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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 eneréy 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:

° 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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° 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.

° 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 1980-8l1 Energy Task Force

work program.
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INTRODUCTION AND PURPOSE

- 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 not 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. With 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{governmeht needs and emphases.

-1-



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 Guide 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 development 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.






Session
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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




SESSION 1. INTRODUCTION

Instructor Outline

A. Overview of the Cdurse
1. 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 assume that they are committed 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 undertaking these responsibilities in their job.

b.(Specific objectives: To familiarize students with:. .

(1) ‘The nature of the energy problen and current federal,'
state, and local efforts to deal with it.

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

(3) Strategles 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).

-4-



Session 1 - p. 2

(2) Additional readings: on a session-to- se551on 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 specific energy management programs it
will implement during the following year. The goal of . - .
these policies and programs will be to reduce the consump-
tion of energy from nonrenewable sources by at least 20
percent within each unit's area of responsibility." - Each"
student in the course will select or be.assigned.a depart-

ment -or agency in local governnent, and assume -that he/she. ‘““'

has been app01nted the energy coordinator for that unit.
-~ -The-student is to prepare a position paper that . (1)
- recommenrds energy management policies and programs for..

-.the unit’' to. adopt; -(2) indicates the potential benefits and‘

"'yproblems that will result from each policy and program;.
and (3) suggests viable strategles for enactlng those :
'p011c1es and programs._' : S

b Schedule-
(l)‘By théféec0qd3séSSion: " select a departmenp'or~agénCY"
(2) By the fourth session: become familiar with that unit

(3) By the sixth session: submit a preliminary outline of
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 studenﬁ 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

-G
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B. Basic Energy Concepts

1. Common energy terms and their definitions
| a.‘See iist of-terms and definitions in Attaehment 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 to use the table -
3. u.s. energy consumption‘by'type of fuel,A194851978
‘a. See chart in Attachment 1-D
AA b;lsnow'stndents now'tb.read tne cnart .
'4.QU.Sw'energy consumptlon by end use sector, 1948 1978
| ;;a.}See charts 1n Attachnents l-E and l F
b. Show students how to read the chart
5;'Total energy flow in- the U S. in 1970

:f a; See flgures in Attachment l G

b Show students how to read the flgures

REFERENCES -

A. Required Texts: none

B. Student Handouts:

Urban Energy Management Course Outline (1-3A)

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. Market. theory
b. Resource theory
c. Growth theory
3. Governmental régulation of energy
a. Sherman-and Cléton Antitrust Acts
b. State control agencies
c. Federal Power Commission.

d. National Environmental Policy Act

B. U.S. Energy Trends. During 1950-1973

1. Growth in energy ;onsumption 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 demand 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 Stobaugh and Yergin,

0il
Natural gas
Coal

Nuclear energy

REFERENCES

Reading Assignments from Required Texts:

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

Student Handout: (provided in Section IIT)

William Brewer, History of Energy Use (2-A)

Energy Future






SESSION 3, NATIONAL ENERGY POLICIES AND PROGRAMS

Instructor Outline

A. Alternative Energy Policy Perspectives

l, Four different perspectives: See Attachment 3-A .
a. High technology, or the "historical growth" scenario
b. Energy efficiency, or the "technical fix" scenario

C. Approprlate technology, ‘or the "conservatlon/solar“ scenario

4a. Soc1etal-transformatlon, or the "snall 1s beautlful" 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 1974-1977

a. Solar Energy Research and Demonstratlon Act (Publlc Law
93~ 473 October 1974)

(1) Provided for the creation of the Solar Energy Research
Institute, which together 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;
December 1975)

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

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

(3) Established energy efficiency regulations applicable
to automobiles, appliances, and industries,

-9~
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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 supplemental state conservation programs
that include public information and energy audits.

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

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

d. Electric Vehicle Research, Development, and Demonstration Act
(Public Law 94-413; September "1976)

(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.

-10-
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(4) Increased the business tax credit for investments
in conservation and solar technologies. .

c. National Energy Conservation Policy Act (Publlc 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 Indastrlal Fuel Use Act (Publlc Law 95-620;
October 1973)

(1) Established rules to discourage or prohibit the use
of petroleum 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 prlces.

- 3. Energy Leglslatlon 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 Conservation Act (S:1030)

i (1) After Congress rejected the gasoline rationing plan
submitted by Presicent Carter in compliance with EPCA,
| it developed its own plan, which was passed by both
1 the Senate and the House in different forms during 1979.
| (2) Also authorizes the establishment of emergency conser-
" vation targets and plans for each state.

c. Energy Management Partnership Act (S.1280)
(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
elements of those plans.

-1]-
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(3)

Authorizes states to transfer portions of their federal
funding for energy planning to local governments.

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

(1)

(2)

o~
w
~

(4)

-

(5)

Authorizes federal funding through HUD to create Local
Energy Offices in major cities and counties that would
develop and implement cormunity energy conservation
and renewable resource programs.

Authorizes federal funding through DOE to local com-
munities for energy related public capital improvements.

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

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

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

e. Priority Energy Project Act (S.1308)

(1)
(2)

£f. Crude

(1)

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

The Board could override procedural rules and possibly
environméntal and other substantive laws that might
impeed energy development

0il Windfall Profit Tax Act (H.R.3919)

Provides funding for a variety of energy conservation
programs. : :

(2) Funds would come from a windfall profits-tax on oil.
: . companies.

C. Current Federal Energy: Policy Proposals-

1. Explain, discuss, and evaluate whatever‘policy proposals 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

-Funding Sources for State and Local Prograns

Federal government funding programs: 'See Attachment 4-A

Department of Energy
Department of Housing and Urban Developmént
Department of Transportation

Other departments

Pending programs (see Session 3 notes)

a.

b.

Community Energy Efficiency Act =

Local Energy Mahagement Act . .

3. Unsolicited proposals to government agencies

BI

a.

b.

Most federal offices have some discretionary funds to support

" programs that are directly relevant to their mission.

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

State Enerqgy Programs

L W

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.

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

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
(1)
(2)
(3)

c. State
(1)
(2)

3

(4)

3. California

2

energy.office
Location within the state government
Nature and size of‘the professional staff.
Organized into three main branches:

(a) Conservation'

(b) Research management

(c) Contingency planning

energy policy and programs

Policy statements in state legislaﬁidn

Goal of the Washington State Energy Conservation Plan

is to reduce total enerqgy consumption in the state by

5 percent per year below the projected level (which
assumes a 4 percent annual growth rate) .-for 1985.

Spécifié program measures, costs, expected energy
savings, and cost/benefit ratios: See Attachment 4-E

Evaluation of the state energy programs

Energy Resources Conservation and Development Commission -

a. Commission structure and responsibilities

(1)

(2)
(3)

(4)

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.

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

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

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-
sunption in the state by 20% by 1985,

-15-
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(2)

(3)

(4)

(5)

3

The state is officially committed to promoting solar
energy as fully as possible. :

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.

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

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. Suggested teaching procedure

" a, To illustrate the kinds of energy management programns presently

- being

conducted .in.local communities across the country, review. .

the report "Local Government Energy Activities" issued by the
U.S. Department of Energy in 19789.

.b. In that review, examine Seattle as one of the most exten51ve
" community energy conservation programs in the nation.

c. Although Davis, California, is-not.included in the DOE report,,_
also examine its far-reaching communlty energy conservatlon
‘program.

d. Then sketch whatever energy management 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 Clty

Light:

See Attachment 4-G

3. Davis, California

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

4, Community in which the course is given

-16-
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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
. . . A politics, decision naklng in our system is usually
| -~ incremental.

‘ : - (2) This-process:discourages planned comprehensive reforgn
| ‘ " . 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. Appiicabilityaof_pluralism-to'lbsal’government

(1) There is considerable evidence that economic dominants
{industry and commerce) exert disproportionate ‘amounts .
of political power in some communities. (e. Gy small

towns, one—lndustry 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 plurallsm to 1ncremental decision making in
research and development

(l) 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 environment, and greater public understanding of
ecology.




Session 4 - p. 5

e. Illustrations of the way in which the fragmented and pluralis-
tic nature of the U.,S. pOlltlcal system has affected energy

policy making at the national 1evel seeSuggested Readlng.
Freeman.

D. Citizen Participation in Energy Management

1. General principles of citizen part1c1pat10n- See Suggested Reading:
Washnis.

a. Influence of citizen participation on government

(1).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 1nf1uence and effectlveness
- along this continuum. :

b. Types of citizen intervention

(1) Delaylng or stopping projects that are seen as hav1ng
detrimental impact on a .community.

(2) ‘Establishing broad goals for a community.
(3) Developlng specxallzed p011c1es in select lssue areas.

(4) Legltlmlzlng dec151ons already made by a government
agency.

(5) Identifying programmatic optlons w1th1n a spec1f1c
' problem 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 part1c1pa ion 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 comnmunity.
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3. Case study: Seattle City Light Energy 1990 Report

a.

C.

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 substantial
role in policy formation.

(2) The electric utility is publicly owned.
(3) The environmental movement is very strong.
The process

(1) The Energy 1990 study proceéss was:-initiated when
Seattle City Light requested approval from the City
Council to purchase 10% of the output of a proposed .
nuclear reactor at a cost of 250 mllllon dollars.

(2) The City Counc1l subsequently purchased an optlon to
. .. buy the nuclear power. . o :

(3) ' The Washington Envirenmental Council then filed a law -
suit requesting that an Environmental Impact Statement -
be written before any deC151on was made on the nuclear

‘.;...purchase. oo :

(4) as a,result of the suit, City Light organized a citizeale
committee to work with the professional consultant in
preparing the Environmental Impact Statement.

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

(6) In its final report, Energy 1990, the committee rec-
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.

Evaluation
(1) Three factors that were very significant in this process:
(a) The environmental impact process provided a useful

"means of requiring an examlnatlon 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 both the quality of the final
report and public confldence 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 dgrown at a faster rate -
than predicted, so that the entlre process may have
to be repeated soon. : : .

(b) There was no real bargaining in the tradltlonal
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

- representatives on the committee. :

.REFERENCES -

A. Reading Assignments from Required Texts:

EnergyﬁConservatioh-énd-Public Pdlicy}‘Chép.~lI"
Sun!, pp 287-294
Energy 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 Washlngton (4-B)

Various Forecasts of Growth in Demand for the PalelC
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 "Logal Government Energy Activities." (4-F)
Seattle City Light, Office of Conservation Program Activi-
ties (4-G)
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| :
i : C. Suggested Reading:
‘ i

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

Washnis, George J. "Community Involvement. . .Why?"
Public Management, December, 1975.
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SESSION 5. TECENIQUES OF ENERGY PLANNING

Instructor Outline

A. Energy- Demand Forecastingr See Attachment 5-A

l. 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 development |
b. Long lead—times for resource developmént
(1) Bigh probability of inaccuracy in forecasting

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

”. 2. Methods of demand forecasting

4 a. Trending
(1) Principle of extrapolation, with modifications
(2) Assumptions of the method

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

(b) Consumers will continue to react in the same way
to economic and demographic conditions

(3) Appropriate applications
(a) When bpth assumptions are satisfied
.(b) When the costs of error are low
(c) When require an inexpensive procedure
(d) When the situation requires little policy gquidance
b. Econometrics |
(1) statistical analyvsis of each component Qariable

ST

(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 gstimagihg impacts of alternative policies
c. End~use analysis |
(1) Disaggregated econometric forecasting

(2) Calculating energy requirements based on the physical
requirements of each end-use sector ‘

(3) Assumptions’of the method

(a) About typical engineering 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 rasponses

(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 determine 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 enployment
_23_
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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
(5) Average cost pricing
b. Cost of service
(1) Institutionalizesaverage cost pricing
(2) Bstablishes 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 allocétion of resources
(1) Price elasticities for energy
(2) Possibilities
(a) Risiné prices retard demand
(b). Use of price as a policy tool
(c) Overdevelopment of expensive new resources
b. On distribution of. energy among customers
(1) If costs:for a group are undereStimatéd
(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. Problehlin energy pricing |
a. Inefficiency of average cost pricing
| (1) No information about~cost of new resources
(a) If 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 cheap

(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-development

(a) Additional cost depresses consumption below capacity
(b) But without 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




SESSION 6. TECHNIQUES OF ENERGY CONSERVATION

Instructor Qutline

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

1. Characteristics of energy usage
a. Role of energy in modern society
b. Measuring‘eneréy consumption
(1) Energy intensiveness of an activity
(2) Extent of that activity
c. Technological change versus social change
2. Determinants of energy usadge
a. Price of labor and associated capital costs
b. Convenience of use
c. Climate and other geographical factors
- 3. Definitions of energy cohsef?ationi

a. Reduction in the consumption of energy

b. Reduction in the consumption of non-renewable resources

c. Improved efficiency in energy use’

‘4, Opportunities for energy conservation

‘a. Reducing energy intensiveness 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 Conservation 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) Convection
(3) Infiltration
c. Conservation techniques in buildings
(1) Reducing the aﬁount of exterior surface area
(2) Using better building .materials
(3) Creating dead-air spaces
(4) Using new building fechniques
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 conserwvation

'~ 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 ih Transportation: See Attachment 6-C

1. Energy use for transportation in urban areas
a. Distributién 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 components
(4) Further break-downs
2. Local.transportation'conservation measures
a. Tﬁree key factors
| - : , ' (1) Reducing the number of passenger-trips by automobile
(2) Reducing average trip lengths .
(3) Increasing occupancy levels
j ' 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 and 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, recovefy, 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

Barry Hyman,
Barry Hyman,
Barry Hyman,
Barry Hyman,

B. Student Handouts:

"Principles of Energy Conservation" (6-2)

"Energy Conservation in Buildings"

"Energy Conservation in Transportation (6-C)

"Energy Conservation in Industry"
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SESSION 7. TECHNIQUES OF RENEWABLE ENERGY PRODUCTION

Instructor Outline

A, Principles of Renewable Energy Production

1. Concepts
a. Renewable energy reéources
b. Solar energy
2., Types of renewable resources
a. Biological matter
b. Solar radiation
c. Water flow and temperature
d. Wind ‘
3. Characteristics of renewable resources
a. Extent
b. Distribution
c. Quality
d. Er.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. Technigues for cohverting to energy

(1) Incineration
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(2) Pyrolysis

(3) Bioconversion

'2. Other sources

a. Forest products and wastes

b. Agricultural crops and wastes

C. Direct Solar Heating:

1. Passive solar heating

a.

b.

Concept

Techniques
Effecﬁiveness
Barriers to adoption

Costs

2. Active solar heating

a.
b,

C.

Process
Equipment

Advantages

3. Solar water heating

See Attachment 7-B

a. Present extent of use

b.

Feasibility

D. Electricity Generation:

See Attachment 7-C

1. Technologies using renewable resources

a. Solar thermal electric powef

b,

(1) Technology

(2) Feasibility
Photovoltaics

(1) Technology

(2) Feasibility
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c. Wind
(1) Technology '
(2) Siting
2. Other technologies
a. Fuel cells
(1) Technology
(2) Feasibility
b. Cogeneration
(1) Technology
(2) Feasibility
c. Total energy systems
(1) Technology
(2) Efficiency
3. Advantages and disadvantages
a. Advantages
b. Limitations

c., Policy issues

REFERENCES

A. Reading Assignments from Required Texts:

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

B. Student Handouts:

Barry Hyman, "Substitute Fuels" (7-3)
Barry Hyman, "Direct Solar Heating" (7-B)
Barry Hyman, "Electricity Generation" (7-C)
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SESSION 8. STRATEGIES FOR VOLUNWNTARY ENERGY MANAGEMENT

Instructor Outline

Introduction to Implementation Strategies: See Attachment 8-A

1. A theoretical perspective

a.

b-

The situation: Individual rational action leads to collec-
tive ruin -=- the "tragedy of the commons." -

The challenge: How to induce individuals to act counter. to- .
their short-run personal interests to contribute to the long-
term coliective good -- the "logic of collective action.”

Three solutions to the logic of collective action:

(1)

(2)

(3)

Voluntary contributions based on trust
Selective incentives as supplements to the public good

Coercion

The contexts of energy consumption

a.

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

Major contexts:

(1)

(2)

(3)

(4)

(5)

(6)

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

Economic: income levels, consumption patiterns, cost
of living, energy prices, billing practices, etc.

Government: utility regulations, building and appliance
standards, zoning laws, government policies, etc.

Comniunication: energy information, product and image
advertising, awareness of energy, stance of leaders, etc.

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

Personal: values, perceptions, beliefs, knowledge,
experience, sociodemographic characteristics, etc.

3. Strategies for implementing change

. a. Goal determination
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(1) Alternative objectives
| (a) Usé enérgy ﬁore efficiently
(b) Modify energy consuming behavior
(c) Utilize energy from renewable sources
(@) Change'lifestyles or sociai strucﬁureé.
(2) Areas of energy use
.o (a) Buildiggs;;egpeqially space conditioning:"
(b) Transportation, e spécially private véhicles'
(c) Industrial,.especially energy intensive processes

(3) Specific change‘targetchross-classify objectives with
use areas to select specific targets for change efforts

b.AIﬁstruhent selecﬁion
(1) Voluntary techniques-
..(a). Persuasion and information
(b) Social organization and‘mobilization
(2) Financial techniques-
(a) Price and tax manipulation
kb) Incentives and disincentives
. (3). Mandatory techniques-
(a) Regulations and requirements
(b) Redesign and planning
c. Action ideﬁtification

(1) Within each energy consumption context, identify those
those factors that are manipulable.

(2) Cross-classify those manipulable implerentation
- factors with available implementation- instruments. .

