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ABSTRACT

From May 1984 through May 1985, th. City of Santa Monica opurat.d
an innovativ. home energy audit program d••ign.d to t ••t
alt.ernattv. approach•• to the f.d.,..ally-mandat.d R••id.ntial
Conservation S.rvice (RCS) Program, the program und8r which
virtually major utility compani •• in the nation have offered their
cumtomers energy conservation audits and rucommendations sineR the
eArl y 1 "s.

Thm Santa Monica effort, known a. the Santa Monica Energy Fitn...
Program, us.d neN techniqu•• d••igned to incr•••• participation in
th. RCS Program by utility cust.omers, particularly by "t.arget
groups··, as well am improve the energy savings achieved by
participants. Th••• ··targ_t groupe DlI include ••nior citizens,
low-income r.sid.ent., and r.nt.,.... of multifamily housing. Two
particularly important technique. were the us. of • door-to-door
canvas. as the primary means of offering t.he program to Santa
Monica ,..••idgnt. and the complet.ion of 11k IIl1direct servic." home
energy audit, which includ•• the actual on-sit. installation of
mn.rgy .aving device. in the participant Q

& homeD

As a consRquence of the Energy Fitn••s Program*s approach,
participation in the program ranks among th. hiQh••t (if
not the highe.t) Dver Achieved by an RCS Program, the participation
of eet.roget Qroups'" i. in n••r-g1tCact proportion to their actual
repre.entation within S.n~A Monic. a

• population, and proQram cost.
and energy savings Are comparable to, if not an improvement on,
tho•••••oeiated with most traditional RCS Programme

Thim paper provid•• a brief summary of the unique mlum.nts of thm
En.r~y Fitn••• Progr.m~. approach, d••cribe. the compon.nt. of the
BKperimental design by which the Santa Monica effort WA. completmd,
and presents the final results of the .valuation performed to
measure the ProQramem mffectiv.n••• s The evaluation discussion will
particulArly focus on program participation and net savings in
natural Q•• , electricity, and water r ••ourcms achimvmd by

cipants6iI
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Iu INTRODUCTION

From May 1984 through May 1 5, th. City of Santa MonicA,
California operated an innovative home &n.rgy audit program
d••igned to t ••t alt.rnativ. approAch•• to the federally-mandat.d
Residential Conservation Service (RCS) ProQra.m, the program under
which virtually all major utility compani •• in the nation hAve
offered their customers energy conservation audits and
recommendations sinca the early 19BOQ ••

The SantA Monica .ffort, known am the Santa Monica Energy Fitne••
Pr ram, us.d nil" tltchniqult. d••ignud to incr•••• participation in
th RCS Program by uti 1 i ty customers, particularly by I·target
group.'·, as well •• improve the energy savings achieved by
participanttl8 Th.....target groups·it include .enior citiz.nm,
low-income r ••idents, and rente,..s of multifamily housing. Th. two
most important technique. utilized w.re a door-to-door canvas•••
the primary me.ns offering the program to Santa Monica re.ident.
And the completion of • ··direct .ervice" home energy Audit, which
includ•• the actual on-sit. installation of energy .aving device.
in the participantOs hom.e

Au • consequencE of the En.rgy Fitn••• ProgrameD approach,
participation in the program ranks among the high.st (if not the
highest> ever achieved by an RCS Program, the participation of
i'targ.t group.1I iB in cl05·& proportion to their actual
rapre.untation within Santa Monic.~. population, and program co.tm
and energy uavings are comparable to, if not an improv.ment on,
tho•• a••ociated with most traditional RCS Programs.

