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1.  EXECU TIVE SU M M ARY

This section presents a  su m m a ry of the im pa ct resu lts for energ y m a na g em ent su rveys tha t
w ere com pleted  u nd er the Pa cific G a s & Electric Com pa ny’s (PG &E’s) 1996 Com m ercia l
Energ y M a na g em ent Services (CEM S) Prog ra m s, referred  to in this report a s the CEM S
Prog ra m s.   The CEM S Prog ra m s present energ y m a na g em ent recom m end a tions to PG &E’s
cu stom ers tha t a re d esig ned  to red u ce energ y consu m ption (electric k W h a nd  g a s therm s) a nd
system  pea k  loa d s (coincid ent d em a nd  k W ).   This eva lu a tion inclu d es ind oor lig hting  a nd
HVAC technolog ies tha t w ere a ffected  by PG &E’s su rvey recom m end a tions, for a ll CEM S
su rveys com pleted  in 1996.   These CEM S Prog ra m s a re presented  to cu stom ers u sing  fou r
d ifferent su rvey-ba sed  a pproa ches:  the Bu siness Ed g e M a il su rvey, the Energ y Efficiency
Resou rce Center (EERC) Telephone su rvey, the On-site Energ y su rvey for la rg e cu stom ers, a nd
a  sim ila r On-site Energ y su rvey for m ed iu m  a nd  sm a ll com m ercia l cu stom ers.   The eva lu a tion
a lso inclu d ed  a n im pa ct a ssessm ent of the Cu stom Net Prog ra m .   The resu lts a re presented  in
three pa rts: eva lu a tion resu lts su m m a ry (covering  the nu m erica l resu lts of the stu d y), m a jor
find ing s, a nd  m a jor recom m end a tions.

1.1 EVALU ATION RESU LTS SU M M ARY

The eva lu a tion resu lts a re su m m a rized  in term s of energ y sa ving s (k W h), d em a nd  sa ving s
(k W ), therm  im pa cts, a nd  rea liza tion ra tes (d efined  a s the ra tio of the ex post eva lu a tion resu lts
to the ex a nte prog ra m  d esig n estim a tes).   These resu lts a re presented  on a  g ross a nd  net ba sis
(i. e. , before a nd  a fter a ccou nting  for cu stom er a ctions ou tsid e the prog ra m ).   Exhibit 1-1
presents the g ross energ y, d em a nd  a nd  therm  sa ving s resu lts (ex post a nd  ex a nte), tog ether
w ith ea ch a pplica ble g ross rea liza tion ra te.   Ex a nte estim a tes w ere only reported  a t a  net level,
therefore no m ention is m a d e to g ross ex a nte im pa cts.

Exhibit 1-1
Su m m a ry of G ross Eva lu a tion a nd  Prog ra m  Desig n Resu lts

for Com m ercia l Sector EM S Su rveys

Gross Net
Realization Net-To-Gross  Realization

Gross Savings Rate 1-FR Spillover NTG Ratio Net Savings Rate

      EX ANTE

kW - - 1.0 0 0 .0 0 1.0 0 5,185 -
kWh - - 1.0 0 0 .0 0 1.0 0 26,340 ,646 -
Therms - - 1.0 0 0 .0 0 1.0 0 50 2,610 -

      EX POST
kW 11,939 - 0 .70 0 .0 0 0 .70 8,349 1.61
kWh 79,864,550 - 0 .68 0 .0 0 0 .68 54,0 17,90 3 2.0 5
Therms -5,372,440 - 0 .28 0 .0 0 0 .28 -1,496,549 -2.98

The ex a nte nu m bers presented  a bove in Exhibit 1-1 w ere obta ined  from  PG &E’s Profita bility
Ana lysis M od el (PAM ), w hich in-tu rn feed s PG &E’s filed  estim a tes, a s reported  in Ta ble E-3 of
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the Technica l Append ix of the Annu a l Su m m a ry Report on Dem a nd  Sid e M a na g em ent
Prog ra m s.

These resu lts illu stra te the follow ing  k ey points a bou t the g ross im pa cts a chieved  by the CEM S
Prog ra m s:

Sm a ll a nd  M ed iu m  On-Site Su rveys - Overa ll, the va st m a jority of the electric energ y a nd
pea k  d em a nd  sa ving s com e from  recom m end a tions tha t w ere m a d e d u ring  im plem enta tion of
the sm a ll a nd  m ed iu m  cu stom er-size on-site su rveys, w here g ross im pa cts exceed  60 percent of
the tota l CEM S Prog ra m  sa ving s, a nd  net im pa cts exceed  75 percent of the tota l prog ra m
sa ving s.   Resea rch into the rea sons for su ch la rg e d ifferences ha s show n tha t the a d option ra tes
follow ing  recom m end a tions to this g rou p of cu stom ers a re m u ch hig her tha n previou sly
thou g ht, a nd  tha t the retrofits m a d e ou tsid e of the reba te prog ra m s w ere m ore sophistica ted
(a nd  thu s su sta ined  a  la rg er im pa ct).   The a d d ed  va lu e perceived  by cu stom ers w hen they
receive a  persona lized  report (tha t is ba sed  on a  ca refu lly g a thered  cu stom er energ y u se
profile), shou ld  not be u nd erestim a ted  w hen the prog ra m  d esig n is u pd a ted .

La rg e On-Site Su rveys – The net ex a nte per-u nit im pa ct estim a tes for la rg e cu stom ers a re
equ a l to those a ttribu ted  to sm a ll a nd  m ed iu m  sized  cu stom ers, beca u se previou s M &E resu lts
w ere not a va ila ble.   The net ex post resu lts clea rly ind ica te tha t the sa ving s a chieved  by la rg e
cu stom ers a re m ore tha n 8 tim es la rg er tha n the estim a tes for sm a ll a nd  m ed iu m  sized
cu stom ers.   This is not su rprising , g iven tha t a  la rg e cu stom er’s energ y consu m ption is
typica lly on a n ord er of m a g nitu d e (i. e.  ten tim es) la rg er tha n their M ed iu m / Sm a ll
cou nterpa rts.   Assu m ing , for exa m ple, energ y sa ving s is consistently ten percent of tota l u sa g e
(reg a rd less of cu stom er size), the la rg er cu stom er w ou ld  experience a  sig nifica ntly la rg er
energ y im pa ct.

Net Energ y Im pa cts - The ex post net energ y im pa cts exceed  the ex a nte estim a tes by a
sig nifica nt m a rg in.   In fa ct, the ex post im pa cts a re m ore tha n tw o tim es the size of the ex a nte
estim a tes.   This is d u e in pa rt to the u nd erestim a tion of the im pa cts tha t resu lt from  PG &E’s
On-site su rveys, a nd  a lso the sig nifica nt energ y im pa cts tha t w ere a chieved  by the Cu stom Net
Prog ra m .   No ex a nte sa ving s w ere filed  for tha t pilot prog ra m .

Net Dem a nd  Im pa cts - The ex post net d em a nd  im pa cts w ere one a nd  a  ha lf tim es a s la rg e a s
the ex a nte estim a tes.   These d ifferences a re m ostly d u e to the m u ch la rg er tha n expected
im pa cts a chieved  by the On-site su rveys.

Net Therm  Im pa cts - The hea ting  pena lty a ttribu ted  to the insta lla tion of low er-w a tta g e
lig hting  by cu stom ers w ith g a s hea t w a s not consid ered  in the ex a nte im pa ct estim a tes, a nd
therefore la rg e neg a tive rea liza tion ra tes ha ve resu lted .

1.2 M AJOR FINDING S

The k ey find ing s a re su m m a rized  a s follow s:

• The ex a nte estim a tes of sa ving s shou ld  be u pd a ted  to reflect the fig u res su pported  by this
eva lu a tion.   PG &E is u nd erestim a ting  the a chievem ents of this prog ra m  in term s of
electricity sa ving s a nd  fa r overestim a ting  the therm  benefits.
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• The im pa cts a chieved  by the CEM S Prog ra m s riva l those a chieved  u nd er the m ore
tra d itiona l Com m ercia l Energ y Efficiency Incentives (CEEI) Prog ra m s, w hile a lso serving  a s
a  cond u it to those prog ra m s.   The eva lu a tion fou nd  m a ny cu stom ers retrofitting  lig hting
a nd  HVAC technolog ies tha t w ere ju st a s sophistica ted  a s the reba te prog ra m  pa rticipa nts.