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

4., Criteria for the implementation process
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a. SAM 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 program_éffects in terms of
public Resistance, Acceptance, and Cormittment.

e. . .RIC outcomes: evaluatenlongrterm.program,outcomes.in terms. . ..

of people's Responses, énvironmental and social Impacts, and
energy Consumption. -

Principles of the Voluntary Approach

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

Two forms:
a. Information
b. Mobilization
Desirable.featuréS‘
a. Relatively inexpeﬁsive:and easy to implement
b. boes not require surveillanée or sénctions
c.-Not likely to aréuse public oéposition
Undesirable features
a. Difficult to direct and control

b, Relatively ineffective by itself

Information Techniques
Main characteristics

a. Intention: " To changé individuals' knowledge and attitides, -
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 attltudes
and actions,

d. Techniques

(l),Problem awareness
~;(2)1Technical-information;~
(3) Conéumption feedback

2. Problem awareness
a. Characteristics

(1) Attempts to make 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 taklng conservation actions.

(2) Such bellefs may make people more. w1111ng 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 1s a true motive or only a publlc
justification. oo
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3. Technical 1nformatlon- See Suggested Readings:'Craig, McCann,
Winett, et.al. C B ) ' o Co
a. Characteristics

(1) Gives people specific technical information about
actions they can take or equlpnent they can use to
save energy.

(2) May also include information about the potential
nmonetary and/or energy savings that can result from
the recommended steps.

. b. Effectiveness

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

(2) If people are already committed to saving .energy, they
will usually welcome and utilize such information.

(3) If peorle 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 promotlng
energy conservation.

4, Consumption feedback: See.W1nett'
a. Characteristics

(1) Consumers are given~daily-or weekly feedback on‘their4
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
gives 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 condltlonlng‘
reductlons.

(2) Later studles have reported no savings over tlme,

especially when feedback was combined with flnan01a1

incentives for reducing consumption.

(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 to 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 |

A(l) Interpersonal pressures in informal social séttings
(2) Interpersonal pressures in formal sociél orgénizétions
d. Techniques
(1) Neighborhood activities
(2) Organizational actions
(3) Community programs
2. Neighborhood activities: See Attachment 8-B

a. Characteristics

(L) A study done after the 1974 0il embargo discovered that

a major factor determining whether 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 gatherings,
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 activities 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 Boeina 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 achieve 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
Suggested 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 limited 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

they can shift people from - "opposed" or "apathetic"
positions.

REFERENCES

A. Reading Assignments from Required Texts:

Energy Policy in the United States, Chaps. 8,1

B. Student Handouts:

Marvin Olsen and Bernward Joerges, Policies for Promoting
Consumer Energy Conservation: An American-European Per-
spective, Seattle, WA: Battelle Human Affairs Research -
Center, March, 1979, Sépp. (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.5, 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.l, 1978.
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SESSION 9., STRATEGIES 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 forms:

a. Pricing

b.

Incentives

3. Desirable features

al

b.

c‘

The traditional, accepted way for government to implement
public policy in the U.S.

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

Relatively easy to direct and control

4, Undesirable features

a,

b.

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

Some types of financial programs can be very expensive for
government.

Financial programs can have sharply inéquitable effects fouxr
low-income people.

B. Pricing Techniques: See Suggested Reading: Willenborg, Pitts

1. Main characteristics

a.

b.

Intention: To raise the price of energy enough so that
reople 'will rcduce their energy consumption.

Theory: Rests on economic theories of price elasticities,
which state that as the price of a good increases, consurp-
tion of it will decrease at a relatively stable rate, at
least in the long run.

Instruments:

(1) Energy prices

(2) Energy taxes
_44_
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d. Techniques

(1) Price degregulation

(2) Energy surtax

2. Price deregulation

a. Characteristics

(1)

- (2)

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

Involves removing price celllngs or other governmental

restrictions that are keeping the price of energy below
the prevailing international or national market level.

b.vEffectiveness

(1)

(2)

(3)

(4)

(5)

In the short run, energy is relatively 1ne1ast1c because
of the high cost and long life of energy u51ng equipment

such as cars and buildings.

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

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

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.

Price increases are most effective at reducing energy
consumption among middle-income people.

3. Energy surtax

a. Characteristics

(1)

(2)

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

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 subject 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 strategy, 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. s

1

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

Q.

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

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 consuming egquipment is slowly replaced.

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 1nequ1t1es
of rising energy prices.- :

C. Incentive Techniques: See Suggested Reading: Cunningham, Lopreato

l. Main characteristics

a.

b.

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

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

(1) Monetary benefits and penalties

(2) Symbolic rewards and penalties
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2.

3.

4

d. Techniques

Inducements

d.

()
(2)

Inducements:

Deprivations

Characteristics

(1)

(2)

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

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 public recognition of energy

conservation or solar energy activities, etc.

b. Effectiveness

(1)

(2)

(3)

(4)

Monetary incentives must be quite high (perhaps 50%
of the initial cost of conservation or renewable
energy actions) before most .people. w1ll respond to
them,

A significant 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.

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.

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

Deprivations
a. Characteristics
(1) Imposing monetary or sometimes symbolic penalties

(2)

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).
\
|
|
\
\

Typical mechanisms for imposing deprivations are
excise taxes on purchases, energy rates that rise
with increasing consumption, and fines for non-

compliance with energy standards or requirements.

Symbolic deprivations might include public labeling.
-47 -
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b.

Effectiveness

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

(2) High-income people, who 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 deprivationé, if designed and administered
carefully, can. often be extremely effectlve in changlng
peopie’s "actions. :

5. Evaluation of incentive techniques

Ade

‘b.

D. Class

When designed and used selectively to promote or prevent
specific actions, incentives can be moderately effective
in altering actions, but they must be large enough to be
taken seriously by the rec1p1ents.

Financial 1ncent1ves are most effective with mlddle-lncome
people, since high-income people are not likely to be
influenced_ by them and low-income people are often not
affected by them,

Symbolic incentives are potentially much more influential

than is commonly assumed by persons with an economic
orientation toward public policy implementation.

Discussion

1. Discuss the various financial techniques, asking three questlons

about

a.

b.

each one:

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

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

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 crlterla of effective, -
de51rable, and applicable.
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| » REFERENCES

A. Reading Assignments from Required Texts:

Energy Poliéy,in the United States, Chaps. 6, 10

B. Suggested Readings:

Cunningham, William H. and Lopreato, Sally Cook. 1977.
Energy Use and Conservation Incentives, New York:
Praeger Pub., pp 76-92

Willenborg, John F. and Pitts, Robert E., "Gasoline Prices:
Their Effect on Consumer Behavior and Attitudes,”" Journal
of Marketing, Vol.41, 1977, pp 34-31.
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SESSION 10, STRATEGIES FOR MANDATORY ENERGY MANAGEMENT

Instructor Outline

Principles of the Mandatory Approach

B,

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

Two forms:

a. Regulation
b, Design
Desirable features

a. Can be implemented relatively rapidly, and are relatlvely
easily directed and controlled. :

b. If desired, can be made equitable for all people.
c. Can be extremely effective in changing people's actions.
Undesirable features

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

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.

Regulatory. Techniques *

l.

Main characteristics

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

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

c. Instruments

. ¢I} Statutory law

(2) Administrative law
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d. Techniques

(1) Energy standards

(2) Energy allocation

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

a. Characteristics

(1) Government sets required efficiency or performance

(2)

standards for various types of energy use.

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

b. Effectiveness

(1)

- (2)

(3)

(4)

(5)

Both the effectivenéss and the fairness of energy
standards depend largely on how they are formulated
and administered.

The public must feel that the standards are both
necessary and fair before they w1ll w1111ngly comply
w1th then.

They need not llmlt individual freedom of cheic¢e or
action in a direct or oppressive manner.

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

Thej can be a quite rapid and effective way of reduc-
ing energy consumption and promoting use of renewabie
energy resources.

A Y

3. Energy allocation

a. Characteristics

(1)

(2)

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

Examples of this approach include state or local
gasoline allocation quotas, rationing nrograms, and

mandatory consumption reductions.

b. Effectiveness

(1)

The public dislikes allocation and rationing programs,
and will not willingly abide by them except 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 reserved 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 totally ineffective, and
from completely fair and equitable to grossly discriminatory.

- 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, ‘

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 directly control individuals and organizationg in
an oppressive manner.

C. Design Techniques -

1. Main

a.

b.

characteristics b

Intention: To alter the physical structure of communities
so that daily activities will require less enargy consumption.

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

(1) Master plans

(2) Zoning

{3} Develcpment 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 electrical 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 assure a moderate to substantial
energy saving because of their techntcal nature.

(4) Existing laws, regulations, and institutional practices
may create serious problems in 1mp1ement1ng many of
these projects.

3. Community planning: Seq 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
people's living patterns, and hence their energy
consumption.

(2) Typical examples might include renovating inner-city
areas to attract people to live closer to the city
center, locating businesses and other employment
opportunities within walking distance of housing,
dividing a community into relatively self-contained .
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 sesious problems in carrylng 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 satlstylng to their re51dents as well as energy
conserv1ng.

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 people, but welcomed by others as desgired
improvements in our® quality of life.

D. Local Governmcnt Energy Management Programs: Guest Speaker (s)

1. Organizatien
a. Office
b. Administrative linkages
2. Programs
a. Within local government
b. Public s=sxvices
¢. Codes and zoning

d. Planningr =54~
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SESSION 1. INTRODUCTION

Student Outline

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 topies
: b Readlng a551gnments.
3. Student progects
a. Ass;gnment
b. Schedule
c. Illustratlons
B Basic Energy Concepts
1. Common energy terms and deflnltlons
2. Energy;unitsjand‘conversionsf |
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.

-56-



Session

1.

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 Management .
A. Principles of the mandatory approach
B. Regulatory techniques
C. Design techniques

‘



Attachment 1-B

COMMON ENERGY TERMS

Energy - the capacity to do work.. Commonly.measured in units of foot-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 another.

Power - the rate of doing work. Commonly rreasured in units of horsepower, kllowaﬂs
and |oules 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 whos2 capacity to do work
is commonly measured in kilowatt-hours.

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

Potential energy - energy by virtue of position in a force field.
Kineﬁc energy - energy by viture of moﬁon.

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

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

Fission - @ nuclear rearrangement in which a large nucleus having many nucleons becomes
two smaller nuclei.

Fusion = a nuclear rearrangement in which two small nuclei 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 as 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 equal to the amount of heat required
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).

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

Hydro power- the rate at which work is done- b falling water or ﬂowmg water, Usually
.measured in horsepower.

Hydroelectric power - elecfricify generated by hydro power, generally a water driven
turbine'connected to a genercfor.
Nuclear power plant - a plant in which the fission energy is converted into heat which
‘ - produces steam, which in-turn is used to drive a steam turbine -
connected to a generaivor.

Indlrecf solar heaf - heat for various’ purposes from the. storage’ of sun-heafed hquuds,
gases or sohds.

Green house effect - the enfrapmenf of solar energy because degruded solor md:ahon
: cannot pass fhrough glass.

Photovoltaic cell - the direct conversion of solar rays to elecfncxty wﬁhouf the necessliy
o of a thermal cycle. S

MHD - Magneto hydro dynamics - a process by which electncxry can be generafed by
the high speed flow of ionized gas in a magnetic field. '

Heat - the process of h'cnsfemng energy From one body to another, other than through rhe
use of forces.
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Attachment 1-C

ENERGY UNITS AND CONVERSION RATIOS

Coal oil Natural p23s Doutaerium
Unit XWh j cal Weoyr Btu © {tons) (bb1) 91z (£ed) {9) tg)
one kilowatt- ) . " cc1n=$ 1.51%10"5
hour {k¥h) equals 1 3.60x106 8.60x10% 0.114 0 1.16110"" 5.88%10™ 3.41 4.35%10 .
. - -11 -12
o-e joule (§) equals 2.78x10°7 i 0,139 3.17x100 9.48x10°Y g 3.23x10°1) 1.63%10710 1076 1.20x20 4.21x10
Onu calorie dexived - o -11
{cal) equals 1.16x10-6 418 1 1.33x10°5  3.97x10"? 1.35110719 6.83420719 3.97x107¢ s.02x10711 1.76:10
from ’
One watt-year . . . _ " T
(W-yr) equals 8.77 3.16m07 7.54x206 1 2.99%10" 1.02x1073 5.16%10°3 10 3.80%107% 1.33%10
One British
thermal N - - -8 )\ -9
unit (Beu) equals 2.93#107% 2054 252 3.2110°% 1 2411078 1.72¢1077 1073 1.28x10 4.44110
One metric ton .
of coal . . . . * ' (X 0.13
(=106 g) ylelds 8600 3.10008 3, 40x109 981 2,93x10? 1 5 3.94410 .3 .
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J.S., ENERGY CONSUMPTION BY TYPE OF FUEL
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Enargy consumption in the United States increased at an average annual rate ol Since 1975, total U.S. encrgy consumption has increased at an average annual

3.3 percent rom 1948 through 1973. Dunng this penod, peiroleum and natural  rate of 3.3 percent. This inciease was ptincipally atributed 1o petroleum and coal;

qas grew al average annual rates ol 4.4 percent and 6.3 peicent, respectively. Dur-  their average annual increases were 4.9 perceri and 3.2 percent, respectively. The

ing 1974 and 1975, encigy consu.aption declined at an average annualratc of 2.6 1978 eneigy consumption of 78.01 quadrillion Blu was 1.9 percent above the
1077 level.

1968 1973 1978
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U.S. ENERGY CONSUMPTION BY END-USE SECTOR
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1948 1953 1958

Enerqy consumption from 1948 through 1978 increased at an average annual rate
of 2.9 percent. Withou! electricity disinbuted, the electric utiity and Wransporla-
Lon suctors expenenced the most growth during this penod. The average annual
increases were 55 percent for electric utilities and 2.8 percent lor the transporia-
uon sector. With electricity distributed, the residential and commercial scctor
from 1948 through 1978 had the largest (4.0 percent) average annual increase
followed by the transportation sector, 2.8 percent, and the industrial and
miscellaneous sectos, 2.2 percent.

1963 1968 1973 1978

In 1978, without electricity distributed, electric utilities accounted for 30.5 percent
of total energy consumistion, followed by transportation, 26.3 percent, industrial
and nuscellaneous, 23 9 percent, and residential and commercial, 19.4 percent. In
1978, with electricity distributed, the residenual and commercial sector was the
largest, accounting for 37.6 percent of the total, followed by industrial and
miscellaneous sector, 36.1 percent, and transpoitation sector, 26.4 percent.
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U.S. ENERGY CONSUMPTION BY END-USE SECTOR AND SUBSECTOR
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TOTAL ENERGY FLOW IN THE U.S.
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SESSION 2. THE ENERGY PROBLEM

Student Outline

A. History of Energy Use

.l. Emergence“of éhergy as a cémmodity

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 eﬁergyldemand ﬁolGroés Naﬁioﬁal Product“
C. Current Energy;Sources

1, 0il

2. Nétural gas

3. Coal

4., Nuclear enerqgy

Reading Assignment

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

Stephen Lyons, Sun!, pp. 185-195

William Brewer, "History of Energy Use," Reference 2-A
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Attachment 2-A
HISTORY OF ENERGY USE

William Brewer

Mankind's energy supply for millenia uncounted has been both

natu:al"'and ":enewablé",-consisting of solar and biomass.
Great voyages'of exploration were made with windpower (a form
.ofAsqlar energy) ahd.cdfdﬁood supplied ehergy td'eafly but
quite adequate industrial engines (Watt, 1781); commercial

rail service began ;n'1825 and transatlantic steamer sérvicé
in 1833. Coal_.soon became the fuel of choice for these steam-
- driven "modern" technologies, but only because of a classic

ener;y crisis.

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

' eneigy 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 "civilized" and -
industrializing European world of the 17th centufy 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 needs was chopping wood
from the other side- of thz forest, and right behind the wood-
choppers were the farmers and mercharits who made sure that the

big trees would never grow again in those spots.

Wood was in demand; supply was short; yet the technology of the
times was geared to wood as fuel. Also, wood fuel was benign in
the environment:l and soctio-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-
"“ant; through the Dark Ages, in Europe,Athere was ‘a deep relxg-f”‘"'

"awhatsoever, which.carries over . 1n today s confllct over energy{ '

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

. first for industry .but, once it became easily available. in __:'_
”"the home” mavket too: England led the way in 1ndustr1al de-fi~ff
”velopment, and England created ‘the flrst large -scale energy e
marketplaces as well. Coal became another English commodity in its
world- trade, and Newcastle became the symbol of energy abundance.

‘Tt is worthwhlle at this point to- consxder the fact that = in°
" today's terms. - the ‘wood v, coal ‘energy crunch illustrated vlrtu-d“'
ally all the current features we have to deal with:

l A scarcxty of rescurces whlch were .once abundant and cheap e.
2. A dlsruptlon of historic supply and demand patterns T

Technologlcal suostztutzan of. energy forms‘:_; _..,Wf

.Concentration of power in a small 'group of Lnstztubzons S - |
Dependence on a hlgh-quallty but fintte fuel resource o

- T LJ-
.

And yet, a deelznznq real cost of energy, ‘which’ permltted -
" (Adam Smlth s) econonlc man to become "lndustrlal man" '
with his. rallroads and steamshlps. his lncreased use of hlgh- :
. technology products such’ as 1ron, steel and cement. and hlsom-"
remarkably improved trade and communlcatlons, 'in short, his
neQ Zifevsﬁqu based'on‘energy.consnmption.*” S
Coal made all these neW'things'p05§ib1e; even‘though there was
considerable economlc and technlcal shakeout due to this first
real energy crisis. The nations that had coal and knew how to~
use it were the 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 18465 coal began to be developed on a large commercial

scale in the U.S., and the age of "King Coal" did not peak until
-67 -
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1920 Coal was dlrty, dangerous to mlne and.'ln England. gave .

