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ECONOMIC EVALUATION IN ENERGY PLANNING:
THE EXPERIENCES OF COMMUNITIES IN THE UNITED STATES

by
Rebecca Lee Flora

(ABSTRACT)

This thesis investigates the experiences of 25
communities across the United States who are involved in
community energy planning, to determine the extent to which
communities -have engaged in economic study of their energy
plans and programs. Case studies are written on each of the
community experiences as a means of documenting the economic
analysis performed by each. Next, a discussion of the case
studies includes conclusions about: the degree of analysis
performed to determine effects on the local economy; whether
economic analysis facilitates implementation; and if there
truly are benefits which can be reaped by the local economy.
Finally, the thesis suggests a solution *to the lack of
economic analysis which is proposed by the hypothesis to
exist in community energy plans and programé. The sclution
is bresented in the form of a framework intendedlto be a
means by which communities can assess their energy plans and

programs in economic terms.



ACKNOWLEDGEMENTS

Many thanks are owed to the people who helped make this
thesis possible. Much of the data used in this thesis was
made available by communities and individuals who responded
to my letters requesting infprmation on their energy plans
and programs. They all should be commended for their
efforts in energy planning and their willingness to allow
others to learn from their experiences.

My thesis committee also deserves much credit for guiding
me through this process. Drs. Rick Simon and John Levy
provided the instruction necessary to guide me through the
once unfamiliar economic concepts expressed in this thesis,
they are both thanked for their patience and ability to
express themselves in terms which could be understood by a
non-economist. I would like to especially thank my
committee chairman, Dr. John Randolph, whose knowledge of
and dedication to community energy planning has been a great
influence on me and my thesis. Without his guidance I may
never have seen the beginning or the end of this thesis.
His continued patience, with my learning of community energy
planning concepts and my personal situation which forced me
to do much of the thesis at my home in Richmond, is greatly

appreciated.

iii



Firally, I would like to thank my family who supported
and encouraged me in a number of ways throughout this
process. My parents, Harecld and Shirley Mushtare, are
thanked for sparking the desire to strive for higher
education and giving me the confidence to do so. I am also
grateful to my mother and father-in-law, Sam and Lillie Ann
Flera, whose encouragement and assistance through the rougﬁ
spots will newver be forgotten. Last, but not least, I would
like to thank my husband, Paul. Few people possess the kind
of patience and understanding which allowed him to withstand
my moods, my trips to Blacksburg, and my lack of time for
him. I dedicaﬁe this thesis to my husband, Paul. It is

finally over, honey, we can get on with our lives now!

iv



TABLE OF CONTENTS

ABSTRACT . . . « v v v« e e e e e e e e e e e e e id
ACKNOWLEDGEMENTS . . . + « & ¢ & o o & & 4 & o« o o« o o iid
Chapter

page
I. INTRODUCTION . . . v &« « v 4 « o v o v v o v o« .1
Problem Statement . . . . . . . . . . . . . . . 1
Scope ¢f Thesis . . . . . . . . . . . . . . . . 5
Methodology 5]

II. CASE STUDIES OF COMMUNITIES ENGAGED IN ENERGY
PLANNING . . . . . « « + &« &« & &« « & o« « « 4 5
Overview . . s« .« .9
Group 1 - thtle or No Economlc Analyszs .. 11

Group 2 - Analysis of Program Costs and Beneflts 16
Group 3 - Analysis of Effects on the Lecal

Economy¥ . . + v « 4 4 4 v 4 4 w4 4 . . . . 49
III. DISCUSSION OF CASE STUDIES . . . . . . . . . . . .71
IvV. A FRAMEWORK FOR ECONOMIC EVALUATION IN ENERGY
PLANNING . . . . . . . « ¢« « v v« « v « 4« . . B3
Introduction . . . O =
Phase 1 - Energy Economlc Audlt Data e+ .+ . . . B4
Total Energy Bill . . . . 87
Percent Energy Lollars Lost Erom (or Retalned
in) the Log¢al Economy . . « e e e .. 91
Phase 2 - Program Cost Effectlveness = .
Potential Energy Savings . . . . . . . . . . 95
Potential Dollar Savings . . . . . . . . . . 98
Program Costs . . . . . . .« .+ . « + .« .« . . . 97
Cost Effectiveness . . . . . . . . . . . . . 98
Actual Payback . . . . . . . . . . . . . 100
Benefit~Cost Ratio . . . - . . 101
Phase 3 - Effects on the Local Economy . . . . 104
Direct Employment . . . . . . . . . . . . . 105
Indirect Employment . . J A o
Effect on Local Energy SUppllers . - . - . 1lle
Mineor Economic Effects . . . . .« . . . 118



V. SUMMARY AND CONCLUSION . . . . . . . . . . . . . 119

Appendix

cage
A. SUMMARY TABLE QOF EQUATIONS . . . . . . . . . . . 125
B. SAMPLE CALCULATIONS FOR PHASE 3 ANALYSIS . . . . 130
REFERENCES . . & & & & v v v 4 4 4 e 4 4« o & w w o w 133

i



LIST QOF TABLES

Table

page
1. Costs And Savings ©f Energy Conservation Acticons . . 29
2. Subjective Impact Assessment . . . . . . . . . . . . 30

3. Projected Energy Use And Possible Savings 1979-1985 31

4. Energy Cost Savings Potential . . . . . . . . . . . 34
5. Costs and Savings of Energy Efficiency Measures . . 37
6. Basic Assumptions . . . . . . . ¢ ¢ 4 v v v 4. . . 39
7. Natural Gas vs Selar . . . . . . + « . . . . . . . . 43
8. Electric vs Selar . . . . . . . « . « + < 4+ « . . . 43
9. Summary of Economic Impacts . . . . . ..; - N |
10. Resource Energy Fuel Prices . . . . . . . . . . . . 52
1l. Summary Information On Case Studies . . . . . . . . 72

12. Consumer Price Indexes of Fuels and Utilities: 1965
to 1982 . . . . i s e e e e e 4 e e e e e ... . BB

13. Annual Cash Flow Analysis . . . . . . . . . . . . 102



10.
11l.

12,

13.

14,

15.
16.
17.

18.

LIST OF FIGURES

Specific Actions and Results

Compariscon of Energy Costs

Seattle's Energy Dollar Flows

Estimated $/BTU Savings

Energy Costs of an Average Dayton Household
Business as Usual vs Alternative Energy Scenarios

Summary of Life Cycle Cost Comparisons (SE-DHW -
Electric) e e e e e e e e e e e e e e

Impacts of Energy Price Rises on Jobs in 1995

page
20

23
24
26
28

35

40
46

Economic Impacts - Peolicy Compared to WEFA Baseline,

1881-19%0 . . . . . . .
Economic Impacts - Target Penetration Levels
Calculation of the Net 1990 Energy Savings

Capacity and Energy Production from Alternative
Sources of Electricity

Unit Cost cof Energy Efficiency

Job Impact of Energy/LA Action Plan on Los Angeles
County in 1990 . . . e e e e e e e e - .

Phase 1 - Flowchart
Phase 2 - Flowchart . . . . . .
Actual Payback . . . . . . . o . .

Phase 3 - Flowchart

viii

58
61
65

o6

68

70
85
93
103

106



Chapter 1

INTRODUCTION

1.1 PROBLEM STATEMENT

There are many communities across the nation which are in
the process of, or have already implemented energy programs
(Randolph, 1981). Such activity is most commonly considered
to be a response to national fuel shortages which occurred
in the seventies and their resulting effect on energy
prices. Each community involved in energy planning efforts
has taken a different apprcach +to plan or program
development and implementation, thus creating a wide range
of experiences. These exXperiences vary by the methods and
degree of analysis used in plan develcpment. The resulting
lack of uniformity among community energy planning efforts
is shown in the final products, which range from
comprehensive studies to more simple program proposals. It
is also indicated in the range of success achieved by the
communities in the implementation stage of the planning
process.

While the approaches and experiences of each community
have varied significantly, there does exist a common
rationale for such efforts. Potential economic benefits

provide an incentive to many communities approaching



community energy planning. David Morris refers to this in

his book, Self-Reliant Cities (1982, p. 6):

"The new technoleogies give cities the opportunity
to seek energy independence. But the opportunity
is only grasped when there is a motivation toc do
so. The impact of rising energy payments on the
local econemy has proved to be such an incentive.
The collective fiscal impact of energy imports on
the lccal economy has become increasingly harmful.
By 1980 more than 20 percent of the gress income
of a community is paid for energy; 90 percent of
these dollars leave the local area."

The literature continues to allude to the benefits of
community energy programs to the local economy. However,
little quantitative data to support such intuitive claims
are pfovided in planning literature. For example, Alan

Ckagaki and Jim Benson in their book, County Energy Plan

Guidebook (1979, pp. 2-4), refer to the economic benefits
associated with dollar savings due to energy conservation in
the following manner:

"Besides offsetting inflation, this increase in
discretionary income (resulting from a reduction
in energy expenditures due to energy programs)
further increases the amount of money remaining in
the local economy to be spent and re-spent. Money
that does not go out cf the county circulates
through the local ecconomy and has a 'multiplier
effect' where it creates more jobs, finances more
investments, and pays more wages. Money spent on
local goeds and services usually goes to small
businesses which create more employment per deollar
of income than large businesses."

Morris' Self-Reliant Cities (1982, p. 189) alsc vaguely

refers to economic benefits:



"Communities that reduce their spending for
imported energy thereby increase the amount of
money they can spend for other purposes that may
be more beneficial to the local economy."
The gquestion of how the economy will benefit and to what
degree 1s left unanswered in yet another example (Randolph,
SLR 1981, p. 254):
"Greater local energy production and efficiency
improvements can retain more dollars in the
community to fuel the local economy."

Finally, in a study done by J.L. Moore et al. (1981, p. 25)

entitled: The Comprehensive Community Energy Management

Program: An Evaluation, evidence points to the lack of
economic analysis in energy plans and the need for it:
"there may be a need for more economic evaluation
than was possible under the CCEMP program.
Convincing residents, and businesses especially,
of the need for energy efficient improvement
requires proof of their economic wvalue. In
addition, translation of ©proposals to easily
understandable economic or financial terms is
valuable in securing support for program actions."
These examples show that although there is an intuitive
perception that energy plans and programs can lead to
improvements in the local economy, there is little data to
support it. In addition there is little information in the
literature on how those engaged in energy planning have
conducted economic analyses.

Economic analysis in energy planning includes study of

both program cost effectiveness and effects on the local



economy. There is a distinct difference between these two
phases of economic analysis which must be understcod to

follow the use of these terms throuchout the thesis. Cost
‘effectiveness studies must be done before effects on the
local economy can be determined. The cost effectiveness of
an energy plan or program can be determined through one of
the following techniques: payback, cash flow, 1life cycle
cost, or benefit/cost analysis. Each is discussed further
in Chapter IV. Program or plan cost effectiveness is often
determined by a community to demonstrate the feasibility of
a program or plan in terms of direct dollar costs and
benefits. Communities seldom include the next phase of
economic analysis, effects on the local economy, or economy
effects, when considering program feasibility. These
effects include: direct on-site jobs, increases in local
sales, increases in local income, and many other multiplier
effects. Both cost effectiveness and economy effects will

be discussed further in Chapter IV.



1.2 SCOPE OF THESIS
This thesis explores the extent to which communities

throughout the U.S. involved in energy planning have
engaged in economic studies. Based on case studies of those
communities, the following hypothesis is tested:

"Community energy planning efforts in the U.S. do

not reflect indepth analyses of effects on the |,

local economy."
In addition, based on the cumulative experiences of those
communities, a general <framework is developed for economic
analysis in community energy planning. Economy effects are
often overlooked due to misconceptions about the degree and
complexity of analysis necessary. The framework developed
here, provides communities with a uniform means of
quantifying eccnomy effects often alluded to within energy
plans. It is presented in phases which can be followed
depending on time, resources, and personnel available to a
comrmunity.

The thesis also explores other guestions, including:

1. Does economic analysis facilitate implementation of

energy plans and programs?
A link between the degree of analysis and respective levels
of program implémentation success in various community
energy plans may be established through an examination of
such plans. Such a link is referred to in a study done by

Randolph (1982, p. 11):



"Seattle produced the most extensive analysis of a
conservation program, showing the detailed costs
and enerqgy and deollar savings of 1its Community
Energy Redevelopment Plan. This analysis was
instrumental in the adoption of the CERP."

2. To what extent do economic analyses conducted in

those communities studied support the c¢laim that

community energy programs benefit the local economy?
The economic analyses conducted by communities may provide

the data necessary to test the viability of such claims made

in energy planning literature.

1.3 METHCDOLQGY

The methodology used in this thesis involves four steps

described in the following paragraphs.

1. The data presented takes the form of several case studies
which are based on information obtained from communities
across the nation who are involved in energy planning. A
literature search was done to identify communities involved
in energy'planning. Further examination cf community energy
planning experiences 1led to the identification of those
communities which included some degree of economic analysis
in their plans. The plans and documents from these

communities provided the basis for the case studies.



2. An examination of the plans and documents was done to
determine how the various communities had approached energy
planning and what degree of analysis had been performed. A
case study was then written on each community energy
planning experience. These case studilies later served as a
reference for development of the framework presented in step

4 below.

3. Conclusions were drawn from the case studies in this
step. A discussion was then developed in response to the
following questions relating to the hypothesis:

A, Do community energy planning efforts in the U.S.
reflect indepth analyses of effects on the local economy?

B. Does economic analysis facilitate implementation of
energy plans and programs?

c. To what extent do economic analyses conducted in

those communities studied support the «c¢laim that

community energy programs benefit the local economy?
4. A general framework for performing an economic analysis
of community energy plans and programs was developed in this
step. The framework, as stated in the scope of the thesis,
was developed in phases which can be followed depending on
time, resources, and personnel. The phases are:

A. Phase 1 - Energy Economic Audit Data

B. Phase 2 - Program Cost Effectiveness

C. Phase 3 « Effects on the Local Economy



Each of the above steps is included in the three major
chapters of this'thesis. Chapter II is composed of the 25
case studies performed on communities across the United
States involved in energy planning. The case studies are
then discussed in Chapter III as they relate to the three
questions stated above. Finally, Chapter v is a
presentation of the framework develcped for performing

econcmic analysis of energy plans and programs.



Chapter II

CASE STUDIES OF COMMUNITIES ENGAGED IN ENERGY
PLANNING

2.1 OVERVIEW

The case studies presented in this Chapter provide
examples of various appréaches and degrees of community-
energy planning efforts. The cases refer to both
comprehensive energy plans and specific energy programs.
Fach case study, begins with a brief description of the plan
or program, then focuses on any gquantitative data and/or
analysis relating to economic effects, and how they were
calculated. The guantitative analysis provided, will later
be used as a reference for the framework presented in
Chapter IV. The information from the case studies will also
be used in Chapter III t¢ address three important energy

planning issues: .
1. Do ceommunity energy planning efforts in the U.S.
reflect indepth analyses of effects on the local

economy? :

2. Does economic analysis facilitate implementation of
energy plans and programs?

3. To what extent do economic analyses, conducted in
those communities studied, support the c¢laim that
community energy programs benefit the local economy?

The materials used in preparing the case studies

consist of various plans, studies and reports, BEach was
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tYpically written by and included input from one or more of
the following groups: the local planning agency, citizen
groups, the local utility company, and private consultants.
These case study source materials were obtained through
written correspondance with the various communities involved
and through library sources.

The selection of communities to be studied began by
confacting those communities participating in the
Comprehensive Community Energy Management Proéram (CCEMP) .
CCEMP was a demonstration project funded by the Department
of Energy (DCE), and managed by Argonne National Laboratory
(ANL). Ten of the twenty-£five case studies discussed are
based on CCEMP projects. Those communities which
participated in CCEMP produced the majority of the more
informative plans discussed here. Because of the funding
available to them, these communities were possibly better
able to prepare more comprehensive plans, which often
contained detailed gquantitative analysis. Efforts in
several other communities were also 1investigated. A
complete list is provided below; they are greouped according

to the degree of economic analysis conducted.
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Group 1 - Little or No Economic Analysis

1. St. Paul, MN 4. Ann Arbor, MI
2. Austin, TX 5. OQOceanside, CA
3. Davis, Ca 6. Ashland, OR
Group 2 - Analysis of Program Costs and Benefits
l. Palo Alto, CA 9. Carbondale, IL
*2, Greenville, NC 10. Eugene, OR
*3. Kneoxville, TN 1l1. Santa Clara Co., CA
*4, Seattle, WA 12. San Diego, CA
*5. Richmond, IN *13. City of Boulder, CO
*6., Dayton, CH 14, Portland, OR
*7, Janesville, WI 15. Springfield, IL

8. New York, NY

Group 3 - Analysis of Effects on the Local Econcmy
*1. Bridgepcrt, CT
2. Boulder Co., CO
*3. Philadelphia, PA
*4, Los Angeles, CA

* CCEMP Communities

2.2 GROUP 1 - LITTLE OR NO ECONOMIC ANALYSIS

This section includes those communities which performed
little or nc economic analysis in their energy plans or
programs. Communities in this section may have referred to
the economic benefits associated with their plan or program,
but provided no analysis to substantiate their statements.
In some cases the community was very successful in
implementation despite the pricr lack of analysis. Others
are only in the first phase of program development and

expect to analyse specific programs later. There are a few



12

others which have ignored the issue entirely in their

progression toward plan or program implementation.

St. Paul, MN

St. Paul's energy planning effort began with the
formation of a 100+ member task force divided into five sub-
committees. Each sub-committee addressed one of the
following subject areas: transportation, existing housing
and zoning, new housing and construction, large energy
users, and education. They each developed recommendations
for implementation in the areas of conservation, alternative
energy systems and legislative/administrative changes (St.
Paul, 1980). No economic analysis was included in this
stage of the Saint Paul Eneréy Project.

Economic feasibility studies were conducted on a
demonétration 200 megawatt hot water district heating system
using waste heat from a downtown power plant operated by the
private utility. The studies indicated the feasibility of
the project and moves are being made toward implementation

(Randolph, 1982).