1.3 M AJOR RECOM M ENDATIONS

Su sta ina ble M a rk ets  – This eva lu a tion ha s show n tha t provid ing  cu stom ers w ith inform a tion
d esig ned  to sa ve energ y is a n effective techniqu e for ed u ca ting  those cu stom ers reg a rd ing  the
benefits of energ y conserva tion investm ents.   Rou g hly 54 percent of the cu stom ers tha t
pa rticipa ted  in the on-site su rvey su pported  su rveys w ent on to a d opt energ y conserva tion
Pra ctices or M ea su res; a pproxim a tely 30 percent of those cu stom ers w ent on to pa rticipa te in a
reba te-d riven Energ y Efficiency Incentive Prog ra m , w hile the other 70 percent took  a ction (or
a d opted  M ea su res or Pra ctices) on their ow n.   This observed  cu stom er beha vior su g g ests tha t
these su rveys a re a n effective m ea ns for tra nsform ing  cu stom er beha vior in the energ y
efficiency m a rk et pla ce.   The qu estion is, a re these m a rk et a ctions su sta ina ble?  Tha t is, w ill
those sa m e cu stom er continu e to m a k e energ y consciou s d ecisions in the fu tu re, ba sed  u pon
the inform a tion they received  d u ring  CEM S pa rticipa tion u nd er the 1996 prog ra m s.

PG &E shou ld  continu e to stu d y the m a rk et effects of CEM S prog ra m s to see if the su sta ina ble
m a rk et g oa ls of the C a lifornia  Boa rd  for Energ y Efficiency (CBEE) ca n be a chieved  u sing  this
tra d itiona l u tility a pproa ch.   First sig ns ind ica te tha t these prog ra m s a re a n effective tool for u se
in m od ifying  cu stom er beha vior in the energ y m a rk etpla ce.
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2.  INTRODU CTION

This report su m m a rizes the im pa ct eva lu a tion of Pa cific G a s & Electric Com pa ny’s (PG &E’s)
Com m ercia l Energ y M a na g em ent Services a nd  inform a tion prog ra m s (CEM S Prog ra m s) for
com m ercia l sector technolog ies (the CEM S Eva lu a tion).   PG &E provid es free energ y
m a na g em ent services a nd  inform a tion to nonresid entia l cu stom ers throu g h its CEM S
Prog ra m s.   An overview  of the CEM S Prog ra m s a re presented  next.

 2.1 OVERVIEW  OF THE EM S PROG RAM S

The CEM S Prog ra m s a re d esig ned  to provid e energ y efficiency inform a tion a nd  energ y
conserva tion recom m end a tions tha t a re ta ilored  to ea ch pa rticipa ting  cu stom er.   C u stom er-
specific inform a tion is first g a thered  u sing  telephone, m a il, or on-site su rveys.   This d a ta  is in
tu rn u sed  to m a k e ind ivid u a l energ y conserva tion recom m end a tions for ea ch cu stom er,
cu lm ina ting  in the prepa ra tion of a  ta ilored  report for ea ch pa rticipa nt.

Energ y conserva tion recom m end a tions ca n be cla ssified  into tw o d istinct g rou ps:  low  cost/ no
cost beha viora l m ea su res (“Pra ctices”) a nd  ca pita l intensive technolog ies (“M ea su res”).   The
M ea su res a re oftentim es insta lled  throu g h a  reba te prog ra m , thereby elim ina ting  a ny
a ssocia ted  im pa ct from  the CEM S Prog ra m s (a s a ll of the im pa ct is being  cla im ed  u nd er the EEI
prog ra m ).   This CEM S Eva lu a tion ha s d eterm ined  the frequ ency w ith w hich those
recom m end a tions a re a d opted  by cu stom ers, the rea sons for non-a d option, cu stom er pla ns in
the fu tu re to a d opt, a nd  the rela ted  prog ra m  first-yea r g ross a nd  net im pa cts (k W , k W h, a nd
therm s) from  a  representa tive sa m ple of 1996 CEM S pa rticipa nts.

 2.1.1 Prog ra m  Descriptions

All of the su rveys a va ila ble w ithin PG &E’s CEM S Prog ra m s recom m end  either M ea su res or
Pra ctices tha t cu stom ers ca n im plem ent to help red u ce their energ y consu m ption.   These a re
often “feed er” prog ra m s tha t u ltim a tely lea d  to pa rticipa tion in one of PG &E’s reba te
prog ra m s.   M a ny of the su rvey recom m end a tions em pha sized  a re reba ted  energ y efficiency
m ea su res.   Ea ch of the CEM S Prog ra m s eva lu a ted  a s pa rt of this stu d y a re d escribed  next.
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Exhibit 2-1
PG &E’s CEM S Prog ra m  Descriptions

PROG RAM DESCRIPTION

On-Site Energ y
Su rveys  by  Division
Accou nt
Representa tives

On-site su rveys a re ta rg eted  to m ed iu m  a nd  la rg e com m ercia l
cu stom ers, pa rticu la rly in seg m ents w ith su bsta ntia l potentia l sa ving s.
These seg m ents inclu d e, bu t a re not lim ited  to, offices, food  ha nd ling
bu sinesses, hospita ls, a nd  non-food  reta il esta blishm ents.   Thou g h
m ed iu m  a nd  la rg e com m ercia l cu stom ers a re ta rg eted , sm a ll cu stom ers
w ho requ est a n on-site su rvey a re a ccom m od a ted .

Cu stom er Technica l
Services (CTS)
Su rveys

For la rg e or com plex fa cilities, Division Accou nt Representa tives m a y
requ est a  C TS eng ineer to provid e a n in-d epth energ y su rvey of a
cu stom er fa cility.   The prim a ry ta rg ets for CTS su rveys a re la rg e
ind u stria l a nd  com m ercia l cu stom ers.  Energ y-sa ving  recom m end a tions
offered  a s a  resu lt of CTS su rvey m a y be elig ible for PG &E’s
cu stom ized  reba te prog ra m s ra ther tha n sta nd a rd  prescriptive m ea su re
reba te prog ra m s su ch a s the Retrofit Express prog ra m .

Bu siness Ed g e M a il
Su rveys

Bu siness Ed g e d irect-m a il su rveys a re d esig ned  for sm a ll bu siness
cu stom ers w ho d o not necessa rily w a nt or need  a n on-site su rvey.   The
Bu siness Ed g e su rveys ta k e a bou t 15 m inu tes to com plete.   Once PG &E
receives the com pleted  su rvey in the m a il, a  softw a re prog ra m
com piles a nd  a na lyzes the cu stom er’s responses to the energ y su rvey.
The cu stom er then receives a  d eta iled  report filled  w ith su g g estions on
how  to low er costs rela ted  to energ y, solid  w a ste, a nd  w a ter.

Energ y Efficiency
Resou rce Center
(EERC) Telephone
Su rveys

The EERC  offers cu stom ers inform a tion a nd  a d vice on prod u ct
perform a nce, equ ipm ent m a intena nce, energ y efficiency, a nd  PG &E’s
prod u cts a nd  services.   In 1995 the EERC beg a n offering  com m ercia l
cu stom ers telephone energ y su rveys a s a n a lterna tive to m a il energ y
su rveys or on-site su rveys.   Tra ined  energ y specia lists g u id e cu stom ers
to a nsw er a pproxim a tely 15 qu estions perta ining  to energ y-consu m ing
equ ipm ent a nd  u sa g e pa tterns.   The collected  inform a tion is then
entered  into the BEST tool a nd  a  report g enera ted  a nd  m a iled  to the
cu stom er w ith su g g estions on how  to low er energ y costs.
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Cu stom Net Cu stom Net is a n energ y benchm a rk ing  service offered  to cha in
a ccou nts.   The Cu stom Net services id entify energ y sa ving s potentia l
a va ila ble from  bring ing  the rela tively hig h-consu m ption sites u p  to the
perform a nce of the best cu stom er fa cility, a nd  a lso provid es
com pa risons w ith typica l com petitor fa cilities.   C u stom Net a llow s the
m u lti-site cu stom er to prioritize energ y efficiency projects to g et the
m ost im pa ct for ea ch investm ent d olla r.   There w a s one pilot
Cu stom Net pa rticipa nt in 1996:  a  m ed iu m -size clothing  a nd  jew elry
store cha in.

