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COMMUNITY ENERGY AUDITING: EXPERIENCE WITH THE
COMPREHENSIVE COMMUNITY ENERGY MANAGEMENT PROGRAM

I. INTRODUCTION

This report ié the second in a series of Preliminary evaluations of the
first_phase of the Comprehensive Community Energy Management Program (CCEMP).
CCEMP is a l6—cgmmunity pilot program designed to test the rble of locai govern-
ment in.eﬁergy management.* The program is funded by the U.S. Department of
Inergy (DOE) and managed by Argonne National Laboratory (ANL).

The pilot program is designed to develop, test, and demonstrate compre-
hensive community energy management planning techniques. Experience of the 16
commuﬁities will result in useful information on organizational arrangéments,
on planning/implementation approaches, and on methodologies‘for doing local en-
ergy manégement planning. The results of the pilot program will be disseminated
to other communities starting energy planning through publication of a guidebook
and other means. This information.also will help determine future federal policy
on local energy planning. |

The plgnning method provided by DOE to the pilot communities is farily
traditional, It involves the following planning.process.

] Establishing a planning organizational structure and project work
plan

e Estimating or "auditing" the community energy demand and supply
patterns -

e Establishing community energy management objectives

e Identifying and evaluating alternatives and strategies for
meeting energy management objectives

. ® Preparing and adopting a community energy management plan.

* The contract with a seventeenth community, Tulsa, Oklahoma, was terminated
in early 1980. :



2.

Figﬁre 1 on the next page depicts the logic of the planning metﬁodvpro—
vided to the communities. The methqdology providedAby DOE consists of three
volumeés. The firsg volume contains the main body of the workbook and.procedﬁres
for analyzing energy alternatives. In the first volume, frequent reference is
made to both appendiées and worksheets. The second volumé §f the report pfesents
the referenced appendices thch provides backup iﬁformation for the procedures
discussed in the main body pf the workBook. The third volume is the methodology
for a community energy audit and contains the worksheets which are used to re-
coxrd the data aé it 1is being collected vr calculated as indicated in the main
body of the»workbnnk,

Communities began the program in October 1978 with most completing re-
quired ﬁogk p;ans by Spring of 1979. A preliminafy assessment* of the organiza-
tionél phase was prepared by the Academy for Con;emporary Problems, which is
monitoring and evaluatiﬁé the>CCEMP under. a contract'to'Argonne National Labor-
atorf. The qrganizing'repor£ presented background on the vérious community.
approaches‘for establishing local energy management planning capability. The
purpose of this second monitoring and evaluation repor; by the Academy for
Contemporary Problems is to document and assess progress on CCEMP since comple~
tion of the.Organizaﬁional phase. The first two Academy reports alonngith
future reports on other phases of the CCEMT‘will providé the basis for the
Acadeﬁy's final report to Argonne and DOE on the overall CCEMP experience.

This report focuses primarily on the communities' process and technical

experiences with the auditiﬁg and projection phase of :CCEMP. Because the communities

* The first report is entitled Organizing for Comprehensive Community Energy
Management Planning: Some Preliminary Observations. ANL/CNSV-TM-27, Argoune,
Illinois. December 1979. It is available through the National Technical '
Information Service. '

“

-
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are at various stages in the development of their energy plans, and because some

of the communities are working concurrently on auditing, and establishment of

objectives‘and.specific energy management alternatives; the report necessarily

goes beyond the audit phase of the CCEMP.

Specific objectives of the report are:

To provide local officials and staff with information on lessons from
the audit, projection and general planning experiences of the CCEMP

~communities.

To provide Argonne National Laboratory and the Department of Energy
with information useful to the fiurther develapment ot lncai energy
management planning methods.

The report ic based on community planning documents, peroonal intervicws

by Academy staff with key individuals involved in the planning process, and re-

ports by local monitors* working with the Academy.

In keeping with the objectives, the report is organized into the follow-

ing -sections:

Sectijon II presents the evaluation issues and key findings based on
the communities' experiences from Spring of 1979 to approx1mately
March of 1980. - _

Secllon TIIT glves an vrganlzed review of experience of communities
in opplying thc detailed oudie mcehodology for estimaring current
community energy consumption and projecting future consumption and

supply.

Section IV provides a preliminary assessment of how audit information
is being used in other CCEMP tasks.

" Section V presénts an organized review of preliminary lessons from
development of the community planning processes.

Section VI provides preliminary conclusions on the audit and planning
methodology.

’

As with any assessment of a program not yet completed, a note of caution

is in order. First, the basis for the assessment is observations and planning

*  On-site monitors under contract with the Academy who serve as passive ob-
servers of the community process.

-



documents from 16 highly diverse communities. The wide range §f community back-
gfounds, approaches, and project timiﬁg limits the potential for generalizipg
from these individual cases. This "information" base must be used cautiouély in
developing préliminary conclusions on the funétioning of the CCEMP experiment.
Second, the units of observation are pianning processes Stiil at their formative
stages. - The serious questions gbouf the value of the audit and its role in local

comprehensive energy planning can only be addressed at the conclusion of the plan-

ning process in each community.

Withiﬁ these 1imitations,‘this report attempts to present felevant examples
and prgliminary lessons from the community experiences. The report also attempts
to make educated guesses on Fhe implication§ of oth;r outcomes which are not yet
clear. - Such observations may be helpful to other communities starting local energy

planning programs.

<



II. EVALUATION ISSUES AND SUMMARY OF FINDINGS

Introduction

Preparing base year audit and consumption projections has occupied the
better part of a year for most of the CCEMP communities. Although all but four
communities applied the general audit methodology, several modified various
parts. More than half of the communities also made key changes in their com-
mittee structures during this period.

Table 1 gives an overview of each community's ‘organization arrangements,
key changes that occurred during the audit phase, and some highlights on the
audit exercise.

e Nine of the 16 communities altered their initial committee structure,

including four of the five small cities. Changes included the ex-
‘pansion or reconstitution of policy advisory committees and the es-
tablishment or deletion of subcommittees.

e Half of the communities modified the detailed audit methodology
-procedures by (1) performing multiple small area energy audits
(common to multi-jurisdictional programs), (2) conducting supple-
mental audits (for the agrirnltural sector and business districts
or particular building types), or by (3) adopting other methods
for specific sectors (notably, the industrial sector).

e In lieu of the detailed audit methodology, three communities com-
pleted the audit by apportioning aggregate utility data between
various sectors and one utilized a state-developed econometric
model. Both large cities departed from the suggested methodology.

This report is concerned with (1) the community experiences with the
planning methodology, of which theé audit methodology is an important part;
and (2) the development of the general planning prdcess. The interim evalua-

tion presented deals with four questions.

1. How well did the specific audit methodology provided to communi-
ties work? ‘

2. Given community adaptations to the audit methodology, what lessons
are there for community energy auditing in general?
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Committee (policy)
6 subcommittees (ad-
visory)

~ Transportation
-~ Governmental

- Supply

- Industrial

~ Commercial

- Residential
Municipal Support
Group (review/
coordination)

Technical Resource Group

(conrdnation)

disbanded upon complet-
ing recommendations

addition of two other
parcels--construction
and fishing

Industrial process
audits (jolntly with
King County CCEMP)
Joint-county-scale
transportation sector
audit with King County

. - N
TABLE 1. OVERVIEW OF COMMUNITIES"
- . - ] . Base/
- Lead Committee Committee Audit Adaptations/ Projection
Cosaminity Agency Structure ’ Changes Approach Innovations - Year
smali Cictes
.Boulder, CO City Planning 13 member Task Force (policy)  pxpansion of Task Planning = Building audits for 1978/1990
- Department 6 subcommittees (advisory) Force methodology commercial and in-
- Solar Activacion of dustrial sectnra,
- Residential conservation suhcomaittees unsuccessful for resi-
- Industrial/commercial dential, followed by
- Building code residential survey
- Land use regulation .
- Transportation
Creenville, NC Energy Con— 9 b Energy Manag 3 tituted Planning ~ Industrial sector 1978/2000
servation and Comuission (policy) Energy Management wethodology survey
Management Technical. Advisory Group Commisaion follow= ~ Disaggregated
0ffice-Green~ Citizens Task Force ing eunicipal utility data for
ville Utilicies election residential and
Coumisaicon Deletion of Citi- commercial sectors
zen Task Force
) subcommitteas
Janesville, WI Public Works No committees N/A Apportioning - Only residential and 1970-1979/1985
Division aggregate municipal sector
utility daca audits, were con-~
ducted
- Time series data
Portland, ME Office of 27 member Portland Deletion of four Planning ~ Disaggregated utilicty, 1978/1985
. Energy Con- Energy Reduction Team subcommittees methodology data for residential
servation - (policy) - Municipal operations sector
City Manager's 2 subcommittees (advisory) - Demand - 1002 survey of indus-
Off 1ice - Public awareness - Supply trial sector
. - Conservation and - Economics and
alternative energy finance
Richmond, IN CCEMP 7 member Executive Expanslon of Execu- Planning - Disaggregated utilicy 1978/1985
Department Committee (policy) tive Committee methodology ddta for residential,
Resource Inventory Abandonment of case commercial, industrial,
Council (existing study group forma- and municipal sectors
entity for citizen tions and, instead, - Supplemental audits:
input) use of existing com- 1) Local building
sunity organizations types .
as advisors 2) Discrict audits -
CBD and shopping
center
Intermediate Cities
Dayton, OH Central 20 member Steering None Planning - Sample sugveys of 1978/19856 2000
Services Committee {policy) methodology residential, com-
Departmeént Action Plan Team : mercial and {ndus-
(technical resource trial sectors
1 organizations) ~ Addition of two
office, construction,
and communications
parcels to commer-
cial sector
Knoxville, TN Metropolitan 11 member Steering Expansion of Steer- viauning ~-Based primarily 1978/1982
Planning Committee (policy) ing Committee mechodology upon secondary
Commission Executive Manage- Reoriantation and source information
ment Conmittee (re- activation of sub-
view) committees, origi-
5 gsubcommittees nally concelved as
(advisory) - Inner-city resi-
~ Land use dential
~ Buildings and = Suburban residential
structures - Commerctal/industrial
- Trangportation - Municipal/institu-
- Brmergency con~ tional
tingencies ~ Technical ceview
- Alternative
energy
reenurces
Seattle, WA City Energy 25 member Energy Contingency Planning Planning - Extensive survey of 1978/2000
Office Led. Citizens Subcommittee (ad hoc) methodology commercial sector and




TABLE 1.

OVERVIEW OF COMMUNITIES (Continued)

Large Cities

Los Angeles, CA

Philadelphia, PA

Cauntion

‘A]iegheny
Councty, PA

King
Conaty, WA

Wayne County,
*l

Areawides

Greater
Brideeporr, CT.

Sonth
Florida., FL

Toledia Area,
ol

Energy
Coordinator-
Mavor's Of-
fice

Office of the

City Representa-
tive and Direc-
tor of Commerce

Encrgy Division
County

Planning Pe-
pavemont

Energy Plaaning
Project, Office
of the County
Executive

Intergovern~
mental Affairs
and Hanagement
Of f lce-Wayne
Congney

Greater Bridge- .

povt Regional
Plaaulug Agency

South Florida
Regfonal
Planning Council

Tuledy Metro-
polltan Aren
Council of
Covarnments

27 member Energy Manage-
ment Advisory Board
(Policy)

Technical Advisory Coa-
sortium (advisory)

7 mcmber Euevgy
Policy Task Force
(policy)

50 memher Advisory Com-
mittee (policy)

f anhrammittqes (advi-
uuiy)

- Supply network

- Industrial

- Residential

- ‘Municipal

-~ Commercial/cftvic/

lusidtluclunal
- Traonsportation

16 member Steering

Committee (policy)

Task Forces (advisory)

- Commercial/lnstitu-
tional

~

. = Government operations

- Industrial

- land nse

Renewable resources
- Ragidantial
Transpocrtation

18 member fnergy Manage-
ment Council {poliuy)
Commnity Enerpgy
Planning Task Foece (Ad-
visory) .
Mo nmane Opagatfoms Fask
Force (advisury)

Operating Growp (minicipal

lialsen)

6 membcr Energy Stéering
Committee (policy)

7 Advisury vommiccass

- Public policy

~ Commerce amd industry
Energy suppliers
Environmental
Planning and develop-
ment

Transpurtacion
Citizens/consumers

Regional Planning Council
(policy)

Energy Warking Group
(technical advisory)
Energy Revicw Group
(review and conrdjna~
tion)

) memher Faergy tuldance
Croup (ponlicy)
subcommittens

Conmunity energy audit
- Crisis contlopency
planning
Communications

Reading

Energy conservation

)

None

Abandoned elaborate
polcy and task force
committee structure
following the comple-
tion of audit and ob-
Jectives

Congolidation uf tech-
nical Advisory Commit-
tee (TAC) amd Pulley
AdV1goty Lommittec
(PAC) into a single
advisory committee
(Policy and Technical
Advisory Committee)

Creation of 90 member
task forces

None

Creation of task
force oh cogenera-
tion

tlone

Ociginally planned 4
Ayhcommitteen

- Community encryy
cad Lt

-~ lrlsis contingency
planning

Management strategles
Supplemental enecgy
systems

Econumetric
model

Apportioning
aggregate
uttlity data

Planning
methodology

Planning
methodo logy

Planming
meehnad logy

Appacticning
aggrregate utilicy
data

Planning
methodology

Planning
methoduiogy

- California Energy
Commission. “Call-
fornia Energy Demand
1978-2000" model for
Los Angeles utilicy
service area

-"Use of planulny method-
ology for street light-
ing parcel

- Approach adopted in lieu
of detailed sector strati-
fied sampling and audits
which proved unsuccess-
ful

- Usc of secondarv source
i{nformation and utilicy
records to complete
"citywide audit"” at
sector-level detail

- Based primarily upon
secondary source in-
farmarinn

- Residential
vey

sector sur-

"= lndustrial Progress

audits (Jointly with
Seattle CCEMP)

= Joint transporcation
seccor andit with Scattle
CCEMP

- Based exclusively upon

secondacy Soyrce infoemg-
tinn and plaaning method -
ology defle values

Tmilis al suuliog penpapil
for each of the 42 munici-
patit
and tra

welar lon Qéetors

- Baaed exclusively on
ntility daea and
secondary source
information

- Time =eries data for

three periada (1971,
1975, and 1978)

- Disaggregation of
regional rorals to six
municipalitics

- Dévelopment of reglonal-
specific basic energy
factors (BEF'a)

- Sample surveys conducted
for commercial and {ndus-
rrial sectors

-~ Resldentintl /eammeeeial, anmd
munictpal sector individual
andlts far 144 amall gen-

iphic data celln ’

- Sample survevs and

exceepting munfeipai

1978/2000

1977/1988

1976-77/1985

1978719902000

1975 N4

1971, 14y,
1978/ 2000

/1085

17420

by Cieveny

T rement =

intervivun

conducted for commercial and

industrial sectors
= Additinn of an yrlcuttural
[ector
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3. How does the audit information relate to the other phases of
the CCEMP planning methodology and to local energy planning in

general? :

4. How have community organizational arrangements developed and
“functioned during the audit phase?

This section is organized around these four questions. For each question,
the section gives relevant background on what was expected of the communities,
the issues used in examining the audit phase, study findings, and prelim-
inary conclusions derived from the community experiences to date. The period
of interest is the process up to the completion of the audit, or April 1980,
if the audit was not completed at that point. Thig date is approximately é
year and a half after the two-year communitylprojects started.

In order to give perspective to the sequence of activities communities
are to do, Table 2 explains the planning méthodology’steps'in Figure 1 (Intro-
duction, page 3). The DOE/ANL wqu program, based on the methodology, calls
for using the audit data to develop local energy management plans through the
indicated steps.

The three—vélume plaﬁning methodology presented to the communities, as
is suggested by the table, is a highly detailed, far-reaching set of procedures,

_background technical information} and "cookbook' steps for conducting a tra-
ditional requirements—based analysis of energy management or conservation
measures.* It was initially expected that communities would use at least the
general framework of the methodology, if not the detailed procedure. The rest
‘of this section and the report examine the degree to which communities did use
the methods during the audit phase and identify some early iessons ffoﬁ their

-~

experience,

How Well Did the Audit Methodology Work?

A large part of the planning methodology supplied to the communities

*Comprchensive Community Energy Planning, Final Report, Volume I - Workbook,
Volume IT - Appendices, Volume III - Worksheéts, HIT-703-3. April 1978.
Prepared under U,S. Department of Energy Contract No. EC-77-C-0023.

Hittman Asseciates, Inc., Columbia, Maryland.




Part I:

Part II:

Part III:

Part IV:
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TABLE 2. THE PLANNING METHODOLOGY DETAILS
Community Energy Audit

Estimation of base year energy consumption by sector (residential,
commercial, municipal, industrial, and' transportation) by fuel
type by activity for subcategories (parcels) of each sector, e.g.,
residential is subdivided into six separate parcels——31ngle—fam11y
detached, 51ng1e—fam11y attached, etc. By estimating energy
consumption for each parcel/act1v1ty/fuel use combination and
adding across all fuels, activities, and sectors a detailed es-
timate of total community energy consumption for a base year is
obtained. .

Objectives Formulation

Projection of consumption for a tuture year based on projections of
change in the parcels (i.e., growth in single-family detached
housing), again by each parcel/activity/fuel, adjusting for changes
in energy efficiency where necessary. ?

Estimation of fuel supplics for a future year that may be uncer-
tain or in short supply and identification of potential shortages
based on the projected community fuel requirements.

Identification of community energy objectives by attempting to
quantify the energy shortage for each fuel type related to each
type of land use.

Identification of Alternativesband Strategies

Identification of energy management alternatives with significant
potential to accomplish energy objectives. This is based on use
of the detailed audit information to show how various alternatives
with associated costs and dollar energy savings affect energy
conservation in land use/fuel types identified as community ob-
jectives.

Identification of strategies for implementing alternatives and

assessment of the impacts on the community of the various strate-

gies. )

Implementation

Incorporation of the objectives, alternatives, and strategies with .
legal authority, public support, and institutional arrangements to

form an energy management plan.

Establishment of periodic review and acduisition of funding.
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deals with energy auditing. Communities have spent as much as a year on prepara-
tion of the audit and some have spent as much as 50 percent of their budgets on it.
The critical question is how well did this "cookbook'" approach work.

The Cookbook Approach

Two of the three premises'underlyiﬁg‘the planning methodology deal with
the audit phase, namely: (1) to perform local energy planning it is necessary
to have detailed knowledge of current and future energy consumption, and (2) if
community physical characteristics, activities, and weather conditions are deter-
mined it is possible to estimate energy use patterns.

While the auditing method in the extreme is a highly detailed, data in-
tensive exercise, the underlying concepts are straightforward.

The audit methodology for the residential, commercial, municipal, and indus-
trial sectors consists of two parts: accounting of physical components and energy
characterization as depicted in Figure 1 in the Introduction. An accounting of
physical components will identify and tabulate all energy users for a basé year and
a future year. The physical accounting translates the community into categories and

subcategories of land use with specific energy use characteristics (such as building

square footage, number and tyﬁévaf_§E¥EE?fiights, etc.). These estimates are to be “‘
made for a base and future.year. Figure 2 shéws the steps used in the audit methodology.
The energy characterization involves correlating the detailed land use cate-
gories with energy consuming activities by fuel type (e.g;, single-family resi-
dential space heating using natural gas). The first step in this correlation is an
identification of the number of parcels (land use subcategories) using each fuel
type for each activity. The product of this exercise is an estimate of the total
square feet of given parpel type using a given fuel for a given activity.
The second step involves computation of energy use for each parcel/
activity/fuel type combination. This is accomplished in one of two ways.

Basic energy factors (typical annual Btu consumption per square foot) times

heating/cooling degree days is used where no primary data are available.
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Where primary data (energy intensity factors in Btu's/square foot) are
available, these are used directly.. Either of thcse values multiplied by the
square footage gives the estimated annual energy consumption for each parcel/
activity/fuel type. Aggregated, these give total annual‘energy consumption
for the residential,.commercial, and municipal éectors., |

For the industrial sector, the method calls for surveys of local indus-
trial fuel use.or obtaining data from other secondary cources. These es-
timates are divided‘by number of employees in each of several SIC groupings
to produce "energy intensity factors'" for industrial sectors. These can
then be used to "forecast" future industrial energy consumption based on em-
ployment forecasts.