Austin, TX
The City of Austin has produced a comprehensive energy
management plan through its "little CCEMP" program operated

by the state of Texas. Learning from the experiences of
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CCEMP communities, Austin was able to develop their plan in
one vear and 1is preoceeding toward implementation more
quickly than CCEMP communities (Randolph, 1982). The
planning effort was primarily undertaken by a volunteer Task
Force. The Task Force was divided into six sub-committees
to examine six areas of interest: commercial-industrial-
educational, land use, proddction, residential, resource
recovery-renewables, and transportation. Each sub-committee
identified goals, strategies and implementation activities
for their particular area of interest. Further
investigaticn was then conducted to determine the
feasibility of. specific program proposals (OECRR, 1981).
One proposal found to be feasible was the retrofit of the
City's Tom Miller Dam for 9 MW of hydropower. The City is
presently continuing efforts +to develop this proposal

further (Randolph, 1982).

Davis, CA

Davis has received recognition nationwide for 1its
success in community energy planning. OCne program of
particular interest is their enérgy efficient building code.
Included in the code are exemptions which encourage the use
of solar energy in building design. "One local builder who
was initially opposed to the ordinance indicated that the

regulation added only $60 each tc the cost of 21 homes he
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had built since the ordinance took effect" (Randolph, 1981
p. 28). As a result of their efforts, household gas
consumption decreased 24% from 1973 to 1979. Electric
consumption also decreased during this time period by 10%.
Davis' goal is to reduce overall energy use by 50% over a 10
year period (1976-1986) (Vine, 1981). No indication is
given as to whether Davis had done any economic analyéis on

their various programs before they were implemented.

Ann Arbor, MI

The City of Ann Arbor produced a comprehensive energy
plan containing .a number of findings from their energy
steering committee (Ann Arbor, 1981). It proposes specific
action programs and activities for the city without the use
of quantitative background data such as an energy audit.
Further action is_ expected to occur emphasizing energy
program promotion and education and expanded gquantitative
studies (Randolph, 1982).

An existing program which is expected to be expanded in
the proposed work plan 1is the Low-Cost/No-Cost Energy
Conservation Home Visit Program. In 1981, the program
consisted of a 3+ hour home vwvisit using $75-5100 of
materials and serving 85 households. It resulted in an
estimated 10% to 30% energy savings per household and a
collective savings of over $9,000, representing a payback

period of less than two years (Freidman & Frey, 1982).
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Oceanside, CA

Oceanside established a Municipal Solar Utility (MSU),
the prime element of which includes a Solar Leasing program.
Using capital raised from private investors . and contracting
with private leasing firms, the MSU leases solar domestic
hot water systems, enabling local residents to forego the
initial investment and maintenance cost of the systems.
Taking advantage of the 55% State Solar Tax Credit, a leasee
would have a monthly charqg of $11.25 compared to an average
cost of $13-$19/month for hot water energy from San Diego
Gas and Electric. The. program is expected to not only
benefit consumers but alsc act as a catalyst to the local
solar industry, both in sales and construction (Millenbah &
Sansone, 1982). However, no economic analysis is provided

in their documents to substantiate this claim.

Ashland, OR

Ashland's success with implementation of their solar
access ordinance and performance standards in new
developments was partly attributable to the cooperation
between planners and the building community (Randolph,
1982). No economic analysis was done to evaluate the effect
of these ordinances on the community. It might be

conclﬁded, however, . that positive participation between
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builders and the public sector may not have so readily
occurred 1f the private sector had not perceived the

ordinances to be beneficial.

2.3 GROUP 2 - ANALYSIS OF PROGRAM COSTS AND BENEFITS

This group of case studies includes communities which
examined the potential dollar costs and savings associated
with their energy plans or programs. Often, only data 1is
provided with neo indication of how the analysis was
conducted. The analysis varies, but in all cases an attempt
is made to determine if a specific program will be cost-
effective. The results are often useful in convincing local
citizens and officials of the benefits of the program to be

implemented.

Palo Alto, CA

Through its municipal utility, Palo Alto has initiated
a solar loan program to help citizens finance solar domestic
hot water (DHW) systems. Start-up funding for the solar
loan program came from the Utility Reserve with additional
funds later provided by a line of credit secured by the
utility from a local bank (Randolph, 1982).

The following indicates the economic effects which Palo
Altc expects to enjoy as a result of the program.

"The installation of 3000 solar systems by the
year 1985 would result in energy savings of at
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least 880,000 therms per vyear. The 1980 dollar
savings would be equivalent to $962,000 annually,.
Moreover, utility price projections for gas
indicate that the wvalue of the gas savings could
amount to 82,232,000 (1980 docllars) in annual
savings by 1990. The impacts on the local economy

are also impressive. Well over $10 million will
be spent purchasing solar systems. Sales will
involve solar businesses and contractors,

primarily in the Peninsula and South Bay area"
(Palo Alto, 1980).

Palo Alto identified the high cost of energy as a problem
and sought a means of addressing it. Unlike many other
communities, they had the advantage of a city owned public
utility to administer the program. This may Thave
facilitated implementation, precluding the necessity of
further analysis. Palo Alto has shown they are aware of the
economic effects, but provided little analysis to

substantiate their data.

Greenville, NC

The City of Greenville participated in the
Comprehensive Community Energy Management Program (CCEMP).
The resulting plan contains recommendations for energy
conservation and energy production from renewable sources of
energy. The plan suggests that "supply options combined
with moderate energy conservation could reduce the ocutflow
of energy dollars by nearly one-half. This alone c¢ould

create 2500 jobs not including the multiplier effect"”



{Greenville, 1981, p. S5-2). 7The plan also indicates that
with development of their own energy supplies and use of the
existing energy distribution company, the Greenville
Utilities Commission, Greenville could substantially
decrease their dependence on outside energy sources. In
1978, the per capita energy expenditure was $615, $.10 on
every dollar earned, or $33 million for the community. This
is expected to exceed 51200 per capita, $.17 on the dollar,
or $105% million for the community by the year 2000 1if
current levels of consumption continue {Greenville, 1981).

The Appendix to the plan includes an economic
assessment of alterﬁative enerygy options, Based on other
studies, cost/unit of power 1s provided for nine types of
systems, such as municipal solid waste conversion. In Phase
Two {yet to be printed) of their work, Greenville has
selected four of these options for further energy and
economic analysis, including: multifuel cogeneration and
district heating, mnmunicipal solid waste energy recovery,
cogeneration using internal combustion engines, and large-
scale solar thermal energy.

Greenville provides no methodoleogy te explain how they
derived their economic data. They also seem to have based
the cost/unit of power produced by various energy systems on

data from other studies.
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Knoxville, TN

The City of Knoxville and Knox County also participated
in CCEMP. They have developed a Community Energy Action
Plan which stresses conservation and management of energy.
It is stated in the Plan that "nearly all the energy used
locally is produced outside of Knox County, every energy
dollar we spend on energy 'leaks' out'.l (Knoxville, 1980
p.l). They also point ocut that 20% of per capita income is
spent on energy in one form or ancother. Knoéville's Plan is
expected to be é means o¢f addressing this increasing
preoblem.

The Acticn Plan consists of objectives, actions, and
results, such as in the example shown in Figure 1. The
results indicate cost and savings for each Action, including
both household and community effects. The numbers are very
basic and no methodeology is provided to indicate how they

were derived.

Seattle, WA

The Seattle CCEMP plan focuses on an electricity
censervatien program, the Community Energy Redevelcopment
Plan (CERP). The CERP program is a "voluntary, incentive-
based, commupity—focused marketing strategy, designed to
achieve maximum cost-effective energy savings in all of

Seattle's 150,000 buildings over 30 years" (Randolph, 1982,
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QDJECTIVE:

RESTDENTIAL BUILDINGS (Cont.)

SPECIFIC ACTION RESULTS

§2. Improve the weatherization standard
in existing homes. (See pp. 20, 30}.

* Dramatically increase partiei- ?331LY
patfon in TYA/XUB/LCUB Home £
Insulation Program {HIP) thru
continued education of its
benefits.

Savings: 1.15 million BTU'S per year, or $150.00 per
year (heating, cooling, hot water) (& current 3,7¢
per KhH tn an all efectric home).

»

Contfnue the Xnox County Community
Action Conmittee Low Income
Weatherization Program.

Cost: Inspection- No charge to resident. Weatheriz-
ation- $1,000.00, or $11.90 per month for 7 years.

AVERAGE

Net Sawings: $1,450.00 in ? years, assuming a 10Z per
year increase in prica of electricity. Break even

* 0ffer economic incentives to during fifth yesr.

_comnunity residents by exempting
energy saving home improvements
from increases in property value

when the property 1s reassessed.

QUDE-/ l| ||

Savings: If 25% of all existing homes were weather-
ized, the net savings would be 31.5 billion BTU's
per year, or 234 billion BTU's over 7 years.
Assuming 107 per year increase in price of elec-
tricity, this would save over $42 millioa during
the seven year pericd.

COMMUNIT)

Cost: Just under $29 million aver 7 years.
Net Savings: About $13 million over 7 years.

Source: Knoxville/Knox County Metropelitan Planning
Commission. "Community EZnergy Action Plan-
Volume II." December 1930. :

Figure 1: Specific Actions and Results
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p.5). The City of Seattle estimates that it can save $395
million by the year 2010, 1if their energy plan is enacted
{Seattle, 1981}.

Presently, conservation measures are cheaper than any
other scurce of energy for Seattle homeowners, except
electricity. The price of electricity, however, is expected
to rise sharply and exceed conservation costs if demand
continues to increase and new generation facilities are
needed. Seattle derived the feollowing energy cost figures
comparing wvarious conventicnal sources of energy against
conservation and new thermal generated electricity (Seattle,
1981)( see Figure 2). Because conservation measures are a
fixed expense, they will not fluctuate as the cost of other
energy sources are expected to.

* Conservation - $7.88/million BTU

* Natural Gas - £9.15/million BTU

s+ 0il - £13.83/million BTU

e Electricity - $4.75/million BTU

e New Thermal Generated Electricity - $12-$15/million BTU

Seattle has ©prepared an energy plan which if
implemented c¢an potentially save both energy and energy
dollars. Figure 3 shows that these dollars saved are
expected to stimulate the local eccnomy by the circulation

of conservation and local energy producticon costs back into
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the economy creating an import substitution effect through
the resulting decrease in energy imports. However, no
econecmic analysis is provided to substantiate this intuitive
concept.

Richmond, IN

Richmond's Final Action Plan under CCEMP assesses the
lccal energy situatiAn and suggests a general plan of action
and the implications involved. Richmond is dependent on
foreign imports for 25% o©f their energy needs. This figure
is small due to the municipal utility, Richmond Power and
Light, which generates most of the community's energy needs
from coal provided within the state. This dependence on
foreign imports may be significantly smaller than most
communities, however, Richmond's transportation sector is
50% dependent on their imported cil supply. For them, "the
implementation of new and alternative energy technology is
directed primarily at preserving the economic stability of
the City" (Richmond CCEMP, 1981, Part 3).

Richmond's main objective 1is to conserve and convert
energy. The conservation program, 1is dependent on a
conversion program which shifts energy use away from
imported oil toward the development of local energy sources
including: a district heating system, groundwater resources,

and solid waste for energy. An example of the ecconomic
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Seattle Energy Office. "Fianal Action Plan.

Source:!
Seattle, Washington, March 1931.

Figure 2: Comparison of Znergy Costis
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City Wide
Conservation
in 2010
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OPEC & Alaska
$98 Million for Cil

P
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»

Seattle’s Energy .
Bill for Buildings
and Industry 1980

Source: Seattle Energy Office. "¥inal Action Plan."
Seattle, Washington, March 1931,

Pigure 3: Seattle's EZnergy Dollar Flows
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assessment carried out by Richmond on one of their proposed
conversion programs, the groundwater management plan, 1is
shown in Fiqure 4 . No quantitative data is provided which
assesses the impacts of Richmond's proposed conservation
programs.

Dayton, CH

The City of Dayton's CCEMP plan was directed by a 20
member steering committee,. Itslpurpose was to develop an
energy plan which would identify and address through energy
alternatives, energy problems facing Dayton over the next
5~20 years. The plan approached this task by first doing an
energy audit which surveyed the energy end use in Dayton for
the year 1978, and then projected energy needs for the years
1985 and 2000. This provided a basis for developing gecals
and objectives and alternative strategies to implement +the
objectives.

The Dayton Plan, illustrated future energy problems by
computing energy <costs as they apply *to individual
househelds. Figure 5 indicates how increases in energy
costs will eventually leave less personal income to be spent
on other uses. This in turn will mean less money to be
recycled into the local economy {Dayten, 1981). Table 1
shows those benefits which an individual household can

realize 1f certain conservation measures are implemented.



The Conversion Program

sized electric-tired system,

The key to the conversion scepario is that you really
don't save BTUs - you convert from gas and oil to a comparably-

The savings are monetary, and

only over an extended period of time. .

A,

Gromdwater Management Plan
-
- 30° average winter tcmperaturc

1.

Assumne:

Remember :
Calculate:

Convert:

use.

With pround water

heat pump

Source:?

80,060 BTU/hour house {system sized

to provide 80,000 BTU/hour @ 30°, ;
need 40,000 RTU/hour to heat ‘ B
40,000 BTU/hour x 24 hours = 960,000 BTU/day i
960,000 B'I'U/dag x 30 = 28,000,000 BTU/month

100,000 BTU/{t> of gas 3

28,800,000 BTU = 288 wnits of gas 100 ft

100,000 BIU/TT3 gas
according to the pas co. Necember, 1980 data,
rate is $.35/100,000 BTU = $3.50 BTU

House takes 28,800,000 ATU {oil, gas) month
288 ft* gas x $.35 rate - $100.00 month pas hill

Resistance heating will require 20% less

5. Conclusion: -

6. FRealizc:

7. Assume:

honeowmer saves $3.00/nonth over gas bill

we save next to nothing. But examine
the projected fuel costs between electricity
and gas

By 1985, electricity will have a 50% increase,
bringing the heat pump bill ta  $150/manth
By_lQBS, gas will have a 100% increase,
bringing the gas heat hill to $200/month

BTU (because it docs not lose BTUs up

the chimey like gas and oil,)

+*+p BTU required with elcctricity are

23,040/ month

23,040,000 = 6757 kw @ 3.6¢4 kw = $243.04/nonth elec. bil

* 1 kw electricity = 3513 B1U

Save: notc- difference of $50.00
8. Assume: = oil hill will be  $200/month for heat. 1980
9. Recall; - heat pump bill is $97.00
10. Realize: save: - Isul:gg punp already cost-effective over oil
o G g s s
12. Recall: = heat pump hill (1085) $ts50
save:  $350
IQBCIEI:D‘I'l Q?SS)SS ]980fr0m 0“1985
51 conversion § 93331 NE.EES § 41,864,535 192, 557%
10% conversion $1,806.6 [ 81,110 $ 83,728.7 $ 284,515
25% conversion $4,666.5 | $7,775 $209,321.75 $ 711,285.5
Sﬂf conversion $9,333 155,550 $418,643.50 $1,422,575

Assumes: 6222 units use gas space heat
8129 units use oil space heat
1695 units use electric space heat

$243.04/mnth = $97.00
2.5 Cop Tor heat praip

Richmond CCEMP.
Year End Report."

"CCEMP After Two Years -
(presented to the Common

1930

Council of the City of Richmond, Indiana) January 1931,

Figure 4:

Estimated &/R7TU Savings

T4
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Limited explanaticon is given tc indicate how any of these

numbers were derived.

Janesville, WI

The Janesville CCEMP plan focuses on existing and new
structures in the residential and municipal sectors only,
emphasizing energy management and conservation.
Janesville's Plan is éomposed of six tasks; Task IV includes
an impact .assessment which evaluates alternative programs.
A subjective assessment such as that shown in Table 2 for
the municipal secter, was conducted for various strategies
categorized by plan objectives. These include: hiring of an
energy coordinator; residential regulatory, incentive, and
educaticnal measures; and conservation strategies at the
municipal level.

From their subjective assessment, the planning team
calculated the possible energy and dellar savings which
could result from the strategies outlined. For example,
Table 3 shows the energy savings possible if past trends
continue, and additional savings possible if the plan goals

are met in the municipal sector. No detailed methodeology is

given on how the energy savings and program cost figures

were derived.
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INCOME FOR OTHERA USES

PERCENTAGE OF GROSS INCOME

¢ Based on gross income of $16,000 par year in 1980 dollars {approximatuly tha
averaga incoma for a Dayton household) - increasing at same rate as inflation
through 2900.

@ Basud On energy usd-in an avecage Dayton Single Pamily Datached home that usas
utility gas to provide space heating, watur heating, and cooking,

® Averdagu gas usa = 1,720 CCF per year
Avurdgu eluctric use = 5,860 KWIl par year
Avyrage gasolina use = 667 GAL in 19d0; 54% CAL in 1985; &2 GAL in 2000: to
provide 10,000 milaa per year {reduced usa due to
improved efficiency of average car in 194% & 2000).

Day*on CCEMP, "City of Dayton Comprehensive Energy

Plan -~ Appendix." February 13, 1931,

Energy Costs of an Average Dayten Hcusehceld
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COSTS AND SAVINCGE OF ENEZPUY CONSTRVATION ACTIONS

FOR A POORLY INSUIATED ONE-STORY DAYTON EQME

{3044 5Q,.F5, of Hearst TLIop Speca;

ANNGAL CHUFUMPTION ASD CO§T f}t?

