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1. BEUTVESUM M ARY

ThE sectonpresents a sun n ary of the n pact resu ks for erergy n angen entsu rveys that
were con plted urder the Pacific Gas & Elecric Con parys (PG&ES) 1996 Con n erci |
Eremy Mange ent Services (CEM S) Prognn s, referred to i the report as the CBEM' S
Progran s. The CEM S Prognran s presentenergy n anger ent recal 1 edators to PG &Es
aston ersthataredesg red toreduce ereryy corsun pton(ekecrckWh ard gas them s) ard
systen peak bads (coecdentder ard kW). Ths embaton rchdes rdoor Iy htry ard
HVAC techrolbg s that were affected by PG&E™ survey recon n edators, forallCBV S
st rnveys con pleted 1 1996. These CBM S Progran s are presentad to custon ers uswy four
d ifferert su rvey-based approaches: the Buswess Edge Ma il survey, the Erergy Effciency
Resou ree Center (EERC) Tekphoresu rvey, the Onsie Ereryy su rvey for kg e ai ston ers, ard
a st IkrOnseErergy surnvey forn edun ard sn allcon n ercek laiston ers. Theewva Laton
abo Fcthded anb pactassessn entof the Custon NetProgran . The resu ks are pressentad N
threeparts: eva blatonresu ks sun n ary (coverry the nin erial resu s of the study), n ajor
frd rys,ard n ajorrecon 1 edators.

11 EVALU AT DN RESULTSSUM M ARY

The e batobnresu ks aresun n arzed Mitem s of erergy savys (kWh), den ard savmys
kW), thermm i pacts,ard ra liatobnNntes (defired as the ra tb of the expost eve La tobnresu ks
totheexarteprognn desgnestn ates). Theseresu ks arepresentad ona gross ard retbhase
(ie, before ard after accou ity for aiston er actors outsde the prognn ). Bhbit 1-1
presents the gross enargy, den ard ard them savirys resu ks (expostanrd exarte), tog ether
witheachappimbkgross ra lmtonnte. Exarteesti ates w ereonly reported ata ret kvel
thereforeron entionisn adetog ross exarte i pacts.

Bd bit 1-1
Sun mary ofGross Eva bationard Progran Desgn Resu lts
for Con n erce | Sector BEM S Surveys

Gross Net
Realization Net-To-Gross Realization
Gross Savings Rate 1-FR Spillover NTG Ratio  Net Savings Rate
EX ANTE
KW - - 100 000 100 5,185
kWh - - 100 000 100 26,340,646
Therms - - 100 000 100 502,610
EX POST
KW 11,939 - 070 000 070 8,349 161
kWh 79,864,550 - 0 68 000 0 68 54,017,903 205
Therms -5,372,44( - 0 28 000 0 28 -1,496,549 -298

Theexarte nin bers presentad above NmBhbit 1-1 were obte red fron PG &E*s Profia b illity
Anlyse M odel (PAM ), which it mfeads PG &E% fild esti ates, as reported nTabk E3 of
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the Techra | Appead x of the Arrval Sin n ary Report on Der ard Sde Mange ent
Prog nn s.

These resu ks il stra te the folbbw ry k ey poris abou tthegross n pactsachieved by the CEM S
Prognn s:

St allard Medun OnNSite SUrveys - Overa Il the vastn ajority of the electrc erernyy ard
paek den ard saveys con efron recon 1 edators thatweren adedurry 1 pln ent tonof
thest allard n edun aiston er-size onsie su rveys, w hereg ross 1 pacts exceed 60 percert of
the tot ICEM S Progran savirys, artd ret n pacts exceed 75 percert of the tota | prog ran

savirys. Resarch o the reasors forsu ch by ed iffererces has show Nnthat thead optbnNn tes
folbw ry recon n edators to the group of awston ers are n uch hgher than previbusly
thoug ht, ard that the retrofiis n ade ou tsd e of the rebate progran s weren ore soph stz ted
(@rd thussustawred a krger n pact). Theadded valie perceived by ai ston ers w hen they
receive 2 person lized report (that & based ona areft lly gathered aiston er erergy use
profik), shou H rotbeu rderestn ated whentheprogran desgyneupdated.

Large ONSite SUrveys — The net ex arte per-u it m pact estn ates for hrye a ston ers are
equa ltothoseattrbuted tosn allard n ediin sized a ston ers, beausepreviol s M &E resu ks
wererptavaibblk. Thenetexpostrest s clarly rimte that thesavrys achieved by ke
aston ers aren ore than8 tn es kyer than the estn ates for st allard n edun  sized
aston ers. The B rot sumprery, gventhat a krge aiston ers enargy corsun pton B
typally on an order of nagrnitude (le ten tr &) bher than ther Medn /S all
col rterparts. Assun my, forexn pl, energy savirys B corsstertly tenpercert of tota lusage
(reyard less of aiston er size), the krper arston er wou l experience 2 syrnifartly bger

enagy n pact

Net Bergy b pacts - The expost ret ereryy n pacts exceed the exarte esth ates by a
synifartn arg N hfact the expost b pacts aren orethantw o th es the size of the exa rne
esth ates. The B due npart to theu rlerestn atobnofthe 1 pacts that resu k fron PG &E’s
Onsiesurnveys, ard abko thesynifartereryy ¥ pacts thatw ereachieved by the Custor Net
Progran . Noexartesavirysw erefiled forthatpibtprognn .

NetDen ard b pacts - Theexpostretder ard n pacswereoreard a halfth esas krgeas
the exarte esti ates. These d iffererces aren ostly due to then uch Bryer tha n expected
I pactsachieved by the Onsitesu rveys.

Net Them bk pacts - The heatiry pear ky attrbuted to the rsta lhton of bwerwattage
Iy htry by auston ers w kh gas heatwas rot corstered mnthe exarte b pact esti ates, ard
therefore b 1y e ngja tive rax liza tonNira tes ha ve resu ked .

12 M AIJORFND INGS
Thekey fed rysaresun n arized as follow s:

The exarte esti ates ofsavirys shou H beu pdated to reflect the figu res su pported by the
evalaton PG&E B urlerssth atry the achiever ents of th progran N tem s of
ekctreity savrysanrd faroveresty atmy the them benefits.

Quarnwun Corsu ktiry, k. 1-2 BExeq tive Sun n ary



The 1 pacts achieved by the CEM S Progran s rival those achieved urider the n ore
tnd kobN ICon 1 erce 1 Beryy Effcency boeriives (CEEDN Prog ian s, w hilkea bo serviry as
a cordu it to those prognn s. Theewv batonford n ary a ston ers retrofittry Iy htiry
ardl HVAC techrolog s thatw erejustas sophbtiated as the rebateprog ran  pa rtcipa ris.

13 M AJORRECOM M END AT DNS

SistmibleMarkets —This eva batonhas show nthat provd iy a ston ers w kth rfom aton
despred to save ereryy B a neffective techniu e for edu a try those ai ston ers rggard wy the
benefis of ereryy corservaton mvestt erts. Roughly 54 percert of the aistor ers that
partcipated the onsite su rvey supported surveys went on © adopt ereryy corserva tobn
Practioes orM easu res; approxa ately 30 percert of those ai ston ers w ent on to p rticipa te Na
reba te-d riven Beryy Effciengy boertive Prog ran |, w hilke the other 70 percert took actbn(or
adopted M easu res or Practices) ontherow n Th e observed alston er behavibrsuggests that
these surveys are an effective n ers for trarsfom wy a ston er behavbr n the ereryy
effterncy n arketphoe The questbn B, are thesen ank etactors sust mbkE? That 5, will
those san e custon er cortmie ton ake ereryy corscou s decebrs MNthe futu re, based upon
the mfom a tonthey recewved du rry CEM Spa rtcipa tonu rd er the 1996 prog ran s.

PG &Eshou B cortmvetostudy then an eteffects of CEM Sprog ran s to see ifthesuse mble
narketgoa b of the Ca liforme Board for Ereryy Effciency (CBEE) canbeachieved uswy the
trad ko Lu tility a pproach. Fstsgrs rd mtethattheseprog ran s a rea neffective tool for u se
nn od ifyry a ston erbehavorntheereryyn aretphce

Quarnwun Corsu ktiry, k. 1-3 BExeq tive Sun n ary



2. NTRODUCT DN

ThE reportsun n arizes the 1 pact eva batonof Picific Gas & Electric Con pary s (PG &E%)
Conn ercel Beypy Mangen ent Services ard mfom atonprogran s (CEM S Progian s) for
con n ercel sector techrobgies (the CEMS BEvalbator). PG&E provies free erenyy
narngen ent services ard mfom aton to rorvessdent® | aston ers through s CEM S
Prognan s. Anoverview oftheCEM SPrognn sarepresented rext.

21 OVERVEN OF THEB! S PROG RAM S

The CEM S Progran s are desgred to provie erenyy efftEengy mfom atonard enagy
corservatbnrecon 1 edators that are tibred to each partcipatey a ston er. Custon er-
specific fom atobn b fast gathered usy telephore 1 ail oronske st nveys. Thedate B N
tmused ton ake rdwvbual enargy corservaton recon n edators for each aston er,
a b ity nthe prepanrtonofa @ ibred reportfore ch pa rtcipa rt

Energy corservatonrecon n edatiors a nbe chssified rto two d stectgrou ps: bw cost/ ro
cost behavonr In asures (“Practices”) ard capia | mtersive techrobg s (“M easu res”). The
Measuiress are oftertm es wstalled through a rebate progran , thereby eln mtry ary
assocketed m pactfron theCEM SPrognn s(@asallofthem pact s bery ch i ed urder the EEI
progran ). The CEMS BEvaliaton has detem wed the frequency w kh which those
recon n edators areadopted by ai ston ers, the reasors for ronadoptbn aiston erpbkrs N
the futu reto adopt, ard the rekted prognn fastyeargrossard ret m pacts kW, kWh, ard
them s) fron a representtivesan p e of 1996 CEM Spa rtcipa ris.

211 Progran Descriptiors

Allof the surveys avaibble w khnPG&ESs CEBM SProgran s recon n ed etther M easu res or
Practices thatcuston ers ani pl ent to help redu ce ther ereryy corsun pton Theseare
often “feeder” progran s that u km ately ked to partcpaton more of PG&ES rebate
progran s. Mary of thesurvey recon n edators en phasized are rebated energy effciEncgy
n easures. BachoftheCEM SProgran sevabated as partofthe study aredescrbed rext

Quarnwun Corsu ktiry, k. 2-1 Introd u ction



Bd bit 2-1
PG &ES CEM SProgran Descriptiors

PROG RAM

DESCR PT DN

OnSite Bergy
Surveys by DvEDON
Aol rt

Representa tives

Onsie surneys are airgeted to nedun ard Brye conn ercel
a ston ers, party brly msgyn ents w kh su bsta rte I poterte 1savirys.
Theseseyn ents acbhde butare rot In #ed to, offices, food hard Iy
buswesses, hospiz b, ard ronfood ret il estblshn ents. Though
nedin ard Bryecan n erck la ston ersaretareted, sn a Ha ston ers
w ho requ esta nonsite st nvey areaccan 1 odated .

Custon erTechnia 1
Servias (CTS)
U rveys

For krge or con plexfcilitiess, Divsbn Accol rt Representatives n ay
request a CTS ery reer to provile an ndepth erergy survey of a
a stor er facility. The pron ary trgets for CTS sunveys are hge
ruustre lard con 1 ercek lai ston ers. Bagy-saviry recon n erdatiors
offered as a resuk of CTS survey n ay be elg bk for PG&E%s
a ston zed rebateprogran s rRther thanstardard prescriptiven easu re
rebateprog ran s su ch as the Retrofit E>Xpress prog ran .

Buswess EHgeM ail
U rveys

Biswess Ege dwectn a il surveys are desgred for sm a ll bu smess
a ston erswho do rot recessarily wart ornesd anonsiesu rnvey. The
Biswess Edgesu rveys ik eabout 15n mutes tocon plkte. Oroe PG &E
receives the con pkted survey i the n ail a2 software progrn
con piks ard an lyzes the custon er’s resporses to the erergy su rvey.
The ai ston er then receives a d etz iled report filled w ith su g g estiors on
how to bbw ercosts rekted toereryy, sold waste, ard water.

Brergy Efficency
Resou roe Center
(EERC) Tekphore
U rveys

The EERC offers aiston ers mfom atbn ard advice on produ ct
perfom arce equ pn entn a rtenree, enenyy effceng, ard PG &ES
products ard services. 1995 the EERC bejanofferiy con n erce |
a ston ers telkephore erergy surveys as analklemtive ton a il energy
su rveys oronsiesut nveys. Tra red enagy speck Ists gu de a ston ers
toarswerapproxa ately 15 qu estiors perta iy to ereryy-corsun gy
equ pn entard usage patterrs. The colected mfom aton B then
enteral o the BEST toolard a reportgenented ard n ailked to the
a ston erw hsuggestiors onhow to bw erereryy costs.

Quarnwun Corsu ktiry, k.
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Custon Net Custon Net B an enagy bendm an ky service offered to chamn
accau rs. The Custon Net services dentify energy savirys poterte |
avaikbkefron briry ry the rektively high-corsun ptonsies u p to the
perfom arce of the best aston er facilty, ard ako provies
con parsors w ikth typia lcon petitor fa cilities. Cu stor Net a lbw s the
n u kisite a ston er to proritize erernyy effciency projects to g et the
nost m pact for eech mwvestt ent dolbkr. There was ore pibt
Custon Net partcipart n1996: a n edin -size cbthry ard jew elry
storecha N

212 Progran Sirvey | plen enatonard Recon n erda tiors

Data on the recon n edators n ade as part of eech energy survey rssdes on PG &E™s
Man ety DecebNS pportSysten (M DSS). TheM DSStrack wy systen storesn mw al ard
often rto pkte, data on the ereryy survey recon n edators. To receie cred & for
accol plBhry anenergy surney, a d vBDN representitive 5 requ red to erter only two
recon N edators rto thesysten . Theren awwy data B often Eft onthe su rvey rstrun ent
used tocon pktetheereryyaud it

More detiled records, then st nou rid ry the survey recon n edators ard resu s anbe
fou i onthe ha rd copy su rnveys, w hich corsst of @ ku ktors ard/ or a ston er reports. Hard
copy reports used mthes evalatobnwere obta red for a sekect g roup of aiston ers (w ho,
throu g h the telephore survey were fourd to have tkenactonrgyard iy ore or a ll of the
recon n edators), through requests subn kted to the CTS group, PG&EsS Man ety
Processry Center (M PC), ard requ ests d wrected to the rd vua 1D vE DNoffices.

These ha rd copy su rvey records/ reports a reprepared by the CTS ery reers, PG &E’s ai ston er
rep resenta tives, the EERC, ardl sekected cortractors to FG&E Medun to krge con n erce |
aston ers typally receive deta iled onsie erergy surveys perfom ed by ekther DwvEDN
Accol rt Representitives or CTS ery meers fron PG&ES Gener 1 Office. S allorn edun
con n ercel aston ers typally receive sie surveys perfom ed by Dwebn Accol rt
Rep resent tives, orn a llorphoresu rveys perfom ed by cortra ctst ff.

Akhough PG&E Bn oviry towards strdard mtonofan lyss took onthe Busress Energy
Sirvey Tool (BEST) ard the Perform arce M odelry Tool (PM T), n a ry other took are still n
use rchd iy varous spradsheets, strdard a ku htors, ard aud ik ched Ists. Thedeta llard
thoroughress of each audit ard the anlyss tool used B detem wed by the Accou rt
Rep resernt tives, w hose choce B based upon ther level of tr Fry, ther assessn ent of the
a ston erssavryspoterte lard thetn eavaibbletocon p kte thesu rvey.

TheCustor Netprogran was i pl ented usiy a d ifferert stra teg y tha nthe a foren entionad
progran s. The urue progran B a2 bendwm ark 'y anlyse, where 2 chan accou rnts
col prenesive erernyy saviys B foreasted by exn mary each mdwvdual stores square
footage armialenargy usage ard peak den ard corsun pton A profieof ereryy saveys B
alu bkted foreach store ard aggrggated to the corponate kevel for s nesti ate of tota leneryy
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savrys. Then based onanassessn ent of con pettor corsun pton the chamaccou it an
proritze ereny efftiEng projects ton a>a ze ther mvestn ent Therewas ore Cu ston Net
pa rtcipa rnt N1996.

213 1996 Con n erch lSector S rvey Con pletes

Theaccon plshn ents for the CEM SProgran aretradced mthe M DSSa il reported mnthe E-
Tabks that are fild w ith the Ca liformk Rublic Utilities Con 1 Bsbn (CPUC). Bhbit 2-2
preserits a con parson betw een these filed accon plshn ents ardl those fou i mthe M DSS
databases thatw eresu bn ited to PG &E% ewa L a toncortra ctor.

Bdbit 2-2
1996 CEM SProgran s
Con pleted Surveys

Category Service Code Surveys
PG&E
Busiress Elge (M a i) R5J 3,406
Fhore Si rveys R56 933
R p Test R7A 610
La pe ONSke SI rveys RsD 116
S a HONSie S rveys RsD 5,658
TOTAL 10,723
Evaluation
Busiress Elge (M a i) R5J 3,411
Fhore Si rveys R56 934
R p Test R7A 612
La pe ONSke SI rveys RsD 122
S a HONSie S rveys RsD 5,823
TOTAL 10,902

Thedata used toderive the resu ks show niNnBhbit 2-2 orp nted fron a variety ofdatabases
rchd ry the onsite ard telephore accon plshn ents, the Busiwress Elge database ard the
pun p testdatabase. Becuse these databases are rot “frozeri’ Ik e the records stored nthe
MDSS for the Ereyy EffcEecy bFrertives (EE) progran s, addkonl progrn
accan plshn ents w ere ertered for 1996 a fter the E-Tables w ere con p keted .

kshou bl beroted that ths eva Latbndoes rot cover the Pun p Test ategory, as &k B n ore
appliable to the Agrii lu i I sector. There w ere over 4,500 pun p tests corducted for the
Agru htu n Isector. Ewas believed thata n oreacal rteassessn entofpun p testswou B be
nadethrough the eva Latonofthe Agrii i r I1BEM SProg ran , ard the resu ks tra referred to
the CBEM SProg ran .

22 OVERVEN OF RESU LT ING CU STOM ERACT DNS

Bhbi 2-3 proviles anoverview of a ston er actors folbw ry partepaton nthe CBM S
Progran s, anrd the effect these ai ston eractors ha ve onthe resu kg progran 1 pacts.
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Bd bit 2-3
Custon erCEM SProgran Actiors

On-Site Surveys
Performed by

Customer Technical
Services

Business Edge Mail
Surveys

n-Site Surveys
Performed by

Division Account
Representatives

List of EMS
Program
Recommended

Customer Actions

I

Allocate
Recommendations
to Either "Practices”

or "Measures"

Practices* ) ¢

nergy Efficiency
Resource Center
(EERC) Telephone
Surveys

EEl Program
Participant?

Yes
Practice Still
Record Assess Used/Measure Installed
Date of ——» {Practice/Measure
Adoption Retention?
Practice Record
Stopped/ Date of
Measure Telephon
Does the Record Removed e Survey
Customer Yes Likelihood of i
> Plan to - > Future
Adopt? Adoption When Did Record Date
You Stop or for Retention
No Remove? Monitoring and
Record EMS Assess Reason
Failure and for Removal
Assess Reason
for T
Non-Adoption

* Low-cost/no cast practices or recommendations to change a customers behavior.

t Recommended equipment retrofits

appar to be

Practice/ M e st re adopton rates folbw Xy partcpaton ma CEM S Prog ran
approxa ately 54 percert. That E, a little over ha If of the respordents ck i ed they took son e

Introd u ction
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actbNrgjard Ky 2 recon 1 edatonthey received du riry a nonsite, telkephore, orn a illsu rvey.
After ren oviry allaston eswhowentonta Con 1 erck | Retrofit Prog ran  (Le. those w ho
received a reba te for thewra ctiors), a tota 1of 39 percert of the CEM S pa rtcipa rnts cortribu te to
the progran 1 pacts, whik the raa amy 46 percert ke ro acton surourd ry the
recon n edatorsn ade.

23 EVALU AT DN OVERVEV

The i pactewva latbndescrbed nthe report covers a llsu rveys corducted ma brdaryer
1996, for con 1 erck Isectoraccou s, as detem wed by the corterts of theM DSS.

The m pacteva batonresu ks mbothgrossard ret i pacts (expost), ard as d sa ssed e Hier,
these esth atesarecon pared aga rsttheexarneestn ates.

231 Objectives

The reses rch objectives a rea s follow s:

Detem me, corsktert w kh the ProtocoE, the Fast Year Gross ard Net B pacts (kW
kWh,ard Them s)attrbutabletoCEM SProg an s n1996.