- rise .to the pea -soup fogs of London in the age of chkens.._i.'-‘-

But coal was also cheap, flexible and,’ ‘once mechanical alds to..

mining were developed, abundant.

Importantly, it'made iron, steel and concrete cheap, which
spurred the developnent of the raxlroads and, in turn, further

"cut delivery costs. In the "gas llght"rera,4coalland water were

used to make "town gas" for urban areas, and a little later,
coal-fired plants prbvided electricity on a commercial scale.
By the time of WW I, coal derivatives spurred (1n Germany) the o

.modern chemlcal -ndustry.

With all this prqgressj it was unfashionable to seek flaws in

the system. And it was a pretty good system at that: coal. en-
riched its owners, developers and.nerchan§5f but ‘the’ marketplace-
was quite competitive in terms of emerging ecpncmic theory; the
consumer got full measure for his money. Coal made travel by land
and sea, for the first time, available to virtually anybody in
the advanced nations, and allowed food, merchandise and indusrrial
products to be .sold. eaSLly in national and world markets.. Coal
provided industrial jobs to former farmers and: sharecroppers, and
to millions of immigrants to the U.S. And, most lmportantly, 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 dreamed blg,;planned big and acted big,
limited only by ‘their lmaglnatlon. 'If there was an energy pollcy

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 resource theory of economics taken hold in
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"energy pollcy and plannlng. Some def1n1tions are. needed here-

' Polzcy, for ‘our purposes, is simply a. statement of how thlngsi]:“
ought to be,  without a. roadmap of: ‘haw to get there. Thou shalt -

not kill. Save energy..Planning and 1mplementatzon, in the U.S.,

are carried ont‘in a number of ways; much of the practieal,'day-
_to-day-implementation of pollcy 4is dene. in . culturaz .and- ethical. .

e .

ways. Plant a Vlc tory Garden. Turn off the llghts. Pay your taxes.4‘:'

And then there is the law; and regulations with the force of

law. pur system‘reedgnizes tnree basic forms: atatutary,~casé _
-and administrative law. All-three, plus the attitudinal effect, -~ -
plus new theoretical and practical knowledge,.contributelto our

energy policies and planning. Conflicts are inherent, especially

in times of trandition - coal was not instanﬁly accepted, any more'
'r'thanyéciar,fconserratien5and'theﬂlikefarefaCGepted today as 're-
placements fdr;the age‘of petroleum;jgj e | IR

In the partxcular case of coal, we learned besxdes‘accidentaf

death and. lnjury, 5111c0515 and forms of emphysema.;indusfridid:--
.dzseases are’ bULIt-ln to energy lndustrles, mxningfdeétreyS"
~surface ‘use and productxvxty of the land and waLer,ﬂunieSS{¢oetiyrumwfg
'mztzgatzon is undertaken and its costs znternalzzed‘zn‘theAfinal": e
energy cost° as a fossil fuel, there ls no "new coal'belng created,a”
but economlcally, we mlne the easiest. seams first - postponlng '
untll later. the sharply rlslng costs of 901ng deeper 1n the earth

and farther afield to get the. rest. And even so, the coal will run

" out one day, so we had best consrder what its highest and best use

is in, 'say, the year 2500. As a resource, much of the U.S. coal is
‘publicly-owned but under lease.to-privateainterests;4what is. the

"fair return to the real owners, ourselves? There are secondary costs
not only to the environment and public health but also to other
businesses associated with coal-burning; who pays, and can this be
related to the theory of the commona in some rational way? Resource . .
economics attempts to grapple with thege and other big questions, -
in dollar terms, and guickly runs into counter arguments: 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-enterprlse system can do is to get 1t to market
-cheaplv and eff1c1ently.

Thxs approach says that, in a free market, supply and demand '
will always be in balance because there is a market-clearing
price somewhere in the system, and that any spxllover costs

"to the env1ronment or- society at large have to be. borne collect-;r..;.

ively. If the system is noncompetitive thh-new-technology, thenr
it will die, only to be replaced by something better and cheaper .
or, as ‘n WW II Germany, dictated by polital/economic necessity.

Resdurce economics disputes these _points, and there is now evolving

in thls country yet a thlrd approach, which we might call the

soczetal approach: people have basic rlghts as a result of belng
people and, as Amerlcans, _One of these x.s the rlght to creap energy, N

it is not fair to deprlve a poor person of heat, llght, transport-':
ation and convenience simply because of 1nah111ty to.pay.the 901ng_'~

price; environmentalists and other theoreticians are the enemies’

- 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 afford lt. ' )

Now this dlscu551on began w1th coal in the 19th century, and w’th
the statement that we .can understand today 's energy problems by o
looklng at- the historical- record "In fact and kPistoric recollectlons

' of attitudes, coal was perceived as a triumph of man'’ s domlnatlon‘t

of nature; smokestacks belching black effluent were 1mmortallzed
on corporate letterheads and U.S. currency; giant enLerprJees wcxc
founded which still employ people producttvely and pay regular
dividends to shareholders. Among the chief beneficiaries are thc
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
- internal combustion.engine 1n the 18805, little known 13 that - -
one of the flrst such englnes ran on pulverlzed coal. '

.uAnother fossrl fuel, petroleum is. much more complex in its
‘Jmakeup, cleaner, safer and easier to produce than coal- and
much more versatxle in use. Its chemical complexity is of:
paramount. 1mportance° the 115t of useful refined or processed
'jproducts is endless. And, in’ the early days of the 1ndustry, it
was simply cheaper 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 Yields of California, Texas and Oklahéma for the price
of one hour's-labor by a skilled .crafisman - 30 ﬁ:'éoﬁcents.fi‘
Even in 1979, fully- amortized production costs in the Middle
East for certain flelds is at the same figure, even after fifty
_years of. inflatién.

- -7 But arcund the“end . of “the 19th century; oil was ‘a desirable,yet

exotic commodity. A brilliant hustler, John D. Rockefeller,,

set a pattern of conduct and management for the orl 1ndustry whxch-
persists today and, along the way, he trlggered the first energy
npolzcy Act in U.S. hlstory - the 1911/1912 Sherman Antttrust Act.“f

irPrev1ous1y,'all mlnerals 1nclud1ng 011 were c0n51dered equal the'f
U.S. mining laws fully codlfled 1n 1872 sald, 1n effect, that if -
you find it on. publxc land, it's yours. On prlvate lands,. you have'

-l“make deals with the owners, but the v1rually free avallabllxty ‘of

'mlnerals and petroleum on publlc lands establlshes a celllng on
your costs of. acqulsltlon of the resource. Rockefeller s Standard -
0il Ccmpany was the most suceessful: in acqulsltlon ard as the,"
" 'markets grew,'theanSt"SUCCessful‘in.controllingathem.;.often'byo
unscrupulous methods. The Antitrust Act was not aimed solely”at
oil or Rockefeller, but his company was its first 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 was to protect the consumer againct
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 successes in
exploration technology quickly created a national and worldwide
oil glut, in .the 20s and 30s. .Because productlon costs of .the
"gushers” (rare but real 1n a few cases) were so low, the 011
was squandered, at the expense of sustained productlon. In the
mid-30s, "conservation and-contrxol" agencies were set up by the
producing states, typlfled ‘by the Tezxas Railroad ‘Commiséion. This
body set tlght productlon llmltS, WLth the force of law, 1n order
to keep prlces at a level which would make costs plus a profxt.
and would eventually make more 011 avallable from each field. As -
policy, these acts served to 1ncrease conspmer costs, in real
dollars, gasoline was as expensive 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 typ1ca1

of this complex area. For example, natural gas was mostly a waste
product from oil production untll pipelines were built and markets
created for it by the 1ndustry. But it soon became a fuel of ch01ce’
for domestic users, and the Federal Power Commzsszon stepped 1n

to set maximum wholesale prices 1n znterstate commerce, while the'
states' publzic utility commissions regulated retail rates. Then

in 1973/74 gas became crltlcally scarce, and the producers argued
w1th considerable Justlflcatlon that it just wasn't worth. 901ng aftex
new, costly supplles at the old prlces. FPC waffled for years be- .

- fore grantlng prlce lncreases, and only now are we mOVLng toward o
price decontrol. - ‘ ' '

0il prlces also received federal attentlon, in the 505 and 60s there
was a schiziod, shifting reaction by Congress toward 1mported oxJ,
sometimes favoring the lower cost supply and then moving Loward

. protection of the domestic producers' profits. Durlng this- per-

iod o0il policy was written by the Senate, in the form of actions

by a few pwaful committee chairmen. But Congress also took some
longer-range steps: it modified federal leasing procedures to max-
imize government revenues for exploration rights, and it finally
settled the claims of the states for offshore oil lands. Until

the 1973 Arab oil embargo, Congress moved lightly and cautiously

against the status quo; the Arab embargo and the sudden power of
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OPEC are now being attrxbuted to the international and multt-

2natzonaz 011 companies, with possxble a1d from the State Department.

'dBut two other areas began, in: the 1ate 603 and early 708, to o
.'produce dramatic effects. on energy. supply, costs and availabllity
of domestic resources (vs. -foreign). Indeed we are still 'unable to ”
see clearly what thelr outcome wlll be. ‘

;s’.Flrst, nuclear power, halled ‘in the post ww II perlod as the S

triumph of technology and saviour of the utllltxes, began to

- default cn its promise. It worked, and still does, but_at much
7higher'cost,'with longer lead times and with ‘more, or at least -
more appreciated risks to health and safety, than was said’‘in S
the early 60s by .its ardent’ boosters. This setback caused many - 0 7
_ utllrtles to_cont;nue,(and even increase their reliance on oil .

and gas even wherg it was apparent’ that supply and cost upsets . .
 were 1mm1nent. Thus instead of freeing oil and gas for lndustry,:homes
~.and transportatlon, the downward splral of nuclear power s for- -
tunes exacerbated the petroleum crlses at the worst possxble tlme.f]

ﬁThe second blow was fallout from the envxronmental concern whlch
~gripped the U. S. through the 60s and culminated in. the Hatzanat : '
Environmental Palzcy Act of 2970 along w1th assoclated legxslat-f_;'-'
" ion ‘and creation” of a large, powerful regulatory agency.'NEPA .
- itself is short and’ szmple--lt only’ says, “look before you. leap
But both EPA and the state agencxes patterned on it were glven-“
enormous powers through admlnlstratlve law, and. v1rtually all

of them have become,"hard 11ners on standards and enforcement.

Few questlon that, espec1ally in the perlod 1950 through 1965,
tpchnoloqy -and economlcs comblned to create lntolerable growth

rates or pollutants and tragic desp01latlon Of ‘natural ecosystems(.h*~
NEPA was well-conceived and well- timed; 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,i
terribly complex set of issues related to energy production and

use. For example: EPA requlations which force automobile exhaust

emissions to be reduced "waste" almost as much gasoline as the
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amount of the shortfall in 1979 which followed events in Iran,‘
and the crude price zncreases which became feasible for OPEC produ-
. cers at that time amount to an apparently permanent penalty to

3?.the consumer of 12 to 15¢ per gallon. Alaskan coal, whlch con ains

only 0.2% or less sulfur, must be burned in utxlxty powerplants
which have scrubbers capable of remov1ng 70% of all orxglnal sul-"
. fur in the coal flrst, ‘there .is doubt that any technology can meet -
this standard sxnce zt ‘was de51gned for normal cdals with 1 to 5%
sulfur, and second,:the utility would, under another EPA regulat-
1om.have to buy sulf ur and add it to the flue gas in order for the
electrostatic preclpltators to be able to reinove partxculate poll-
" utants. And the llSt goes on.

Taklng the hlstorlc view, absurdltles will be reduced and comprom:.ses-~
will be reached in at ‘least the practical matters, if not the ’
symbolic ones. But in the first swing of the env1ronmentalApendulum;dd
yet another faction with, today, excellent access to the policy-
maklng leadershlp has’ emerged The issue 1s growth and growth rates,
as illustrated by the Rule of 72. Some people are. fed up with the -
‘historic, expan51onlst, materlallstlc u. S..pattern and want to re-
turn to 51mple, non-acquisitive "lifestyles"” Wthh among other
_virtues, requlre less energy supply per person, or even per unit.

of output. As with any heterogeneous grouplng there are exceptions,
but in general these educated, artlculate people urges: no nukes
'thlnr small in hou51ng and transportatlon, abandon most chcmical

or non-organic products, develop solar power and alternative energy
sources at a decentralized level become self-sufficient on the

land and attempt to encourage a postzndustrzal sactety

. The policy confllct with conventional economlc_systems of the U.S.
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 greenhouses bujilt 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 meanlng and content of
a technlcal bulletln on agrlculture, conservatxon or c0nsumer

t**i*at*ttﬁ* )

~ 'Summary S -
'~Energy polxcy in’ the u. S tcﬂay is largely petroleum pollcy,

and we have never heen able to produce coherence ard stability

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

- energy forms are all practical, but more costly, or more diffi-
-.cult, or more damaglng, or simply messxer to deal with..

Government trles to help, but is inept and confllctive at the
working level, when the problem is interpretation of vague polxcy.

. Instltutlons are 1mportant in. determlnlng who will get what form
of energy at what prlce, a capltallst, free—enterprlse system
lodges power- in. some 1nst1tutlons while short-changlng others,
even though it 1s ‘the only system which has proven capable of
-dellverlng the goods.‘ '

" Energy cr1ses are not new,‘and willizecnr. The hlstorlc evldence
‘suggests ‘that technology w1ll find a way out, although ‘the fossxl
- fuels will be ever—more—costly because there are better uses for
.them than heatlng bathwater.p

In. urban energy management, staff and elected off1c1als must be-
gin to see their day-to-day energy problems, which orlginate at

the consumer/con tituent level, as repercusszons of hlstorlc, -
"'natsonal and worldw1de events totally beyond their control. It:‘
is unforturate but ‘provable’ ‘that there is very lrttle the local

government can do.except apply tourniquets 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 thé peaks of demand which,
under the regulatory systeﬁ, 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 evefybody 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 can do a lot. Extremist regulation such as that .
recently 'enacted by Portland, 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
environmentalisté. This paradox results in rising consumer costs
for energy to everybody, but only the fairly affluent can ignore
them. The urban middle class and the disadvantaged w111 suffer in
an inverse ratio to thelr 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 nat10nal

and world markets, and it is probably unwise to treat it as a

special case in social theory. thle beyondAthc scope of this lectq:e, 
it is true that there aré certain'limits'and leveling fofces at

work, such as synthetic fuel products from shale or coal, and
photovoltaic electricity 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. Céreful, knowledgeable legislat-
ion can,coupled with awareness of forthcoming technological advances,acf
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.

-76-






SESSION 3. NATIONAL ENERGY POLICIES AND PROGRAMS

Student Outline

A. Alternative Energy Policy Perséectives
1. Four different perspectiVes

High technology

Energy efficiency

Appropriate technology

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 Sipce 1974

1. Majqr lggis}agiop betweep 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 Policies Act.
b. Energy Tax Act |
c. National Energy Conservation Policy Act
d. Power Plant and Industrial Fuel Use Act

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 Manage-
ment Act

e. Priority Energy Project Act
f. Crude 0il 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," Reference 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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ALTERNATIVE 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 tne energy problem lies 'in new, extremely complex, and highly
centralized 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 high technology can permanently solve the
energy problem, The goal of this approach is to permit continued econo-
mic and energy growth with consequent 1mprovement 1n our standard of
living.

Energy efficiency, or the "technical fix" 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 thr >ugh
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 malntaln or improve our standard of living, but asserts that
this can be attalned with only moderate or no energy growth.

Appropriate technology, or the “conservation/solar” scenario.

‘The solution to the energy problem, from. this persoectlve, lies ' in ‘ex~-
tensive energy conservation combined with 1ncrea51ng use of energy from
renewable (solar)-sources. It advocates using a diverse array of -energy
technologies, all appropriately scales to the task at hand, and all

relatively decentralized. Some minor lifestyle changes w111 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
perspective 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 our quality of 1life.in a.non-material
sense. It particularly stresses developing new patterns of "simpler liv-
ing" 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 assuririg
the adequacy of domestic ernergy supplies and the health and
vitality of our economy.

As President Carter said after passage of the Act, “We have
declared to ourselves and to the worid 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 R. 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 industry
" and electric 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 to Congress’ the Plan on which
the National Energy Act is based, he said, *“There is an energy
challenge to be met. ... | 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.”
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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
Thg 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. o

2. Even if adequate oil supplies were available 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 and strategic and
national security implications of increased oil import
dependency would be intolerabie.

4. The world oil probiem 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. 2
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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 goal, the President asked for, and
Congress gave him, with some modifications, energy legislation
_covering the following areas: '

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

Brief descriptions of each of these portlons of the Act are ngen
below. :

CONSERVATION: Highlights of the National Energy Coﬁserva-
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'e‘r 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 less than $7 a barrel. But
to buy that barrel of oil from overseas would cost $14 or $15
now, and $1€ or more by the end of 1979. Synthetic oil made
from coal might cost the equivalent of $25 a barrel, or more.

So in a very real sense, conservation is our best, cheapest, and
quickest source of oil supply. In fact, our wastefql 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 provision 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 ienders, suppliers, and contractors
must be provided aiong 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 conservatlon include the
following: - :

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

® Grants of up to $1500 for weatherizing homes of low-income
rural families through the Farmers Home Administration.

® Grants through HUD to finance energy conservation

improvermnents for muiti-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 fou'
buildings with solar heating systems.

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

‘® A 3.year $900 miltion program for energy audits and

" improvements in schools, health care fac:lmes, and other
public buildings.