UVILITY XATIRAL GAS JEFORE CONSTAVATION ALTIONS

Asnsual Cansiumpelon
oA

Anmual Cost

[{ei=-H (Eallara]
Szacs Beating ialé 734
Water Heaning 413 134
Sszaking 33 18
TOTAL 2538 900

CONSERVADTON ALTIONS « COSTS & PAY2ACY PERICDS

frezaliaeion Cosks

2avhasik Pericds

({D0L43ns) (Z4azs]

Cailing Llasulacion . 5 128 2.1
sxeerior Wall Inyulations &7 3.3
Saserenc Cailing Iasulation F13] 3.3
Storm Windows, Stord Doowrd,

& Wearhsrizatlon 1,028 7.0
Weatheriration [alone) {2001 m0t fnciudaed 1.8

iz total
%atar Heatsr Insulytion 28 3.%
TITRL 52,996 3.6(all sutions

ANHUAL SAVINGS TRCM CUSSZIRVATION ACTIONS

Annusl Sonsutaticn

HAVING S

U 3

Catileng Insulation (31

Exeerios Wall Insulation 323

Sagerent Ceilling Iasxulacion 84

Tt Windows, Itorm Doors,

& Weaznazisetlon 411

wwavhasizasion {alone} (72 e included
in to=al
Wacer Hamazar Ixaslasien 55
TITAL 1887

Trers CORSEAVATION ACTIONS

Axacal Congumetiesn

Favines
s Y
TRAITOAIAT FANDACR i3
{afins above actions}
Fuzrnsce Efficispey Ioproverens £9
(from 338 ts YOV efficiency.
alver sPove agtlans and
LEATTNTAT 4ASNECE} —_
TOTAL SAVINGE 1778

Dayton CCEMP,
Plan - Appendix.™

combised])

Annual Ooee
SAVInGH
(Baliaka;

§332
il
&4

145
{253n0t ipcluded
in total
23

SE78

Anneal Cose
Javifcy

[y ey
$ 31

"City of Dayton Comprehensive
February 18,

1931,

Znergy



TABLE 2

Subjective Impact Assessment

“Shvko 4 Coat BENEF 1TS €asTs
RESFUEAT, . RESTUTIT,
COJECTIVE ACTION STRATEGY T) CITY BE cIy SECTOR Clry SECTOR
QUANTIF1ED
57 SAVIIG .
{f-1. Conduct Enargy audits a., Prarcicipace in the Wisconsin Institucisnal Ton ¥o Tncreaned Less tax del- |denctary and Supparc
of city owned hulldings and Buildings Grancs Program. energy elfi~ ] lars spenc seafl time through
cosc/bentfie analyses of ' elency in o wunicipal fcosts to con- CAXES.
roaslble coergy conserva- clty owed energy use. |duct sudies,
tion altematives, buildings.
b, BRetain the servicea of & censulrant Lo conduet Yes Ha Increascd Less ctax dol- [Monetary and Support
the energy audice and cost/benefit analyses. encrgy effie | lars spent stef{f time through
cicacy in on punicipal lcosts to con~ | taxes,
cicy ownad CNErgy usa. duce audits.
buildings.

2. Ioplccent thoss esse~ | &, Ansign tha responsibllity for coordinating and Tas o Increased Leas tan dol- [Monetory and Supporg
Ry conmecvatlon techniquas inplenencing the adopred snerpy conservation akilicy to lars spent weafl Clomu, through
beat sulted to tha indi- programs te the energy coordinator er tha implemant on munjcipal taKes,
vidual eity owned proper- approporiata divislon within sunicipal govem- CCEMPR, &NECEY use.
ties. ng,

b. laplement & program dasigned Lo inctease tha Yea Yen Reduced gnar-| Lose taxz dol-
anergy efficlency of the city of Janssvilla's EY uss, lars spent -
streer lighcing system. on municipal =
¢ energy use,

1L-1. Hatntain sw office a. Putsus fedaral [unds and participate io fegersl Continuation | Lass tax Program coni- | Support of
wvicthln city govermment Lo progroes vhich would provide assistance in of the CCEME | dollars spent |toring grant tederal pro-
coordinace public and pri~ maintalning local enerzy programs. Ha Ha on punicipal Juricing. grana
vate sector conservation anergy usa thtough tax
programa “dfiwhunt che b. The responsibilicy for implamenting the CCEMP Ten Ho Increans Less cax dol-|Yonacary and dollars,
sirategles of the CCEAT. will be aesigned to specific divistons and abiliey to lars spent om|stalf Cize. Suppart

departments within munjzipal govermment or €2 implecent the ] munlcipal through

the enérgy cocrdinator 1t so dastgnated. CCLR, enargy use. tax dollarcs.

Source: Fradley J. Murphy. "Task IV - Identification and

Evaluation of Alternative Energy Conservation Actions

and Strategies."

Janesville, Wisconsin, December 1930.

0¢



TABIE 3

Projected Energy Use And Possible Savings: 1979-1935

1880 Estimate

ENERGY COST 1980 - 1985

CURRENT DOGLLARS CONSTANT 1979 DOLLAKS

BUILDING 1879
19606 § 1979 % At 1979 Plan 6 Year AL 1979 Plan & Year
lse {evels  Goal Savings bee levels [Goal Savings
HATURAL GAS» - - -
Municipal Building 14,032 12,438 9,595 158,832 9%,29% 63,533  B4,805 50,400 33,608
jcg Argna 2,864 13,969 12,173 §8,032 88,032 - 53,180 53,196 -
Peblic Library 18,040 11,30 -9,874 186,574 90,289  89G,285 J107,888 3,544 53,044
ELECTRILITY
Hunitcipal Building 26,434 25,835 22,267 FEB,465 107.B6Y  BC,544 158,882 111,000 47,582
Ice Areng 36,9%6 40,859 41,548 356,994 356,984 - 221,968 221,968 -
Public Library 17,324 16,867 15,7255 168,638 118,048 50,580 103,941 72;?56 31,188
CTOYAL 121,680 121,400 V10,712 1,221,479 936,523 284,956 729,574 BG3,258 166,316

* Adjusted for degree days.

Source: Fradley J. Murphy.

"Task IV - ldentification and

Evaluation of Alternative Energy Conservation Actions

and Strategies." Janesville, Wisconsin, December 1930.

Tt
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New York, NY

The City of New York has produced a background report
which examines the city energy profile as a basis for
potential energy management directions. This is the first
of three phases in the City's energy planning and management
procject. Phase II will select ocne economic sector and
identify energy efficiency measures and alternative source
possibilities that will reduce energy consumption and the
associated costs. Phase III will develop an implementation
plan to achieve the savings identified during Phase II in
the most cost-effective way possible. The City then plans
to replicate the procedure in other sectors (New York,
1981).

Through study of their energy consumption patterns, New
York found that 356.2 billion {(or about 70%) of their energy
expenditures, left the c¢ity in 1981. This figqure 1is
expected to grow due to New York's high dependence on oil as
a basic fuel - 71% as compared to the national average of
44% (New York, 1981).

Efficiency measures identified in Phase 1 would cost an
estimated 53-$4 billion. Such an investment could reduce
the City energy bill by $1.7 billion annually (see Table 4).
0f this, 3$1.0 billion (or about 60%) would be retained

within the local economy, which in turn weould generate $2.5
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billion in local sales. Data on energy savings potential is
based on other published sources and studies. According to
the study, the methodologies used will be available later in
a separate technical appendix. |
Carbondale, IL

In response to rising energy prices and the detrimental
effect which they have on the local economy, Carbondale has

initiated a Municipal Sclar Utility (MSU) program referred

to as the "The Other Utility". The model program, although
develecped for Carbondale, is intended to be | easily
transferred to any city. It is based on the idea that as

energy prices rise faster than wages, a larger chunk will be
taken out of househcld income. This in turn will mean less
money to be recycled through the local economy, and more
money being lost to the local economy to pay for energy
imports. Retaining this money through conservation efforts,
would create a stimulus to the local economy, producing jobs
and increasing retail sales. Figure 6 ccmpares a "Business

as Usual” scenario where existing trends continue, to an

"Alternative" scenario where conservation measures are
implemented. This example provides an elementary approach
to economic evaluation o¢f the proposed measures. No

explanation is given to determine how the multipliers and

joks were derived.



34

TABIZ 4

Energy Cost Savings Potential

Res. Coumt . Public TIrana. Indust. TOTAL

0il
fuel oil 235.4 72.1 22.2 329.7
gasoline 10.7 511.7 : 522.4
diesel 0.4 6.1 6.5
gasohol ~ .1 .1
. OIL SUBTOTAL 230.6 /2.1 33.3 517.3 358.7
Matural gas 82.3 19.1 11.9 113.3
Electricity 264,55 177.9 67.2 41.5 551.1
Steam 12.8 23.5 10.6 46.9
Coal 2.6 2.6
Industrial Fuels 111.6 111.6
TOTAL 595.0 292.6 125.6 559.4 111.6 1684.2
(% savings) (227) (27%) (282) (247) (107) (22%)

Source: Kew.York City Office of Znergy Conservation.
"Energy Consumption in New York City: Phase I -
Patterns and Opportunities." April 1931.



erqy and Power Anslysly of Carbondale, It 20
Kapred froa inern! and Fc-er. Thaefer : Benson

Institute for £cologlical Policies, Fairfan, WA, 1980 p. 55.57

27,194 Approximata population of Carbondale,
9,300 Approxisate subar of househoiqs (dvelling wnits),
$ 8,233,00 Aacumt of soney spent on residential energy is 1979

{1tghting, heating, Aot watar, eic,),

3,751,000 Mncunt of money spent on comrercia) energy comswration

last year, Houssholds pay for commercial energy out

of the household budget when purchasing food,
clothing, theater thckats, stc,

13,842,000 Amunt of money spent ca gasoline,

21,932,000 Tatal spent out of household tncome for residential,
camercial and transportation energy.

L Awerage mmount spent by each housshold on emergy

in 1979, '

5,797,000 Anount of money spent by Southern {1lincls Uniwarsity
at Carbondalin on energy Jast year,

1,211,000 Amaunt of money spent by Carbondale’s indwstrial
sector on energy in 1979,

11,060,000 Tnul'mount ipent on anergy importad {nto Carbondale
in 1979,

26,150,000 * Total amount of money flowing dirctly out of the

community to pay for this energy, Recent Studied show
that no ware than 10 percent ta 15 percent af Lha
money spent o energy rending in tha local economy,

HOTL: Thase numtert 4re spproximate and are incluced to indicate the
wagnitude of the econooic impact af payrents for iwportad enargy.

fusiness ay Usuz)

$ 2,191,000 Mewunt of additional mmney that left the comuunity

. in 1980 1f energy prices rowe only 10%2. This new
axpeats desreased the amowni of gidpofible incom
avalisble within the cormomity. This drain oa the
aconony 15 directly equivilent to & business, with
149 emplayees earning an awerage of $15,000 per
year, tlosing shop parmanantiy,

2% Assumed annudl growth tn ciey-wioe energy comsumption.

il 3 Assured anma) rate of epergy pebca increases (HOTE;
this iy an extremely conservative sssusption).
219,320,000 Mrount c;f morey rer yesr required to purchase resides-
tial, commercial aad transportation energy 1n the
year 2050, (A tenfold Increase over 1979 cost).

24,420 Lol to sach howsehold for energy in Lthe year 2000,

Source: Shawnee Solar Project.
A Model for Carbondale,

The Adternative

2,008

19,600,000

16,660,000

Tess than
§ years

a8z

166

3,335,600

§ 13, M24m

Approximata amount of money per houschold to instsll
conservacion measueres to sut residential energy
consumpticn by 40 percent, This parcentage redugtion
i3 lower than the present stata of the art for this
Tevel of investment snd 15 wied to be conservative.

Total amount of investoent to conserve energy in the
9800 doelling unfts, This money 15 spent locally to
purchase conservation building matariais and the
labor ta install them, This smuat spent Tocally
wilt~stimalare the local economy and create adaiticnal
#conamic growth dee to economic mulitipl ler effects,

Abowe $19,600,000 reduced by V53 federal tax credits.

Payback tirw far conservation investment exciwiing
anergy price inflation aad interest oa borrowed money,

Nurber @f parson-yeers of labor requirgd wa install
the conservation measures. (45 person-yeers instal-
Tation esployment per mitlion dollars ineested).

Nuster of permanent jobs creatad by relaining the
gaved 81,315,600 within the community {166 jobs x
420,000 per yaar = $3,135,6030).

Anaunt OF poney saved per year {in uninflated dollen
ar enerqy prices} in the Mesidential Sector of tha
conmunity from 401 energy conservation target. Totad
annual vavingy wild be tmaller nitlally and will crow
rapidly as conservation 1 foplemenied and the conser-
witive 40T figure is surpassed.

Muwwnt of new econceic activity par year in Carbondaie
dve to retaining 53,315,600 in enerqr savings {with

uainflated dollars and @ 4.0 economic wulliplier effect).

Honey saved by energy Conservation becowes new dis-
cretionary income, That money i3 spent in the local
aconohy rather than eiporced for snercy payments.
When | buy & haircut, &7 barker buys food, the grocer
buys & new refrigerator, the applisnce dealer buys

3 Aew suit, tha ¢lothing store sanicer buys dinner
and & movle and Lhe money goes round in & circle
within the caraunity, The lacal ecomomy it strangth-
eoed, a3 2 result,

Municipal Solar Utility:

I1linois. Chicago:

Institute of Natural Resources,

1931,

Figure 6: Fusiness as Usual vs. Alternative Energy Scenarios

St
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Eugene, OR

Eugene enacted the strictest retrofit ordinance in the
country to be met by all existing residential buildings by
January 1985. The ordinance, howéver, allows for review by
the City Council one year pricor to implementaticn.
Implementation may then be deferred until 1990 due to
increased conservation action by the Bonneville Power
Autherity (BPA) and projections by BPA that electric
deficits will not likely occur until 1990 rather than the
earlier predicted date of 1985 (Randolph, 1982).

Eugene developed <cost and savings data on the
weatherization measures +to be impiemented through their
retrofit ordinance. Since the first phase of their
implementaticon process invelves education pregrams, the data
is expected to serve as an economic incentive for residents
to voluntarily implement the suggested measures. Table 5
indicates those measures to be implemented under the
ordinance and their respective costs and savings over a 20
yeaf life of the measure. The data given is based on Eugene
Water and Electric Board (EWEB) estimates of contracteor cost
for installion of the measures and potential energy savings
of each measure. No methodoleogy is given detailing the

analysis done to determine the data.
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TARLE 5

Costs and Savings of Energy EZfficiency Measures
& av

Assumﬁtions:

. 1,100 £4°

"<yplcal” pre-~137¢ single family dwelling
. already nas 3-3/4" rock wool insulation {(3-11)

. no fleor insulation, water Jacket insulation, caulking, or

weatherstripping
Annual
Znergy 3avings
Contractor . {thousands of Annual Cost Savings
Cost 2TU's) {1930 dollars)
natural
electricity gas oil
I. COSTS AND ACCUMULATED SAVINGS
1. Attic Insulation
from R-11 t¢o R=-30 & 265,00 3,193
2. Floor Insulation to
R-19 + Vapor Parrier 660.00 13,053
3. Water Jacket '
(Rf11 Insulation) - 30.00 2,213
4. Chaulking and-
Weatherstripping 200.00 5,315
81,155.00 . 24,239 £105.00 £130.00 2210.00

{7,000 kwh) (300 therms) (230 gal.

II. TAX CREDITS

Federal Tax Credit £173.00

State Tax Credit

(8125 1limit) 8125,00
%263.00

III. HET CcOST (%1,155-%293) $357.00
I7. COMPOSITE PAYTACK TIMES
Electrieity with 7% annual rate Increase: 6-1/2 years

Jatural gas with 15% anaual rate increase: 4 years
011 with 20% annual ra‘e increase: 3-1/4 years.

Source: Greg Page. "Summary of S5Staff Briefing Paper -
Weatherization of Existing Residences." Zugene,
Oregon, May 1, 1930.
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Santa Clara Co., CA

Santa Clara County has passed a set of four energy
crdinances requiring solar access and solar domestic hot
water { DHW) systems in new development and certain
conservation measures and sclar DHW systems on existing
residences at the time of resale (Randolph, 1982).

The County used a Solar Fiﬁance life cycle cost
computer program (SCLFIN) developed at the California Energy
Commission to compare costs of solar and conventional DHW
systems. This was done for new single family, retrofit
single family, and new multifamily applications using both
average and marginal fuel prices. In addition, pcel heating
cost comparisons were made. Basic assumptions shown in
Table 6 were varied to determine the degree to which the
variations might alter the results. The solar option was
found to be the most cost effective in all instances on the
basis of life cycle costs with the largest savings occurring
when solar was compared to electric hot water heating
(Doctor, 1979) (see Figure 7). No analysis was docne to
evaluate the effect of these programs on the local eccnomy.
San Diego, CA

San Diego County began comprehensive energy planning
primarily as an alternative to the proposed Sundesert

nuclear powerplant to be located in their area. Their
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TARLE &

Zasic Assumptions

New
Hew Single Existing Multi-Family
Family Single Family  (per unit) soct?
Fuel Price Escalation Rate
Hatural Gas 153 153 15% 15%
Flectricity g 1% 11% 1%
frergy Use without Solar
Natursl Gas (therms/year) 237 3 245 LM
Electricity (kwh/ysar} 3976 4392 3394 -
Fraction of Fuel Displacsd
by Soiar 0.7 0.7 0.7 0.82

Maintenance Cast and Frequency 1.5%, 3 yrs.  1.5%, 3 yrs.  1.5%, 3 wrs. 1.5%, 2 yrs.

Solar Eguipmant Installed (ost 52186 £2500 $ 750 2314g
Conventignal Systen Installad
Cost $ o $ 310 $ 225 §1300

Loan Terms

Downpayment 1% 1o 20% 104

Interest Rate 11.87 11.8% 122 12.%%

Loan Period {years) 30 34 25 10
Infiation Rate 8% 8% &2 8%
Ditegunt Rate 12% 122 12% 12%

* Ses Assumptions {Table 1-A} in the average price sections for greater detail,

& ineludes & poal cover which ts ussd 50% of the time and it replaced every Z years.
Salar Collector area » 30% of pool area,

Source: Rona%d D. Doetor, Office of. "Solar Energy Zcononmics -
For Santa Clara County." Santa (Clara, July 2, 1979.
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Source: Ronald D. Doctor, Office of. "Solar Energy Economics
Por Santa Clara County." Santa Clara, July 2, 1979.

Figure 7: Summary of Life Cycle Cost Comparisons (SF-DHW-
Electric)
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comprehensive effort led them to adopt the first solar
energy mandate in the U.s. They first adopted an ordinance
in December, 1978 mandating the use of solar domestic hot
water (DHW) in new housing. Later in August, 1979 a solar
access ordinance was adopted to ensure protection of the new
solar systems from shading. Before the ordinance was
adopted, a Solar QOrdinance Feasibility Analysis (SOFA) was
performed by the county energy office to examine the cost
effectiveness o¢f the proposed solar systems. Table 7
compares the cost of a natural gas system to a solar system.
Table B8 compares electric systems with solar. The SQOFA
analysis concluded (Pulliman & Hedgeccck, 1980, p.62):

e solar DHW would be cost effective over a 20 vyear
operating life using 1978 dollar and utility rates.
The comparison was more favorable with electric DHW
systems than with gas;

+ the added cost of a solar DHW system to a new home
would be about $1750 while it would displace 1.8
million therms of natural gas and 5.4 million kwh of
electricity each year beginning 1980;

¢+ the 55% total state and federal +tax credit on the
system would reduce overall system cost and provide a
positive cash flow the first year; and,

e 400 jobs would be created within the county, between
1979 and 1995. This breaks out to 2039 labor years in

solar manufacturing/installing fields and 4996 labor
years in indirectly related sevices.
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While no analysis was provided to show how these numbers
were derived, it was said to be contained in a separate
report.