The transportation audit involves estimates of vehicle miles traQeled
by various classes of vehicles, by fuel type. These data are multiplied
by respective Btu's/mile to give total estimated enefgy transportation usc.

Variations were expected in special data sources, level of detail; and
other specialAacalyses. Geographic variations also resulced in different
planned gpproaches, since energy consumption data in the audit methodology
were developed based on building characteristics of Baltimore, Marylénd. While
some of the larger, more energy experienced communities plannec extensive
primary data collection within the general audit methodqlogy, many of the
communities indicated in their work plans that they would use energy consumption

data contained in the audit methods.

Evaluation Issues

The major concern for this part of the evaluation was the way in which

communities appliéd the prescribed audit methodology. Specific questions
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underlying assessment of how the audit methodology worked include:

° Did the communities find the audit methodology straightforward
. and practical to apply?

° Was the audit methodology used consistently in the detail that was
suggested7 ‘If not, why7

o Were there differences among the sectors in the application of the
audit methodology, particularly in data quality and availability?

Findings

Did the Communities Find the Audit Methodology qt?aﬁgﬁﬁ[brwuvﬂ? ALl of

- the communities made slower progress on the audit than initiaily anticipated in
their work plans, Most took an additional two to six months to complete drafts
of the audit. As of April, 1980; some were still completing or refining the audit
drafts. |

Several reasons for extension of the audit period were given by communi-
ties. These include:

° Slow staff hiring (in part related Lo the spongor's contractual
process), staff turnover, and general staff inexperience in local
energy analysis :

* Unexpected problems in obtaining data, disappointment in sampling
Lespunse ratées tor specific sectors, and discrepancies and- non=-
comparability which required experimentation and approximations

. Delay in receiving utility send~-out data from which to validate
estimates
. Difficulties in reconciling estimates produced from "default"

values in the audit methodology with aggregate sector data
from utilities, requiring modifications to specific sector es-
timates - '

') Additional unplanned effort in coordinating and applying consultant
products. ‘ :

A number of communities also expressed concern that scientifically based
stratified sampling and a much longer preparation period would be neéded if
consistent statistically reliable local energy consumption profiles are to be

developed. . .
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Was fhe Audit Methodology Used Consistently in the Detail That Was
Syggested?~ The'chmuﬁities adapted the audit methodology in several different
ways. While most stayed within the general framework,* there ig considerable
variation in methods of data bo}lection and level -of detail for the land use
and activity/fuel estimates for the various sectors. The only significant de-~
partures from the genéral approach have been Los Angelés, Greater Bridgeport,
Philadelphia, and Janesville. Los Angeles used a detailed state-developed
econometric model for its base year and future year consumption estimétes and
Greater Bridgepqrt and Philadelpﬁia used secondary source information consisting

of sector level utility send-out data. Janesville is only doing the residential

and municipal sectors using time series data.

Were There Differences Among the Sectors in the Application of the Audit
Methodology? Within the five sectors of the audit (residential, commercial,

municipal, industrial, and transportation), communities generally found the

residential, municipal, and transportation sectors easier to deal with analytically
than either the commercial or industrial sectors. There are several reasons for
this result:

o The residential sector has detailed housing characteristic data
available from the Census, square footage data (usually from the
county property tax records), and the potential for relatively easy
coordination of utility fuel data with specific housing stock.
Exceptions include fuel oil data and the inclusion often of multi-
‘unit apartments in the commercial sector of utility's billing
classification systems. '

° The municipal sector, in many communities, has already had some
building-specific auditing performed under Title III of the
National Energy Conservation Policy Act. Access to local

—_—

* Land use-specific built-up sector estimates of base year energy consumption
with detailed projections of future year consumption.
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government fuel bill records also facilitates estimates of total
municipal fuel consumption. ‘ '

° The audit methodology for the transportation sector is comparable
to data and projections made by communities' areawide planning
agencies, thus facilitating regional transportation fuel use es-
timates.

° In contrast,. the heterogeneous character of the commercial sector,
the lack of systematic data on square footage, and the difficulty
in obtaining establishment level utility data (buildings are often
master-metered even when occupied by more than one type of es-
tablishment) presented communities with many information gaps in
attempting a detailed audit. In several cases, the planning
methodology "default" values were used for the commercial sector.
Total sector consumptinn from the "default" values underestimated
commercial sector estimates from utility or other sources by sig-
nificant percentages. In some cases, the audit methodology fuel
consumption percentages by subcategory (land use parcel) were simply
multiplied by total commercial sector data from utilities to arrive
at parcel estimates.

. Similarly, the planning methodology was of limited value in estimating

industrial sector consumption. In smaller communities, some direct
industry surveys were made. In others, industrial process models
were used. Again, the wide variance in energy use, even within
four-digit SIC code industries, limits fuel consumption estimates
to only the most general level, if standard secondary sources are to
be used.- Also, industries are reluctant to release proprietary.

. data for competitive reasons. : '

Conclusions

It is still too early to identify the types of benefits that may result
from attempting a detailed puilt—up audit. Information that seems unrelated
to the planning process at the conclusion of the audit:may prove useful
later. It is clear, with one or two exceptions, ﬁhat the kind of detail
actually achieved by the communities. is less than envisioned in the audit
methodology. While making a good faith effort.to follow the workbook, many
CCEMP communities eventually departed.from it. to get the job done within the
time, mnney, and dqté coustraints. This may suggest a less ambitious audit exer-
cise with a larger fraction of resources focused on other phases of the planning

process, particularly evaluation of alternatives. Conversely, more money and

W
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time might préfitably be invested in auditing if a statistically reliable de-
tailed profile of community energy consumption is desired. |

For many of the communities, the audit methodology, as applied, may have
resulted in information that is too detailed for overview and general educa-
tional purposes, butbnot the pré necessary to conduct the kind of initial
feaéibility studies envisioned in the planqing methodology.

Strict application of the detailed audit methodology also probably would
benefit frbm'computerization as has been done’in Dayton; Wayne County, TMACOG,
South Florida, and Richmond. If the audit is.to serve as a tool for analyzing
specific alternatives, the capability to manipulate a variety of the energy
determining variables is desirable. Dayton and TMACOG conducted audits suf-
ficiently detailed go warrant computer-assisted manipulation. Both contracted
at the outset large portions of the work to local universities. How this analyti- '
cal capability serves the remainder of the planning process remains to be seen,
since (as of April 1980) neither of'tﬁese communities had begun workkon sub—

sequent phases of the pfoject.

What Lessons Are There for Community Energy Auditing?

The au&it methodology provided to the communities--namely, a built-up
single year estimate of community energy consumption projected to a specified
future year--is one alternative for &eveloping local ehergy information. This
section examines the broader question of auditing aé it relates to local energy
planning and policy development, dfawing on the audit expefiences in the CCEMP

communities.



18

Alternate Purposes for Energy Consumption Data

A recent National Academy of Sciences report presents a useful classifica-

tion of alternate purposes of energy consumption data.* The report classifies

energy consumption data according to three possible. uses with varying degrees

of relevance to public policy development as follows:

*

Describing and monitoring energy consumption
Modeling energy consumption

Assessment of energy policy.

Observations made in the National Academy of Sciences report help to give

perspective to the CCEMP audit methodology and its application to date:

1) "Monitoring energy consumption provides information about the

2)

3)

total amount of energy consumed, the forms in which enerygy ls cou=
sumed, and the end uses served. . . . The limitations of monitor- '
ing for purposes of policy making are inherent in its all-
inclusiveness: monitoring data reflect all the factors that
influence energy consumption. . . .

Policy makers must be aware of changes in consumption, but they
require a more complex kind of information as well-~informatiocn
that helps to explain the cause of such changes. The purpose of
cxplanation, in contrast tn description, is accomplished by the
varioue analytic procedures called modeling. . . . Models of’
energy use are devices . . . such as statements of statistical
relationships, mathematical functions, physical or engineering
relationships and the like. . . for explaining the factors that
have affected energy consumption in the past and may determine
future consumption under various possible eircumstances. .

Empirical models of energy consumption can provide explanations

and even estimates of the effects of public policies, but models
are always simplified versions of reality and . . . their estimates
are subjecl Lu errur. ... . Peliey outcomes typically remain
prnhlematic to some degree, even when a model has apparently
predicted or explained them. :

Responsible policy assessment requires knowing not only how and why
patterns of energy consumption change, but also how those changes

* Energy Consumption Measurement: Data Needs for Public Policy, National

Academy of Sciences, Washington, D:C. 1977, pp. 8-9.
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may affect other economic, social, and institutional aspects of
national life. Not all assessment activities require the col-
lection of data different from those needed for monitoring and

‘modeling. . . .However, some assessment activities require col-
lecting different kinds of data, both experimental and non-
experimental.

The costs of implementing some proposed policies, the almost in-
‘evitable uncertainties and disagreements about their effectiveness,
and the difficulty of identifying their specific effects con-
‘tribute to the importance of controlled and randomized field ex-
periments as a tool for policy assessment."

Evaluation Issues

This overview translates into a number of logical questions concerning the
potential of the CCEMP audit methodology in serving the three uses--monitoring,
modeling, and policy assessment. Questions include:

® As currently constructed, can the CCEMP audit methodology efficiently

serve as a means for monitoring local energy consumption? If not,

what are the alternatives?

° éimilarly,rdoes the audit methodology provide a cost effective
modeling technique. If not, what are the alternatives?

) Does the audit methodology adequately serve policy assessment pur-
poses? If not, what are the alternativgs? -

Findings

Use of the methodology involved a wide range of data sources, approxima-
tions and assimptions. Therg is a wide range in the reliability of information
between sectors and within sectors. Generally, .the audits pro&uced insuffi-
cient detail within types of land uses to allow general analysis of alterna-
tives. This community experience with the audit methoddlogy‘gives some guidance

3

on the above questions. Comments and observations by community staff also prd—

vide useful insights on the role of auditing in local energy planning.

Can_the CCEMP Audit Methodology Efficiently Serve as a Means fbr Mbnitoriﬁg

Local Energy Consumption? The audit methodology has certain weaknesses and




20

- strengths for continuous monitoring of community energy'con3umption. While

the framework is useful, one still ﬁust obtain direct sampling dato for moni-
toring. Since many forms of energy delivered and osed within a community are
not‘centraily accounted for—-e.g., fuel oil, oiesel fuel, gasoline, and
propone——the estimation methods incluoed in the methodology are particularly
useful for determ;ning the levél of reliance upoo these.foels. Conversely,
built-up single year energy consumption estimates are particularly .unsuited

. for the continuous monitoring of community energy consumption. In order to
update the initial "snapshot" of community energy use obtaired from the>audit,
the entire methodology must be replicatéd involving new data inputs for

sectoro or subsectors of interest. ‘Primary data collection is both tiﬁeAconSum-
ing ano expensive while reliance upon secoodary source data is likely to in-
&olve too‘loog a time lag between reporting periods to be of valoe for monioor—
ing purposos. A more.cost—effectivo monitoring abproach would use utility
sopply data for gas and electricity and sampling for decentralized sources.

Can the Audit Methodology Provide a Cost Effective Modeling Technigue?

As designed, the audit methodology could be osed to model commuhity energy con;
sumption, if the effects of changing fuel prices on consumption levels are as-
sumed to be insignificant (Ericos wiilvchange but it's their‘effects oo'consump—
tion that's important to theAaudit). The potentialAas a modeling tool, howeoér,
requires extensive financial,'énalytical, and managerial resources inciuding,
probably, computerization of audit componeots; The high-costs and the exclusion
of price variables raises two questions."First, if the local energy economy is
to be mo&eled, what level of government should haﬁdle it? The California

Energy Commission utility éervioe district econometrio model is an example of
state developed models for local areas. Given the resources required, locally
developed comprehonsive models would appear impractical in most communities.

Second, is the CCEMP audit methodology the best approach? This question oannot

-



21
be answered here, but the exclusion of economic variables from the method

1limits the model to a physical requirements or '"'needs" approach.’

Does_the Audit Methodology Adequately Serve Policy Assessment Pugposes?

It is too early to judge if the audit methodology is useful in policy assess-
ment.since many communities were working on that pért as of this report.

From the community gxperiences; it is clear that additional analysis'outside
the audit framework Qill be needed if energy management alternatives are to be

fully evaluated.

Conclusions

Thé various purposes for making community energy consumptipﬁ estimates
lead to the following conclusions, focused on community experience to date
witﬁ the CCEMP audit methodology.

° For purposes of monitoring general community energy consumption, or
for evaluating the effectiveness of specific programs, utility bill-
ing data would provide a much more cost-effective source than in-
formation generated from the audit methodology if billing categories
can be easily modified to reflect land use sectors. Limited geo-
graphical and billing category modifications of most utility manage-
ment information systems could provide accurate, timely information
for any community monitoring activities. The cost.to utilities and
their willingness to provide such information, however, are important
considerations in relying on this alternative for monitoring. An
additional limitation would be relatively heavy reliance on decen-
tralized sources, certalnly in the transportation sector, but also
in places re]ylng on fuel o;l e.g., for space heating.

. The audit methodology does have potential for useAin'locél energy
modeling and policy analysis, given its emphasis on quantifying sub-
sector energy consumption based on the physical characteristics of
building and- appllance stock, weather, and average use character-
istics. A larger problem is the resources that would be required to
produce statistirally valid consumption estimates. In particular,
stratified sampling within each subsector is necessary for accurate
consumption estimates. . Unfortunately, the audit methodology does not
include the influence of price on energy consumption, which limits
the use to simulation of physical changes in which price effects
are implicitly assumed in the consumption’ characteristics.

. If comprehensive auditing is undertaken, alternatives to an expensive
detailed built-up raudit would include accessing utility data on a
disaggregated geographical and sectoral basis. Again, the potential
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for this varies from community to community. Correlation of building
specific consumption data with sample surveys of building character-
istics would provide decision-making’ 1nformatlon useful in evaluat

ing alternatives and strategies.

° In spite of the shortcomings of the audit methodology, a simplified
cookbook approach does seem to be useful for most communities. Sec-
tor level analysis of time trends in centrally distributed fuels
and sampling and secondary information for decentralized sources
would provide sufficient background information for starting the

- planning process. Detailed analyses of energy use should probably
be done only for specific subsectors where there are known problems
and for specific alternatlves and strategles that seem likely to be
1mplemented :

How Does the Audit Information Relate
to thc Othexr Phasces of the CCEMP Planning Methodologl?

The.olenhing methodology provided to the communitiee builds sequentially.
from a‘detailed comprehensive audit to a series of other related planning tasks.
The length of time required for the . audit and the tendency for policy advisory
committeees'tkoant to deal with issues and alternatives,rather-then preliminary
auditldata have led many communities to alter their applleation end timing of

the suggested planning methodology.

The Planning Methodology

Flgure 1 (page 3) outlined the major elements of the planning methodOlogy
The methodology:calls for uslng the audit data to .support the other phases of the-
planning'prooess, aelwas shown in Table 2. The plahning methodology‘insttucts
communities to set.quantified energy reduction targets for eech fuel type antici-
pated to be in short supply as determined by projeetions'of future demand and
supply. Objectivee are then to be established hy,relating percentage reduction
targets.to land use categories most affected by shortageé and which have the
greatest potential for demand reduction. The energy audit is essentielAto this'
procedure, as future demand/supply projections for the various fuel types must

incorporate'base year energy demand levels.
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The issues associated with the use of thé audit in subsequent stages as

distinct [rom how the audit was preparced © can only be partially assessed at

this stage of the pilot projects. These are:

e

Findings

Have the communities used the audit results and demand/supply
projections to establish energy management objectives as sug-
gested in the planning methodology? If not, what - alternative
approaches have‘they used?

Are the plannlng activities proceeding on a sequential or linear

basis, as suggested in the planning methodology. If not, how are
the communities proceeding with the other phases of the plannlng

methodology7

Have the Communities Used the Audit and Projections to Establish Objectives?

Most communities started the objectives setting process or other tasks
before audit results were available. Consequently, the objectives
formulation phase was done concurrently with the base year energy
audit rather than as a result of the audit.

Communities did not use the planning methodology as an aid for
setting objectives, i.e., adding projected demand to the audit
results and comparing these requirements to forecasted supplies to
quantify projected fuel shortages by land use categories. Some
communities simply rejected the shortage concept without attempt-
ing demand and supply projections. Instead, these communities
chose to incorporate a broader array of concerns into the objectives
setting prucess. Othere, later in the process, did attempt demand
and supply forecasts. However, the inherent weakness of small '
area supply forecasts required the extrapolation of utility
service area, state, or national estimates. When compared to’
demand projections, the forecasts did not disclose future short-
ages. The lack of confidence in supply projection methods and
results made communities reluctant to base obJectlves on any

findings.

As a result, expected supply shortages, or the gap between demand

and available supplies, was not found to be a useful basis for setting
local energy objectives. Communities typically used group process
techniques to identify fuel specific problems. Problems included
rising prices, potential supply interruptions or capacity limitations,
or the relation of fuels to other resource management problems such
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as air quality.. The detailed energy audit results conditioned the
final selection of objectives--by providing a basis for adding

or deleting particular objectives and provided empirical support
for objectives selected.

Some communities have reordered the objectives formulation phase.
They will derive quantitative sector objectives from baseline
projections of future fuel consumption and the reduction in fuel
consumption resﬁlting from specific energy management alternatives.

Is a Sequential PZdnning‘PPOCQSS’Being_Used?

"Several of the communities (particularly the larger ones with more pre-

vious experiencec in energy) identified specific cnergy management al-
ternatives before completing the audit. Many communities already
have a variety of energy related projects and programs underway. Al-
though a 'comprehensive' energy planning cxcrcise could be developed
independently ot other ‘current programs, these communities have at-
tempted to use CCEMP as an integrating force, building around exist-

ing efforts.

Conclusions

These various departures from the planning methodology suggest- the need for

a more flexible community energy planning approach. Flexibility is needed

to:

Permit the use of more simplified and expedient methods for the
base year energy audil

Accommodate a wider range of community energy issues in the
objectives formulation phase ' ‘

Allow for variation in the ordering of tasks and /or timing of
their performance. ' '

The time, effort, and cost of producing a comprehensive energy audit does

not appear to be worthwhile when measured against its usefulness to setting

community energy objectives. A more simplified and expedientAaudit procedure

is needed; one that would pérmitAcommunitiesAto derive reasonable estimates of

totat fuel .use by various land use sectors. Detailed analysis of indi-

vidual sector consumption patterns and activities could then be performed on

an "as needed" basis to support decisions about objectives and energy

\
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management appfoaches. The potential for a more simplified procedure already
exists in utility billing records (for centralized energy forms) and the de-

fault procedures supplied in the methodology for non-centrally reported fuel

types.

Experience with the objectives setting phase has indicated that the "gap"

approach is technically impossible and further, unrealistic. Potential
éneréy shortages)ére but one of several critical issﬁes perceived as being
relevant to local energy management planning. Consequently, the planning
methodology for the objectives settingAphase appears to be fiawed based on cbmf
munity experiencé to date. |

The strict ordering of planning tasks haé also been altered by more than
‘half of the CCEMP communities. Several commuﬁities reordered the sequence of
tasks or began other tasks not specified in the planning methodology follow-
ing completion of the audit. Others have found that later tasks are not
discrete, but rather blend into one another. Hence; in‘these communities the
planning process has .become more iterative than consecqtive.

These tendencies suggest the need for greater flexibility in the arrange-
‘ment and timing of planniﬁg tasks. For some communities, particularly smaller
inexperienced communities, an ordered sequence of steps may prove useful.
- Howéver, othefs may require flexibilipy in order to.adapt the process to
established plaﬁning approaches or to accommodate previous and present énergy
activitieé.

How Have Community 0rgan1zat10nal Arrangements
Develqggd and Functloned Durlng ‘the Audit Phase?

How the communities have organized to conduct their planning processes
.and how these organizational structures are functioning provide useful in-

formation to other communities engaging in local energy planning. For this
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the concern is largely the functioning of the. planning process dur-

ing the audit phase.