® Energy efficiency standards for major home applianées, such as
refrigerators and air conditioners.

COAL CONVERSION: Hnghhghts 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

N
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coal production, and by encouraging large users to shuft 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.

e Requiring existing coal-capable facilities to use coal, and

requiring other units to use coal-oil mixtures. _

® Requiring the use of natural gas in industrial and utility plants _
‘to end by 1990 {with certam 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-
Jion loan program. B

® 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-
merrtal effects of mcreased coal productuon

.. UTILITY RATES: Highlights of the Public Uritities Regu/atory'

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 on the principle that

- electric rates should " encourage the conservation of energy and the
. efﬁcnent use of resources :

This legislation requires state utuhty commissions to consuder
w.thin 2 years, six kinds of utxllty rate reforms:

1. Time of Day Pricing—charging more for electricity used during

. the day, when everyone is usmg itrand less at night.

2. Seasonal Rates—charging more when air condmonmg 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, which is the use of excess heat
produced by one process {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 assistance.

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 requla-
tions applied only to gas sold oultside 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 state; 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- 6
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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 flowiﬁg in the interstate market, gas hookups for some
existing homes and for new housing can be permitted, reducihg
the hcme 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:

e It will stimulate production by giving producers increased

prices, so they can afford to explore more aggresswely for new

‘gas.’
® |t will help accelerate the switch away from gas to more

abundant fuels for the most .inefficient users, while making -

more gas available for other industrial users, as well as for new
homes.

ENERGY TAXES: nghhghts of the Fnergy Tax Act of 1978

‘In addition to the conservatlon measures mentloned earller the

Energy Tax Act includes these conservation provisions:

® A tax credit of up to $300 for homeowners who install insula-
tion, storm doors and windows, caulking, weatherstripping,
modified flue openings, automatic furnace ignition systems,
clock thermostats, and other energy-saving devices. This credit
is retroactive  to Apri! 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 1980 models. In
1980, cars getting fewer than 15 miles per gallon will be
required to pay taxes ranging from $200 (for cars getting 14 to
15 miles per gaiion) to S550 (for cars getting iess than 13 miles
per gallon). In 1985, the Gas Guzzler tax wilt 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 gation).

CONCLUSION

The National Energy Act is an important start toward confront-

ing the serious energy problem that faces the Nation—indeed,
faces a/l 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 rapidiy
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 prodgction peaks and begins its long
slide downward. But big new oil strikes have not been keeping
pace with the world’s need to replenish reserves. To maintain
even today’s pace, new fieids the size of Kuwait and 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 1985. 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 prablem, transforming our economy into one less depend-
ent on imported oil, is largely up to each citizen.

Meanwhile, the Department of Energy, in consultation with the
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
|mprove the efficiency of oil and gas combustion.

'y Support for major experiments in magnetlc confmement laser

and partncle beam fusion is being increased. .

® The Federal Government’s proposed solar energy budget for
fiscal year 1980 approaches a billicn dallzrs, which is 2 ten-
fold inc;ease 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-
nologies that can help now, and in the near future. Some of these

- technologies are:

® Enharced oil and gas recovery.

® Industrial fluidized-bed combustion.

® Passive 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 Regulations  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
Federal Energy Regulatory Commission
Washington, DC 20426
(202) 275-4006

Office of Public Information
Econcmic Regulatory Administration
Washington, DC 20461

(202) 634-2170

Conversion to Coal Office of Public Information
Economic Regulatory Administration
Washington, DC 20461
(202) 634-2170 10
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Weatherization of " Office of Buildings and
. Low-Income Housing Community Systems
. U.S. Department of Energy
Washington, DC 20545
=" (202) 376-4646

- Solar’ (Including Tax Solar Heating and Cooling
Credits) Information Center
P.0. Box 1607
- Rockville, MD 20850
(800) 623-2929 or
(800) 462-4983 in PA
{toll free numbers)

“Utility Energy Audits Office of Buildings and
~ Community Systems
. . u.s. Department of Energy
- . " ‘Washington, DC 20545
(202).376-4646

.

S

Government Assisted Government National Mortgage
) Loans for Conservation  Association . .
e ) .and Solar Energy U.S. Department of Housing and
' ; : . Urban Development .
Room 6204

Washington, DC 20410 .
- (202) 755-5593 - .

Energy Conservation Division of Energy Building

Standards for Housing Technology and Standards

. Department of Housing and

; ] Urban Development
| i t " Room8148 . .

| . : . : Washington, DC 20410 .
i o . - (202) 755-6443

"
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SESSION 4. STATE AND LOCAL ENERGY PROGRAMS

Student‘butline“

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 W

1. Energy management in (state in whlch the course is glven)

a. State energy 51tuatlon
b. State energy office
o..State energy policy'and“programsM

2, California Energy Resources Conservation and Development
Commission. '

‘a, Commission structure and responsibilities -

b, Policies and programs

c. Local (crty and county) energy programs

1. Seattle, Washington, energy management activities

2, Davis, California, energy management activities

3. Energy management act1v1t1es in (c1ty in whlch the course is

glven)

4. Policy making in local governmentA
La. The pluralistic character of the American political process
b. The relationship of'piuralism to incremental developnent
c. Applicability of pluralism to local government

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

e. Applicability of pluralism to national energy policy
formation :

-92-



Session 4 - p., 2

D. Citizen participation in energy management
1. General‘principlés 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 process
c. Evaluation

Reading Assignments

Stephen Lyons, Sun!, pp.. 287-294

Seymour Warkov, Energy Policy in the United States, Chaps. 1, 14 .

Suggested Readings:

|
|
\
|
|
|
|
i
\
|
. , A . . A _ . |
John Sawhill,. Energy Conservation and Public Policy; Chap. 1l ‘
|
|
|
|
|
|
\
|

. Freeman, David S. 1974, Enerqgy: the New Era. New York:'
Co- o . Random' House, pp. 158-176 S o S

‘Washnis, George J. "Community Involvement. . . Why?2"
Public Management, December 1975.
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FUNDING SOURCES FOR ENERGY RELATED PROJECTS FOR STATE AND LOCAL
GOVERNMENT AGENCIES,-ORGANIZAIIONS, BUSINESS, AND INDIVIDUALS

. .
s -
+

'Below -are llsted some examples of. funds available for energy related projects;?

Further informatlon may be obtained from appropriate Federal 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 Domestic Assistance,

" published yearly, and the Annual Register. of Grant Support which 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: . o
- 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 Million will be available in Region X in 1980.

Department of Energy (DOE) State Energy Conservation Program .
- To establish procedures and guidelines fdr the development and 1mplementat10n
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 Teacher 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 Obllgatlons FY 79 $1 300, 000

' DOE Weatherlzatlon ‘Assistance Program for Low-Income Persons
= To insulate the dwellings of low-income persons, particularly the
elderly and handicapped low income.
- Grants FY 79 est $198,750,000.

HUD Communlty Development ‘Block Granmt Program 4

- Federal grants are given to.local governments for development progects
chosed 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

- $1.4 million: Awards of $5,000 each were made for 145 designs for new
homes, with awards of $2 000 each for 1/ retrofit designs. 80 Construction

'~ awards were given. . : : :

IRS Energy Credits for Individuals
- Expenditures for home energy comservation; and
- Expenditures for renewable energy source property

Solar Energy Research Institute .(SERI)

- Accepts proposals from organizationms, ncluding small businesses, for-
irvestigation of innovative concepts for photovoltaic conversion and
other solar applicatioms.

- 1979 funding level approximately $1.5 million (to 16 organizations)

Community Services Administration National Center for Appropriate
Technology (NCAT) (Butte, Montana

- provides funds for Community Development Corporations, Community Action
Agencies and the State Offlce of Economic Opportunity.,‘

Ford Foundation Resources and the Environment Program

- Grants for the improvement of 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, individuals 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
-Managerial Training Grants
-Demonstration Grants, itc.

Community Services Administration
-Emergency Energy Conservation Ptrgram
~-State Economic Opportunity Offices
-Cormunity Eceonomic Development

DOE
-Energy Extension Service
-Informaticn Services
-work Experience
-Research and Develcpment in Energy Conservation
-National Energy Information Center
-Grants for Offices of Consumer Services
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Year

1975
1980
1985
1990
1995
2000

Attachment 4-D

PREDICTED FUTURE ELECTRICITY RATES IN WASHINGTON STATE

 (Assumes 5% dependence on nuclear energy.)

Mills per kilowatt hour in constant 1975 dollars.

Costs

2.39
4.51
6.19

10.46

11.88

13.90

Residential

12.14
14.13
15.98
20.25
21.67
23.08
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Commercial Industrial
12.91 3.63
15,07 5.79
16475 7.47
21.02 11.74
22.44 i3.16
23.85 14,57



PROGRAM MEASURES OF THE WASHINGTO

N STATE ENERGY OFFICE
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Program Measure . Total Coét o Expected ..-Q '$“¢§s£4pef'Au
R ' .'1978-1980 * Energy * -~ 1000 Btu's -
in 1980 .
- (1000 Btu's)
‘.,1 Thefma1.StandarasA;:“ ‘w-~' L oA30 T e
" Lighting Standards 83,949 120 0 15,263
Procurement Practices 103,912 .94 110,545
Promotion of the Availability :
and Use of Carpools, Vanpools
and Public Transportation 57.824 12 80,311 _
Residential Energy - .
Audit Program 89,483 4.75 18,839
Homeowner's Energy
Conservation Workshops _17,160 4.60 16,77§'
‘Retrofit Information . | -
Dissemination 103,589 1.38 75,064
Energy Efficient -
Home Promotion 7,824 .40 19,560
Driver's Education
Energy Conservation Module 59,324 .65 91,268
Transportation Management
and Coordination Program 61,650 6.14 10,041
‘Enforce 55 MPH 0 66 NC
. Public Awareness o L e  £ -
_in Transportation - B3.630 bl “;959%%—51
 State Ride Share - 1,218 .006 1,202,333 -
Industrial Program _ZZ§;Z§1' 33,03 8‘4€~—~4‘
Conservation in
Agricultural Production 13,047 3.60 ___Eziii_
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Program Measure Total Cost Expecte& $ Cost per
1978-1980 ‘Energy - 1000 Btu'sg
A o .- .Savings "~ Saved oy
. ©in 1980 . R
2 - (1000 Btu's) .
Life Cycle Cost Aralysis = 28,224 .86 32,819 0
Commercial Buildings . - : | : o
Self Audits ' - 259,974 9,60 27,081
" Commercial Buildings - : B e L
Building Automation Study 50,000 .18 . 277,778
Local Government - i Lo -
Energy Management 686,388 1.03 . 666,396 -
State Government. ! L D
Energy Management - 59,599 | 1.08 . 55,184
Community Energy - 3 ' X S
Management : 172,896 3.42 .. 50,554
K-12 Conservation Education . 465,266 ' - 5.2 .. 89,474 (
Community Education B . | SR ”
Road Show 102,474 .90 113,860
State Administration 171,674
TOTAL 3,003,912 85.25



'SCL has the lead in convincing and assisting residents, businesses, and

“"Seattle City'Light‘has:fnnded the citf's”Department'of Communityf'

"Attachment 4-F

EXCERPTS CONCERNING~SEATTLE FROM . "LOCAL GOVERNMENT ENERGY ACTIVITIES"
'U.S. Department of Energy, July 1979 ‘

_Note Thls was: a detalled ana1y51s of the energy conservatlon programs

and act1v1t1es presently belng conducted in twelve c¢ities  and counties.

"The four communities with broad energy pollc1es_are'Mlnneapolls, King
County, Seattle, and the Clty of Los Angeles. :

"The only conmunlty—orlented plan whlch 1ncludes a quantlfled goal LS

Seattle's." '

"With the exception of. Seattle...most of the. governments have very few
staff officially a551gned to energy." - .

"The size of local commltment to an ongoirg program ranged from Alameda
County, which has no energy coordinator or specific conservation pro-
gram, to the $3 million prov1ded by Seattle City Light's operating
revenues and $3 mllllon in capital improvement funding for the c1ty s
conservation program (FY 1979). :

"Seattle City Light is probably the premier example of how:a municipal
utility can help in carrying out a local government's energy policy.

industry to moderate their demand sufficiently to avoid the heed to
constrict the 230 MW of generating capacity otherwise projected to be
necessary by 1990. The utility's Conservation Office was established
by the City Council in order to implement this policy, and works closelv
with the City Energy Office under the Mayor. ... In addition to
helping customers conserve, SCL is investigating centralized and de-
centralized uses of renewable resources appropriate for the Northwest.

This interest in new technology is part of the search for alternatives

to conventional generating capacity."

Development to analyze the institutional and .legal barriers to.solar-
usg, and expects to use the results to change local ordinances and
co es. : , .

"Wlth the eyceptlon of Seattle, very llttle ddta is collected on the -

' progress and impact of" community oriented programs. ..u Seattle Clty:"

Light has developed a cumputerized system .to monitor their community
prograns,‘and has establlshed a plan and schedule for evaluatlng thelr
progress. : o : :

"Seattle cut their fuel consumption about 20% between 1972 and 1978;“
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- "The general pattern in the jurlsdlctlons surveyed is a lack of c1tlzen
-.involvement and - a correspondlngly low priority given to energy by many'
. local officials. The most dramatic exception is Seattle. ' Seattle was.j
‘faced with a decision on whether the municipal utility .should "buy.‘into™
two new nuclear power plants. In response, the city launched 'Energy
1 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 exteénsive coverage. of - the process in the medla.
"A"'large part ‘'of their current conservation. program is- eriented toward
citizens. The city has five active citizen committees: dealing with
electric rates, service requirements, a cooperative agreement 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, sophlstlcated body of citizens and consumers. (2) Legit~
imization of energy 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 Lighf Conservation Office hasAmany‘prograﬁ'ac;ivities
which can be included in sikx 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 Management 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 Seattle 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 157 by 1982. '

RESIDENTIAL

The Insulation Demonstration Prograﬁ 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 Comnserve and advise residents on methods available to reduce
heat loss. In addition, Home Energy Auditors set back water heater
thermostats 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 comservation 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 Faire, and Solar *79 Northwest,

to name a few. ‘
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Under a grant provided by the Department of Energy, éonsultants 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'inciuded”ﬁreliminary 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 comprehensive energy management plan

for the utility.

RESEARCH AND DEVELO?MENT

‘The Neighborhood Conservation Demonstration program awards contracts

to individual or community projects.

The Odessa Brown Children's Clinic was awarded a federal HEW grant .
to provide funds for its solar demonstration project which 1is to
design and construct an active solar component for this new children's
clinic. . ~ - ‘

The Transformer Waste Heat Utiljization Progrzm plans to demonstrate
the use of waste heat from the Broad Street Substation transformer
to provide 70%Z 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
retrofit 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
written comments relating to the proposed rules for implementation
of the National Energy Conservation Act (WECPA). Legal analysis,
drafting of testimony and assistance in legislatlve drafting were
provided in support of SJR 120. :
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SESSION 5., TECHNIQUES OF ENERGY PLANNING

Student Outline

A. Energy demand forecasting

1. Rationale for demand forecasting
a. Hiéh éosts 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 States, Ch. 12

John Gibson, "Energy Demand Forecasting,".Attachment 5-A

John Gibson, Energy Economics and Pricing," Attachment 5-B

Suggested Reading:

Freeman, David S. 1974, 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 aﬁd controversial subject recently.

Two different rationale are comﬁonly given for this kind of
energy analysis: (1) the high éosts of over~ and under-building
of production facilities, 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 oxr
investment is very high., For electricity it has increased by an
ordef of magnitude during the past decade in the Pacific Northwest.
The cost of late deveiopment of energy resources is also high, as

it has been all along. Energy is an important factor in many sectoxrs
of the economy, besides being vital to the comfort of‘consumers;

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 the initiation of a new supply plant's
construction planning until the plant finally begins supplying
energy. Lead times 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 déta, the degree

of stability expected in the energy market in the future, the cost:
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of inaccuracy, and whether the forecast is to be used for resource
development timing or to suggest policy directives or both. The
four methods discussed here are (1) trending, (2) econometrics, (3)
end-use analysis, and (4) input-oﬁtput 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 affécting 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 demogfaphic "stimuli." Trending is appropriate whén
these assumptions are accurate -- particularly the assumption that
conditions will be a smooth continuation of the past. In addition,
if the coéts 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 tlie .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
P P P
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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 reguirelconsiderable
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 errof dictate an accurate forecast,
and when the future conditions are expeéted to depart significatly
from past trends. It guages responses, separately for each causal
variable, that will presumably mark people's behévior 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 énalysis.“_The term "ena-use forecasting" is used
to denote two éeparate approaches. One is simply econometric fore-
casting aisaggregated according to the end-use. Tﬁe other is a
distinct forecésting method utilizing an engineering "building-
block" approach. The gngineering physical requirements for energy

are calculated §epératelygfor'each type of end-use, and then summed.

' For example, it would'estiméte the enerqgy requirements'for.heating,

lighting, hot water, and appliances in a typical honse, sum these,
and then multiply that single-dwelling total by the number of such
dwelling units in the community to arrive at an energy projection for

\

the residential sector. This technique is a forecast from first

principles. It uses technical relationships to derive énergy 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 tc 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 consumnhers'
responses over time to shifting influences. It is.therefofe in-

- appropriate for prediction. On the other hand, because it builds

on design_requirements, end-use analysis is well suited to setting
goals 6r lower limits for energy use, and also to estimating the
potentiél impact of conservétion programs and other policies designed
to manage energy demand.