The purpose of this paper 1. to summarizm the unique elem.nta of
the En.rgy tn••• Program e

• design (Section II) and to pre.ent thm
final result. of the evaluation performed to measure the Program'.
effectiven••• , particularly in term. of participation and energy
BAvings (Section !11)w

lIe UNIQUE PROGRAM ELEMENTS

Thm Santa Monica Energy Fitn••• Program was approved as an official
RCS Program by the California En.rgy Commi.sion and the California
Public UtilitiR. Commission, its auditors were RCS-certified, and
the recommendations for conservation measure. provided by Auditors
were sufficient for resident. to reeBiv. tax cr.dit. for compl.ting
the recommended m•••ur.u~ However, the .ervice. off.red by the
EnerQY Fitn••• Program differmd from most traditional RCS Program
approach•• in four mAjor "ays.
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le Every Santa Monica re.ident was 81igible to participatm in the
program, regardle•• of the number of unit. in th. building in
which they lived, the typm of hmating .ystem they us.d, or
whether they owned or r.ntedJ

28 The Program". home mnergy audits were d.liv.,....d through B

door-to-door canvass of Santa Monica neighborhoods (with
r ••id.nts ,...ec.iving at l •••t two notifications prior to the
auditors' arrival), rather than solicited throuGh more
traditional forms of program promotion;

38 R.sidents wer. provided cost, savings, and payback information
durinQ th. en.rgy audit which had be.n pr.-calcul&~.d for
"generic" or "standard'" housing typ•• in Santa Monica, rather
than having measurements and/or calculations pmrformBd for .ach
individual residence. and

4@ The program~& .nmrgy auditors ded and installed, free of
charge and at the time of the energy audit, up to three of the
following types of energy saving devicesl water heater
insulation jackets, energy efficient showerheads, enmrgy
efficient faucet aerators, water heater pipe insulation, and
doorswe.p weatherstripping.

In es••nee, th••• innovative delivery techni wer. desi;ned to
increase participation in the progrAm by having the broad.st
posBible eligibility r.quiremsnts and offering the program
door-to-door, to shorten the length of the audit ~ithout

significantly reducing the quality of the rscommendations providad
using Ilgeneric·· cost and savings information, and to improve

anergy savings and program cost-effmctiveness actually installing
energy saving devices at the tim. of ths audit~

111m PROBRAM EVALUATION

There were two primary measur•• of program performance evaluated and
they are reported separately hereinm first measure concerns
day-to-day Operating Statistics such am the number of energy audits
completed and energy saving devices installed, rates of
participation, participation of t1ttargst groupsU, and audit costse
The second measure concerns Energy and Water Savings achieved by &
randomly selected sample of audited households above and beyond thE
savings a.chieved by a randomly selected sample of lItc:ontrol U or
non-auditmd householdsm

IIImA Operating Statistics

B_tween May 19, 1984 and May 16, 1983, the period during which the
Energy Fitness Program operated, every eligible Santa Monica
r ••idence was offered the Program's ••rvices at l ••st twice through
the door-to-door canva.Se Operating r ••ults from thAt period are
shown in T&ble 1m
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TABLE Ie SANTA MONICA ENERGY FITNESS PROGRAM FINAL OPERATING
STATISTICS 19 MAY 1984 - 16 MAY 19838

AUDITS
COMF'LETED

DEVICES
INSTALLED

PARTICIPATION
RATE

TOTAL. COST
PER AUDIT

% MJLTIFAMILY

% SENIORS

X RENTERS

% LOW I NCDfE

% HISPANI BLACK,
OR ASIAN

PERFORMANCE
SOALS

11,760

22,430

CENSUS DATA EXPECTATIONS
ex OF POPULATION)

78X

16X

7SX

19%

21%

PERFORMANCE
ACTUALS

12,483

33 - 35%

12 MONTH PERFORMANCE
(X OF AUDITS DELIVERED)

71X

23%

75%

Under it. with the Southern California Edison and Southern
California Gas companies, the City WAS requirmd to complete 11,760
home energy audit. and install 22,430 energy saving dllvic•• during
the 12-month operating p.riode In fact, 12,485 audits "gr. completed
and 30,1 dmvice. w.re install.de In addition, dmvic•• "ere
install in 314 rmmidenc•• which had prmviously received utility
company RCS audits and 242 multifamily building central watmr
h.ating f.cl1iti •• ~