Community Organizational Structures

The CCEMP pilot prqject called. for certain minimum organizational or’

management structures including advisory.committees and public access.

Within that mandate communities have chosen a wide range of organizational

structures.

- Regardless of which local government‘agency has responsibilicy for the

planning process,* all of the communities are characterized to varying degrees

by thc'following'ménagement forms:

A full or part time projcct dircctor and corc otaff; sometimeo
student interns and in some cases staff on loan from other depart-
ments. The CCEMP staff generally has major reésponsibility for ad-
visory committee coordination, for technical products, intra- .
governmental coordination,” and in some cases public outreach.

Technical work performed either directly by staff, with the assis-
tance of conpultantc, or in gome caocco completely by conoultanto.

.Policy advisory committees with representatives of various com-

munity interests, utilities, and department personnel. “These com-
mittees in their various forms are intended to serve a range of
‘functions dependlng on the spec1t1c community. The various com-
munity advisory committees are expected to assist in product re-
view, provide technical direction, secure planning resources,
facilitate public outreach, promote coordination between government
and the private sector, and facilitatée implementation through the
political process. These expectations vary by community and by

the stage of the planning process. - They are often assisted by sub-
committees, technical committees, or task forces with more limited
Jurlsdlctlon. '

* Of the general purpose governments (excludlng three areawide planning

‘agencies) all but three located .the function in agencies ‘with some form
of implementing authority or in coordinating offices reporting directly
to the chief executive.
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Integration of the plan with traditional community functions through
.the process of plan development and by presentation to and/or

formal adoption by the local political body. The integration process
is expected to become most critical as the process approaches con-
sideration of specific energy mandgement alternatives and faces

the plan adoption process.

Public participation through means such as workshops, public hear-
ings, interest group representation on advisory committees, and the
news media. Sustained public participation in the planning process

is important in achieving support for energy management alternatives
and plan adoption.

Evaluation Issues

The concern.in assessing community planning processes is to identify any

general lessons that may be useful to management of audit activities in other

comnunities. Concerns guiding assessment of community experiences during the

audit phase included:

Findings

What role did advisory committees play during the audit?

How have staffing and consultant arrangementé worked?

‘What role have public utilities played in assistingiwith the audit?

Have elected officials participated during the audit phase? In what
ways?

Has the CCEMP planning process resulted in early implementation and
spinoffs? : ’

How has the public been involved during the audit phase?

The above questions are covered in some detail in Section V. Key find-

ings include:

For a number of communities, there has been a tendency.for advisory
committees to lose interest in the process during conduct of the
audit. Reasons given for this difficulty include the.long period
associated with the audit, the technical nature of the audit exer-
cise, and concerns with the validity and policy relevance of the
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information produced. But some have used the period to focus on
"education and training of committees by sharing and discussing pre-
liminary audit results, writing issue papers, and bringing in
guest speakers,

- In some communities initial committees had to be repopulated with
~individuals with more direct experlence or interest in energy or the
sectors being examined.

In many cases, changing composition of policy committees has been a
natural process of moving from the organizational phase to a phase
requiring more specialized backgrounds. By plan or by necessity, com-
mittees have been expanded to task forces or subcommittees for deal-
ing with the audit sectors. In communities where advisory committees
serve broader roles than CCEMP, special task forces have been estab-
1ighed Fsrahlistment nf rask foreres for ennringency plans in Tresponse
to the 19/9 regional gasollne shortages is an example.

The use and management of consultants' work has been another area of
challenge. The major issue is integration of consultant work with the
community planning process. Knowing precisely how to use the informa-
tion developed by consultants has presented some communities with a
gap between analysis and policy evaluation. This has been parLLLu—
larly true of some of the smaller communities. '

Revision of initial scope and focus of consultant contracts has also been
a challenge as communities gained greater understanding of the nature

of the audit and planning requirements. In some cases, consultants
helped write the original responses to the Program RFP. In at least

vne cdse, majur rtevisivus qud tevrdering were done to bring consultant
work products in line with revised analytical approaches.

On the other hand, two communities have delegated the entire audit (and
subsequent analytical work) to consultants. The results for the planning
.process are not yet apparent, but more likely will depend more on’ the
quality of personnél and the nature of. working relationships than any
specific division of responsibility among consultants and -staff.

Although- use of outside consulting assistance is a matter of community
operating procedures and in-house capabilities, timing of consultant
assistance appears to be important in how effective their products
are to local planning efforts. Waiting until the community has a
clear idea of what products will support their .planning objectives
appears to be essential in effective use of consulting assistance.

Although some projects have been affected by normal staff turnover,

a more common issue has been slow progress or lack of staff experience
with energy analysis affecting the start-up time on‘the audit, partlcu—
larly for those communities doing work in-house. Development and
training of staff is anticipated.-as one of the program benefits.

Information and assistance.from investor owned and mun1c1pal utilities
have been essential in preparing community energy audits. All the
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comnunities received data assistance from their utilities. Utility
compliance with data requests, however, has sometimes required
special efforts or went beyond their automated information capabili-
ties.

For the most part, elected officials have not played an active role
during the audit phase. This is hardly surprising, since many of the
communities also had trouble keeping up attendance at thelr policy
advisory committee meetings. '

. Political events have also influenced the pilot projects to varying
degrees. Since CCEMP is an experiment, with untested processes and
often high visibility, it has been vulnerable in some communities to
redirection as a result of political leadership changes. It is too
soon to judge the effect of specific redirections, but in one case
they have acted to reduce the breadth of the project, focusing efforts
more narrowly on government operations or more readily implementable
activities.

° A number of communities have proceeded with energy management actions,
concurrent with the planning process. Directly or indirectly, CCEMP '
project staff and advisory committees have helped in the implementation .
of several community energy activities. Many of the early implementa-
tion actions were planned by communities at the outset of the program,
with CCEMP serving in part as a coordinating mechanism. In other
places, early project spinoffs are more directly related to activities
of CCEMP committees and staff. While CCEMP is an exercise in energy
planning, there is a natural and strong tendency for communities to
follow lines of opportunity at the time they occur, using these projects
later as part of the community energy plan.

] Citizen and community organization representation on CCEMP committees
continues to be the principal means for public involvement in the
planning process. Efforts to broaden public involvement during the
objective setting phase, beyond committee membership, are limited to
only four communities. Hence, for most communities, the extent of
consensus and commitment achieved during the objectives setting phase
extends to only those interests represented within the CCEMP committees.
Public awareness activities have been emphasized by all CCEMP communi-
ties. However, expanded efforts in a few communities suggest that
public awareness will emerge as a primary strategy for implementing
energy actions.

Many of the preliminary conclusions presented in this summary section will
be reconsidered after the communities conclude their pilot projects. The subse-
quent sections of this report present examples and detailed findings in support

of these preliminary conclusions.
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I1I. THE AUDIT AND PROJECTION METHODOLOGY:
HOW WELL DOES THE COOKBOOK APPROACH WORK?

This section considers the questions of how well the audit methods
worked and the lessons to be learned. Since community projectiohs of future
energy.requirements and probable supplies are closely tied to the audit,
these activities are élso examined. Topics covered include: |

e An overview of alternate methods used in conducting the base.year
audit and demand/supply projections

e Sector leyel review of commﬁnity aﬁdits
® Summary of lessons for other communities.‘

' Bécause each communiéy's experieﬁce with. the audit methodology tends to
be.ﬁnique; the number of general conclusions that can be drawn is iiﬁited.
Commdnity exampies show the numerous ways auditing was approached and'sug—

- gest a number of patterns. With few exceptions, thesé patterns aré common
to all the communities with little distinction between type of commﬁnity-
(gov‘ernmént form, size, geograp'hic iocation, ecoﬁomic base, etc;.).

There are two purposes served by ajreview of experience with the audit
and projection methods.

. lOther commﬁnities'may‘léarn from the experiencéi

6 Specific Qhauges,-if necessary, can be made in the methods.

Alternate Methods Used

 For all but four communities the audit methodology served as a general
framework within which communities made changes to accommodate data limita-
tions and local conditions. Based on comments by community staff, the audit

framework worked better in some cases than others because:
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) The more important communities thought it was, the more careful job
they did. Some communities wanted detailed energy consumption data
based on earlier experience with energy management where only
general data could be obtained.

] The more previous local energy studies and analyses available, the
easier it was for communities to conduct the audit. The ready
availability of other energy studies (utility applianceé saturation
surveys, state level sector consumption estimates or forecasts, indi¥
vidual building audits, etc.) made application of the audit method- -
ology more practical for many communities. Less reliance was placed
on methodology '"default" values, thus improving the credibility of
audit findings. '

. The more experience communities had, the more they knew what they
wanted the audit to do, and the more variations they made. in its ap-
plication. Prior local energy experience has made a-difference in
how communities have approached the audit. Those without prior ex-
perience have more typically followed the cookbook approach. On the
other hand, the physical and political complexity of two larger
energy experienced communities resulted in dropping the audit
methodology in favor of oLher approaches.

e Most communities attempted to follow the detailed methods required by
the program sponsor. Because CCEMP is an experimental program, DOE
and Argonne contract expectations called for a detailed built-up audit.
Communities were initially committed to this concept, but the outcome
has varied widely within the general spirit of the required method.

A number of communities, toward the conclusion of the audit exercise,
increasingly viewed the detailed audit more as a contractual require-
ment than as information useful to energy decision making at the
local level.

' Greater variafion occurred with respect to mefhods selected to complete
projections than to do the base Year energy audit. However, this pattern‘
might be expected given (1) the diversity of time horizons selected by com-
munigies, (2) the two components of the projection task--demand aﬁd supply,
and (3) comparative lack of prescription in the planniné methodology for the
projection exercise. N

Key questions governing‘this part of the audit review include:
. What alternatives to the audit framework were applied and why?

° How were primary data generated for use in the audit methodology?
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[ A‘Are'there any distinguishing differences among types of communities
in the application of the audit and projection methodology?

Base Year Audits

Three approaches were-used to complete the base year energy audif. These

included use of:

1. Audit Methodology--Detailed sector-specific primary data and/or use
of audit methodology coefficients to produce parcel (land use)
~activity/fuel ‘type consumption estimates, usually validated by
aggregate utility consumption data. "There were also a number of
specific variations to this approach.’

2, Sector-Level Estimates--Aggregate sector consumption data appor-
tioned between parcels (land use) and/or end uses from sampling,
audit methodology coefficients, or other secondary source propor-
tions. i

3. Econometric modeling.

,Auéip Methodology. ﬁost communities, 12 of 16, completedAthé'base year
energy audit using the géneral frémewdrk speéifigd by the audit methodology
(No. i listed‘above); Pfimary'data, when assembled for the physiéal accoﬁnting
" and enérgy characteri;atioh, were usually obtained by one of.four techniques:

® Sample surveys—-mailed surveys to building owners requesting building
‘ characteristics and energy use from utility records

& 0n site audits--Clase A (or B)* audite of sample buildings
) Utility billing statements—-correlated with general land use cate-
gories . : ,

o Disaggrggatiﬁg utility‘supply data.

Thes; techniques were mostloften used in comnection with the major parcel/
activity/fuel type combinations of the residential, commercial,~industrial, and
municipal sectors; Other pércel/actiyity/fuel type combinations within these
séctors‘were'usually estimated by applying audit methodulogy default values and

energy factors. Transportacion was the only seclor [ur which secondary data

* Class A: On-site accounting of energy use and performance.
Class B: Use of averages and computer algorithms to estimate typical energy
use and performance. :
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in the form.of‘vehicle miles traveled by mode were the principal data source
for . most commﬁnities.

One advantage provided by sample surveys was the.opportunity to obtain
additional information beyond that required to generate'consumptidnAestimatesr
Supplemental information obtained through sample surveys was thought to be
qsefﬁl or necessary for the alterna;ives/stfategies phase. Such informatién
éften included items such as insulation levels, past conservation efforts,
structure/operation characteristics, future plans, an& oﬁportpnities for co-
generation,

Interestingiy, no community was sﬁccessful in completing stratified
sampling for in&iVidual parcels. Reasons for_this varied, but primarily in-
volved poor response rates to mailed surveys within subcategories of-
the various parcels. Hence, estimates of variables called for in the audit
methodology, such as average sqﬁare feet, were computed as simple averages for
all structures within a particular parcel, regardless of the diversity of

building types within the parcel.

Variations to the Audit Methodology. While 12 communities complied with
the gengral‘audit methods, some within this group either supplemented the
methodology or made specific adaptations as shown in Table 3. Three -types

of changes are particularly noteworthy:

) Development of multiple base year energy audits based on small. areas
) Supplemental energy audits
') Modified approaches to specific sectors, notably the industrial sector.

Small Area Audits. Two communities, both having many political juris-
dictions within their planning areas, prepared multiple base year energy-
audits at small aréa scales. The units selected by the Toledo Metro- ‘
politan Area Council of Governments (TMACOG) were 144 Census Tracts .
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TABLE 3

VARIATIONS TO METHODOLOGY

Small

Suppi

SeciLu

Other

Area Audits
TMACOG ] - for residential, commercial, and municipal
Wayne County ' - all but transportation
emental Audits
Richmond ' ~ building type and small area
TMACOG - agricultural
t Specific Audily
Boulder . . ’ - commercial and industrial Class A audits
Seattle - : - industrial Class A audits.
King County - industrial Class A audits
Allegheny County - commercial as residual from total county con-
oumption
S. Florida .~ region-specific basic'energy factors

Enumeration Districts, ‘and Minor Civil Divisions. Initially, all sectors
except transportation were to have been developed at this scale to permit
aggregation by polltlcal jurisdictioens and to provide more senQ1t1v1ty

in the assessment of strategies by examining their appllcablllty to a
variety of areas with ditferent structural and energy-using activities.
Subsequently, the- industrial sector audit was lifted to the total planning
area scale, to avoid the disclosure of individual industries, and the
transportation audit was conducted at the level of 39 trafflc districts,
the smallest geographic level of data availability. This approach also
entailed other liabilities. Working at such a small scale necessitated the
use of sample surveys to obtain critical physical accounting and energy
characterization variables for the residential, commercial, and industrial
parcels, -and utility supply data organized by meter reading districts fu
validate estimates. Obtaining valid sample responses for all parcels
within 144 areas proved difficult and delayed the receipt of utility '
supply data. :

The second community to develop multiple base year energy audits was
Wayne County, Michigan. Unlike TMACOG, the units of analysis selected for

" these audits were the 42 suburban political jurisdictions comprising the
“balance of- Wayne County outside Detroit. The decision to develop indivi-

dual audits for each of the communities was tied to the overall program
objective of developlng policy options for 1ncorporat10n in local community
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energy plans. Individual community audits were prepared entirely from
secondary information for all sectors except municipal and transporta -

tion.

Supplemental Audits. Audits not specified in the planning methodology
were undertaken by two of the communities, TMACOG and Richmond, Indiana.
The TMACOG base year energy audit incorporates an agricultural sector,
examining operational (all energy used directly) and invested (energy
embodied in fertilizers, herbicides and pesticides) energy for differ-

ent crops and livestock. This sector was added because 63 percent of the
land use acreage within the planning area is devoted. to agricultural
production. Two supplemental audits were performed as part of the
Richmond, Indiana base year energy audit. The first set includes audits
of local building types, studying patterns of use, equipment types and age,
and building condition and age. These audits were conducted on 12 commer-
cial/civic buildings, 16 municipal buildings, and 40 residences. Two
district audits were also performed, one in the central business district
and another within a high-density suburban commercial district, to ‘deter-
mine the potential for Integrated Community Energy-Systems (ICES) dis-
tricts. Results from both sets of audits are anticipated to provide
information to aid in the selection and assessment of alternatives/
strategies. ’

Sector Specific Modifications. A majority of communities that followed the
planning methodology for the base year energy audit abandoned the pre-
scribed classification scheme and Btu/employee per year energy intensity
factor for the industrial sector. Instead, most simply obtained the fuel
amounts consumed by industries based on two-digit Standard Industrial Classi-
fication (SIC) classes. This method was usually selected after attempting
to use the suggested approach, which often yielded inaccurate estimates.
More radical departures were undertaken in Boulder, Seattle, and King County.
Boulder cornducted 45 Class A audits of commercial and industrial buildings
to identify viable conservation measures. Building upon previous audits,
Seattle and King County conducted Class A audits of an additional 29 firms
to determine fuel use by various industrial process end uses. This method
of auditing was perceived as superior to use of the SIC classification
scheme because it provides the type of information necessary to determine
the opportunity fur cugeueralloun aud the substitutiofi of tuel types.

Allegheny County estimated commercial energy use by subtracting all other
sectors from total County consumption. This procedure was followed after
estimating consumption via the methodology, which yielded estimates at
least 50 percent below the residual totals for all fuel types.

Other. South Florida developed region-specific basic energy factors for
all parcel/activity/fuel type combinations. Such region-specific indexes
were thought necessary because of the unique climatic, construction
materlals, and energy using practices in the Miami area.

Sector-Level Estimates. Three communities departed from the supplied

methodology and developed sector-level estimates from utility energy supply
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data. AThe communities were Philadelphia, the Greater Bridgeport Regioﬁal
Planning Agency, -arid Janesville. Philadelphia and Greater Bridgeport developed
base year energy audits by apportioning aggregate community energy subply
data between‘consuming sec;ors; Other communities used this approach for
individual sectors when the built-up audit estimates proved highly inaccurate.
Janesville, which audited only the municipal and residential sectors, diéaggre—
gatéd utility data for electricity and gas residential ﬁsage-for each year |
from 1970 to 1979. Both Philadelphia and éreate; Bridgeport used local and
ﬁational sampliné data and éther secondary sources to distribute energy'supply
totals between the five major audit éectors.l Although gimilar in approach, the
rationale f&r_selecting Fhis method was different in each community: )

Philadelphia's'initial‘approach to -the base year energy audit involved
stratified sampling of the four structure-based sectors. Detailed local
data were thought necessary to support sector-based task forces to develop
objectives and assess alternatives appropriate to the scale and diversity
of the city. However, consultant efforts to complete stratified sampling
in the residential, commercial, and industrial sectors proved unsuccess-
ful: Too few households volunteered for free energy audits; most industries
had incomplete data due to their small size; and a low response rate was
encountered in the commercial sector mail survey. This approach ultimately
had to be abandoned and a much quicker method adopted to complete the

audit. Couusequently, a '"citywidc audit" wac conducted .based on a compiia-
tion of available secondary source data from the elcctric and gas utilities,
the Air Management Services Déepartment, and from published surveys. City-
specific data were available from each source but not always organized ac-
cording to the CCEMP energy use sectors. Therefore, both local and national
survey data were used to allocate fuel types between sectors and among
parcels wlthlin Lthe sectors.

Adoption of this approach by the Greater Bridgéport Regional Planning
Agency was motivated by different circumstances. Because the region

is heavily dependent upon imported oil, the audit was used to assess changes .

in energy uece resulting from the embargo and escalating petroleum prices.
Accordingly, three different years were examined: 1971 (pre-OPEC em-
bargo), 1975 (after the embargo), and 1978 (last year of reliable data).
The most convenient and least costly method of completing these three
time series audits was to utilize.available secondary data, estimating
use by fuel type for each sector from aggregate supply totals for each
yoear.  Tor cach scctor, desceriptive physical profiles were developed and -
energy consumption was presented by fuel type and cost. . Regional totals
were then disaggregated to each of the municipalities within the planning
area. : :
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Econometric Model. The third method of completing the base year energy

aﬁdit and demaqd projections was thropgh the use of an econometric model. Only
one community, Los Angeles, followed this approach. The city started out using
the éudit methodology, bﬁt finishing the energy audit was impeded by staff
turnover énd local data sources that were not_comﬁatible with the methodology.
The discovery of such difficulties goincided with the publication of the
California State Energy Commission forecasts of electriciﬁy and natural gas con-
sumption by major utility éervice territories for 1978 and 2000, one of which
was the City of-Los Angeles. The Commission's data and forecasts were based

on locally derived information with clearly stated assumptions and models for
estimating seétor—by—sector consﬁmption for a variéty of end uses within most

of the major sectors. A compagison of preliminary audit mephodology results
witﬁ the Energy Commission base year estimates suggested that the Commission es-
timates were both more reliable and more useful. Subsequently, the Commission
model was used in lieu of the audit methodology for all sectors and subsectors
except street lighting, where the audit methodology was judged to proauce more

accurate results.