The ordinances were written in compliance to SOFA
recommendations. The recommendations provided guidelines
for ordinance development and information necessary for
adoptién of the ordinances by illustrating the cost
effectiveness of the ordinances (Pulliman & Hedgecock,
1880).

City of Boulder

Perhaps, the most successful member of the CCEMP group
has been Boulder. The City Council has enacted a range of
programs which involve: education, regulations, incentives,
and energy production (Randolph, 1882). A local energy
audit indicated that the residential sector of Boulder
consumed an unusually high proportion of total energy use in
Boulder- 35Y%: of that, 85% was for hot water and space
heating. Boulder has subseguently placed greatest emphasis
on residential energy programs.

Some study has been done by the City to determine the
cost-effectiveness of retrofit measures. It was concluded
that a S$3000 investment could reduce Thousehold gas
consumption by about 75 with a 5 year payback period. A

$1000 investment could reduce household gas consumption by
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TABLE 7

Natural Gas vs. Solar

- IMUCTINZ TYRZ
£O3T comMporeMy . 37NCTE PARIIY =ULT ?!-,fv_:.v

Batural Cam Systen

Initial 3ystem Cost (with loan) . T 206
Energy Costa 2393 ’Zggg
HSepiaceasnt Costs 176 276
Total " 2175
3olar Systan
dystem Cost {with loas} . 81513 - 31211
Back-up Systea Coat {included with systaa)
Raintenance Costs 461 e
Insurance Coata Q L+)
Property Tax Coata 137 -241
Replacement Comts 196 196
;‘nu Int;rscuon 93 ‘79
argy perating Coate -
Tax Credits ¥ ;zz ;'ns’;
Banldual Valus . ]
Total - a7 $1306
Cost Ratioe T a2 1.5

L]
Ratio of the tatsl discountsd comts of the conventionsl
aymiam to the total discounted costs of the solar technology.

E.R. Pulliam and R.S. Hedgecock. "Local lLeadership
For Solar Energy," Solar law Reporter, v.2 n.l,
May/June 1980.

TARIE 8

Electric vs. Solar

IMOCITAS VP2
£03* corpoyTie C STISIZ ¥AWILY MOLYT S lv
Blectric Syatem

Inftial ystem Cost {with loaa) 3 195 3 195
Ensrgy Costa 5395 5395
Replacenent Casta 1£6 1
Total 1411 . 37756
Jolar Systes
Systam Cost {with loan) 1513 $1211
Bagk=-up Syates Cost (ineluded with sywtem}
Maintenance Costs 463 . 3T
Insurances Costs :
Property Tax Costa 137 =241
Raplacenent Costs 137 137
Zax Interaction . s 79
Enargy & Operating Costs . 1957 7 1357
Tax Credits 966 . T10
Residual Value ° . 2 9
Total N 43292 2697
Cost Ratle” o L 2.1

.l.ltl.a of the total discounted costs of the conventionsl
system to the total diacounted costs of the solar tecanology.

E.E. Pulliam and R.A. Hedgecock. "Local ILeadership
For Solar Energy," Solar Law Reporter, v.2 n.l,
May/June 1980.




44

50% with a payback period of 3 years (Boulder, 1980). The
Boulder plan did not include the analytical basis for this
data. As part of Boulder's continuing energy planning,
feasibility studies ha&e been conducted on four potential
energy production projects. One option, a 3 mega-watt hydro
project was found to be feasible and further action is being

taken to implement the project (Randolph, 1982).

Portland, OR
The Portland Energy Conservation Project, directed by
the City of Portland, began in July 1975. Sponsored by the
U.S. Department of Housing and Urban Development, the
project's purpose was to (Portland, 1979):
¢ collect data on Portland energy use,
*» develop programs for saving energy in Portland, and

*» develop conservation planning methods that could be
used by other cities.

The project represents one of the "first large-scale,
systematic efforts to address the full range of community
energy choices and has served as a point of departure for
many other similar efforts elsewhere" (Meshenberg, 1982
p.420}.

Basic cost and savings data was provided for
conservation programs proposed by the project. Economic

impacts were also considered in evaluating the various
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cheices. Figure 8 represents the amount of job losses
attributakle to increasing energy prices through 1995, and
the potential effects that a 34% energy conservation savings
would have on local jobé. Much of the preliminary study for
these estimates was done by the Bonneville Power
.Administration {BPA). Assumptions stated by the Portland
study include:

* the average household spends 9% of after-tax income for
energy;

¢ a doubling in energy prices would reduce the after~tax
income by an additiecnal 7% ({househelds would reduce
energy censumption by 10%):;

» at least half of all Portland jobs are dependent on
consumer expenditures (others are related to government
and institutional spending); a 7% reduction in consumer
expenditures could produce 3 1/27% unemployment; and,

* most of the increased dollars spent for energy would be
funneled out of Cregon; the unemployment could,
therefore, be long term unless the increased energy
revenues are recycled in the local economy.

Springfield, IL

The Illinois Institute of Natural Resources used the
City of Springfield as the focus of a hypothetical
residential energy conservation program. The loan program
funded by a municipal bond would provide 10" of ceiling
insulatien (R-30) in 17,000 dwelling units in Springfield.
The program analysis contained in the institute's report
resulted in the following effects. The pregram would

(Illinois INR, 1981, Executive Summary):
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IMPACT OF ENERGY PRICE RISES ON JOBS IN 1995

With Na With 34% Savings
Conservation from Conservation

Local jobs lost due to reduced consumer
expeanditures when energy costs double 23,522 jobs lost 5,550 jobs lost
in “real” doilars. '

Local jobs created due to expenditures

on conservation measures to produce

34% savings. 1(28B billion Btu's of — 3,274 jobs created
electricity and 82 hiilion Btu’s of gas

and petroieum saved.)

Local jobs created by the construction
of thermal power plants to produce
slectrical energy ‘equivaient to that 1,167 jobs created —_—
sBaved,by 34% conservation? {28 billion
tu's

Local jobs created by the import of

natural gas and petroieum supplies Insignificant ——
equivalent to that saved by 34% con-

servation {82 hillion Btu's)

Total Job Losses 22,355 jobs lost 2,276 jobs lost

Based on ratic between cost of conservation in the residential and commercial sectars and the jobs created
by that expenditure, See Bonnevilla Power Administration Electric Energy Conservation Study, Skidmore,
Owings & Merrill, July 1976, page 306. The total cost of installing conservation measures in the residential
and commercial sectors in the Portland SM3A would be $570 million by 1995, This expenditure would pro-
duce 1,940 jobs per year or one job per 23.6 biflion Btu’s saved. Jobs created due to conservation in the com-
tined industrial, commercial, and residential sectors were estimatad by appiying the ane job per 23.6 billion
Btu’s saved 1o the combined Btu savings in ail thres sectors. Cost estimates for conservation measures in the
industrial sector were not available.

Based on estimate of jobs created by building thermal power plants, in Bonneville Power Administration Eleg-
tric Energy Conservation Study, page 306.

Portland, City of. ZEnergy Conservation Choices

for the City of Portland - Volume 5: Summary of

o

Conservation tnoices. Washington D.C.: U.S.
Government Printing Office, Septemter 1979.

Figure 8: Impacts of Energy Price Rises on Jobs in 1995
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s save up to 30% of the energy required to space heat
homes involved in the program,

» save the equivalent of 100,000 barrels of oil per year,
or enough energy to space heat almost 8000 well-
insulated Springfield homes,

e over the 25 yeaf life of the bonds , save Springfield
residents more than $200 million in avoided energy
costs (1981 dollars),

* repay the initial conservation investment in less than
4 years, '

+ provide Springfield residents with an additional $3.0
million per year (1981 dollars), after repaying their
initial conservation investment, to spend on additional
goods and services, and

*» enable participating Springfield residents to repay the
loans directly out of the energy cost savings
attributable to the conservation measure.

Energy Savings. According to work done by University of

Illinois: Small Homes Council ~ Building Research Council
and by Energy Extension Service of INR, installing 10 inches
of insulation in an average 600 sguare foot uninsulated
attic would yield energy savings of 33.6 million BTU per
year -- roughly 30 percent of the energy used to space heat
such a home (Illinocis INR, 1981).

Dollar Savings. The cumulative energy savings between 1981

and 2005 was determined to be worth more than $200 million
(constant 1981 dollars). This dollar savings was based on
the price projections derived by Dr. Al Casella in a report

entitled: Springfield Energy Project: Preliminary Energy

Audit of the City of Springfield. According to Casella's
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projections, the prices of residential fuels would increase
at the following rates for the period 1980-2000 (Illinois
INR, 1881, p.45).
Natural Gas 10% p.a. from $3.15/10(6) BTU in 1980
Propane 7% p.a. from $11.29/10(6) BTU in 1980
Electricity 6% p.a. from $10.23/10(6) BTU in 1980

Dollar Costs. Savings must be compared with program costs

to establish the program's feasibility. It was estimated
that it would cost approximately $550, including labor, to
insulate a single 600 sg ft attic with 10 inches of
fiberglass insulation, assuming that there is access to the
attic (Illinois, 198l1). This $550 cost per unit multiplied
by the 17,500 dwellings equals a total cost of 59.6 million,
excluding administration costs.

Economic Benefits. At current energy prices the annual

energy dollar savings were estimated to be roughly $2.15
million per year. Taking into consideration the projected
energy price increases, the payback pericd would ke about
3.9 years (Illincis INR, 1981). After repayment of the
loan and considering energy price increases, energy savings
were predicted to be worth about $3.1 million per year. The
program would lead to an increase in the disposable income
of the local residents equivalent to the cost of energy
saved and an additional economic.benefit resulting from the

$5.3 million spent on labor to install the insulation. This
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translates into 200 person years of employment or an average
of 40 jobs over a five year period. Finally, the remaining
$4.3 million which would be spent for materials is another
local expenditure made to local merchants for supplies
(Illinois INR, 1981).

The above study provides a good explanation of program
costs and savings. However, little explanation is given for
the economic benefits which are suggested in the report.

Assumptions are made with no reference to their origin.

2.4 GROUP 3 - ANALYSIS OF EFFECTS ON THE LOCAL ECONOMY

This final group of case studies goes beyond program
costs and savings to evaluate effects of community energy
plans and programs on the local economy. lThese communities
provide the methodologies used to determine broader economic
effects. Each considers different economic effects and

provides various means for deriving the effects,

Bridgeport, CT
The Greater Bridgeport Regicnal Planning Agency (GBRPA)

performed a Systemic Opticons Assessment as a means of
evaluating energy strategiés ocoutlined in their CCEMP Plan.
Using a procedure prescribed by Argonne National Laboratory
(ANL), this assessment identifies and evaluates several

impacts associated with the energy strategies of the GBRPA.
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For the purposes of this study, only the eccnomic impacts
will be discussed here.

Economic impacts were divided into three categories for
this assessment: energy dollars saved, implementation
costs, and employment and income impacts. A summary of the
results is shown in Table 9 . Although the results are
noteworthy, it is the methodology used to obtain the
results, which is of prime interest here. The following
explains how these results were achieved.

Energy Dellars Saved. The energy strategies would include

conservation of energy and use of renewable sources,
resulting in a future decrease in the amount of fuel
consumed. Dollar savings were derived by multiplying the
estimated reducticon in fuel'by its unit cost. The expected
reduction in energy consumption for the program
implementation period of five years was divided by five (20
years for solar-related measures) to derive annual savings
estimates. Annual savings were then multiplied by fuel
price estimates (shown in Table 10), which are based on
several different sources.

Implementation Costs. Total implementation costs were taken

from the Regional Strategies Report. These costs were
assumed valid and adjusted for inflation in the feollowing
manner (GBRPA, 1982, p.36):

+ Assume annual inflation rate of 8%



51

TAELE ©

Summary of Economic Impacts

First Year Economic Impacts

Benefit/Cost Employment Disposable Multiplijer
Strategy Ratio Direct Labor Indirect Labor Income Effect
»*Bridgeport land- 0.35 1 7 $ 102,720 § 451,970
fill gas recovery
* *Bunnells Pond 0.18 7
hydroelectric 1 102,720 451,970
generation
*Boston Ave. In» 0.89 74 22 1,232,640 5,423,620
dustrial Park
cogeneration
*Passive solar" 1.73 1 k3 51,360 225,980
®*Solar hot water+ 0.84 3 2 64,200 282,480
*Photovoltaics* 3.82 pl 13 192,600 847,440
*Industrial solar NA NA NA NA NA
process heat*
°Residential
-ro cost NA NA NA NA NA
=low/mod.cost - 1.22 14 16 385,200 1,694,880
-high cost 0.21 256 105 4,635,240 20,395,060
*Transportation
~fleet efficiency 0.83 22 46 873,120 3,841,730
«¥MT reduction 0.07 31 31 796,080 3,502,750
®Industrial
-small firms 0.28 23 10 423,720 1,864,370
=large firms 0.03 61 25 1,104,240 4,858,660
-Comprehensive 691,70 1 108 1,399,560 6,158,060
Business Energy .
Service
*Commercial :
~private sector 0.23 31 12 552,120 2,429,330
~municipal sector 0.08 29 12 526,440 2,316,340
Total 0.51 556 413 $12,441,960 354,744,640 -

* To be phased in over a 20-§ea; pericd.

Source: Greater Eridgeport Regional Planning Agency.
"Systemic Options Assessment.™ June 1932.
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TAZLE 10

Rescurce Energy Fuel Prices

Electrical Home
Utility Heating 0il Natural Gas Gasoline
$/Brl §/Gal $ MCF $/Gal
1930 $30.00* $1,036% $3.07* $1.330"
1931 Sﬁ.OO' 1.243+ 3.73* 1,350~
1082 30.00* 1.229+ 4,50 1.350*
1983 30.00%* 1.229%+ 5.55** 1,360+
1984 32,70+ 1.340** 6.38%" 1.458**
1585 35,97+ 1.474* 7.34** 1.575*¢

* Based on available data sources:

*¢ Projected fuel prices based

Source:

o Electrical Utility: -

o Home Heating 0il:

0 Natural Gas:

o Gasoline:

0 Electrical Utility:

o Home Heating 0il:

o Natural Gas:

o Gascline:

United Illuminating Company Report to the
Siting Council, March 1982 and . testimony
for coal conversion proposal.

State of Connecticut

Office of Policy and Management, Energy Division
#2 Heating 0il Mointoring Report, Nov. 1980 -
June 1982,

Southern Connecticut Gas Company

Connecticut Energy Corporationm
1981 Annual Report

Greater Bridgeport Regional Planning Agency
Regional Energy Strategies Report
Comprehensive Commmity Energy Management
Program, Volume III, January 31, 1981.

on best estimates of price increases:

United Illuminating Company Testimony for
coal conversion proposal

Residual oil prices are expected to increase:
1983 = 0%; 1984 = 9%; 1985 = 10%

Assumed same annual price increase as for
residual oil

Energy User News, Vol. 17, No. 21
EUN's energy users price increase survey:
1982 = 23%; 1083 = 21%; 1984 = 15%; 1585 = 15%

Assumed an inflation rate of 3%

Greater Bridgeport Regional Planning Agency.

"Systemic Options Assessment." June 1932.
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e First year costs = total costs / 5
* Second year through fifth year = first year cost x 1.08

¢ Total costs = first year costs + second year costs +
+ fifth year costs )

Employment and Income Impacts. The GBRPA energy strategies

include three types of measures. First - low, medium, and
high cost conservation measures in the residential,
transportation, industrial, and commercial sectors. Second,
an integrated community enerqgy system consisting of the
development of alternative energy sSources. Finally,
renewable energy options which are all solar related. For
each measure,  the direct labor impact, indirect labor
impact, and induced impact on disposable income, was derived
from the total investment in the measures. What seems to be
an overstated nmultiplier of 4.4 was then applied to
disposable income. The following assumptions and
methodology are based on information provided in other
sources and were used by GRBPA to derive the impacts

summarized in Table 9 (GBRPA, 1982, pp.36-37).

Assumpticons: .

* Total on-site labor is estimated at 18.7 labor vyears
per million dollars of investment

¢ Induced labor for the manufacture and purchase of
material is estimated at 10.6 labor years per million
dollars of investment

¢ 41% of investment is for salary and wages
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59% of investment is for material and products
40 hours per week, 52 weeks per year
$8.23 per hour average wage rate

25% tax bracket

e Income Multiplier egquals 4.4

Methodology:
* Direct labor = total investment x .41 x 18.7 /
1,000,000
* Indirect labor = +total investment x .59 x 10.6 /
1,000,000
¢ Indirect labor = shift from energy consumption x 20 -

1,000,000 (shift in energy dollars)

e Average annual income = 40 hr x 52 wk x 8.23

* Disposable income = Average annual income x (1-.25)

1

* Income multiplier = 1 / (1-MPC)
* MPC = total personal consumption - <total personal
income
Sources:
Regional Energy Strategies Report, Greater

Bridgeport Regional Planning Agency, January 1S82.

survey

of Current Business, U.S. Department of

Commerce, January 1982.

Macroeconomics John Lindauer, 1971.

Bridgeport Labor Market Review, Connecticut Labor

Department Employment Securities Division, May

1882.

Bridgeport offers no explanation of how they arrived at

their assumptions other than referring to sources which are
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not properly footnoted. Data such as the multiplier and
labor per million dollars of investment are Lkey variables
which seem to have been pulled from one of the four listed
sources. Such a lack of explanation and documentation

greatly reduces the validity of the analysis.

Boulder County, CO

Boulder County is concerned with the growing number of
dollars which leave its local eccnomy to pay for energy
imports. Stemming from this ccncern, an Energy Assessment
was prepared by the County Department of Community Action
Programs to determine the economic impacts of local energy
consumption. By examining energy consumption patterns, the
Department discovered that $217 million were spent in 1981
for energy imports. Of that, $195 million left the local
economy. This ecconomic drain was translated into 6,400
potential jobs being lost toc the local economy.

To determine +the economic impacts involved, the
Assessment first examined past energy c¢onsumption. The
total bill for the County was then computed by simply
multiplying energy consumption by the unit cost of energy.