A. comparmd Nith the traditional RCS P~ogram average annual
participa~ion of 5% or 1••• of eligible utility customers, th.
anmrgy audits of the Energy Fitn••• Program w.re accepted by 33-33X
of it. mligib18 customerue The lower figure in this range rmpresents
the participation rat. among all mligibl8 rmsidenc•• which received
mailed program announcementsm The highmr figure exclud•• cu.tomers
who had previously received utility company RCS audits as well .u
rg.idencw. to which the Energy Fitn••• Program audit teams could
gain no physical ace••• <_.gllD' tho•• with llltno tr••p•••ing" mignm)8 (:1)

The Program~. cost pmr audit, including .11 start-up, admini strati v.,
publicity, .valuation, and .n.rgy Baving device mMpen••• , W••
$B6liD67. Th••• couts arm c8rtainly comparable to himtorical RCS

1 n AI:
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Program Audit couts which almomt neve,.. includ.d th. installation of
energy ••vinQ devic••• The proportion of per audit coat••••oci.t.d
with proQram administration, .n.rgy Baving d.vic•• , auditor
training, the audit and installation it••lf, program publicity, the
production of an Energy Fitn••• Program Video, and program
evaluation ar. sho"" in Table II.

rrABLE IIG COMPOSITION OF AUDIT COSTS.

.. ADMIN. DEVICES TRAINING AUDIT PUBLICITV VIDEO EVALUATION TOTAL

~/AUDIT.. 7.83

IPERCENT ~ 911106

Moreover, •• al&o shown in Table I, the approach u.md by the Energy
Fitn.s. Program proved effective in reaching typically difficult­
to-reach .. target groups'll @ Ind••d, iIIIt.rget groups lID participated in
clos. proportion to their actuAl repr•••ntation within Santa
Monica'. population. For instance, 71X of the programgs audits w.re
deliv_red to multifamily residencR., comparable to the percentage of
multifamily buildings in Santa Monica of 78X@ Twenty-three percent
of the audits "ere delivered to ••nior citizens, although only 16%
percent of the city~m population are ••nior citizenSe Also, l1X of
the audit. were delivered to r ••id.n~s who••••If-rgported income
qualified them •• "10.,,- income ,...... mntu n

@ It im likely, howev.,...,
that ~h. inclusion of additional low-incomm re.idmnt. who chos. not
to report thmir income to the audit team would bring the percentage
of actual low-income participants much closer to their 19%
r.pr•••ntation within the community.

ergy and Wet Savings

At the v.ry out••t of the program, it Nas not po.sible to prmdict
with reliable accuracy or confidmnce what the City's ultimate rat.
of participation would be or, for th&~ matter. how many audits p.r
day could bm completed by program affe It waG important, however,
that the order in which str••ts were canvas••d and audited would
yield re.ults which were statistically r.pr•••ntative of Santa
Monica .s a ~hol. - indEpendent of participation rat•• , staff
productivity, or the point at which an evaluation was conduct.d. It
would not have be.n prop.r, for instance, to offer audita only to
.tre.t. on which ••nior citizens "ere overrepr•••nted relattv. to
census data for the wholm city and latmr claim that an
eHtraordinarily high rate of participation by ••nior citiz.ns WAR
meaningful or transferablm8

UsinQ a complete listing of r ••id.ntial po.tal .ddr••••• in the
City, all city blocks wmr. divided randomly into ten equal clusters

about 4200 hou••holds eachg Each cluster wa& drawn .s a
.tratifiud random sample b•••d on various geographic, Bconomic, and
demographic characteristics. Not only was ••ch clustmr of stre.ts
very similar to .very oth.r cluster statistically, .ach cluster, in



EGEL

fact, r.pr•••nt.d • "microcosm" of SantA Monica •• a whol.. By
canv•••ing and auditing on. clu.tmr of str••ts b.form beginninQ
another, ~h. program wa. ensured that it. operating results <e.g.,
participation rat•• , "target group" participation, equipment us.
rat••) Ner. repr••entative and would remain r.latively con.tant
throughout the program. The ••I.ction of th••• clusters wa. a180
helpful in .nsuring that energy ••ving_ r ••ults wllre r.pr•••ntativ8
•• well. Five of the to.n .t,..••t clustllrs were ••lected •• ·'t••t ee

clusters for the evaluation and on. cluster wa•••lected a. a
"control" cluster and ,..ec.ived program information and audits only
~ft.r the evaluation puriod wa. over. (2) The n.t energy and Nater
savings attributable to the Energy Fitn••• Program was d.turmined by
comparing the &nergy and wat.r consumption of random .ampl•• of
hous.holds from the t.st and control clusters beform and ~ft.r the
Program'. intervention.