Demand Fofeﬁasts

| The methods used to forecast energy demand vary most according to the time
horizon selected by gommunities. Those adoéting short-term horizons, of up to
ten years, most commonly forecasted the change in physical compénents'by ex—
trapolating past growth trghdm within individual sectors. Variations to this
procedure included ratio techniques, projecting change in sector physical com-
ponents §n the basis of per capita ratios multiplied by the total change in
‘population (Greenville,‘North Carolina), by adding or deleting physical com-
poneﬁfs to the hase year on the basis of known commitments (Dayton, Ohio), of

by modifying utility forecasts for individual sectors (Portland, Maine).
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Long-term forecasts, greater than ten years, were typicallylaccomplished.by
using economic base models developed for local-jurisdictions. Key forecaséing-
variables obtained from these models included total population and employment by
two—digit SIC classificétions that Qére converted to net additions or deletions
from the base year count of physical components by sector.

Although.different in appréach, both shdrt— and long-term forecasting
methods were alike in that they produced only projected additional units—-
housiﬁg units, commércial establishments, or industrialiemployment. Most
communities did not modify other factors included in the demand estimation
. meLﬂQdulugy such as averagé'square feet per parcel, fuelAsp;its~for‘acpivitigs,
or energy intensity facéors. - Instead, these were generally held constant to
project a "Base Case", or present conditions, scenario into the future.

When modifications to these factors were made, they commonly included thg fol-
lowing assumptioné:

° Lower than projected housing and industrial components to

account for physical limitations (land availability) in mature

jurisdictions with relatively fixed boundaries

' Higher energy cfficicncy standards iu uew commercial structures,
reflecting ncw federal standards

° Improved auto and truck fuel efficiencies from values supplied
with the audit methodology.

Supply Forecasts

Only hélf of the communities developed energy supply forecasts, as called
for by the planning mpthodologj. Thece communities weré evenly spllt In their
use of Department of Energy and local utility forecasts of future energy
suppliés. Department'of-Energy forecasts were excerpted from the Annual Repért
to Congress and localized acco?diﬁg'to a consfant per capita share on the basis
of current rétiqs. Utility'forecgsts were often’limited to electricity and

natural gas and were seldom available for a particular jurisdiction, but
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rather, for the utility service area. Advantages cited for the U.S, Depart-
ment of Energy forecasts were the coverage of all conveneional fuel types and
the development of alternative supply scenarios. Disadventages noted were that
the long-term price scenario for gaseline haslalpeady beep exceeded in cer-
tain areas. |

Communities electing not te develop energy suﬁply forecasts frequently

characterized the exercise as irrelevant. Reasons cited for this perception

included:

] Territorial discrepancies between the planning jurisdiction
and the utility service areas, such that supply/demand gaps
would be of a regional scale

o Greater concern over energy pricing than availability

] Greater concern over supply interruptions and temporary short-
falls than lqng-term availability

. Lack of local control or influence upon the availability of
centrallzed energy forms and petroleum

) Uncertainties assoc1ated with the amount and form of future

energy supplies.

Adaptations to the energy suﬁply forecast task were undertaken by seve;al
communities, Seattle and King County, Washington? did not prepare energy
supply forecasts, Instead, both used an econometric model to simulate the
effects of differeht.energy type price scenarios. These simulations produced
estimates of the ;elative proportions of fuels used in the residential,
commercial, and industrial sectors for the projection year demaﬁd estimates.
This adaptation was made in response to local concern over a likely pfice-
induced shift to greater electrical energy use due to electricity's compara-
tively cheaper cost in the northwestern United States. Another adaptation, in-
vestigeted by Seattle, Washington, and Richmond, Indiana, was the potential supply

contribution from renewable energy sources.
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Sector Audits

This part discusses community experiences in developing base year
energy consumption estimates (audits) for each of the five major sectors.
The main purpose is to present the range of approaches used and problems en-
countered in attempting to apply a detailed comprehensive audit'methodology.
Observations pertain only to those communities which generally followed the
audit methodology to complete the base year energy audit (12 of the CCEMP
communities). Organized by sector, the discussion focuses on the applica-
tion of the audit methodology, types of problems encountered and modifica-
tions made, community assessments. of the validity of results obtained, and
sector-specific data sources and methods. Three general conclusions regarding
the technical merits of the audit methodology for the base year energy audits
are clear from the community experiences:

° The audit methodology can produce reasonably valid estimates of
energy consumption for the residential, transportation, and muynici-
pal sectors and sufficient detail to support policy development;

° The methodology does not work well for the commercial-civie-
institutional or Lhe iudustrial seclor in terms of producing
reasonably accurate energy consumption estimates or specific de-
tail for policy development purposes; and,

) Only electrical and natural gas energy consumption estimates are
capable of being easily validated. All other fuel forms included

iu the meLhUdUlUby lack (_entrally reported data making validacion
dlfflcult and expensive.

Residential Sector

Most communities expressed-satisfaction with use of the éudit methodology
for the residential sector. Total sector electrical and ﬂatural gqs consumption
estimates most often compafed favofably Qith actual qsé data-provided by utili—
ties, tegardless of whether prihgry data ér'secondary sourée information was

used. 'One consultant commented that, "The methodclogy for calculating energy

1
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usage for the residential land-use activity appear to be the most highly de-
veloped and also the mosﬁ accurate in predicting results."

Communities were evenly divided in their use of primary and secondary data
sources to complete the residential base yc?tr energy :)uclit. Comparatively few
modifications to the audit methodology were madeT These usually'inﬁolved the
adoptioﬁ of fewer parcel (subsector) categories than outlined in the methodology.
Local~specific data requirements for parcelé in the residential sector included
total occupied dwelling units by type, total residenﬁiél population, avetage square
feet per dwelling type, and fuel fractions for each of the five residential ac-
tivities by dwelling type. In contrast to most other sectors, these datad
could be obtained from secondary source information. The use of primary data
collection techniques was usually motivated by the early recognition of this
sector as a major consumer of energy and as having the most potential for con-
servation. Primary data were collected by two methods, sample surveys of house-
holds and detailed analysis of utility records and surveys.

Table 4 idenfifies the various secondary sources used to obtain specific
data for the base year residential energy audit. While a multitude of alterna-
tive sources exist for estimating total occupied housing units by type, the

. range of sources for the other data requirements is quite limited. Re;idential
population was most often determined from U.S. Census Reports. The most common
method of detérmining average square feet by dwelling type was to sampie county
tax records--usually a laborious time-consuming exercise due to the manually

recorded foimat of the data. Although the U.S. Census of Housing, Detailed

Housing Characteristics, does provide fuel fractions and appliance saturations*

for four of the five residential subsectors, the data are for total occupied

* Percentage of a potential market owning a given appliance.
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TABLE 4. RESIDENTIAL BASE YEAR ENERGY AUDIT
SECONDARY SOURCES

'LOCAL-SPECIFIC DATA S SOURCES _ -

1. Total Occupied Dwellings, by type 1970 U.S. Census of Housing, Detailed
: Housing Characteristics

Local bu1ld1ng permit and demolition
records
~Utility Residential Accounts
Water Bill Mailing Lists
County Tax Records
- Planning Deparvtmeunl planimetri¢ maps
R.L. Polk Co.-Profiles ot Change.
U.S. Postal Vacancy Surveys
. HUD Housing Markel Snrveys
' -U.S. Annual Housing Survey (Bureau of
) the Lensus)
II. Residential Population : U.S. Census of Population
' Current Population Series Reports

III. Average Square Feet ' County Tax Records
' Boards of Realtors
Apartment Association/Boards

Iv. Fuel Splits T 1970'U,S. Census” of Housing, Detailed
: Housing Characteristics '
11.S. Annual Housing Survey -
-TTcility appliance saturation. surveys

housing units and they are 10 years old. Conséquently, limitations 6f this
source are: (15 the inability to deri&e fuel-fractiqns and appliance saturations
specific to eath-dwelling and.type; and‘KZ) fhe age of fhe.data base.

o Of.the eight commﬁnities'using primary déta Cb]]hnrioﬁ methods, three oh-
tained utility<fec§rds and sﬁfveys to satisf& local residential data require-

menté. This method was only common to smaller communities, those with 100,000

or less pdpulaﬁion, two of which operate their own gas and/or electric utility.
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The method involved the development. of discrete percel or parcel/activity
fuel consumption from total residentiai sectof'billing account data. Utility
appliance saturation snrvey data were particularly useful in developing the
parcel/activity fuel amounts. - The principal advantage of this mephod is that,
instead of eseimates, actual fuel amonnts consumed by parcel and/or pareel/
actiyity combinations can be develoned; Hewever, actual censumption data are
~usually limited to enly natural'ges and electrical energy forms, as ‘cen-
'tralized accounting records_are not kept for oeher fuels.

One community within each of five community groups in Table 1 conducted
sample surveys of households. Three distinct types of'information were com-
monly requested through mailed survey questionnaires:

:o‘ "Structural (dwelling type and square feet) and energy using (equip-
ment and corresponding fuel source) characteristics of the dwelling

and households to satisfy local-specific data requlrements of the
methodology : :

® Annual fuel consumption by fuel types--usually requested by having
the respondents return signed utility billing statement release
forms, enabling the calculation of local basic energy factors

] 'Supplemental information regarding energy sensitive characteristics

of the dwelling~-insulation levels, existence of double glazed
windows, etc., desired for the alternatlves/strategles assessment
phase.

While the sample survey approach held forth the promise of producing a
broad range of information, low return rates often diminished the usefulness of
data obtained. Statistically valid returns, as measured by the number of
respondents, were often limited to only the predominant parcel type (single
family detached) and the major fuel types (electricity and natural gas).
Moreover, even when fuel oil billing statement release forms were returned,

suppliers often did not have annual billing/supply data on hand. Consequently,

many of the parcel/activity combinations within the residential sector were
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often completed using secondary source information. Under such con&itions;
stratified sampling within particglar barcels was not attempted;

of additional'note.is thatbtwo communiﬁies initially attemptéd to use
individual residential audits as the basis for the residential. sector audit.
Both communities, Boﬁlder and Philadelphia, abéndoned this method afte; low
response.rates were encountered. The Boulder effort was linked.to,the Pubiic
Service Company--Home Audit Program; The slow sta?t of the~program.coupled with
the requirement phat resulte would be prouvided to the”city only via signed re- -
leases diminished the number df household audits obgaiﬁed by the city. The
Philadelphia Free Energy Analysis program was operated: through the City Départ—
ment of Licenses and Inspections using CETA Qorkers. Homeowner fears nf code
Qiolation qitations and the inexperience of CETA workers combined with the timing
of the program in the summer--when fuellbills are normally less——resulﬁed in an

extremely low response rate to the program.

Commercial Sector - Co .

Numerous problems were encountered By communities in the development of
the commercial-civic-institutional sector base year energy -audit. As a conse-
quence, energy demand estimates generated for the various parcel/éctiviﬁy com-
bipationé &ithiu tﬁig sector are acknowledged DLy WOET communities to-he of

questionable accuracy. Reasons for difficulties with the sector energy audit

include:
® A wide diversity of structural and operational characteristics
between parcels within the sector, ranging from warehousing to
nursing homes, raising doubts as to the validity of estimating
energy use through similar activity measures for all parcels
® Considerable variation within parcels, in terms of the scale and

age of structures or types of establishments (the retail parcel
includes five establishment categories), which make the
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development and use of parcel é&erages in the physical accounting
both difficult and of questionable validity

®  Multiple use buildings containing establishments classified within
several of the sector parcels or perhaps in other sectors, often
contributing to physical accounting errors and validation prob-
.lems due to the use of master meters

. Limited secondary source information for parcels included in this
sector, often necessitating the estimation of parcel square feet
averages from surrogate employee ratios.

) Non-discrete utility billing data for this sector, often contain-
ing residential multi-family and governmental sector accounts

as well, thereby diminishing its usefulness for deriving fuel splits
and for validating total consumption estimates for the sector.

Energy use estimates were developed from a mix of primar& and secondary
data techniques and sources. Those communities using primary data col-
lection techniques often modified the recommended parcel classifications
by adding or deleting certain.parcels.i fhe additions often.;epresented paréels
not explicitl& identified in the audit methodology, such as construction, com-
munications, and (in the case of Seattle), fishing. ADayton divided the single
office parcel into two categories, one of high-rise office anq the segoﬁd for
other office'types, to distinguish the substantially different physical and
énergy uée characteristics for high-rise structures. Deletions often resulted
from ; sHiftAof institutional parcelé from the ¢ommercial sector to the
municipal sector, such as muhicipal parking structures and auditoriums. In con-s
trast, communities utilizing secondary source data often adopted alternative
parcel.classification schemes to achiéve compatibility with the format of avail-
able secondary data. Apart from these adaptationé, no further modifications
were made to the demand estimation methods outlined in the audit methodology
for this'sectof.

Table 5 identifies the secondary data sources used by communitigs in de-

veloping the commercial-civic-institutional sector base year energy audit. The
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TABLE 5. COMMERCIAL-CIVIC-INSTITUTIONAL BASE YEAR ENERGY AUDIT
SECONDARY SOURCES :

LOCAL-SPECIFIC DATA . SOURCES
1.. Number of Establishments by Parcel County Business Patterns (Bureau
: of the Census) :
City Directories
2. -Average Square Feet by Parcel oo ‘County Tax Records (direct)
County Business Patterns
State Employment Security (indirect)

data

3. Energy, Intensity Factors 0Dak Ridge National Tahoratory

base year count of establishments by parcel was most often compiled from

Cpunty Business ?atterns or the local city directory publications. The most
widespread source of'parcél'squaré feét dsﬁa was couﬁty tax records. A

unique source for square feet and othef‘energy characterisation data was identi-
tied in Seattle snd King County, Washington, in fhe Washington Su?veying and
Rating Bureau. Thisvorganization maintains fecords on commercial establishments
required to class structsres fsr firs insurance ratings which are similar to the
data.reqﬁirements fox the energy audit (such as building square feet, type of

* heating system; space heating fuel type, and buildiné activity). when local-
specific squafe feet data wsrs not obtained, parcel estimates from employment
ratios were often develoﬁed. Secondary'sourées of employment data by parcel in-

cluded the County Business Patterns and State Employment Security publications.

While no secondary source was disclosed for determining activity fuel splits by

parcel, the Oak Ridge National Laboratory publication, Commercial Energy Use:
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A Disaggregation’by Fuel, Buil@ipg Tige and End Use, provided the energy in-
ténsity factors used by several communities for certain pnréel/activi;y Eom—,
binations.

Three types of primary data colleétion techniques were used to develop the
commercial—civic—instifutional sector baée year energy audit: sample sufveys;
building.agdits; ahd the.disaggregation pf utility data. All three communities
using the mailed survey instrument approach encountered low-retqrq rates, with
usable results obtained for only a few pafcel/activity/fuel type combinations
comprising the sectqr. Actual building audits for representative commercial
'establishments were conducted by Boulder, Colorado, with satisfactory results.
obtained. Three communities were able to obtain local commercial utility
billing data, organized by two-digit SIC codes, which enabled them to record

actual fpei use by parcel for electrical and natural gas energy forms.

Industrial Sector

The industrial sector base year energy audit was distinéuished by sﬁbstantiél
deviations from the audit methodology. Only two of the CCEMP communitiés followed
the prescribed methodology for generating industrial sector energy conéumptior'
estimates. Virtually every component of the suggested methodology was altered by
the other commuuities. Instcad of grouping indusrries by similar energy intensive-
ness, most communities organized industries into two-digit SIC parcel classifica-
tions. While the ﬁethodology stipulatgd the use of annual Btu per employeg energy
intensity factors, most communities simply recorded estimated fuel use by fuel
type--omitting the deveiopment of energy intensity factors. Other communities

chose to depict total sector energy demand by fuel types according to industrial

* Jerry Jackson, et al. Commercial Energy Use: A Disaggregation by Fuel, Build-
- ing Type, and End Use. Oak Ridge National Laboratory, Oak Ridge, Tennessee.
Fehruary 1978.
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end use processes. These modifications stem from an assumption made by most
communities tﬁat no single measure is app;opriaté or valid for charécterizing”
industrial energy use.

In contrast to other sectors, comparatively few of Ehe communities relied
‘éolely upon secondary source information for the industrial secfor base year
eﬁergy audit--only five of the communities. .Thé necessary physical account-
ing data, establishments and employees by industry type, were usually obtained

from one of three sources: County Business Patterns; 1U.S. Census of Manu-

facfures;'of State Manufacturing Directories. Energy éharacterization data,
fuel splits and fuel amoﬁnts,.were obtained from the U.S. Census of Ménﬁ—
factures "Quantity and Cost of Fuels Used" in £he absence of state or other
locél survey data.

More than half of the communities used primar& data to derive énergy
use estimates for the various industrial parcels.‘.Thosé using primary data
were typically smaller and medium sized communities with smaller numhers of
industrial estaBlishments. The most frequently used technique was surve§ing,
whereby plant operating personnel were interviewed (most commonly larger.in—
dustriesj of received mailed surveys (smaller industries). In addition to -
reduesting fuel use data; these surveys often sought to obtain-additional in-
formation on past conservation efforts, waste heat volumes, industrial
processes, and opportunities for cogeneration;

Three communities—;Seattle, King County,‘and Boglder——conducfed-in—planf
_énergy audits. While the small number of industries in Boulder made such an
apprbach feasible, the Seattle énd King County joint effort was motivated by
the prior existence of industrial audits performed for ten of the County's
largest industrial energy uéérs. Addifional audit; wefe targeted toward firms

of somewhat smaller size, spread across the remaining manufacturing sectors
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in the County. This approach provided detailed information from which energy
usé could be poftrayed in terms of industrial end use processes, accdrding to
thermal.requirements, and the opportunities fof fuel substitution, waste
heat recovery, and‘cogeneration. |

Apart from difficulties posed by the plénning methodology, other‘prob—
lems were also encountefed by communities in completing'the'industrial'sector
base year energy audit that are unique to this sector. They include:

® Potential unrepresentativeness of sample surveys. Because
of the uniqueness of individual industrial firm processes,
extrapolations from sample data are not likely to produce
accurate total use estimates.

° Disclosure. In order to account for all industries, it was
of ten necessary to establish an industrial two-digit SIC
parcel for a single industry. Publishing such parcel-specific
data and/of requesting utility supply. information for the SIC
category would result in the disclosure of proprietary informa-
tion.

o Lack of end-use specific data. Completion of the industrial .
sector base year energy audit did not yield information per-
cejved as useful to the alternatives/strategy assessment
phase because of the absence of end-use measures.

Transportation Sector
Community approaches to the transportation-sector base year energy audit

were marked by substantial uniformity. Local-specific data required to estimate
total fuel consﬁmption (annual vehicle-miles-traveled (VMT) by all modes except
mass transit) were acquired or derived from data supplied by the metrobolitan
planning organization résponsible for transportation.planning, or from state
.transportation agencies. Local transit VMT and actual fuel use were often supplied
by the transit operating agency. Total fuel consumptionABy mode was then calcu-=
lated by dividing annual VMI by energy iﬁtensity factofs (miles per galldn)

assumptions supplied with the audit methoaology. A few communities adjusted the
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miles per galloé assumptioné to reflect lowered efficiéncies'due to congestion
or more or less effiﬁiency résulting from the composition of the local fleet.
The only apparént shortcoming of.the transportation audit methodology is the in-.

ability to validate energy consumption estimates. No community was. able to ohtain

control data for delivered gaéoline and diesel fuels consumed in the base year.