Input-output analysis. I-O 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-O
Analysis can calculate the amount of activity and production necessary
in each sector to produce a net combination of finished goods. Thﬁs,
from broad predictions of economic growth and mix, one can determine
the,enérgy requirements, both direct and indirect. Construction of
an I-0 moael requires a great body of data, apd often runs into dif—
ficulty wheﬂ attempted on a local or even a sub-regional scale. It
also requires an assumption of static input-output relationships in
all the identified sectors. This assumption can be avoided, but
only with the heop of éeparate.econometric modeling for the various
sectors. I-O Analysis 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-
mation on the reiatiOnship of energy and jobs in a sfatic.situation,

or on the employment impacts of conservation versus energy generation.
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ENERGY ECONOMICS AND PRICING

Johh 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 industrieé
that call for special pricing treatment. In particular, these are
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 serxrvice, and (3)
joint outputs.

Natural monopolies. The major energy production industries

-- electricity, o0il, and natural gas =-- are all run most efficiently
as monopolies over some geographic scale. This is due to techno;og—
ical factors. In the case of electricity and gas, the costs of dis-
tribution and delivery are less if costly duplication is avoided.,
Thus within any géographic‘aféa thefe 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, their efficiency edge. One is public
ownershiﬁ, 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 ménopolies to

higher prices and less output.

-111-




Attachment 5-B .o 2

Cost of service. Calculations of the cost of service not

only institutionalize average cost pricing, but also establish the
acceptable basis for price discrimination by the energy industries
among their various-types of customers (e.g., industrial, commercial,
and residential){ This can also constrain the policy uses pf pricing.

. Joint outputs. Electricity is peculiar for having several

" distinct dimensions from the consumer's standpoint. Besides being

accessible (with some accompanying cost), it mustAbé capable of meet-
ing the sum of all customers' requirements over the year and capable
of meeting the maximum simultaneous, or peak, demands of thé 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 guidelinés have considexable influence on
both the allocation and distribution of energy.

Allocation of resources. The allocation of resources stems

from the price-demand relationship. Recent and 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 aemanded that accompanies a given price change. This'has
illuminated several prosﬁects: (a) as prices are required to riée,
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 energyv use, if wielded as a policy tool; (c) the

use of average cost pricing as the prevailing method has allocational
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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 the 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'(l) the inefficiency of average cost pricing, (2) revenue

imbalances, and (3) the planningrpricing paradox.

Inefficiency of average cost pricing; Average cost pricing
does not inférhUEanumers of the cost.of new resources in most cases.
When new resources are cheaper, this results in their ﬁnder—develop~
ment; when they are more expensive it results in over-development.

The generic solution is marginal-cost pricing, which accurately

signals the cost of expansion.

Revenue imbalances. If output is priced at the ﬁarginal

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 requireé
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-

expensive than existing resources, average cost pricing causes é
dilemma. It causes early development, but incurs so great an addi-
tional cost that demand is depressed below the oid capacity.' If the
development did not occur; however, there would be shortages at

the average cost. Marginal cbst 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

8tudent Outline

A, Principles of energy conservation
1. Characteristics of energy usage
a. Role of energy in modern society
b. Measuring energy consumption.
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, Opportunities for energy conservation
a. Reducing eneréy-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. Consefvation techniques in buildings

d. Heat gain in buildings

e. Integrated systems in commercial buildings

f. Potential energy savings in buildings
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2. Appliances, equipment, and lighting
a. More gfficient household eQuipment
b, More efficient commercial equipment

C. Energy cbnservation in transportation

1. Energy use for transportation in urban areas
a. Distribution of enérgy consumption by type of transportation
b. Calculation of energy‘;onsumption by automobiles

2. deal transportation conservation:measures
a. Three key facfbrs
b. Specific actions available to lbcél governments
c. Electric cars

D. Energy conservation in industry

1. Energy use by~ industry - .. . . faFWAf:f oL T
a. Distribution of industrial‘energy consumption by end-use
b. Calculation of energy consumption by industry

- 2. Current technological needs and prospects

a. More éfficient furnaces, boilers, and heat recovery devices
b. Improvéd electric moter efficiencies
c. Computerized control systems for industrial processes
d. Recycling,-recovery; and reuse of materials

3. Local community potertials |
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 Policy, Chs. 4-6

Barry Hyman, "Princibles 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 substitute for human and animal labor in a fechnologfcal society
as the principle mechanism for performing work. Energy consuming activities are associated
with all mcibr endeavors of a technological society inéldding the production of materiol
Agoods, transportation, communication, public health and safety and environmental conditioning.
Any end-use activity hés associated with it a stream of energy consuming activities associated
with conversion of the natural resource to utilization at the point of end-use.

For example, the process of providing‘c container of mik for personal consumption -
requires the expenditure of energy for providing feed for the cows; for milking the cows;
for processing the milk and packaging it; for fronspéting and maintaining the milk under
refrigerated conditions to processing plants, warehouses, local grocery stores, and finally
the household refrigerator.

The amounf of energy consumed in any activity can be expressed as:

total energy consumed = (energy consumed “extent of the

per unit of activity) X activity)

The energy consumed per unit of activity is called the energy intensiveness of the activity.

Thus, when we examine opportunities to modify the energy consumption associated with an

activity, we can 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 opprooches to energy conservation can focus either on

technological changes aimed at reducing energy intensiveness or social changes aimed 'j

at reducing the extent of the dcrivity.

2. Determinants of Energy Usage

Before exaimining opporfunities to modify current energy consumption patterns, it is
well to identify several facférs which strongly influence such patterns and are responsible
for current patterns,
Since energy is a direct substitute for labor, the relative prices of energy and labor
influences the extent of this substitution. However, since both energy and labor usually.
require capital investment in eithesje_nerq\’ wsing or labor using equipment, these capital costs
are an additional determinant of the energy/labor tradeoff. |
Certain fqrfns of energy are more convenient than others for specidliied applications.
Electricity is particularly well suited for operating clocks, radios and a myriad of household, >

commercia}, and industrial devices. Petroleum products cacause of the high amount of energy

»

contained within a given volume, is particularly convenient for use in transportation vehicles.

Since heating and cooling of buildings is a major use for energy {swsErhrartneCnsivn

 , local slimate conditions will have a significant affect on energy
consump‘fions.v Other geographical factors, such as the location of oil fields and coal depésifs,
and the pre;ence of mountain ranges combined with rain and snow patterns' which provide
opportunity for hydroelectric power, will also strongly influence energy usage patterns.

Other factors inﬂ\.Jencing energy usage are poéulaﬁon patterns, general economic
conditions, cultural attitudes, and institutional entities (suggested studentexercise:

discuss how each of the aforementioned affect energy usage)

3. Definitions of energy @ nservation o ' )

The widely used term "energy conservation” has many different conotation , and there
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is no single widely agreed upon definition . Therefore, it is important that we be olert.
to the dif.ferenr utilizations of the term. Three clternoﬁye définitions of energy .
conservation are presenfed below:
a. e.nergy conservation: the reduction in usage, or the reducﬁon in anticipated
future usage, of energy.
b. the reduction in usage, or the reducfi-on in anticipated future usage, of certéin
forms of energy resources.
; with
c. . the improvement in the efficiency/vhich energy is used. This definition
n purti.cs.br can invoke alternative concepts of efficiency dérived from
thermodynamics:
ERE P effi;:iency is the ratio, of the useful output of‘e'nergy consuming.
activity to the energy used.to carry out the activity (output/
input). Thes t;;oncepf is derived from the first law of thermoaymrdics.
. ii. efficiency is the ratio of the least amount of energy thec;reﬁcolly
required to perform an activity to the actual ;::mount of energy usedA
@ carry out the activity (minimum input/actual input) this concépf-
is derived from the Second Law of Thermodynamics and is related to.the
concept of "not using a chainsaw to cut butter”.
None of the above defEni‘ﬁons 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 nat an end in itself, o means towards an end, specifiéolly the
accomplishment of ‘a task (doing work). Other factors, sgch as the cost of accomplishing
the task, the time required to accomplish the task, the individual and public hazard of

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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conservction is feasible or appropriate. Obviously, the extreme case of ignoring all
these other factors can lead to significant "energy conservation" under definitions a. and

b. above iffthe extent of the activity was reduced to zero, e.g. ban automobiles!!]

4. Opportunities Fpr Ere rgy anservafion
As indicated earlier, energy conservation opportunities can be considered to be in two
major categores: opportunities for decreasing the extent of an activity, and opportunities
for decreasing the energy intémiveness of an'activity.
For example, the energy associated with heating a house can be expressed as
energy for h;:rne heating=(energy expended for =~ x (number of sq. feet of
heating per sq. ft. floor space in home)
of floor space) - '
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

redbcing energy intemivgness.
There are major opportunities for reducing the energy intensiveness of existing
systems. They conAbe categorized as follows: |
a. leak plugging - isolated one-time action, usually with negligible capital
investment(e.g., repgir broken window in house)
b. improved maintenance - periodic actions required, small capitol investment
(e.g., replace furnace filters more frequently)
c. modify usage patterns - continuous actions required, negligiblg capital

investment (e.g. set back thermostat each night to 55F)

d. modification of existing systems (retrofit) — one time action consisting of physical
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modification of existinQ system, usually involving sfg'nfficanf
capital investment (e.g., odding 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 the development of new
technologies (using the waste heat from a refrigerator to preheat water ertering water heater).
PART Il - Se ctoral analysis - survey of enefgy conservation opporiunities 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 ;:ontoiner), approximately 1 1/2 hours. Overly narrow attention to sectoral
analysis can lead to conservation measures which achieve their objective within a sector

to other sectors and perhaps even increasing leading 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 loss from the warm interior of the building to the colder outdoor
air. The daily heat loss frdm 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 requiré 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 - On _
per day = 65°F Tavg
" provided that Tavg is less than 65°F. We can then write
heat loss - heat loss % degree-days
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

annual heat loss - heat loss degree-days
ey q = X
from a building per degree-day per year

There are approximately 4500 degree-days per year in Seattle during a
typical year. 1In 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




.(e.g.{ dfaperies in front of inside window surfaces, plantings or

.Attachment 6-B

(2) Convection of heat through motion of air along a solid -
surfaée
‘(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 s&rface 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‘

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 omit cracks around .windows, dqors,
exhaust fans, keyholes, electric outlets. Placement of doors and
frequenéy of door openings both affect infiltfation rates... .

In order for a building to remain confortable, the heat losses must
be compensated for by heat gains. The four major séurces of heat gain
in buildings are

(1) Body heat from building occﬁpahts
(2) Heat gi§eﬁ off by lights, appliances, and other equipment
(3) Solar radiation entering throﬁgh transparent surfaces
(4) Heat added to buildings by space. heating systemns
ACategories (1) and (2) are Qery impﬁrtant 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)

(2)

Heat addition-throﬁgh conversion of chemical or electrical
energy in é furnace or (in the case of electricity) resistance
heating elements. A natural gas or oil furnace will typic-
ally ope;ate at a conversion efficiency of 50%-80%, while an
electric resistance heating system is 100% efficient. (Note,
howevgr, that if the electricity was generated in a thermal
power plant, the power plant and transmission system effic-
iency is 24%-35%).

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 the 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 pﬁmp 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 transfer 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 are called air-conditioners.)
Opportﬁnities 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 Bﬁildingé,‘spacéAheating systems are usually part of
a larger integrated.system which also provides ventilation, humidifica-
tion, and air conditioﬁing. Theée systemé,'in adaition to being cus-
tom designed, usually require the frequent attention of operations
and maintenance persénnel to operate at maximum efficiency. Instai- ~
lation of computerized control systems in large commercial buildings
can allow for continuous monitoring and adjustments in heating, venti-
lation, and air-conditioning systems. Cépturing.waste heat in commer-
cial structures is another conservation opportunity. Also, differént
portions of a given building may require heating and cooling simul-
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 resul£ in cost-savings as well as efficiency
improvements associated with'smallé; heating'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 heating 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 Lighting

Efficiency improvements of from 10% to 30% are expected by 1980 in
major ho&sehold 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 compres-

sors -and heat exchangers. New technologies such as heat pump water

heaters and integrated appliances which capture waste heat can lead

to even greater efficiency improvements.

Even more impressive conservation opportunities are associated with
efficiency improvements in commercial eguipment such as refrigerated
| food display cases in»grocefy stores, and commercial equiﬁment éuch'aé-
office méchinés, restaurant cooking and dishwashing équipment, escéla-'
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 important sector because it is almost exclusively concerned
wi th pefroleum utilization. The distribution of energy consumption for urban transportation
is shown in Figure I.. Because of the dominant role played by the au tomobile - most

conservation efforts to date have focused on the automobile.

Figure 1,

ENERGY CONSUMPTION FOR URBAN
TRANSPORTATION IN 1970

bus (0.05 quads)
trail (0.03 quads)

. Freight (2.3 quads)

= energy consumption for urban passenger fransportation.

Ref: Hirst, Energy Intensiveness of Passenger and Freight Transport Modes, ORNL-NSFOEP-44; 197/
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the
Using’approach outlined earlier, we can write:

N

energy - consumed by energy consumed by automibiles number of passenger=i.../
automobiles in urban areas = for passenger mile in urban areas x - associated with auto
' travel in urban areas

The energy intensiveness can be further broken down into two @ mponents

(energy consumed by automobiles per = (energy consumed by automobiles — (possenger;s per
passenger mile in urban areas) per vehicle-mile in urban areas v zhicle) .
specific fuel =~ occupancy
~ consumption : level

The extent of the activity canalso be further broken down into two components

number of passenger-mile)= .ssen er trips) x C_niles
( passenger=r passenger trips) TR

A more detailed breakdown & possible by dissagregating autanobile usage according to the

purpose of the trip (i.e. = work family business, socual and recrecltloncl) Within ecch ) _

trip-type the four ma|or fuctors, (possenger frlps, tnp-length specnflc fuel consumphon,
and occupancy Ievel) could be excmmed The specuﬁc fuel consumphon is pnmonly
determined by the vehicle desngn, and as dlscussed in readings (Sawhlll pp. 79-99) " -

has received consnderable attention at the federql _,|eye| through adoption of fuel e'c'onomy S

standards.
At the local level, Aconservcﬂon measures can focus on the other three factors:
a. reducing the number of passenger-trips made by cufomosile (encourage
| use of ‘mor‘e' energy efficient modes of ;ran;pormtion-bus, bicycle, walking)
b. reduce avevrage trip length fand use planning m;:asures)

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 fc:;r government owvned fleets.
There is increased interest in electrit automobiles as an alternative technology with
particular application in urban areas. While 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 potential problems associated with a

possibly significant trend over the next decade in this area.
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Energy Conservation in Industry

Barry Hyman

The diagram discussed in Session | 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.

—_— ] T

TN

Steam
(40%)

Direct Heat (28%)

Veiscratyie prosemei—7
(3?//0)/ e

Feedstock /
%) Electric

Drive

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 major opportunities for conservation.

As with the transporfation sector, there are major federal and private industry efforts
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already underway to reduce energy intensiveness through udoprion' of new technologiee.
Since energy consumption in the industrial sector is dominated by proc:esses involving hecr,"'
particular emphasis on more efficient furnaces, boiles, 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.
Computerized o nirol systems for regulating complex industrial processes are another

area Wftg high pe_tentiol for reducing energ.y infensfveness. The_.eeergy savings assocfa;ed
with recycling, mcevery and reuse of muferiqls is also quite substantial (Sawhill, pp. 168-193).1

Within specific industries, new process de\)elopments and product design provide

many opporiunities for energy conservation. A reminder, however, that focuSing only on a
given industry or sector can be misleading. For example, the greater use of energy- |
intensive aluminum in a’u‘remebiles_ may increase production and thus energy consamption

in the aluminum industry, but cae lead to ene_réy savings in the use of automobiles
(transportation sector) which more than offset the increment asa:ciaf_e& with aluminum production.

The opportunifies for industricl energy conservation in any particular urban area
obv:ously depends on the pattern of mdustnal achvuty (wnthm thaf orea) Parhcularlyu .-
.worfhwhlle mveshgah ng are fhe opporfum ties for synerglshc crrangemen!s whereby hlgh
temperature waste heqf from one company can be recovered to meet the low temperature
requirements of anelghborhong company . The combined on-sote production of steam and
elecmcny at an mduvndual industrial facility or for an entire complex of facilities has great
potential for reducing energy intensiveness.
Local government can also play a major role in providing technical assistance 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
i 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
| ’l. ?assive solaf heating
a. Concept
b. Techniques
c.'Effeétiveness
d. Barriers to adoption
e. Costs
2, Active solar heating
a. Process
b. Equipment
C. Advaptages
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. Cogenefation
c. Total energy systems
3. Advantages.and disadvantages
a. Advantages
b. Limitations

c. Policy issues
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SESSION: 7. TECHNIQUES OF RENEWABLE ENERGY PRODUCTION

Reading Assignment

Robert Stobaugh and Daniel Yergin, Enérgy Future, Chs. 7, 8

John Sawhill, Energy Conservation and Public Policy, Chs. 8, 9

Stephen Lyons, Sun!, 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

. Barry Hyman .07

' There are several substitutes and supplements for petroleum’and = - - --

natural gas that may be developed as part of an urban4management
program. The primary source of such alternative fuels is the muni-
o ciéal waste stream. This waste stream includes. hous~hold 6mm5réial;
and 1ndustr1al wastes as well as mun1c1pal sewage. The fea51b111ty
of any of these serv1ng as.a 51gn1f1cant energy source depends on

. the size and den51ty of populatlon and/or 1ndustr1al act1v1ty in then
~particular urban area, constltuents of the waste stream (whlch can
vary 51gn1f1cantly from one lrban area to another) , costs of collec-
ttiqn_and proceSsing,freIative availabiIity and costs of alternative
Iﬁsdisposal methods(‘and the market for the separable nonfqrganicua' |
“compenents. Shown below is the composition of typical U.S. ﬁdni%f
c1pal waste: : |

PHYSICAL COMPOSITION OF TYPICAL Uu.s. MUNICIPAL WASTE

Type of Material o " _ Percent
‘Paper - _ : : 50. 7
Food waste . 19.1
Yard waste - .
" Metal 10.0
Glass ' 9.7
Wood 2.9
Textiles 2.6
Leather, rubber, and plastics 3.3
Miscellaneous 1.7
Total o 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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"Depénding on"moisture and Btu content'”the waste can’be burned byh:

' itself or mixed w1th coal or. 011. Systems have been operatlonal for

-Z;more than a decade 1n dozens of European c1t1es,ﬂand are beglnnlng ”:gf;'

(2) Pyrolys;s. Processed SOlld wastes are heated in the absence
of oxygen, and yelld elther a gaseous or a 11qu1d fuel. Pyroly51s

plants have been built. in Baltlmore, Brldgeport, and San Dleco.,ﬁ_hwa['

‘(37'bloconver510n.f Bacterlal actlon on organlc sollds or sludge”f?f

can yleld methane (whlch is +he pr1nc1pal 1ngred1ent of natural gas)

-Hany sewage treatnent plans ploduce methane for ‘use "in’ the plant

operation. - Decomp051tlon of wastes ln mun1c1pa1 land flllS produces ;:_“

‘methane whlch can’ be.tapped;and.fedulnto“the natural gas'plpellnes.'w

‘as is being done near Los Angeles..: ... . .