 2.1.2 Prog ra m  Su rvey Im plem enta tion a nd Recom m enda tions

Da ta  on the recom m end a tions m a d e a s pa rt of ea ch energ y su rvey resid es on PG &E’s
M a rk eting  Decision Su pport System  (M DSS).   The M DSS tra ck ing  system  stores m inim a l, a nd
often incom plete, d a ta  on the energ y su rvey recom m end a tions.   To receive cred it for
a ccom plishing  a n energ y su rvey, a  d ivision representa tive is requ ired  to enter only tw o
recom m end a tions into the system .   The rem a ining  d a ta  is often left on the su rvey instru m ent
u sed  to com plete the energ y a u d it.

M ore d eta iled  record s, then, su rrou nd ing  the su rvey recom m end a tions a nd  resu lts ca n be
fou nd  on the ha rd copy su rveys, w hich consist of ca lcu la tions a nd / or cu stom er reports.   Ha rd
copy reports u sed  in this eva lu a tion w ere obta ined  for a  select g rou p of cu stom ers (w ho,
throu g h the telephone su rvey w ere fou nd  to ha ve ta k en a ction reg a rd ing  one or a ll of the
recom m end a tions), throu g h requ ests su bm itted  to the CTS g rou p, PG &E’s M a rk eting
Processing  Center (M PC), a nd  requ ests d irected  to the ind ivid u a l Division offices.

These ha rd  copy su rvey record s/ reports a re prepa red  by the CTS eng ineers, PG &E’s cu stom er
representa tives, the EERC, a nd  selected  contra ctors to PG &E.   M ed iu m  to la rg e com m ercia l
cu stom ers typica lly receive d eta iled  on-site energ y su rveys perform ed  by either Division
Accou nt Representa tives or CTS eng ineers from  PG &E’s G enera l Office.   Sm a ll or m ed iu m
com m ercia l cu stom ers typica lly receive site su rveys perform ed  by Division Accou nt
Representa tives, or m a il or phone su rveys perform ed  by contra ct sta ff.

Althou g h PG &E is m oving  tow a rd s sta nd a rd iza tion of a na lysis tools on the Bu siness Energ y
Su rvey Tool (BEST) a nd  the Perform a nce M od eling  Tool (PM T), m a ny other tools a re still in
u se inclu d ing  va riou s sprea d sheets, sta nd a rd  ca lcu la tions, a nd  a u d it check lists.   The d eta il a nd
thorou g hness of ea ch a u d it a nd  the a na lysis tool u sed  is d eterm ined  by the Accou nt
Representa tives, w hose choice is ba sed  u pon their level of tra ining , their a ssessm ent of the
cu stom er’s sa ving s potentia l, a nd  the tim e a va ila ble to com plete the su rvey.

The Cu stom Net prog ra m  w a s im plem ented  u sing  a  d ifferent stra teg y tha n the a forem entioned
prog ra m s.   This u niqu e prog ra m  is a  benchm a rk ing  a na lysis, w here a  cha in a ccou nt’s
com prehensive energ y sa ving s is foreca sted  by exa m ining  ea ch ind ivid u a l store’s squ a re
foota g e, a nnu a l energ y u sa g e, a nd  pea k  d em a nd  consu m ption.   A profile of energ y sa ving s is
ca lcu la ted  for ea ch store, a nd  a g g reg a ted  to the corpora te level for a n estim a te of tota l energ y
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sa ving s.   Then, ba sed  on a n a ssessm ent of com petitor consu m ption, the cha in a ccou nt ca n
prioritize energ y efficiency projects to m a xim ize their investm ent.   There w a s one Cu stom Net
pa rticipa nt in 1996.

 2.1.3 1996 Com m ercia l Sector Su rvey Com pletes

 The a ccom plishm ents for the CEM S Prog ra m  a re tra ck ed  in the M DSS a nd  reported  in the E-
Ta bles tha t a re filed  w ith the C a lifornia  Pu blic U tilities Com m ission (CPU C ).   Exhibit 2-2
presents a  com pa rison betw een these filed  a ccom plishm ents a nd  those fou nd  in the M DSS
d a ta ba ses tha t w ere su bm itted  to PG &E’s eva lu a tion contra ctor.

 Exhibit 2-2
1996 CEM S Prog ra m s
Com pleted  Su rveys

Category Service Code Surveys
PG&E
Bu siness Edg e (M a il) R5J 3,40 6
Phone Su rveys R5G 933
Pu m p Test R7A 610
La rg e On-Site Su rveys R5D 116
Sm a ll On-Site Su rveys R5D 5,658

TOTAL 10 ,723
Evaluation
Bu siness Edg e (M a il) R5J 3,411
Phone Su rveys R5G 934
Pu m p Test R7A 612
La rg e On-Site Su rveys R5D 122
Sm a ll On-Site Su rveys R5D 5,823

TOTAL 10 ,90 2

The d a ta  u sed  to d erive the resu lts show n in Exhibit 2-2 orig ina ted  from  a  va riety of d a ta ba ses
inclu d ing  the on-site a nd  telephone a ccom plishm ents, the Bu siness Ed g e d a ta ba se, a nd  the
pu m p test d a ta ba se.   Beca u se these d a ta ba ses a re not “frozen” lik e the record s stored  in the
M DSS for the Energ y Efficiency Incentives (EEI) prog ra m s, a d d itiona l prog ra m
a ccom plishm ents w ere entered  for 1996 a fter the E-Ta bles w ere com pleted .

It shou ld  be noted  tha t this eva lu a tion d oes not cover the Pu m p  Test ca teg ory, a s it is m ore
a pplica ble to the Ag ricu ltu ra l sector.   There w ere over 4,500 pu m p  tests cond u cted  for the
Ag ricu la tu ra l sector.   It w a s believed  tha t a  m ore a ccu ra te a ssessm ent of pu m p  tests w ou ld  be
m a d e throu g h the eva lu a tion of the Ag ricu ltu ra l EM S Prog ra m , a nd  the resu lts tra nsferred  to
the CEM S Prog ra m .

 2.2 OVERVIEW  OF RESU LTING  CU STOM ER ACTIONS

Exhibit 2-3 provid es a n overview  of cu stom er a ctions follow ing  pa rticipa tion in the CEM S
Prog ra m s, a nd  the effect these cu stom er a ctions ha ve on the resu lting  prog ra m  im pa cts.
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Exhibit 2-3
Cu stom er CEM S Prog ra m  Actions

Pra ctice/ M ea su re a d option ra tes follow ing  pa rticipa tion in a  CEM S Prog ra m  a ppea r to be
a pproxim a tely 54 percent.   Tha t is, a  little over ha lf of the respond ents cla im ed  they took  som e
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a ction reg a rd ing  a  recom m end a tion they received  d u ring  a n on-site, telephone, or m a il su rvey.
After rem oving  a ll cu stom ers w ho w ent on to a  C om m ercia l Retrofit Prog ra m  (i. e.  those w ho
received  a  reba te for their a ctions), a  tota l of 39 percent of the CEM S pa rticipa nts contribu te to
the prog ra m  im pa cts, w hile the rem a ining  46 percent ta k e no a ction su rrou nd ing  the
recom m end a tions m a d e.

2.3 EVALU ATION OVERVIEW

The im pa ct eva lu a tion d escribed  in this report covers a ll su rveys cond u cted  in ca lend a r yea r
1996, for com m ercia l sector a ccou nts, a s d eterm ined  by the contents of the M DSS.

The im pa ct eva lu a tion resu lts in both g ross a nd  net im pa cts (ex post), a nd  a s d iscu ssed  ea rlier,
these estim a tes a re com pa red  a g a inst the ex a nte estim a tes .

2.3.1 Objectives

The resea rch objectives a re a s follow s:

• Determ ine, consistent w ith the Protocols, the First Yea r G ross a nd  Net Im pa cts (k W ,
k W h, a nd  Therm s) a ttribu ta ble to CEM S Prog ra m s in 1996.