Municipal Sector

The municipal sedtor‘bése year energy audit was'cdmpleted—with comparative
ease by most communitiés by obtainihg actual use daﬁa orlby using the estima-
tioniﬁethods outlined in the audit methodology. Few substantivé modifications
to the planning methodology were attempted. The sinéle acknowledged sﬁortcoming
within this sector, identified by sbme‘coﬁmunities, is whether complete cover-
age can be acﬁieVed, particularly witb respe?t to county, state, and federal
instéllations,_ Geograbhical differences relating to street ligﬁting were also
a problaﬁ. |

A variety of data sources and mefhods was used to complete consumption es-
timates for the five fnunicipal parc.els'. Actual use data, obtained from local
rYecords or utility billing statements, were used by most communities to complete
the outdoor lighting and municipal-waste and water parcels; Local school districts,
colleges{ and universities were often able to proyiéé actual use data for all
operations and buildings, and when not, previousvclass A audits of individual
facilities'were often available from which average square feet, spéce cooling.
saturation, 'and fuel splits could be determined. Public administration activity/
fuel type consumption estimates were often derived from a Qariéty‘of sourcés
including previous Class A building audits,.actual'use data fqr.municipal buildf'

ings, and the General Services Administration for federal facilities. The "other"
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municipal parcel was often an amalgam of unrelated activities or buildings
with consumption calculated as the residual of electrical and natural gas use by
subtracting the other four pércel use estimates.from total government utility

supply data or by adding known consumption for the various activities or build-

ings assigned to the parcel.

In summary, the community experience with the audit and projection methods
defies any concise overview because of the variety of approaches. Review of

each of the communities reveals that the audit methodology is characterized by:

. Use of a wide range of data sources, approximations and assumptions
to produce the comprehensive base year audit

) Wide variability in the reliability of information between sectors
and within sectors in terms of fuel/activity estimates by specific
land use categories

® Sector level consumption data and fuel/activity splits serving as
background information for staff and for policy advisory committees

° Insufficient detail within types of land use to allow general
analysis of specific alternatives from the audit data base alone

. Little or no attempt to extend the base year'detail in projecting
future year consumption

° Intended use of consumption projections (regardless of method) as
' a baseline against which to measure fuel saving potential of pro-
posed alternatives/strategies. The projection exercise was often
conducted independently from the detailed built-up audit.
Projections were more often derived from extrapolations of past
consumption trends or population and employment forecasts than by
adding future units to the base year audit. '

Lessons for Other Communities

Ignoring the question of whether detailed comprehensive auditing is neces-
sary for local energy planning, what general lessons can be drawn from the 16

audit experiences? The preceding review provides some guidance in the following

areas:
° Use of a detailed comprehensive approach
. Data collection methods

° Projections
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Use of a Detailed Comprehensive Approach

The fact that the two largest communities abandoned- the detailed audit
methodology for other approaches is an indicator of the methodology's
practicality for large metropolitan areas. The reasons for using other ap-
proaches vary between the two communities; but the lessons appear to be the
same:

° The complexity of large urban areas greétly complicates developing

‘ comprehensive energy consumption estimates that are reliable and con-

Usistent. A much larger investment of time and money is probably re-
quired to adequately implement the suggested aundit methndology '

e . If a comprehéncivc ovcrview is needed, sector level ulllity hilling

data plus sampling of non-centrally reported energy sources may be
sufficient. Detailed energy consumption-analysis would then be
conducted when specific alternatives are under consideration.

° Community use of econometric approéChes:would probably only be

practical where local-specific models have been developed on a
statewide or perhaps regional basis, such as in California.

.Use of the audit framework was morc practical in medium aﬁd smaller stéd
communities. There is a more homogeneous buildipg stock, fewer institutions
to deal with and less complex intra- and intergovernmental relations. Again,
how much should be investéd in dgtailed coﬁpréhensive encrgy consumption in-
formationAprior to analysis of specific alternagives is unqlear. Thé per-
ception by most of the communities suggests less effoft be plabed on
the audit. This issue will be reexamined after the,communitiesihave assessed

alternatives and strategies.

Data Collection

Experience from the communities in collecting primary data suggests a number

of lessons:

® Mailed surveys probably will not produce acceptable response rates in
all categories unless. follow-up -efforts are made.
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° Home audits programs did not work as well as hoped, due to low re-
sponse rates and limited training of audit personnel. This technique

may be more appropriate

hensive energy auditing.

for small scale studies rather than compre-

° Use of utility billing records correlated with specific buildings or -

classes of customers is

the most cost effective way of generating

gaé and electricity consumption information. Cooperation of
utilities in providing information is critical.

Projections

While projecting future energy éonshmption can be done through a variety

of approaches, formal qﬁantitative shpply projection at the community level is

not especially meaningful. In particular, forecasting alternate fuel avail-

ability in other than qualitative

terms beyond a few years is not possible.

Under these circumsténces, it is probably better for communities to make

‘only very general consumption projections and to deal with shpply on the basis

of known or probable problem areas. Most of these areas would be easily iden-

tified and would relate to price increases, supply constraints or moratoria and

potential for disruption. Envirommental problems also play a role in setting

objectives.

While considerable resources
deaiing'with the energy audit and
as to how this information serves
tempts to explore the role of the

ment objectives. Full assessment

.

and time héve:been speﬁt by the:communities in
projection exercises, the qﬁestion remains
local energy planning. The next section at-
audit in setting community energy manage-

of the usefulness of the planning methodology

and audit methods, however, will require completion of the pilot projects.
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IV. OTHER PLANNING PHASES: DOES THE AUDIT HELP?

Introduction

The "cookbodk" approach prescribed for the energy audit also extends to
procedures outlined for the objectives-formulation phase. The planning method-
olody ‘instructs communities ﬁo set quantified energy reductibn targets for
each fuel type anticipated to be in short suppiy based on projéctions of future
demand and supply. Objectiveé are to be established by relatihg percentage re-
duction targets to those land use categories most affected by shortages and
which have the greatest po;ential for demand reduction. The energy audit is
essential to this procedure, as future demand/supply projeétions for the Variousl<
fuel types must incorporate base year energy demand levels. .

Since the planning methodology direqtly links the base year energy audit'
and the setting of community energy objectives, and subsequent activities_as
well, this linkage is explofed here through two sets of qneégions:

1. lTow did cumwunliles actually set objéctives? Lt they did not
set objectives, what are they doing?

2. ' Are the audit énd‘planning methodolagy helpful in setting
objectives and is the gsequential process heing naed?

How communities sef objectives is important because of the influence these
energy objgctngs are aﬂtipipated.to have on later phases of the_planning process.
Specifically, objectives are expected‘'to provide the necessary direction for the
planning effort and a framework within which.alternative plans can bé developed
and evaluated. Of interest in the commhnity approaches is the character of the
consensus building process and the commitment éecured,for community energy
management objecfives. Tﬁe second question'applies to the planning methodology
sﬁggeéted for this phéée. Two key issues associated with the use of the planning

methodology are: (1) Have the communities used the audit results and demand/
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supply projections to establish energy management objectives? and (2) Are

planning activities proceeding on a sequential, or consecutive, basis?

How Did Communities Actually,Set_Objecfi&es?

Only nine of the‘l6 CCEMP communities had made subs£antial.progress on the
objectives formulation phase and/or were proéeeding with other tasks at the
time Academy site visits were conducted for this report. (The remaining seven
communities were completing base year energy audits.) Hence, only tentative ob-
servatioﬁs and conclusions regarding the objectives formulation phase may be
drawn from the practices of these nine communities. |

Among the nine communities, an almbst equal division emerged between
those thaﬁ ptoceeded to establish energy objectives and those that did not.
Five'of the nine communities followed thé outline proceduré by setting energy
objectives~-Boulder, Seattle, Los Angeles, Philadelphia, and Allegheny County.
These communities got a head start in objectives setting by starting the work
before they had completed the audit. The remaining four communities chose not
to develop energy objectives as the- second phase of the planning process——
Richmond, Knoxville, King County, and Wayne County., Insﬁead, these communities
started later phases of the planning methodology.or embarked on alternative

planning approaches.

How Objectives Were Devéloped

Thfee preliminary objective setting approaches emerge from the five com-
munities which.had coméléted or made substantial progress on this phase, as sum-
marized iﬁ the accompanying table. Although different approaches were taken,
Aall five communities started the objectives setting phase concurrently with the
base year audit development and none derived objectives from demand/supply

projections. The three approaches are:



COMMUNITY TIMiG
STAFF-INITIAYED IBJECTIVES

Los Angeles, CA ~Begun in April, 1979,
7th project mosth, at
midpeint in znergy
audit

-Concluded in Septem=

ber ¢ 1979, 12th proj-

ect sonth

1TERATIVE A PROACH

Allegheny County, -Begun in Feb-uary,
PA 197§, S5th preject
) month, shors y after

initiation o° enerjyy
audit
~Not ccmpleted at time
of site visizs, Spring
of 19€0

Philadelphia, PA -Begun in Seprember,
197%, 12th project
month, near soppletion
of energy audi

- =Not yet comp.exad due
to change in commi:tee
structure

MULTI-PHASE APPROACH

~Begun in Octcber of
1979, 13th project
month, near conpletion
of energy sudit
—Concluded in February,
o 1980, 171t project
mon th

Boulder, CO

Seattle, WA -Begun in November,
1979, 14th prodect
-month, nesr comple=
tion of enercy aud®t
~Conc luded ir. May of
1980, 20th croect
month

TAELE 6. COMMUNITY OBJEcl'IVE-SETTiNC LPPRCACHES

PROCESS STEPS

brift discussion paper- Energy Manage-

mert Ot-jectives and Essues prepared
by sta‘f and presented to Energy
Mar agement Advisory Eoard

-Review and comment by Energy Manage-

mert Acvisory Board R
St2ff nesponse to comments made by
Energy Management Advisory Soard
Stzff revision to CCEMP Goals and
Ob:ectives, adopted bty Energy Manage-
me-t Acvisory Board .

Sector-besed working groups draft
ge~eral cets of issues and objectivee
Series o1 working group meetings
reviewing and refining objectives
Corsolidation of issues and objectives
into a single draft for consideratior.
by Technica) and Polizy Advisory Com-
mittes

Reuiew by County Plaming Commission

Establistment of sector-based task
forces mwith charge to develop objec-
tiwes for energy conservation and
sutply espansion in respective sec—
tons

Se-ies of meetings between September
and December of 1979 to dreft issue
staements and objectives

Draft issue and objective siatements
corpletea by January >f 1980 .

Tow meeting (about 30 attendees)
identifying energy issues and to
receive suggestions

Draft statements of Gdals and Principles
predared by project director and Chair
ot Energy Task Force

Review and comment by Energy Task

Forte followed by adootion

Submission to Council followed by
approval

One~day Futures/Gosl ietting Workshop
of Energy Ltd. Citizen Committee
Tuo-dozen neighborhood and community
organization meetings to communicate
initia) audit finding: and obtain
citizen vievpoints rejarding energy
issues *

One-day Objectives Se:ting Workshop for
Energy ~td. Citizen Cyomittee to review
initial staff-prepared gosls and objec~
tives and develop a p-ocess and struc~
ture Jor objectives phase

Subcommittee refinemeat of sectoral
objectives with integ-aticn by an Ad
Hoc Work ing Committee comprised of
Citizen Committee and subcommittee
chairs

Adootion of prelimina~y goals and
objecrives by Energy Ntd. Citizen
Comittee .

Cisy department and agency revieus

of areliminary goals snd objectives
Trarswittal to Mayor for submission

to Council, referred o Council

Energy Committee for -eview

Modi ficat ions suggestsd by Energy
Cormiztee accented by Energy Ltd.

en Commitiee followed by Council
en@rseme‘nl

PARTICIPANTS

-Energy Managemen:
Advisory Boarc

~T-chnical and
Pelicy Advisory
Cammittee ard
werking groups
thereof

~Ceunty Planning
C-mmission

~Task force
WMembers

~General Public
-Erergy Task For:e

“=City Loungil

-Erergr Ltd.
Citizen Committee
ard subtonmittess
trereof
~Heighborhood anc
ccmmunity orqar--

T zartons

-ty department:
ang agencies
-Cay Cowncil

2RICE IS AIDS

-Concept Los Angeles
General Flan

~5tef! redrafts of
isturs and objectives

~Incividwal staff de~
zatlec © task forces
~forsultants for tech-
nical siooort

-Prelimina-y audit
results

~Individusl staff

-Profesiienal tacil-
ftator: for Futures/
Goal S2t:ing Work=,
‘shoo and comaunity

wee:ings

QUTCIMES

-6oals and Objectives Statement
with four energy goals, in order
of priority, and three objectives.
Goals reflect major energy values
while objectives have criteria for
the selection and implementation
of energy management options.

=Critical issue statements and
objectives organized by sector

-Critical issue statements and
objectives organ‘zed by sector

-Goals anc Principles Statement
with three goals and five prin-
ciples which are to apply to
programs developed or endorsed
by the Energy Task Force

=City Counci) Resalution adopt-
ing tentative energy goals,
management policies, and manage-
ment tasks. Energy management
tasks, by sector, divided be-
tween Energy Ltd. Citizen Commit-

" tee and other City departments.

9¢
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1. Staff-Initiated Objectives (Los Angeles)
2. Iterative (Allegheny Coun;y,‘Philadelphia)

3. Multi-Phase (Boulder, Seattle)

1. Staff—Initiaged Objectives. This approach, undertaken by Los Angeleé,
is charécteriéed by staff-developed ‘energy objectives submitted to a bolicy
advisory committee for review and comﬁent. The process was initiated with the
presentation of a staff-developed discussion paper to the Los Angeles Enefgy
Manégement Advisory Board. Preliminéry audit results and demand/suppiy projections
were not used to support or derive objectives. Rather, tentative goals——refieqt—
ing energy values—-and-general objectives--embodying criteria for the develop-
ment of energy'management options——were.proposed. Board comments to proposed
goals andronectives were respondedAto in writing by the Energy LA staff and

later’ incorporated into revised goals and objectives.

2. Iterative Approaéh: Two communities adopted an iterative approach,
with objectives.resulting from a series of meetings involving staff and com-
mittee interaction. Both communities, Allegheny Coun;y and Philadelphia, started
this approach through their multiple sector-based Working groups and task forces
with prelimiﬁary audit results becoming available mid-way through the process.

In each case, audit results provided a basis for refining objective statements.
The process of staff-committee interac?ion began with the idéntification of
sector-specific energy issues and objectives by the working groups, followed by
a series of additional meetihgs to refine the objective.statements.

In Allegheny County, this ﬁrocess has been conducted over a long time
span, with the refinemént of objectives occurring simultaneously with the initial

development-of alternatives and strategies. Much of the refinement has
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resulted from staff effort between méetings, followed by wofking group reviews.
Tentative objectives weré later transﬁitted to the County Planning Commission
for review.

Inlcontrast, Philadelphia's task férces were charged Qith the respon-
sibility of drafting objectivés with staff and consulting resources made avail-
‘able to them for this purpose. Further, the process waS~comple£ea within a
comparatively shorter time span of approximately_five months. Task forces
experienced difficulties with the assignment, particularly with the directive
to orient objectives to fuel types anticipated to be in short supply and in
.distingﬁighing between objectives and strategy'statements.

The final produéts.of these communities include secfor—based.iséue
statements accompanied by objective statements. Neither community had com-

‘pleted the process at the time Academy site visits were conducted.

3. Multi—Phase.l The Multi-Phase appfoagh is distinguished by a number
of different process steps incorporating citizen iﬁput and a review by the
local legislative deQ; Both Béuldef and Seattle followed thié approach to thé
objective setting pﬁase. | | | |
Boulder‘started the objecfive setting process with a town meeting .attract-
ing‘ébout 300 participants, including tﬁe Boulder City Council and the Energy
Task Force. Energy concerns and priorities expressed in‘this meeting were next
incorporated ihfo a draft statément of Goals and Principles for review by the
Energy Task Force. Although preliminary audit results were available at this
time, they were not viewed as being useful to the deveiopment of goals and princi-
ples by either stafonr the Task.Force. Goalé reflect underlying energy values
while the principlés set forth criteria for fhe development or éndqrseﬁeﬁt of

energy management options to be considered by the Energy Task Force in subsequent
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phases of the planning procesé. Following Task Force approval, the Goals and
Principles were transmitted to Boulder City Council for adoption.

Seattle's objective setting process was started near the completion of the
base year energy audit through the Enefgy Ltd. Citizen Committee and its sector-
based subcommittees. Process steps followed By the Citizen Committee, in order
of sequence, included a one-day Futures/Goal Setting Workshop, an Objectives
Setting Workshop, an& subcommittee refinement of goals and objectives. At the
beginning of this process some two dozen neighborhood and community organization
meetings were conducted.to communicate initial audit findings and obtain citizen
vieﬁpoints regarding community energy issues. Results of these meetings and
the Futures/Goal Setting Workshop were incorporated into the initial staff-
prepared goal and objective statements first considered at the Citizen Committee
Objectives Setting Workshop. The use of audit information:and projections
in this process is best described in the staff document forAthe Workshop whiéh
noted that the audit ". . . provided a factual basis for many of the problems
and opportunities already perceived." |

The précess of review and adoption also included several steps. Imme-
diately prior to the Citizen Committee final appfoval, preliminary goals and ob-
jectives were transmitted to city departments for review and comment. Responses
were received and considered by the Citizen Committee before submitting the
goals and objectives to City Council via the Mayor. While under review by the
City Council Energy Committee, a number of specific changes were requested, in-
cluding: additional goal statements; changing objectives to energy management
tasks and assigning responsibility for their development to the Citizen Committee
of other city departments; and, a charge to develop a set of joint city/county
goals and policies. Each request was acted upon by the Citizen Committee and ac-

complished prior to Council endorsement.
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Fihdings. Although different objectivé setting approaches were followed,

several patterns emerge from the experiences of this limited number of communities.

These preliminary findings are listed below with a note of caution. They are
based upon.thg éxperiences of less than‘oné—third of the CCEMP. éommunitiés‘and;
therefore, may be éubjec; to revision after the practices of other communities
_are knbwn. Final conclusions will‘be included in the next Academy interim re-
port.

'y None of the five communities used the suggested planning methodology
a3 an aid to setting objectives. Further, the scope of the ob-
jectives setting exercise was broadened to include more than antlcl-
pated energy shortages. :

] Most communities limited participation in the objectives setting
phase to CCEMP committees. Only two of the five communities in-
corporated citizen input and legislative body review into the oh-
jective setting process. Two also included review by other estab- -
lished governmental committees or departments.

° Communities with multiple committee structures achieved a greater
degree of committee participation in the objective setting process.

e All communities expanded the scope of this task to include additional
elements--critical issues, goals, and/or principles.

Alternatives to the Planning Methodologx»gequence

Instead of developing objectives, four communities reordered tﬁe sequence
of tasks during or near the completion of the base year ehergy audit. Of the
four communities, only ﬁgyne County did pot include the objectives formulation
task in-its CCEMP Work Plan.' Instead, the audit was followed by the selection
of program areas for alternatives/strategy development. .In.the other threé com-
munities, a decision to alter the sequence of planning tasks was made after thé
audit was underway and committees were functioning. The reasons for these de-
cisions and approéches followed in conducting other tasks are described'in this

part.
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Communities altering the sequence of planning steps included Richmond,
Knoxville, and King County; In each of these communities, ;he decision to re-
order thé sequencing of tasks was made independently by the project director.
‘ Altthgﬁ the reasons accountiqg for this decisiop vary between communities, two
themes are common to all three. First, the project directors cited misgivings
with the pianning methodology for the objectives setting phase. Specifically,
all were dnwilliﬁg‘to direct the planning process toward quantified energy
savings targets for various sectors based upon fuel types-projecfed to be in
short suppiy. The second common element was a major expansion of committee
structures or change in'the planning process during the preparation of the base
year energy audit.

A decision to alter the planning process coincided with the expansion of
committee strdétufes in Knoxville and King County. In both communities, a
large number of new participants were brought into the planning process through
the establishﬁent of subcommittees in Knoxville and task forces in King County.
Prior to activating .these new entitieé, both project directors decided to reorder
‘the objectives setting phgsé near the cqnclusibn of the planning process so
.that the basis for quantified objectives would be the energy savings antici-
pated from recommended alternatives and strategies.