Assess gross ard ret m pacts an oryst the folbw ¥y surnvey n ethods: Lare onsie
surnveys, Medin / S a llonsie su rveys, Telephore surveys, ard Bisoress EHgen ail
su rveys.

Assess free rilership rates by the folbw ry survey n ethods: Lare onsie su rveys,
Medun /S a lonskesu rveys, Telkephoresu rnveys, ard Biswess Edgen a ilsu rnveys.

Provide PG &E aril the Office of Ratepayer Advocates (ORA) wth all datasets ard
progran sused todervethegrossard retm pactresu ks. Thepu rmposeofthe task B to
proviedet iled docun et tionmsu pportof ORA rep I tonefforts.

Con pkteTablks 6 ard 7 of the Protocok.

Detem wethegrossard reterengy (Whard them s)ard den ard (kW) 0 pacts of the
1996 Cu ston Netpibtprogran .

Toachieve the Ist of objectives w thinthe In #ed ti eavaikble an lyses w ere cordu cted Na
narrerthatn a>a kes the use of a mert PG &E resu ks derived fron  other eva bia tionefforts.
hparti br, edstry PG&E 1 pacts ard foreastry n ethods were appled to enlate
a stor e ed-use n pacts for thesan ple of CBEM Sparteciparts w ho took actonrggard ry an
CEMS recon 1 edaton PG&E has alrmdy put corsdenble effort Fto devebpry ard
n a iz Iy these n ethods, which have beenarefi lly scru timzed by ewa L a tibn conin ctors,
the Office of Ra tepayer Ad voca tes, a ril other St te a g encies.

Whilk gross o pacts accou rt for prog ran  partecipart actors (ard the fu el use benefis a rd
secordary costs assockted w ith each Practice/ M easu re decepr), ret ¥ pacts accou rt for
aston ers thatwou bl have rsta lled enery y-effcientn e su res ;mthe absence of the prog ran

(free-rid ers).
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The eva Laton rwvestgated ard, where possble, ephred differerces betw een ex arte
esth atesard expostresu ks.

232 Ti iny

The 1996 CEM S BEva Llatonbegan mnlu ly 1997, con pleted the phrmy stage i Septen ber
1997, exeaqi ted data collectbn betw een October ari Noven ber 1997, ari con plkted the
an lyseard reportry phase mFebruary 1998.

233 Rok ofProtocok

The eva Latobnwas cordu cted u rder the i ks specified the “Protocok 2 i Proced u res for
the Verifa tobnof Cost, Berefits, ard Sharechober Emirnys fron Den ard SdeMange ent
Prog an s” (the Protocok).! The Protocok cortroln ost aspects of the eva Lia tibn They specify
then mm un san plkesies, requ wred precebn data collectbn techniu es, cera NN M UN
an lyse approaches, ard fom ats for docun entiry ard reportry resu s to the CPUC. The
eva batobnhas edevored ton eeta l Protocol requ e ents.

24 EVALU AT DN APPROACH — AN OVERV EWV

The overview of the mieggrnted eva Latobnapproach bey ¥s by presentirng the data sou roes
used fortheCEM SEva Latobn Anoverview ofhow the ery reerny ard sttsta lly ad ju sted
ay reerry (SAE esthn ates are used together to derive gross energy, den ard ard them

1 pacts folbws. The fin Isectbnd Bal sses how the ret-to-) ross esti ates areused to derive
retprogrn n pacts.

241 Data Sources

Ore of thek eys to obta rmy thegraatestacal rncy fron ary eva LatonEe anappropreteu se of
avaikblkdata souroes. Appliabledata avaibblkefron PG &Eard other mdu stry sou roes w ere
used W corjurcton wikth prin ary data collected specifially for use n co pktry thEe
eva Laton

Bdstry Data

Allavaibkblkdat supphed by PG&Ewereused mthe an lyse ofthe CEM SProgran s. Of
partcu Br v porérce were PG &Es hestoria I billey data, progran partcpartdat (M DSS),
paper copks of alston ersu nveys, ard otherprogran -rekted data. B ch of these exastry data
sou roes a red escribed briefly bebw .

Proyran Participant Trackiry Systen - The partcpart tnd ry systen data, n a ra red nthe
FPG&E M DSS cortaws aiston er progran ard techrnal mfom aton sunou rd ry each
recon n edaton

1 ca liforri R blic U tilities Con 1 bsibnDeck DN93-05-063, Reveed Jaruary 1997 R rsua rt to Deck brs 94-05-
063, 94-10-059, 94-12-021, 95-12-054, a rd 96-12-079.
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Proyran M arketing Data - PG&E progran n aretry data core mdet iled descriptors of
progran n arketry ard applaton procedu res, together w kth det ik on the custon er
corservatbnactors n ost frequ ently recon 1 eded .

FG&E Billiny Data - The PG&E ocon n ercel billey database corta s n orthly enery-
corsun pton rform atonfor allcon n erce I aston ers N PG &E’S service territory. ka2 ko
cor ks den ographcdat forall aston ers, ard the onpak ard offpak n orthly enengy
usage for arston ers who recenve services onde ard or tn eofuse (TOU) rntes. ThE
fom atobn b used to c lbrete the ery reeriry esti ates toactua Ipre ard post-wrsta Ik ton

enay usage

PG &E 1996 Custon er Ereny Efficiency Prajran s Advice Filimg2 - Thi reportdocun ents the ex
arte emirys chm s, rchdry specific rfonm aton on the derivaton of per-u Nt ex are
saviys estm atesary theassun ptors thatgo mto those estn ates. Ths docun ent tonoften
#chdes assun ptiors such as operatry hours ard operatry factors, by fodu re type. The
docun entsu pp lies the best rfom atobnava ikble onexarte estn ates ard assun ptiors, thus
facilia try k row kedge-based con paresors to expostestn ates.

Idustry Stardards/ lfom ation - bk order to esablsh baselre kvek ardi rew eq pn ent
perfom arce kvek, riustry strdards mfom atonfron orya nizators such as the Al eran
Socety of Heatmy, Refrgerntobnard A r-cort kprnry By reers (ASHRAE ard An ermmn
Naton 1Serdards kstitu te (ANShwasused, tog etherw kh mfom atonfron n arn fac rers.

1994-1995 Can n erciel Sector EEI Bvabation Results. Armual hours of operatbn onpek
cortdentd versity factors, aril other Ig htry, HVAC ardl refrjentonpann eters thatw ere
derived du riry the 1994 ard 1995 Con n erck Isector eva La tors w ereapp Iied to the O entifiad
popu ktobnto theal ston ers thatadopted Practicesard M easu res.

P ary Data Collected
hadd kbnto theabovesou roes, the eva Lia tontean gathered data fron the follbbw &y sou roes:

Telephorne Survey Data. A tota 1 of 903 pa rtcipa rt telephore su nveys, ard 462 rorpa rtcpart
surveys were con plted to gather aiston er profiks used mech of the anlyses. The
rorpartepartsan plewassi hrto thepartecpartsan pl ard served asa cortrolgroup N
the SAEan kss.

Hard Copy Surveys, A tota lof354 hard copy su rveys w ere requ ested fron PG&ES M PC ard
used assupplen ent I form atbncortribu try to the ery reerry a N lyses. These 354 su rveys
correspord to the 354 aiston ers thatw erefou il toadoptn easu refron the telephoresu rvey.

242 Anlsse Een erts

Thi sub-sectbn describes the genen | approach used to esth ate both the gross ard ret
den ard ard energy 1 pacts fortheCEM SEvalaton Theapplatonard prognn desgn

2 Advipe Letter No. 1921-G / 1540-E, October 1995.
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data wereused to craatea data collectbNnpbn whch mtumyguded the eva Latobndat
collectonefforts.

Bdh bit 2-4
Ovenn I b pact Arn lyss Approa ch

Gross kw,

KEY
Site-Specific O put
Gross
kW/kWh/therm |:| Analysis Step
Impact
Estimates O oupu
l / IE' Final Resulls
Conduct . . .
na . Site-Specific Billing Data kWh, and
Participant HVAC Simplified ~ s , an
Telephone [——{ adopters Engineering — bgﬁ;nkgvg/h Rﬁ%r:]ilssli(;n > Therm
Surveys Models Estimaies Impacts

i -
\ — / : PROGRAM
ther
EEI Program End-Use ' | |Adopti
Particpants Adopters, ! e
iep, ! Rates
)
I
|
I

Net-to-
Gross

I
! CIS Billing
I
X Records
I
I .
X Analysis
DESIGN |
I
I
Assessment | Customer L | _1>co_-_____
of EMS  |—— Satis- | |
I
I
I
U
1
I
I
I
I
I
I

Non-Adopters

\/

Programs ! faction \ !
! V| et kw Net kwh et
REQUIREMENTS, ! Impacts Impacts Impacts || '
I | I
| Barri | !
. o | REGULATORY REQUIREMENTS !
: Adoption e o e e oo
I

Thean sk approach illistrnted mMmBhbit 2-4 corskted of wo k ey an lysE paths d rivenby
twounoueneas, 1) ton eetthergyu btory requ wen ents assock ted w kh the CEM SEva Lia tobn
ard 2) toprovile FG&Ew khadd kon lprogran desg nirfom atorl recon n edators. The
foal softhE report s todocun entthed eriva tonofths eva Latons rgyu htory requ ran ents.

The rgyu htory objectives aren etuswy three pri ary an lyse con porents: the ery reery
an ksk, the billy rgy ressbpnan lysE, ard the ret-togrossan lyse. The ey rated approach

reduces 2 con plated probln ¥ito n angeblk co porents, whik mrorporatry the
con partiveadvartages ofeachn ethod. Thisapproach describes per-u Nk ret i pactsas:

Net B pact=[Gross I pacts]* [SAERe liza tibnRa te]* [Net - to - G ross]
W herg,

Gross m pact B defred as the d versified bbad n pactfora partin Braiston er, n esure or
son e otherseyn entof the pa rticipa rtpopu kton
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The St tetic Iy Adjusted By ireeniry (SAE Coefficentw illbe estn ated for those ases N
whchaneay reerry n odelesti ate B rotused asthefmnlresu b Ths tem B defired as the
percertage of savirys estn ate that B detected, or ra lzed, nthe sateta lan lyse ofactual
chairyes menagy usage. The SAE coeffrentis applied toanm pactestn ate based u ponthe
prog ran baselre ronrebated equ Pn entpu rchased follow &y a su rvey, ard typ a lw e ther.

The Net-to-G ross (NTG ) Ratio adjusts the prog ran  baselre derived estin ates to accou rit for
freerdership.

By reering Ant lyse

Gross enagy esth ates were devebped uswy two dEtect an lyse steps. B reerny
esthn ates w ere first d evebped for each partcipart. These estn ates w ere thenad ju sted u sy
billsy data-derived SAE coefficints. G ross, u ndjusted ery weermy 0 pacts w ere d evebped
foreach adopted M easu reorPractice. Theery reeriry 1 ethods used aredescrbed ndeta il N
Section3.2. Grossden ard estn ates arebased sokely uponu ndjusted peak hou rery reermy
esth ates. Lke gross den ard estm ates, therm esti ates are rot adjusted uswy SAE
coeffrients.

Billing Aru lyse

Setetmlanlyse was thenused to detem me the fracton of the Ut Ndjusted ey reermy
esthn ates actua lly observed or “raa lized” ma ston er billey data. The per-u Nt ery reery
enagy b pacts, con bred w ith the u s rsta lled, fom the rput to the billy rgy resson
anlyss, or SAEanlyse. Ihthe SAEan lss, the ery reerry estr ates are con pared to
billry data usy rg ressonan lyses, Norder to ad ju st for beha vion 1 ctors of ocal pa rs a rd
otheru n ccou red for effects.

Net-to-G ross Arn lysE

The NTG anlyss B desgred to adjust gross progran b pacts for free rilership (that B,
a ston ers thatwou bl have proceeded w ith san e ad optbnactors, before recewmry PG &E
recon n edators). Selreported datt wereused to estn ate the percertage of freerders N
the progran ; that B, the Nin ber of partciparts who wou Bl have u rilertak en the ereryy
effcency actobnpron oted by the progan mitheabsenceoftheprogran .

Appltonofthefn INTG adjustn ents, by techrobgy, yiells retprog ran B pacts. Section3
— M ethadolgyy descrbes mexplick deta il each step taken  achieve the finl ret resu ks,
beg vy wkhthe san pledesyn follbbw ed by the ery reermy ard SAEan lyses, ard ed ry
w ith the Net-to-G ross ford 1y s.

25 REFORT LAYOU T

ThEe report d vded mto five sectors, plis appadoes. Sectias 1 ard 2 are the B tive
Sun mary ard the hiroduction Section 3 presents the M ethadolg y of the eva La tbon  Section 4
presents the deta iled resu ks ard a d Bassonof n port rit fird rys. Attachn ent 1 corta s the
i pactdstributonby Ti eof-Use costiry peribds. Attachn ent 2 corta s Protocol Tab ks 6
ard 7. The Survey Apperdices provile thesu rvey ard onsitedata collecton rstrun e, ard
the su rvey c Ild Bposkbrs, frequ encies, ard refu sa lcon 1 ents.
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3. M EHODOLOG Y

ThE sectbnprovid es the specifics su rrou il iy the n ethods used to cordu ct the 1996 P cific
Gas & ElecrcCon pary (PFG&E) Con n erce lBergy Mangen entServices BvaLaton(CBM S
Bvalaton. The sectbnbey ks w ktha det iled d Ba ssbnofthesan plry pknused to collect
all of the neosssary data used mthe CEM S BEvalblaton Fron there, det ik reggard iy the
By reerry An lyse (Section 3.2), the Billly An lyse (Section 3.3), ard the Net-to-G ross
An lysE (Section3.4)ared saissed, a b ity w tha desarptonofthe Hieggrrted An lyse N
Section 3.5. Fnlly, 2 stard-a bre e batonarl present tonof resu ks B provded for the
Custon NetProgran mSection3.6.

31 SAM HEDESE N

The sectonpresent the san pkedesgnfor the CBMSBvabaton The san pkedesgnwas
1 pln entsd msuch a narver as to ersure synifart resu ks for each CEBM S Prog ran
evalblated. First, the overa llsan pkedesgnapproach B d Baissed, follbbw ed by the rex kiry
san pkalbaton The sectbncorchdes w ith 2 d Ba sson of the Ca iforme Fu b Iic U tilities
Con n BSDN(CPUC) Bvabiatonard M e su ren ent Protocok (the Protocok) requ e ents.

311 Bxstry Data Sou rces

The partcpart trad ry systen for the Biswess EHge, EERC Tekphore, OnSke, ard CTS
Sirveysaren amtamed as partof PG &ES M ark ety Decepbn S pport Systen (M DSS). The
M DSS corta i i ston er cortact mfom atonard progran recon n edators, but only very
In ed techra | Mfonm atobnrgyard iy the exdert of ech recon n edaton (for exn pk the
nin berofT8 hn ps thatshou b beretroft) ard ro releb ke estn ates ofthesavysachieved.

Aarefilll Bn sz red nthe M DSS betw eenthe custon er recon 1 edatorsn adeard
the custon er accou s assockted w ith those recon n edators. The accou rit baton B
desgnted by s accourt nin ber, ora urnQue severndd § & d enttfica ton Nin ber (PG &E™S
cortrol nin ber). Unlke aiston er accou rts, cortrol nin bers are used to Wentify service
ba torsanrd serveas stab e o entifiers for It 1y datasets.

The billxy seris requ ested msupportof the CEM SEva Latoncovers a perod fron Jarvary
1993 to Septen ber 1997. PG &E*s billey data corta mn orthly energy-corsun ptonas wellas
other aiston er mfom atobnN such as astor er Nn e service bctbNn nte schedu ke ard
Serdard kdustre IC kssifia tonN(SC) cod e.

312 Sn plkeDesgnOverview
The objectives of thesan plkdesy Nw ereto:

Detem me the optn al san plke albcaton for fast-year gross m pact an sk, based
uponsan pkesizeartd emblatbnaca rcy requ e ents of the Protocok. Avaibkble
project resou roes were a ko corsmered. For ex<n plk a cersus was corducted of all
bryeaston ersard allCTSsurveys, duetothe In ked avaikblesan pkefran ew khin
those sgyn ents ard the kryer cortrbutbnNn to n pact that B expected fron that
party krgroup.
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Albc tesu ficientsan pleports ton eet ret-to-g ross (NT G) objectives.

Rea llbcateava ik b ke resou roes, w herever faasb ke, to focu s onn e suresard/ orprog ran
fatures deen ed n ost i porart by PG&E stafffor fitu re progran desg nw hilke rot
cor pron By theovera lacal rRcy oftheewva bia tbn

M eettherequ men ents of Tabks 5arl C-11 of the Protocok.
313 Sn pleSeyn ermaton

Defrwy the san plry fran e sets the stage foralldata collectbnactivities that folbw ard
detem wesavaikbility ofhard copy aiston er reportsard billey data for the ren a i er of the
anlse. hadditon kprevertis drw 1y san plkesoutsde thesan plry fran eard allows for
aneffrentanl effective use of avaikble resou roes. hgernen l the san plry fran e rcbdes
only those ai ston ersw how ere1996 CEM SProg ran  pa rticipa ris.

Forthe study, the CEM Spartcipart records mthe M DSS d efied the pa rtcipa rit popu hton
hall there were 11,569 con n erce I sector sies that partcipated mma 1996 PG&E CEBM S
Progran . Of thi, only 9,883 sites cou B ben apped to the PG&E billry data provided by
a ston er cortrol nin ber. Due to Protocol Tabke C-11 requ wan erts, an lyses begganw kth an
assesst ent of the erd uses affected by ech recon 1 edaton h n ost rstross,
recon N edators were n ade to aiston ers surrou ri iy thewr wdoor lghtry or space
cortl kprnry (HVAC)usage.

S ple Selecton

Thesan plkalbctobnbeja nby detem iy the nin berofsu nveys cordu cted e ch sggn ent
ary assesswy therecon 1 edatorsn adew khnthoseseyn ents. Ths Fcl ded the nin berof
CEM S surnveys cortucted by buswess type, ad use ard ako by each PG&E loaa 1d vEDN
offte. Resu ks have show nthat partcipaton B corcertrated w thin the Office ard Reta il
bu sress types, ard the wd oor lg htry a rd space cord Kby ad U ses, ard that pa rtcipa ton
B evenly d Btribu ted an ory st PG &E% el hteend v bn 1offices.

Assessn ents w eren ade of the frequ ency w kth which each recon n erdatonwas sekected . For
the Busiess Hige (Mai) progran , the ewvabatbn corcerirntes on sevenl key
recon n edators thatw ere frequently 1 ad e to cu ston ers, accord iy to records stored nthe
M DSSdatabase. FortheotherCEM SPrognn s,an lseactivities wererotbiesed towardsary
partu Br recon n edatonor erd use butspanallM eisu re/ Practices that w ere sugg ested
du riry the cou rse of ea ch onsite vE it or telephoresu rvey.

Arother corsderton ndesg Ny the san plke was to con ply w kth the Protocok. For the
study, the optmn alsan plkalbctonfreceads the san pkeskzeard aca nrcy requ ran ents as
stated N the Protocok. Add kpn Iy, the san pk 2 lbaton refiects feedbac fron PG &E
progran st ff nsupportofthefi i redesg noftheCEM SProg ran s.

Thekeyan lyse sgyn ents fron w hich the tekephoresu rvey san pkwas sekected a re show NN
Bhbi 3-1. Ofpartin kr rterestaretherun ber of CEM Ssu rveys con pleted ard the nin ber
ofrecon n edatorsn adeby ed-use.
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Bd bit 3-1
PG &ECon n erce | Sector BEM SProgran Accon plishn ents
a i the Frequency by Bd-Use of Recon n eda tiors

Unue Nun berof Rercertag e of
Si rvey Ca tegory Sikes B-Use Recon n ertationRecorded Recon n erdatbrs Recon n erdatiors
Busiress Elge 1,968 HdoorLihtiy 2,806 29 6%
M ailSy rvey) 2,687 Space Cord kbniny 5,210 550 %
- Refrij en tbn - -
1,423 Other 1,451 153%
Busiress Elge Tota l 3,411 9,467 100 0%
Fhore Su rveys 918 HdoorLihtiny 1,073 450 %
679 Spa ce Cord tbniry 841 353%
182 Refrij en tbn 226 95%
224 Other 243 10 2%
Fhore Survey Tota l 1,165 2,383 100 0%
Rin p Tests - HdoorLihtiny - -
- Spa ce Cord ktbniry - -
- Refrij en tbn - -
573 Other 615 100 0%
Rin p Test Tota | 573 615 100 0%
S a lONSie 6,377 HdoorLihtiy 9,722 56 1%
4,000  Space Cordkpniny 4,579 26 4%
1,680 Refrjentbn 2,113 12 2%
821 Other 930 5 4%
St alONSite Tota | 7,537 17,344 100 0%
Lage ONSie 126 HdoorLihtiny 184 570 %
96 Spa ce Cord kbniry 112 34 7%
9 Refrij en tbn 11 34%
13 Other 16 50%
Lage ONnSie Tota l 141 323 100 0%
Progran Total 12,739 30,132

Data Source: 1996 F6 &EHI S Da ta ba se Received ONnSepten ber12, 1997

The data collectbn activities corducted as part of the emLatbn were d wrected towards
provid iy cortrete mfom atoNnrgard Ky the exdert tow hich each n esu re recon 1 edaton
was 0 pln ented. That B, the data collected 1 ore precee mfonm aton rgard Ky the
techrobg s rephoed, as well as the nin ber of each techrobgy rephced, ard/ or the
behavbr In od fiatoni pl ented .

