.. July·, 197.9. ··An init.ial ·analysiS performed .with the 'first two ·ixid·exes - ... 
revealed .that· households -exposed. to· the City Ligh~ ·program sc.o:red consider- · 

abiy .highe~ 0~ the S~cond iD.dE!X .than :did tho~e with no exposure Or only 

J· 

. ,·. c;liscu~si.Qn. Y!1i.t:h:.frii:!rt.ds_~-; :.this .. diff.er.ence. ,remained aft.e;r. scores .on .. the .. . -. -. .· . 

- ::. :~:·fir~:t, index.· of 'pr~.program_actions.:w~re .. hel~· c~nst~u~t,. ~d:_wa.s< par·~~culai:ly ·~ .···.' ··-·. J. -
eyid:ent::· am(nig ·h~':'sehold's· ~tha~ haci not. ~reviously · taken ~n.'Y· · co~serva~io.t\,·. . ·. : . 

·actions. ·:· The ·highest ··sc~re~ .oO: ·.the second.·:' ind~~. occurred among persons 

who .w~re .e.xj?osed to all t~ree .aspect~· of tl_le City Light p~ogr~m; · . neighbor-.· .: · .. 

· :~·- hood-information campaign,-. block !Jarkshop,'.'and: home energy c~eclt·.·· · · · ··· · · : ·-· ., ., 

• ·.· .· A ·subsequent. analj•si.s· used ~he . fi.rst: . and ·third • indexes to deterid.ne.. . . - ._. . . 

.. if ~a~g a. h~ut'e .energy ·check i~d 'peopl~ to·· cont:inue.tsld.D.g conser:Vad.on·· 

·.actions throughout . the foiloWfng year a '!"he· results showed· Chat. house~10lds . 

with a check scored twice.ashigh on the third index as did those without:. 

a check, regardless of type of heating. When pre-program inde~ scores 

were taken into account, energy check households had conservation act.:l.on 

score~ that were thrf!e times as high as other households. 

The two facto~s mentioned most frequently as reasons for taking 

er-ergy conservation actions were a desire to contribute to solving the 

energy problem and a concern to reduce household energy expenses. Neither 

of these.factors were strongly related to the number of conservation 

actions taken during the course of the study, however. In contrast, 

people who said that they were strongly influenced by a home energy 
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l\.ttacl1r:\ent 8-.B 

check, attending a block workshop, or participating in this study had · 

relatively high scores on the post-program action index. 

5 

The initial analysis of consumption data for 30 all-electric homes 

between May and .NC)vember, 1978., ~e_mou~tra~ed· .that exp!J!,>~re _to the. Ci_ty_ 

Light ,rogram did save electricity. those households reduced their elec­

tricity consUmption au average of 3.2 kilowatt hours per day during the" 

summer, when electricity use for heating was minimal. 

'!he subsequent-analysis of consumption records between May, 1978, and 

Jul7, 1979, demonstrated that all-electric homes with a home energy check 

lowered their electricity· consUmption au average of S. 6 kilowatt hours, 
-

for an energy savings of 8.6 percent, whereas all-electric homes without 

a check CC"':ltinued to use approximately as much electl::f.city as expected_. 

Home energy checks also appear to reduce_electricity consumption in homes 

heated' with natural. gas or oil, althoug~ t~l;!,se sayings are not as great.. In 

addition, both natural gas and oil consumption decline following a ho~e e~ergy 

check. The appare_ut· -reductions in oil usage are ~uch larger_ than for natural 

gas, but this difference is likely due to the ·imprecise nature of the data on d:U 

consumption. Finally, this analysis ~dicated that conservation action scores · 

are not related to actual consumption savi:ngs. Households that: :have a ·home energ;t . 
check consistently save m6re energy than do those without_ a check,· regardless of · 

I 

what actions they say they have ·or have· not taken to conserve energy~ 

Respondents in this study were relatively aware of the importance of 

adequate home insulation. as a means of reducing household. energy consumption,. 

but were concerned to hold down the cost of such conservation investments·. 
-

as much ~s possibl~. Consequently, 11J&ny people would Uke to do part or all . ... . . . . .... 

of th!!', wor1~ t.hemselveso Respondents were aiso c·oncerned abc;ut the expec.t(:;d 

payback perioci of an! investment they made~ although they l-rere w.f.J.ling to 

accept moderately long payback periods-such as au average of 4 •. 5 years ~u 

a $600 investment., The avaUability of loans for Unancing such hcusehald 

conservation investments was not important ~o most of these respondents, 

however. Among eight different factors that might influence oo.e'£1 d~dsion 

to i•west in conservation, this consideration ranked last among all :segments 

of the sample. One-third of the respondents said. they would never consider 

taking out a conservation loan, and the rest. of them said that~ on the averag~~ 

they would prefer to -ray close to $600 in cash fol:" such home improvements 

before obtaining a loan. If they must take out a conservation loan, they 
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prefer a low~interest or no-interest plan of the type presently being 

offered by tWo utilities in.th~ Seattle are~. 