' Instead'of objectives, each of Knoxville's subcommiﬁtees started the
alternatives and strategies development phase. This task began with each sub-
committee developing a '"shopping list" of possible alternatives.. The CCEMP
staff then expanded these lists with oullier optinnb and organized the list ac-
cording to policy areas’(general plan, pubiic services and facilities, public
fiscal policies, etc.) At‘subsequent meetings, staff requested subcommittees to
rank the‘optiéns aécording to potential effectiveness and feaéibility critéria.
The highest rauked optionc were then evaluated‘by staff for saviqgs potential

and time required for implementation prior to the final selection.
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King County altered the .objectives formulaﬁion task to one of developing
‘critical issue statements, goals, and policies through thei; newly established
task force committee structure. Each task force first drafted critical issue
statements relaﬁive to various sectors and other concerns, such as land use and
alternative energy sourcés. With staff assistance, the task forces then de-
veloped general and sectoral éoals. Shortly after submitting these p?oducts to
the County Council for endorsement, Séattle's City Couﬁcil Energy Committee re-
‘quested that a joint set of energy goals and policies be prepared‘fdr the City
aﬁd County. Through joint efforts of the City and County CCEMP sfaffs, the chair;
of the respective policy advisory committees, and City and Coﬁnty Couhcilpersohs,
the previously -developed task force goals were integrated with those of the City
and adopted by the County.

The absence pf an objective formulation phase in the Richmond planning
pfocess to date is more the résult of the abandonment of a sequential approach
to enefgy planning. than disenchantment with the suggested methodology. Mid-
way;through the base vyear energy audit, a host of activities were begun ﬁnde;
the heading of CCEMP. Amoﬁg the activities were public infarmatinn and edura-
tion programs; supplemental energy audits{-energy demonstration programs, and al-
ternatives/strategiesldévelopment. With respect to the latter, action proposals
are anticipated to reéult from various committees and organizations both inside
and outside the CCEMP committee structure. These action proposals will be made
at any time during the planning process and will proceed ﬁo-implemgnCation if
feasible.

Wayne County has deleted the objectives formulation phaée from its planning
process. The major reason for this is that a countywide plan will not be de-
veloped. Instead, implementation options (altgrnatives/strategies) Qill be de-

veloped for adoption by the County and the 42 suburban governments.
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Can the M;thodology Prescribed for Setting Objectives work?

A preliminary answér to this question;is derivéd from the limited base
of community experiencé in later phases of fhe planning procesé. 0f interest
4is whether the methodology i% workable under some conditions, or, do‘com—
munity experiences indicate that it is basically flawed.

Commupity experience is examined in light of the methodology's-bgsic
‘requirements for the objective setting exercise. Issues include:

» Timing/Sequencing: Is the objective setting phase begun
after audit results are available?

. Quantified Shortages: Is the audit used to develop demand/supply
projections, were shortages disclosed, and do communities have
confidence in the projections? ) : ‘

° Objectives: Are objectives narrowly defined on the basis of éupply '
gaps? C '
Timing/Sequencing

More than half of the CCEMP communities have departed from thé sequential
planning process suggested by the methodology. Four.communities reordered .
thg sequencing of planning phases during the audit while ﬁhe five which made
substantial progress on the objective setting phase started this phase while
the energy audit was under preparation. These latter communities did not think

that audit results were needed tv wurk on objcctives.

Quantified Shortages

Four of the five communities did produce preliminary audit results and
demand/gupply projeétioné before completing the objectives setting phase.
" However, these products aid not lead to an explicit quantification of projected
fuel éhortages with correspoﬂding energy management objectives for differeht land
use categorigs. Rather, if potential éhorfages were disclo;ed, ﬁhey were oftep

one ol several fuel-apccific concerns guiding the objective setting process.
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The energy audit was not psed as a framework'for calculéting future energy
demand increments—-deriving "built-up" estimates from fqture additions or dele-
tions to the base year accounting. Instead, mofé expedient approaches were
usually taken. Changes té base yeér energy demand were either forecasted on
the basis of paét energy consumption trends or base yearvcohsumption ratiqs‘of
fuel consumption by population and'employment variables.

Supply projections proved more difficult. Especially trouglesome‘was the
lack of small area sﬁpply forecasts, Conscquently, supply Forecasts were
extrapolated from' state and/or national ﬁroje;tions of fuel availability. In
thréc of the four communities which adopted this method,'p£ojected demand‘leQéls
did not exceed the forecasts of fuel availability for the p;ojection year.

:Given the technical difficulties of deriving demand/supply projections and
-the'results achieved, most communities discountéd the impoftanée of these find-~
ings in the objective setting process. Specifically, tﬁe lack of confidence .in
results obtaihed‘made communities reluctant to base objecfives on their find-

ings.

Objecilves

All communities broadened the objectives formulation phase td_include the
consideration of multiple energy‘objéctives in contr&§; to the narrow shortage-
based emphasis of the methodology. In addition to shortagé issues, these
multiple objectives also rgflected concerns related to rising pfiqes, pétential
supply interruptién; capacity>1imi£ationé, or the relation of particular fuel
types to other resource management problems, such as air quality.

Departures frém the formal quantitative methods and shortage approach to
setting energy objectives resulted from either an advance decision Aot to Qse

the methodology or from experience with the projection exercise. Only one



65

community, Los Angeles, elected not to pursue supply projections at the outset
of the objectives setting process. Both experience and results from the demand/
supply projection exercise led the other four communities to discount the im-=
portance of these findings in the objectives setting process. Abandonment of
the shortage approach was also due to a common perception, among CCEMP staff and
committees: energy objectives should be responsive to multiple, instead of
single, energy issues. For example, although Los Angeles did not use the planning
methodology for preparing the energy audit or projections, this was not advanced
as the major reason for departing from the shortage approach. Instead, the
preface to the adopted Goals and Objectives statement declares:

If energy management goals and objectives are defined solely as a

process of advance identification of shortages of conventional

energy sources and appropriate planning to deal with them, this im-

plies that the present ways in which community energy needs are met

are optimal. That is, we should go on supplying as much of our

energy needs as we can with our present conventional energy sources,

but when we discover we cannot at some time in the future, then we must
search among energy management alternatives for a second best solution.

Conclusions
These initial tendencies indicate that the planning methodology for the
objectives formulation phase needs major modification. The objectives formu-
lation or other tasks were started prior to completing fhe energy audit.
Technical procedures for deriving demand and supply projections pfoved diffi-
cult and, in most cases, did not disclose future shortages-~-thus diminishing
confidence in the procedure and result obtained. Moreover, communities preferred

to broaden the objectives setting exercise beyond the narrow consideration of

supply gaps.
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The planning methqdology's weaknesses are evident both in ifs underlying
assumption and technical procedures for the objectives formuiation_éhase, at
least on the basis of the preliminary experience. At issue is the exclﬁsive'
fbcus upon supply shortages. In the long run, an'equilibrium betweén energy
demand and supply will result from the effects of pricing and fuel substitu-
tion. Yet, the technical proceduyes outlined for fhe projécfion exercise ex-—
clude béth of these considératioﬁs“ While supply interruptions are likely in the
short run, the methodology is geared to long-term planning and not contingency
planning. Apart from these‘methodological shortcomings, supply shortage con-
cerns are but one of several energy issues dominatingrlocal energy managément
‘planning.

These cbnclusions suggest the need for.a more flexible energy planning
approach. Such an:approach would place less precise technical requirements on
the energy audit, permitting further information devélopment and anélysis of

issues to be performed on an '

'as needed" bgsis as energy objectiQes and poten-
tiél management actions are formulated. A more flexible approach is also
needeé to -accommodate variations in tﬁe manner in which communities may desire
' to start the pdlicy planning process--through objectives setting; goal setting,
critical issues development, or policy development.

These issues will be addressed mbre directly as more of the communities
proceed toward completing'their'management plaﬁs. At tﬁat time, the shape of

a more flexible approach to a planniﬁg methodology will probably emerge more

clearly.
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V. THE CCEMP PLANNING PROCESS: HOW HAVE ORGANIZATIONAL
ARRANGEMENTS DEVELOPED AND FUNCTIONED?

Introduction

Local government adoption of effective energy management action plans is
the desired result of. the CCEMP pilot projéctsf Because energy management
has generally not been a local government function, how the 16 pilot communi-
ties manage their planning procegses should provide useful information to

other communitics.

The goal of implementation andlthe unﬁried nature of comprehensive energy
management ﬁrovide the‘context for evaluation of community planning processes
during the audit phase. Ideally, conduct of the plénning process would pro-
duce two -overlapping results necessary for adoption of effective local energy
management plans:

] .Information useful to local energy management decision making

o Commitment to consensus alternatives by the public and private
sector for inclusion in an energy management action plan. -

As Section III attempted to demonstrate, reliable detailed information for
local energy management planning is not always easy. to obtain or to use. Partici-
pation of a number of public and private sector institutions is needed to get the

most out of information that is available. The planning process must also obtain

access to other types of information, namely, judgments and perceptions of indi-
viduals knq@ledgeable about energy. Fiﬁally, there is a necessary exchange
of informatioﬁ between the public and the planners, involving public educatioﬁ,
access, and participation.

Commitment to effective actions requires involvement of kéy individuals

in public and private sector -institutions, if local energy management
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p;anning is to result in more than just dnother plan. Commitment can be
achieved in a variety of ways, but will probably reduire either susﬁained
participation or close coordination during the plan develbpmént phase. The
current number of independéqt activities potentialiy affecting local energy
_consumption (and supply) is lafge,* indicating the complexity of achieving com-
mitﬁenf, particularly in ;he larger metropolitan areas. The more ambitious
the local plan, the more critical extensive and early commitment of various in—‘
terests will be.

'The audit phase was to producé some of the information useful for
energy ﬁanagemeﬁt decision makiné. The pracess hy which difforent communities
developed their audits may contain lessons for other communitieé. The long
‘ durétion of the audit phase also raises quesgions on how'gommitment is being
developed and maintained. As of this report, one cannot geﬁerally identify
commitment to specific actions in the vafious communitiés; o

The themes of informatiqn or development of commitment underlie thé topics
covered in this section. .Thesé fopicé cover the various asbects of.community

management structure and planning processes, as outlined in Sectiovu II. Topics

include:
] Changes in advisory committee structure and functioning
® Staff role in the overall proccss and other community energy
activities
o Thé role of consultants

* These include various federal and state dcmonstration programs (solar, cogen-
eration, etc.), the federal weatherization program, housing rehab programs,
the Residential Conservation Service, utility rate reform, local building
code ordinances, to name a few.
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® The role of public utilities

e Elected official involvement

® Eariy implementation anq project spinoff

e . The role of pﬁblig involvement and awarcncss
[ Coordination.

Advisory Committee Functioning

The role of the advisory committee is of primary importance to the
planning process. The committees provide coordipation,'technical expertise,:
and political access, as well as serve as a prime puBlic involvement thicie,
thereby improving chances of success. Community advisory committees

' generally have been popuiated with individuals with the power to make decisions
(or their representatives) and with individuals with technical backgrounds;
The time taken to do the audit and the technical natqre,of the results af-
fected the participation of ad&isory committees during the audit phase. Issues

of concern include:

® How have communities adapted their initial advisory committee
'~ structures to accommodate conduct of the audit?

° How have committee structures been modified to accommodate other
functions such as coordination and public outreach?

Specific changés in advisory committee structures are instructive of
tbe challenges faced in keeping the participation of busy important people.
Without their invélvement, at least at key points in the process, it is un-
likely that commitment to meaningful local energy management actions can be
achieved. How important pafticipation is during a long audit period remains

to be seen.
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\
Findings -

During the audit phase, 9 of the 16 communities either expanded, re-
populated, or reduced their policy advisory committees. Nine of the communi-
ties modifiéd their subcommittee structures, involving either expansions, re-
ductions, or reorganizationsi~ Tables 7 and 8 show these changes for the 16
communities and the general reasons given for making changes. Key findings
include: |

. The most common reason for expanding or repopulating policy ad-
visory committees was to increase participation. Several of the
comminities found thar inirial memhers of adv1any rommirrees lTaar
interest and had to be replaced.

® - The least change in policy advisory committee structhre‘oqcurred
among counties and areawide planning agencies (four of six). Those
that did make changes added or shifted a few members.

° Only four communities that planned to use subcommittees during the
audit phase did not make some major modifications. Seven communi-
ties either reduced the number of subcommittees or reorganized them.
In the latter case, the major reason was to improve the topical focus
or functional structure of subcommittees (three of the seven com-
munities). Lack of:participation appeared to be a major reason for
reducing the number of subcommittees.

e  All of the communities (three) expanding their subcommittees (numbers
of people or committees) were either counties or areawide planning
agencies. Reasons were to increase participation, increase access
to information and policy making, or to improve subcommittee func-
tional structure. :

Policy Advisory Committee Modifications. Tive communities expanded the mem-

bership of their initial advisory committees and three replaced inactive mem-

bers with more interested individuals. For example:

° In Boulder, four individuals representing business, neighborhood, and
citizen interests were added to the nine-member Energy Task Force.
This helped increase attendance. The original Task Force consisted
primarily of city officials, university professors, and federal or

private sector energy experts.

Knoxville, whose seven-member Steering



TABLE 7. POLICY ADVISORY.COMNITTEE CHANGES DURING THE- AUDTT PHASE

Changes

Reasons

Ixpansion Repopulation Reduction

No
Significant
Change

Coordination
1 T2 . Policy. Public
Participation Representation Access Access

Small Cities
" Boulder . . X
Greenville X 7 X
Janesville
Portland X
Richmond X

Intermedjiate Cities

Dayton
Enoxville X
Seattle ) . X
Letge Cities
lLos Angeles
Philadelphia - _ X
Counties
Allegheny
King
Wayne x
‘Ateswides
,Greater‘Bridgeport'
South Florida

Toledo . . X

TL

Participation = attendance.
-Representation = breadth of interests

Coordination Policy Access = involvement of key individuals/
institutions : :

Change of role-with substantive decisions nade at subcommittee.

leval.

Comkined technical and policy committees after completion
of the audit. ’



TABLE 8. SUBCOMMLITTEE CHANGES DURING TEE AUDIT FHASFE

Changés:

Reasons

No

P P e
Significant articipation

Access to:

Expansion Reduction Reorganizaticn Change To Increase Lack cf

Information

Policy

Improve -

Functional
Structure

Small Cities
Boulder
éreenville
Janesville
Portland

Richmond

Intermediate Cities

Dayton
Knokville
Sgattlé
Larze Cities
Lo;~Ange1es
Philadelphia
Counties
Allegheny
King
Wayne

Areawides

Greater Bridgeport

South Florida

Toledo

N.A.

N.A.

L

e oW N

Elimination of Tndustrial/Commercial and Use Conservation Group.

Expa 1 of number of subcommittees but not total participants.
a public awareness committee.

To achieve hroad public participation.

Subc ‘tees did not meet.

Also, establishment of

" . < " .
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Committee consisted exclusively of elected or appointed public offi-
cials, added four new members in Septcmber 1979. These included repre-
sentatives from industry, the building trades, and the local Chamber

" of Commerce. The reason -was a desire on the part of the Knoxville Mayor
and CCEMP Project Director to broaden representation on the policy ad-

" visory committee to include the private sector. Richmond, whose Execu-
tive Committee consists solely of elected and appointed public officials
including the Mayor, added four more city officials including a repre-
sentative of Richmond Power and Light, the city-owned utility. - The
reason cited for the addition of these members was to increase coor-
dination with the respective organizations or agencies represented.

° Seattle, Portland (Maine), and the Toledo Metropolitan Council of
Governments replaced members of their policy advisory bodies.
In Seattle, several members of the Energy Ltd. Citizens Committee
resigned because they could not make bi-weekly early morning meet-
ings of the Committece. Replacements were found by placing ads in
the local paper, with screening and selection by staff and committee
cochairpersons. In Portland new members were added to replace in-
active members of the Portland Energy Reduction Team. For the
20-member Toledo Metropolitan Area Council of Governments -
Energy Guidance Group, inactive members have been replaced by new
members, generally from the same interest groups.

On the other hand, two communities reduced the size of their policy

advisory committees in order to more effectively manage the planning process.

o In Greenville, the Energy Management Commission, the key directive com-
mittee for CCEMP, was originally appointed by the Creenville City
Council in December of 1978. 1Its 12 members were later increased
by three. While this 15-person Commission represented a broad range
of community interests, it did not function effectively as a decision-
making group for CCEMP. The staff as well as Commission members recog-
nized its ineffectiveness in late 1979 and efforts were made since to
streamline and rejuvenate the Commission. Last fall, a local election
had resulted in a new mayor as well as three new members of a six-
person City Council. Consequently, many forces favored reconstituting
the Commission. The new Commission consists of nine persons, eight
of whom were appointed as voting members and the ninth, a city
councilor, is a nonvoting liaison person. With the new membership,

a new chairperson, and the backing of the City Council, the new Com-
mission is expected to take a more active role, providing leadership
and policy guidance to CCEMP and city staff concerned with energy
matters. One of the major differences between the old and the new
Commission is that appointments were made to the former based on
achieving representation of key elements of the community while those
to the latter were made based on expressions of interest in the sub-

. ject of energy and CCEMP. The staff expects the new Commission will
perform .different activities and show a different pattern of operation.
They expect that the Commission, as a formally empowered city-council
appointed Commission, will be more than just an advisory committee.
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° 0f all the communities, Philadelphia committee structures have undergone
the greatest change. These changes are instructive for other large
cities dealing with energy management. Briefly, an Energy Management
Committee open to membership from neighborhood, consumer, labor, uni-
versity, and business sectors was formed at the outset of the project.
This committee was to consider the CCEMP products and then influence
the policies of constituent members. Because of the unwieldy size of
this group (approximately 50) a 13-member Executive Steering Committee
representative of the interest groups in Philadelphia was established
to organize and oversee the Philadelphia program. An Urban Strategy
Committee on Energy and the Environment consisting of government
officials was to consider CCEMP products and develop relevant city
policies. Subcommittees consisting of Energy Management Committee
members and CCEMP staff were to oversee development of the various
planning products along with the assistance of various consultants.
Evolution of this structure included reconstituting and populating
Llie subcommittees as sector task forces, eventual lusgs of attendance
by the Energy Management Committee, and development of the task force
chairpersons as the leadership focus.. Digillusionment with the audil
and change in adwinistrations created a hiatus in the program until
early 1980 when a new Energy Policy Task Force consisting entirely of
subcabinet ofticials was formed and the program began moving forward
again, To date, the ealeusive publle vutreach structure has not been
reconstituted. :

Changes in Sector Level Subcommittees and Task Foréesr As in Philadelphia,

most communities planned for subcommittees or task forces to provide guidance
in the development of the CCEMP planning products (audit, objectives, alterna-
tives/strategies). These subcommittees typically are oriented around rhe five
audit sectors, supply, and other functional aspects of the planning process such
as public rela;ions or coordination. As noted later in this section, several
of the communities used. their advisory committees and special subcommittees
or task forces as a thicle for dealing with other .community issues such as the
1979 gasoline shortages.

'vo types of developments in subcommittee structure are'of interest:

unplanned expansion or reorganization of sector or functionally oricnted sub-

committees and the collapse or reduction of planning subcommittees.
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In Portland, of the six subcommittees that were formed in the Spring
of 1979, four were abolished in January 1980 because of lack of
activity (these included municipal operations, demand, supply, and
economics and finance). Left in place were the Public Awareness
Committee and the Conservation and Alternative Energy Committee.

In Greenville, after reconstitution of the Energy Management Com-
mission (see above), changes were made in the subcommittees. As
part of the original work plan, a Technical Advisory Group consisting
of local residents with energy-related expertise, and a Citizen Task
Force Committee and its subcommittees were to provide a broad range
of community input. In the Fall of 1979 it was acknowledged that
the effectiveness of the subcommittees was questionable--members
were unsure of their roles and attendance at meetings was poor,
eventually ceasing altogether. They were to be reconstituted and
rejuvenated as soon as the Commission specified the mission and ex-
pectations for the subcommittees.