• Assess g ross a nd  net im pa cts a m ong st the follow ing  su rvey m ethod s:  La rg e on-site
su rveys, M ed iu m / Sm a ll on-site su rveys, Telephone su rveys, a nd  Bu siness Ed g e m a il
su rveys.

• Assess free rid ership ra tes by the follow ing  su rvey m ethod s:  La rg e on-site su rveys,
M ed iu m / Sm a ll on-site su rveys, Telephone su rveys, a nd  Bu siness Ed g e m a il su rveys.

• Provid e PG &E a nd  the Office of Ra tepa yer Ad voca tes (ORA) w ith a ll d a ta sets a nd
prog ra m s u sed  to d erive the g ross a nd  net im pa ct resu lts.   The pu rpose of this ta sk  is to
provid e d eta iled  d ocu m enta tion in su pport of ORA replica tion efforts.

• Com plete Ta bles 6 a nd  7 of the Protocols.

• Determ ine the g ross a nd  net energ y (k W h a nd  therm s) a nd  d em a nd  (k W ) im pa cts of the
1996 Cu stom Net pilot prog ra m .

To a chieve this list of objectives w ithin the lim ited  tim e a va ila ble, a na lyses w ere cond u cted  in a
m a nner tha t m a xim izes the u se of cu rrent PG &E resu lts d erived  from  other eva lu a tion efforts.
In pa rticu la r, existing  PG &E im pa cts a nd  foreca sting  m ethod s w ere a pplied  to eva lu a te
cu stom er/ end -u se im pa cts for the sa m ple of CEM S pa rticipa nts w ho took  a ction reg a rd ing  a n
CEM S recom m end a tion.   PG &E ha s a lrea d y pu t consid era ble effort into d eveloping  a nd
m a inta ining  these m ethod s, w hich ha ve been ca refu lly scru tinized  by eva lu a tion contra ctors,
the Office of Ra tepa yer Ad voca tes, a nd  other Sta te a g encies.

W hile g ross im pa cts a ccou nt for prog ra m  pa rticipa nt a ctions (a nd  the fu el u se benefits a nd
second a ry costs a ssocia ted  w ith ea ch Pra ctice/ M ea su re d ecision), net im pa cts a ccou nt for
cu stom ers tha t w ou ld  ha ve insta lled  energ y-efficient m ea su res in the a bsence of the prog ra m
(free-rid ers).
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The eva lu a tion investig a ted  a nd , w here possible, expla ined  d ifferences betw een ex a nte
estim a tes a nd  ex post resu lts.

2.3.2 Tim ing

The 1996 CEM S Eva lu a tion beg a n in Ju ly 1997, com pleted  the pla nning  sta g e in Septem ber
1997, execu ted  d a ta  collection betw een October a nd  Novem ber 1997, a nd  com pleted  the
a na lysis a nd  reporting  pha se in Febru a ry 1998.

2.3.3 Role of Protocols

This eva lu a tion w a s cond u cted  u nd er the ru les specified  in the “Protocols a nd  Proced u res for
the Verifica tion of Cost, Benefits, a nd  Sha rehold er Ea rning s from  Dem a nd  Sid e M a na g em ent
Prog ra m s” (the Protocols). 1  The Protocols control m ost a spects of the eva lu a tion.   They specify
the m inim u m  sa m ple sizes, requ ired  precision, d a ta  collection techniqu es, certa in m inim u m
a na lysis a pproa ches, a nd  form a ts for d ocu m enting  a nd  reporting  resu lts to the CPU C .   This
eva lu a tion ha s end ea vored  to m eet a ll Protocol requ irem ents.

2.4 EVALU ATION APPROACH – AN OVERVIEW

This overview  of the integ ra ted  eva lu a tion a pproa ch beg ins by presenting  the d a ta  sou rces
u sed  for the CEM S Eva lu a tion.   An overview  of how  the eng ineering  a nd  sta tistica lly a d ju sted
eng ineering  (SAE) estim a tes a re u sed  tog ether to d erive g ross energ y, d em a nd  a nd  therm
im pa cts follow s.   The fina l section d iscu sses how  the net-to-g ross estim a tes a re u sed  to d erive
net prog ra m  im pa cts.

2.4.1 Da ta  Sou rces

One of the k eys to obta ining  the g rea test a ccu ra cy from  a ny eva lu a tion is a n a ppropria te u se of
a va ila ble d a ta  sou rces.   Applica ble d a ta  a va ila ble from  PG &E a nd  other ind u stry sou rces w ere
u sed  in conju nction w ith prim a ry d a ta  collected  specifica lly for u se in com pleting  this
eva lu a tion.

Existing  D a ta

All a va ila ble d a ta  su pplied  by PG &E w ere u sed  in the a na lysis of the  CEM S Prog ra m s.   Of
pa rticu la r im porta nce w ere PG &E’s historica l billing  d a ta , prog ra m  pa rticipa nt d a ta  (M DSS),
pa per copies of cu stom er su rveys, a nd  other prog ra m -rela ted  d a ta .   Ea ch of these existing  d a ta
sou rces a re d escribed  briefly below .

Prog ra m  Pa rticipa nt Tra ck ing  System  -  The pa rticipa nt tra ck ing  system  d a ta , m a inta ined  in the
PG &E M DSS, conta ins cu stom er prog ra m  a nd  technica l inform a tion su rrou nd ing  ea ch
recom m end a tion.

                                                  

1 Ca lifornia  Pu blic U tilities Com m ission Decision 93-05-063, Revised  Ja nu a ry 1997 Pu rsu a nt to Decisions 94-05-
063, 94-10-059, 94-12-021, 95-12-054, a nd  96-12-079.
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Prog ra m  M a rk eting  D a ta  -  PG &E prog ra m  m a rk eting  d a ta  conta in d eta iled  d escriptions of
prog ra m  m a rk eting  a nd  a pplica tion proced u res, tog ether w ith d eta ils on the cu stom er
conserva tion a ctions m ost frequ ently recom m end ed .

PG &E Billing  D a ta  -  The PG &E com m ercia l billing  d a ta ba se conta ins m onthly energ y-
consu m ption inform a tion for a ll com m ercia l cu stom ers in PG &E’s service territory.   It a lso
conta ins d em og ra phic d a ta  for a ll cu stom ers, a nd  the on-pea k  a nd  off-pea k  m onthly energ y
u sa g e for cu stom ers w ho receive services on d em a nd  or tim e-of-u se (TOU ) ra tes.   This
inform a tion is u sed  to ca libra te the eng ineering  estim a tes to a ctu a l pre- a nd  post-insta lla tion
energ y u sa g e.

PG &E 1996 Cu stom er Energ y Efficiency Prog ra m s Advice Filing 2 -  This report d ocu m ents the ex
a nte ea rning s cla im s, inclu d ing  specific inform a tion on the d eriva tion of per-u nit ex a nte
sa ving s estim a tes a nd  the a ssu m ptions tha t g o into those estim a tes.   This d ocu m enta tion often
inclu d es a ssu m ptions su ch a s opera ting  hou rs a nd  opera ting  fa ctors, by fixtu re type.   This
d ocu m ent su pplies the best inform a tion a va ila ble on ex a nte estim a tes a nd  a ssu m ptions, thu s
fa cilita ting  k now led g e-ba sed  com pa risons to ex post estim a tes.

Indu stry Sta nd ards/Inform a tion -  In ord er to esta blish ba seline levels a nd  new  equ ipm ent
perform a nce levels, ind u stry sta nd a rd s inform a tion from  org a niza tions su ch a s the Am erica n
Society of Hea ting , Refrig era tion a nd  Air-cond itioning  Eng ineers (ASHRAE) a nd  Am erica n
Na tiona l Sta nd a rd s Institu te (ANSI) w a s u sed , tog ether w ith inform a tion from  m a nu fa ctu rers.

1994-1995 Com m ercia l Sector EEI Eva lu a tion Resu lts.   Annu a l hou rs of opera tion, on-pea k
coincid ent d iversity fa ctors, a nd  other lig hting , HVAC a nd  refrig era tion pa ra m eters tha t w ere
d erived  d u ring  the 1994 a nd  1995 Com m ercia l sector eva lu a tions w ere a pplied  to the id entified
popu la tion to the cu stom ers tha t a d opted  Pra ctices a nd  M ea su res.