6 

OD the basis of these findings,.several recommendations are offered: 

(1) The home energy checks be continued by City Light and extended ~s 
- . . . . . .. 

-~id~ly as possible. (2) The block workshop.s b~ viewed primarily ·as a 

means of promoting home energy checks, rather than as a procedure for 

di=ectly sticulating people to take household conservation actions. 

(3) Since attempting to hold a workshop on.every block in the city would 

be proirl.biti,;ei.y e~ensi.;,~·; city Ught .employ si!v~rat. otb.er uieans of pro­

moting home energy C:bec:ks, iilcluding (a) holding block worlc;shops on 

selac:ad blocks ~~e~e a concentrated City Light conservation effort wouid . 

ee~high:.y visible; (b)" conducting. a serie.s of· neighborhood-level workshops ... 

in neighborhood centers; and .(c) working with existing neighborhon4 and 

community ·organizations to help them pr~mote energy conservation awareness 

. and· home energy che.cks... (4) Emphasis~ be placed on household energy ·con.ser­

vation a~tions that are relatively inexpensive that can be carried.out by 

residents themselves, with a.maximum cost of $500-$600 and a pc,tyba~k 

I !. 

). 

. period of no more than five y~rs. . ·. . . . . . 

. . -.·. We:. coiicluc!e . that. :the· S"eattle· ·City···Light · Neighborhood· Energy. Conservation· · - J · 
program bs demon~trated that .:a: voluntary approach :to· promoting c,onservation 

.. . . . . . . ·. . . . . . . .. 

wu1· work if it goes beyond mere exhortation by. providing consumers .. uith 

. ·.suggestions : f~r.,.spe~.i:fic:, a~d, ~exp.ensi.v:~. ac:tio11s ~h~y. ~an. ,~~k.~ .t9, r_e~uce 
· .: · .. : -•· ... ··. ~h~i~' ~~ergy ·~·O~Umption •. ·and if , ~t :.;ea~h~a: CO~~~mers .• thtou~b. p~~S~~ .. :. : ~ .·",_: ... ·. .._ , 

. <·.'.: ·. C:outac:ts sU:ch·.·as.iiotiie energy .ch~c:lts:-and ~eigbY,orhocid ~om;e~atiot(llo;~hb.~s.:'. ,·, ·' . . .·· . . ... 
. . . _ .... 

• .... & ' •• 

) 
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Attachr.tent 8-c 

Washington 
Energy 
Extension 
Service 

December-January Free Program~ 

solar energy 
HERE COMES THE SUN 
Solar energy for the Pactfic Northwest 
Wednesday, December 26 12:30 pm-1:30 pm 
i=ederai ouiidmg 2m:tftoor Cafeteria. 2nd & Marion 

SOLAR STORAGE IN ROCK 
En::;i~eer ;c Shope discusses rock btn destgn 
Wednesday, January 9 7:00 PIH-8:30 pm 
Seattle Centrai Cpmmunity College Am BE 4179 

ENERGY SAVING PASSIVE. SOLAR HOME DESIGN 
Tom Lenchei<. arch: lee:. snows how to use the sun 
Thursday, January 17 7:00 pm-8:30 pm 
Green Lake Public Libra•y. 7364 E Green Lake Or. N. 

INTRODUCTION TO SOLAR WATER HEATING 
Commercial & de-it-yourself systems 
Thursday, January 24 12 noon-1:00pm 
Smith Tower Room 620. 2nd and Yesler 

BUILD YOUR OWN SOLAR GREENHOUSE 
For heat and food production 
Thursday, January 24 7:00pm-8:30pm 
Puget Power Auditorium. 10608 N.E. 4th. Bel!evue 

MONITORING SOLAR HEATING INSTALLATIONS 
Terry Brati(Oid. WNG, dtscusses m·ethods & equipment 
Wednesday, January 30 7:00 pm-8:30 pm 
Washington Natural Gas. 815 Mercer St. 