Energy and w.t.r consumption data Ner. r.qu.s~md from the natural
gas, electric, and water utility companies .ervicing Santa Monica
for mpproMimately 500 t.st and 200 control households randomly
••lected from the t ••t and control clust.rs for the period of May
1983 through February 1985. The actual number of households u••d for
the natural gas, mlectricity, and wat.r savings analy•••
respectively differed according to the varying availability of the
nece.sary data from each of the different utility companies. Am the
test households receiv.d audit. bmtween May and Novmmber 1984, at
least one ymar of ntervuntion consumption data and betw••n 3
and 8 months of nt.rvention data was aVAilable for each
household$

III~B1 Energy and Water Consumption Models@ In order to
properly compare the un.rgy and water consumption of t ••t and

groups to determine the net energy saving. attributable to
any parti ar anergy program, however, it is ••••nti.l that th. two
groups b. 5tati.~ically similar - apple. must b. compared "ith
apples, not with oran~.&e Ho~.v.r, it is very difficult, if not
impossible, for a field .Hperi nt much •• the Energy Fitn•••
Program to yield pruci ••ly identical t.ut and control group. Bv.n
~ith random ••1ection_ diffarRncm. "ill .Mimtm Con••quuntly, it im
n.c•••ary to makE stati cal adjustments to the consumption data to
make the two groups comparabl.w

Linear r_Qresmion technique. "erG u••d to construct .tatistical
mod.l. which ~.r. based on the rue nition that anergy and water us.
are a function thm inter.etton of a variety of variabl •• such AS

~.ath.r, number of rR.idents, numb.r and typm of applianc•• , and th.
&12. of the r ••id.neue Using actual con8umption data, the mod.ls
d.tarminsd, acro•• thu sample of test and control haus.holds, "hat
the mffect of any on. variable ~a. on energy U•• independent of all
other variabl.s@ By examining the actual demographic and hou••hold
differene•• bet"_.n the t.st/And control groups, the model. mad.
adjustments to the consumption data to ensure comparability betw••n
the t"O groups@ Depending on the utility (i.8., natural ga.,
mlectricity, or water) and the availability of data, th. modelm
controlled for the following variabl ••• w••th.r (am m•••urud in
daily degree days>, type of dwellin; (.in~l. family or multifamily),
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type of occupancy (o"ner or renter), us. of high .ner~y conBuming
applianc•• (individualized Nat.,... he.t.,... or cloth•• dryer), u•• of
other appliance. <tel.visiona, stov•• , r.frigerators, fr.ezera>,
household .1ZR, numb.,... of occupants, r.e. of occupants, and -V- of
occupants <••nior citizen or not). En.rgy price chang•• wer. not
included in the model ••• the,... we,... non. during th. t ••t period.
The mod.1. used pool pre- and pomt-int.rvention attribut•• , Ne.ther,
and participants and nonparticipant data.

III.B2 Natural e•• Us. by Individual Hous.holds. Th. firut
statistical model evaluated monthly natural ga. consumption by thm
test and control hous.holds during th••valuation period. There
were 366 test and 128 control individually meterEd hou••• or
apartment dw.llings included in this analy.lmu The result. of the
model are shown in Table III and indicate the effect of .ach of the
variable. analyzed in term. of therms of natural gam used p.r month~

TABLE IlIa COEFFICIENTS FOR VARIABLES - NATURAL GAS USE IN INDIVIDUAL
HOUSEHOLDS.