-137-




Attachment 7-B

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. Passi&e 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'ére an- integral
part of the architéctural design of the building, and rely on build-
ing geometry and éonstruction méterials to achieve the desired
effect. Techniques range from use of expansive glass areas on ﬁouth-
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 bassive solar systems rely on either manually operated, therho-
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 af existing buildings
through the addition of greenhouse-type additions on south-facing
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

sﬁpplementary‘heating during the coldest/cloudiest'days."However,
many well-designed solar passive houses which incorpbrate optimum.
energy conservation features need only é small wood-burning stove
for supplementary heating.

One of the major barriers'to adoption of passive solar'techniques~
in new residential cdnstruction is that most single-family homes are
not designed by architects, and'typical homebuilders ére‘not”familiar'
with the designftechniqﬁes ﬁeeded for successful paSsive~solar h6hes,-'

Nevertheless, because the energy capturlng and storage featureS"w
of passive solar bu11d1ngs are an integral part of the building
structure, the premiums in first cost over conventional buildings teﬁd_

to be relatively modest (except for those cases where a custom-

- designed solar house is compared to a tract hodse'of~standardudesign)(§y

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 ciréulating fluid then trans-
fers the energy to a storage facility (usually an insulated water
tank or rock bin) from 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-

-139-




Attachment 7-B 3

tions, iﬁéluding Grumman, Reynolds, Corning, And Olin manufacture
flat plate collectdrs. At the other énd 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
refleéting surfaces to enhance energy collection. Alternative forms
of energy storage{'such.aseutectic salts, are also available.‘Build-
ing designs abound which utilize various combinations of active
solar, paésive solar, conservation techniques, and heat pumps to
coﬁprise an overall systems épproach to spaee heating. |

One of the advgntages that active systems have over passive systems
is that,retrofit onto existing buildings.is easier. Also, active
systems can be incofporated more easily into new buildings which have
otherwise conventional architectural design features.

Ecoﬁomic considérations 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 enerqgy in this country. Because hot
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N

water requirements are more uniformly distributed over the year than

- space heating néeds, the economics of solar water heating are usually 23
more favorable than for solar space heating. Also, because the col-
lector area and storage volume'réquired 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.

AN [ Vi - et e

f
(i
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ELECTRICITY GENERATION A -

Barry Hyman

Most electricity generated in this country is produced ;n largé
central-station plants powered either by o0il, coal, uranium, or
falling water. Because of ehvironmental, 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.

l. Technologies Using Renewable Resources

(1) Solar Thermal Electric Power. Our earlier discussion of
solar energy was limited to techniques for meeting the relatively
low temperature requirements of space and water héating. In ofder
to yiéld temperatures high enough to generate steam for electricity
production, we have to use reflecting surfaces or lenses to concen~-
trate 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 cellé,"
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much like thoée used to powef manfmadé Qxbiting satellites. Some
of the particularly appealin§ featureé of.photovoltaicAdevices are. (Ei
their modularity (it is easy to build up arrays of any desired size
by combining standard size units), their passive nature kno 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 coét-
competitive in sélected applications (naviéation buoys, forect
ranger stations, rural areas of developing countries). Intensive
federal and private sector initiatives are underway to make fhese
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

the kinetic energy of the wind into electricity. These range from a

‘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, innovatiQe entrepreneurs have also been successful in markeﬁing‘
windmills, The siting of windmills is strongly affected by the fact
that a doubling of wind speed yields an eight-fold increase inApowef
éutput of a given windmill, Also, at a given location, a doubling of
windmill diameter yields a guadrupling of power output. Thus, there

is strong incenti§e 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 modular, guiet, clean, -
and have high efficiency. The first commercial demonstration of a
utility operated fuel cell was recently installed by Con EA4d in
Manhattan. Further work on decreasing fuel cell costs and extending
their lifetimes is necessary before widespread édoption 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 iﬁ order to operate a given
process. The facﬁory‘could install a boiler to'provide steam at,
say, 500°F and 100 pounds preséure, 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. Cogenération 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) Totai,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 producé electricity for a residential or commer-
cial complex, with the exhaust from the engine used to provide the
space heat and hot water needs 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 Abové techniques
for electricity production are:
(1) Shortér lead times reduce uncertainties in planniﬁg;
(2) Greater flexibility in siting;
(3) Reduced transmission apd'distribution costs.,
On the other'hand,-inCreasing reliance 6n_(intermittent) solar
and wind.technclogies 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. Strategieg-which‘
rely on énergy storage techﬁiquesAto smooth the~6utpu£ of ihtermitteﬁt
generators are being developed.ﬁ*Using an existing hydro electric
system to provide storage capacity for solar and wind energy has
great potential
| Because the technologies discussed are of relatively small capa--

city and are suitable for installation in conjunction with privately

‘owned structures, they present fewer barriers to private ownership.

The prospect of electric utilities losing their virtual monopdly on
electricity generation raises some very important policy issues

associated with regulation of the utility industry.
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I. THE PROBLEM OF CONSUMER ENERGY CONSERVATION

Although there is wide disacreement over the extent of the
world's remaining oil and natural cas deposits (Energy Policy
Project, 1974; Stockman, 1978), the inescapable fact is that
these resources will be largely depleted within the lifetimes
of many people living today. Industrial nations that depend
heavily on these fuels must -- within a relatively brief period
of time -- develop technologies for renewable enerqgy 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 Enerov Conservation

The imperative need for alternative enercy sources to replace
0il 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 energy resources and pro-
vide additional time to develop alternative sources. Eneray
conservation is the cornerstone of President Carter's National
Eneray Policy for the United States. It is also inherent in
all European energy planning, as stated in é recent report by
the Director-General for Research, Science, and Education of
the Commission of the European Communities (1979): "The
assumed levels of conservation are the most significant factor
in every [énergj] assessment." All of these assessments "in-
clude very strong conservation measures, without which all out-
comes would exceed the technical maximum." Similar policies
have been proposed for several individual European countries
(Meyer-Abich, 1978; Leach, 1979).

In addition to emphasizing a transition from nonrenewable to
renewable energy scurces, conservation can be viewed as a high-
ly desirable permanent eneray policy. It is often said that
enercy conservation is our most important energy source (Meyer-

Abich, 1978). Enerqgy wasted is energy lost, regardless of its

1
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source, and all industrial nations waste huge amounts of energy
every vear. 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 cross domestic product as any other
industrial nation (Schipper and Lichtenbera, 1976; Darmstadter,
et al., 1977). Numerous analysts have concluded that between
30% and 40% of all enercy consumed in the United States is
wasted (Sawhill, 1974; Schipper and Lichtenberc, 1976), and
much of this could presumably be prevented by effective con-
servation procrams (Cole, 1975; Skidmore, Owings, and Merrill,
1976). And despite much lower levels of energy consumption in
ali European countries, it has recently been estimated that
conservation could reduce future Zuropean enercy requirements
by over 25% (Meyer-Abich, 1978; Directorate-Ceneral for Research,
Science and Education, 1979). Moreover, energy conservation
costs only one-half to one-fourth as much as new energy pro-
duction (Lovins, 1977; Schneider, 1973). Hence there are quite
sufficient grounds, apart from the current enercy crisis, for
promoting eneray conservation as a vital policv in all indus-

trial societies.

Energy conservation is marticularly critical for consumers, for

two reasons: (1) Between 30% and 50% of all direct energy
consumption in most industrial societies occurs in the domestic
sector.l (2) Most efforts by industry, business, and the

pub;ic sector to conserve enercy 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 home and for personal transportation.

Meaninag of Consumer Eneraqv Conservation

The basic ¢oal of all enercy conservation policies is to reduce

the consumption of eneray from nonrenewable sources. This goal
can be conceptualized in four different ways, élthough many
writers have utilized only one or two of these limited per-
spectives on enerqy conservation. e shall treat them as four
alternative approaches to the overall policy goal of reducing




energy consumption from nonrenewable sources. They are:

1. Technical efficiencv. Make current technical equipment more
efficient, so that less enerqy is reguired to perform the
same 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 changes. Use technical equipment more efficiently,
so that less energy is needed to maintain one's present life-
style (e.g., turn down the heating temperature at night).

4. Lifestyle modifications. Adopt new patterns of consumption
and living that require less total use of energy (e.g., move
from a sincle-family to a rmulti-family dwelling).

All four of these approache§ to conservation involve both tech-
nical and human factors, although the first two are meore direct-
ly oriented toward technical actions, while the latter two are
aimzd orimartly at human aspects of energy use. Looked ‘at dif-
ferently, the first three approaches assume no intentional
changes in consumer values and coals, whereas such changes are
central to the fourth approach -- althouch lifestyle modifica-
tions can range from minor alteratiocns (such as walking more)
to totally new living patterns (such as low-consumption self-
sufficiency). While 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 Eneroy Consumption

Most enerqgy consumption by individuals and households can be
divided into three broad categories of direct use, plus in- 4
direct consumption of the eneray used in the production of all
goods. Direct use is estimated to constitute about 60% of all
domestic enercay cohsumption 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):

1. Space conditioning: heatine and air conditioninc (32% of
all direct domestic use in the U.S.).

2. Apvliance use: water heating, cookinc, refrigeration,
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lighting, and all other appliances (24% .0of all direct domes-
tic use in the U.S.).

3. Private travel: auvtomobiles, 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 enercgy used bu all other appliances is quite

small in comparison with water heaters.)

Need for Social Research on Consumer Enercy Conservation

Much of the existing research and Writing on energy conserva-
iion has deal£ principally with the technical aspects of energy
consumption and demand (BMFT, 1978; Cook, 1976; Fichtner, 1978;
Skiémore, Owings, and Merrill, 1976). Most of the conservation
proposals in this literature, consequently, consist of techno-
locical ideas for obtaining, transmitting, and using energy more
efficiently. Without doubt, more efficient technolocy can
areatly reduce energy waste. Pegardless of whether techno--
logical innovation is as simple as putting insulating covers
on hot water heaters, or as complex as developing more fuel-
efficient autos, it must be a fundamental aspect of any eneray
conservation policy. Enerav consumption is a technical pro-
cess, and the more efficient that process can be made, the less

energy it will require.

We quickly encounter serious problems, however, if we assume
that a "technical fix" approach is adequate, by itself, to
achieve significant eneray conservation. Technology is worth-
less unless it is used by people, which means that they must be
williﬁg to adopt and utilize it in an appropriate manner.
Consequently, promoting enerqv conservation is ultimately as
much a human as a technical problem. 1In fact, a variety of
hichly effective conservation technolocies are already avail-
~able. What we don't know very much about is how to induce
people to adont and use these conservation technoloaies (0O'Toole,
1976) . This problem of discovering how to encourage people to
- practice energy conservation clearly calls for contributions
from all the social sciences, irncluding sociolocv, psvchology,
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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 macroe
pershéctive, dealiﬁv witﬂ such ﬁopics as the éffectlof conserva-
tion on national economic ¢rowth and industrial productivity
(Eneray Policy Project, 1974; Hudson and Jorgenson, 1974), pro-
jected future enerqgy consumption trends (CONAES, 1978; Hirst

and Carney, 1978), or scenarios of possible future societies
(Harman, 1977; Lovins, 1977; CONAES, 1977). 1In contrast, rela-
tively little attention has been cgiven by social scientists to
the question of how to achieve c¢reater eneray conservation.

Ian Forbes (1977) makes this point quite forcefully in a re-
buttal to 2mory Lovins' idea of "soft energy paths”: "It is
this question of 'how' that is so fundamental to decision-
making in general, and energy in particular, yet it is absent
from many current deliberations in all but the most simplistic
sense."

A Theoretical Perspective on Energy Conservation

The problem of promoting consumer enerqgy conservation can be
viewed theoretically as a particular instance of .the general
process of creating intentional social chance. RAlthouch 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 examine the .implerentation
of enerqy conservation. A suncestive persrective on this topic'
is provided, however, by Garrett Hardin's (1968) prarable of
the "tragedy of the commons," which emphasizes the continual
conflict between immediate private interests and long-term
public concerns. As described by Stern (1976):

Time is running out for the world. Overpopulation, pol-

lution, and the depletion of nonrenewable resources are

the result of uncontrolled arowth 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 crowth, and the collective long-term
good, which requires restraint. Carrett Hardin...compares
our situation to that of a croup of herdsmen grazing their
cattle on a common rance. 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 duvue to competi-
tion from the new animal for the available ¢rass. Since
each herdsman will profit from adding animals, there is

and inexorable trend toward overgrazing of the rance, which
ends only with the ruin of all the shepherds, Hardin argues
that the logic of the commons operates whenever people

have unlimited access to a cheap but finite resource....
The locic of the commons dictates that, throuch the ratlonal
actions of individuals pursuinc their own well-being, these
resources will all be exploited until they can no longer
support the population. This situation is called tragic
because individual rationality leads with certalnty 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
chance human behavior and society toward the goal of balancing
or integrating private expediency with public responsibility.
An alternative way of statina 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 larce-scale
eneray conservation program may well depend on findinc a viable
solution to this twentieth-century version of the "public goods
dilemma" that appears to be leading inexorably to a "tfagedy of
the energy cormons." '

It ié critical, however, that we not misinterpret Hardin's
parable. He is not suggestincg that all personal interests ke
surrendured to the service of the public good. He is arcuing,
rather, that some kind of limit must be placed on the unbridled
pursuit of private cain, so that collective goals can also be
realized. Such restraint can always be imposed on individuals
by outside forces such as government or the marketplace. Alter-
natively, however, individuals can voluntarily control their

own behavior for the sake of the common cgood. In this analysis

R
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of consumer enerqy conservation policies, we assume that both
voluntary and involuntary strateqgies will be necessary, but
that both approaches can be integrated into coherent public
policies to attain the qoal of reducing the consumption of
nonrenewable eneray.

Previous Social Research on Consumer Enerav Conservation

Since the 1974 0il embarco, 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 governmental conservation procrams. Many of these studies
are summarized and critigued 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 CGoodénight;
1977; Warkov, 1978; and Winett and Neale, 1978. (With the
exception of Ellis and Gaskell, no such overviews have been

compiled of European research on enercy conservation.)

The principal findinos 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 ons-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 consumption-feedback and financial-incentive
programs can reduce domestic energy consumption by 1l0% 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 answers, with approxirately
equal frequency: (a) to save money, either now or in the
future; and (b) to make a contribution to solving the
energy crisis,

8. Rising eﬁergy 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 nence 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 buildings and products, giving
financial subsidies for investment in home conservaticn
improvements, establishing zoning and land-use reguire-
ments to promote conservation, and operating energy
‘allocation programs.

10, At the same time, the less disruptive a prcposed energy
censervation 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 micht assist public policy makers and governmen-
tal officials in designihg 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 designed to promote energy efficiency
or to reduce consumption will influence the consumer at all"
(Cunnincham and Lopreato, 1977:77).

The Process of Promoting Consumer Energv Conservation

Our principal concern in this paper is to develop an analytical
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framework for social science research on consumer energy conser-
vation policies. More specifically, we are concerned.with strat-
egies that governments -- federal, state, and local -- can use
to promote greater enercy conservation ameng consumers. Figure

1 presents a model of the overall process of promoting consumer
energyAconservation, as we conceptualize it. This model provides
a schematic Bverview of the framework that will be developed in
the following 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 energyv consumpticn;
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
aspecté of any strategy for promotinc intentional social change:
(1) the previously mentioned.Conservation Approaches (technical
efficiency, zlternative sources, behavior changes, and lifestvle
modifications); (2) Proposed Implementaticn Instruments, or
possible p;ocedures for attaining policy gocals (informaﬁion,'

mobilization, financial, and reculatory): (3) the_Réle&ant

Implementation Factors that presumablv would be affected or

engaged by those instruments (technical, economic, governmental,
media, social, and personal); (4) Adopted Implementation Iastru-
ments that are actually utilized by a government; (5) the Opera-

tional Programs developed to carry out those instruments; and
(6) the Altered Implementation Factors that are actually changed

or engaged by the instruments and programs that are enacted.