HERE COMES THE SUN 
Solar energy tor the Pacific Northwest 
Thursday, January 31 7:00 pm-8:30 pm 
Seattle Central Community College. Am 1110 

home energy conse111ation 
HEAT PUMP CLASS 
How they work. how much energy they use 
Thursday, January 3 12 noon-1:00pm 
Smith Tower Room 620. 2nd and Yesler 

MAINTAIN YOUR FURNACE: GAS OR OIL 
Reduce fuel bills with proper furna-::e care 
Thursday, January 3 7:00pm-8:30pm 
Sm•th Tower Room 620. 2nd and Yesler 

SEATTLE/KING COUNTY ENERGY MGMT. PLANS 
Overview of current & future policy & regulations 
Thursday. January 10 12 noon-1:00pm 
Smttn Tower Room 620 2nd and Yeslcr 

EARTH-SHELTERED HOUSING 
;:)ennos Sease on underground domes 
Thursday. January 10 7:00 p.m.-8:30pm 
Grr:en Lake: Public Ltbrary. 7364 E. Green Lake Dr N. 

A WORKSHOP: STORM WINDOWS 
L':''lrr• about storm wondcws by buoldong the.., yourself 
Saturday. January 12 12 noon-4:00pm 
::a.: :144-3440 and i!Sk tor apphca::on HC-2~· 

INSULATE YOUR HOME 
.... if' • dbO•J' "'Sulat:ng l!c·:;r:;. ceohngs wa•ls 
Wednesday. January 16 7:00 pm-8.30 pm 
• •'·.•·'· A.r:'1e Pub: .• : ._;br.'"tr·,· 40(1 VI Garl.cid -208-

Steve Denner. Energy Extension Agent 
312 Smith Tower • Seattle. WA 98104 

344-3440 

PUGET POWER'S FREE HOME ENERGY SURVEY 
Hunt Branham of Puget Power 
Thursday, January 17 12 noon-1:00pm 
Smith Tower Room 620. 2nd and Vester 

INSULATED WINDOW COVERINGS CLASS 
lnlormahon on curtatns. shades. shutters 
Thursday, January 17 7:00 pm-8:30 pm 
Shoreline Public Library, 345 N.E. 1 75th 

CAULKING AND WEATHERSTRIPPING DEMO 
Learn how to plug those expensive leaks 
Wednesday, January 23 7:00 pm-8:30 pm 
Kirkland Library, 406 Kirkland Ave. 

THE ENERGY EFFICIENT HOME 
Learn how your home is wasting energy, costing money 
Thursday, January 24 7:00 pm-8:30 pm 
Seattle Central Community College, Am 1110 

A WORKSHOP: INSULATION 
Hands-on training in insulation tectmiques 
Saturday, January 28 12 noon-4:00pm 
Can 344-3440 and ask tor application HC-23 

STORM WINDOW CLASS 
Introduction to storm windows tor your home 
Wednesday, January 30 7:00 pm-8:30 pm 
Federal Way Public Library. 848 S. 320th 

ENERGY CONSERVATION FOR RENTERS 
Low-cost energy saving investments 
Thursday, January 31 12 noon-1:00pm 
Smith Tower Room 620. 2nd and Vester 

wood heat 
V/000 STOVES: INSTAlLATION AND OPERi\TION 
Safety and clearances 
Wednesday, December 19 7:00 pm-8:30 pm 
Kingsgate Library, 12315 N.E. 143rd, Kirkland 

A FORESTER LOOKS AT WOOD AS FUEL 
Arno Bergstrom discusses types of wood 
Thursday, December 20 7:00 pm-8:30 pm 
Kent Library, 232 S. 4th 

FIREPLACE COVER CLASS· 
How to build this energy saver yourself 
Thursday, December 27 '2 noon-1:00pm 
Smtih Tower Room 620. 2nd and Vester 

AN INTRODUCTION TO WOOD HEAT 
Fireplace modifications a choices ot wood 
Thursday, January 10 7:00 pm-8:30 pm 
Seattle Central Community College. Am 1110 

FIREPLACE COVER CLASS 
How to build this energy saver yo~rself 
Wednesday, January 16 7:00 pm-8:30 pm 
Puget Consumers Coop. 10718 N E 68th. Kirkland 

AN INTRODUCTION TO WOOD HEAT 
Fireplace modificat•ons f. choice~ of wood 
Wednesday. January 23 12 noon-1:00pm 
Bell Plaza Audttcr:um. 1€00 7th A·1e. 