VARIABLE COEFFICIENT'" T-VALUE SIGNIFICANCE

19 Had an Energy Fitn••• -11162 3l1S (gOO!
PrograM Energy Audit

29 Water Hltatllr B1009 1B~2 (m001
(mult.ifamily)

3f1i Wiater Heater 10~31 13m7 (mOOl
<single family)

4@ Hou••hold !I§Vo!ume*a** @O22 Th/DD/Room 21eO (0001

S!l'$ S•• Dryer 7i1lS2 121193 (eOOI

6m Winter Month. 3@33 7m4 (.001
(Nov-.abmr - March)

,@ Appliaance XndmH 2m92 Ttl/Appliance 1403 (@001
(numb.,.. of TVm,
rufriggratoru,
rang••)

Sm Pursons in 21$49 Th/Plltrson 13.7 (.001
Househ@ld

9m Senior Cit.izon Is06 2.3 (.02

lOs Ron't.,.. -2B13 -3.3 (BOOI

il@ Hispanic:, Blau:k 9 -0.01 .02 Not Significant
or Asian Hou••hold

"Ar-ianew uwplaineds 61%

* Note. all coefficient. ar. in term. of therg. CTh)!Month unle••
o~h.rwi•• no~ed@

** NO~U8 an interaction variable for gnerGY U•• pur dogr•• day per room in
the hOY••hold
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A. might be intuitively obvious, th. variabl •• having the lar~••t
Itffect on ga. u•• are th••Mist.nee of 41\ wate,. h••tar in th.
r ••id.nce (am oppo••d to til situation in which th. ""at.- iu h••ted
c:.ntral1y in an apartment bui1dinfiJ and i. billed and paid ••parat.ly
from .ach r ••idento. gam bill), thu exist.ne. of A cloth•• dryer in
the r ••id.nce, the sizm of the re.id.ne_, the ••verity of the
w.ather (which 1n this mod.l wa. combined with r ••idenc. siz.), and
the number of occupants.

Mor. importantly, the r ••ult. show an average net reduction in g••
u•• for dludi,;t.d hom•• of 1.62 thermm per month or 19.4 therm. p."
y.ar. This repre.ents an averaQ8 annual .dlving. of 5.4%, .s mhown
in Tabl. V (which also summarize. "atRr and electricity aavings)u
As the analysis compl.t.d concerns average effect. ov.r .11
households, it can be projected that the 12,483 hou••holdm
participatinQ in the En.rgy Fitn••• ProQram will BAV. 242,209 ther.s
per y.ar, equivalent to mor. than $124,000 annuAlly at the average
marginal CORe of natural gas in Santa Monica in 1983, ~.ight.d for
the proportion of household. in the .ample payinQ I1f.lln. and
non-lifelinrrat.s@

Another inter••ting r ••ult of the individual household natural ga.
model shown in Tabl. III is that .n.r~y us. incr••••• significantly
during heating ••••on or winter months (which in Santa Monica ar.
Nov. .r - March) independent of the severity of the " ••ther,
re.ident. apparently lint.".. a """int..,... mode" of higher energy use
durin; tho•• months liven Nith the impact of ""e.th.,... mathematically
r.mov.d~

Statistical t ••t. indicate that the r ••ults determined for .ach
variable, with the eJlMcflptions of the rac. and age of t.he occupant,
were significant to the uOOl level; that is, thm probability that.
the results achiuved were due to random chance was 1••• than 1 in
1000. Addi onal tm.ts indicated that the relationship b.t~••n the
variabl •• a.d••cribed in this model (the R-squa,..ed v.lulI) account.
for 61'% of the actual variation in QAB conmumption among hou••holdtl~

IIIeB3 Wat.r Us. by Multifamily Buildings and Single Family
Hou••hold.~ Similar natural gas and mlectricity, water u•• i.
individually met.red in SantA Monica for single family r ••1denc•• u

Unlike gas and .lectrici ,however, wat.r us. is never individually
m.t.rmd for thm units of • multif ily buildinQ; there i. only one
met.r for eAch building .s a who18e Aa • r ••ult, the analy.im of
water ••vin;s attributable to the En.rgy Fitn••• Program wa.
complmtud .eparatelv for m1n918 family r ••idenc•• and multifamily
building_, •• mhow" in Tabl. IV. A. A r ••ult of thiu division, a
smaller number of variable. were included in thm "atar conuumption
data correction model .m demographic and household data w.re

l.ct.d only on auditud unit. and controls, not on whole apartment
buildingsa!