314 SekctobnofRecon n erdators

Descrptors of therecon 1 edatonthatweren adetoeach CBM Spartecpartweretak en(a ri
son etn es n odified for chrity) fron the MDSSard used to pron pt custon ers durmy a
telkephore rterview. Secifia lly, aston ers were asked - ““Has you r con pary tak enactbn
rgjard ry the<M easu reDescriptore recon n edator? That s, dd you wsta llequ pn entor
n od iy theway you operateequ ipn ertasa resu kofthE recon n edator?”
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For severty fwve percert of CEM S pa rtcipa ris, there w ere three or few er recon 1 edaton
recorded mthe M DSS. Ech aiston erwas ask ed specifia lly abou t the ad optonofatn ost
three ken records. hadd kbn aiston ers wereask ed ifthey rea lled ary add ko 1 g htiry
artdl hetry orocoolry recon 1 edators thatweren ade, ard ary subsequ entactiors thatn ay
have resu ked fron those recon n edators.

ForallICEM SProgran  con porerts, w ith the exceptonof the Buswress EdgeM a il S rveys, the
recon n edators selected to pron pt aiston ers du riry the telephore rtervienw w ere selected
rnrion by, w thou trejard to ether the ertl-u sea ffected or the M e su re/ Practice. For Bl smess
Elge mterview s, recon n edatiors w ere fast selected based onthe freq ency w th w hich each
recor n eadatonwasn ade. A totalof wenty M easu re/ Practice descriptiors w ere selected
fron over e hty possblke Bisiress Elge recon n erdatiors. These descriptors w ere selkected
due to ther hiph frequ ency of ocal rerce the Busiress Edge report, ard beause vibke
i pactscoi bl bea ki kted fron the recon n edators.

315 S pke Albcaton

Org iy, approxa ately 1,180 arston ers were p b rred to be cortacted, mnorder to obta Na
san ple of 350 adopters. Due to hig her-thanartcipated adoptbnrtes ou tsd e of the reba te
progran s, the PG &ECEM Sparteipa rt telephoresan p ke corssted of 903 cu ston ers. A su bset
of these al ston ers (the 354 ad opters) con pkted a2 “lbry” tekephore su nvey. The bry su rvey
gathered add ko I chore rfom atobn ardl outsde the prognn charyes at the aiston er’s
facility, that served as mrputs to the LRM 1 odel The rorpartcipart telephore san pke
corsbted of 462 con parsongroup sies, who wereasked sm ikr charye varkeblke q estors,
thatcortribu ted tothe LIRM 1 od el

Hard copy survey records were requ ested for a ll of the 354 partcipart sies that adopted
M e su re/ Practices ou tstle of the rebate progran s. These records w ereobta red fron PG &ES
DwvEDNpersorrelatthe con p ktobnofthepartecipartsu nvey, ard wereu sed mnsu pportofthe

ey reerry an lse.

Bised onthe san pleseyn ent tibnd Bau ssed MNSection3.1.4, ard ton eet the objectives of the
evalatobnthesan pkedesyNwas based onthe follow 1y strateyy:

Anrrdon san plkewou B bedrrwnan oryst the Telephorea il Bi swress Bl gesu rveys;
w ith telephore quotas set so that the total san ple collected wou H be roughly
proporton Ito the 1996 prog ran accon p Ishn ents.

Beca u se su fficient popu ktonwere avaithble w kh the Mediin / S a ll Onsite su rvey
group, a stntified rrrion san plke was selected to support fu rther segn ent ton of
popu bk tbNcha i cteretics.

Due to the hgph mterest mnthe accan plshn ents of the Large Onsite su rvey, ard
becuseofthe In ed popu ktobna cersuswas cortu cted for the su rvey ¢ rou p.
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Rrtecpart Sn ple

Bhbi 3-2 presents the org N Itekephoresu nvey san pkedesgyn The toa lnin berof CBM S
su rveys con p leted 1996 a reshow Nnincorju rctonw ith the ta g eted telephoresan plke quotas
for each anlyse group. ThE san pk desgncon ples w ith the Protocok ard n eets the
progan ewva Latbnobjectives as described NSection2 of th s Report

Bd bit 3-2
Con n erce 1EM SEva bationSin pleDesgn

B S Rektive Sin plke  Rebtive

S rvey Ca tegory Sirveys  Rercert Desin FRercert. Sin pkeDrwn
Busiress Hlge 3,406 33% 300 25% R rdon
Fhore Su rveys 610 6% 100 8% R rdon

R p Test 610 6% 0 0% -

S a IONSike 5,658 54% 720 61% Stra tified/R: rdon
La pe ONSite 116 1% 60 5% Cersus
Progran Total 10,400 100% 1,180 100% -

Con parson(rorparticpa rnt) San ple

The pri ary objective of the rorpa rtcipa rit tekephore san plkewas to providea cortrolg rou p
for the g ross billry anlyses. The fmlcon parsongroup san plk fran e corsets of 82,400
con n erck laiston ersdrnwnfron anely bl popu ktionof over 400,000 con 1 erck I cortrok.
SkTe con parsong rou p su rveys w ere cortu cted only for as ston ers mthe con n erce | sector,
the first step mcreatry the san pkefmn e 5 to In i el bility to only those a ccou rts ha viry
S codes representiry con 1 ercek | busmess actvities. hadd kon to the aforen entional
criteri , the folbw ry screerniy n kessw erea ko u sed :

Presence of a2 billiry rte forthe aiston er: Custon ers are requ wed to havea rte schedu ke
codefora lye rs spa rred by the billry data.

Quality of usage read rgs: Custon ers are requ wed to have ronn ESEY, rbDnzero usage
valies forat last 7n orth of every billry yearsparred by the billey data. Custon ers w th
n enzero,orn Bsky billly data, wereren oved fron thesan ple

Reasonblkusageard n scelkreous data across yea rs: Accou s a re screered to ersu re that
then enusage onthe accou ntfor 1995 ard 1996 & ron ore tha ntw ice (or less thanha If) the
" enusage onthe accou rnt for 1994 ard 1995, respectively. Accol s are a ko screered to
asl re that they have resonblk phorerun bers, n eter nun bers, ard dvebncodes. Ary
accou rsw kh mva Id data arergected fron the san pkefan e

hdnrwry thesan pkefmn e tgetsareesttblshed foreach bu sress typeard usageseyn ent
so tha t the rorpa rticipa rt d stribu tion by bu siress typeard usageseyn ent, isthesan eas that
of theprogran partcpart popu bton Thedrw ry B corducted mthE n arrer o ersu re
su fficient rep resenta tionof e ch bu siess type/ usageseyn entoan b tonnthesan pkemn e
ard albws forsurvey data collectbninaccordarcew ikth the san pkedesin Bhbit 3-3 bebw
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ill strates the busmess type/usige segn erws, the avaikble rorpartcpart san pl, the
alku kted quota (based onthe partecipart popu bton), ard the deswed san pkeskzetodnrw.
Grnycelk riated rorpartecpartseyn ents w here theavaikble popu ktbNnto quota rto E

bw. ThefinlIsan pkalbatonwas rnrion ly sekected w kthineach aiston ersegn ent

Bd bit 3-3
Norpa rticipa it Survey Quotas
TelephoreSurvey Sin ple

SAMPLE DESIGN
Small Medium Large Very Large
Business Type Avail.  Quota N Business Type Avail. Quota N Business Type _ Avail. Quota N Business Type _ Avail. Quota N
Office 12,644 52 1,031 |Office 1,383 54 1,079|Office 61 7 | 146 |Office 33 8 158
Retail 13,402 42 849 |Retail 1,684 26 522 |Retail 52 1 24 |Retail 12 1 12
Col/Univ 211 2 49 |Col/Univ 42 0 0 [Col/Univ 5 0 0 |Col/Univ 10 3 61
School 619 10 194 |School 545 26 522 |School 23 2 36 |School 5 0 0
Grocery 3,004 7 133 |Grocery 1,370 12 230 |Grocery 90 3 61 |Grocery 1 0 0
Restaurant 5,906 12 230 |Restaurant 1,273 13 255 |Restaurant 5 0 0 |Restaurant 0 0 0
Health Care/Hosp 5,537 13 267 |Health Care/Hosp 287 8 158 |Health Care/Hosp 22 2 36 |Health Care/Hosp 21 7 133
Hotel/Motel 1,001 7 146 |Hotel/Motel 158 9 182 |Hotel/Motel 15 5 109 |Hotel/Motel 6 1 24
\Warehouse 4,139 15 303 JWarehouse 505 18 364 |Warehouse 28 1 24 |Warehouse 9 1 12
Personal Service 9,405 21 412 |Personal Service 258 7 146 |Personal Service 10 1 12 |Personal Service 4 0 0
Community Servic 9,306 38 764 |Community Servic 791 18 352 |Community Servic 61 2 49 |Community Servic 24 2 49
Misc. Commercial 7,629 18 364 _JMisc. Commercial 658 8 158 JMisc. Commercial 95 4 73 |Misc. Commercial 51 4 73
SUB-TOTAL: 237 4742 SUB-TOTAL: 198 3,966 SUB-TOTAL: 29 570 SUB-TOTAL: 26 522
GRAND TOTAL: 490 9,800

Due to the bd of “very krye” con n ercel airston ers avaihblke n the rorpartecipart
popu ktobn a2 fm I quota of 490 san ple poris was set, w ith the expec tbn that only 450

surveys wou Bl be can pleted.

al ston ers.

316 FmilSn ple DEtrbuton

Ukn ately, 462 pomris were collected fron

a dnnw of 9,214

Bhbi 3-4 presents the finu I pa rticipa rit telephore su rvey d epositbn The tota I nin ber of
CEM Ssurveys con pleted 111996 are show n mncorju rctonw kh the nin ber of con p ketes
achieved ard the percertageachieved by each CBM Sportfolio cor porent

Bd bit 3-4
Con n erce 1EM SEva bia tion P rticipa rnt Telephore Survey Con p letes

Lory Nor
Con pktes Rebated
Bl S Sn plke  Con pkted Rektive Supportiy  Adoptibn
S rvey Ca tegory S rveys Desgn S rveys Fercert.  the LRV Rte
Busiess Hige 3,406 300 263 29% 101 38%
Fhore Su rveys 610 100 138 15% 48 35%
S a IONSike 5,658 720 463 51% 193 42%
La pe ONSite 116 60 39 4% 12 31%
Progran Total 9,790 1,180 A3 100% 354 39%
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By applymy the criterk n entionad at the bey Fy of the sectbn (observed ai ston er
partcpaton patterrs, Protocol requ wan erts, ard progrn  desgpn corsdentors) a
col prenersive, yet robust san ple was achieved to n eet both the regu htory ard progran

des Nobjectives of ths eva La tbnN

I B rotew orthy ton ention that the bry survey cor p letes su pportry the LRM 1 odelw ere
allaistor ers that reported the ad optbnofat kast ore M easu re or Pra ctice recon 1 edatbn
I B those partiu br aston ers that are artcipated to show a reductbn menergy usage
folbw iy adopton ard serve as the group of partciparts that act as ¥puts to the LIRM
n odel

317 Rebtive Precebn

Givena san pkdespn the rektive precebn based upontota larmia lenergy u sag e reflect the
Urcerta ity rggard iy theexterttow hich thea lbcated san pleszesare biryeerou g h to corrol
for the popu htobNnvarerce mtem s of armval energy usage. Precebn for the tekephore
san pke sk bted usiy the folbw ¥y procedu re. First, the 1994 armva lenergy corsun pton
B con puted fora lpartcpansarn rorpartecipa s nthean yse dataset

Next, five strata a re corstru cted based ona aiston er’arrvalusageusmy the Debk i s-Hod g es
procedu re Bhbit3-5presentthestratun -levelsan plesize, correspord iy san plkeweght(as
2 proportonofthe tota Ipopu kton), san plen eenusage ard the estn ated stardard errors for
achsurveygroip eva bated.

Then theprognran kveln enard sardard errorarea ku hted uswy chsscstratified san ple
techniu es3. Fin Iy, the rebtive preckibnata 90 percert corfilence level is a b hted as a
two-tailed test The very krye aiston ers (w kh armva lenergy usage ¢ ra ter tha n 3,000,000
kWh)wereexcLded fron these ca ku ktors sire they were rot rchded mnthe f 1billay
an lse.

By su rvey, the follbw ry rebtive precebrs were achieved : For rorpa rtia rnis, the reb tive
preceDNE 6.3 percert based upomna survey san ple of 451 a ston ers. For CBM S pa rtcipa ris
thatserved as rputs tothe LRM n odel(ie the ad opters), the rektive precebnk 7.1 percert
based upona survey san pleof 346 a ston ers.

3CochrNW .G ., San pling Techniques, Thid H itbn JohnW iky & Sors, 1997. pp. 91-95.
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B4 bit 3-5
Reh tive Precsion

Norpa rticipa rts

Strdard Rektive

W eght S ple Men STD Eor  Precibn
96 1% 385 53,784 52,739 2,681 82%

30% 42 318,960 166,942 25,513 132%

0 8% 18 1,169,320 40 4,165 93,876 132%

0 1% 6 2,237,123 434,312 171,228 12 6%
TOTAL 451 73,630 2,805 6 3%

Large Custon ers
Popu ktion= 281 11 6,072,193 5,247,728 1,519,643 41 2%

Con n erce I1EM S Adopters

Strdard Rektive

W eght S ple Men STD Eor  Precibn
88 8% 310 47,480 44,516 2,438 8 4%
81% 30 317,110 129,715 22,788 11 8%
27% 6 966,748 268,906 107,285 183%

0 4%
TOTAL 346 93,848 4,053 71%

Large Custon ers
Popu ktion= 76 8 12,971,767 18,698,724 5,915,103 750%

318 Den orstratbnofProtocolCon ple rce
Sn pliry Procedu res Adopted

Thesan pkedesgnfolbws the ni ks establshed by the CPUC mithe hnary 1997 reveDrs to
the “Protocok a ri Procedu res for the Verifia tbnof Costs, Berefits, a rd Sha rehober B2 miry s
fron Den ard SoeMange entPragrn s”. Specifa lly, the requ ren ents as stated mTablkes
5ard C-11weren et

S ple Definitiors

The folbw iy defiritbrs are provided to mirodu ce the prin ary sgyn ents & ry eted— both 2
partcpartsan plkartd a con parsongroup — toersu reexpern entoontrol:

R rticparns - Accord iy to Tabk 5, part C, pangrph 1 of the Protocok, parteciparts are
defmred as "thosew ho received services U rier theappropre teau thorized u tility DSV prog ran
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(eg., anenagy aud it with recon n erdators, or anenagy aud £ w ith recon n edators
cor bred w ith the offer ofa rebate).”

Con parsonGroup - A cortrolgroup sdefred asa grou p of aiston ers that represents w hat
wou b have happenad mtheabsenceaoftheprogran . Accord iy toTablke5, partD, parag rphs
3 & 4, the con parsongrou ps rth deboth "custon erswho wsta lled appliablen easu res” ard
"arston eriswhodd rot rsta lapplablken esures,” w kth ro prefererce for etther ¢ rou p (ie,
rnrion or stntified rrdon san plk). The san plk B therefore representtive of the
popu kton exclid ry only prog an partcipars du riry theeva Latonye r.

Oven IS pliry Procedu res

Thecoan n erce laiston ersan pksaredrivenby a prin ary data collectbna ctivity; nthe G se,
the telephore su nveys serve as the prin ary site-specificdata collectbnekr ent that cortribu te
totheanlyse dataset The con 1 erce I telephore san pkwas drwnto achieve a stra tified
rridon san plkard opth ally d Btribu tethea lbcated san p keports.

Deta iled Protocol Sin ple Requ iren ert

Thecon n erce Ilpartcipartard con parsongroup san plkesaredesgred ton eet the Protocol
requ ren ents ntem s ofanlyse dataset san ple size, prece bnof the resu ks, ava ik bility of
pre-ard post-billiry data cortribu tiry tothean lysedataset, ard mesu riry cost-effective u se
ofn easured data.

Anlyse Dataset Sin ple forCon n erce 1 R rticpa rnis: The Protocok requ wrethata prog ran
w ith n ore than350 partciparts hasa rrdon iy drwnsan pke sufficenty krge to achieve
n M un enagy useprecepbnof: 10 percert at the 90 percert corfdence level ard at kst
350 cortribu tiry ports nthean ysedataset Thi requ ren entwas eithern etorexceed ed .

As lllstnted N Bhbit 3-5 the san plke collected for CEM S Prognan s achieve a rebtive
precepnof 7 percert ata 90 percert cornfdence leel. The B well bebw the 10 percert
requ wed by the Protocok, Tablk 5, part C, parngrph 4. BEch partecipart chosen for the
tekephoresan pke B requ red to haveat kst neen orths of post-wsta Ik tonbilley dat, ard
12 n orths of preewsta Iktbndata, as per the Protocok, Tabk 5, partD, parrgraphs 2 ard 1,
respectively. The requ wen entisn et w tha pre- ard postrsta lhtobnpernd ofl yarused N
thestateta Ibillry a N lysSE.

AnlyseDatasetSn pleforCon n erce 1Con pa risonG rou p - The Protocok requ e that the
con parsongroup san pke"bedrwnusiry the san e crikere for partepa ris,” as per Tabke 5,
part C, parrgraph 6. The rorpartcipart san plke fan e was drwnusiy the partcpart
popu ktonby bu siess typeard usageseyn ent

Thean lyse datasetn eets the san pkeske req ra etinTabk 5, partC, pargraph 3. The
a i kted rektive precebnn eets the preckbnrequ e et inTabk 5, part C, pargnph 4.
Bhbi 35 illstrates 2 rektive precebn of 6.3 percert at a 90 percert corfil ence intena |
agamn wellbebw the 10 percertalbwab ke

Toersu recon plercew th con parsongrou p ProtocoE, the telephoresu rvey san pkefran e B
drnwnton eet the billry data requ wen ents of Tabk 5, part D, parrgraphs 3 ard 4 of the
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Protocok. All aston ers mthe anlysk dataset have billey dat fron Jarvary 1993 to
Septen ber 1997, which esures anadequate pree ard postwsta Ik ton billey perind for
a ston erswho wsta lled appliablen easu res betw een1994 a i 1997.

32 ENG NEERING ANALYS B

The con prehersive ery reerry approach ou tlired the sectbnk presentad Nthe folbw 1y
sequence: the evabaton of the Iphty ard HVAC ad uses. The generl approach
1 pl ented was to rechssify each selfFreported M easure or Practice o 2 pred efred
n esure ategory that 5 offered u Nler PG &Es Eneryy Effciengy krertive progran s. The
advarage ton appry n e@asures mthe n arrer was that i a llbw ed for the ey rton of
PG &Es 1 pact foreastry n ethods, as docun ented mAdvice Filiry docun ents subn ited to
the CPUC.

Orrechssified, eithera ca lbrnted ey reerry 1 odelard/ ora s plified n odelapproach was
used toca ko htetheu ndjusted ey reerry estn ateof n pact hgenerln odek supportry
the Ightry ed-useare a lbrted ey reeriry (CE) n odek, 1 ak iy use of the Con n erci |
Eneyy Effcerncy (CEE) Bralaton resu ks (based onad-usen eterry ard other n odel
a lbrtontechnu es) toderive i pacts. Onthe other hard, then odelsu pportry the HVAC
ad use B typally a2 so phified ey reerry 1 odel recesskatry the use of a Protocol
coo plertLRM n odeltoadjusttheery reermy estn ates.

321 Overvew

The ery reery anlyses were arried out Ma seres of d Bcrete steps, bey Frwy w kth an
anlseofprogran -rekted data thatareavaibble (rad ry systen sard hard copy su rveys).
Progran data werethenused mncorju rctobnw ith exstry PG &Eforea sty 1 pactn ethods to
detem me partcpartspecfc esty ates of ¥door Ightry ard HVAC n esures. W here
foreastry n ethods were rot avaikble allermitive 1 pact a ko btors were derived ard
applied ona sie-specific bass. Hard copy su rveys w ere obta ired for o entifiel ad opters a ru
used mncorju rctonw ih telephoresu rvey records todetem Fen pacts ona aseby asebases.