HARVESTING YOUR OWN FUEI..WOOD 
wnere and how to cut wooo 
Wednesday. January 23 7:00 pm-8:30 pm 
Quee, Anne p,,bi1C L;hrary 400 W Garfoeld 

Washington Slate University in cooperation with the U.S. Department of Energy and the Washington Stale Energy Office 



SESSIOU 9. STRATEGIES FOR FINANCIAL ENERGY MANAGEMENT 

Student Outline 

A. Principles of the financial approach 

1. Purpose 

2. Two forms 

3. Desirable features 

4. Undesirable features 

B. Pricing techniques 

1. Main characteristics 

a. Intention 

b. Theory 

c. Instruments 

d. Techniques 

2. Price deregul~tion 

a. Characteristics 

b. Effectiveness 

3. Energy surtax 

ao Characteristics 

b. Effectiveness 

4. Evaluation of pricing techniques 

C. Incentive techniques 

1. Main characteristics 

a. Intention 

b. Theory 

c. Instruments 

d. Techniques 
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2. Inducements 

a. Characteristics 

b. Effectiveness 

3. Deprivations 

a. Characteristics 

b. Effectiveness 

.4. Evaluation of incentive· techniques 

D. Class discussion 

Reading Assignment 

Seymour Warkov, Energy Policy in the United States, Chaps. 6, 10 

Suggested Reading: 

·cunningham, William H. and Lapreato, Sally Cook. 1977. 
Energy Use and Conservation Incentives, New York: 
Praeger. Pub., pp. 76-92 

Wille;nborg, John F. and Pitts, Robert E., "Gasoline Prices: 
Their Effect on Consumer Behavior and Attitudes," Journal 
of Marketing, Vol.41, 1977, pp. 24-31. 
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Attachment 9- A 

PROBLEMS WITH PRICING TECHNIQUES 

1. The short-term elasticity of energy consumption is very low, because 
much energy consuming equipment cannot be altered, and is too expen­
sive to replace until it is worn out, which may take several years. 

2. Many of the benefits of en~rgy consumption, such as a warm house or 
an automobile, are functionally indispensible and highly desirable 
to most people, so that they will pay whatever is necessary to 
purchase energy. · 

J. There is a "response threshhold" below which price increases will 
not significantly affect consumption (estimated to be between ~0~ 
and 7 5%), which is particularly significant during per5.ods of 
rapid inflation. 

4. Energy price increases affect the cost of many goods and services, 
which increases the rate of inflation and triggers higher wage 
demands and levels in a continual spiral. 

5. Price elasticities apply only to direct consump.tion of energy; and . • 
··the 45~ of all energy that is· consumed indirectly by being. imbedded 

in .the production of _goods is impervious .. to price increases because 
it is hidden from consumers. 

6. With nonrenewable energy sources, price increases do not usually 
significantly reduce consumption until the available supplies are 
already quite low or exhausted. 

7. The "Boomerang Law of Energy Conservation .. may operate, in which 
money saved through one form of conservation may in turn.be spent 
on other activities that are even more energy intensive, such as 
taking a trip by plane rather than by auto. 

8. Price increase·s are economically ine·qui tabJ..E~ t imposing· severe 
financial hardships on low-income people whc1 have J.i ttle or no 
margin for reduced consumption, while having little effect on 
high-income people who are large energy consumers because they 
can continue to afford high energy prices. · 

9. Price deregulation gives energy producers hugh "windfall" profits 
that may not be reinvested· in new energy development, while energy 
taxes give governments large amounts of revenue that may not 
necessarily be used to solve the energy problem. 