In Toledo, a total of four subcommittees were planned (Community
Energy Audit, Crisis Contingency Plan, Management Strategies, and
Supplementary Energy Systems). Only the Community Energy Audit and
the Crisis Contingency Planning subcommittees were actually formed.
The former was established at the outset of the audit, although it
was never officially convened. Rather, members were contacted indi-
vidually for information and cooperation as the audit was developed.
The Crisis Contingency Planning subcommittee was not established
until January of 1980. Two subcommittees, not- anticipated in the
Work Plan, were established midway through the audit. The first, the
Communications Subcommittee, was established to develop public aware-
ness about energy matters in general and activities of the Energy
Guidance Group (EGG). The second, -the Reading Subcommittee, was
established in reaction to staff-developed technical papers (some of
which were subject to intense quality criticism by EGG members) for
the purpose of editing previous and future papers in terms of tech-
nical and policy content. The remaining two subcommittees, Crisis
Contingency Planning and Energy Conservation Planning, were estab-
lished at the January 1980 EGG meeting. ‘'heir activation was
initiated by the CCEMP Project Director to "increase the efficiency
of EGG by freeing the entire group from functions that could be as
easily achieved by a sub-group.'" Subcommittees were populated by
EGG volunteers. o

Knoxville is an example of changing subcommittee structure as a result
of initial experience with the CCEMP project. As initially planned,
five subcommittees were to be organized around the topics of

inner-city residential, suburban city-county residential, commercial-
industrial, and municipal-institutional. Their general responsibili-
"ties were to include the identification of issues, the drafting of
objectives and the development of strategies. These subcommittees

were never populated or activated. A substitute structure was out-
lined in September 1979 and five working subcommittees were established:
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land use; building and structures; transportation; emergency contin-
gencies; and alternative energy resources. The general responsibility
‘of each is to provide suggestions to staff for the development of
energy management objectives and implementation options. The member-
ship of each subcommittee reflects a mix of public (local government,
Metropolitan Planning Commission, TVA, state government), private com-
mercial and industrial representatives, academic (University of
Tennessee), and citizen groups. The CCEMP Project Director stated
that the revised scheme minimized confusion in dealing with functional
areas. The original sector-based groupings were anticipated to have
each subcommittee simultaneously considering land use, transportation,
and structural strategies. It is also likely that a number of other
factors influenced this shift, including: ‘

- The revised groupings offer a more convenient subdivision of
" strategy altcrnatives, thus acceleratiung Lhelr development

- Delays and difficulties encountered 'in the audit made staff
reluctant to activate subcommittees

- . The opportunity arose Lo participate with the State of Tennessee
in the design of a local organizaticnal and administrative
structure for energy emergency contingency management.

King County offers another variation in the use of subcommittees for ac-
complishing various functions of: the planning process. The King '
County Steering Committee (policy advisory group) was originally to

have had a community involvement element called the Community Energy
Management Council. This hady was to have had broad rcpresentation,
.general oversight and policy responsibilities for the project, with

the smaller Steering Committee responsible for directing the staff -
ef[fort. However, the Steering Committee was formed first, leaving

the fsatte of citizen participation in CCEMFP unresolved.

Several options were examined by staff and presented to the Steering
Committee identifying various community involvement approaches:

a citizens' task force; public information; workshops; public meet-
ings; and public opinion surveys. The staff paper also delineated
purposes and objectives for citizen participation, the relationship
of different CCEMP task elements to citizen participation, and a
detailed description of the task force approach.

The process of activating task forces began in July of 1979 with
solicitatlons  for membersihip. Over 1,000 letters under the Steering
Committee Chairman's signature were mailed to individuals, community
and civic organizations, and special interest groups.

"The Energy Planning Project Staflfl selected membership from the respon-
dents on the basis of (1) community connections and (2) particular
expertise or perspectives, then assigned individuals to the various
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task forces. Chairpersons for respective task forces were also

selected by staff, although the Steering Committee Chairman per-

sonally interviewed nominated chairpersons prior to. their appoint-

ment. Task forces included transportation, land use, government

operations, residential, renewable resources, industrial, and commer-

cial. The task forces were to terminate in June of 1980 after con-

ducting a series of 12 meetings. Products anticipated to result from

staff, subcommittee and Steering Committee interaction over this period

include: :

1. Listing of Critical Issues by Sector

2. General and Sectoral Goals

3. Policies

-4, Strategies and Programs

While there has been considerable change in most communities' policy ad--
visory structures, Los Angeles and Dayton both have operated as envisioned.
The Los Angeles Energy Management Advisory Board meets on a monthly basis to
consider both CCEMP and other community-energy issues. Dayton's Steering Com--
mittee and Action Plan Development Team (responsible for producing planning
products) have operated as scheduled, with the exception of delay in completion
of the audit. Although the South Florida Regional Planning Council has not
changed its committee structures, the Working Group (composed of representatives
from utilities, business, planning organizations, and local governments) stopped

meeting in January 1980. It will be reconvened later for the strategies/

alternatives phase.

Conclusions

The change in advisory committee and subcommittee structures has generally

been in response Lo two needs:
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e Maintaining interest dufing the audit phase or bringing in people
: with backgrounds more suited to development of the audit

] Reorganizing subcommittees to deal more effectively with formulation
of issues and objectives and development of alternatives and strate-
gies.

One key leéson is apparent from this divérse set of expgriences. Once
policy advisory committees arebestablished it is important that ﬁhey,be given
substantive policy—related work if par;iciﬁation is to be maintained. This sug-
gests that formal policy level committees be convened as soon as audit information

ls availlable or that they work concurrently on issues and strategies.

Staff'Role aﬁd.Condﬁct of Téchnical Work
The CCEMP pilot projects presented unusual sﬁaffing demands'for many of the
communities. The technical nature of the projects called for special skills.
To meet these needs, mény communities chose to hiré 99nsult§pt§, rather than
hire permanent or temporary staff. Energy management may afféct many different
community agencies, businesses, and people. Under tﬂese‘conditions, develop-
ing poliéy information to satisfy these differenf‘interests is not easy.

Issues of concern for this phase of the monitoring and evaluation include:

® How well have consultants worked and how have unexpected outcomes
been -handled? :

e What problemé have developed in staffing and how have théy been
resolved? '
o What is the role of staff in the process, particularly the relation.

to policy and technical advisory committees?
Table Y presents an overview to these three questions for the 16 com-

munities.



TABLE 9. DEVELOPMENT OF TECHNICAL INFORMATION

Consultants' Fole in Audit

Involvement of
Advisory Committees’

Involvement of
Advisory Committees cn

and Later Phases T“;:°Ver in Audit Preparation Other CCEMP Tasks
) Séléctéd . ‘Project 7 i
All/Most’ None Parts Manager Active Inactive: Active Inactive
Small: C:ltieé~
Boulder X" X X. X.
Greenville X X X-
Janesville X X- X X"
Portland X X X
Richmond X X X
Intermediate C;Lcies
Da&ton X X .X
Knoxville X- X ‘ X X 3
Seattle X X X
Large Cities °
Los Angeles X X X
Philadelphia X X X X
Counties
Allegheny - X X X
King X X X
Wa.yne "'X- X X
Areavides
Greater Bridgeport X. X X X
South Florida X X X
Toledo X X X
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The experimental nature Qf CCEMP and the expected cut-off of_fﬁnding at the

end of two years create unusual conditions for project staffing.

responded to these conditions in a variety of ways, usually involving flexible

arrangements not typical of grant programs. These staffing arrangements have

been described previously in the Academy's report on the organizing phase of

’

CCEMP. General types of arrangements for staffing the community programs or

energy offices differ largely in the amount of outeide work performed by con-

sultants. These arrangements include the following general typed:

All or most of technical work (audit and later phases) performed by

consultants. A program director and staff assistants review consul-
tant materials and provide liaigson with pulicy advisory comimittees.

Examples include Dayton, Greater Bridgeport, TMACOG and, to a large

extent, Wayne County. : :

All or most of technical work performed by staff. Typically, staff
from other departments or permanent energy.coordinating offices

are used. Some advisory committees play active roles. Examples in-
clude Los Angeles, Richmond, Portland, and Janesville. : '

Selected sections of the audit and other phases conducted by con-
sultants. Permanent and temporary staff (often student interns)
have worked with consultants in producing audit materials for ad-
visory committee feview. Some of these communities have drawn
heavily on advisory committee assistance. Communities iu thils group
include Allegheny County, Boulder, Greenville, Knoxville, Seattle,
Philadelphia, King County, and South Florida.

The Role of Consultants. Only four communities (Janesville, Los Angeles,

Portland,

and Richmond) did not use consultants in preparing the community

eucrgy audic. I one of-these cases, the project manager felt the audit work

could have been done easier and completed earlier if some of thc work had been

contracted out. Two of the other communities experienced major delays in

Communities have
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completing'the audit, one due.to coﬁputer difficulties; Utility assistance in
the fourth facilitated development of the audit.

The communities using consuitants include five who felied on university de-
partments or university research insfitutes for all or part of the work. The
rest used a vafiety of independent or small spécialized consulting firms,
generally for portions of  the audit (e.g., specific sectors).

The effective use of consultants for the audit seems to depend on two things:
communities knowing precisely what Ehey wanted; and thé closeness of individual work-
ing relationships. What typé of institution was used seems less important. How-
ever, two of the commﬁnitieS‘going inté the most éectpr detail contracted their
audits to uniQersities. It remains to be seen ho@ the attempted thoroughness
of these two audits affects the subsequent planning proéess.

At least three communities expréssed dissatisfaction with how the con-
sultants' role had evolved. Réceipt of technical audit materials in two cases
left the community staffs Qith little or no direction as to how the information
should be used. Further analysis usiné the audit information would have been
desirable. In the third community, coﬁsultants played a major role in de-
Qeloping the initial response to the Argonne request for proposal. In retro-
spect, the CCEMP stéff beliéved that it would have been better to contract with

amaller research groups and to plan grearer reliance on in-house work.

Staffing of Programs. 4CommUnity CCEMP staffing, as laid out in the

organizing phases, has undergone various changés and has had to deal with a
variety of challenges. Some of the developments are not unique to CCEMP,
while others are due to thé experimental nature of the’program. Communi-
ties have had to deal'with contractual delays, staff inexperience in energy

analysis, and some leadership turnover.
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Contractual Delays. Final approval of progfam work plans in
some communities tpok several months longer than was anticipated at
the outset of CCEMP. Because communities received initial funding
appropriations only for the work plan and organizational development
phase, these delays impeded timely hiring of support staff. This in
turn delayed the audit phase. Reasons for contractual delays vary.
Generally, they involved differences of opinion between communities and
Argonne National Laboratory over (1) the level of detail in project fis-
cal management and (2) the degree to which communities specified how they
were going to conduct the technical portions of the planning methodology.

Development of Staff Capabilities. The timeliness of energy issues
has generally allowed communities to attract a high calibre of both manage-
ment and support staff. Regardless of how communities have chosen to
staff preparation of the audit (in-house staff, university assistance,
not-for-profit contract research organizations, private consultants),
the attempt to use the audit method required a long learning period.

- This is particularly true for those communities which attempted to de-
velop detailed local data for use within the audit framework (Dayton,
TMACOG, and South Florida). Staff (or consultants) have had difficulties
in: ‘

° Deciding quickly wHéther the data they had were any good and in
getting data from utility companies

® Dealing with the limitations of direct surveys, some of which did
- not function as. planned

. Fitting together diverse kinds of data from different sources

° Attempting to develop reasonable approximations where data were
delficient

@ - Dealing with consultant work which did not always meet initial ex-.
pectations. S -

These kinds of problems are not surprising. Experienced judgment is
limited in the local energy field. Even in communities with experienced
energy coordinators, application of the audit methods required consider-
ablée adjustment and experimentation by staff before audit drafts com-~
patible with the data limitations were completed. :

‘Staff Turnover. Five of the CCEMP communities had changed project
managers as of April 1980, a rate not as surprising as it might appear.
Individuals with energy management background are particularly in demand;
the future of local energy offices after completion of CCEMP is ‘uncertain
in some communities; and the political exposure of the programs has been
frustrating as have the problems with applying the audit and planning
methods. : : '
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Staff turnover has been much less of .a problem than the loss of project
managers. In two communities, however, rapid staff turnover delayed the
audit. Both of these cases were due to departmental or interdepart-
mental management problems. '

Staff Relations to'Policy Advisory Committees. Community experiences sug-
gest that most policy advisory'committees ha§e-only been pgripherally in-
vol?ed in the developmént of ;he audit. The common pattern among most com-~
munities was to restrict advisory cbmmittee participation to the receipt of
‘progress :eporfs, conveying difficulties and findiﬁgs,‘and upon completion of
the audit, fo seek their review and appréval.

With the exception of five communities, staff have-played the major role
in managing the audit work. In these five, active-subcommiftees worked closely
with CCEMP staff in developing audit assumptions, obtainiﬁg data, and re-
'viewing drafts. Overall; it proved very difficult to maintain committée inter-
est and activity given contractual requirements to preparé a detailed comprehen-
sive audit.

In some cases, advisory committees héve reacted‘hegatively'to the type
and quality of information genera;ed from the audit exercise. Concerns were 
raised about the accuracy and usefulness of audit inférmation, quality of draft
reports, and tﬂe concern that most enéfg& problems we}e sélf—eVident.

Two general patterns of staff/committee relatigns are apparent so far in
the planning process:

1. ° Limited committee roles, reactingrto interim staff products, with
agendas for meetings set by staff--typical of some of.the smaller
communities and those proceeding sequentially with the planning
methodology.

2.  Significant staff/committee interaction with staff assisting sub-

committees working on development of issues and alternatives or
technical committee reviewing the products generated by staff or
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consultants--typical of the larger and more energy experienced
communities. It is these situations where frustration over the
length of audit time and the relevance of information has
resulted.

Although not many advisory committees played a direct role in the de-
velopment of the audit, several did participate in other community energy
activities and other phases of CCEMP. Other activities included guest épeakers,
review and input to issue papers, goals, or objectives, and advice on other
community energy projects, as discussed later in this section.

In a few situations, staff have worked closely with policy advisory com-
mittees as part. of ad hoc task forces looking at alternatives for early imple-

mentation or have worked on other‘non4CCEMP'energy'related projects such as

municipal conservation. Examples are described later in this section.

Conclusions
Preliminary conclusions from the community experiences include the follow-

ihg:

Lonsultants' Role. From the experience of the communities, one lesson

does seem clear. It is probably better fof-communipies to conduct some pre-
liminary energy analysis before hiring outside assistancé; Preliminary auditing
using utility billing data would allow communities to fit technical assistance
more precisely to actual needs. The effect on.the final plénning proceés of

complete delegation to consultants remains to be seen.

Staff Development.‘ Levels of staff capability and particularly energy ex-—

perience can be expected to change as more college and university .courses are

developed around energy planning and management and as programs such as CCEMP
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difqueAepgrgy management experience. *ihe lesson prm staff expe;iehce with
the CCEMP program does suggest the need for refinement of audit guidelines to
reflect:tbg limitations of locally ayailable data and the capacity of local

analysts to make legitimate use of various data sources.

Staff/Advisory Committee Relations. It would be expected that in all

but a few communities, staff would tend to dominate the process- simply because

(1) most of the policy or technical advisory committee members are volunteers

whose time is quite limited, (2) staff controls the téchnical information; aqd
(3) the process to date has not reached the politically difficult point of deci-
sion (i.e., what is the community actually going to do in energy managemegt?).
Where policy level individuals h;ve participated actively -during the audit
phase, there have been understandable differencés. Advisory committees

havé not wanted .to depend on the audit information for development of

sectoral issues, objectives, policies, and.specific alternatives. Again,

this raises thé issue of when policy level advisory committees should be con-
'vened. It would appear that background information on enérgy consumption should

be available before formally éonvening—high level advisory committees.

The Role of Public Utilities

Participation of utilities is important to local energy management planning

for two reasons.

1. Utilities provide the only source of data for validating audit method
estimates of gas and electricity use. More important, utility data

can he used dirvectly in monitoring project results and for purposes
of program development or evaluation.

2., Utilities are increasingly involved in energy management actions.
Rate changes and the Residential Conservation Service are the two
major utility efforts. In some circumstances, utilities may also
participate in integrated community energy systems. Coordination with

these activities will be important for effective community energy
management planning.



Findings 86

Information and assistance from investor owned and municipal utilities
have been essential in preparing community energy audits.

° All the communities received data assistance from their utilities.
Utility compliance with data requests, however, has sometimes re-
quired special efforts or went beyond their automated information
capabilities. In Toledo, data on utility fuel deliveries for the
-144 small geographic areas did not arrive until April 1980. By

. requesting small area data, the request was made more difficult to
comply with--since summary data for rate book districts had to be
retrieved. ‘

° In Philadelphia, CCEMP staff encountered a number of utility data
probleme. Although the data supplied were very good, they ware not
always in a form useful for energy management planning.*

In several of the communities, utilities were actively involved in the
audit effort.

° In Allegheny County, utility research executives have been among the
more active members of the Technical Advisory Committee, providing
review and comment on drafts of the building audit sectors.

) In Janesville, Wisconsin, Wisconsin Power and Light has worked with
the city in conducting the energy audit. Wisconsin Power and Light
provided residential electrical and gas consumption data from 1970
through 1979. The city is particularly interested in the residential
audit to determine the energy savings of homes that have been retro-
fitted through city-sponsored programs or by Wisconsin Power and Light.

L] In Seattle, Seattle City Light was ahle to provide CCEMP staff with
the majority of the necessary information on energy users and a
profile of energy consumption through a survey of their residential
customers conducted in 1978-79., Washington Natural Gas, through a

* Philadelphia Gas Works (public) commercial and industrial customers are not
coded by SIC and interruptible customers are not classified by end-use sector.
Philadelphia Gas Works had no real computer data base, and billing tapes-
had routinely been destroyed at the end of the year. Philadelphia Electric
Company's (private) large industrial commercial customers are SIC coded but
small industrial users are not. Until recently, there were significant errors
and inconsistencies in PECO's coding. Although these have been corrected,
historical files have not been regenerated with the new codes. This pro-
duces potential inaccuracies in consumption trends by SIC industrial groups.-
The CCEMP staff reports that to develop an efficient, current routinely
maintainable information system for local energy management, some changes in
the way utilities maintain their present sales records are necessary.
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rate analysis, prbvided the average amount of natural gas consumed
annually by single family-and multifamily attached units for space
heating, water heating, and cooking.

e . Similarly, the King County residential survey was conducted with

Puget Sound Power and Light by enclosing survey forms in the monthly
billing statement.

Conclusions

Utility data provide the best information for surveying some fuel uses.
It appears that slight modification of billing systems can also provide much
gf the necessary data for monitoring of gas and electricity consumpgion. De-
veiopment of model information formats for conéideration by other utilities
would be véluable for futﬁre community energy planning efforts. The next
phase of the Academy's monitoring and evaluation effort will.explore these

possibilities in more detail.

The Role of Elected Officials

Commitment of elected officials to proposed community energy plans is ob-
viously important. Without that commitment, meaningful actioné seem.unlikely.
The current national focus on energy issues should increase elected official
interest iﬁ'CCEMP. Because of the nature of CCEMP, commﬂnity pilot projects

also may be more vulnerable tc political level changes.

. . b4
For the most part, elected officials have not played an active role during

the audit phase. This is hardly surprising, since many.of the communities also

had trouble keeping up attendance at their policy advisory committee meetings.
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Elected officials serve on a number of the policy advisory committees. For

example:

In Los Angeles, a City Council member actively serves as vice
chairperson for the Energy Management Advisory Board. -She also
chairs the Council's Energy and Natural Resources Committee.

A Greenville City Councilor serves as a non-voting 11a1son between
Council and the Energy Management Commission.

In Richmond the Mayor is actively interested in the project, is
briefed regularly on progress, and attends the CCEMP Executive
Committee meetings. A council member has also been in regular
attendance. '

Dayton's regular Steering Committee meetings are chalred by a City
Commissioner.

In Wayne County, a Commissioner chairs the Energy Management Council.

As discussed in the section on objectives setting, the legislative bodies

in three communities-~Boulder, Seattle, and King County--have reviewed and

approved issues and objective statements; others are expected to, as well.

Election year changes have directly or indirectly affected three community

projects, as indicated at previous points in this report. The effects by com-

(- .
munity can be summarized in the: three cases as follows:

Little'effect on.project design but tewporary hiring freezes

°
and loss of internal administration as a result of departmental
reorganization

] Restructuring of the policy advisory committee and significant
revamping or cutback in planned subcommittee roles with the ob-
jective of increasing participation in the project

. Reduction of the advisory committee functions to current
departmental participation, loss of staff, and a hiatus in further
development of the project.