Thurm "Dr. 368 t ••t And 114 control multifamily buildinQs us.d in
th. first analysis of wAter ••vings@ Since not ev.ry unit of ••ch
t.st multifamily bUilding actually rmceived an audit/inmtallation,
data received for BACh building were w_ighted according to th.
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number of unit. actually audit.d. Water ••vinQs from an additional
70 test .nd 36 control sin;lm family residence. were analyzed .B
well@

TABLE IV@ COEFFICIENTS FOR VARIABLES - WATER USE IN MULTIFAMILV BUILDINGS
AND INDIVIDUAL HDUSEHOLDSm

VARIABL.E

MULTIFAMILV BUILDINGS

1~ Had an EnmrQY Fi~n••m
Program Energy Audl~

3~ Percent of Unite
Auditlld

COEFFICIENT* T-VAl.UE SIGNIFICANCE

@OOl

SINBLE FAMILV

1m HAd an En.rgy Fitn••fi

Program Energy Audit

Variance eMplaineds 3%

* N@t•• all coefficimnts are in term~ of Hundred Cubic Feet (hcf)/Month
unl ••• oth.rwi~. not.d~

** Notes This c@wffic1mnt hag boon woighted to reflect only unite .uditmd
by the Energy Fitn••• Programm

results show an avsrage net reduction in water us. of le
hundr~d cubic f.~t (hcf) p.r month or 16m3 hcf p.r ymar for each
AuditEd mUltifamily r ••idencm and 21@6 hcf for uach _udit.d Bingl.
family r.mid.nc.~ This ~aving. repre••nt. an averAge annual net
water _.vingB of 16@0% for program parti pant., as shown in Tabl.
V@ Furthermor., based on the compl.tion of 12,485 audits (of whi
a, ~.r~ multif Iy dwelling units and 3,388 wmre .in~l. family
d~.lling~), the proj.ctmd averaga annual net wat.r saving. for all
parti pating household. iB ,433 hundred cubic f ••t, as also
Bhown in T.bl~ V$ This savings is equivalent to more than $189,000
per y~ar based on 1 pric•• , and takms into deration varying
~&t~r rates for buildings of different siz8. in Santa Monica and
gmwgr charg~s9 which arm ••t according to ~~t.r use lev.lu~

sticAI test. indicate that the water savings re.ults for th•
• ingle family residencm. were Bi~nific.nt to the e level and "srm
.ignificant for thm multifamily buildinge to thm m 1.v.l~ The
variance ained by the model WAS 3% for single family residences
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and 31% for multifamily r ••idenc.s.

111.84 El.ctricity U•• by Individual Households. There "lire
241 t ••t and 90 control individuAlly mlltered hous.holds included in
th. electricity u•• analysia and data we,... corrected for a larg.
numb.,... of ",••ther, hou••hold characteristic, And demographic
variable.. The result••how no statistically mignificant chang•• in
electricity consumption for either the t ••t or controls attributable
to the Energy Fitn••• Program.

Th••• results, however, are not surprising. Virtually all of th.
energy saving m••sur•• installed in participating hous.holds ",er.
designed to reduce anErgy us.d for heating "atmr and the water us.
it••lfm Furth.rmore, approKimat.ly nin.ty-••ven p.rcent of Santa
MoniCA hou••holds usa naturAl gaB for both space and watar h••tingu
Therefore, for the hug. mAjority of S.n~. Monica ra.id.nee., th.
only ml.ctricity BAvings which could bu mMpected would be fro~

lighting or appliance modificationmu Although informally included
.s part of the audit, lighting and appliance modification. (with the
DKception of purchasing _ nG" furnacm) were not considered
lisgenmrically comt-.ff.c:tiv. n in BAnta Monica and "ere not included
.s formal mmaBur•• to be 8valuat.d and discussed during the Audit am
a r ••ult of California Energy Commission cAlcul.tions and ruling.~