U nlk e other retrofit prognn an lyses, the CEM S ¥ pact a ku btors requ red k row kdge
rgjard ry the n easures adopted, beausen ary of the survey recon 1 edatiors w ere rever
1 pln ented. The sou roe for thi add kb 1 o atobnw ere tekephore su rvey data, w hich
probed for aiston erM easu re/ Practicea ctiors follbw iy each CBEM SProg ran - su rvey.

PG &Es reed fordetaild resu ks ata fae kevelofseyn ent tion(a rd the reed for ch rifia ton
rgjard Iy aiston eradoptbnrtes) was ersu red by over-san plry aiston erswhenoa p ety
the Protocolsan plry requ wen ents. W hikedefersble i pactn ethods (3 venadoptbnou tsde
ofa rebateprognan )wereavaibblkefron PG &EAdvice Filry records forn ost M e su res, lictle
was krownabout the nte of adoptbnard the n pact of Practices. To achive the desred
resu s, theewva Latontean con pleted a tota 1of903 pa rticipa rit telkephore su rveys, 553 su rveys
nexcess ofthergyu ktory requ wen ent of 350 con p ketes.

Mesure b pacts. Asn entionad previou sly, the M easu re-specific 1 pacts for CBEM Sad opters
arerasonbly docun ented NPG&Es Advice Filrys. W herever possb ke, these forec stiry
n ethods were used to defre the expected CEM S Prognan 1 pacts, ¢ venadopton by a
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partu kraston er. Ton ak euse of theseM e su re-specific forea sts, ad opters w ere d enttfied,
artd the extert of each i pact (ie, how n ary T8 hn ps were retrofit) was determ med.
Bvabatornn ethodsyebed a quartifeble v pactforevery O entifigd ad opter, based mparton
the CEM Ssurvey recorn n edation W here recon 1 edatiors w ere rot su pported by exstiry
PG&E 1 pactn ethods, otherstntey esweren plkr ented rchd iy - (1) theuse of hard copy
su rvey records, (2) dervatobnofa ston ¥ pactn ethods, (3) ¥ pactassessn entusiy a klermte
publshed n ethods, ard (4) tra rsferofestn ates fron sn ik rpartcipa rs.

hadd EtbNtoM esure n pacts, theM esuren pl ent tbncosts (i Hard rcren ent D w ere
tken fron PG&E Advice Filry records rnther tan relyry upon eva baton resou roes to
gather these costs. There B rp reasonto beleve thatM easu re m plen ent tioNcosts or i pacts
foranCBM Spartecpart wou B differ fron the costs ard m pacts ted kon lly assgred to
PG &Es Con n erck IRetrofk Prog ran s.

Measurem pactdeta ibweresupplen entad usiry the hard copy su rveys, a ril w here recessa ry,
addkobn l ey reerry datts were collected dury a folbw-u p tekphore mterview. The
eva batoneay reerry st ff review ed both the hard copy surnvey ard the tekephore su rvey
resporses toassess iftherewasa reed foradd kpn IM easu redeta il

Practie b pacls. Practce 1 pacsweren pln ented uswry a2 variety ofavaikble resou roes
prchdry: (1) the hard copy su rvey records, (2) derivatbnofa aistor 1 pactn ethodolbygy,
(3) m pactassessn ents uswy a kermite publshed n ethods, ard (4) trarsfer of estn ates fron
si ik rpartecipa rns.

M easu re/Practice Adoption  Hfom aton supportry adoptobn rtes were gathered du riry
ach telephore rterview. The tar porl rebtobrship betw eeneach recon 1 edatonard the
su bsequ enttad optors, ard futu rephrs toad opt M easu res/ Practices w ered etem wed .

Den ard ard Bergy b pacls. Fastyear gross m pacts— kW, kWh ard them s— were
a kv kted for the con 1 erce | rdoor Ightry, HVAC, ari the other erd uses. Usiy the
1 pacta kv Btonn ethods described above, a gross energy, den ard, ard them valewas
a kv kted for every ad opter d entifidd nthe telephoresu rvey san ple. Refer to Sectias 3.2.2,
323 ard 3.24 foraddaon ldet ik su mou rid iy the dervatbnof 1 pacts for the Iy htiry,
HVAC aril otherert u ses, respectively.

Adoptonntes w ere thenapplied by survey group to extrapobte resu ks to thegernerr ICEM S
partcipa rt popu ktobn Refer to Section 3.5, rtegrated an sk, for deta 1k su rrou rd iy the
exrapoktonofgrossard retn pactresu ks to the fu lpa rtcipa rtpopu kton

Custon Net Pilot Progran . Folbw ry mikl merviews w ith the rea il chant enengy
nangen entdeckbrm ak iy persorrel the ery reerry cortribu tbn to a N assessn ent of
progran m pacts was fou rd to beurrecessary. The an lyses reled, rstead, upona billry
an lyse ofa selected group ofpartcparts ard a cortrolg rou p of rorpa rtcipa s (con preed
of si ihr departh ent stores). Refer o Section 3.6, Custon Net Aralyss, for the deta ik
surmourd ry thegross i pactbilliry an lyses cordu cted ard the retsavirys attribu ted to this
CEM SPrognan .
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322 Lphtry Bd-Use M odek

By usry mtem ed ite resu s fron the 1994 ard 1995 CEERstud s that are based upona
Protocolcon plertdata collectonard anlyss phknas d sBaissed bebw, the 1996 CBM Sstudy
neetsallTabkC-11an ksk requ ra ents.

Picific Gas ard Eledrc Co. (PG &E) has recertly con plted both a 1994 ard 1995 pa O-year
eva batonof ks Con n erck I sector Retrofit Prog ran s, sl d iy the rdoor Iy hty ad use
The data collectbnard anlysk approach e pbyed N PG&ES Ightry ewva Lators has
rrorporated threekey data souroes ma rested san pkedesgrr lgphtey bygerdata, onsite
aud kdata, ard tekephoresurvey data. Theapp liatonofthe thorou g h approach massessry
Iphtey b pacts, ard the corsstert resu s achieved 11994 ard 1995, has albwed PG &E to
cortnieu sy these ca lbnted ey reerry resu ks nboth the 1996 CEEIBEv Latonard the
CEM SBEvalLaton

A Retroactive Wa iverwas subn ated to the CADM AC ard approved on Nover ber 21, 1997.
The Wa wer ersu res Protocol con p e roe for the ery reeriry CEn ethods that w ere app led
ard the LRM n odek perfom ed, rch d ry theuseoferd use bad shapes devebped fron the
1994 ard 1995 Con n erck ILphtry stud ies. The1994 ard 1995 CEEIBva Latobnstud S w ere
Protocolcon plert, ach d iy the collectbnard useofdata as perTabkes5ard C-4. The 1996
progran CElghtry n odek xromponrte previbis eva batonresy ks schd iy fu M bad hours
of open ton cortd entd versity fa ctors, HVAC mter ctive effects, a rid bu mou tra tes.

Thegenenr ICElg htiry n od elspecifia tibrs a red escribed rext.

G erenn I Ly htiry M odel Specificatiors

Thegener llphtry n odelused toesty ate m pactsurdertheCEM SProgran swas fou ried
onthe decon poskbnoflghtry ¥ pacts rton angeable ery reerry pann eters (referred to
as the “n pactdecan posikpbnapproach™). Theapproach was used todevebp hourly ¥ pacts

for each of three daytypes, Weelday, Sturday, ard Sirday. The & pact decor poskpn
equatobnthatwasused toestn ateUEB 5d Bphyed bebw .

UEI, =[(DUOL*U * OF, )* T|* [1+ HVAC]
W herg,

DUOL = the techrobgy kvel charye mmcorrected kW assochted with a partiu br
n esure

U =therun berofn easureu nis rsta lled fora partou Brapp i ton

OF, = the opentiy factorw hich describes the percertage of fu llbad used by a group
of fodu res du riry a prescribed perind ofti e t

T =theth emrtervalforwhchanm pact b esti ated; forn ostn esu res, the OF tem
B the ery reery pann eter that charyes synificartly overtn e Thn e rterva k for
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Iy htry esthn ates weresy kB hou rs, sggn ented by hou rs “ori’ (open opera try fa ctor)
ard hou rs “off’ (closed open tary factor) schedu ks.4

HVAC = the con porentof in pactassockted w ith both the retsavirys du e to cooliy
(den ard orerergy) ard the ret rcreasedu eto heatry (energy orthern ).

Ech ofthepann eters Isted aboveared evebped as follow s:

DUOL - The charye mU nit Operatry Load (DUOL) B derived by adjustry the charye m
corrected bad withbumal outbkn p ntesdevebped usry onsiteaud kdata.

U -Therun ber of uras (U) of eech n easure type wrsta lled B verified du riry the post-
st lhtononsikeaud ik

OF¢- The opentry factor (OF) corssts of two paran eters; the probability thata g venta cility

B open for that hou r (opera try schedu k), ard the percertage of Iy hts openntary durwy the
perbd (openperbd ard cbsed-peribd openntry factors). Operatry schedu ks were
devebped for each buswess typeusmy byggerdata (fron the 1994 ard 1995 CEENBEv: Liaton),
onsieaud kdata ard tekephoresu rvey data. Openrperind a il closed -peribd open: tary fa ctors
(OOFsard COFs) w eredevebped, by buswess type, usry bygerard onskeaud kdata.

HVAC - HVAC irteractive effecs (HVAC) were devebped usry weather ard telkephore
survey data. Anrcraase nhatry bads ard a decresse mcoolry bads are caused by a
redu ctonnirten lhe tga rs w hen retrofit techrolbg s a re rsta lied .

Next, previou s ey reerry-based eva Latonresu ks, tken fron PG &Es CEEIProg ran s, are
presentad foruse mths CBM San lysE.

Sin n ary ofBastiry Resu lts

Both the 1995 a rd 1996 CEEIBEva Liatonreports clearly recon 1 ed that the eva La tonresu ks
beused msupportoff tu reforea sty ard eva L a tonefforts.

Specifia lly &£ B recon n eded that PG &Ead opt the fu lllbad hou rs of open ton the cortd ent
d versity factors (CDFs), the HVAC mten ctive effects, the bn p bunoutrtes ard m pact by
costry perbd resu ks that were devebped as part of the 1994 ard 1995 prognn year
evalatonstudes. kB these resy s mpartiu brthatw ereused msupportofthe 1996 CEM S
Bva Laton

The Retro ctive Wa wer d Bai ssed abovea llbw s for theu se of the fu Il bad hou rs of opera tbn
the corcent d versity factors (CDFs), the HVAC mten ctive effects, the hn p bu nou t ra tes

4Athough there are perbds of th e whan Ights are genen lly corsdered off, n ary lghts are either
acclert lly or pu rposely kft ondu riry these perinds. The effective hou rs of lig htiry operatbncptured du riry
these off peribds were applied usiy the operatiry factor tem (the probability that Ights opernte duriy a
partiu krtn e rterva D).
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ard m pactby costry peribd resu ks thatw ered evebped as partofthe 1994 ard 1995 prog ran
yareva Lhatonst d is, for the 1996 CEEIBEva L a tonfor Iy htiy techrolog Es.

Fu llLoad Hou rs of Oper tion- Fu bad hou rs a ccou rit only for Iy hty systen  open tbnN rot
toa I m pact which sohktes the Iy htry techrolbgy b pacts fron the HVAC progran  n pact
cortribu tors. BEhb it 3-6 presents the 1994 ard 1995 M &Efi Hbad hou r resu ks for the ird oor
Iyhtry ed-useeln ent The 1996 eva Lia tbnestn ates arethen enadjusted fu Wbad hou rs
(@naverngeof1994 ard 1995 M &E resu ks).

B bit 3-6
Equ va lent Fu llLoa d Hou rs by Busiress Type
for Con n erce 1 Lightirny Techrolog ies

Hoor Lghtry Armia IHou rs ofOper tbn
Progran

Ba batonBth ates Desgn

Estn ate
Bu siress Type 1994 1995 Mein 1995
Office 3,900 4,100 4,000 3,400
Reta il 4,200 4,700 4,450 4,700
College/U nv 3,700 4,100 3,900 3,500
School 2,000 2,300 2,150 2,100
G rocery 6,800 4,800 5,800 7,000
Restau i rt 4,800 4,400 4,600 4,800
Hea Ith Care 4,900 3,900 4,400 4,000
Hotel'M otel 5,400 5,600 5,500 4,000
W a rehou se 3,100 4,000 3,550 4,000
Rersonu | Service NAT 4,100 4,100 4,000
Con n u nity Service NAT 2,700 2,700 4,000
M BC. 4,800 4,200 4,500 4,000

T The Reson IService ard Con 1 1 nity Service bu s iress types w ere rot defired inthe 1994
M &Estidy .

CoircidentD wersity Factors (CDFs) - BAbit 3-7 presents the 1994 ard 1995 M &E cowrcid ent
d versity factor resu ks for the rd oor I hty ed-useeln ent The 1996 eva La tobnesty ates
arethen eenadjusted CDF @Anaverageof1994 ard 1995 M &E resu ks).
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Bdbit 3-7

Pa k HourComrcdent Dversity Fa ctors by Busiress Type

for Con n erce 1 Lightirny Techrolog ies

HoorLghtry Sun n erOnReak CDF

Progran

Ba batonBth ates Desgn

Estn ate
Bu siress Type 1994 1995 Mein 1995
Office 078 0 85 081 0 67
Reta il 090 0 87 0 38 0 67
Colliege/U nv 0 61 076 0 68 0 67
School 0 46 0 38 042 0 67
G rocery 091 071 081 0 67
Restau i rt 070 0 66 0 68 0 67
Hea Ith Care 078 070 074 0 67
Hotel'M otel 0 64 070 0 67 0 67
W a rehou se 078 090 034 0 67
Fersont | Service NAT 079 079 067
Con n unity Service NAT 0 48 048 0 67
M BC. 071 0 81 0.76 0 67

T The Reson IService a rdd Con 1 1 nity Service bu s iress types w ere rot defired n

the 1994 M &Estu dy -

HVAC Irten ctive Effects - BEhb it 3-8 presents con 1 erck I sector n enHVAC energy ar
sun n eronpek den ard adjustn ent factors by busiress type that describe the i to of tota |
fodureard HVAC i pactto fodu reornly 1 pact Theseadjustn ents areapplied by bu siess
type to esti ates of techrobgy-only Iphtry b0 pacts, yel iy estn atesof toa I m pact that

rctbde the HVAC cor porent
adjustn ents (amaverageof1994ard 1995 M &E resu k).

The 1996 ewva Lbatobn estm ates

use the n ean HVAC
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Bd bit 3-8
Con n erce I Sector HVAC Adjustn ents by Busiress Type
for Con n erce 1 Lightirny Techrolog ies

Inen ctive HVAC Benyy Adjustn erts (kW h)

Bu siress Type 1994 1995 Men
Office 114 119 147
Reta il 108 113 111
College/U nv 119 110 115
School 112 118 115
G rocery 112 114 113
Restau i rt 113 116 115
Hea Ith Care 112 124 118
Hotel'M otel 116 111 114
W a rehou se 105 106 106
Rersonu | Service NAT 106 106
Con n unity Service NAT 123 123
M BC. 110 106 108

Inen ctive HVAC Den ard Adjustn erts (kW)

Bu siress Type 1994 1995 Men
Office 124 126 125
Reta il 116 122 119
College/U nv 132 111 122
School 122 123 123
G rocery 123 126 125
Restau i rt 126 126 126
Hea Ith Care 122 130 126
Hotel'M otel 107 120 114
W a rehou se 110 107 109
Rersonu | Service NAT 107 107
Con n unity Service NAT 131 131
M BC. 116 109 113
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B it 3-8 (cortt)

Con n erce I Sector HVAC Adjustn ents by Busiress Type

for Con n erce 1 Lightirny Techrolog ies

IHen ctive HVAC Them Adjustn erts (them /G W H)*

Bu siress Type 1994 1995 Men
Office NAT -0 39 -0 39
Reta il NAT -0 26 -0 26
College/U nv NAT {011 -0 11
School NAT -0 43 -0 43
G rocery NAT 009 -009
Restaunrt NAT -0 46 -0 46
Hes Ith Care NAT -0 19 -0 19
HoteVM otel NAT 005 -005
W a rehou se NAT 006 -006
Rersoni 1 Service NAT 007 007
Con n unity Service NAT -0 35 -0 35
M BC. NAT 008 -008

* Them ¥ pact represertthe ¥ pact marma lthem usage perggawatthou roftechrobgy

ony 1 pact narma lerengy use (them /GW h).
T The Rerson IService ard Con 1 1 nity Service bu s iress types w ere rot defired inthe 1994
M &Estidy.

Bumed-Outlan p Rates - BEhbit 3-9 presents con n erci Isectorn eanbu mel-out kn p rtes
by pre- vs. post-retrofit techrolbgy type for cera mk ey techrobgy group segn ents. These

resu s wereapp led

to the 1996 pre- ard post-retrofit corrected bad assun ptiors to accou rit

for the hig her probability of kn p bu nou t mnthe preretrofit techrolbg iES. The 1996 eva La tbn
esth ates use then eanbumal-out Bn p adjusth ents Anaverage of 1994 ard 1995 M &E

resu ks).

Bd bit 3-9
Con n erce I Sector Bumed-OutLan p Ra tes
for Con n erce 1 Lightirny Techrolog ies

Observed Bumed Outlan p Rte
Pre- or Post-Retrofit Techrology G rou p 1994 1995 Mein
Pre-Retrofit Ita rdescert 216% 210 % 213%
St rda d FL orescert 305% 198% 252%
Post-Retrofit Con pactFL orescert 0 37% 139% 0 88%
St rda d FL orescert 0 26% 0 51% 0 39%
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Svirgs by Costiryg Period - BQb it 3-10 presents con 1 erce Isector kW Adju st ent R ctors
ard kWh Adjustn entR ctors by PG &E costiry period, based onthe 1994 ard 1995 eva La tbn
resu ks. Theseresu ks wereapplied to the 1996 ¥ pacts to accou it for the requ wed a lbc tonof
I pacts by costory perind. The 1996 eva La tbnesty ates usethen e NnAdjustn entR ctors (AN
avenngeof1994 ard 1995 M &E resu ks).

Bd bit 3-10
Con n erck I Sector b pa cts by Costiry Period
for Con n erce 1 Lightirny Techrolog ies

Th e-ofUse b pact D btribu tibn
1994 kW 1995k W MenkW | 1994kWh | 1995kWh | MeankWh
6 &ECost Feribd || Adjustn ert | Adjustn ert| Adjustn ert| Adjustn ert| Adjustn ert| Adjustn ert

Fa ctor Fa ctor Fa ctor Fa ctor Fa ctor Fa ctor
Sinn erOnReak -
May1toOct.31
1200 A - 600 A 100 100 100 016 014 015
W eekdays
Sinn erRPrte I Reak -
May1toOct.31
830 AM -1200 AM & 101 106 103 014 014 014
600 A -9:30 A
W eekdays
Sinn erOfFReak :
May to Oct.31 0 74 0 86 0 .80 024 022 023
930 A -8230 AM
W rter R rth 1 Reak -
Nov.1 to April 31
840 All - 9430 R 077 0 85 0 81 0 26 0 28 027
W eekdays
W rrter OfFReak -
Nov.1 to April 31
930 A - 830 Al 0 66 0 88 077 020 022 021
Other

Sekected Rer-U nit L htry Bd-U se Resu Its

A sunnary of perr-u nit i pactard cost resu s are presentad N Bhbit 3-11 for selected
M e su res/ Practioes that were adopted by CBM S partecparts. PerrUnkt estn ates, achd iy
thosedepcted here w ereu sed incorju rctonw ith the exastry CEEIN od ek ju st presented , to
detem e mdwvdualaston er kW, kWh ard them 0 pacts for partecparns that reported
M esu re Practice adoption The n pacts are techrobg y-only kW ard kW h estn ates, before
the appIatonofary HVAC adjustt ent The soren ent la i tota | sta Ih tion cost iy u res
weretk enfron PG&EAdvce Fily records.
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Bd bit 3-11
Per-Unit b pacts a rd Costs for the Ly htirg Bd-Use

Adju sted Rer- Fer-U nit
U nit NC kcren ertal RerU nit Amual Corciert
6 &E b pact Costper | TotalCost| Beryy b pact |Den ard Savirys
L-Code | M easureDescriptbn U nits (W a tts) Unit($) |perUni ($) (kW h) kw)
2Lan p Bectronc
114 |Balksts Ba Ik sts 171 $30 00 $30 00 - -
Con pactFb orescert
L174 14-25W atts Lan ps 526 $11 50 $2100 - -
119 |4'FlorescertDehbn p | Lan ps Ren oved 434 $3500 $3500 - -
Repkce Lan psard
121  |Balkst2' T8 Lan ps 99 $20 00 $20 00 - -
Repkce Lan psard
122 |Balkst 3' T8 Lan ps 122 $20 00 $20 00 - -
Repkce Lan psard
123 |Balkst 4' T8 Lan ps 109 $14 68 $14 68 - -
Repkce Lan psard
124 |Balkst8' T8 Lan ps 20 8 $19 50 $19 50 - -
HeriorH D 10 1-175
126 |Watts Fddu res 240 $150 00 $150 00 - -
HeriorH D 176-250
127 |Watt Fddu res 528 $160 00 $160 00 - -
BderiorHD 0-100
128 |Watts Fdu res 113 $95010 $9500 - -
BderiorHD 10 1-175
129 |Watts Fddu res 240 $150 00 $150 00 - -
131 |Tim e Clocks Ti_eclocks NA $30 75 $30 75 439 000
L35 Bypass T ers Th e NA 412 000
L36  |Fhotocelk Fhotocelk NA $10 00 $10 00 99 000
BExit S n Retrofit
L5 ki rdescert to CF Fddu res 29 -$43010 $30 00 254 003
BExit S n Retrofit
L6 kti ndescert to LED Fdu res 36 -$49010 $7500 315 004
L60 Halbgen< 50 Watts Lan ps 30 $1 50 $700 - -
161 |Halbgen>50 Watts Lan ps 50 $200 $7 50 - -
Con pactFl orescert 5-
164 |13Wath Lan ps 439 $14 50 $20 00 - -
kta riescert to T12
L7 Cornveribr Fidu res 20647 -$6700 $70 00 - -
Hgh OutputT8
L77 |Cornvesibr Fidu res 45 $6700 $6700 - -
HeriorH D 36-70
L79 |Watt Fdu res 112 $70 00 $70 00 - -
kta rdescert to T8
L8 Cornveribr Fidu res 2358 -$6700 $70 00 - -
HeriorHD 71-100
L30 W atts Fddl res 155 $80 00 $80 00 - -
HeriorH D 251-400
181 |Watt Fdu res 620 $230 00 $230 00 - -
Cenliry M ou rted
L83 |Occu pa rcy Sersors Sersors NA $80 00 $80 00 824 000
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323 HVAC B1-Use M odek

The HVAC ey reerry an lyse corseted of si plified n odeE, based Bryely upon PG &E™S
Advice Filry s, thatw ereapp lied to each ai ston erselfreported ad optbnard otherdata ik en
fron the rd wdua Thard copy su rvey ona aiston erby aiston erbase.