Prim a ry Da ta  Collected

In a d d ition to the a bove sou rces, the eva lu a tion tea m  g a thered  d a ta  from  the follow ing  sou rces:

Telephone Su rvey D a ta .   A tota l of 903 pa rticipa nt telephone su rveys, a nd  462 nonpa rticipa nt
su rveys w ere com pleted  to g a ther cu stom er profiles u sed  in ea ch of the a na lyses.   The
nonpa rticipa nt sa m ple w a s sim ila r to the pa rticipa nt sa m ple, a nd  served  a s a  control g rou p in
the SAE a na lysis.

Hard  Copy Su rveys,  A tota l of 354 ha rd  copy su rveys w ere requ ested  from  PG &E’s M PC  a nd
u sed  a s su pplem enta l inform a tion contribu ting  to the eng ineering  a na lyses.   These 354 su rveys
correspond  to the 354 cu stom ers tha t w ere fou nd  to a d opt m ea su re from  the telephone su rvey.

 2.4.2 Ana lysis Elem ents

 This su b-section d escribes the g enera l a pproa ch u sed  to estim a te both the g ross a nd  net
d em a nd  a nd  energ y im pa cts for the CEM S Eva lu a tion.   The a pplica tion a nd  prog ra m  d esig n

                                                  

2 Ad vice Letter No.  1921-G / 1540-E, October 1995.
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d a ta  w ere u sed  to crea te a  d a ta  collection pla n, w hich in tu rn g u id ed  the eva lu a tion d a ta
collection efforts.

 Exhibit 2-4
Overa ll Im pa ct Ana lysis Approa ch

 The a na lysis a pproa ch illu stra ted  in Exhibit 2-4 consisted  of tw o k ey a na lysis pa ths d riven by
tw o u niqu e need s, 1) to m eet the reg u la tory requ irem ents a ssocia ted  w ith the CEM S Eva lu a tion
a nd  2) to provid e PG &E w ith a d d itiona l prog ra m  d esig n inform a tion/ recom m end a tions.   The
focu s of this report is to d ocu m ent the d eriva tion of this eva lu a tion’s reg u la tory requ irem ents.

 The reg u la tory objectives a re m et u sing  three prim a ry a na lysis com ponents: the eng ineering
a na lysis, the billing  reg ression a na lysis, a nd  the net-to-g ross a na lysis.   This integ ra ted  a pproa ch
red u ces a  com plica ted  problem  into m a na g ea ble com ponents, w hile incorpora ting  the
com pa ra tive a d va nta g es of ea ch m ethod .   This a pproa ch d escribes per-u nit net im pa cts a s:

[ ] [ ] [ ]G ross-to-NetRa te nRea liza tio SAEIm pa cts G ross  Im pa ct Net **=

 W here,

G ross im pa ct is d efined  a s the d iversified  loa d  im pa ct for a  pa rticu la r cu stom er, m ea su re, or
som e other seg m ent of the pa rticipa nt popu la tion.
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The Sta tistica lly Ad ju sted  Eng ineering  (SAE) Coefficient w ill be estim a ted  for those ca ses in
w hich a n eng ineering  m od el estim a te is not u sed  a s the fina l resu lt.   This term  is d efined  a s the
percenta g e of sa ving s estim a te tha t is d etected , or rea lized , in the sta tistica l a na lysis of a ctu a l
cha ng es in energ y u sa g e.   The SAE coefficient is a pplied  to a n im pa ct estim a te ba sed  u pon the
prog ra m  ba seline, non-reba ted  equ ipm ent pu rcha sed  follow ing  a  su rvey, a nd  typica l w ea ther.

The Net-to-G ross (NTG ) Ra tio a d ju sts the prog ra m  ba seline d erived  estim a tes to a ccou nt for
free rid ership.

Eng ineering  Ana lysis

G ross energ y estim a tes w ere d eveloped  u sing  tw o d istinct a na lysis steps.   Eng ineering
estim a tes w ere first d eveloped  for ea ch pa rticipa nt.   These estim a tes w ere then a d ju sted  u sing
billing  d a ta -d erived  SAE coefficients.   G ross, u na d ju sted  eng ineering  im pa cts w ere d eveloped
for ea ch a d opted  M ea su re or Pra ctice.   The eng ineering  m ethod s u sed  a re d escribed  in d eta il in
Section 3. 2.   G ross d em a nd  estim a tes a re ba sed  solely u pon u na d ju sted  pea k  hou r eng ineering
estim a tes.   Lik e g ross d em a nd  estim a tes, therm  estim a tes a re not a d ju sted  u sing  SAE
coefficients.

Billing  Ana lysis

Sta tistica l a na lysis w a s then u sed  to d eterm ine the fra ction of the u na d ju sted  eng ineering
estim a tes a ctu a lly observed  or “rea lized ” in cu stom er billing  d a ta .   The per-u nit eng ineering
energ y im pa cts, com bined  w ith the u nits insta lled , form  the inpu t to the billing  reg ression
a na lysis, or SAE a na lysis.   In the SAE a na lysis, the eng ineering  estim a tes a re com pa red  to
billing  d a ta  u sing  reg ression a na lyses, in ord er to a d ju st for beha viora l fa ctors of occu pa nts a nd
other u na ccou nted  for effects.

Net-to-G ross Ana lysis

The NT G  a na lysis is d esig ned  to a d ju st g ross prog ra m  im pa cts for free rid ership (tha t is,
cu stom ers tha t w ou ld  ha ve proceed ed  w ith sa m e a d option a ctions, before receiving  PG &E’s
recom m end a tions).   Self-reported  d a ta  w ere u sed  to estim a te the percenta g e of free-rid ers in
the prog ra m ; tha t is, the nu m ber of pa rticipa nts w ho w ou ld  ha ve u nd erta k en the energ y
efficiency a ction prom oted  by the prog ra m  in the a bsence of the prog ra m .

Applica tion of the fina l NT G  a d ju stm ents, by technolog y, yield s net prog ra m  im pa cts.   Section 3
– M ethodolog y d escribes in explicit d eta il, ea ch step ta k en to a chieve the fina l net resu lts,
beg inning  w ith the sa m ple d esig n, follow ed  by the eng ineering  a nd  SAE a na lyses, a nd  end ing
w ith the Net-to-G ross find ing s.

2.5 REPORT LAYOU T

This report d ivid ed  into five sections, plu s a ppend ices.   Sections 1 a nd  2  a re the Execu tive
Su m m a ry a nd  the Introdu ction.   Section 3 presents the M ethodolog y  of the eva lu a tion.   Section 4
presents the d eta iled  resu lts a nd  a  d iscu ssion of im porta nt find ing s.   Atta chm ent 1 conta ins the
im pa ct d istribu tion by Tim e-of-U se costing  period s.   Atta chm ent 2 conta ins Protocol Ta bles 6
a nd  7.   The Su rvey Appendices provid e the su rvey a nd  on-site d a ta  collection instru m ents, a nd
the su rvey ca ll d ispositions, frequ encies, a nd  refu sa l com m ents.
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3.  M ETHODOLOG Y

This section provid es the specifics su rrou nd ing  the m ethod s u sed  to cond u ct the 1996 Pa cific
G a s & Electric Com pa ny (PG &E) Com m ercia l Energ y M a na g em ent Services Eva lu a tion (CEM S
Eva lu a tion).   This section beg ins w ith a  d eta iled  d iscu ssion of the sa m pling  pla n u sed  to collect
a ll of the necessa ry d a ta  u sed  in the CEM S Eva lu a tion.   From  there, d eta ils reg a rd ing  the
Eng ineering  Ana lysis (Section 3. 2), the Billing  Ana lysis (Section 3. 3), a nd  the Net-to-G ross
Ana lysis (Section 3. 4) a re d iscu ssed , cu lm ina ting  w ith a  d escription of the Integ ra ted  Ana lysis in
Section 3. 5.   Fina lly, a  sta nd -a lone eva lu a tion a nd  presenta tion of resu lts is provid ed  for the
Cu stom Net Prog ra m  in Section 3. 6.