TABLE v~ ENERGV AND WATER SAVINBS$

UTILITY
TVPE

• OF
CASES

AV@ ANNUAL.
HOUSHOLD AV0 ANNUAL

NET SAVINGS % SAVINGS

ANNUAL
SAVINGS. ALL
PARTICIPANTS

ANNUAL
~ SAVINGS. ALL

PARTICIPANTS

366 TEST

128 CONTROL

MULTIFAMILV

368 TEST

242,209 THERMS

114 CONTROL

WATER ~--------------------------- 16aO%

SINeLE FAMILV

'10 TEST

222,433 HCF

ED-Eee»

36 CONTROL

241 TEST

90 CONTROL
NO STATISTICALLV SIGNIFICANT CHANGE
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IlIaC Overall Saving. and Comt-Eff.ctivun•••

Information concerning thm Energy Fitn••• Pro~r.ma. overall saving.
and cost-effectiven••• i. shown in Table VI. Thm total dollar value
of th. annual natural gas and water .aving. r ••lized by participants
of th. Energy Fitn••• Program, ba••d on 1985 rat•• , aru proj.ct.d to
equAl $314,223. This equals a projected Average annual .avings of
$25.17 per audited hous.hold. The simple payback for the dsvic••
installed by the Energy Fitn••• Program, which cost $112,000, wa.
1••• than four month.. Mor8ov8r, thE payback for the Energy Fitn.ss
Program as • whole, including all administrative, audit, publicity,
evaluation, and equipment .Npen••• - which equal.d jum~ under _lsi
million - will b••pproHima~.ly 3.3 y.ars.

TABLE VIIil OVERALL SAVINGS AND CDST-EFFECTIVENESS~

PRDJ. ANNUAL TOTAL
NET SAVINGS PRDJ. ANNUAL COST OF PAYBACK OF TOTAL COST PAYBACK OF
PER HOUSEHOLD SAVINGS DEVICES DEVICES OF PROGRAM WHOLE PROGRAM

$25.17 $314,223 $112,000 (4 MOS $1,1 00 (3m3 VRS

IVssa DISCUSSION OF EVALUATION RESULTS

.min.~ion of the impact of thE Energy Fitness Program, both in
term. of Operating Statistics and Energy and Water Savingm, yieldm
si~ particularly important results and conelu.ions.

lssa The innovative approach of the Energy Fitn••s Program,
particularly the use of the door-to-door canvas. and thE
compl.tion of lIt1dirmct .ervice,e audit., produced ••veral importaknt
eff.ct_, i uding participation rates were among the
high••t ever achieved by an RCS Program. nearly .Kac~

representation of "targmt" group., And r •••onable audit comtu@

2© natural gam .avin~s of the Fitn8.m Program arm
comparable with those achievsd by RCS Programs in California and
many other .t.t••@(3) In addi on, the wat.r savings of the
En.rgy Fitness Program, which are typically not included in RCS
Program .valuations, are also very significant. The Baving. of
the Energy tn_.s Program must be vi.wed Rom.what differently
from most traditional RCS Progr&ms, however, because the rat. of
pArt! pation is &0 high$ That is, the EnErgy Fitn••• Program 8 m
approach may not lead to significantly ;reater measured .ner;y
SAvings pmr parti pating household than mOEt traditional ReS
Programs, it will, however, g8nerate proportionately morm
part! pating hou••holdse

3m Using the same approach, anergy saving. "ould likely be much
gr.at.r in 1••• temperate climat•• than that in Santa Monicam
Not only arm therR generally more cost-effectivE conservation
modifications available to re.ident. in are•• with more Bxtrmmu
weathmr conditions (which might increase participation it••lf),
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the me.sure. which could b. installed by program staff could
potmntially save mor. en.rgy by focusing on space heating
me.sur•• as well .s the watmr hEating measure. completed in the
Energy Fitn••• Program.