10. Many pricing strategies are intensely disliked by the public and 
may be strongly resisted through boycotts, political actions, 
or mass protest. 
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SESSION 10. STRATEGIES FOR MANDATORY ENERGY MANAGEMENT 

Student Outline 

A. Principles of the mandatory approach 

1. Purpose 

2. Two forms 

3. Desirable features 
' 

4. Undesirable features 

B. Regulatory techniques 

1. Main characteristics 

a. Intention 

b. Theory 

c. Instruments 

. d. Techniques 

2. Energy standards 

a. Characteristics 

b. Effectiveness 

3. Energy allocation 

a. Characteristics 
' 

b. Effectiveness 

4. Evaluation of regulatory t·echniques 

C. Design techniques 

l. Main 6haracteristics 

a. Intention 

b. Theory 

c. Instruments 

d.. •rechni<;ucs 
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2. Community development 

a. Characteristics 

b. Effectiveness 

3. Community planning 

a. Characteristics 

b. Effectiveness 

.4. Evaluation of design techniques 

D. Local government energy management programs 

1. Organization 

2. Programs 

Reading Assignment 

Seymour Warkov, Energy Policy in the United States, Chap. 7. 

Su~gested Reading: 

McGregor, Gloria Shepard, "Davi~, C~lif6rnia: A Pace­
Setting Energy Conservation City," Environmental 
Comment, Urban Land Institute, July, 1977. 

Lans, Ken, "Seattle Proposes Mandatory Conservation," 
Solar vlashington, Vol.!, Jan~/Feb. 1980 

Harwood, C.C. 1977. Using Land to Save Energy. Cambridge: 
Ballinger Pub.Co., pp. 11-35. 
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ADDITIONAL INFORMATION · 

Public Technology, Inc. has available a series of 
Energy Dispatches, Infonnation Bulletins, Management Reports 
and Technical Guides relating to many aspects of IDeal 
Government Energy Management. A listing of available 
publications can be requested fr~: 

Publications and Distribution 
Public Technology, Inc. 
1301 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004 

For further information, c6ntact the Energy Program, Pl'I, 
at (202) 626-2400. 

,, 
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Public 
Teclmology, 
Inc. 

Public Technology, Inc. , is the national 
applied research, development, and technol­
ogy transfer organization of cities and coun­
ties. It serves as the applied science and 
technology organization of the National 
League of Cities and the International City 
Management Association. PTI is a nonprofit, 
tax-exempt, public interest organization es­
tablished in December 1971 by national, state, 
and local public interest groups. Its purpose is 
to help local governments improve services 
anc;l cut costs through practical use of applied 
science and technology. PTI sponsors the 
largest local government cooperative re­
search, development, and technology transfer 
effort in the nation. 

Public Technology, Inc., derives core finan­
cial support from its member jurisdictions. 
Grants and contracts from foundations, 
Federal agencies, and private corporations 
also support PTI activities. 

Public Technology, Inc., programs address 
technologically remediable problems. The 
problems must be identified by state and 
local officials as having high priority and 
must be pertinent to communities 
throughout the nation. The grouping of 
specific markets at state and local levels of 
government enables jurisdictions to share 
costs and benefits of PTI programs and en­
courages investors to underwrite the 
problem-solving efforts. 

The Public Technology, Inc., application 
process begins with the definition of the 
problem. Next, PTI locates applicable 
technology, develops new or improved 
products or systems, packages and dis­
seminates the technology, and helps local 
governments adapt it for use. All PTI pro­
grams stress the transfer and use of the 

technology by the largest possible number 
of jurisdictions. · 

Public Technology, Inc., serves as the sec­
retariat and coordinates the activities of 
three national networks to strengthen pub­
lic management. These networks help in­
tegrate science and technology into the 
operations of local governments. The net­
works are the Urban Consortium (repre­
senting cities and counties with popula­
tions larger than 500,000), the Urban 
Technology System (serving local govern­
ments with populations of 50,000 to 
500,000), and the Community Technology 
Initiatives Program (representing local 
governments with populations smaller 
than 50,000). 

PTI also participates in the International 
Urban Technology Exchange Program, 
Ltd., (IUTEP) and has developed working 
relationships with a number of major in­
ternational organizations. 

Public Technology's Board of Directors in­
cludes Mark E. Keane, executive director of 
the International City Management Associa­
tion; Alan Beals, executive director of the 
National League of Cities; the Honorable . 
Janet Gray Hayes, mayor of San Jose, Cali­
fornia; the Honorable Christopher Lindley; 
city council member of Rochester, New 
York; Donald F. Mcintyre, city manager of 
Pasadena, California; the Honorable John P. 
Rousakis, mayor of Savannah, Georgia; and 
George R. Schrader, city manager of Dallas, 
Texas. Their guidance, and the advice of fif­
teen local officials who are members of PTI's 
Advisory Council on Research and Technol­
ogy Transfer, help identify local government 
needs and improve the corporation's work 
program. 
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