3.1 SAM PLE DESIG N

This section presents the sa m ple d esig n for the CEM S Eva lu a tion.   The sa m ple d esig n w a s
im plem ented  in su ch a  m a nner a s to ensu re sig nifica nt resu lts for ea ch CEM S Prog ra m
eva lu a ted .   First, the overa ll sa m ple d esig n a pproa ch is d iscu ssed , follow ed  by the resu lting
sa m ple a lloca tion.   The section conclu d es w ith a  d iscu ssion of the C a lifornia  Pu blic U tilities
Com m ission (CPU C ) Eva lu a tion a nd  M ea su rem ent Protocols (the Protocols) requ irem ents.

3.1.1 Existing  D a ta  Sou rces

The pa rticipa nt tra ck ing  system  for the Bu siness Ed g e, EERC Telephone, On-Site, a nd  CTS
Su rveys a re m a inta ined  a s pa rt of PG &E’s M a rk eting  Decision Su pport System  (M DSS).   The
M DSS conta ins cu stom er conta ct inform a tion a nd  prog ra m  recom m end a tions, bu t only very
lim ited  technica l inform a tion reg a rd ing  the extent of ea ch recom m end a tion (for exa m ple the
nu m ber of T8 la m ps tha t shou ld  be retrofit) a nd  no relia ble estim a tes of the sa ving s a chieved .

A ca refu l link  is m a inta ined  in the M DSS betw een the cu stom er recom m end a tions m a d e a nd
the cu stom er a ccou nts a ssocia ted  w ith those recom m end a tions.   The a ccou nt loca tion is
d esig na ted  by its a ccou nt nu m ber, or a  u niqu e seven-d ig it id entifica tion nu m ber (PG &E’s
control nu m ber).   U nlik e cu stom er a ccou nts, control nu m bers a re u sed  to id entify service
loca tions a nd  serve a s sta ble id entifiers for link ing  d a ta sets.

The billing  series requ ested  in su pport of the CEM S Eva lu a tion covers a  period  from  Ja nu a ry
1993 to Septem ber 1997.   PG &E’s billing  d a ta  conta in m onthly energ y-consu m ption a s w ell a s
other cu stom er inform a tion, su ch a s cu stom er na m e, service loca tion, ra te sched u le, a nd
Sta nd a rd  Ind u stria l Cla ssifica tion (SIC) cod e.

3.1.2 Sa m ple Desig n Overview

The objectives of the sa m ple d esig n w ere to:

• Determ ine the optim a l sa m ple a lloca tion for first-yea r g ross im pa ct a na lysis, ba sed
u pon sa m ple size a nd  eva lu a tion a ccu ra cy requ irem ents of the Protocols.   Ava ila ble
project resou rces w ere a lso consid ered .   For exa m ple, a  censu s w a s cond u cted  of a ll
la rg e cu stom ers a nd  a ll CTS su rveys, d u e to the lim ited  a va ila ble sa m ple fra m e w ithin
those seg m ents a nd  the la rg er contribu tion to im pa ct tha t is expected  from  tha t
pa rticu la r g rou p.
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• Alloca te su fficient sa m ple points to m eet net-to-g ross (NT G ) objectives.

• Rea lloca te a va ila ble resou rces, w herever fea sible, to focu s on m ea su res a nd / or prog ra m
fea tu res d eem ed  m ost im porta nt by PG &E sta ff for fu tu re prog ra m  d esig n w hile not
com prom ising  the overa ll a ccu ra cy of the eva lu a tion.

• M eet the requ irem ents of Ta bles 5 a nd  C -11 of the Protocols.

3.1.3 Sa m ple Seg m enta tion

Defining  the sa m pling  fra m e sets the sta g e for a ll d a ta  collection a ctivities tha t follow  a nd
d eterm ines a va ila bility of ha rd  copy cu stom er reports a nd  billing  d a ta  for the rem a ind er of the
a na lysis.   In a d d ition, it prevents d ra w ing  sa m ples ou tsid e the sa m pling  fra m e a nd  a llow s for
a n efficient a nd  effective u se of a va ila ble resou rces.   In g enera l, the sa m pling  fra m e inclu d es
only those cu stom ers w ho w ere 1996 CEM S Prog ra m  pa rticipa nts.

For this stu d y, the CEM S pa rticipa nt record s in the M DSS d efined  the pa rticipa nt popu la tion.
In a ll there w ere 11,569 com m ercia l sector sites tha t pa rticipa ted  in a  1996 PG &E CEM S
Prog ra m .   Of this, only 9,883 sites cou ld  be m a pped  to the PG &E billing  d a ta  provid ed  by
cu stom er control nu m ber.   Du e to Protocol Ta ble C-11 requ irem ents, a na lyses beg a n w ith a n
a ssessm ent of the end  u ses a ffected  by ea ch recom m end a tion.   In m ost insta nces,
recom m end a tions w ere m a d e to cu stom ers su rrou nd ing  their ind oor lig hting  or spa ce
cond itioning  (HVAC) u sa g e.

Sa m ple Selection

The sa m ple a lloca tion beg a n by d eterm ining  the nu m ber of su rveys cond u cted  in ea ch seg m ent
a nd  a ssessing  the recom m end a tions m a d e w ithin those seg m ents.   This inclu d ed  the nu m ber of
CEM S su rveys cond u cted  by bu siness type, end  u se; a nd  a lso by ea ch PG &E loca l d ivision
office.   Resu lts ha ve show n tha t pa rticipa tion is concentra ted  w ithin the Office a nd  Reta il
bu siness types, a nd  the ind oor lig hting  a nd  spa ce cond itioning  end  u ses, a nd  tha t pa rticipa tion
is evenly d istribu ted  a m ong st PG &E’s eig hteen d ivisiona l offices.

Assessm ents w ere m a d e of the frequ ency w ith w hich ea ch recom m end a tion w a s selected .   For
the Bu siness Ed g e (M a il) prog ra m , the eva lu a tion concentra tes on severa l k ey
recom m end a tions tha t w ere frequ ently m a d e to cu stom ers, a ccord ing  to record s stored  in the
M DSS d a ta ba se.   For the other CEM S Prog ra m s, a na lysis a ctivities w ere not bia sed  tow a rd s a ny
pa rticu la r recom m end a tion or end  u se, bu t spa n a ll M ea su re/ Pra ctices tha t w ere su g g ested
d u ring  the cou rse of ea ch on-site visit or telephone su rvey.

Another consid era tion in d esig ning  the sa m ple w a s to com ply w ith the Protocols.   For this
stu d y, the optim a l sa m ple a lloca tion fa r exceed s the sa m ple size a nd  a ccu ra cy requ irem ents a s
sta ted  in the Protocols.   Ad d itiona lly, the sa m ple a lloca tion reflects feed ba ck  from  PG &E
prog ra m  sta ff in su pport of the fu tu re d esig n of the CEM S Prog ra m s.

The k ey a na lysis seg m ents from  w hich the telephone su rvey sa m ple w a s selected  a re show n in
Exhibit 3-1.   Of pa rticu la r interest a re the nu m ber of CEM S su rveys com pleted  a nd  the nu m ber
of recom m end a tions m a d e by end -u se.
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Exhibit 3-1
PG &E Com m ercia l Sector EM S Prog ra m  Accom plishm ents

a nd  the Frequ ency by End-U se of Recom m end a tions

Su rvey Ca teg ory
U niqu e 

Sites End-U se Recom m enda tion Recorded
Nu m ber of 

Recom m enda tions
Percenta g e of 

Recom m enda tions
Bu siness Edg e 1,968 Indoor Lig hting 2,80 6 29.6%
(M a il Su rvey) 2,687 Spa ce Conditioning 5,210 55.0 %

- Refrig era tion - -
1,423 Other 1,451 15.3%

Bu siness Edg e Tota l 3,411 9,467 10 0 .0 %
Phone Su rveys 918 Indoor Lig hting 1,0 73 45.0 %