In the’lower richt-hand corner of the model is "Policy Outcomes."
The four boxes here depict the various kinds of results that
policy-strategies might produce, in conjuncticn with the current
controlling contexts and eneray consumption levels: (i) Cen=-
sumer Responses, or verbal reactions by consumers to proposed
strategies (policy acceptance, conservation commitment, action
intentions, and anticipated impacts); (2) Conservation 2Actions
that are actually taken by consumers (concerning space condi-
tioning, appliance use, and private travel); (3) the Enerav
Savings that result from those actions; and (4) -the Social
Impacts produced by the conservation actions and energy savings.
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Flgure 1.

THE PROCESS OF PROMOTING CONSUHER ENERGY CONSERVATION

}———=_Current Consumpt £ 0N e}

CONTROLLING- ENERGY
CONTEX'I'S ConNsuMiMrIon
} Policy Strategies - Technical Electricity
Economic Neating fuels
PROPOSED Goverumental Gasoline
IMPLEMEHNTATION Medla \
INSTRUMENTS
Social
»| Information sy RELEVANT
| mobilizatio | mMPLEMENTATION bersonal
atlon FACYTORS
Financial Technical
Regulatory Economic
f Governmental } rolicy [Outcomes |
CONSERVATION ' at :
APPROACHES Media y
Technical l Social CONSUMER
\ efficiency | Personal RESPGONSES
[ur} Alternative | 1 Policy -
A sources | g acceptance COHSERVATION ENERGY
| Dehavior | | Consecervation »{ ACT1ONS | SAVINGS
changes ' commitment Space Electricity
Lifestyle L. — —Intermedlate Feedback — — w——, — o — Action conditioning Heatd fuel
nodifications ' intentions cating els
Appliance Gasoline
2 Anticlpated use ’
ADOPYED impacts rrivate |
MMPLEMENTATION travel l
INSTRUMENTS >
Information l
LY
"] Mobilization AFFECTLD |
- IMPLEMENTATION y
Financial ————}{ FACTORS socn l
Regulatory Technical IMPACTS '
Economic Economifc '
4 Governmental rolitical |
ERATLOR )
g:(ll)(.:lil\msl A ¥ !_‘kedla Communlity l
Program’ -Soctal Family |
detalls are Personal Personal |
specified
when ] |
deve loped | |
: . |
o e e e s e e cmmeeerfONg-te i Feedback =t e e e —m e e e e e e e e — JE R —-'

—

/

J




10

II. THE CONTEXTS OF DOMESTIC ENERCGY CONSUMPTION

If we are to successfuliy change the way in which people use
eneray, 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 fairl¥ well documented for the United
States (Newman and Day, 1975; Perlman and Warren, 1977), and
simjilar .research has been conducted in Germany (Joerges and
Kiene, 1979; Stanford Research Institute, 1975), Sweden
(Doernberg, 1975; Schipper and Lichtenbercg, 1976), and several
other European countries (Darmstadter, et al., 1977). 1In
constrast, little attention has been given thus far to the
contexts that larcely determine how and to what extent con-
sumers use enercy. This section therefore focuses on these
controlling contexts and some prereguisites for chancing

them in order to conserve energy.

Current patterns of enercy consumption are ﬁhe joint product

of (1) the technical characteristics of the material equipment
involved in producing, distributing, and consuming energy:

(2) the institutional characteristics of relevant economic,
covernmental, media, and social structures; and (3) relevant
personal characteristics of individual consumers. Chances in
eneragy 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. 2ny 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 enercy consumption.

Whereas 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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integrated into institutional and personal systems (for one
attempt to do so, see Joerces and Kiene, 1979), the nature of

those other contexts, or the relationships among them.

Technical Context

The technical characteristics of people's living conditions

will directly affect the amount df energy they consume, re-

gardless 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 propertieés.

2. Energy consuming egquipment 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, washing 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 contekt which can
be manipuiated directly by consumers include: (a) insulation
in the attic; (b) air leaks around windows and doors; (c)
operating condition and insulation of the heéting unit; (4)
size and fuel efficiency of other major househoid apnliances
(within the limits of available products); (e) thermostats

and other metering and requlating 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 size, 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-
nolocies (e.g., solar collectors, photovoltaic cells, and

-

methonal autos) that are not yet commercially available.3

As recently discussed by Harwood (1977) and several other
writers, total energy consumption in.a community 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; increasing reliance on
private.automobiles; and.neglect of mass transit systems.
Comprehensive community planning and redesign to make build-
ings, land-use patterns, and transportation networks more
enercy efficient offers many new and fascinatincg possibilities
for conserving energy. This endeavor may be seriously limited,
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 conéumption (space conditioning, hot
water heating, and private travel), one can then ask whether
or not (1) current energy consuming technology is economically
feasible; (2) if so, whether or not it is lecally 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 loock for
factors affecting 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

-162-



13

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. Enerqgy rates: In what ways do current energy prices and
rate structures (declining, constant, or increasing with

the amount used) exglain pecple's enerqgy choices and
consumption levels?

"2. Billing procedures: Do procedures 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 made available to consumers? To what
extent do -energy and utility companies control energy price
and availability monopolistically? Is the availabilitv of
energy and energy ecquipment affected by the economic re-
sources and willingness to pay of consumers?

- RAgain, some economic factors -- such as the structure of energy

and utilitY.cohpanies, or the functioning of the energy econ-
omy as a whble---_are rélatively impervious to change initiated
by consumers. These factors are influenced primarily by long-
term-governﬁent and business action. Industry and government
will, however, be sensitive to the general consciousness and

- sensitivities of the consuhinq 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 of energy; (b) types of metering and

billing; (c) types of energy consuming appliances; and (d)
relevant consumer information provided by producers and sellers

of energy and energy-consuming equipment.

Government Context

Government 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 enercy 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 influence will be less direct, since it will be
mediated by the econcomic and technical contexts, but it can
nevertheless be quite pervasive. Important features of the
governmental context are these:
1. 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 requlation of advertising and
product labelling.

3. Research and development for alternative technologies: legal
and financial measures to encourage the introduction of
innovative products and processes in household and trans-
portation technology.

4. Community codes: yoninag laws; building requirements, land-
lord~-tenant contracts, and liability rules.

5. .Consumer policy: relevant consumer information and protec-
tion provided by public agencies.

6. Governmental officials: their public stance.toward energy
conservation and leadership in promoting it.

Many of the factors comprising this context can be manipulated
easily if government 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 and
labelling requirements. Other factors -- such as {(d) invest-
ment planning in enercy production:; (e) building, zoning, and
rent laws; and (f) enercy 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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reqularly 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).

Media 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 covernment 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, macazines, books, and

movies, as ‘well as the "new media" of computer-based tele-

. cormunication.: 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 enerqgy uses.

" 3. Image advertising: the extent and content of "advocate"
advertising by industry, utilities, and covernment stressing
their point of view on energy issues and responsibilities.

4. Consumption and conservation literature: the availability,
content, and distribution of commercial literature on
enercy consumption patterns and conservation practices.

With all these factors, a distinction must be made between

the transmission and reception of information. The fact that
conservation information is transmitted to the public through-
the mass medla does- not ensure that it will effectively reach
its intended audlences. The extent to which energy consump-
tion is actually shaped by the media context depends largely
on the manner in which information is geared to personal
factors such as people's concern with, and knowledge about,
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eneragy 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 nlayed 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 desicned 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 "progressive" stand on enercy
conservation, and attempts have been made with some success

to market ecological products through the mass media (van
Raaij, 1978). '

Social Context

Energy-related behavior is, within the limits set by availahble
technology, as much affected by . interpersonal influence and
mutual support as by media information, governmental reguja-
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. Nrganizaticnal 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 throuch their actions.
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4. Community programs: existence, visibility, and effective-
ness of community-level programs designed to affect energy
consumption or conservation.

Two conflicting principles operate in this context. On the
one hand, the closer and more personal a social setting is

for an iﬁdividual, the more influence it is likely to exert

on him or-her. This suggests that interpersonal interaction .
should be very effective in promoting energy conservation. On
the other hand, the more hichly 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 strong, changes can be
introduced at a broad level, and will then be transmitted
outward to neighborhoods and sﬁall groups where most indi-
vicduals will encounter them.

The soc1al context of energy consumption is also the setting.
for two opposing soc1al forces. The social .inertia of
established tradition and deeply encraved customs often acts
as a barrier to technical and economic changes that would con-
_éervg enérgy. 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 contexts' (Rammstedt, 1979).

Personal Context

Enerqgy consumption. is always mediated byvnumérous personal
factors. 'In the last analysis, it is the individual consuner
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 controllinc contexts. 1In theory, the personal
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context is composed of two parts: (1) the "inner" behavioral

dispositions acquired through socialization in the past, which

mirror earlier states of the other controlling contexts; and (2)

the current states of the other contexts as perceived and ex-
perienced by the individual. We also include in this context
the sociodemographic and socioceconomic characteristics of

consumers. Without strictly differentiatinc between "inner"
dispositions and experiences of "outer" situations, the vast
array of personal.factdrs affecting 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, socioceconomic status, quality of life, environmental
protection, and resource conservation.

2. Perceptions of the energy situation: whether or not an
enerqy 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 resoonsibilites are attributed.

3. Energy consumption knowledge and understanding of technical

energy systems: knowledae of present energy patterns and
levels, of energy=-using equipment, and of possible means
and procedures for reducine energy ccnsumption.

4. Energy conservation experience: the nature, extent, and
recency of a person's past experience with energy con-
servation efforts.

5. Sociodemographic and socioceconomic characteristics: age,
sex, race, family compostion, education, occupation, and
income. )

It has been argued that basic value orientations in industrial
societies are undergoing remarkable chanqeé, 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).
Meanwhile, althouch rercertions of the reality and seriousness
of the energy problem are expanding in some countries and may
affect eneray consumption in subtle ways (Battellé, 1977;
Milstein, 1977; Yimmermann, 1978), a direct relationship bke-
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 energy use and levels of competence

‘in dealing with technical energy systems are quite low amoncg
many people (Clemens, 1978; Molt, 1978; Newman and Day, 1975).
Previous personal experiénce'with energy conserving practices

does appear to increase one's receptivity to new conservation

measures, hoyéver (Curtin, 1975).

Focus on the Consumer

The arqument was made in.Section I that energy conservation can
be viewed as a "commons" or "public goods" problem 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-
Spectives. On the structural side, encineers have commonly
studied total enerqy systems, while macro-economists have ex-
plored national or international economic marketplaces (see
Hoffman and Jorcenson, 1977, for a discussion of these structural ')
"approaches). - On the individual sicde, psechologists have focused
on;internal psycholocical states as determinants of energy con- .
sumﬁtion, while micro-economists have treated individuals solely

as rational economic actors.

Our intention in this analysis is to bridee that macro-micro

gap by focusing on consumers as active decision makers who con-
tinuaiiy fespond to both external structural forces and internal
personal conditions. We do not attempt to construct a "total .
systém model” encompassing every variable that might conceivably
affect energy'consumption. Instead, we examine all of the con-
texts that influence.energy consumption -- technical, economic,
governmental, media, social, and personal -- lookina for those
factors that are most critical in shaping the actions of energy
consumers;_”We ask how all of these relevant factors interact
with one ahéther, and how the consumer responds to them in terms
_of either consuming or conserving energy. In short, we focus

on the energy consumer as an active decision maker who acts _)
within the complex setting provided by technical, institutional,
and personal contexts. ' '
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III. STRATEGIES FOR PROMOTING CONSUMER ENERGY CONSERVATION

The primary concern of this paper is 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 in Figure 1, we conceive of stra-
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) fac-
tors in the controlling contexts that are expected to be af-
fected or engaged by the proposed policies; (4) the implemen-
tation instruments that are actually adopted; (5) the spesc-
ific proorams that are developed to carry out ithose adopted
instruments; aﬁd (6) the portions of ﬁﬁe controllihg coniexts
that are actually altered or engaged by-.the enacted instru-
ments andAprograms; This section: examineg .these compcnents
of policy strategies in greater detailt, -under three headings:
(1) Conservation Approaches:; (2) Implemeéntatiun .Instruments
(both proposed-and:; adapted); and (3) .Implementation Faciars
(both relevant and affected). Specific-conservation programs
are not discussed, for reasons given kbelow.

Conservation Approaches

As mentioned in Section' I, the overall goal of reducing the
consumption of nonrenewable energy can be approached 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 theilr energy consumption. The full range of possible
consumer energy conservation actions is virtually limitless,
but the energy savings that can be realized from most of
those‘act;ons -- such as turning off lights -- are relative-
ly trivial. Such actions may serve as symbols of one's
concefp with conservation, they may socialize people to be
more energy conscious, or they may give one a feeling that
he 6r_she is contributing to the conservation effort. They
do not, however, save large amounts of energy. A carefully
planned. conservation policy, consequently, might emphasize
primarily 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 conservation,

governments must select and utilize various implementation
instruments. These can be thought of as alternative means of
intentiona}ly 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: propo4
sed and adopted. The first set consists of all those instrﬁ-
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 organizations,
and pﬁher governmental agencies, parliaments and governmen-
tal agencies will adopt some (or all) of those instruments
as ppqgedures for attaining the overall policy goal. This
disgu;sioh of implementation instruments treats both sets
together, since the instruments are the same in both c¢ases.

In this paper we discuss only implementation instruments,
and ignore specific operational programs, for two reasons:
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Figure 2

IMPORTANT CONSUMER ENERGY CONSERVATION ACTIONS?

ARRANGED BY CONSERVATION APPROACHES AND AREAS OF CONSUMPTION

Conservation Areas of Consumption \
Approaches
‘Space Conditioning Appliance Use Personal Transportation
Technical ‘Add insulation to Insulate the hot Drive a small, fuel-
Efficiency the dwelling unit water heater efficient auto
L Alternative Install a solar., Install a solar Use methonal as an
3 Source heating system hot water heater auto fuel when available
1 (active or passive)
Behavior Lower the heating Lower the hot Travel by mass transit
Change .temperature water temperature or carpool
Lifestyle Live in multifamily Share use of Live close to one's
Modification housing appliances employment
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(1) Many public officials and energy experts often jump immed-
iately from thé broad goal of conserving energy'to desicning
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. We contend that giving care-
ful attentio; to alternative implementation instruments is a-
crucial -- perhaps the crucial -- aspect of developing strate-
gies for promoting social change. (2) Since programs must

" alwavs be tailored to £it 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 implementing social change can be grouped
into four broad catecories.5 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 values 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 social activities in which they
will be 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. Regulatory 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 different 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 problem. 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 exceptions, ‘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;Perlman 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 enerqgy
conservation (Heberlein, 1975). However, increased 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 effdrts-hay lay a
valuable groundwork for energy conservation by creating a
climate of favorable public 6pinion. o o

Conservation technigues. This instrument informs people about

actions they can take to reduce their consumption of non-
renewable energy, and about the possible energy and monetéry
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
Lioyd, 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 home energy audit, significantly improved
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Figure 3.

ENERGY CONSERVATION IMPLEMENTATION INSTRUMENTS

Information Instruments

1.

2.

3.

Problem awareness: Informing people about the nature and
seriousness of the energy problem.

Conservation technigues: Informing people about actions they
can take to reduce domestic energy consumption.

Censumption feedback: Civing people frequent feedback on
their current level of energy consumption.

Mobilization Instruments

4.

5.
. - zations to promote energy conservation in their actions.

6.

Neichborhood activities: Conducting neichborhood-level energy
conservation activities such as-block workshops.

Organizational actions: .Encouracing existing interest organi-

Community procrams: ' Organizing community-wide energy conser-
vation programs of-various kinds.

Financial Instruments

EE
8.

9.

Monetary incentives: - Offering monetary benefits or imposing

- monetary penalities. to encourage energy conserving actions.

Price increases: Allowing or forcing energy prices to rise
SO as to encourage reduced energy consumption.

Energy surtax: - Imoosing a surcharge on all purchases of non-
renewable. energy, with revenues redistributed to all citizens.

Regqulatorv Instruments

10.

1.

12.

Enerav standards: Setting and enforcing required energy
efficiency standards for all energy-consuming products.

Energy allocation: Establishing enercy consumption gquotas or

otherwise raticning the consumption of energy.

Comhunity design: Uusing.planning, zoning,; ‘and other legal
actions to reconstruct community land use and building deésian.
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people's knowledge of how to save energy in the home (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. goals for themselves (McClelland and €ook, 1978;

. Palmer, Lloyd, and Lloyd, 1977; Seligman, Darley; and 3ecker,
.1977-78) .- In.contrast, a number of other studies have found
.that when consumpticn feedback is combined with financial

incentives for conservation, only the latter instrument re-

. duces consumption significaintly, while feedback by itself

produces no energy-savings. (Hayes.and Cone, 1977; Kohlenberiy,
et.al., 1978; Winett, et.al., 1978). There is no doubt that feed-
back will make. people more aware of how they are using energqgy,
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).

Neighborhood activities. This instrument - conducts conserva-

tion activities and programs within local neighborhoods, so

that people will have direct personal exposure to them, while

-also experiencing interpersonal influences from their neigh-

bors to adope energy saving praétices.-~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 "community schools” that
serve the entire population of a neighborhood.) The impetus
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for this approach came from a study Bf responses to the 1974
0oil 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 activities.