Next, the -Assessment determined the fate of the
County's energy expenditures. Most of the local energy
dollars left the economy to pay distributors of fuel. To

determine what this economic drain was, the study first
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calculated energy deollars retained. To do this, the
following procedure was used (Boulder County DCAP, 1981,
p.30):

* Number of employees working for power suppliers was
multiplied by an average personal income, vyielding
$10,190,000 of wages earned by utility employees
(assume wages are spent locally).

* It was assumed that all of, the property taxes paid by
utlities stayed in the local economy {($2,001,253 was

the amount on record at the County Treasurer's Office}.

s For gasoline expenditures, the wholesale portion of the
retail price is exported and markup over the wholesale

- price remains to pay wages, insurance, mortgage, etc.
Using this assumption, it was calculated that
$5,845,000 or 10% of the total gasoline purchases
remained in the County.

The Assessment went on to determine what this dollar
loss meant in terms of jobs. To do this, assumptions were
based on a study done for the Council on Economic
Priorities, which indicated average household expenditures
for various goods and services support 50 jobs for each $1
million spent. Next it was assumed that a mix of
electricity, oil, and natural gas supports 18 jobs for every
$1 million spent (Buchsbaum and Benson, 1979). Based on
these assumptions, it was estimatéd that the retention of
each $1 millionr energy dollars through reductions in
consumption would result in a net gain of 32 jobs. The $200

million drain from the economy due to energy costs thus

represents a loss of an estimated 6400 jobs.
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The calculation for deollars retained in ‘the local
economy seems reasonable and arrives at a rough estimate.
However, the estimate for loss of jobs, is of gquesticnable
validity since it has assumptions picked from a national
- study having no particular relevance to the Boulder County

economy.

Philadelphia, PA

Econeomics 1is given as the major reasen for the
development of the Philadelphia CCEMP Plan. Concerned with
growing energy expenditures of which only "20 cents on the
dollar remain in the economy” (Daspit, 1981, p.1l),
Philadelphia proceeded to develop their Action Plan.

It was not possible for Philadelphia's CCEMP project
team to quantify the economic effects of all the formulated
program strategies. However, a study was done to guantify
the benefits of a program to make Philadelphia's housing
stock more energy-efficient over the next 10 vears. This
study was perfeormed for Philadelphia by the Wharton
Econometric Fecrecasting Association (WEFA}. It was an
attempt at modeling the effects of conservation pelicy on
the local eccnomy. The following describes the assumptions
behind the analysis which preduced the results shown in

Figure 9
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Perscnal Net Total Gross
Employment Disposable Savings Discretion- Clty
{Man-vears) Income From Cons. ary Incoma** Procduct
1981 10 .1 .4 .6 .3
le82 349 4.5 1.3 5.8 10.8
1581 918 11.6 3.4 15.0 Jo.8
1984 1,263 15.9 5.9 21.8 45.5
1385 1,233 15.5 8.9 24.3 46.2
1386 1,282 16.4 13.4 29.8 47.4
1387 1,558 20,2 22.3 42,8 56.8
l9ss 1,785 23.2 1.1 54.5 66.1
1989 1,865 24.5 40.1 64.6 70.1
1990 2,083 27.9 49.0 77.0 77.1
10 yr. 12,346 159.8 175.9 135.7 451.1

*Suns may not check because of rounding.
*sPersonal disposable income plus net savings from conservation.

Source: Court Daspit. "Philadelphia's Energy Future: A
Recommended Action Plan." City of Philadelphia,

QOctober 1931.

Figure 9: ZEconomic Impacts - Policy Compared to WZFA
Baseline, 1981-19390
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WEFA simulated three scenarios which present a range of
possible energy futures for Philadelphia. The first
scenario, WEFA Baseline, assumes an amount of conservation
expected from exXisting energy programs and price increases.
The next scenario, Low Baseline, assumes a higher level of
consﬁmption than that ¢of the WEFA Baseline scenarioc. This
represents the perception of CCEMP staff that there was a
decreasing degree of voluntary conservation in response to
high energy prices occurring in the city. The final
scenario is the Policy Scenario, which shows the level of
energy savings achievable, assuming that target levels of
conservation improvements of the programs recommended by thé

CCEMP report are reached.

Econcomic Effects. The model used _by' WEFA applies three
effects to the scenarios which are expected to occcur as a
result of the energy conservation program. First, there
will be an increase in contract construction. The model
measures the expected employment increase by dividing total
wages by forecast wage rates for that particular industry.
Next, there will be a change in discretionary income. Those
pecple who invest in conservation will eventually have more
nmoney for non-energy expenditures. This change can be
measured the same as a change in disposable income (personal

income less taxes) and is expected to have the same effect
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oen the economy. Finally, the model considers those effects
resulting from reduced revenue of local energy suppliers.
"The variation from the baseline in retail oil sales is alsc

a direct input into the mcdel" (WEFA, 1981, p.47).

Assumptions. The data necessary to simulate these effects

was collected and calculated by beth the CCEMP staff and
WEFA. The following describes hoﬁ the data was derived.
The CCEMP staff was responsible for the assumptions in the
model concerning housing stock. They estimated that 80% of
row and semidetached housing stock of Philadelphia would be
affected by conservation measures. The other 209 was
excluded to allow for derelict buildings which would not be
included, and because the benefits would mostly affect owner
occupied units.

CCEMP staff was also responsible for determining the
mix of conservation measures. After considerable analysis
in this area, the staff specified nine conservation measures
and the penetration factor expected for each; the results
are shown in Figure 10

Finally, the CCEMP staff was responsible for making
assumptions about the financing available. CCEMP developed
a list of funding scurces, terms of the locans and amount
available from each. To estimate the conservation

investment, they assumed that all of the financing available
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Percant
. Target No. 8illion Contri-
Penetration of Instal- 8TU's bution to
Measurs Factor® 1ations Savad Total
1. clock thermostat .54 183,600 1037 7.0
2. Storm windows/ 45 157,100 4100 27.5
doors
3. Attic/roof .45 157,100 2592 . 17.4
insulation
4. Wall insulation .17 59,400 1414 9.5
5. iMoveable window ° .285 99,500 1015 6.3
insulation R
6. Solar wall .0l5 5,200 74 2.5
7. Solar domestic .L75 26,200 555 3.7
hot water
8., Vent dampers .45 157,140 1760 17.9
{gas heat)

9. Burner modifica- .27 93,300 933 9.6
tion (oil heat) . :

a. The total of 438,500 row and semidetached buildings in Philadel-
phia was discounted by 20 percent to allow for abandonment and
for deteriorated structures which are unlikely to be improved.
The penetration factors shown wera applied to the resuylting uni-~
versa of 349,200 buildings. Penetration factors are the product
of the estimatadproportion of structurss to which the measure is
applicable (15 to 90 percent) and its estimated consumer appeal
(10 to 90 percant).

b. At €6 percent seasonal efficiency. The WEFA analysis actually
asgumed average efficlencies increasing over the decade from .83
to .7 {gas) and from .53 to .65 {oil).

Source: Court Daspit. "Philadelphia's Energy Future: A
Recommended Action Plan." City of Philadelphia,
October 1931.

Figure 10: ZEconomic Impacts - Target Fenetration Levels
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would be used under the Poclicy Scenaric plus a fraction more
which would be the result of price induced conservation
financed by personal savings. The amount of resulting
conservation levels achieved by 1990 under the Policy
Scenario is over 97% of the target penetration. Under the
WEFA Baseline it is 58%, and under the Low Baseline it is
19%.

WEFA derived the fuel price forecasts which are applied
to the scenariocs. The effect of fuel price changes on
energy consumption levels will have a majecr impact on the
analysis. The fuel price forecasts as derived by WEFA,
required technical analysis which can not be adeguately
expanded on here.

Philadelphia, with the aid of consultants, was able to
produce many reports leading to their Final Acticon Plan.
Much of the analysis done required the use of sophisticated
econcmetric computer models which are explained in the
repcrts, but require knowledge in this area to understand
and interpret. Such indepth analysis may produce ‘more
accurate data, but is very expensive and may not always be

necessary for program implementaticn.

Los Angeles, CA

The CCEMP Energy/LA Action Plan is the result of

several extensive studies carried cut by Energy/LA Project
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Staff and outside consultants. The Plan stemmed from the
City of Los Angeles desire for better energy management
after having faced energy shortages in the 1970's. The Plan
goal 1is for an additionél 21% reduction in energy use
through: 1) more efficient use of existing, conventional
energy supplies, and 2) development of local energy sources.
Several energy efficiency measures are proposed and
evaluated in the Plan. One half of the energy reduction
goal is expected to be achieved by making existing homes and
workplaces more efficient. Another quarter of the goal is
attributed to the use of alternative energy sources. The
final gquarter of the gocal 1is expected from the combined
effect of transportation measures, and increased efficiency
in new construction.

The Plan projects that the implementation of energy
efficiency measures will result in a reduction in LA energy
bills by $790 million in the vyear 19390 alone, at an annual
cost of $301 million, creating a net savings of $489 million
{Los Angeles, 1981, p. 35). Such an energy and subsegquent
dollar savings is projected to create 9,500 jobs during the
1982-90 implementation stages, and 14,031 jobs afterwards.
This Plan is expected to allow Los Angeles to meet 1990
energy needs more cheaply and provide significant job and

air gquality bkenefits. The following is an examination of
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how the Energy/LA Project Staff calculated potential jobs,
and energy and dollar savings resulting from the energy
efficient measures described in the Plan.

Energy Savings. Estimates of net 1990 energy savings are

shown in Figure 1l by fuel type and the sectors in which
‘proposed energy efficient measures are to be implemented.
Within the residential sector, for example, enerqgy
efficiency measures are directed toward 1} new dwellings,
2} retrefit of existing dwelling, and 3) the use ¢f solar in
heating swimming pools, conversion of electric hot water
heaters to seclar, and a city ordinance mandating sclar water
heaters in all new homes (when feasible) built after 1982.
There are also energy savings resulting from alternative
sources of energy (see Figure 12). The energy savings
resulting frem the specific elements ‘of the plan were
derived through a number of staff and consultant technical
studies.

Unit Cost of Energy Efficiencv Measures. A cost comparison

between the expected 1990 energy efficlilency measures and
electricity generation and natural gas prices is shown in
Figure 13 . A comparison such as this provides a measure of
cost effectiveness which c¢an be very useful in deciding
which route to take. The methodology used to derive the
unit cost 1s provided 1in the following fermulas {Los

Angeles, 1981, p.1l01):



FUEL OTL, GASOLINE

ELECTRICITY NATURAL GAS OR DIESEL
Action Action Total
Plan up flan Actian Action Actfon Actton Action
Grass  Projected Met Plan  Solal Gas Plan Plan Other  Plan Plan
Savings Savings Savings Gross Projected HKet Gross Program  het Net
{Primary {(Primary (Primacy Savings Savings Savings Savings Savings Savings Savings
SECTOR TBTU) TBTY) Tatu) {tBTU} {TBTU)Y (TBTU) {TBTU) (TBTU} (TBTU) {T8TU)
Residential®
New 1,104 o062t 1,042 1.467 .066 1,401 /A N/A N/A . FALE]
Retrofit A.404 o2t 3,383 19,601 1.221 18,380 N/A N/A N/A 21,761
Solar 407 L0591t 348 5.928  2.960 2,964 N/A N/A R/A 3312
Commercial
Hew 7.842 ottt 7,842 0 n 0 K/A N/A H/A 1.842
Retrofits* 21,597 12,016 11,581 B.105 3.984 4.121 .393 }] 193 16.095
Industrial
Retrofit** 6,181 1.508 4,675 2.462 2.056 406 1,119 1} 1.739 6.820
Public
Retrofitss 2,484 1.26%5 1.219 1.042 .53 +589 069 o 069 1.477
Transportationtttt R/A N/A N/A K/A R/A NfA 27,740 13,870 13,870 13.870
= = -
TOTAL 15,021 14.931 30.090 38.605 10,744 27.861 29,941 13.870 16.0N Ta.022

*NWP residential savings are 456 GWh between 1982 and 1990 {inclusive) but are tha result of different programs than those
in the Action Plan. Simce DWP programs do not overlap those of the Action Plan, these savings cannot properly be suhtracted
from the Actfon Plan gross savings.
**Action Plan gross savings for this sector are the Mello 8111 1985 qoals of 33 and 151 reducttons from 1979 consumption
for the commercial (and public) and Industrial secters, respectively.
tElecteicity savings due to SoCal Gas programs.
ttEstimated savings from the DWP solar water heater program,
t11Savinys included In comercial retrofit,
ttttSee programs 1lsted {n Okazaki, "Implementation Plan for Transportation Energy Management,” €necgy/LA, November, 1980,

Source: Los Angeles, City of. "Energy/LA Action." July 1931.

Figure 11: Calculation of the Net 1990 Energy Savings
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ANNUAL
CAPACITY* ELECTRICITY

CAPACITY FACTOR  PROCGUCTION
sQuRcE T 153 (168 KuH}  COMMENTS
Cogengeation 300 a0y 2:103,27  Hxtzral gas
fual assumed
to be used for
heat load only.
Waste 33 76 238.88 Two 19,5 MW
unlts
Wind 1 3 10,65
Fual Cells i 8% 7.45 Natural gas
fup] subtractad
from Action Plan
g2s savings
Protovsltade 10 23 20.00 Disparsed arrayt
Total 360 NS4 400,25 KA

*A capacity factor reoresents the retis of erergy produced
to the energy whick would be produced 17 operztion was ab
100% of rated capadity for every hour of the year.

Source: Los Angeles,
July 1921.

City of.

"Energy/IA

Figure 12: Capacity and IEnergy Production

Sources of Eleciriecisy

Action Plan.”

from Alternative
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s Annual investment = capital recovery factor x
investment

* Capital recovery factor = d / 1-(l+d)(n), where "d" is
the discount rate and "n" is the finance period
(assumed here to be equal to the measure's lifetime).
A real discount rate of 5% was used. The discount rate
of 5% is based on an interest rate of 18% and an
expected inflation rate of 13%.

* The cost of an energy efficiency measure, per unit of
energy is: cost of efficiency = annual investment /
annual energy savings or,

* Cost of efficiency = —capital recovery factor x
investment/annual energy savings

For the transportation sector, cost per gallon is
derived by converting the projected transportation savings
from BTU's to gallons. This figure is then divided into the
annual program cost, yielding a cost in dollars per gallon.

Job Creation. Energy measures can create jobs in two ways:

first, through direct spending on energy measures, and
second, through the increase in incbme which occurs when
energy is saved. "Gross capital jobs" indicated in Figure
14 is the employment generated by spending on a particular
energy measure. To calculate the "gross capital jobs", the
dollar amcunt to be spent on each measure is multiplied by
an employment generation factor, or by the number of jobs
created per million dollars of spending. The employment
generation factor for each measure was derived from an
input-output model performed for Los Angeles by the Regiocnal

Economics Group (1980). This facteor indicates the number of



Captral Price of Erige

€ast Eapttal Elet- 199 Flec- Cost of of 3afal
Atfocatad to Cast tricity Gas Cost of  teiclty  Measure  Gas In
Liretime Capital  Capita)  Electricity” Mtnﬂ}wd tg Saved ¥n  Saved  Measwure M 1998 {$/Therm 1593 {3/
Sactorf af Becovery Gast {109 aﬂngs saﬂngs 1990 in 1990 {S/xNH fn {57EMH n in Thers §a
Hepsure  Measure  Factor  A9BG 3 {109 1980 1) (3& 1950 $1 (9% kwn) {TBTY) 1980 %)  L19B@ %) 180 §) iama W)
Restdential
How 3% L8581 $113.9 $21.8 $ 93,1 104 .40 $.0148 $.0438 §.422 $.822
ketrafit 10 1285 330, 0%% $7.8 2931.6 349 19,54 393 D435 211 174
Salar 28 0803 139'31* 5.0 13,3 35 2,98 S8 L3438 LHA08 532
+%.3
Comercial
How 30 651 8 N/A KIA 13k g 4 N43e Wik SEIE
Ketrofit 12 L1129 25556 54,8 173.6 3150 4,12 L0162 L4438 JATE LB76
Isduskrial
Retrafit i L1248 18.2 14 1.4 458 AH B2 L4238 ki e
Pubite .
Ketrafit iz Ji28 i.4 -4 ~6 122 55 004 LA438 L1035 JBE
Ay
Xaasures  NfA LT $1oen. ¥ $360.8 $762.0 3018 2982 oy $.0438 t.218 £.576
Comis faad

*Electricity sevings cosputed on a dellvered bagis.

**Thiy amuunt Vs Bigher thas the sne gives fm Figure 16, hecause far this Flgere 21) eetrolil sesesures ware #53ssed to be
sontractor-instal bed, rather than partiatiy m:r«in;tnhd*

Thanuat pporatics and matntensnge expense.

Source: Los Angeles, City of. "energy/LA Action Plan. July

Figure 13t Unit Cost of Energy Efficiency

1931.
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jobs created per million dollars of spending. From the
"gross capital jobs" is subtracted the number of jobs which
would be created if the money to be spent on the measure was
spent on the ordinary basket of consumer goods resulting in
the "net capital jobs". The employment generation factor
for consumer spending used here is 21.50 person years per
million dellars spent.

Operation and maintenance jobs are alsc calculated net
of the job impact of ordinary consumer spending. Respending
of money saved on energy expenditures does not require an
adjustment for ordinary consumer spending.

Finaily, it was noted by Energy/LA Project Staff that
no jobs are displaced in the utility industry as a result of
enerqgy efficiency measures.