Selkected Rer-U nit HVAC B1-U se Resu kts

A sunnary of perru nit  pactard cost resu s are presentad N Bhbit 3-12 for selected
M easu res/ Practioes thatw eread opted by CEM Sparteciparts. Per-U nt esti ates w ereu sed to
detem e mdwvdualaston er kW, kWh ard them 0 pacts for partecparns that reported
M esu re Practiceadoption The rcren ent la rd tota I rsta Ik tioncost fg u res w ere tak en fron

PG & E Ad vice Filly recordss.

Bdbit 3-12

Per-Unit b pa cts a rnd Costs for the HVAC Bd-Use

Fer-Unit | PFer-Unit | RerU nit
Amual | Amial | Corcdert
Bengy | Them Der ard | RerUnit | Tota I Per-
6 &E M easu re/ Pra ctice b pact | B pact b pact | krren ert| UnitCost | Sou ree of Per-U nit
S-Code Descriptbn U nits (kWh) | (them s) (kw) alCost ($) ($) Bsti ates
S22 | Adjustable Speed Drive hp 753 0 00000 $2020 $2020 1996 Advice Filiny
S96 |Cooliry TowerRephcen ert | sqftx1000 433 0 01600 $1300 $130 0 1997 Advice Filiny
S14 |Ba por tive Corderser tondela BER 82 0 00510 $400 $40 0 11996 Advice Filiry
S21 |Baportive Cooler tors cooliny 2,911 0 16600 $1270 $1270 1996 Advice Filiny
>éreny 1992 M EC
NA [HVACM &O AC I nit 2,071 0 03000 $00 $00 S vins Cala b tors
S17  |HVAC T eclock ti_eclocks 4,171 1,866 00000 $1130 $2675 1996 Advice Filiny
S18 |Pogrn 1 able Them ostit them ostts 4,093 1,095 00000 $2050 $300 0 1996 Advice Filiny
S6  |PTAC tondele BER 162 0 01180 $6510 NA 1996 Advice Filin
S160  |AirSol rce AC Rephcen ert | tondela ERR 122 0 00750 $50 0 NA 1996 Advice Filin
S20  |W idow Fib sqft fib 14 0 00064, $138 $18 1996 Advice Filiny

324 OtherBd-UseM odek

The Other ertd-use ery reerry an lyse corsbted of si plified ey reerry n odek, based
krgely uponPG &Es Advice Filrys, thatwereapplied to each aiston er based onther self-
reported ad optbnard otherdata ak enfron the rd wdua Thard copy su rvey.
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Selkected Rer-U nit Other Bd-U se Resu Its

A sunnary of perru nit  pactard cost resu s are pressentad N Bhbit 3-13 for selected
M easu res/ Practioes thatw eread opted by CEM Spartecipa rts. Per-U nt esti ates w ereu sed to
detem e mdwvdualaston er kW, kWh ard them 0 pacts for partecparns that reported
M esu re Practiceadoption The rcren ent la rd tota I rsta Ik tioncost fy u res w ere tak en fron

PG & EAd vice Filly records.

Bd bit 3-13
Per-Unit b pacts a rd Costs for Other Erd Uses

Fer-U nit | Rer-U nit
Arual | Amial| RerUnt
Bergy | Them Cowridert FerU nit Rer-U nit
G &E M easu re/ Pa ctice b pact | B pact Den ard kcren erta | | Tota 1 Cost Sou ree of Rer-U nit
Code Descriptibn U nits (kWh) | (them s)| b pact(kW)| Cost ($) ($) ESti a tes
Repk ce Hectnc Hot
NA [Waterw khGas w a ter hea ters 9,400 -159 10731 $400 0 $400 0 |BM SS vey
M 20 |M otor Retrofit hp 150 0 00234 $60 $1390 [1996 Advice Filiry
Refi er tbonDoor 1995 EEIBA Latbn ard
RS0 [Gaskets 2 lirea rft ofdoor 2,091 0 ) 2390 $80 0 $80 0 1996 Advice Filiny
>ereny 1992 M EE
NA [RefigertbnM &O 6 ftn edten p dsphky 69 0 00100 NA NA Sviys Ca ko b tors
Refig er tbnCase
RS |Doon lirea rtdsphy 403 0 0 0460 $100 0 $100 0 1996 Advice Filiy
NA [Repa irLesky Fau cet £ u cets reps ired 0 23 00000 NA NA Bu s ress Elg e Report
R15 |Repkced Corderser |ton 1,185 0 0 1550 $105)0 NA 1996 Advice Filiny
1996 Advice Filiry
NA [Repkce Refigertor [refientos 126 0 00000 $2510 NA (Resdertk )
Strip Cura s forWa k- 1995 EEIBA Latbn ard
R |r sqft 386 0 0 0441 $31 NA 1996 Advice Filin
WaterHeaterBhriet -
NA |Gas bk et 0 30 00000 $20 0 $200 |BI SSirvey
WaterHeaterBhriet -
NA  |Eectric bk et 2,011 0 0 2296 $20 0 $200 |BI S rvey
NA |Waterheatertn er th ens 1,830 0 00000 NA NA Bl SSi vey

33 STAT BT CAL ANALYS B

Mu kivarete tn eseris, cross sectobn | SAE rggressonn odebk were applied to n eet the
requ ren erts of a Load B pact Reggressbn M odel (LRM ), as defired i the Protocok,
corsbtertw ith best K u stry pra ctice.

331 Overvew

Thek ey objective of the billiy an lysE B todetem e the fastyarprognrn enagy § pacts.
Asttstmlan lyse B a pbyel ton odelthe d iffererces of ai ston ers’energy usag e betw een
pre- ard postwsta lhtonperbnds uswy acualaistor erbilley data. Then odel B specified
uswy thebillry datt ard Mepadentwvarebks gathered mnthe tekephoresu rvey thate>xp b n
charyes maiston ers’enagy usage rclh d ry the ery reerry esti ates ofereryy 1 pactdue
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to progran partcpaton The sttt lly adjusted ey reerry (SAE an lyse B corsstert
w ith the requ ran ents of the LIRM d efired nthe CPUC % Protocok.

Theresu ks of the billxy rggressonan sk areesty ated as rtos, tem ed "SAE coeffceEnts,”
ofralized n pacts to the ery reerry b pactestn ates. Thesera lized b pacts represent the
fractbnofery reery esti ates actua lly “observed ” or “detected ” nthe statetia lan lysE of
the billry data. The SAE coefficients estn ated mithe billey a N lysE a re rek tive to the resu ks
oftheeva Latobnbased ey reermy esti ates, rotthe PGREProgrn exarte esti ates. ThE
d BtectonNE ¥ port rt, as the SAE coeffeients a re thenu sed to estn ate g ross expost prog raf

B pacts, whch mtu mareused toa ku kte ras Iiza tobnn tes reb tive to the exa re esti a tes.
Thera a rderofthe sectonpresents thean sk fordl iy s for CEM Sg ross billry a n lysk.
332 Data Sources for Billiry Reg ressbnAn yse

Thebillry rggressonan lyse for the 1996 CEM SEvablatonusesdat fron fveprn ary data
sou roes: PG&Es Man ety Decepn Sipport Systen (M DSS) track my database, the billry
database, the telephoresu rvey data, the ery reerry estn ates ofcharyes mnu sag e betw eenthe
pre-ard post-rsta Iktobnperbds, ard weather data fron PG &E’s bbad reses rch w e ther sites.
Asun n ary ofthedata elen ents used mNnthe reg ressonNa N lyse a represented bebw .

Progran R rtcipant Track iy Systen

The partcparttrad ry systen for the OnSke, Telkephore, ard Biswess Ege Prognn s are
nawtamred as partof the M DSS. kK corta s a ston er cortact mform aton progran survey
codesw hch It the M DSS record toa paperapp licatonfom |, ard techra I mform a tonabou t
recor n eaded n easures ard/ or practices. There B, u rnfortt ntely, ro specific rfonm aton
rgjardry therecon n eded qua rtities to rsta ll orquartife ble estn ates oferengy, den ard,
ard them savieys. The dat had to be collected du rry the telephore survey of the CBEM S
partcpart TheM DSSdatabase B Il ed tothebillry databaseard otherprogran datbases
throu g h PG & E*s ai ston erspecific corrolnin ber.

FG &EBilliry Data

The PG &Ebillry data used mmthe years eva batonstudy were obta red fron tw o d ifferert
data requests to PG&E™s Load Data Services departh ent The org m | rorvesd etz 1 b illry
dataset corta red prorated n orthly energy usage for a ll rorvesdents 1accou s N PG &E™
service territory, ard was used nthe san pke desgndescrbed N Section 3.1. The billiy
hstories corta red mthedatabaser Nfron Jarvary 1995 throu g h April1997.

A secortl billry datasetwas hter obta red fron PC&E Load Data Services for u se mthe SAE
anlse. The billry datset cora s bill read rys that nin fron Jarvary 1993 through
Decen ber 1994, ard thenfron Jarnvary 1997 to Septen ber 1997. The resu kiry con bred
dataset represents the billry series of FG&E pro-rated n orthly usagedata foreach aldar
n orth fron Jaruary 1993 to Septen ber1997.
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WertherData

Thehourly dry bu b ten peratu recollected for 25 PG &E load resea rch w ea ther sikes was used N
the billey rg ressbnan lyse toc kb bte tota In orthly coolry degyreedays foreach n orth n
thean sk pernd. Foreach aston er mthean lyse dataset, theappropritew eather skewas
I ed tothatai ston erby usiy the PG &Ed efired w e ther site to PG &E loca lofficen app iy
(en bedded ntheaccou rtcod e forech aiston er).

Tekephore Sy rvey Data

All avaikblke tekphore surveys (except for the partcparts that dd rot adopt ary
recor n eded n esures) collected as partoftheeva batonfortheCBM SProgran w ere u sed
as Fputs tothebillry rg ressonan yse. Two telkephoresu rvey san ples tota Iy 816 san ple
ports (354 partcpart adopters ard 462 rorpartecparts) were utilized for the CEM S
Bvalaton Thedat collected mthe tekephore su rvey su pp lies o a tbnonener y-rek ted
charyes at each site for the billy perbd covered by the billly rggressobnan lyse. Fora
det iled d Baissbn of the telephore survey ard the fl san ple d Bposikbn see Survey
Apperdices. A d Bal sspbnofthesan plkedesy nanbefour i mSection3.1.

By reeriny BSti ates

By reery esti ates of savrys were estn ated for each of the 354 partcipart ad opters.
Sepanteestn ates oferengy saviyswerea ku bted forevery 1 esureard prctice ad opted .
The Ery reerry An lysE (Section 3.2) d Bal sses the ca ku B tbnofthesavirys estn ates used N
the billly anyseE Ngraterdet il

333 Data Aggregatonard Are lyse Dataset Developn ert

Beciusen ary n easures ard practices adopted urder the CEM S Progran  affected 1 u kiplke
al ston eraccol s w khna unu e site, the billy an lysk had to be perfom el at the site
kvel Therefore allaccou rit keveldata (rch d iy billey usage) had tobeagg rgyated up to the
QC defred sie dentitfier WPG&E™ billry data, anamy ofvarkbks aredefired totrad 2
a ston er. These rcl dethefolow iy :

Cortrol nin ber, which B the firest bvel of aggrggaton ard B usially unue to a
a ston ersn eter.

Pres Berun ber, which B used todefrea unue site, but anson etn es corta N
nukipkbuiblrys. Thepren Berun bern ay n ap ton ary cortrol nin bers, buta
cortrolnin berw illalvaysn ap toa urnuepren Berun ber.

Corporatonnin ber, which Bused todefirea ungu e corporrton whch ann ap to
nary pren Berun bers. Apran Berun bern apstoa unguecorportobnnin ber.

Of the three, the pran Berun berserves as the best i ator ofa u NOu e sike. How ever, there
areson epran Berun bers thatcorta nn u kipke sites. To address thi Bsu e the custon er’s
serviceaddresswasaboused toheb dentafy a urnu este. Ftherewasn ore tha nore service
address fora pren Berun ber, kwas brokenout rton u kipkesites. Therefore a 1 NOU e site
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was defred as a ll of the cortrol nin bers w kthina uNOU e con bin tbn of service add ress,®
pra Be run ber, ard corportobn nin berr. A urue Sike D was craated based on thE
col bmnitobnofadd ress, pran Be, ard corpontobntoserveasthekey varebkeforlin ry data.

The telephoresu rveys weresan pled attheSite D kvel ard a Hqu estbrs w ere phrased to ask
about a ll of the cortrol Nin bers assockted w ith the Site D. The ery reerry estr ates of
charyewereaboagg rgyated totheSike D kvel

As d Bai ssed above, a tota 10f 354 pa rtcipa rtad opters a ri 462 rorpa rtcipa rnis con preed the
billly anlyse database Then asures ard practioes rsta lled an ory the 354 ad opters w ere
sgin ented by n ajorerd use: Iyhtry, HVAC, ard other. Therew ere 193 sites that ad opted
Iy hty n esuresard/ orpnctices, 124 thatadopted HVAC, a il 49 thatad opted other.

334 An sk Rerods

W henthebillry rgyressbnan lyse B used ton odelthe charye of corsun ptonattributable to
the progran n esu res, the fast step 5 to Bokte the pre- aril post-wsta Ihtbnpernds for each
a ston ermthean lysedatabaseso thatthe m pactofthesen e su res a nbe verified .

Billly datt wereavaikble fron Jarvary 1993 through Septen ber 1997. To n a>a ke the
nin ber of post rsta Ihtonn orths N the reg ressonn odel a post perbd of October 1996
throu g h Septen ber 1997 was used. Beause su rveyed parteciparis ard rorpa rtcipa s w ere
asked about charyes that have occl red at thewr facility sire Jarvary 1995, a prepernd of
October 1993 throu g h Septen ber1994 wasused.

335 Data Cersoriry

Three types of data cersormry was appled to the billy anlyse san pk fran e to re ove
astor ersw kth nva ld data.

Then ost con n onran ovalwas arston ers w th mva ld billey data. Ech aston er
nust “pass” two cricerk to be srhded m the billey anlyse san pk fman e as
d Bau ssed bebw .

Bdre ely krye aiston ers were ren oved fron the san ple fran e a priodi. Thereare
sevena I porta rtfactors that have rfli enod ths decebn as d Bai ssed belbow .

Ih rstaroes where the eryreerry anlyss rited that the n easu re or practce
adopted had rpassockted savirys, orw heretheadopted n esut reorpractcecused an
rcraase nusage thecuston erwas ren oved fron thesan pkefran e

S Beaiuse of poterti Idata entry errors nthe billiry systen , or Fcorsstercies Nt d ry serviceadd resses N
the billiry systen , only the first el ht cha nacters of the serviceadd ress wereused. Gener lly, ths wou H corta n
the nin erc portbnoftheaddress ard the fist few cha ra cters of thestreetnn e. Forthe hrgen ajority of records
nthe billiry systen , pren Berun berard serviceadd ress w ereu niou e,
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hald Usage

For a ston ers to be schded mthe f lbillly an lysE, aston ers had to have billry data
thatn ettwocriterk. Thefastwas thatthepre ard post-wsta Iktonarria Ibilk had to have
beencor preed ofat kEastsixronzeron orthly bilk. Ftherew eresevenorn oren orthly bilk
w thzeroerernyy, the custon erwas ran oved fron thean lyse. Ftherew ere betw eenoreard
sixn orthly bilkw khzeroerernyy, theren a gy 1 orthsw ereprorated toanarmia lestr ate.

Thesecord criterk hell thatthepre-rsta Ihtonarmia Ibillcou H rotben oretha ntw e or kss
tha nore ha If the post-rsta Iktonbill Fthe oca rred, the custon erwas ran oved fron the
SAEan kse.

Bhbit 3-14 presents the nin ber of pa rticipa rts a il rorpa rticipa rnts thatw ere d eleted for ea ch
of the above criterke. Only 27 partcparts ard 20 rorparteciparns were deketed.  Of the 47
a ston ersdekted, 39w eredekted du etothe zerob illcriters .

Bd bit 3-14
D stribu tionof Custon ers Ren oved Fron Billirny Are sk
By Data Casoriry Critere
Custon ersw ith Inva Id Billirny Da ta

o Nun ber
I\T)rr'tpfﬁi:r:a;:t Zeg)im zrg] b Usage Tripkd Ren oved Ifrom
Are lysE
NF No Yes 5
NF Yes No 7
NF Yes Yes 8
TOTAL 20
F No Yes 3
F Yes No 2
F Yes Yes 22
TOTAL 27

Large Custon ers

Custon ers whose armval prerstz Ihtobn enargy corsun pton exceeded threen illiboNkW h
wereexclided fron the billey an lyss. A tota 10of8 partecipa ris ard 10 rorpa rtcipa s w ere
dropped for ths rason ThE decebnwas n adea priori to collectry the survey data, as B
docin ented mthe Eva latoNResearch Peknard B based u ponthe rex ks of thepreviou s tw o
CEELLED htry Bva Lators, both ofwhich w ereu rsu ccessfu 1 mobta iy releb ke resu s w hen
pcbhdry aston ers with usage above the kvel The B abo corsstert w ith the
recon N edators 1 ade by the Verifiatbn Report of PG&Es 1995 Con n erck | L htiry
Bvalaton which states “prog an  effects a nbe d ifficy Ik to detect for kg e a ston ers,” ard
recon n eded cersorry kryeai ston ers for the fin Ibillry a N lyses.
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No Savirys

The eryreery anlyss riated that son e n easures ard practices adopted had ro
assockted savys. Custon ersw kthn easu re/ practices thathad rpassochted saviys w ere rot
fcthded mthe fl billey n odel However, aiston ers with n u kipke adoptbrs w ere
pthded as bry asat kmstoreadoptbnhad a savirys estn ate. A tota lof65 a ston ers w ere
ra oved for ths reasonabre. hadd kbnN ore other astor er was dentified as havy an
adopted 1 eastreorprctee thatcaused anrorease Nnusage which was rot scbded nthe
an lse.

Bhbit 3-15 bebw sun n arizesa lofthedata cersoriy d Ba ssed above. Oven Il 2 tota 1030
rorparteparts ard 110 partecparts were ran oved fron the billey an lysE, resu kmy Na
san pleof234 partecipans ard 432 rorpa rtepa rnis. Ofthe ren a niry 234 pa rtcipa rt sites, 138
had lghtry ad optors, 102 had HVAC adoptiors, ard 43 had otherad optiors.