Conclusions

Elected officiale, with one or two cxccptions, have not played a major role

in the development of the audit. Where they have been active, they have chaired

policy advisory committees which met on a regular basis.
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It is anticipated that elected officials will be increasingly involved
as communities begin to select energy management actions. Review of planning.
products by legislative bodies and par;icipation'in debate on actions should

occur toward the completion of the planning process.

Early Implementation and Project Spinoff

The planning method proposes a linear planning process. Auditing was to
produce information for setting quantitative objectives. Alternatives and

strategies were to be devised for meeting objectives.

Findings
A number of communities have proceeded with energy management actions,

concurrent with the planning process. Directly or indirectly, CCEMP

project staff and advisory committees have helped in the implementation of
several community energy activities. Many of the early implementation actions
were planned by communities at the outset of the program, with CCEMP serving in
part as a coordinating mechaniém. In other places, early project spinoffs are
more directly related to activities of CCEMP committees and staff. While CCEMP
is an exercise in energy planning, there is a natural and strong tendency for
communities to follow lines of opportunity at the time they occur, using these
projects later as part of the community energy plan.

Séveral examples illustrate this process:

. Toledo Metropolitan Area Council of Governments--CCEMP Technical
Team and University of Toledo installed a pyranometer for daily
solar index readings for use by local media weather programs.

° Wayne County--CCEMP. lead agency (County Office of Intergovernmental

.Affairs and Management) has made small ($2,500) energy planning
grants from Community Development Block .Grant funds to local com-
munities for comprehensive plan revisions. Also, the County is

pushing for the merger of a model residential retrofit ordinance
with the State Residential Conservation Service Program.
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) Los Angeles--CCEMP staff assisted in the evaluation of an ordinance
calling for solar water heaters in new residential construction.

° King County staff was called on for a variety of activities includ-
ing: assistance on Title III County building audits; assistance
to the County Executive to address statewide electrical curtailment
planning; assistance to the County Executive in intervention hear-
ings before the state utility commission on electric resistance
heating moratorium; and economic analysis of a County building
code requiring 100 percent double glazing.

° ‘Richmond--Midway through the base yéar energy audit, a host of
activities were begun. Among these were public information and
education programs, supplemental energy audits, energy demonstra-
tion programs, and alternative/strategies development.

® Seallle==The policy advisory committec (Energy Ltd. Citizen Com-
mittee) reviewed the city's proposed residential retrofit ordinance.

In Phila&elphia, energy mandgeweut planning has been picked up outsgide of
CCEME activities. Concurrent with CCEMP, a citizeu'based energy initiative
has emerged (Community Coalition for Energy Etticiency——UZEZ) and'an 11-
county private sector Regional Energy Council is currently in the formative
stage.

With minor exceptions, community staffs view these actiQitieshas serving
an important and useful role fér local energy ménagement planning. 1In several
cases, these actions have been started outside of the CCEMPAprocess, Staff

analytical skills have been.used in support of the actions.

Cuuclusions

Givén‘the current level of activity in energy»policy and technology, it
seems inevitable that most local energy planniﬁg programs will be drawn to early
actions. Under these circumstances it wohld‘seem tﬁat local energy planning
methods need to account fpr and support eariy implementétion opportunities. The
goul ol "Lumprehensivc" planning may serve as a convenient means for organizing
the planning process.: What appears necessary is a planning method that encourages

phased implementation.
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Public Involvement and Awareness

Given the‘highly technical orientation of the audit,. few community
involvement and awareness efforts were anticipated during the first
stage of the planning process. With the initiation of thé objectives
formulation phase--when choices regarding the direction of the planning
probess are made-—there is a need to develop consensus on community energy
issues and securé early commitment to the planniné process. One means
- of thaininé botﬁ is through public involvement and awareness activities.

Many communifies planned for sustained citizen involvement through
advisory committee membership. Only a few work plans, however, identified
mechanisms or actions external to committee membership for public involve-
ment and awareness. Of interest in the objectives formulation phase- is
whether and how communities broaden participation in and awareness of the
planning process through opportunities for public input and public aware-

_ness activities.

Citizen Input Mechanisms. Only four communities have used, or plan to use,

external citizen input mechanisms as part of the pbjeétives formulation process.
Three of the four are small cities——Boulder, Janesville, and Portland. The
fourth_is Seattle, a medium-sized city. .Also significant is that Janesville
has no committee étructure.

Three of the four communities started the objectives setting process with
community meetings.‘ The meetings helped identify energy values and priorities as
viewed by citizens and community groups. Boulder started the objectives setting
process with a town meeting attracting about 300 participants. This forum
allowed citizens and community groups to express energy concerns and priorities

to both the Boulder City Council ‘and the Energy Task Force.
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In Seattle, citizen input was obtained through two dozen community organization
and neighborhood-based meetings conducted by University of Wéshington
facilitators. Following opening remarks by Energy Ltd. Citizen Committee members
and a slide show presenting key audit findings, attendeés were requested to
till out opinion qdestionnaires.' GeneralAthemes-emerging from the responses were
then used by staff and the Committee as guidepoéts forAdevelopiﬁg objectives.
The Janesville CCEMP staff will identify‘citizen perceptions of-energy issues
and problems through the use of the "Delphi.Techniqué" involving a preliminary
list of issues and solutions to be ranked aééording to Importance by selected
participants. |

. Portland is the only community to date affqrding citizens the opportunity
to reécﬁ to proposéd energy objectives. A major public mee;ing-—spbnsored
by the Portland Energy Reduction Team, and cospornsored by tﬁe Chamber'of
Commerce and tﬁe Univeréity of Southern Maine~-was held in the spring of
1980. This meeting allowed for public discussion of both audit result§

and preliminary objectives established tor the energy planning process.

Public Awareness Efforts. Most communities have esfablishpd'pnb1in awareness
programs ahd/or subcommittees to publicize CCEMP activities and sponsor public
education functions. The most common:public awareﬁess technique in use is the
publication of newsletters, charting the progregs of CCEMP and other mnational,
state, and local energy'developmenfs, or theApreparation of articles for
incorporation in other locai publicétions. Popular summaries of the energy
audit have also'been prepared, or are plapned, by a numbér of communities
for distribution to fhe‘publié.f OtherAmeans of public awareness have in-
cluded the development of project description brochurcs which were often

‘disseminated via mailed survey questionnaires during the energy audit phase.
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A few communities have broadened puBlic'awareness efforts to include addi-
tional activities. 'Three notable examples are Richmond, the Toledo Metropolitan

Area Council of Governments, and Wayne County.

The Richmond CCEMP project has served as a catalyst. for the forma-
tion of other community groups or to broaden the agenda of previously
established groups to include public education efforts. - In coopera-
tion with the Organization Planning for Energy Concerns (OPEC), which
is the technical advisory group to the CCEMP, and the local Chamber of
Commerce, a seminar series for business and industry personnel has
been initiated. The CCEMP staff was also instrumental in the for-
mation of two other groups having public education as part of their
missions. The Energy Development Assistance Program was established
as a subset of OPEC to identify practical applications of energy con-
servation measures and projects. The Solar Interest Group (SIG) was
formed to advance interest in local solar applications through
demonstrations and public education. Finally, steps have been taken
by the City to incorporate a non-profit educational organization, yet
to be named, to administer and implement community energy projects.

The Toledo Metropolitan Area Council of Governments (TMACOG)
CCEMP effort has included two public education initiatives. The
first is a series of four staff-developed information papers which
were reviewed by the policy advisory committee during the audit
phase. -Topics addressed by these papers included: Ethyl Alcohol
from Biomass (gasohol)--A Review; Life-Cycle Costing for Energy
Conservation in Buildings; Groundwater Heat Pumps; and Toledo Area
Solar Index. Although intended to assist in the alternatives/
strategy selection phase, upon acceptance by the policy advisory
committee, these papers have been published in final form for
distribution to the public. As previously mentioned, the Solar
Index paper subsequently led to the installation of a pyranometer
at the University of Toledo, providing daily solar index readings
for the local media. The second activity involved a workshop for
church operating personnel, focusing upon energy auditing methods
and conservation techniques.

Public educatlon 1s one of seven progrdam areas established for the
Wayne County--Energy Action Plan. During the initial phases of the
CCEMP planning process a number of public education efforts were
undertaken by the CCEMP staff, including:

® A two-day workshop, co-sponsored by the State Energy
Administration, to- train municipal and County staff in proce-
dures for public building audits——40 attended;

® Two, two—day CCEMP/Wayne County CBDG/Detroit Edison-sponsored
workshops conducted for community grant coordinators and
building inspectors outlining procedures to be followed in deter-
mining the most efficient and cost-effective weatherization
measures to be supported by County CDBG rehabilitation/retrofit
grants;
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. Assistance to the City of Trenton in establishing a $25,000
_energy public awareness program including an energy fair, public
school prograns, and workshops; and,

] Newspaper articles covering energy issues and conservation :
methods prepared by the two CCEMP consultants and dlssemlnated by

the County Information Office.

Findings
Key findings regarding public involvement and awareness efforts
“during the audit and objectives formulation phases- include:
* Public involvement was minimal during the energy audit phase.
e External public involvement has not been a common feulure
nf community objective setting processes. Only one quarter of
the CCEMP communities striuctured cicizen  luput lulov Ltheir pro
cess of setting objectives; most of these were small cities.
. Where public involvement was a part of the objective setting
process, it has often preceded the drafting of objectives.
Results have conditioned the selection of objectives by staff
and committees. Only one community afforded citizens the
opportunity to react to proposed objectives. In this case,

public involvement was used to check the acceptablllty of
objectives. .

] Public awafeness efforts are nearly universal among the
communities, beginning during the energy audit and con-—
tinuing to the present.
Conclusions
Citizen aﬁd coﬁmunity organization representation on CCEMP committees
continues to be the principal means for public involvement in the planning
process. ‘Efforts to broaden public iﬁvolvement during the objective set-
ting phase, beyond committee membership, are limited‘to only four communi-
ties. Hence, for most communities, the extent of consensus and .commitment -

achieved during the objectives setting phase extends to only those interests

represented and participating.ﬁithin the CCEMP committees.
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Public awareness activities have been emphasized by all CCEMP com-
munities. However, expanded efforts in a few communities suggest that public

awareness will emerge as a primary strategy for implementing energy actions.

.

Coordination

The.pervésive influence of energy across all community funcﬁions placés
a broad coordination requirement upon the . conduct of all phasesvof the energy
planning process if recommendations are to be credible and implemented. Ini-
tial.coordination requirements corresponding to the audit and objectives form-
ulation phases are two-fold. First, staff (or consultants) must have access
to timely information oﬁ important éafegories of.commuﬁify energy'consumption,
tren&s in consumption, and general supply conditions in order to con&uct the
énergy audit. Secbndly, participation of key public/private actors and organ-
izations must be secured so that -a commitment to recommendations results
from the planning process.

Gaining access to, formating, and interpreting the diverse information
required to conduct the energy audit was a formidable task for most communi-
ties. Having only limited information and knowledge about community energy
use and supply, most CCEMP staffs were obliged to seek information and advice
from other public agéncies and private organizations. .Antiéipating tﬁis need,
many communities established coordination mechanisms at the ogtset of the
planning process. Of interest is whether these mechanisms, or other techniques,
were hélpful in obtéining information or resolving technical dilemmas in the
conduct of the energy audit. |

'AlmusL_all CCEMP communities activated policy advisory committees prior to

or during the conduct of the energy audit. Most communities included a cross-
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section of reﬁreséntation on these committees with membership drawn from the
ranks of public officials, private organizations and citizens. Coordination
with the varied activities and interests represented by the membership was an-
ticipated to result as a by-product of their interaction and participatioﬁ
over the term of the planning process. ATherefore, the operation of these
committees during the conduct of the audit is of interest to note the level

of participation and initial commitment achieved.

‘Gaining Access to Information. A variety of formal coordination mechanisms

were proﬁosed or established by communities during the CCEMP organizing phase.
Although most were not limited in purpose to the energy audit, they were an;;ici-
pated to assist in gain;ng access to needed informatign and in resolQing ;ech—
ﬁical problems. These méchgnisms included: delegation of work tasks to other
'public agencies} committees with explicit cogfdination resbonsibilities, and
technical advisory bodies. Experience with the operation of thesé meéhanisms_
within a cross—éection<of communities is noted below.

Los Angeles. Responsibility for the conduct of the Los Angeles energy
audit was originally delegated to the Planning Department, with the
lead residing with the Energy LA Office within the Mayor's Office.
Staff turnover within the Planning Department and time spent in nego-
tiating an acceptable work program impeded conduct of the audit.
Ultimately, respoansibility for the audit and statf from various City
departments were assigned and physically housed within the Energy LA
Office to complete the audit and support the development of other
tasks. In this community, the delegation of work tasks to other
departments worked better when staff were detailed to one central
location.

Knoxville. Coordination and review functions were assigned to the
Executive Management Committee, composed of policy4level represen—
tatives from public and private organizations'and interest groups..
Yet, up to the completion of the audit, the Committee had no formal
organizatlon nor were interim products or requests for 1nformatlon
made through the Committee.
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Seattle. Two coordinating committees were established as part of the
CCEMP c¢ommittee structure, the Municipal Support Group and the
Technical Resource Group. The Municipal Support Group is the mecha-
nism for involving City departments and agencies in the CCEMP effort
while the Technical Resource Group was established to provide. an
interface between the Seattle and King County CCEMP projects relative
to technical issues and jointly conducted tasks. The Municipal
Support Group was not activated during either the audit or objectives
formulation tasks. Rather, informal contact was maintained between
the Energy Office staff and various agencies and the interim draft of
goals aﬁd objectives was formally transmitted to each agency for
review and comment. Although the Technical Resource Group has met on
several occasions, informal contact between the two project directors
and. staff has proven to be a more frequently used means for
coordination.

Toledo COG. A Community Energy Audit Subcommittee was established by
the Toledo Metropoitan Area Council of Governments—-Energy Guidance
Group to assist in the identification, assembly, and coordination of
data required for the energy audit. Membership of the subcommittee
consisted of energy suppliers and state regulatory agency personnel.
Yet, the full subcommittee was never convened. Rather, direct contact
between project staff and the individuals appointed to the subcommittee
was used as the means for obtaining needed data.

Dayton. The Action Plan Development Team serves as the technical

review and coordination arm of the CCEMP management structure.

Membership of the Action Plan Development Team is fluid, depending

upon the agenda, and has included University of Dayton project

personnel, various City department representatives, areawide planning

agencies, and the private utility. This mechanism has worked well,

but informal contact served as the principal means of obtaining infor-

mation from other sources.

The early functioning of the planning process indicates that these formal
mechanisms were generally of limited value in gaining access to information and.
technical knowledge about community energy use and supply. Iqstead; informal
coordination methods, such as staff consultations with other departments and
energy suppliers, proved to, be the norm.

Reliance upon informal methods of coordination during conduct of the
audit was largely a result of the type of work being performed-—-a massive
data gathering exercise. Consequently, much of the staff effort involved
direct contact with both public and private sources having information of

possible use in the audit--city planning department, the County Tax Assessor,

areawide plénning agencies, state energy offices and energy suppliers. There
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was usually too littlé data, seldom too much. When multiple sources exiéted,
the question of which séurce to use could often be answered objectively b;sed
on compatibility with the format of the planning methodology. Another . factor
accounting for the limited use of formal coordination mechanisms was the output
of the audit--a profile of energy use in the comﬁunity——which does not directly

N

impinge upon the interests of committee members.

Securing Participation and Commitment. Sustaining the interest and par-

ticipation of policy advisory committee members over the long time period

‘ reéuired to conduct the energy audit was a major challenge to most cémmudicigs.

During this period, meeting agendas seldom required the activé pafticipation

of committee members and few decisions were needed. Typical agendas included .

progress reports on tﬁe énergy audit, speakers on energy issues, demonstrations.

of eﬁergy saving or generating devices, and discussion papers:on va;ious topics.
The 1lull introduced by the condQct of the audit, shortly after policy

advisory cormittees were formed, exacted a price in most communities. The

géneral result of not having substantive discussions or decisions to make

was that the in&erest of key individualé on these committees often waned.

Some members either stoppgd attending meetings or sent alternates in éheir

stead. In more than half of the communities (See Section IV. Other Planning

Phases: Does the Audit Help?), a desire tofengage in substantive aetions led to

the early initiation of other planning phases before audit results were avail-

able. 1In others, the lack Qf inﬁerest and participation led tQ.a reforﬁulation

of polic& advisory committees;—Greenville, or alteréd committee structures—-—

Portland and Knoxville.

Findings
Three general findings relative to coordination are apparent in the

experiences of communities during the energy audit phase:
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1. Formal coordination mechanisms were not generally active nor
helpful in obtaining information required for the energy audit.

2. Informal coordination methods, principally staff contact and
interaction with other agencies and energy suppliers, proved
to be the most common means of obtaining information required
for the energy audit. '

3. Early formation of policy advisory committees frequently resulted
in a loss of interest and participation over the long time
period required to conduct the energy audit. The diminution
of interest and participation has been partly responsible for
altering the sequential phasing of the planning methodology
and committee restructuring.

Conclusions

These findings raise doubts as. to the need for formal coordinafion
mechanisms and actiVe policy ainsory committees during the conduct of
the energy audit. Access to information needed for the energy audit was
primarily obtained through staff contact with other departments and private
energy suppliers, with little need to involve coordinating committees or
technical advisory groups in securing or interpreting data. The activation
of policy advisory committees at the outset of the energy'audit poses a
real risk of loss of interest and‘participation.> Lacking substantive matters
fdrApolicy advisory committee deliberation,Athe preliminary evidence sug-

gests that their activation ought to await the near completion of the audit.
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VI. GENERAL CONCLUSION

-Much remains to be learned as communities complete the CCEMP planning pro-
cess and governing bodies consider ;dopting the plans. The experience to date,
however, already suggests the need for flexible approaches to local energy- manage-
ment planning. Most needed are flexible.approachesAfor:

1. A simpler audit méthod.
2. SimultaﬁeOus performance of planning phases.

3. Improved ties between technical work and committee operations.

1. A Simpler Audit Method. A simpler audit method 1s neCeéSary to accom-—
modate variations in data availability, objectives: fot energy planning, and the
state of community energy experience. Efforts té produce highly detailed energy
audits proved extremely time consuming and costly, bpth in ;érms of expended pro-
ject resources and diminished policy advisory committee intereét in the process.
Moreover,'final results were of;en acknowledged to have large margins of error.

‘Odly a limited amount of informaﬁion is required to start the planning
process——a profile of community energy use by major sectors and fuel types. The
potential to effectively "audit” electricity and natural gas consumption already
exists through most utility biliing régo;ds. Modification to billing. codes and
manipulation capacity would appear to significantly reduce ghe information costs
of developing community énergy profi;es, including time series inﬁormation for
monitoring energy consumption. Use estimates of other non—centrally rgpdrted
fuels for various sectors éould bebdeveloped”by using the default values

supplied with the planning methodology or by limited sampling.

2. Simultaneous Performance of Planning Phases. The 1link between the

suggested audit and projection methods and the way commgnities are actually
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setting objectives is particularly weak. Furthér, many communities are
conducting later -phases simultadeously,~departiné.from the consecutive process
suggested by the planning methodology.' These tendencies (coupled with the
recommendation for a simpler audit method) suggest changes in the planning
.methodology. What'is needed is an iterative planning procéess more sgiﬁed to
-local energy management planning. This would involve more audit detail--
sqbsector end use/fuel type informatioﬁ—-déveloped for specific actions under

consideration in the policy making process.

3. Improved Ties Between Technical Work and CommitteeVOperatioﬁs.' Policy
advisory committeés probably should not be fuily developed until a general audit
has beén cohpleted. Su;:aining policy advisory committee interest in the
planning process proved to be a difficult challenge for many communities because
of the time needed to complete the energy audit. Committee inaction was diffi=-
cult ﬁo justify given tﬁeir'genefal perception that the detailed audit had
limited direct relation to the policy process. Unless committees can work on
other phasés of plan development dr serve other community energy roles, their
activation should await the completion of the audit.

These observations will be developed more fully in the subsequent Academy

reports.