Due to efforts by the Project Staff, and outside
consultants, extensive studies have been done to determine
the effects of energy programs. The results shown in the
Action Plan provide significant evidence o¢of the economic
benefits of energy programs. The Energy/LA Action Plan was
adopted in December 1982; it represents the most
comprehensive approach taken by any of the CCEMP
communities. The American Planning Associaticn awarded the
Energy/LA Action Plan with its COutstanding Planning Program
Honor Award in recognition of this "comprehensive plan to

guide public policy" (Planning, May 1983, p. 19).
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TIONS CAPITAL  CAPITAL TIDN AND AR {NET=e ANNUAL OPERATION
FACTOR JOAs 4085 MAINTE- MAINTENANCE DOLLAR RESPENDING AND
CAPITAL ({PERSON- (19A2.90} (1962-90) NANCE JIES ERERGY JOAS MAINTE NANCE
SECTOR AND COST* YEARS S PERSON~ (PERSON-  COST {PERSON- SAVINGS {PERSON- JOBS
MEASURE {1977 §) 105 1977§) YEARS)  YVEARS) (1977%}  YEARS) (100 1977%) YEARS)  {PERSOM-YEARS)
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PUBLIC .8 31,57 a0 13 1] ] 10.0 216 216
TRAMSPORTATION 11.6 4858 564 312 At 2n 149,56 3,2 3,250
TOTAL $717.1 N/A 28,792 15,678 3.0 74 $449.2 9,928 10,002
ALTERNATIVES
COGEMERATION $143,2 55,50 . 7,945 4, RS54 $51.3 1,983 13t.8 1,A0R 3,591
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* Does not {nclude finance cost.
*& Net of operatlon and maintenance cost.
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t1 Includes fuel cost,
g : ] ; " s
Source: Los Angeles, City of. Energy/IA Action Plan.™ July 1931,

Figure 14:

County in 1990

Jot Impact of Energy/IA Action Plan on Los Angeles
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Chapter 111

DISCUSSION OF CASE STUDIES

The Chapter I1I, case studies were presented to examine
the degree of economic¢ analysis which has been included in
energy plan and program development. Table 11 provides
summary information on eéch of the communities discussed in
the case studies; it should be referred to throughout the
following discussion. It indicates the type o0of energy
planning effort which each community has undergone, the
degree of economic analysis provided, and what
implementation has occurred. This Chapter is a discussion
of the conclusions which can be drawn from the information
provided in the case studies. The discussion focuses on
three questions which address the extent of economic
analysis performed by communities; the influence of economic
analysis on plan or program implementation; and the
projected effects of plans and programs on the 1local
economy.

Economic analysis in energy planning, as stated 1in
Chapter I, includes both program cost effectiveness and
effects on the local economy, or economy effects. The cost
effectiveness of an energy plan or program can be determined

through one of the following technigques: payback, cash
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TABLE 11

Summary Information On Case Studies

Type Of Degree Of
Zrersy Planning Sffeort Egcon. fnalysis "Implement.
[recitie] oo [swaates [ D220, | sivaver [saore[iooreed
St., Paul, MN X ) 0 X X
Austin, TX X ' D 0 X X
Davis, CA X 0 o X
Ann Arbdor, MI X 2 o X X
Cceanside, CA X | o . X
Ashland, OR X 0] ] X
Palo Alto, CA X 3 4 X
Greenville, NC* X B B X
Knoxville, TI® X [} B X
Seattle, WA* X Q B X X |
Richmond, IX* X e 0 X '
Dayton, OH* X °] 0 X
Janesville, WI® X B 0 X
New York, NY X g -2 | 2
Cartondale, IL X ] -1 X
Eugene, OR X 9 0 X X
Santa Clara, CA | X ] 0 X
San Diego, CA X ? o X
Zoulder, CO* X ] o X X
Fortland, OR X ¢ 9 X x|
Springfield, IL X @ ¢ - :
. Eridgeport, CT* X o o x2
Poulder Co., CO X 0 *] -
Philadelphia, FPA* X I '
Los Angeles, CA* X ) ° X X

* CCZMP Comaunity

0 Xo Data Given -

® Data Provided, No Quantitative Analysis Given

& Data FProvided With Iimited Or Questionable Analysls
¢ Detatled Data And Analysis Frovided

1Feasibility Study Done On Production Program Only
2 Conducting Further Study
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flow, life cycle cost, or benefit/cost analysis. Econony
effects include: direct on-site jobs, increases in local
sales, increases in local income, and multiplier effects.
These two components of econcmic analysis must be clear
before the following discussion can be understood. Each of
these will be discussed further in Chapter IV.

DO COMMUNITY ENERGY PLANNING EFFORTS IN THE U.S. REFLECT
INDEPTH ANALYSES OF EFEECTS ON THE LOCAL ECONOMY?

Effects on the local economy are alluded to throughout
the case studies, yet very few communities actually provide
aﬁy guantitative analysis to verify their statements. For
exanmnple, of the twenty-five studied only two communities,
Los Angeles and Philadelphia, provided detailed economic
analysis including study of both program cost effectiveness
and economy effects. Los Angeles provided the most
comprehensive approach to energy planning which included
indepth economic analysis conducted on a wide range of
programs. Employment effects were determined for Los
Angeles by a consulting firm with the use of an input-~output
model. The analysis conducted by Philadelphia was also
detailed, considering economy effects such as employment and
income. Philadelphia also hired a consulting firm, which
used an econometric model to determine economy effects.

Philadelphia's effort appeared not to be as comprehensive
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as Los Angeles' in that it only considered energy programs
which affected the residential sector.

Five other communities (Bridgeport, Boulder County,
Springfield, Portland, and Carbondale) also .addressed
economy effects; however, their analysis lacked
documentation and explanation, creating uncertainty of the
results. Finally, there were five communities (Palo Alto,
Greenville, Knoxville, Seattle, and New York) which
addressed economy effects but provided no analysis to back
up their data. A total of only twelve communities addressed
econcmy effects; however, most did so in a superficial
manner.

Cost effectiveness of program proposals or options was
addressed by twenty-two of the twenty-five communities.
Only three communities:lAshland, Davis, and Boulder County
did not provide any data on program cost effectiveness. Of
the twenty-two communities, only four provided indepth
analysis within their reports; they are: Santa Clara, San
Diego, Philadelphia, and Leos Angeles. There were nine
others which provided analysis but it was somewhat weakened
by the lack of documentation. Some of these communities,
however, indicated that more indepth analysis was provided
in separate technical reports. Finally, there were nine

others which addressed program cost effectiveness but
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provided ne analysis within the available reports. Based on
the available information provided by this investigation, it
can be concluded that while most communities have addressed
program or plan cost effectiveness to some degree, most
energy planning efforts in the U.S. have not reflected

indepth analysis of the effects of energy plans and programs

on the local economy.

In-depth economic analysis such as that done by Los
Angeles and Philadelphia may not always be necessary. Use
of input-output and e;onometric models to analyse economy
effects 1is very costly and time consuming, making it
impractical for most smaller communities with limited
resources. Alternatives must be made available to those
communities who wish to examine the economy effects of their
energy plans and prograﬁs without the expense and time which
was allocated in the Los Angeles and Philadelphia CCEMP
projects. The framework presented in Chapter IV might
provide this alternative to communities.

DCES ECONOMIC ANALYSIS FACILITATE IMPLEMENTATION OF ENERGY
PLANS AND PROGRAMS?

Implementation cf energy programs is often dependent on
a cost effectiveness study which demonstrates the potential
benefits of a plan or program to the locality. While such a

study is important, it alone cannot guarantee plan or



program implementation. A study of twenty-two community
energy planning experiences conducted by Randelph, supported
a notion of Corbett and Hayden (1980), that there are three
key roles present in nearly all communities which have had
success with implementation, including: "an articulate and
committed elected cfficial who pushed for preogram enactment;
a planner or planning cconsultant who prepared suéportive
technical information (mostly cost effectiveness
information), and a leccal energy censtituency which provided
cbmmunity education and vocal suppert at the public
hearings" (Randolph, 1982, p. 22). Such evidence pecints to
the need for the other roles suggested above to be filled if
program implementation is to occur.

Of the twenty-five communities studied here, twenty-two
were successful in éither plan adopticn or program
implementation or Dboth. The other <three: New York,
Springfield, and Boulder County were only conducting studies
and therefore were not striving for implementation at the
time. Only those twenty-twe communities which achieved
impleméntation will be discussed in this section.

There is a distinction between program implementation
and plan adoption. Qf the twenty-two communities included
here, fifteen achieved plan or program adoption. Adopticn

of a plan or program signifies community approval of the



concepts created in an energy plan or program. It also
often establishes energy planning as a community goal which
is usually added to the local comprehensive plan along with
objectives and plans for further action. Plan or progranm
adoption is only significant to the extent that specific
programs or measures contained in the plan or program are
later implemented. Only eight of the fifteen communities
which have achieved adoption have moved toward program
implementation. Many o¢f the remaining seven, must still
overcome certain political! and funding ©obstacles to
implementation. While program implementation creates more
significant results, adoption must still be considered an
important achievement in the political process toward
action. The seven other communities which experienced
program implementation did so without formal plan or program
adoption.

All but two of the twenty-two communities achieving
some implementation, Ashland and Davis, addressed cost
effectiveness. It is possible that Ashland and Davis may
have considered cost effectiveness but did not include it in
the reports which were available. Further study would be
necessary to determine this. Nine of the twenty remaining
communities which addressed cost effectiveness did not

include any analysis to verify the data presented. In many
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cases the data was found to be useful in the implementation
process, however, the technical analysis was simply not
included in the reports which were reviewed.

Nine of the twenty-two communities which experienced
implementaticn addressed economy effects. Of these, five
(Palo Alto, Seattle, Carbondale, Portland and Los Angeles)
were successful in program implementation and four
(Greenville, Knoxville, Bridgeport and FPhiladelphia)
achieved only plan or pregram adoption. The remaining
thirteen communities did not address eccnomy effects, vyet
were s5till successful in implementation. Four of those
communities which addressed economy effects (Palo Alto,
Greenville, Knoxville and Seattle) did so without providing
any analysis to verify their data. Once again the analysis
may be provided in a geparate technical report; however,
further study would be necessary to verify this possibkility.

There is little conclusive evidence provided in the
case studies which would support a claim that analysis of
economy effects facilitates implementaticn. However,
econcmic analysis as stated in the gquestion posed in this
section, includes both cost effectiveness and econcmy
effects. It would therefcre be reasonable to draw some
conclusions about the effect of cost effectiveness analysis

on implementation.
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Economic analysis in the form of cost effectiveness
studies was found to facilitate implementation in two
previously mentioned studies (Corbett and Hayden, 1980;
Randeclph, 1982). The cases presented here serve to further
illustrate the relationships between implementation and cost
effectiveness studies. The information provided in this
study can only lead to assumptions about the usefulness of
cost effectiveness studies in program implementation.

Cost effectiveness studies seem to occur in most cases
where there is to be a public expenditure, so as to prove
the program's worthiness. Such studies may therefore be
considered a "given". as they are often required before
public expenditures for programs can be made. Studies of
economy effects might provide an added selling peint;
however, further study would be necessary to determine the
real effect of information on economy effects on program
implementation. Economic analysis in the form of economy
effects may be most useful when a procgram regquires a large
initial ©public expenditure with longer paybacKks. if
immediate benefits to the local economy can be shown in the

form of jobs, the program might be more easily implemented.
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TO WHAT EXTENT DO EZCONCMIC ANALYSES CONDUCTED IN THOSE
COMMUNITIES STUDIED SUPPORT THE CLAIM THAT COMMUNITY ENERGY
PROGRAMS BENEFIT THE LOCAL ECCNOMY?

Community energy programs are expected to benefit
localities due to the effect of import substitution. Energy
programs will reduce energy consumption; thereby, reducing
energy imports and leakages of local dollars. The number‘of
subsequent jobs created and the amount cf increase in local

income are gquestions teo be addressed when examining the

effect of energy programs on the local ecconomy. Twelve of
the 25 communities addressed economy effects. Five of
these: Palc Alto, Greenville, Knoxville, Seattle, and New

York, provided no analysis and very limited data within the
reports which were examined. Another five: Carbondale,
Portland, Springfield, Boulder County, and Bridgepeort
provided limited analysis which was based on other studies
with little documentation or explanation. Each of these 5
concluded that there would be substantial employment and
income benefits resulting from the propecsed energy program.
The conly twe studies amcng the five which provide reliable
information on econcmy effects are Los Angeles and
Philadelphia. Both o¢f these communities relied on econonmic
models for determining econcmy effects. The Los Angeles

study indicated that implementation of energy efficiency
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measures proposed in their Energy/LA Action Plan would
reduce Los Angeles' energy bills by $790 million in the year
1990 alone, at an annual cost of $301 million, creating a
net savings of $489 million. This energy and dellar savings
was projected to create 9,500 jobs during the 1982-90
implementation stages, and 14,031 jobs afterwards (see page
63). Philadelphia projected an increase in total
discretionary income equal to $336 million over the ten vyear
implementation period. Total employment p;ojected for the
tén year implementation pericd egqualed 12,346 (see Table 9).
Both of these communities conducted sophisticated economic
analysis *to examine the effects of their energy programs cn
the local economy. Their results, although only projected
estimates, provide scme basis to support the often made
claim that energy programs do benefit the local economy.

The degree of impact which these economy effects will
have on a locality depends on several factors. The amount
of dollars retained will of course depend on the energy
savings which is achieved. Use of outside dollars, such as
federal or state. grant money, to implement a program will
also result in greater econom& effects. A program which is
palid for entirely from within *the community will have
smaller effects; however, there will still be a stimulus %o

the local economy due to the effects of import substitution.
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The projections given above are all <that the case
studies provided to support the claim that community energy
programs benefit the local economy. While the benefits seem
reascnable from an economic standpoint, no study has been
done to determine actual effects on the local economy after
program implementation. Further study in this area might be
possible now that some energy programs have been in

existence for several years.



Chapter IV

A FRAMEWORK FOR ECONOMIC EVALUATION IN ENERGY
FLANNING

4.1 INTRODUCTION

A general framework for performing an economic analysis
of community energy plans and programs is developed in this
Chapter. The framework 1s presented in phases or steps
which can be followed depending on time, resources and
personnel available to the community. Phase 1 examines
energy economic audit data to determine the effect which
present energy consumption levels have on the money
available to the lccal economy. Program cost effectiveness
is determined in Phase 2. Phase 3 exXamines the effect of
energy programs on the local econonmy. A summary table of
the equations presented in this Chapter is given in Appendix
A. While the framework deoes neot provide a highly technical
appreoach to economic analysis; it is a reasonable meéns for
a local government to quickly perform an economic analysis

on their energy plans and programs.

83



84

4.2 PHASE 1 - ENERGY ECONOMIC AUDIT DATA

This phase examines community energy consumption and
relates it to energy dollars spent and how much o¢f this
leaves the local economy. Figure 15 illustrates the input
necessary for Phase 1 analysis beginning with a community
energy profile and the progression c¢f steps which follows,
including the totai energy bill for a community and the
pefcentage cf energy deollars retained in or lost from a
local economy.

The first step for many communities which approach
community energy planning is to assess the local energy
situation. The conventional approach is through a community
energy audit. The audit determines the level of energy
consumption (demand) by sector, and sources ¢f energy supply
by fuel type. The results will often demonstrate the need
for action, and show where that action should be targeted.
It also provides a baseline against which to¢ compare future
energy consumption. Energy programs can then be proposed
which will best suit the specific needs of the local
community.

There exist two energy audit metheodologies which are
commonly used by communities. The first is a simplistic

approach provided in County Energy Plan Guidebook written by

Ckagaki and Benson (1975). This method is dependent on data
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aggregated at the state level and secondary census
information which inherently contain inaccuracies when
applied at the local level. A more comprehensive appreoach
is found in the Hittman Methodology which was developed by
Hittman Associates for CCEMP. It requires a significantly
larger amount o¢of time and money. The Hittman Methodology,
or variations of it, was used by the CCEMP communities.
There are lessons to be learned from the 2-3 vyear
experiences of these 16 communities which were awarded
grants by the U.S5. Department of Energy to develop
comprehensive energy management plans (Moore et al., 1981,
p. 236):

"Spending a large amount of time and money on

conducting a highly detailed, built-up audit may

result in information that is too detailed for

overview and general education purposes. In

addition, communities found that the data gathered

was not in a form useful for analysis of specific

energy management actions."

"The implication is that for communities desiring

to address a broad set of energy concerns, a

general profile of energy use in various community

sectors can provide sufficient informaticn for

" setting policy and energy management objectives.

Such a profile may be derived from utility records
and from sampling for nonreported fuels, such as

fuel oil. If needed, more detailed estimates of
fuel consumption by end uses can be developed
later."

The CCEMP experiences 1lead to the conclusion that
community energy audits should be based primarily on
information from utilities and fuel suppliers with perhaps

some sample surveys being conducted to fill in the gaps.
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The Dayton CCEMP experience provides a good example of the
use of surveys to determine the community energy profile
(Dayton, 198l). Once the energy profile for a community is
determined, the steps outlined in the next two secticns can

then be included in the analysis.

4.2.1 Total Energy Bill

The sum of expenditures for all fuel types in all
se;tors will equal the tectal energy bill. Ideally the
calculation should be deone to include past, present, and
future energy costs. Each should be expressed in constant
dellars using consumer price indices for energy as shown in
Table 12 . To do this, the dellars for the year of analysis
are divided by that year's price index and multiplied by the
price index for the year for which the dollars are to be
based, e.g. $100 in 1982 is equivalent to $56.1 in 1975
dollars (100/287.1 * 161.2 = $56.1). Constant deollars serve
to negate the effect of inflation on prices, providing a
better comparison of energy costs for various years.

Past, present, and future energy prices must be
obtained to determine the total energy bill for a community.
Past and present electric and natural gas prices can usually
be co¢btained freom the 1lecal utility company. Past and

present o©¢ill prices <can be co¢btained from local fuel
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suppliers. Future price projections will vary by locality
for electricity, they should therefore also be obtained from
the local utility. Natural gas and ¢il price projections
can, however, be based on national data since they are more
sensitive to national occurances rather than local
conditions. The Department of Energy is a good scurce for
price projections.

Assuming energy prices can be determined for any year
to be studied through the above mentioned sources, they
should be expressed in constant present value dollars and
used in the following equation to determine the total energy

bill (TE) for the community:
TE = %$2E, * p,
Jk gk ]
where, E => energy consumption (in BTU’s)
P => price of enmergy (constant $/BTU)

j => fuel type

k => consumption sector

The total energy bill (TE) 1s calculated using the above
formula for each year to be studied, and then 1s expressed
in constant dollars using the method described above. To do
this, the total energy consumption (E) in fuel type (j).
consumption sector (k) is multiplied by the dollar price (P)
rer BTU of fuel type (j). The energy bill for all sectors

and all fuel types is then summed to equal the total energy
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bill (TE) for study vyear one which is then expressed in
censtant dollars. This type of calculation will also
provide a breakdown of energy costs by sector and by fuel
type which can be examined to determine where the greatest
expenditures occur.

Calculating energy c¢osts c¢an serve many purposes.,
Comparing past and present cosfs will indicate the increase
which has occurred in local energy expenditures. In many
cases consumption will have decreased in the past few years;
even so, costs will have increased, causing an overall
increase in the community energy bill. Present energy costs
will provide a base year from which te plan for future
goals. Future costs will indicate the expected costs if
existing trends were to continue. They will alsc serve as
an indicator of possible savings in further calculations.