4m The key element. of the Energy Fitness Program - thm broad
eligibility requirements, the door-to-door offer of ~lIg.n.ric:5i

audits, and the actual installation of energy Baving dmvic••
during the audit - are all transferable to othsr communiti •• and
utility company service t.rritorie5~ For transfer to othgr
communities, Gom••Imments of the program would ne.d to be
localized, such as program advertising, installed davie•• , and
audit calculations~ reover, the Program~s approach could be
.ffective in efforts g••red, for instance, only to .enior
citizens, or low-income residents, or multifamily housing owner.
and renters, or even .mall commercial building.~

3m Futurm audit programs incorporating a door-to-door canvas. and
I'direct. s.rvicm'i audi t into thair design 9 however, should
endeavor to install as many typg. of energy saving device•••
costs and time allowsm Th. key to a successful conservation
program is, in mAny ways, effectivE program marketing - getting
resident. to re.pond affirmativmly t·o the offer of auditmm Whltn a
reBident doe. Agr•• to an t, it is important to make .s many
hardwar. modifications as arm ble~ Regulations preventing
the Fitn... from installing all five of the
Available CBS, .ven if all five ~.r. applicablm, for
instance, unr.asonably limited the programQs achievable enErgy
savings@

6$ Lastly, the existence of EO many variable. which affect
residential energy on and do so in ways that are
measurabl~ and statistically _1 ficant, indicates that
mval ons of un.rgy consmrvation programs ~hich adjust data
only for in y.ar to year are capturing only
a small on of the attributable variation in energy use for
both tmst and control Future evaluations should make
Efforts to control for demographic and household sties
of the two groups as wellm

ION

tn••• Program wam dmsigned to be a demonstration
.valuation ~as of critical concern from the

~p~~I?ion@ Several evaluation iSSUES were encountered,

As the Enilrgy
.ffort,

• long delays in receiving requested data, in spite of months of
coordinated planning;

@ limited availabili of post-audit data and f
incompleteness of the data ded;

• concerns that program publicity to the general public be kept to
minimum in order to reduce contamination eff.cts on control
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household••

• difficulti •• obtaining phone numbers for te.t and control
households such that pre- and post-intervigWB <the re.ults of
which ar. not reported herein) could be complmtmd, and

• logistical concerns about auditing one .tre.t block and then
moving to another block contained in the same cluster of blocks
(perhaps on the other side of town), rather than simply moving to
the nSMt adjacent str••t block.

VIa88 CONCLUSION

The results of the Banta MonicA EnerQY Fitn••• Program indicate that
the modification of traditional RCS Program approach•• can lead to
notably successful rmsidential energy conservation EffortGe The US&
of innovative techniques, particularly a door-to-door canvass and
the installation of energy saving devicEs during the audit, provides
utility customers easier access to program services and increase.
thsir motivation to participate by improving the direct benefits of
the program. Innovations in program delivery methods and benefits
s.em to haVE .specially advantageous results among ically
difficult-to-reach customers, such as sEnior citizens, low-income
households, and owners and renters of multifamily ng@

savings and audit costs arm compar.bl~ to those
traditionally eKperienced by most RCS Programs@ Indmed,
.&vings must be considered somewhat differently from thome
traditionally measured dum to the hi cal cipation
rat•• and audit cost. may bm conuidered lONer than usual,
as costs associated with the installation Baving devices
during the audit were includede

Lastly, the eKpansion and transfer of these Methods to othar
communities or utili company service 8m, with
modification. geared to appropriately localize the m.thods, may b.
one of the most .f ve mEans achieve the participation rat••
and energy savings for which the designer. of th. RCS Program
originally hopedm

Footnot.sm

ty buildings,

(2) the Energy Fitness Program was able to canvass eVEry
resid.nee in the City during its one year period of opuration, part
of thi. melection procedure was render.d moot@ The procedure,
however, was critical for effective program planning and
fin.-tuning~ Moreover, it wa. relatively e.sy to ••tablimh using
Census data and could be transferred to other programs of this or a
similar naturem

(3) Eric Hirst, "Evaluation of Utility Home Energy Audit (RCS)
Program. u , Proce.dings from the ACEEE 1984 Summer Study on Energy
Efficiency in Buildings, Volume a, 1984m