679 Spa ce Conditioning 841 35.3%
182 Refrig era tion 226 9.5%
224 Other 243 10 .2%

Phone Su rvey Tota l 1,165 2,383 10 0 .0 %
Pu m p Tests - Indoor Lig hting - -

- Spa ce Conditioning - -
- Refrig era tion - -

573 Other 615 10 0 .0 %
Pu m p Test Tota l 573 615 10 0 .0 %
Sm a ll On-Site 6,377 Indoor Lig hting 9,722 56.1%

4,0 0 0 Spa ce Conditioning 4,579 26.4%
1,680 Refrig era tion 2,113 12.2%
821 Other 930 5.4%

Sm a ll On-Site Tota l 7,537 17,344 10 0 .0 %
La rg e On-Site 126 Indoor Lig hting 184 57.0 %

96 Spa ce Conditioning 112 34.7%
9 Refrig era tion 11 3.4%

13 Other 16 5.0 %
La rg e On-Site Tota l 141 323 10 0 .0 %
Prog ra m  Tota l 12,739 30 ,132
D a ta  Sou rce:  1996 PG &E EM S Da ta ba se Received On Septem ber 12, 1997

The d a ta  collection a ctivities cond u cted  a s pa rt of this eva lu a tion w ere d irected  tow a rd s
provid ing  concrete inform a tion reg a rd ing  the extent to w hich ea ch m ea su re recom m end a tion
w a s im plem ented .   Tha t is, the d a ta  collected  m ore precise inform a tion reg a rd ing  the
technolog ies repla ced , a s w ell a s the nu m ber of ea ch technolog y repla ced , a nd / or the
beha viora l m od ifica tion im plem ented .

3.1.4 Selection of Recom m enda tions

Descriptions of the recom m end a tion tha t w ere m a d e to ea ch CEM S pa rticipa nt w ere ta k en (a nd
som etim es m od ified  for cla rity) from  the M DSS a nd  u sed  to prom pt cu stom ers d u ring  a
telephone interview .   Specifica lly, cu stom ers w ere a sk ed : “Ha s you r com pa ny ta k en a ction
reg a rd ing  the < M ea su re Description> recom m end a tion?  Tha t is, d id  you  insta ll equ ipm ent or
m od ify the w a y you  opera te equ ipm ent a s a  resu lt of this recom m end a tion?”
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For seventy five percent of CEM S pa rticipa nts, there w ere three or few er recom m end a tion
record ed  in the M DSS.   Ea ch cu stom er w a s a sk ed  specifica lly a bou t the a d option of a t m ost
three item  record s.   In a d d ition, cu stom ers w ere a sk ed  if they reca lled  a ny a d d itiona l lig hting
a nd  hea ting  or cooling  recom m end a tions tha t w ere m a d e, a nd  a ny su bsequ ent a ctions tha t m a y
ha ve resu lted  from  those recom m end a tions.

For a ll CEM S Prog ra m  com ponents, w ith the exception of the Bu siness Ed g e M a il Su rveys, the
recom m end a tions selected  to prom pt cu stom ers d u ring  the telephone interview  w ere selected
ra nd om ly, w ithou t reg a rd  to either the end -u se a ffected  or the M ea su re/ Pra ctice.   For Bu siness
Ed g e interview s, recom m end a tions w ere first selected  ba sed  on the frequ ency w ith w hich ea ch
recom m end a tion w a s m a d e.   A tota l of tw enty M ea su re/ Pra ctice d escriptions w ere selected
from  over eig hty possible Bu siness Ed g e recom m end a tions.   These d escriptions w ere selected
d u e to their hig h frequ ency of occu rrence in the Bu siness Ed g e report, a nd  beca u se via ble
im pa cts cou ld  be ca lcu la ted  from  the recom m end a tions.

3.1.5 Sa m ple Alloca tion

Orig ina lly, a pproxim a tely 1,180 cu stom ers w ere pla nned  to be conta cted , in ord er to obta in a
sa m ple of 350 a d opters.   Du e to hig her-tha n-a nticipa ted  a d option ra tes ou tsid e of the reba te
prog ra m s, the PG &E CEM S pa rticipa nt telephone sa m ple consisted  of 903 cu stom ers.   A su bset
of these cu stom ers (the 354 a d opters) com pleted  a  “long ” telephone su rvey.   The long  su rvey
g a thered  a d d itiona l choice inform a tion, a nd  ou tsid e the prog ra m  cha ng es a t the cu stom er’s
fa cility, tha t served  a s inpu ts to the LIRM  m od el.   The nonpa rticipa nt telephone sa m ple
consisted  of 462 com pa rison g rou p sites, w ho w ere a sk ed  sim ila r cha ng e va ria ble qu estions,
tha t contribu ted  to the LIRM  m od el.

Ha rd  copy su rvey record s w ere requ ested  for a ll of the 354 pa rticipa nt sites tha t a d opted
M ea su re/ Pra ctices ou tsid e of the reba te prog ra m s.   These record s w ere obta ined  from  PG &E’s
Division personnel a t the com pletion of the pa rticipa nt su rvey, a nd  w ere u sed  in su pport of the
eng ineering  a na lysis.

Ba sed  on the sa m ple seg m enta tion d iscu ssed  in Section 3. 1. 4, a nd  to m eet the objectives of the
eva lu a tion, the sa m ple d esig n w a s ba sed  on the follow ing  stra teg y:

• A ra nd om  sa m ple w ou ld  be d ra w n a m ong st the Telephone a nd  Bu siness Ed g e su rveys;
w ith telephone qu ota s set so tha t the tota l sa m ple collected  w ou ld  be rou g hly
proportiona l to the 1996 prog ra m  a ccom plishm ents.

• Beca u se su fficient popu la tion w ere a va ila ble w ith the M ed iu m / Sm a ll On-site su rvey
g rou p, a  stra tified  ra nd om  sa m ple w a s selected  to su pport fu rther seg m enta tion of
popu la tion cha ra cteristics.

• Du e to the hig h interest in the a ccom plishm ents of the La rg e On-site su rvey, a nd
beca u se of the lim ited  popu la tion, a  censu s w a s cond u cted  for this su rvey g rou p.
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Pa rticipa nt Sa m ple

Exhibit 3-2 presents the orig ina l telephone su rvey sa m ple d esig n.   The tota l nu m ber of CEM S
su rveys com pleted  in 1996 a re show n in conju nction w ith the ta rg eted  telephone sa m ple qu ota s
for ea ch a na lysis g rou p.   This sa m ple d esig n com plies w ith the Protocols a nd  m eets the
prog ra m  eva lu a tion objectives a s d escribed  in Section 2 of this Report.

Exhibit 3-2
Com m ercia l EM S Eva lu a tion Sa m ple Desig n

Su rvey Ca teg ory
EM S 

Su rveys
Rela tive 
Percent

Sa m ple 
Desig n

Rela tive 
Percent. Sa m ple Dra w n

Bu siness Edg e 3,40 6 33% 30 0 25% Ra ndom
Phone Su rveys 610 6% 10 0 8% Ra ndom
Pu m p Test 610 6% 0 0 % -
Sm a ll On-Site 5,658 54% 720 61% Stra tified/Ra ndom
La rg e On-Site 116 1% 60 5% Censu s
Prog ra m  Tota l 10 ,40 0 10 0 % 1,180 10 0 % -

Com pa rison (nonpa rticipa nt) Sa m ple

The prim a ry objective of the nonpa rticipa nt telephone sa m ple w a s to provid e a  control g rou p
for the g ross billing  a na lyses.   The fina l com pa rison g rou p sa m ple fra m e consists of 82,400
com m ercia l cu stom ers d ra w n from  a n elig ible popu la tion of over 400,000 com m ercia l controls.
Since com pa rison g rou p su rveys w ere cond u cted  only for cu stom ers in the com m ercia l sector,
the first step in crea ting  the sa m ple fra m e is to lim it elig ibility to only those a ccou nts ha ving
SIC  cod es representing  com m ercia l bu siness a ctivities.   In a d d ition to the a forem entioned
criteria , the follow ing  screening  ru les w ere a lso u sed :

Presence of a  billing  ra te for the cu stom er:  C u stom ers a re requ ired  to ha ve a  ra te sched u le
cod e for a ll yea rs spa nned  by the billing  d a ta .