Finally, there is an important new meaning which occurs
when energy usage is eXpressed in familiar dollar terms.
Citizens and government officials are known to be more
responsive to figures which indicate "millions of dollars
spent" as opposed to "BTU'S of energy used." When expressed
in dollars, energy usage and possible savings suddenly
become a more crucial matter, necessitating immediate

action.
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£.2.2 Percent Energy Dollars Lost From (or Retained in)
the Local Ecconomy

It was assumed by most communities, that on the
- average, 20% of the total money spent by a locality on
energy, will be retained or recycled through the economy.
The other 80% will go to pay fuel distributors, resulting in
a major loss to the local economy. This substantial dollar
drain, will increase with rising energy prices,
necessitating a need for immediate action.

To estimate this dollar drain on the local economy, the
-number of local utility workers are multiplied by the
average income of a utility worker. This equals the total
wages earned, which are assumed to be spent lecally. Added
to this, is the amount paid in property taxes by the utility
which is alsoc assumed to be spent leccally. Finally, dollars
retained through gasoline expenditures is alsoc added to the
above. This 1s determined by subtracting the wholesale
price paid by local distributors from the retail price, the
result is the total markup which is assumed to be retained
locally. The total o¢f the abeove equals energy dellars
retained which can be subtracted from the total energy bill
to give dollars lost which can be expressed as a percentage
of the total. The following provides a summary of the
procedure necessary to determine energy decllars retained in

or lost from the local eccnomy (Boulder, 1981).
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1. Multiply: #of utility employees X average personal

income = Total Wages Earned (assume wages are spent
locally)
2. Determine: Amount paid by utilities in property

taxes (assume taxes are spent locally) .

3. Determine for gascline: Retail Price - Wholesale
Price = Total Markup (assume Total Markup is retained
locally in the form of wages, insurance, mortgage,
etc.)

4. Total: 1 + 2 + 3 (above) = Total Energy $ Retained
Locally

5. TE (above) - Total Energy 5 Retained
Lost, or

Total Energy $

i

6. ($ Retained (or Lost) / TE) x 100
Lost

% Retained or

4.3 PHASE 2 - PROGRAM COST EFFECTIVENESS

This pﬁase examines programs to compare their direct
implementation costs against their expected energy and
dollar savings (benefits). Such an analysis will determine
the cost effectiveness of a particular program, which 1is
perhaps the most impeortant measure of a program's
feasikility and ability to be implemented. Figure 16
illustrates the procedure necessary to conduct the analysis
included in this phase.

Considered in this phase are specific energy programs
and energy projects. Energy programs which save energy
through c¢onservation measures can invelve regulation,

financing, tax incentives, and outreach programs.
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Regulations include improved building codes, retrofit
conservation standards, solar access ordinances, mandating
of solar domestic hot water heaters, and other programs
which fequire a specific action be taken by the citizen.
Financing programs are often available through municipal
solar wutilities or the 1local utility company. These
programs c¢an provide 1low or zero interest’ loans for
weatherization, installation of solar devices, and other
energy conserving measures. Incentives may take the form of
a property or income tax credit such as that offered by the
federal government and many state governments, allowing a
deduction from income tax for a percentage of the cost of a
solar system or weatherization. Finally, outreach programs
include a wvariety of possibilities such as educational
workshops, energy audits, or installation of weatherization
devices in low income homes. The analysis for such programs
will differ depending on the type of program and whether it
will include simply initial labor and materials costs or if
additional costs such as administrative costs must also be
considered over the implementation period. Local energy
projects producing energy from local sources will also save
energy, due to the subsequent reduction in community energy

imports.
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4.3.1 Potential Energy Savings

Implementation of specific energy conservation or
production programs will reduce the amount of energy
previously consumed and imported. Enerqgy savings
attributable to specific conservation programs will depend
upon the fype of program and local conditions. Considering
this, it is best for savings estimates to be derived
locally. A local contractor can estimate potential savings
for weatherization programs through heat loss reduction
estimates. Savings attributable to sclar DHW are usually
based on the percent contribution which the sclar system
will make to the overall household hot water energy demand.
When transportation programs are considered such as
carpooling, energy savings can be estimated by determining
the reduction in miles travelled and multiplying it by
average miles per gallon of gasocline to arrive at gallons of
gasoline saved.

Energy production projects usually require an
engineering feasibility study to evaluate the project. This
is most commonly performed by a consultant. Included 1in
this will be technical studies which will show the amount of

energy which can be produced by a particular project.
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4.3.2 Potential Dollar Savings

The amount of money saved as a result of potential
energy savings from program implementation is the potential
dollar savings (PVB). This represents program benefits in
more meaningful dollar terms. To calculate dollar savings
(B), energy savings (ES) are multiplied by projected energy
prices (P) for each respective future year (t) and fuel type
(j) to be considered. Dollar savings (B) are then expressed
in present value dollars to facilitate comparisons with
other present day investments. Total present value dollar
savings (PVB) are then equal to the sum of dollar savings

for all fuel types for all years.

PVB = £ PyB
£)] t

b
PVB . = B, i)t
£ BtJ ! (1+i) _
B . = L *® .
t] PtJ Estj

where, PVB => total present vaiue dollar savings
B_=§ dollar s;viqgs
P => price of energy ($/BTU)
ES => energy savings (BTU'#)
t => future year.
j = fuelrtype

i => discount rate
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Dollar savings can also be calculated in the same
manner for energy projects, where the energy produced will

be the energy savings as expressed in the egquations above.

4.3.3 Program Costs

The costs associated with implementing or installing
specific energy conservation programs or energy production
projects are addressed in this section. Specific programs
which require only initial 1labor and materials cost to
implement, such as a retrofit regulation, c¢an be Dbest
estimated by a 1local contractor for solar devices or
conservation measures o¢r the local U.S. Department of
Energy weatherization organizations for conservation
measures. Administrative costs associated with some energy
conservation programs can be best estimated in~house. For
example, Seattle's proposed retrofit ordinance required high
administrative costs to pay for the inspections necessary
for implementation and enforcement. Such costs will tend to
affect the whole community over the implementation period.
Santa Clara County, however, implemented a solar hot'water
heater ordinance which required no administrative costs to
the county government. The costs o¢f the ordinance could
therefore be estimated based on initial labor and materials

costs to the individual household. Costs associated with
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energy production projects will be expressed in dollars per
unit of energy produced. This figure will be determined

through the technical part of the feasibility study
.performed on the project.

Present value costs for a specific program with no
administrative costs will simply be the initial investment
cost (IC). The present value costs (PVC) of programs and
projects which will accrue <costs beyond the initial
investment are determined in the following egquation:

c c c

PVC = IC + ——d— ¢ —2— 4, 4 —2t

(1+i)}  (1+1)? (1+i)t

where, PVC => present value costs
IC => initial investment
Ct => costs in year t
t => future year

i => discount rate

4.3.4 Cost Effectiveness

Given dollar savings and cests, energy programs and
projects can be evaluated in terms of their cost
effectiveness. There are four common ways to do this:
payback analysis, cash <£flow analysis, 1life <cycle cost

analysis, and benefit/cost analysis. Payback analysis can
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be calculated based on crude payback (initial cost/first
year savings), or more accurately based on actual payback.
Actual payback considers fuel price escalations which drive
up energy prices, and discounts the future savings to
present value dollars. Annual cash flow analysis considers
all factors which affect system cost effectiveness. Each of
these factors such as operation and maintenance costs, tax
deductible interest payments, locan payments, tax rebates,
down payments, property taXxes, insuraﬂce costs, and others
are listed year-by-year to derive a total net cash flow for
each year (Leckie et al., 198l1) such as is shown in Table 13

Life cycle cost analysis compares the costs of one
alternative (such as a solar water heater) to another (such
as an electric water heater) over the life of the system.
This type of analysis was conducted by Sgnta Clara County
(see Figure 7). Benefit/cost analysis is simply the ratio
between the present value benefits and costs of a system.
Oonly two o©f the above methods, actual payback and
benefit/cost analysis, are illustrated in the following
sections. These two were chosen because they can be easily
derived based on data which has been earlier determined in
this phase of economic analysis. Also, examples of the
other twe methods have been provided above and in Chapter

II.
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4.3.4.1 Actual Payback

Actual payback analysis is a simple, straight-forward
means of determining the cost effectiveness of programs
which will not accrue any additional costs beyond the
initial investment of labor and materials such as
weatherization programs. This analysis, however, provides
misleading results when applied to more complex programs in
that it only considers benefits up to a break even point,
resulting in an unrealistically long payback period which is
often easily dismissed by our mobile society. This type of
analysis should therefore be supplemented in most cases by
one of the other more detailed analysis methods mentioned
above for more accurate results. To determine actual
payback (AP), the initial investment costs (IC) are divided
by the first year dollar savings as expressed earlier (2Zj
P(o,j}) x ES{0,]j)) to arrive at crude payback. Crude payback
is then modified by applying the discount or interest raté
(i} and fuel price escalation rate (r). This can be done
with the egquation below; or simply, crude payback can be
applied to Figure 17 (Leckie et al., 1981, p.207) along with
the difference between fuel price escalation rate (r) and
interest rate (i) to arrive at actual payback in a

reasonably accurate manner.
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[ IC :
[; + (&, P, *ES .) * (R-lﬂ
101 o]
log R

AP = log

where, R => l+r/l+i
i => discount rate
r => escalation rate of fuel prices
IC => initial cost

E P * ES => first e.ar savin
Iy N . S

el
Poj => price of fuel type (j) in the first year (o)
ES . => energy savings for fuel type (j) in the first
‘year (o)

4.3.4.2 Benefit-Cost Ratio

Benefit/cost analysis 1is wused here *to determine the
cost effectiveness of energy programs and projects which
require added costs, such as administrative, beyond the
initial implementation costs of labor and materials. The
benefit/cost ratio gives an initial indication of the cost
effectiveness of a program upon which implementation
decisions are often based. A& benefit/cost ratio is derived
by simply dividing present value dollar savings (PVB) by
present value costs (PVC), each of which was determined

earlier in Phase 2 analysis.
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TABLE 13

Annual Cash Flow Analysis

MNat
Fusl Loan Loan Tax Tax Dousn Cash
Year Sacl Poy I Seving &M Credit Poyseant Henefit
1 +200 -248 240 +84 -5 +1000 =500 516
4 230 248 9 B4 30 —_ -_— 46
3 283 248 238 B3 36 — - a7
4 6 243 237 B3 43 -_— -— 138
3 82 52 - —_ —_ 198

Frotmm & 32500 mmem comk 20°% domn, 3yeat. 12% howr 35% tex braciat. §200 fral yoad dairings, dicalatimg o 200 400 fecersl i el

Leckie, Jim et al. More Other Hames and Garbage.
San Francisco: Sierra Club Bocks, 1981.

Source:
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Payback (years)
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Source: Jim Ieckie, et al. More Other Homes and Garbare.
San Francisco: Sierra Clu:z Eooks, 1931.

Figure 17: Actual Payback



i04

PVB
PVC
where, PVB = = DPVYB _
t] T Ej
c c c
PVC = IC + 11+ 2 et
()t (1+i)? (1+i)F

4.4 PHASE 3 - EFFECTS ON THE LOCAL ECONOMY

This phase goes beyond program cost effectiveness, as
shown in Phase 2, to examine the effect energy programs have
on the local economy. Economy effects are considered here
because energy programs often result in a significant dellar
savings to the locality in terms o¢f decreased energy
imports. Import substitution can prcmote the leocal ecconomy
by decreasing the amount of dollars which leave the locality
to pay for imports (see Figure 3). This can often lead to
local economic growth as there will be more locally spent
meney. The same effect occurs when there is increased
export activity resulting in more money for the locality.
Energy programs which may not have an immediate payback will
often create other immediate benefits such as those caused
by import subséitution. To adegquately assess energy program
feasibility these effects should also be considered.

Figure 18 indicates the procedure necessary for Fhase 3
analysis and the progression of effects. Employment is used

‘'as an indicater in this analysis |because o¢f data
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availability and the need for a common unit to express all
economy effects. The following sections will include a
discussion of direct and indirect employment created, effect
on local energy suppliers, and other minor economic effects.
Each effect will be dependent on the type of program, its
intensity, and local economic conditions. Example
calculations are provided in Appendix B to further
illustrate the procedure outlined in these sections. This
phase provideg only a general analysis which will have to be

modified for the local situation.

4.4.1 Direct Emplovment

Direct, on-site employment will be created with the
implementation of most energy conservation programs and
production "projects. For example, workers reguired to
install a solar DHW system are considered direct employment.
To estimate direct employment, program implementation costs
are examined to determine the breakdown of costs. Costs
attributable to labor (LC) are multiplied by the percent of
total labor cost which is attributed_to various wage sectors
PC(k). This can then be divided by local estimated wages
W(k) for the labor sector affected. This will give number
of jobs created in that employment sector J(k). The sum of
all employment sectors affected will be total direect jobs

(DJ) .
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Dy =27
I = (LCk / wk) /t
LCk = IC * PCk
vhere, Jk => direct jobs created in sector k
ILC => totél labor cost
LCk => labor cost im sector k
Wk => wages for secf;r k
PCk => Z of total lgbor cost for sector k
k= employment sector
t => implementation period
When energy production projecﬁs are considered there
will likely be some importing of specialized trade workers.
This will decrease total direct jobs and their indirect
effects since wages, 1in part, will be spent outside of the

local eccnomy. Considering this for all programs, the use

of local workers will reap the maximum benefits.

4.4.2 Indirect Emplovment

Indirect empleoyment will result when direct local
expenditures are made; thereby, creating expenditures
somewhere else in the eccnomy. For example, workers hired
to install a sclar DHW system will receive wages as a direct
result of the energy program. Scme of these wages will

directly leak out of the locality in the form of taxes and
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savings. Remaining wages will then be dispersed through the
local economy to pay for such. items as: food, housing,
personal goods and services, transportation, medical,
recreation, education, and 1local taxes. An increase 1in
indirect housing expenditures may then c¢reate further
indirect expenditures in the local lumber yard. This effect
will continue on for infinity.

The proximity of a community to other communities and
its ability to produce goods and services locally will
determine the extent of the multiplier effect. Totally
isolated, self-reliant communities would reguire no imports;
thereby, enabling them to retain all expenditures. Such a
condition would of course not occur 1if the community was
examining ways to reduce energy imports. On a more
realistic scale, communities which are a suburb of a larger
city will 1likely loose nearly all indirect expenditures to
the surrounding area. Finally, there is the community which
may be isolated to a certain degree from other large cities
and therefore require only a percentage of its goods and
services to be imported. This more typical community will
experience a multiplier effect but it will be considerably
smaller than that which would be derived by one of the
commonly used economic impact models, the export base model.

The export base method produces a multiplier which is
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misleading due to its use of an average multiplier for the
whole economy rather than multipliers which are industry
specific. A study done by Garrison (November, 1972, p. 337)
on the multiplier effect on small rural areas, reinforces
this concept:
"The multiplier analysis applied to the five
counties in which new industry located during the
period 1958-63 suggests that, in addition to the
new plant payrell and employment, there was a
modest multiplier effect on personal income in the
local consumption sector of the rural economy.
However, the multiplier effect on employment was
rather small. ©Only 98 new jobs in trade, finance,
services, and other local consumption of nonbasic
activities were attributed to the new plants,
which had a combined local employment of 1,177."
Economic effects are commonly analysed through one of
three economic models: input-ocutput, econometric, and
export base. The input-output model provides a large degree
of sector detail, giving necessary results and more. Use of
it will, however, depend primarily on availability of
resources since it is quite expensive and time consuming to
develop. Los Angeles used an input-output model for their
economic analysis. Econometric models can also provide
detailed economic impact analysis. They are, however, quite
difficult to apply at the 1local level due to data
requirements which tend to increase required time and

expense. Philadelphia used an econometric model for their

economic analysis (Winger, 1977).
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The export base model has many problems inclﬁding its
use of only twe sectors, export and local. This results in
an often overstated average nmnultiplier which may not
accurately apply to all sectors. Despite its problems, the
export base model has been used for many years as a
determinant of 1local economic growth. It is easily
understood and can be implemented quite cheaply compared to
the input-output and econometric models. The export base
model concept will be used for this section of Phase 3
analysis.

An accounting approach will be used here to examine
indirect employment effects. It is similar to export base
in that it acknowledges injections and leakages which effect
the local economy. It is used over the export base method
because 1t c¢reates more accurate multipliers which are
industry specific. The many assumptions involved, however,
lessen the degree of accuracy achieved by this accounting
approach. For this reason, any existing econometric and
input-output model for a community should be used to arrive
at the most accurate results. Once developed, these models
can be applied to wvaricus local economic situations at a
lesser cost. Export base is also not used here due to its
inability to consider injections such as dollars spent on

materials and program dollar savings. These injections are



111

guestionable due to the theory that this money would have
been spent locally despite energy program implementation. A
case can be made, however, for these injections when the
money invested is obtained from outside sources, such as a
federal cor state grant.

The accounting approach derives the increase in local
income due to energy programs and then tracks this dollar
amount through the local economy to estimate how much money
remains in the locality. Indirect jobs are then derived
from this dollar figure. Figure 18 will be helpful for
interpreting the -flow of money which occurs in this
apﬁroach. The following is a discussion of injections and
leakages to the local economy occurring as a result of
implementation of energy programs and the subseguent

indirect jobs created.

Injections. There are basically three factors creating an
increase in local income, they are: direct wages, dollars
spent on materials, and program dollar savings. Direct jobs
as discussed earlier will provide an injection into the
local economy in the form of wages earned. This can be
thought of as the figure earlier determined to be cost of
labor (LC).

Implementation costs will include cost of materials
(MC), this amount should be available from the

implementation costs determined earlier in Phase 2. A
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breakdown of materials used and costs of each should be
examined to determine what materials can be bought locally
and what will be imported. A rough estimate of material
costs which are bought locally (MC) will then be a direct
injection to local income.