Bd bit 3-15
D stribu tionof Custon ers Ren oved fron Billiry Are lyss
By Data Casoriry Critere

Rncipartor ZeroMorthly Usige Trpled lage h:_f:ezusrees No I pact NJmS;);rof
Norpa nticipa rnt Bilk > 6 orCitinThid? Custon er? Usige Bthn ated Rel oved
NP No No Yes No No 10
NP No Yes No No No 5
NP Yes No No No No 7
NP Yes Yes No No No 8
TOTAL 30
F No No No No Yes 65
F No No No Yes No 1
F No No Yes No No 7
F No No Yes No Yes 1
F No Yes No No No 3
F No Yes No No Yes 1
F Yes No No No No 2
F Yes No No No Yes 3
F Yes Yes No No No 22
F Yes Yes No No Yes 5
TOTAL 110

336 M odelSpecificatobn

The billly rggressbnanlyse for the CEMS Bvabatonused two differert n u kivarete
rg ressonn odek treranmented fran ewort of provd iy urbksed ard robustn odel
esth ates mthe con 1 erce l sector. The key faatu re of the approach B that it en pbys 2
si ulereous equaton approach to accol rt for both the ye:irto-yer ari cross-secton |
varetonma n arrerthatcorsstertly ard effciently sobtes prog an ¥ pacts.
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A baselren odel 5 mite lly esth ated usiry only the con parson (rorpartcipart) group
san ple. Thie n odel estn ates a rebktorship that B thenused to foreast what the post
st lktonyeir erergy corsun pton for partecparts (@s @ f recton of prerst lktobnyer
usage) wou B have beennthe absence of the prognan . hthes way, baselreerergy usage
forecasted for partcipans by assun wy thattherusagew iMlcharye onaverage, Nthe san e
way thatusaged d forthe can parsong roup.

The resu kry SAE coefficients fron the fast baselren odelareused toadju st the ery reermy
esth ates of expected armval energy n pacts for the ertwe partecpart popu ktobn These
I pactsarepresentad mnSection4ard areused tocon puteprogran ra liza tbnn tes.

Baselire M odel

Thebaselren odelexph rs post-rsta Iktbnenagy usageas a fu rctonof the prersta Ik ton
enagy usage weather charyes, ard a ston er selreports of factors that cou B affect erernyy
usage. horder to Bokte the progran  n pact fron the ereryy usage charyes, only the
con parsongroup Bused tofkthen odel The baselren odel has the folbw ¥y fu rcton |

fom :
kWh,,, = & (b kWh,,) +g(DCDD,)* kWh,,, +§ h,Chg,, +e
W herg,
KWh, o ard KWh, ., areaiston er is arrva lized energy usage for the post- ard pre

st Ik tbnpernds, respectively;

DCDD, are thearrualcharye of coolry deyjree days (base 62°F) betw een the post-
st lktonyaeran prerst lhtonyea r,

Chg, , arethe aiston erselfreported charye variblks fron the survey data, ichd iy

add ry, rephcoy, orra oviry equ pn entassockted wthn ajorerd uses, ard charyes
nsquarefooageard nin berofen pbyees;

b, g ard h are the esth ated sbpes on their respective riepadent v riblkes.
Sepantesbpes onpreusigeareestn ated by buswess typeard,

e sthenrnon emortem ofthen odel

Foraech aston ermtheanlysedataset a post-wsta Ik tonpred cted usagevalle s @ ku kted
uswy the pann eters of the baselre n odek esth ated for the 1994 to 1997 an lysE perind .
They both tak e the san e fu rcton | fom  w kh d ifferert segn entlevel INteroept series ard
sbpes (b ard g):

kV(,hpost,i = Fpre(kVVhpre’ DCDD) = é. i (bjkVVhpre,i) +g(DCDD|) * I(VVhpre,i
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Bhbit 3-16 sun n arizes the fiml baselrre 1 odel resu ks that were esti ated usiy 432
rorpa rtcipart ai ston ers, as d ba ssed nthe Data Casorirny sectbn BAbit 3-16 sun 1 arizes
the riepadent varebles used mnthe baselre n odel tog ether w ith the tstatstics ard the
san pleskesavaibblkeforech parn eter esti ateused to pred ct the post-perbd usage. The
f Ifu rcton lrek ton e esthn ated as follow s:

BiselreM od el (1994 to 1997):

KWh,,, =1.06* S _OFF4+1.16* OTH _OFF4+1.10* SV _ RET4+1.00* OTH _RET4
+1.26* SCHOOL4 +1.13* SM _GRC4+1.18* OTH _ GRC4 + 0.97* RESTRNT4
+1.15* HOSP4 +1.10* HOTMOT4 + 1.26* WHRSE4 + 1.28* PERSVC4
+1.09* SV _COM4 +1.15* OTH _COM 4 +1.35* MISC4
- 0.000137* CDD2,, 4, * kWhy,, +0.000046872* CDD3; o, * KWhg,,

- 0.000337* CDD4,, 4, * KWhy,, - 0.000339* CDD11,, ,,, * kWh,,,

- 0.000105* CDD12,, 4,, * KWhy, , +0.000393* CDD13,, ,, * KW,
- 0.000661* CDD16,, 4, * KWh,,

|
’

R rticipa it SAEM odel

Usry the pradcted postwstlbton usage valbles esth ated W the baselre n odel a
st ulareous equatonn odel B specified to esty ate the SAE coefficients onenergy n pact
TheSAEsHh U lareou s systen @ nbedescribed as follow s:

KWhy; - KWhy,, = KWh,, - Fy,(KWh,,, DCDD) = § b, Eng,, + & h.Chg,, +m

Thed iffererce betw eenpred cted ard actua lusage N1997 wasused asthedepadentwvareble
mna SAEn odel As deassed above, the predicted usage B estn ated uswy only the
con parsong rou p to foreastthe 1997 usageasa fi rctbnof 1994 usageard cha ry e of coolnry
deyreedays fron 1994 to 1997. ThEe usage prad ctobnpresents whatwou B have happenad
theabsenceofary charyesn adeatthefacility.
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Bd bit 3-16
Billiry Reyression Are lyss Fire 1Ba selineM odel Ou tpu ts

L An sk ; Rnn eter . S ple
R nan eterDescrptors Vi riabl:zyNam o U nits Eti 1te t-Sta tetic SizFeJ:
Re-Usage
S a HOfhce SM _OFF4 kW h 1058357 3594 50
La g e Office OTH_OFF4 kW h 1150235 36939 57
S allRet il M _RET4 kW h 1205076 2544 41
Lage Reta il OTH_RET4 kW h 1005338 20 482 27
Schook SCHOOL4 kW h 1257642 17725 31
S a2 IG rocery SM_GRC4 kW h 1133993 2997 6
Lage G rocery OTH_GRC4 kW h 1177617 34 488 15
Restau it RESTRNT4 kW h 0 973474 11 342 26
Hospiz | HOSH kW h 1151166 41 495 23
HotelM otel HOTM OT4 kW h 1203302 13468 15
W a rehou se W HRHA kW h 1255673 24 654 34
Feson | Service PERSVC4 kW h 1284108 22 688 25
S allCon n _Service SM_COM 4 kWh 1090614 2503 35
Lamme Con n .Servcie OTH_COM 4 kWh 1150272 24811 20
M Bcelk reou s M BC4 kW h 1347934 57229 30
W ea therCharyes
Charye NCDD Clizore 2 CDD2 74 CDD*W h -0 0002137 -2195 51
Charye NCDD Clizore 3 CDD3 74 CDD*Wh 0000046872 0 484 114
Charye NCDD Clizore 4 CDD4 74 CDD*W h -0 000337 -5518 38
Charye NCDD Clizore 11 CDD11 74 CDD*W h -0 000339 -0 732 53
Charye NCDD Clizore 12 CDD12_74 CDD*W h -0 000205 -1132 75
Charye NCDD Clizore 13 CDD13_74 CDD*W h 0000393 1498 57
Charye NCDD Clizore 16 CDD16_74 CDD*W h -0 000661 -0 121 4
Other Site Charyes
Ly htiry Charyes LG TCHG 4 kW h 0 1250 67 3858 41
HVAC Cha ryes HVCCHG 4 kW h -0 206500 -9.168 53
OtherEyu pn ertCha ryes OTHCHG 4 kW h 0106509 1104 19
Squa re Foot Cha ry es SQ FT_CHG sqft -0 833931 -1 396 25
Bl SChante Bl S CHG4 kW h -0 20460 6 -3816 34
E ployee Charyes Bl P CHG #B8 p*Wh 186071444 1741 70

337 Billig ReyresspnAnt lyse Resu ks

The coeffrients of the ery reerry 1 pact tenm ed the SAE coeffreEnt, are then used to
a ki bte the expost gross enargy 1 pacts. Bhbi 3-17 sun n arizes the flm 1 SAE n odel
resu s thatw ere esti ated usiy 234 partecparts, as d Bassed mithe Data Censoriry sectbn
Theedbi ill strates the riepadentvaribles used nthe SAEn odel tog ether w ith the t-
sttetcsard thesan pkesizesavaibblkeforach pann eteresti ate.
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Bd bit 3-17
G ross Billing Regyression Are lyss Fire IM odel Ou tpu ts

. Are lysEB . Rnn eter o San ple
R nan eterDescriptors Vi 1 bl;yNam e U nits Eti ate t-Statetc Sizz
SAECoefficerts
Lyhtry Bd Use LGTRWH kWh -1.153987 -6 649 138
HVAC B Use HVR W H kWh -) 808047 -3603 102
Otherbd U ses OTHRWH kWh -1.311986 -1326 43
CharyeVarkbles
Lihtiry Charyes LG TCHG 4 kWh -) 075893 -1614 16
HVAC Charyes HVCCHG 4 kWh -0 071726 -3376 16
OtherEqu pn ertCharyes OTHCHG 4 kWh -) 152398 -2 427 22
Squ a re Foot Cha ry es SQ FT_CHG sqft 2397112 1501 18
B SChante B S CHG4 kWh 0 141698 2723 24
E plyee Charyes B P_CHG #B p*kWh 3259598436 4472 50

Thedepadentw reblke B the d iffererce betw eentheactua lard pred cted 1997 usageu sy the
1994 baselren odel

SAEcoeffrent area ku bted for 3 d ifferertert uses (Lo htoy, HVAC, ardl Other). M e su res
ardl practices were con bred mto 2 sy ke rggressbnvareble beause @ nin ber of sies
adopted bothn esures ard practioes (ie. therewas a high dej ree of correkton). Pri arily
those erd uses that have broad partcpatonard rektively hgph expected ¥ pacts were
su pported by sepa ra te SAE coefficiEnts.

Both the Iy htey a rd HVAC SAE coefficeent a re s nifia rt a t the 99 percert corfd ence level.
The other ert use SAE coeffcint is sy nifia rt a t the 80 percert corfd ence leel. The overa Il
SAE coeffrent,w eg hted by theu ndjusted ey reermy esti ate 5 1.00.

Of the ran a iy pann eter estn ates, the Iy htry charye, HVAC charyeard other charye
variebkarea llsgnifiartat the 90 percert cornflence level,ard md atea subst rte lenargy
saviry s ofsevento fifteenpercert ofpreusage. Theeae pbyeecharyevarebk Esgnifartat
the 99 percert corfil ence level a Nl Il 2 tes a Nrcrea se nenagy of 3,260k W h peradd kbn |
person Thesquarefootage charyevareblke B s nifiart at the 85 percert cornfl ence level
an minotsanrcrease nenagy of 2.4 kW h peradd kon Isqua refoot. Fnlly, the CBEM S
charye varebke B sy nifart at the 99% cornfdence INtenal but Ml tes a N u rexpected
FTrase nenangy usage of 14 percert of preusage. Th 5 ep b red by the hiph correk tbn
w ith other cha ry es (56 %).

Reb tive PrecebnCa keu b ton
Reb tive precepbnat 90 percert a ri 80 percert corfid ence levels for the ad ju sted ¢ ross eneryy

I pactestn atesarea ku bted for each of the SAEan lysE segn erts. As n entional above,
there are a tota | of three ert-use seggn ents that were explicikly 1 odekd, ari the rektive
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precebnesth ates based uponthen odelou tpu tarepresentsd mBhbit 3-18 bebw. horler
toa ki htethe tota Iprog ran  keveladjusted gross m pactard rebhtive precebn the segn ent-
kvel resu s were w e hted by ther u ndjusted erg reeriry energy 1 pact estn ates nthe
folbw 1y equators.

Tota IAdjusted Energy B pact=4, REng,

Where b, aril Eng, are the SAE coeffrients ardl undjusted ey reerry i pact
esth ates for segn ent § respectively. The progran  kvel sardard error an be
esti ated as®

StdEreré (Cvi* b; * Engi)2

W herg,

std(b,)

rg) ressonn odel

CV = B the coeffrent of varitbn nsegyn ent 1 esti ated N the billry

Fn lly, the rektive precebnat 90 percert ard 80 percert corfid ence levels w ere
a ku hted as:

p= t* SdErr
Tota IAdj.Energy B pact

W herg,

tequa b 1.645 a1 1.282 for the 90 percerta ri 80 percert cornfid ence levels, respectively.

Bh b it 3-18 presents the rek tive prece bna ku ktors.

6 This procedu reassun es thatthesan ples nd ifferertsgyn ents are rilepadentart anbetraated as st
a st tified san pliry.
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B4 bit 3-18
Reh tive PreceionCa ku b tion

SAE Rebhtive Rebtive

SAEAn sk Level - t-Statetic Precebn Precebn
y Coefhiciert 1t80%  at90%
Lghtry Bd Use -115 6 65 -22% -29%
HVAC B Use -0 81 3 60 -29% -37%
OtherBd Use -131 132 -127% -164%
TOTAL 100 723 18% 23%

34 NET-TO-G ROSS ANALYS B

Thegoa lofthe nettog rossan lyse B to qua rtify the CEM SProg ran s' ret effect onthe ereryy
ard den ard saviys esthn ates. The nettogross an lyse was cordu cted uswy a sel-report
an sk, which asks aiston ers dwectly rggard iy ther equ pn ent choces ard pu rchase
d ecBDrs.

hadd kon there was ro spilbver an sk for the CEM S BEvalbaton The rorparteipart
san pkused for the study was the san e group of rorpartecipans su rveyed for the CEEI
evalaton Al rorpartepart spilbver effects have alredy beenattribu ted to the CEEI
prog ran s.

Theself reportn ethodology described rextwasapp lied to it oor Iy htry ard HVAC e use
partcparts. “Other” ad optbrs w ere rot assessed du riry the telephore su rvey. bstead, if
either HVAC orlg htry was categorized as a free rid er resporse, then Other ad optbrs w ere
abo atgyorized as free riders. Whilke ths B rot a precke esti ate (a beit corsenvative), it
shou H beroted thatthe Otherertd usecan pries only 3 percert of tota Ig ross n pact

341 SelfReportM ethod
SelfReport M ethod for Sconirny Free Rdership

Thefolbw ry d Ba sspnexp b s then ethods en pbyed to a ku kte “self-report” estn ates of
freerdership an orystCEM SProg ran  pa rtcipa rns. Defarstors u sed for free-rdership ard ret
partcipatonan ory the partecipa rt popu ktbnare presentad . The specific scorry a b orithn
ardl questors used to d entfy free-rid ers Nithe pa rtcpartsu nvey, as w ellas the su rvey iself,
area bod Bau ssed .

Overvew oftheM ethodolog y

Prtecparts mwvolved man CEM S Prognrn  an be chssified mto three basc ateyores
depead Ky ontheactors theyw ou B have tak eninthe absence ofthe CEM SProg ran s:
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Ih the absence of the CEM S Progran , the partcpart wou b rot have rstalled ary rew
equ pn entorn od ified then armer nw hich they operate thatequ pn ent

Ihthe absence of the CEM SProgran , the partcipartwou b have rsta lled rew equ pn ent or
n od ified then arrer mwhich they operate that equ pn ent, bu t rot as soon (1 ore thanore
yer bk ter).

Ihthe absence of the CEM SProgran , the partcipartwou bl have rsta lled rew equ pn ent or
n od ified then arrer mw hich they operatethatequ pn entatthesan etn e(w khinthe year).

Custon ers who fa Il Ito the first two categories @ nbe corsdered ret progran  partecipa s,
becuse the progran ether accekrated thew adoptbn of ereryy effcent techrolbg Es, or
dwectly caused the evert to ocarr. Custon ers who fa Il mto the thwd category shou bl be
corsderad freerders, as they woul have n pln ented the charyes rggard kss of the
prog ran . Theselfreportestn ates of free-rd ership w erebased onthese three catey ories. Data
used to a ku kte the selfFreport free-rid ership estn ates was collected as pa rt of the tekephore
st rvey of CEM SPrognan  partecparts. Thesurvey collected mform atononthe pa rtcipa rnis”
Ik ely HVAC ard L hty retrofit behavr, w ikth rgjards to the CEM SProgran . Resporses
corsbtertw kh cateyories orethroug h tw ow erecou rted tow a rd s ret pa rtcipa tbn

The qu estors U sed to chssify resporses d wectly reflect the d efiratbrs of net pa rtcipa tonNa rd
free ril ership presentad above. Respordents wereask ed what they wou bl have dore mnthe
absence of the recon 1 edators they received. They wereask ed w hether or rot they wou H
have rsta lled thatequ pr ent, orn od ified ther behavor, ard when Genen lly, the arsw ers
to both of these qu estiors a llow the resporses to be chssified o ore of the three a tey ories
descrbed above. Specific scoriry a b orithn s ard the exd ct text of the corresportl iy qu estors
arepresented rext.

Raw resu ks fron the selfFreport free-rdership esth ates were we hted by the estn ated
I pactassockted witha ¢ venresporident Resu ks of the w e hted self-report free-rership
esth ates were then a bk hted for each survey group. Resu ks are presentad at the su rvey
groupard m pact(¢W,kWh,ard therm s) level a llbw ry d iffererces nfreeri ership rates by
survey typetobeexn mred.

Scormy M ethod ard Scormy Aborithn s

Resporses w ill rutk Iy be scored based on the follow Ky set of questors for Iy htry ard
HVAC ad opters:
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Q 138/Q 145 Before you received the PG &E recon n erdatiors, w hich of the follov iy staten ents
best describes your con parys phrs to carry-out these lightirg/HVAC actiors?
(READ RESPONSES).
1=You hadritcorsderad i
2=You werecorsdermy i
3=You weregory todo it
8 = (Refu sed)
9 = (DoritK row)
Q 138A/ How soon?
Q 145A

1=Probably rotw gkhinthe year.
2=W thntheyear.

8 = (Refu sed)

9 = (DoritK row)

A resporsew illcol rnttowa rd ret pa rticipa tion if either of the tw o critere aren et:

Q1380rQ148=1o0r2

Q1380rQ148 =3 AND Q138A orQ145A =1

Under the first condition, the respondent indicated that, before they knew about the recommendations, they hadn't
even considered taking any action, or were considering the recommendation but probably were not going to take
any action. Under the second condition, the respondent was likely to carry out the action, but probably not within

the year.

A resporsew illcos rnttowa rd freerd ership i

Q138 orQ 148 = 3 AND Q138A orQ 145A =2

Urderths cortd kpnN the respordentird 2 ted that, beforehek rew abou ttheprogran , he had
allmdy deciied totak eactonw khinthe year.

Fthe partecpartarswers “dontk row ” or refi ses to g Mea resporse to qu estibnQ 135 orQ 142,
therr resporses w illbe rech ssified accord iy toa secord qu estorx
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Q135/Q 142 Fyo had not received the PG &E recon n edatiors, howv n ary yearswou ld yau have
wa ited to carry-ou t these Iy htiry /HVAC actiors...

1=Wewou H NOT have repk cad
2=Wewou H haverepbkced w thinlyer
3=Wewou ll havewa ited n orethanlyer
8 = (Refu sed)

9 = (DoritK row)

A resporsew illcol rttow a rd s ret pa rticipa tion(corsstertw khcategores 1 ard 2) if:

Q1350rQ142=10r3

Urder thi cortd kbnN the respordent ind i ted that, nthe absence of the prognan , hewou b
haven adero equ ipn ent charyes, orwou B have waited 1 ore thanore yar o n ak e the
recon n eded charyes.

A resporsew illcol rnttowa rds free-rdership if:

Q1350rQ142=2

Urder ths cord kpnthe respord entirnd i ted that, nthe absence of the prog ran , they wou b
have perfom ed the recon n eded actonw kthntheyear.

Thescoriry rou tiredescribed above chssifies resporses inaccorda rcew ith the three a teg ories
described atthebey iy of th sectibn Respordents w ho it ka te tha t, nthe a bsence of the
progran , they 1) wou ll rot have n od ified thewr actiors or;, 2) wou B have n od ified therr
actorsard/ orequ pn enthutata hterts e arecou rted as retpartecparts. Custon ersw ho
fit the third ch ssifia ton thosew ho, mnithe absence oftheprogran ,wou H have ak enactonat
thesan et e w illbe cou rted as free-ri ers.