Organizational actions. This instrument utilizes existing
special-interest associations of all kinds as vehicles for
promoting 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 conservation in
their personal lives. In addition, such organizations can al-
sé-exert considerable influence on nonmembers and the public
as a whole. Particularly important here are consumer organi-

zations that actively work for energy conservation (illustra- ..

ted by Verbraucher-Zentrale, 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
orgéﬁizations, but in this case the program is sponsored and
qu}dinated by an agency of the city government. The program
often includes a vafiety 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 egqguipment 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 people's 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-
gram of the U.S. government giving tax credits for 15% of
expenditures on home 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 people who reduced their household
electricity consumption. Although wvery 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;
Kohlenberg, et.al.: 1978; Winett and Neale, 1978). Thus the
use of financial incentives may prove effective in promoting
energy  conservation, but not enough evidence 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-
.market 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 all enexrgy 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 survevs have found that rising eneragy
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costs are the most common reason given by consumers for
adcpting 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 1in all countries (Schneider, 1978; Willenborg and Pitts,
1977) . And another study observed that: "There was no evi-
dence that families with higher fuel prices..{.have lower
rates of energy use per room or higher rates of ‘conservation
practice adeption" (Gladhart, et.al., 1978). Moreover, even
if rising prices do reduce energy consumption, there is cdn-
siderable evidence that the process does not function either
equitably or very effectively. Since low-income people gene-
rally use minimally necessary amounts of energy, while spend-
ing a disproportionately large share of their budgeﬁs for
energy, a price increase will only cause them severe finan~
cial problems without significantly reducing théir'éﬁeréyf'
consumption (Newman and Day, 1273; Morrison, 1978). High4 B
" income families, meanwhile, can afford to pay more for éﬁéréy
- without experiencing a serious financial burden, so that ™ "

" 'rising energy prices since 1974 have not reduced enérgY'éSn-
sumption among these people, despite the fact that they udse -
much more energy per capita than other people (Kilkeéry;'”
1975; Walker and Draper, 1975; Mdrrison, 1978). As a result,
“only middle-incomé people have thus far tended to respond to
" rising energy prices by reducing their energy éénsumption

{Cunningham and Lopreato, 1977; Curtin, 1975; Perlman and Warren, .

-1977Y. There are also numerous other grounds for gquesticn-
- ing the presumed elasticity of energy consumption (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. o

Energy surtax. This instrument is a variation on the pricing

approach that is intended to eliminate the ineguites 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 equalfy to all adults at the end of the year as an
"energy refund". One writer (Wilson, 1976) estimated that
such a tax could reduce total.energy.consumption im 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 enexrgy 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 which to evaluate the effectiveness of this instrument
at the present time.

-Energy standards. This instrument regquires 2 government to

establish and enforce . a variety of energy efficiency, 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 automobilées. In the United States, for in-
stance, the Energy Policy and Conservation Act of 1975 set
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 been vir-
tually no social science research on this instrument. Two
important points about this approach can .be noted, -neverthe-
less: (1) Problems . .of administration, surveillance, and en-
forcement will undoubtedly occur and can become 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 the standards into their own operating

-180-




29

procedures, so that the government need not become actively
involved unless the standards are grossly violated.

(2) With this macro or stfuctural approéch 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 cateyories of consumers of various kinds of activi-
ties, or it might actually determine how much energy each~-
consumer could use for different purposes. Allocation scheﬁes
can thus vary from broad directives to detailed ration-

ing, but in all cases the government plays the crucial role.

As with-energy standards, there have been almost no empiricql"

studies of allocation schemes for conserving energy. The two
points made above concerning energy standards also apply to

energy- allocation, but some additional points are also rnle-_

“vant: (1) Rationing is widely disliked 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 thoréughly enforcé, unless the govern-
ment- permits a legal "white market" for raticning coupons as
“a way- of preventing the growth of "black markets". This al-

- location approach cannot be totally dismissed, for it remains
“an instrument 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.

Communitv 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 pléﬁning, zoning and building
requiremeﬁts, 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:inner-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," or orcanizing cities into "neichborhood 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
communities, althouch it might well amount to one-third or

even one-half of ou% pfesent'consumption (Harwbod, 1977).

‘ITmplementation Factors

Tn Section II we saw that consumer enercgy use is shaped by a
wide variety -of controlling .contexts,; which were categorized
under the headings of technical, ,economic, gavernmental,
media, social, and perscnal. As implementation instruments.
are employed to create social change, several of these con-
trolling conditions are likely to be affected. Consequently:
a thoroughly planned strategy will determine in advance which
of these conditions -- which we term relevant implementation
factors -- can and shculd be changed. 1In 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 enaéted, it-is ‘then vital to determine

which implementation factors are altered or encgaged by them.

Each implementation instrument is likely to affect a unique
set.of implementation factors, although there will undoubtedly
be numerous overlaps among these different sets. Figure 4

1s a matrix composed of our twelve instruments and six types

of factors. Within each cell of the matrix we indicate
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factors that might be particularly critical with each imple-
mentation instrument. The matrix can thus be viewed as a set
of hypotheses ccncerning the most important linkages between
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 thesé'may occur as a seguential series of changes in
which one factor affects another, which then affects another,
and so on. . Although such seguences are not depicted in the
matrix, one illustration of them would be the case of providing'
consumers with information about technigues for conserving
energy. Information programs might be developed by a number
of governmental agencies and private organizations. 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 possible conservation
“practices. Finaliy, this knowledge hopefully .would be used
by consumers to make enercy-savina .changes in their household
and ' transportation technical equipment.
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IV. OUTCOMES OF CONSUMER ENERGY CONSERVATION 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 obwvious at the
individual level, while others will be visible primarily

"at a collective level such as a community or society. Someé

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 vre-
dict 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 coccur
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 pdlicAacceptance:

-

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. Willingness 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 fairly (Olszen
and Goodnight, 1977; Zimmerman, et al, 1978). For example,

a recent national survey in the U.S. reported that the follow-
"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). TIf these data are valid,
they suggest that the public may be much more ready to accept
financial and requlatory conservation strategies than many
political leaders believe. Respondents in these studies have
insisted, however, that all such instruments emnloyed by the
government must be implemented in a fair manner, so as to

neither harmnor 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 commitment to con-

servation. Four important dimensions of personal conserva-

tion commitment are the following:

l, Interest in different forms and meanings of energy con-
servation.

2. Perceived importarnce of ene*cy conservation for oneself
or society.

3. Sense of personal responsibility 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 becin to think about
specific actions they might take to séve energy, and to form- -
ulate plans for those actions. These might include intentions
to 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
consumer responses to be considered, therefore, consists of
the spécific conservation actions that péople would intend

to take if a proposed conservation strategy were implemented.
Measurement of these intentions, which micht be divided into
the following four categories, should include both the par-
ticula?:actions to be taken and the strength of these inten-
tions to act:: |

l, Space - conditioning, especially heating.

2, Appliance use, especially hot water heaters.
3. Personal travel, especially by auto,.

4, Major lifestyle modifications.

Anticivated 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 thcse strategies. Hence it is

useful to explore these anticipated impacts before an energy
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conservation strategy 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. Political impacts, including extent of government planning,
power centralization or decentralization, and political
movements.

Personal impacts, including effects on one's economic

security, lifestyles and personal relationships, and
standard 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 (1-29 C or 2-40 F),
and closing off unused rooms (Olsen and Geocodnight, 1977;
1977; Olsen and Cluett, 1979).
however, that in the past year or two

Cunningham and Lopreato, There

is some indication,

more people have begun to take
actions: For instance, recent
reported: that over half of the
added more insulation to their
weather-stripning around doors

Nevertheless, it is crucial to

some serious conservation
polls in the U.S. have
respondents say they have
homes or have put caulking and
(Gallup, 1978).

note that none of the existing

and windows

data on conservation actions have been specifically related

to any of the implementation instruments or factors discussed

in Section II.

When it becomes possible to study the conser-
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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
information, it wiil be possible to measure the influence
of eéch'stratégy in promoting consumer conservation actions.

Energv Savings o

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 promote eriergy conservation will result in
considerable enefgy savings. This may not necessarily
happen, hoWever, under either of two conditions: (1)

The conservation actions taken by consumers are basically
symbolic in nature, giving people a feeling that they are
coﬁtributing to the conservation effort, but not producing
significant energy savings. (2) The "Boomerang Law of
Energy Conservation" (Hayes, 1976:63)-occurs among .these
consumers. This law states that "(l) whenever we save
energy we save money; and (2) whatever we spend that
money -on will require energy." For instance, if a family
sellg its automobile to save energy, but then takes a
vacation trip by airplane, it may end up consuming more
energy thénﬂit 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 thdrOugh 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 ccnsumption levels prior to taking any conservation
actions, which can become gquite 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 would have
been without the actions, always taking into 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 study.
Both of these requirements are .extremely difficult to achieve
in any social research, however, (b} On the basis of a consu-.
mer's past record of energy.consumption prior to taking any

. conservation actions, a regression equation can be constricted
to predict the amount of energy that consumer would have used
without any conservation actions. Aithough this procedure is
more empirically rigorous than the alternative procedure of
matching control and experimental groups,; it is immensely ce-
.manding in any large-scale study , since a separate regres-
sion equation must be constructed for each reépondente More -
over, it-assumes that . a sufficient number of measurements cof
past energy consumption can be obtained for each consumer,
which is often impossible., There is no easy solution to this
dilemma, so that.a researcher will simply have to use whiéﬁ-

ever procedure 1s most feasible in a particular study.

Social Impacts

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 -- may have other consequences 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 evaluating 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 eébnomy, the political system, communication processes,
organlzatlonal activities of all kinds, personal living con-
dltlons and lifestyles, and the overall quality of life in a
soc1ety. (2) If done properly, this analysis will be quite
demandihé in both breadth and depth, and hence must not be
approacned as merely "something to be done as quickly as pos-
sible to "satisfy a federal requirement." (3) The assessment
will 1nev1tably involve making numerous value decisions about
what is and is not 51gn1flcant lmpact, and what constltutes a
desirable or undesirable impact. (4) This analytical process
can’ be coiducted in a systematic manner'ohly if it employs
étrigorohs methodology ~- such as measuring all impacté with

.standardized social indicators (Olsen, et.al., 1978) =-- rather

" than merely relying on the subjective judgements of research-

ers, as has frequently been done in past social impact éssess-
ments.

The social impacts of energy conservation will undoubtedly

be considered desirable by some parts of society and undesira-
ble by others. Some of these impacts will benefit some people,
some impacté 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 depend largely on the strategies and impacts
of consumer energy conservation policies and the techniques
that are emploYed to manage their social impacts. Social

e

science research can contribute significantly to our under-
standing of both the strategies and impacts of consumer
energy conservation. Moreover, such research might demon-
strate that the ‘conservation of enercy need not entail an
unpleasant sacrifice of current .comforts, but rather could
lead to numerous improvements in the quality of human life
(Olsen, 1979).
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Poétnotes

United States = 34%; Great Bitain = 38%; France = 37%; .
West Germany = 46%;.Sweden = 29%, (Newman and Day, 1975:
8; Darmstadter, et.al., 1977:29).

We will flot deal with the 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 much energy is embedded in sach pro-
duct, and (2) adequate non-energy-intensive gcods are often

" not available.

Little research has been conducted on the institutional
and perscnal dimensions of new energy conserving fuels
and technologies. A few relevant works are Campbell, et
2l., 1977; Council on Environmental Qualitz, 1978; Klein,
1979; and Krusche, 1979). ) '

.This topic of energy rates has been extensively studied by

econonists. See Doctor, et al., 1972; Diwall, 1976; G.
Hannon, 1974; Lebanon, 1977; Luhmann, 1978; Luther, 1978).

These different types of social change instruments are

" discussed more fully in Olsen and Goodnight, 1977. See

R. VWarren, 19723, for a more theoretical analysis of ways
of intentionally creating social change.

For a review of all these studies, see Ellis and CGaskell, .
1978. o : : : o
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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 Summary

During 1978, Seattle City Light conducted a trial Neighborhood Energy
Conservation Program based on the principle of implementing conservation
through neighborhood activities and ‘personal contacts:. . The effectivenesé.Qf:
the program was evaluated by the Battelle Human Affairs Research Centers.

The three neighborhoods selected for the program each received different
activities: 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 a2 series of block conser-
vation workshops condicted by City 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. Baker received both a nmeighborhood information campaign and block=levcl
workshop. In all three neighborhoods, residents were strongly encouraged to
vequest free home energy checks by City Light conscrvation specialists, who
exanine the structure of a home and it's energy use, and then suggest )
various actions that could be taken to reduce energy consumption.

These three neighborhoods were chosen for the study primarily because
cﬁey contained households of widely varying sociocconomic statuz and z high
proportion of hcomzownars {the study was limited t:¢ homeowners). Approxi-
‘mately ten blocks within each neighborhood were randonly gelected for -tlils
study. )

Residents of the three neighborhoods weve exposed to several different
combinations of program activities. Some people received conservation ipfor~
mation through a neighborhood comapign, a bluck workshop, and a home energy
chec. Other people were exposed to various combinations of two of these
activities, and still others experienced just oue City Light activity. iIn
addition, a number of people im each neighborhood did not expose themselves
to any of the available activities, but did report talking with their neigh-
bors about energy conservation. Finally, those residents who 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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The 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 an initial mailed questionnaire
‘containing questions about their energy conservation attitudes, knowledge,
and previous actions, plus relevan: sociodemographic data.' omple:ed '
k‘questionnaires were received from 484 ‘homeowners. ~ (2) Everyone who attende‘
a block workshop filled ovt a wri:ten evalua:ion form on the workshop.
(3) At the end of the study, all participants who had completed the initial
quest:on:alre and had not changed residences during the intervening months X
.were :elephoned and asked a series of questions about: :he eonservacion
' Aae:ions they had ‘taken hoth prior :o and during the study, as well as the
excent of :heir exposure :o -the CI:y Light prosram.- A.:otal of 36? of
" these pos:-in:erviews vere: completed.; (6) All respondents to the telephone
Qg:linterviev were zhen mailed a-urit:enepost-questionnaire tha: asked about -
i"}their energy oonservation attitudes and kxowledge at: that time, PlLS aeveral—
»Eques:ions aboa: their villingness to invest money in home conservation ‘--'“
~ actions such as addang insulation to. rheir bouse.  (5) In July, 1979 S
Zi;the 157 households recaining in the study vere again 1nterviewed by :ele—nntf

P jphone to determine whac -energy. conservation actions they had tdken since e
= erthe pos:~interview in Novenber, 1978.- (5) To measure energy savings
' Jachieved through the’ City Light program, actual eonsumption records for

'seLECtric1§Y: natural,gas, and hea;ing.oil usage by’ chesetEQUaeholdg wgyg':%{:'-:x -
' “VTanalYZEdeg'This'veS‘done'in“two?phases:f‘Phese I-covered: just the monthsgjffgg;gj}{{,
;. of May through November, 1978, and was liuited to a subsample of 30 a:.:r-.‘i,"'- PR

electrie honds. Phase’ II “examined’ the éntire pex;od 6f" thé 1tudy fnom I
oil as well as ?bose with eleeﬁric heatiﬂg.‘ Eieetrieify eon.umption
records for all the households in the study were provided.by Ciry Light,
consumptlon records for the natural gas custouwers were made avatlabie by
Wasnxngton Ratural Gas Company, and consumption Lecords for the oil
customers were obtained from all of the 30 private oil dealers who ser—
viced -those households.. The analysis in both phases used regression
equations constructed for each household {with separate equations for
electricity and gas or oil use) that held constant the effecti of weather
conditions on energy consumption. Each equation was based on e baseline
period prior to the start of the City Light‘program, and was then vsed to
predict that household's expected level of energy consumption after May,

1978, provided it took no conservation 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, 91Z either strongly or mildly agreed with the statement that
"Greater 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 two~ﬁhirds of the respondents
knew that the hot water heater is the most energy-consuming home appliance,
and only one-fifth of fhem knew that caulking and weatherstripping will
pay for itself in less than one year. In terms of conservation actionms,

_ two-thirds to three-fourths of the respondents said that they "almost
always" did such things as :urning‘bff unused lights and.keeping the
‘thermostat at 65°, while half of them said they had taken such steps as
- adding more insula;iq; to tueir homelbr turning down the temperature om
'the'hoﬁ water heatef. These figurés are almost certainly exaggerated, .
however, since much lower rates for these same actions were obtained in
the post-interviews when respondents were asked to list (without any.
suggestions from the interviewer) all the conservation actionms they had
taken. N I . c ;

Evaluations of the block workshops by those who attended them were
uniformly positive, Almost all the participants thought that the work-.
shops were quite useful, and most people said that they learmed a great
. deal about both the nature of the energy problem in Sesttle and specific ,:
techniques for saving energy in the home. ' ’

The City Light program did not apparently affect pecple's géneral
attitudes toward energy conservation. Among respoﬁdents who completed 
both the initial and post-questiomnaires (which contained identical sets
nf attitude questions), there was no increase in favorzble attitudes toward
the importance of conservation, regardless of the extent of their exposurc
to the City Light program. This finding 1s not surprising, conuidering
the high level of pro-conservation attitudes that existed at the beginning
of the program and the emphasis of the prograﬁ on conservation techniques
rather than attitude.
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* third measured all actions- taken between approximately July, 1978, and
“July, 1979. "An initial analysis performed with the first two “indexes
'revealed that households exposed to: the City Light program seored consxder—‘~
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. .
To measure information 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'improved their knowledge scores soméwhat more
-than did. those with no exposure and those who only talked with friends

about conservation. Increased knowledge about conservation was especially

evident 2mong people who both attended a block workshop and had a home

energy check. On the whole, however, the amount of information gained by

program participants was not very substantial on the items measured.

To determine whether exposure ‘to the City Light progran led people to

'"take ho:e energy ccasarvation actions, three weighted -action ‘indexes were

Asecond measured all actious. taken between May and November, 1978, and the

Aably higher on the second indez than did. those with no exposure or only .-
zidiscussion with-friends.; IhiS»difference-remained<after scores on the . -
" C.-first index of pre—program-actions were. held constant, -and.was:. particularly.;ffif

"evident -among households’ that had not- previousl