Dollar savings (PVB) were derived in Phase 2 and can be
used here as a direct injection intoc local income. The
total amount of these injections divided by the
implementation period (t)} will be the annual increase in
iocal income (I) as shown in the following equation:

I = (LC + MC + PYB)/t
wvhere, I => increase in local income
LC => cost of labor
MC => cost of materials
PVB => present value dollar savings

t => implementation period

It might might be argued that an increase in income is only
attributable t¢ dellar savings. To a certain degree this
will be true for locally funded programs. Those programs
which are funded by outside sources, however, will cause an
increase in income which can be attributed to all of the

above injections.
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Leakages. An increase in local income can be thought of as
a household budget, to determine how much money is spent in
various sectors of the economy. To do this, census data
referring to the locality or region should be used. From
this we can determine the percentage which is lost to
federal and state taxes (T). This is.multiplied by income
(I) to give the dollar amount lost to federal and state
taxes I(T). Savings (S) are also considered a 1leakage
because of the uncertainty of where savings are distributed
in the form of investments. They can be derived in the same
manner as taxes, ie: multiply the percentage saved (S) by
income (I) to give income lost to savings I{S). Subtracting
both of these leakages from income, we are left with income
available for household consumption or disposable income

I(H) as shown in the following eguations:

I,=1=-1_-1

a
]

L]
*

=]

where, IH => disposable income
I => increase in local ihcomé_
I, => income paid for t%xes'
IS => income in savings
T => Zrof incoﬁe, lost to federal and state taxes

S => 7 of income, saved
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Disposable income I{(H) can now be multiplied by
personal consumption rates for each sector LPC(K), or the
percent of expenditures which are retained locally in the
remaining sectors of the economy: food, housing, personal
goods and services, transportation, medical, recreation,
education, and local taxes. This will give income retained
locally for each sector I(k). Persconal consumptionn rates
will vary significantly by community since they are based on
lécal availability of goods and services. For housing,
transportation, medical, recreation, and education,
estimates will be based primarily on assumptions about the
locality. For example, in looking at transportation, if the
cemmunity has several car dealers, mechanics, and gas
stations, we can assume that most of this money will be
retained.. If, however, the community - supplies only
gascline, the percentage lost will be based on the percent
of expenditures occurring in other components of
transportation. Census and employment data on the locality
may be helpful in determining the degree of local economic
activity occurring in each sector. Some assumptions will
have to be made for smaller communities which do not have
such data disaggregated for them. Local taxes in most cases

will be totally retained. Dollars retained +through
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expenditures on food, and personal goods and services will
depend on the retail attractiveness of the area. This can
be estimated with the use o0f a gravity medel.

Gravity models are based on Newton's Law of Gravity,
where the attraction between two bodies is based on the mass
of each and the distance between the two as shewn in the

following formula (Dickey, 1975 p. 200):

where, F12 => the gravitational force between bodies 1 and 2
Ml => the mass of body 1
M, => the mass of body 2
d12 => distance between bodies 1 and 2

G => constant

This has been related to shopping travel and dollars spent
outside the community for retail as is described in the
following example (Dickey, 1975 p. 200):

M(1l) might represent the "mass" of trips available
at, say, a residential area; M(2) the 'mass' or
attractiveness of a shopping area; d(l12) the
distance between the two areas; and F(12) the
number of trips between the two areas. This
interpretation would imply through the gravity
model that the greater the size or attractiveness
of the +two areas (masses) and the 1less the
distance between them, the more would be the
number of interarea trips. This was found to
resemble many real world situations."
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Using this model, the degree of retail trade occurring
in the locality and outside of the locality can be
determined. Dollars remaining in each sector after imports
are considered I(k) can be divided by annual wages for that
sector W(k) to determine indirect jobs <c¢reated in each
sector JC(k). These can be totalled to equal total indirect

jobs created (JC) as is done in the following eguations:

JC = EJ(:k
.Jck_ = Ik / W,
= *
L =1, LPC,

where, JCk => jobs created in sector k
Ik => income retaimed in sector k

Wk => wages paid in sector k -

IH => disposable income

LPCk => personal consumption rates in
sector k (% retained locally)

k => consumption sector

4.4.3 Effect on Local Energy Suppliers

The potential decrease in Jjobs to the local energy
suppliers must also be considered. Since less energy will
be used as a result of energy programs, conventional energy
supply businesses will be expected to decline to some

degree. It is proposed that this decline will produce a
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"downward multiplier effect which is expected to be
relatively small, however, because of the minor fraction of
energy expenditures which stay in the locality" (Daspit,
1981 p. 36). Conclusions about this effect were reached in
another study {(Los Angeles, 1981 p. 105):

"No jobs are displaced in the utility industry

when energy is conserved (or produced). This is

because employment in the industry is relatively

insensitive to the amount of energy sold, due to

the capital intensive nature of utility industry

production and necessity of retaining operation

personnel in reserve even when ©plants and

equipment are idle. For this reason, no job

displacement has been subtracted from the

'respending jobs' created"
It can be assumed through these examples that although there
may be an effect it is likely to be negligible. To estimate
the effect, despite its proposed insignificance, dollar
savings PVB determined earlier, are divided by average local
utility wages (W) to determine jobs lost (IJ). This should
result in a rough estimate which can be subtracted from
indirect jobs created to equal net indirect jobs:

JL=(PVB/ W)/t
where, PVB => present dollar savings

W => average wage for utility workers’

t => implementation pericd

IJ] = JC - JL

where, JC => jobs created
JL => jobs lost
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4.4.4 Minor Economic Effects

There will be minor economic effects which result from
energy plan or preogram implementatiocn. These effects can
not be easily quantified and should ‘only be considered
qualitatively. These effects will inclﬁde: opportunity
costs, cyclical sensitivity, population growth, and others.
Opportunity costs occur when money 1s tied wup inr an
investment thereby eliminating the "opportunity" to invest
elsewhere. The degree of sensitivity which a community has
to national economic conditions is measured as c¢yclical
sensitivity. It 1is ©possible that by reducing energy
consumption and becoming less dependent on energy imports, a
locality will not be as affected by (sensitive to) national
energy shortages and prices. Population greoewth in a
community which has decreased its reliance on energy imports
may 1increase the multiplier effects especially if new
industry moves inte a community because of lower energy
costs. There are likely to be many cther factors effecting
the local economy, but mest will be insignificant asides.
Once program feasibility is decided they may only serve to

reinforce program implementaticn.



Chapter V

SUMMARY AND CONCLUSION

This thesis supports the hypothesis stated in the
introduction: "community energy planning efforts in the
U.S. do not reflect indepth analysis of effects on the local
economy." Community energy plans and programs of twenty-
five communities examined in this thesis included in nearlx
all cases, the study of program cost effectiveness.
However, most plans and programs lacked any analysis
performed to determine the effects on the local econony.

The case studies were divided into three groups based
on the degree of economic analysis which had been conducted
by the community on their energy plan or program. The first
group provided no economic analysis at all or what was
provided was very limited, referring only to program cost
effectiveness with no analysis to substantiate the data
provided. The second group, by the most part included data
and some analysis of program cost effectiveness. Some
communities in this group also included effects on the local
economy; however, with the exception of Carbendale,
Portland, and Springfield, no analysis was provided to
substantiate the data. This group on the whole provided

more extensive data and analysis than group one; however,

119
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none of these communities provided detailed economic
analysis of both program cost effectiveness and effects on
the local econemy. The third group contains two
communities, Philadelphia and Los Angeles which performed
detailed economic analysis on their energy plans and
respective programs. The other two communities included in
this group, Bridgeport and Boulder, ﬁrovide economic
analysis; however, it is considered tec be questionable due
te the manner in which it was developed. Each case study
was written to include any information which addressed the
gquestions discussed in Chapter III.

Chapter III examined the relationships between econcmic
analysis and community energy plans and programs through a
discussicn of the fellowing three questions:

1. Do community enérgy planning efforts in the U.S.
reflect indepth analyses cof effects on the local

economy?

2. Does economic analysis facilitate implementaticon of
energy plans and programs?

3. To what extent do economic analyses conducted in
those communities studied support the claim that
community energy pregrams benefit the lecal economy?

The first‘question is a restatement of the hypothesis, and
as stated above, evidence provided in the case studies
indicated that indepth analysis of effects on the local

econcmy, did not cccur in most cases. Cnly twelve cf the

twenty-£five communities examined eccnomy effects and five of
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these only provided data with ﬁo analysis. Five others
provided analysis but it was limited with questionable
documentation. Only two, Los Angeles and Philadelphia
provided indepth analysis of economy effects. The present
lack of analysis on economy effects was considered to exist
partly because of misconceptions about the degree and type
of analysis necessary and limited resources available to
perform such an analysis.

Economic analysis alone cannot always guarantee program
implementation, as was discovered in a study done by Corbett
and Hayden (1980) and later supported by another study done
by Randolph (1982). These studies concluded that there are
three key roles present in nearly all communities which have
had success with implementation, including: a committed
elected official, technical support personnel (tec provide
mostly cost effectiveness studies), and a local energy
constituency. Economic analysis was present in the form of
program cost effectiveness in all of the twenty-two
communities which were successful in program implementation.
Nine of these communities supplied data within their
reports; however, no analysis was included to verify the
data. In such instances it might be assumed that the data
was nevertheless valid since it was often used to implement

the program. The studies mentioned above (Corbett and
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Hayden, and Randolph) clearly indicated the need for cost
effectiveness studies in order to achieve implementation.
Further study beyond the scope of this thesis, however,
would be necessary to determine how influential program cost
effectiveness is in the decision for program implementation
in these particular cases. It can only be assumed here that
a community is not likely to implement a program invelving
public expenditures of money, when the program i1is not
thought to be beneficial at least in terms of program cost
effectiveness.

There is not enough evidence presented here to
determine whether analysis of economy effects is always
helpful in program implementation. A lack of economy
effects data may not inhibit implementation when the above
stated roles are filled; however, provision of it may
further serve to influence a hesitant community.

The benefits to the local economy referred to in the
third question were projected to be substantial in the two
communities (Los Anéeles and Philadelphia) which performed
detailed economic analysis. Further monitoring of
communities during and beyond program implementation would
provide the evidence necessary to further validate this
point. The economic benefits often referred to Dby

communities are in most c¢ases only assumptions, which
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although reasonable, require data to substantiate the claims
if they are to be considered wviable. Chapter IV provides a
means for addressing the economic benefits alluded to by
some communities, and overlooked by others.

The framework which was develcoped in Chapter IV is a
major focal point o¢f the thesis. The framework was
developed in phases which are progressive and can be
followed to the extent that rescurces are available. Phase
1l examines energy audit data relating it to dollars spent by
a community on energy and hew much of that is retained in or
lost from the locality. Phase 2 1is the £first part of
economic analysis, it considers program ceost effectiveness
which often determines program feasibility. Phase 3, the
second part of economic analysis, examines the effects of
energy plans and preograms on the local economy. Economy
effects as they are referred teo in this phase, are expressed
as jobs gained or lost by the locality as a result of plan
or program implementation.

To conclude, the framework is a simplistic, vyet
reasonably accurate means for performing economic analysis
on energy programs. By aveoiding the complexities of other
econocmic models, this approach allows the potential for
communities to perform the analysis in house, and still

attain an adequate degree of accuracy due to the development
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of industry specific multipliers. The extent to which the
analysis of economy effects will influence implementation,
however, remains uncertain without more extensive study.
The degree of influence will likely depend on the individual
situation and the need for justification of program

implementation.



Appendix A
SUMMARY TABLE OF EQUATIONS

Phase 1 - ENERGY ECONOMIC AUDIT DATA

Total Energy Bill (TE) => Sum of products of energy consumption and
energy price over all sectors and fuel types

TE = £&E, * P,
1k 3k 3
where, E => energy consumption (in BTU”s)
P => price of energy (constant $/BTU)
j => fuel type

k => consumption sector

Phase 2 - PROGRAM COST EFFECTIVENESS

Potential Dollar Savings => Sum of products of energy savings and
energy prices over all sectors and fuel
types, expressed in present value dollars

PVB = < PVB .
t] t

]
'Y -
PVE . =B, 1+
e £ / (1+i)
= *
Btj Ptj Estj

where, PVB => total present value dollar savings
B => dollar savings
P => price of energy ($/BTU)
ES => energy savings (BTU"g)
t => future year
j => fuel type

i => discount rate
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Program Costs => Initial cost plus discounted cost for each future year

Cy C, e
+ > L] L ] + _—

+
(1+)1 (1402 (1+0)t

PVC = IC +

where, PVC => present value costs
IC => initial investment
Ct => costs in yeaf t
t => future year
i => discount rate
Actual Payback (AP) => Initial investment cost divided by first year

dollar savings discounted for interest and fuel
price escalation rates

IC
1+ (2. P . *ES ) * (R-l)]
J 07 0]

log R

AP = log

where, R => l+r/1+i
1 => discount rate
r => escalation rate of fuel prices
IC => initial cost

£Pp _  *ES . => first year savings
J 9] o]

Poj => price of fuel type (j) in the first year (o)

ES . => emergy savings for fuel type (j) in the first
] year (o)
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Benefit/Cost => Present value dollar savings divided by present value
dollar cost

PVB
PYC
where, PVB = = PVB .
t] t]
c c c
PVC = IC + 1 1 + 2 ) + o e .+ —L
(1+i) (1+i) (1+i)*

Phase 3 - EFFECTS CN THE LOCAL ECONOMY

Total Direct Employment (DJ) => Dollar cost for on-site labor divided by
wages for each labor sector

=2
DJ Jk

=g, 1 W) e
= *
LCk IC PCk

where, J => direct jobs created in sector k

k
LC => total labor cost

LCk => labor cost in sector k

Wk => wages for sector k

PCk => Z of total labor cost for sector k

k => employment sector

t => implementation period
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Total Indirect Employment (IJ) => Net jobs from indirect jobs created
and from indirect jobs lost.

IJ = JC - JL

where, JC => jobs created
JL => jobs lost

Jobs Created => Indirect jobs resulting from an increase in local
expenditures.

Jc =2JC,
JCk = Ik / Wk
Ik = IH * LPCk
where, JC, => jobs created in sector k
I, => income retained im sector k
W, => wages paid in sector k

I, => disposable income

LPCk => personal consumption rates in
sector k (% retained locally)

k => consumption sector
Leakages => Dollars lost from the locality

I =I-1.-1

where, I, => disposable income

I => increase in local income

IT => income paid for taxes

IS => income in savings

T => £ of income, lost to federal and state taxes

S => % of income, saved
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Injections => Total dollar increase in local
income due to energy programs

I = (LC + MC + PVB)/t
where, I => increase in local income
LC => cost of labor
MC => cost of materials
PVE => present vélue dollar savings

t => implementation period

Jobs Lost => Jobs lost through fewer sales by local energy
suppliers

JL=(PVB/ W) t
where, PYB => present dollar savings
W => average wage for utility workers

t => implementation period



Appendix B
SAMPLE CALCULATIONS FOR PHASE 3 ANALYSIS

Given: A community energy program is established to install ceiling
insulation in 20000 housing units over a 5 year period (t) at a
total cost (IC) of $12 million. The total cost is composed of a
labor cost (LC) of $6.5 million and of a materials cost (MC) of
$5.5 million. The total present value dollar savings (PVB) are
estimated to be $8,000,000 for the 5 year period.

Find: Total Direct and Indirect Employment

Total Direct Employment (DJ)

DI = J v e e =D =T +J
k = 4} emp2+ 10 emp
= 57 employees
I = (Lck / wk) /t . . .= J,=($5,850,000 / $25,000/yr/emp)/5yr

= 47 employees

b oe =D Jz=($650,000 !/ $12,500/yr/emp)/5yr
= 10 employees

IC, = IC * PCk . ¢ o =2 LC1 = $6,500,000 * .90
= $5,850,000

e e =2 LC2 = $6,500,000 * .10
= $650,000

Assume: LC = $6,500,000 => total labor cost

PC1 = ,90 => Z of total labor cost

PC2 = ,10 => ¥ of total labor cost

W o= $25,000/yr/emp ($12/hr) => wages
W, = $12,500/yr/emp ($6/hr) => wages

where, J = direct employment in sector k

k
k=1 => construction employees

k=2 => administrative employees
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Total Indirect Employment (IJ)

IJ“JC—JL ...=>IJ=59€mp-156‘mP
= 44 emp

where, JC => jobs ecreated

JC =

JC

k

JL => jobs lost

L] L] L] =>
JCk JC

JC

1
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+ ch + JC3 + JCA

=16 + 21 + 5 +12 +5
59 emp

“Iklwk L I ]

= *
I IH LPCk .

where, I
K81
k=2
k=3
k=4
k=5
k=6

=> JC

2> JC

=> JC

=> JC

=> JC

1 216

2

21

3

5

12

=5

a>

-
I

= $2,600,000
$390,000

$2,600,000
$260,000

If
v
(=

nn

=> I, = $2,600,000
$104,000

$2,600,000
$156,000

1t
\'4
-

h

$2,600,000
= § 78,000

=> income per sector

=>
=>
=>
=>
=>
=>

housing

feood
transportation
clothing, personal
medical care
public utility

+JC
¥y

$390,000 / $25,000/yr/emp

$260,000 / $12,500/yr/emp

$104,000 / $20,800/yr/emp

$156,000 / $12,500/yr/emp

$ 78,000 / $17,000/yr/emp

* .15

*
=
=

*
[=]
w

care
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Iy=I=1I,=-I; ...= 1I,=38M/yr - $/yr - $.44/yr

$2,600,000/yr

I =1*T e oo =21

T $4,000,000 * .25

$1,000,000

I,=1*3§ o o v =21

g $4,000,000 * .10

$400,000
I =(LC +MC + PYB)/t . . . =>
I = ($%6.5M + $5.5M + $8M)/5yr
= $4,000,000

where, IH => annual income for household expenditures
Assume: T = .25 (% of income, lost to federal and state taxes)
8§ = ,10 (Z of income, saved)
Personal Consumption Rates (retained locally):

LPC1 = .15

LPC2 = .10

LPC3 = .04

LPC4 = ,06

LPC5 = ,03

Assume: W, = $25,000/yr/emp ($12/hr)

x]
[

$12,500/yr/emp ($ 6/hr)

=
(|

$20,800/yr/emp ($10/hr)

=
]

$12,500/yr/emp ($§ 6/hr)

=
]

$17,000/yr/emp ($ 8/hr)

x
]

$20,800/yr/emp ($10/hr)

JL = PVB / We /¢t « o« =>JL = ($1.6M / $20,800/yr/emp) / 5yr
= 15 employees

Assume: Only 20%Z of PVB would have been retained locally,
(i.e. PVYB = 8,000,000 * ,20 = 1,600,000) due to existing
leakage of local energy dollars to outside suppliers
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