Fthe e Iqu estiors (Q 135/ Q 145), ca rrot chssify a resporse because ofa “dontk row ” ora
“refu sa I’ resporse, thenthe resporses to theadd kpn Iqu estonw illbeused. The Q 135/ Q 142
questorsn akeah ostthesan ed stactonas the itk Iset of qu estors. The only d iffererce
that the respordentis ask ed whatthey wou H have dore “mnthe absence of the prognan ,” as
opposed tow hatthey mterded todo “beforethey k rew abou ttheprog ran .”

Data Sou rces

Data used mderiviry the self-report esti ates of free rdership Ftbded resporses fron 903
con plkted telephore surveys of CEM S Prog ran  parteparts. The resporses scthded 354
CEM Sadopters. Thesu rnveys w ere cortu cted betw eenOctobera rii Noven ber of 1997 as part
ofa col prehesive telephoresu rvey of CEM SProg ran  pa rticipa ris.
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Resu ks

Self-reported estm ates of free rdership are presented bebbw by survey group ard m pact
seggn ent W, kW h, them ). Thesurvey group w ith the bbw est ra te of free ridership was the
Medin /S alONSkeseyn ent Thefree rdership eneryy nte for the group was estm ated
tobe13%. Thehihestrateof free r ership was observed mthe Large OnSkesgyn entw here
89% oftheereryy n pactwou B havebeenn pln ented rggard kss oftheprogran . These free
ridership ntes w eredevebped w kthineach segn entby w e htry each site estn ated n pact
assockted w ith the adopted M e su re/ Practices. Separate estm ates forden ard kW), energy
kW h),ard Them s (them )werea ku hted.

Bd bit 3-19
W eighted Self-report Estin a tes of Free Rdership
for Survey G roups iNnthe1996 Con n erce IEM SProgran s

1-FR

kW kWh Therms
Large On-Site 0.22 0.21 0.04
Med/Sm On-Site 0.86 0.87 0.82
Telephone 0.79 0.69 0.71
Business Edge 0.56 0.60 -1.63
CustomNet 0.50 0.50 0.50

0.70 0.68 0,28

Atfestgbhroe k wou B appearodd to have a hphly rgjative esti ate of oren mus free
ridership w kthinthe Buswress Ege therm s segn ent The net esti ate of them s (w kthnthe
Biswess Hge surnvey group) B con preed of partciparts who etkher adopted HVAC or
Iy htry techrobg es. The HVAC adopters have a posiktive therm 1 pact whilke the Iy htiy
adopters have a regative 1 pact (due to the HVAC mteractive effect). Whensun n wy the
I pacts tothesu rvey g rou p kevel the g ross 1 pacts terd to “‘ca roel” ea ch other ou t — the g ross
therm estm ate for ths grou p B 3,426 therm s. Then ajority of the HVAC ad opters w ere free
riers, which ral oves ther cortrbutbn to ret o pact fron the san plke popu ktobn The
resu kiy sun ofnetthemm n pacts forthe su rvey g rou p B-5,599 thern s, con preed n ostly of
Ly htoy adopters. Divid iy the ret esth ate by gross yeells the ale mBabi 3-19. A
st hr justiatonexp b rs the bw observed val e of (1-FR) mnthe Large OnSkel them

segn ent

TheCuston Netesty ate of (1-FR) B d Bai ssed ;nSection 3.6, Custon Net Aru lyss.
Frn INTG

Beciusero spilbver estn ateswerea ku hted as partofthe CEM SEva Ll aton the fm INTG
rtosapplied to the g ross expost 1 pacts a re the self-reported estn ates of 1-FR. The overa Il
progran  retto-g ross rtos are then Q70 for den ard, 0.68 for erergy, ard 0.28 for them s.
Section4 d Bau sses the resy kmy esti ates of netexpostdel ard, enagy, ard them s.
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35 ey nted Arn lysE

W hike the ery reerry, billey, ard rettogross an lyses were corducted at the erd use
sgin ent level, the ritegrated an lysk was perfom ed by survey group. To assess per u ni
I pacts by survey g rou p, the folbw &y strategyy was devied :

G ross Arn lysE

Fist, undjusted ey reerry st ates oferergy savryswerea ku hted for every partecipart
adopter. These esth ates were a ku hted usiy the n ethods descrbed N Section 3.1. A
a ston er (orsie) cou H have adopted n u kiple recon n erdators, mwhich ase thean lysE
was perfom ed at the recon n edaton kvel (ie. esth ates were a kb hted for each ad opted
recon n erdation).

The ery reerry enagy esthn ates served as mputs to the gross billry rggressbnan yse
described NSection3.2. Unnidjusted gross esti ates oferergy w ereaggrggated to thesite kevel
ard rggressed mithe billey n odel The resu kiry SAE coeffcents (by ed use), were then
applied to each of the ery reery esti ates. The step produ ces the expost g ross estn ate of
enagy for each adopted recon 1 edatbn BExpostden ard ard them esth ates were ik en
d rectly fron the ery reerry estin ates.

To detem me the tota l expost gross ¥ pact assoceted with a partiu krsurvey g roup, the
folbw 1y equatonNwasused :
a . ExPost;,

ExPost, =
POPg,

* Popss

W herg,

ExPost,, = Theprogran expostgross i pactforsurvey group SG;

ExPost;, = Theexpostg ross ¥ pactfora ston erj,adopted recon n edationk;
Popg;,, = Thetota Isan plepopu ktion(n) forsurvey group SG;ard,

Popg y = Thetota 11996 CEM SProgran accon p lshn ents (N) forsu rvey g roup SG.

o
a o ExPost;

POPg
esth ate B derived by sun n wy a llof the expost ¢ ross estn ates for that su rvey g rou p, ard
d v ry by the nun berofu nigu e a ston ers nthe san p ke popu ktonw ho partecipated Nthat
CEM SProgran (both adopters ari ronudopters). The perurtestn ate 5 thenkvennged to
the erte partcipart popu htonby n v kiplyry by the nin ber of con pleted su rveys 1996
(the progran accan plshn ent).

The tem B just the expostgross perura i pactforeach surnvey group. ThE

Bhbit3-20sun n arizes the mtegrated an lysk steps used toderive g ross m pact
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Bd bit 3-20
Ineyra ted Are lyss G ross b pact Developn et

Total Sample Impact # of Surveyed Impact Per Survey # of Surveys Total Gross Impact
Survey Group kW kWh Therm Sites kW kWh  Therm in Population kW kWh Therm
Large On-Site 929 5,632,021 -1,307,499 39 23.83 144,411 -33,526 116 2,764 16,751,653 -3,888,972
Med/Sm On-Site 663 4,073,344 -109,649 463 143 8,798 -237 5,658 8,099 49,777,495 -1,339,945
Telephone 88 322,905 -29,745 138 0.64 2,340 -216 933 594 2,183,115 -201,104
Business Edae 37 277,414 4,446 263 014 1,055 17 3,406 482 3,592,664 57,581
TOTAL 1,717 10,305,683 -1,442 447 903 26.04 156,603 -33,961 10,113 11,939 72,304,927 -5,372,440

Net Arn lysE

BEach partcipartwas chssified asa freerder (w thanmd ratorofl or 0), based onthe scoriy
aborithn descrbed N Section 3.3. The mikator varkbke was n erped to the ery reeriny
database ard the ret ¥ pact a ku hted for eech adopted n eesure Thenet m pact wou H
ether be O f the partcipart was a free rider, or the expost g ross estn ate if they werea ret
partcpart Toc ku hte to I progn  ret effects (by su rvey g rou p), the ret esti ates w ere
sun n ed tothesurvey group levelard d vded by the nin berofu nigu e sites that contribu ted
tothernetrun ber. Theequatone ofthesan efu rcton Ifom as that presented the G ross
An lsE.

RPrtecpans thatdd rot havea vald estn ate of free ridership (based ona “dontk row ™ or
“refu sed” resporse), w ere rot ith ded nthe retan lysE.

Orcetoa lretprogran 1 pacswerea ki hted foreach survey grou p, fn INTG ratios w ere
alubkted by divl iy tota l expost gross enargy, den ard, ard themm s by tota I expost ret
enagy, de ard, ard thenm s, respectively. hessence the NTG rtibs were “bad ed out” of
tota Iprog ran  (both g ross a rd ret) accor plshn ents for ea ch su nvey g rou p. Refer to Section 3.3
forasun n aryoftheNTG rtosca ku kted foreachsunvey groupard n pactelen ent

36 CU STOM NET ANALYS B

ThE sectbnprovdes thestard-a bre rmtegnted an lyseard resu ks fron the Cu ston Net Pibt
Progran . Asn entionad previou sly, the Custon NetProg ran had ju st ore pa rtcipa rnt 1996,
a bgered ildeparth entstore cha nm The sectbnbey rs w kh a noverview of the ai ston ers”
actors folbw ry partcpaton N the Custon Net Progran  (Section 3.6.1), folbwed by a
descrptonofthebillry an lysk cordu cted (Section3.6.2), ard aw b mitey w ith a d Ba ssbN
su rou rid iy the fl ence of the Cu ston NetProg ran  (Section 3.6.3).

361 Overvew

The eva Latonofthe 1996 Custon NetProgran partcpartbeyanw ktha review ofthedanary
1, 1996 Custor Net Berchn ark wy Anlyse that was prepared by PG&E Tw o subsequ ent
CEMS onske surveys/ reports were abo reviewed pror to corductry the evalaton
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ervevs. Herview s w ere cordu cted w ith three of the store corporateereryy n angen ent
persorrel

Durry these mterviews a detilked epbhnton was provided of ths chams enegy
corservatbn efforts du riry the pernd between kte w rter 1996 ard sun n er 1996. Eneny
savip n esurss were i pln ented ntonlly atall 276 stores. Just 57 of those stores are
bcted w khiNPG &E service territory, ard 125are baated w khinCa liforme. BA b it 3-21 Ists
the n easures that were described by each of two resporients ard d entifies w hether or rot
these activities were rebated. Frebated, these activikies fellu nier the eva Latonun brelk of
PG&Es CEEIPrognan s, rot the CEM S Progran s. Ako provied are esty ates by each

resport ent of the percert of tota Istoresaviry s achieved by e ch ofthesen easu res.

Bd bit 3-21
Custon NetErergy Corserva tionM @ sures a rd Practices b plen ented

Esti ated Rercert Bill Redu ctibn
Reba ted All
M easu re Description M easure?( Stores? | Respordertl | Respordert?2
st Ocal pa recy Sersors Yes No 200% 150 %
T8 L htin Retrofis Yes No 0 50 % $17,000 /store*
Redi ced S fety Ly htUse No Yes 0 50 % 10%
W hole Bu idmy Equ pn ert Check No Yes 200% 20%
Certn lzed Store Cortrol No Yes 750 % 6 25%

* Respordert id ica ted tha t rot a llstores w ere retrofit, though n oststores NS &Eservice temitory w ere, du e to the
ava ik bility of reba tes u rder /6 & Es EEIprog ian s

Respordent 1 irnd kated that the savirys ntonw de w ere $4,800,000 (or $17,391 per store
armia lly), w ith the Custon NetProg ran savirys represeritiry 1 ore tha N80 percert of the tota 1
The represenits roug hly a 13 percertredu ctonmarma Ibilk for the CEElR il CEM SProg ran
accan plehn ents con bred. TheevnLatonbillry an sk resu s i te that theavenrnge
per-storesavirys are 12.4 percert for both CEEla il Custon Net Progran s, w hile 10.6 percert
areattribu ted totheCEM SProg an 2 bre.

Then ostsgnifiartsavirysachieved, accord iy to resporsesn adedu riry the rterview s, was
duetothen pl enttonofa certra lized BEM S cortrolsysten , w here a llstore a ctivkies w ere
corstra red to ocal rdu riry the perind of 600 AM to 1030 PM . Respordent 2 estn ated that
the store cortrol 2 bre represents over 50 percert of the total cross-progrn  eneryy
corservatbnNsaviry s.

362 Custon NetBilliry ArnlysE

A billry cor parsonan lyse was cordu cted for the Custon Net Prog ran  to estn ate erergy
saviys assockted w ith the practices adopted by ore rmtonl rea il chamn The anlyss
corsbted of the folbw ry steps: (1) dentfyry all of the cha nstores N PG &Es service
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territory, (2) dentify iy a cortrolg rou p ofsn ik r cha nstores, (3) sekectary a san p ke of stores
fron the partcipartard rorpartecpartgroup that had vald billey dat, (4) con pary the
pre ard postperibd billey data for eech group, ard (5) estm atwy the reu ky enengy
savirysassochted w ith the ad opted pr ctices.

Hertifica tonofR rticipa tiry Skes

The Custon Net Progran corssted ofa ssykenmtonlreeiflchamm The CBwas used to
d entify a ll cortrol nin bers N PG &E% service terrtory that w ere assockted w kth this cha n
The was dore by searchry forallC B aston er billnn es that corta red the reta il cha s
buswress nn e Allassockted Compornte Ds were sekected fron the group ard a secord
searchwas doreonthe C Bto b entrfy a Hcortrolnin bers assockted w &th tha t set of Corpon te
D nin bers. Only the reta il stores (as opposed to wa rehou ses aril offices) w ere a ffected by
partcpaton N the Custon Net Progran . Therefore, only the cortrol nin bers w th the
approprite SC code (5311) wereselected . Fu Iy, only the ren a iy cortrol nin bers w th
va Il ekecrernteschedu ks w ereselected . Thi resu ked a tota 10F63 u Ngu e corrolnin bers
represertiry the pa rticipa rnt stores.

Beause son e stores have n u kiple cortrol nin bers, usagewas agg rgyated to the site kvel
An ory the 63 corrolnin bers, therew ere57 u NOu e sites (as defred by a unOu e Corpon te
D, Pras Be D ard serviceaddress). Usagewas aggregated for the 63 cortrok, up to the 57
U NIOU e sites.

Hertifica tonofCorntrol G rou p

The cortrol g rou p for the Custon Net partcpart was sekected prin arily uswry two criere.
Fist, the cortrolg rou p had to corsst of thesan e SE code, 5311. Secort ly, only ret llcha i
w ith at kst 20 stores w kthn PG & E™s service terrtory w ere sekected . Five reta il cha s w ere
d enttfied based onthe critere, ard a lbu torew ereu sed for the cortrolgroup. Theoreret il
chamthatwas rotselected was ren oved bea use thecha mhad filked forba i r ptey, pu rchased
tw o othern ajorret llbusiess, ard was corsolidatay s stores over the pastfew years.

The process of O entify iy these storeswas si ik rto thatdore for the Cu ston Net pa rtcipa rt.
TheCBwas used to dentfy a llcorrolnin bers NMPG &E™s service territory that w ere of the
5311 S code. Then the set of Corporatobn Ds was selected thatw ereassock ted w ith the set
of bill Nn es that occu rred at kast 20 to es. All cortrol nin bers assockted w th these
Cormporaton Ds w ere selected. Only the cortrob w kth S code 5311 ard va ld ekectre nte
schedu ks w eresekcted . Fn Iy, a Hcortrok assock ted w ith the oreren oved ret llcha nw ere
deketed. Thi resu ked a tota 10f 162 rorpa rticipa rntu Nou e cortrolnin bers.

Beause son e stores have n u kiple cortrol nin bers, usagewas agg rgyated to the site kvel
An ory the 162 cortrolnin bers, therew ere 149 u nigu esites (as defired by a u NOgu e Corpon te
D, Pras e D ard serviceaddress). Usagewasaggreated for the 162 cortrok, u p to the 149
U NIOU e sites.

Sekectiry Sktesw &h Va Id Billing Data

Sites w ere only sekected for thebilley cor parsonthatn etthefollbbw iy threecriters :
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Theselarrvalusagen usthave corseted ofat kst 8 rorm sy n orthly bilk.
Thesie pre-ard postusagecos B rot haved iffered by n ore tha N50%.

Tota larmva lusagehad to fa llw kthna nexpected ra ry e of 100,000 to 5,000,000 k W h.

Of the 57 partcipart sies, 43 1 et a ll three criterk. Of the 14 ran oved, sevenhad 1 Bsy
billey data, three had krgpe charyes musage ard four had usage ol tse of the expected
rrye.

Of the 149 cortrolgrou p sies, 93 n et a ll three critere . Of the 56 ren oved, 25 had 1 BSKy
billey data, 18 had kryecharyes nusage ard 13 had usageou tsde of theexpected nrye.

BillCon pa rson

The billey con pareonwas corducted on the 43 partcipart ard 93 cortrol group sies.
Beause the practices that were adopted ocau rred du riry 1996, the pre- aril post-perids
sekcted for the bill con parsonw ere October 1994 — Septen ber 1995 ard October 1996 —
Septen ber 1997, respectively. Then enarmia lprepernd usage for the 43 pa rtcipa it sies
was 1,252,615 kW h, con pared to 1,505,679 k W h for the cortrolgrou p. Then e narrva lpost-
perpd usageforthe43 partecpartsites was 1,096,859 k W h, con pared to 1,573,502 k W h for the
cortrolg rou p.

Bea use the Custon Net partciparta ko partcipated ;na CEEIProg ian |, the post-perd usage
wasadjusted to reflectw hattheusagewou H have beennthe absence of theprogran . kEwas
foord that over the peribd of 1994-1996, the 43 Custon Net sites wsta lled rebated CEEI
n esuresthathad anavergepersiieexarneerergy savirys 0f23,131 kW h. Therefore, nthe
absence of the prognn , &£ B expected that the 43 Custon Net sites wou H have used, on
avenge 23,131 kWh n ore ereryy. Addmy ths valie to ther actual post-pernd usage
provides a nexpected post-perind usageof1,119,990k W h.

Oven Il the 43 partcpart sites experiencal @ decrease menergy usage of 10.6 percert, a fter
adjustry for partcpaton nthe CEENIProgran . The 93 cortrol grou p sies, how ever,
eperencad anictraase nenagy usage of 4.5 percert. BAbit 3-22 sun n arizes the resu ks of
the billey con parson

Bd bit 3-22
Resu Its of Billiry Con pa rison

Custon Net R rticipart ControlG rou p
Nun berof Sites 43 93
1995 Pre-Usage 1,252,615 1,505,679
1997 Post-Usage 1,0 96,859 1,573,502
BE=1l pact 23,131 -
Adjusted 1997 PostUsage 1,119,990 1,573,502
Rercertage Charge nUsage -10 59% 4 50%
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Calcu ktonof b pacts

Enagy savieys was estn ated as a percertage of preperbd usage based on the billry
cor parsond Bal ssed above. Toesti ate tota lenergy savirys assockted w ith the Cu ston Net
Progran , anavenge per site savirys was fast estn ated for the 43 sies used i the billy
con parson Theavenrgepersike erergy savirys was thenn u kiplied by the 57 u ngu e sites
foonl MPG&ESC B

To fastesth atetheerergy savirys asa percertage of prepernd usage ore of twon ethods
werecorsered. The fastwas to tak e the d iffererce nthe percertag e cha rye mnpreto-post
usage for the partcipart ard cortrol groups used i the billey cor parson Usky thE
n ethod, the ereryy savirys wou bl be estmn ated as 15.1 percert of prepernd usage (which
equa k4.5 percertn s regjative 10.6 percert, fron Bhb ik 3-22 above).

An ore corservative approach wou H be to only tak e the percertage savirys ra lized by the
Custon Netpa rtecipa rtsites mthe billey con parson Then ethod u ses the cortrolg roup as a
verilmton step to riate that usage wou B rot have decreased i the absence of the
Custor Net Progran . Therefore, ary redu ction menenny use nexcess of the cortribu tbn
n adeby the CEENIProg ran  ca nbeattribu ted to the Custon NetProgran . Usiry this approach,
theereryy savirysare esthn ated as 10.6 percert ofpre-perind (fron Bhb it 3-22 above).

To be corserva tive, the secord approach was sekected, provi Ky a nesti ateoferergy savys
equ mMa kent to 106 percert of preperbd usage. Bised onthe 43 sies used i the billay
col parson the avennge per site ereryy savirys B estm ated at 132,625 kW h per year (10.6
percertn u kiplied by theaverage 1995 preusage of 1,252,615 kW h). Mu kiplyy the persite
enagy saviry s by the 57 sites NPG &E™s service territory provides a tota ICu ston Net Prog ran
energy savirys estn ate of 7,559,623, as presentad mBhbit 3-23.

Bd bit 3-23
Ca ku bk tionofTota 1Bengy S virys

Custon Net R rticipa rt

Beny Saviys (% ofPre-Usage) 10 59%
Avenrge 1995 RPe-Usage 1,252,615
RerSike Beny Sa vy s 132,625
Nun berofTota I Sites 57
Tota IBeryy Saveys 7,559,623

The rektive prece bNof the persike ereryy savirys estn ate a Nbe estrn ated as the d iffererce
betweenn ers. Bhbit 3-24 bebw proviles then en stardard error, ard rek tive precebn
a kv ktors for the preusage, postusage ard CEEIN pact based onthe 43 sites used mnithe
billly con parson The ovenrn Il rektive precebn of the n e N per sike ereryy savieys,
n esured atthe 90 percert corfid ence iNtena | B 13 percert.
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B4 bit 3-24
Reh tive PreceionCa ku b tion

Reh tive Reh tive
Sta rda rd Precepbniat Precebnat

Men Enor 80% 90%
1995 Pre-Usage 1,252,615 45,839 2% 3%
1997 Post-Usage 1,0 96,859 36,325 2% 3%
BE=1 b pact 23,131 8,144 22% 29%
Rer Ske Bergy Savirys 132,625 10,115 10 % 13%

Preserta tonofBa Latobn b pacts

The observed partcipart redu ctionmeneargy usage (kssary CEELT pacts) w ereattribu ted to
Cu stor Net effects. Observed rorpartcipa rt billey records (or the cortrolg rou p) exhibited a
4.5 percert rrresse Nu sag eacross the pre- a ri post-retrofita n lysk pernds, for thesan p ke of
93 sm ihr departh ent stores. A corservative approach was e pbyed mn esty atry the
Custon Net n pacts, sire the expected post-pernd bilk were rotadjusted upwards based on
anexpected rrraase MU sage (Nthe absence of Mervertor). Estr ates w ere rstead based
u ponthe d iffererce observed MNthe ereryy use of the partcpartgroup, ard anadju st ent

dowrward msaviys due to CEEIpartcpaton The observed bill savirys are presentad N
Bhbit 3-25.
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Bd bit 3-25
Billing Are lyse Resu lts fora Typic I P rticipa nta nd Norpa rticipa rnt Store

1,750,000 + =
I 0O Usage
1,500,000 + — O sivis
1,250,000 T [ ][ FBEMSH pact
LEEnN pact
N 1,000,000
BenyUse
(kWh) 750,000 T
500,000 T
250,000 T
: Pre ' Rost ' Pre ' Rost '
Con parsonG roup R rtciparts
(San ple Skze = 93) (San ple Ske =43)

363 Custor Net hfl erce

The rterview s cortu cted w &h the three corporete ereryy n anger entocontacts Fcbhded an
assessn ent of the Custor Net Progran 3 mfl ence on their col parys enargy corserva ton
Practices. Resporient 1 imdated that the Custon Net report preparad by PG&E was
d Btribu ted an oryst persorrelat the corpon te offices, a ril a ko to ea ch of the stores. Overa Il
sa tefa ctobnw kh the Custon Net report, ard the professonilsn  ard techria Lk row kedge of
the PG &E representa tive(s), was dentified asa 4 ona sa kefron 1to5 w kh 1 bery d Bsa tefied
ard 5 bewry very satefied.

A nin ber of questors were asked manatten pt to quartify mflence Questors ard
resporses areproviied mBhbit 3-26.
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Bd bit 3-26
IfbenceQuestiors a i Resporses

Il vidu 2 I Resporses
Respordert | Respordert

Questbn Choices 1 3
Ona sca ke of1-5, w ith 1 beiry NOT inflerte lard 5
bery VERY infl erte L how n v ch dd Custon Net
infl erce you rdeckbrs to ca ny ou teren y efficiercy
I proven erts? NA 35 25
Onthe san esca ke, Please r te you rsa tsf ctibnw ih the
U SHU LNESS ofthe Custon Neta i lyss mhebiry you
ton akeeregyn angen erntdecsbDrs. NA - 25
Ona scalke ofl-5 where 1l 58 NOT AT ALL I FORTANT
ard 5 5 VERY Il FORTANT, how § porartwas the
Custon Netarulyse mhebiry yourcon paryn ake is
erenyn arigen ertdecsors. NA - 25
Fyou had rot receive the Cu ston Net report, how 1 ary
years wou K you havewa ited o cany-ou tthe ereny

nargen ertactors? NA - I1n editely

Before you received the F6 &Erecon n erdatiors, w hich

ofthe follow Iy st ten ers best describes you r 1_Hadritcorsdered &

con parys phrs tocany-ou ttheseeregyn argen ert [2.You were corsenry i

actors? 3.You weregoiry todo & - 3
1.Pobably rotw ithinthe
year

How soorf? 2_.W kthinthe year - 2%

* The respordent ind ica ted tha t F5 &Ehelped theirstores to dertify sol tiors 1 ore rpily, a rd thereby infl erced the speed w &h w hich
these stores wereablke to i pler ertcharyes instoreeneryyn angen ert policy. He stated that the projectw ou I rot ha ve
beencon pleted as qu ck ly w khou tthe rpu tfron F6 &E

Bised onthe above resporses, a ret to g ross factor of 05 was attributed to th ore pibt
progran partcpart. Then enresporse fron e ch of wo corporate cortacts was 3.0 ona
sakofltob ity that the Custon Net Progran had mfllencad ther decebnto a rry
outerernyy effciency 1 provel ents. PG &E™s pa rtcipa tbnnther corporate p b rmy  process
asired thatthe m pln enatonof thesenew energy 1 angel entpolckes was s Nifia rtly
accekrated. The respordents a ko rdated that PG &E asskted ther stores by o entify iy
sol tors msu pportofereryy useredu ctobn

The fl encss w erea ko felk ou sl e of PG &E™s service territory, 2 khough saviry s a re rot bery

cki e for the savirys attrbuted to these add kb 1219 stores. hcbsiy, the evabaton
yebeal gross enagy savirys of 7,559,623 k W h a cross the 57 stores mPG &E% service territory,
ard a retsaviysof3,779,811kWh. Noden ard orthem saviryswereachieved .
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4. BVALU AT DN RESU LTS

Th B sectobncorta rs the reu ks oftheCon n erce IEM S(CBV S BEva baton bey iy w kthex
arteret m pacts. The expostgross i pacts are then presentad, folbw ed by the ret-to-y ross
(NTG)adjustn ents,ard corcl d ry w khtheprogran  ra liza tobnNn tes (r tib of expost frd ry s
to the exarte esthn ates), for ret m pacts. There B rp d Bal ssDN of g ross ra liza tbn n tes,
bec use the exarte estn atesareonly presented ata ret kevel B b ntors for the d iffereroes
betw eenthe ret exarte ard ret expost esty ates are d bai ssed i the present tion of the
ra liza tona tes.

W here sggn entan lyse cou H be supported, resu ks are presentad at thesurvey group ard
m pactlevel Allresy kisareaggrgjated tothetota Icon n erce Isector.

41 EXANTENET M PACT RESU LTS

BExarteretereny,de ard,ard them esth atesarepresentd NBhbit4-1. Theseesti ates
arebased onfikd perunik ¥ pacts’ ard the Profiability Anilyss M odel (PAM ) r rs, w hich
provided 1996 progran accan plshn ents by su rvey g rou p.

Bdbit 4-1
BExAnte Net b pa cts
by Survey G roup
ForCon n erce IBEM SProgran s

Impacts / Unit # of 1996 Net Program Impacts

Survey Group kW | kKWh Therms Surveys kW KWh | Therms
Large On-Site 0.65 3,316 63 116 75 384,656 7,308
Med/Sm On-Site 0.65 3,316 63 5,658 3,678 18,761,928 356,454
Telephone 0.33 1,658 32 933 308 1,546,914 29,856
Business Edge 0.33 1,658 32 3406 1,124 5,647,148 108,992

CustomNet - - - 1 - 0 -
| TOTALS 10,114 5,185 26,340,646 502,610

TheMedun /S allOnskesu rvey g rou p accou rted for over ha Ifof the BEM SPrognn s energy
1 pact w kh over 18.7 MW h of erergy savirys. The Phore/ Ma il surveys perunt n pacts
wereestn ated at ha If of the OnSke perurnk n pacts, dueto bk of prevbus n esu ren ent
ard evalbatonresyu ks. Thelame ONSke 1 pacts weresetequa ltotheMedin / S a HON
Skeperu Nkt m pacts forthesan ereason

7 Pucific Gas ard Elecric Con pary 1996 Custor er Ereryy Effcieryy Progrn s, Advice Letter No. 1921-
G/ 1540-E Attachn erts.
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42 EXPROST G ROSS M PACT RESU LTS

Expost gross energy, den ard, ard them 1 pacts are presented mBhbi 4-2. The 1996
progran accon plshn ents arebased onthe PAM mpu ts, ard rot onthe corterts of theM DSS
received as partoftheCon n erce IEM SEvalaton The sduetothefactthatadd ko 11996
accol plshn ents w ere ertered ;mthe M DSS a fter the PAM 1 pacts had beena ku bted. I
order o crate a cor parsonbase the san e nin ber of con pleted su rveys by survey ¢ rou p
fron theexarteexhbitareused. Ary resu kiry vark roes nthe expostard exartevalesan
thenbea ttribu ted to theperu nitesti ates,ard the NTG ratibapp lied.

Bdbit 4-2
BExPost G ross b pa cts
by Survey G roup
ForCon n erce IBEM SProgran s

Impacts / Unit # of Gross Ex Post Program Impacts
Survey Group kW | kKWh Therms Surveys kW | kKWh Therms

Large On-Site 23.83 144,411 -33,526 116 2,764 16,751,653 (3,888,972)
Med/Sm On-Site 1.43 8,798 -237 5,658 8,099 49,777,495 (1,339,945)
Telephone 0.64 2,340 -216 933 594 2,183,115 (201,104)
Business Edge 0.14 1,055 17 3406 482 3,592,664 57,581
CustomNet - 7,559,623 - 1 - 7,559,623

| TOTALS 10,114 11,939 79,864,550 (5,372,440)

G ross expost savirys are s nifia rtly hg her for onsite su rveys tha nther respective ret ex
arte estn ates. Theewvnbatontean B corflent et these 1 pact estn ates arevald. The
SAE coeffrent fron the LRM n odel were sttt lly sgnifiart, ard the ovenn ll SAE
coeffrent was 1.00. The suggests that the undjusted ey reerry ¥ pacts are ocorrect
Adoptbnntes weren uch higher tha nartcpated, a ko a ccou rtry for the rcrease nperu nit
I pacts. Specificcor n ents onthe peru Nk n pacts for specific su nvey ¢ rou ps follow s:

Telephore Su rveys Bergy Savirys w ere fou i to be 41 percert g ras ter tha nthe ret exa rte
esty ates. Rea llthatboth the Telephore/ M a ilestn ates w ereesty ated at ha If the OnSike per
Uit m pacts. The higher telephore perunt n pact B rot u rexpected, as the Advice Filry s
specifia lly states “Per unit 1 pacts for these a kermitive su rvey took are artcipated to be
g rea ter tha nha Fof thea mMert ONSke 0 pactestn ates.”

Busiress Elge (M a i) Savirgs w ere fou rid to be 36 percert kss tha nthe ret exa rte estn a tes.
Thie resu k B the opposite of expectators, but rot simprery when adoptbn rtes are
ex<n red. ThE survey group experencal the bw est recollectbnof the su rnvey haviry ik en
phce ard n ost respordents thatdd rec Hthe survey miated that they dd rot ad opt the
recol n edators.

Custon Net Ssvirgs: As deaissed min ore deta il ;n Section 3.6, Custon Net stores that
partcipated nthe progrn exhbited a tenpercertd ecraase nenargy usage fron 1995 to 1997.
The can parsongroups usageactua lly rose 4.5 percert nthe san e tn e pernd — thus, 2

Quarnwun Corsu ktiry, k. 4-2 BEva lua tion Resu lts



corservative 10.6 percert ereryy savirys was attribu ted to this progren . There w ere rp ex
are esti ates forcan parson

43 NET-TO-G ROSS ADJU STM ENTS

The NTG resu s are desgred to accourt for all of the n ant et effects attributed to free
ridership, by survey group ard m pact esth ate. BAhbit 4-3 presents the NTG val es by
survey group ard § pact Ako show nare the overr lprogran  kvel NTG resu ks, w e hted
a.Cross su rvey g rou p by the expostgross energy, den ard, ard them savmeys. Forthe CEM S
Bva bLaton the rex ks fron the sel-reportan lyse w ereu sed . Refer to Section 3.4, Net-to-G ross
Antlysi foradd kpn I mform atonsu rrou rd iy the dece Db ak &y process.

Bd bit 4-3
Net-to-G ross Adjustn ert
by Survey G roup
ForCon n erce IBEM SProgran s

1-FR

kW kWh Therms
Large On-Site 0.22 0.21 0.04
Med/Sm On-Site 0.86 0.87 0.82
Telephone 0.79 0.69 0.71
Business Edge 0.56 0.60 -1.63
CustomNet 0.50 0.50 0.50

0.70 0.68 0,28

Thesurvey group w ikh the bbw est observed free ridership was mtheMedin / S a HOnNSike
grou p. Forereryy, only 13 percert of the popu btonw ere free rers. Thesu rvey ¢ rou p w ith
the hig hest ra te of reported free rdership B the Large OnSke g rou p. Justu rder 80 percert of
the resporient mimated they would have wstalled/ adopted the eremy saviy
recon N edatorsn adedu rry theonskesu rvey. Thi B rota kog ethersu mprey, § Menthat
these custon ers typia lly have persorrel w hose soke resporsbility 5 to d rect the erergy
corsun ptonofther ficilities. Oven Hprogran NTG adjustn ents were 0.70 forden ard, 0.68
forererny, ard 0.28 for them s.

44 EXROST NE M PACT RESU LTS

Bhbit 4-4 presents the expost reterengy, den ard, ard therm b pacts for e ch of the su rvey
groupsevabiated.

Theseexh bits show redu ctiors of 68 percert mexposterery i pacts (overa I a i 70 percert
nexpostder ard 0 pacts (whenoo pared to Bhbit 4-2),asa resu k of theapp lia tionof the
NTG rtos presentsd mBhbit 4-3.
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Ona rethasek, the Large OnSke su rvey ¢ rou p experencad the bryest reducton w kha b ost
80 percertof ks eneryy 1 pactren oved. TheMedun /S a HONSke su nvey grou p ren a mred
the don it cortribu tor to tota Iprog ran 1 pacts, accou rtiry for 79.8 percert of the tota 1 ret

enagy savirys.

Bdbit 4-4
BExPost Net b pa cts
by Survey G roup
ForCon n erce IBEM SProgran s

Net-to-Gross Net Ex Post Program Impacts

Survey Group kW | kwWh | Therms kW | kwWh Therms
Large On-Site 0.22 0.21 0.04 622 3,435,877 (156,343)
Med/Sm On-Site 0.86 0.87 0.82 6,984 43,142,735 (1,102,409)
Telephone 0.79 0.69 0.71 471 1,510,834 (143,713)
Business Edge 0.56 0.60 -1.63 272 2,148,645 (94,084)

CustomNet 0.50 0.50 0.50 - 3,779,812 -
0.70 0.68 0.28 8.349 54017903 (1.496.549)

45 NET REAL FAT DN RATES

Bhbit 4-5 presents the ret res liatonrates for erengy, den ard, ard them 0 pacts for the
CEMS Progran s. These valies represent, by su rvey, the rnto of the ex post ret & pact
eva batonfrd iy s to the netexa re estn ates. These ra lizatobnn tes ill strate how w ell the
exarte estn ates prad cted energy savirys, after bk ry o accou rt ai ston er’s actors w kthin
the CBEM SProg ran s.

Rec llthat the exa rte estn ates nthe Advice Filry s are for netestn ates only. Therefore, 1o
gross rea lmtonnrtes cou H bea ku bted .

Bd bit 4-5
Net Rex liza tion Ry tes
by Survey G roup
ForCon n erce IBEM SProgran s

Net Realization Rates
Survey Group kW | kWh | Therms
Large On-Site 8.25 8.93 -21.39
Med/Sm On-Site 1.90 2.30 -3.09
Telephone 1.53 0.98 -4.81
Business Edge 0.24 0.38 -0.86
CustomNet - - -
1.61 2.05 -2.98
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To the exert that they bu il upon the previbus evalaton resu ks, n ary of the resu ks
presented above anbe exphred usry mfom aton fron  the review of the net ex arte
esth ates ard the evalaton ey reerry ard billry anlyses. Secific con n ents ard
Ju stifica tiors for ea ch of the su rvey g rou ps follow s:

Large ONSite Su rveys saw then ostdran atc Fcrease Nretexpostsavys. The B the d rect
resu k ofa hgher perunit expost valie bery appled. Bvenw ith the bw ret pa rtcipa tbn
kvel nthe sgn ent (rau g hly 20%), the net ex post estin ates aren orethan8 ti e | rater
thintheexarteva lies forereryy ard den ard. Thehghly rgative them ra lmtonrte B
d rectly attribu ted to theapplatobnofaNnHVAC irten ctive effect for Iy htry techrolog Es.
W hilka lof the estr ates for La iy e pa rtcipa ris a re hig her tha nexa rte, ths shou B rot be that
surprery. Esanunlkely assun ptonthatthe perunt i pactofa Lare a ston er ONSike
wou b bethesan eastherMedn / S allcou rerparts, as suggested mthe exarte esty ates.
Typally these kryer aiston ers energy usage B onanorder of n agrtude kg er thanthe
Medun /S allaston ers. Fthesea ston ers experiencea sh ik rpercert redu ctonmnoven Nl
usage thenthe savirys estn ate shou H ako beanorder ofn agrtude krger. The B well
exhbited Nnthe res liza tbnn tes show Nabove.

Medun /St a HMONSHe Surveys a bo saw a nrcraase Nretexpostsavoys. The B the res k
of seven Ifactors. Fwst, the hip her-tha ne>pected ad optbnnte w khnthe sggn ent iNnaa sed
achsirveysperurnt n pact Ths Bcoupld with the factthat the retrofis 1 ade ou tsd e of
the rebate prognan were n ore sophetated than expected, u ki ately proviiry 2 higer
den ard ard enargy n pact

Telephore Sirveys reteneny raa lizatonrte was 0.98 — corfmm ry exarte estn ates. The
den ard m pacts rose by fifty percertduetoa hgher CDF factorbemry appled to Lg htry ad
use techrolbg Bs. Them n pacts aren uch krger (ard rejative) because of the HVAC
ters ctive effects a ko bery app Ied to the Iy hty techrolbg Es.

Buswess ElgeMaillSurveys n pacsweresgrafartly reduced. The Ba T rctonofseven |
d ifferert factors: fwst, @ nun ber of parteciparts cou bl rot rea l haviry received the n a il
survey, corsderably bwerry theadoptobnrte of this survey group. Those rd vdua kb who
dd adopta M easu ref Practicew eretypia lly sn a ller ai ston ers — thu s the retrofit had a sn a ller
v pact Fnlly, n ary of the Practices adopted had In #ed m pact The ngative ra lizatbn
rte mthem ¥ pact B the d rect resu k ofa NHVAC mten ctive effect bery applied to L htiry
ed useadoptors.

46 OVERVEN OF M PACTS

The expost ret i pacts den orstratea very corservative exa re estn ate for both Large ard
Medun /S all OnSke su nveys. The ret ex post telephore survey savrys are rektively
corsbtert w ith the exarte esti ates, varyiry by only a few percert of erergy. The Bu siress
Elge progran s estn ates shou H be reduced, as the effectiveress of thes survey tool B
son ewhat In ked inscope. bk 4-6sun n arizes allofthegrossard reterergy, den ard,
ard them 1 pacts d baissed nthe sectbn Resu ks are a ko presented for the nettoq ross
adjustn ents ard the retrea liza tobnn tes.
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Conn erce IEM SProgran s b pactSunmary
by Survey G roup

NTG
Gross Program Impact Adjustment Net Program Impact
Survey Group kWh kW Therm (1-FR)* kWh kW Therm
Ex Ante
Large On-Site - - - 1.00 384,656 75 7,308
Med/Sm On-Site - - - 1.00 18,761,928 3,678 356,454
Telephone - - - 1.00 1,546,914 308 29,856
Business Edge (Mail) - - - 1.00 5,647,148 1,124 108,992
CustomNet - - - - - - -
TOTAL - - - 1.00 26,340,646 5,185 502,610
Ex Post
Large On-Site 16,751,653 2,764 -3,888,972 0.21 3,435,877 622 -156,343
Med/Sm On-Site 49,777,495 8,099 -1,339,945 0.87 43,142,735 6,984 -1,102,409
Telephone 2,183,115 594 -201,104 0.69 1,510,834 471 -143,713
Business Edge (Mail) 3,592,664 482 57,581 0.60 2,148,645 272 -94,084
CustomNet 7,559,623 0 0 0.50 3,779,812 0 0
TOTAL 79,864,550 11,939 -5,372,440 0.68 54,017,903 8,349 -1,496,549
Realization Rates

Large On-Site - - - - 8.93 8.25 -21.39
Med/Sm On-Site - - - - 2.30 1.90 -3.09
Telephone - - - - 0.98 1.53 -4.81
Business Edge (Mail) - - - - 0.38 0.24 -0.86
CustomNet - - - - - - -
TOTAL - - - - 2.05 1.61 -2.98

* Weighted by energy
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