Q u a lity of u sa g e rea d ing s:  C u stom ers a re requ ired  to ha ve non-m issing , non-zero u sa g e
va lu es for a t lea st 7 m onth of every billing  yea r spa nned  by the billing  d a ta .   C u stom ers w ith
m ea n zero, or m issing  billing  d a ta , w ere rem oved  from  the sa m ple.

Rea sona ble u sa g e a nd  m iscella neou s d a ta  a cross yea rs:  Accou nts a re screened  to ensu re tha t
the m ea n u sa g e on the a ccou nt for 1995 a nd  1996 is no m ore tha n tw ice (or less tha n ha lf) the
m ea n u sa g e on the a ccou nt for 1994 a nd  1995, respectively.   Accou nts a re a lso screened  to
ensu re tha t they ha ve rea sona ble phone nu m bers, m eter nu m bers, a nd  d ivision cod es.   Any
a ccou nts w ith inva lid  d a ta  a re rejected  from  the sa m ple fra m e.

In d ra w ing  the sa m ple fra m e, ta rg ets a re esta blished  for ea ch bu siness type a nd  u sa g e seg m ent,
so tha t the nonpa rticipa nt d istribu tion, by bu siness type a nd  u sa g e seg m ent, is the sa m e a s tha t
of the prog ra m  pa rticipa nt popu la tion.   The d ra w ing  is cond u cted  in this m a nner to ensu re
su fficient representa tion of ea ch bu siness type/ u sa g e seg m ent com bina tion in the sa m ple fra m e
a nd  a llow s for su rvey d a ta  collection in a ccord a nce w ith the sa m ple d esig n.   Exhibit 3-3 below
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illu stra tes the bu siness type/ u sa g e seg m ents, the a va ila ble nonpa rticipa nt sa m ple, the
ca lcu la ted  qu ota  (ba sed  on the pa rticipa nt popu la tion), a nd  the d esired  sa m ple size to d ra w .
G ra y cells ind ica ted  nonpa rticipa nt seg m ents w here the a va ila ble popu la tion to qu ota  ra tio is
low .   The fina l sa m ple a lloca tion w a s ra nd om ly selected  w ithin ea ch cu stom er seg m ent.

Exhibit 3-3
Nonpa rticipa nt Su rvey  Q uota s

Telephone Su rvey Sa m ple

SAMPLE DESIGN

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 Warehouse 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 Misc. Commercial 658 8 158 Misc. Commercial 95 4 73 Misc. Commercial 51 4 73

SUB-TOTAL: 237 4,742 SUB-TOTAL: 198 3,966 SUB-TOTAL: 29 570 SUB-TOTAL: 26 522
GRAND TOTAL: 490 9,800

Small Medium Large Very Large

Du e to the la ck  of “very la rg e” com m ercia l cu stom ers a va ila ble in the nonpa rticipa nt
popu la tion, a  fina l qu ota  of 490 sa m ple points w a s set, w ith the expecta tion tha t only 450
su rveys w ou ld  be com pleted .   U ltim a tely, 462 points w ere collected  from  a  d ra w  of 9,214
cu stom ers.

3.1.6 Fina l Sa m ple Distribu tion

Exhibit 3-4 presents the fina l pa rticipa nt telephone su rvey d isposition.   The tota l nu m ber of
CEM S su rveys com pleted  in 1996 a re show n in conju nction w ith the nu m ber of com pletes
a chieved  a nd  the percenta g e a chieved  by ea ch CEM S portfolio com ponent.

Exhibit 3-4
Com m ercia l EM S Eva lu a tion Pa rticipa nt Telephone Su rvey Com pletes

Su rvey Ca teg ory
EM S 

Su rveys
Sa m ple 
Desig n

Com pleted 
Su rveys

Rela tive 
Percent.

Long  
Com pletes 
Su pporting  
the LIRM

Non-
Reba ted 
Adoption 

Ra te
Bu siness Edg e 3,40 6 30 0 263 29% 10 1 38%
Phone Su rveys 610 10 0 138 15% 48 35%
Sm a ll On-Site 5,658 720 463 51% 193 42%
La rg e On-Site 116 60 39 4% 12 31%
Prog ra m  Tota l 9,790 1,180 90 3 10 0 % 354 39%
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By a pplying  the criteria  m entioned  a t the beg inning  of this section (observed  cu stom er
pa rticipa tion pa tterns, Protocol requ irem ents, a nd  prog ra m  d esig n consid era tions) a
com prehensive, yet robu st sa m ple w a s a chieved  to m eet both the reg u la tory a nd  prog ra m
d esig n objectives of this eva lu a tion.

It is notew orthy to m ention tha t the long  su rvey com pletes su pporting  the LIRM  m od el w ere
a ll cu stom ers tha t reported  the a d option of a t lea st one M ea su re or Pra ctice recom m end a tion.
It is those pa rticu la r cu stom ers tha t a re a nticipa ted  to show  a  red u ction in energ y u sa g e
follow ing  a d option, a nd  serve a s the g rou p of pa rticipa nts tha t a ct a s inpu ts to the LIRM
m od el.

3.1.7 Rela tive Precision

G iven a  sa m ple d esig n, the rela tive precision, ba sed  u pon tota l a nnu a l energ y u sa g e, reflect the
u ncerta inty reg a rd ing  the extent to w hich the a lloca ted  sa m ple sizes a re la rg e enou g h to control
for the popu la tion va ria nce in term s of a nnu a l energ y u sa g e.   Precision for the telephone
sa m ple is ca lcu la ted  u sing  the follow ing  proced u re.   First, the 1994 a nnu a l energ y consu m ption
is com pu ted  for a ll pa rticipa nts a nd  nonpa rticipa nts in the a na lysis d a ta set.

Next, five stra ta  a re constru cted  ba sed  on a  cu stom er’ a nnu a l u sa g e u sing  the Dela niu s-Hod g es
proced u re.   Exhibit 3-5 present the stra tu m -level sa m ple size, correspond ing  sa m ple w eig ht (a s
a  proportion of the tota l popu la tion), sa m ple m ea n u sa g e, a nd  the estim a ted  sta nd a rd  errors for
ea ch su rvey g rou p eva lu a ted .

Then, the prog ra m  level m ea n a nd  sta nd a rd  error a re ca lcu la ted  u sing  cla ssic stra tified  sa m ple
techniqu es3.   Fina lly, the rela tive precision a t a  90 percent confid ence level is ca lcu la ted  a s a
tw o-ta iled  test.   The very la rg e cu stom ers (w ith a nnu a l energ y u sa g e g rea ter tha n 3,000,000
k W h) w ere exclu d ed  from  these ca lcu la tions since they w ere not inclu d ed  in the fina l billing
a na lysis.

By su rvey, the follow ing  rela tive precisions w ere a chieved :  For nonpa rtica nts, the rela tive
precision is 6. 3 percent ba sed  u pon a  su rvey sa m ple of 451 cu stom ers.   For CEM S pa rticipa nts
tha t served  a s inpu ts to the LIRM  m od el (i. e.  the a d opters), the rela tive precision is 7. 1 percent
ba sed  u pon a  su rvey sa m ple of 346 cu stom ers.

                                                  

3 Cochra n, W . G . , Sa m pling  Techniqu es, Third  Ed ition, John W iley & Sons, 1997.   pp.  91-95.
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Exhibit 3-5
Rela tive Precision

W eig ht Sa m ple M ea n STD Sta nda rd 
Error

Rela tive 
Precision

96.1% 385 53,784 52,739 2,681 8.2%
3.0 % 42 318,960 166,942 25,513 13.2%
0 .8% 18 1,169,320 40 4,165 93,876 13.2%
0 .1% 6 2,237,123 434,312 171,228 12.6%

TOTAL 451 73,630 2,80 5 6.3%

La rg e Cu stom ers
Popu la tion = 281 11 6,0 72,193 5,247,728 1,519,643 41.2%

W eig ht Sa m ple M ea n STD Sta nda rd 
Error

Rela tive 
Precision

88.8% 310 47,480 44,516 2,438 8.4%
8.1% 30 317,110 129,715 22,788 11.8%
2.7% 6 966,748 268,90 6 10 7,285 18.3%
0 .4%

TOTAL 346 93,848 4,0 53 7.1%

La rg e Cu stom ers
Popu la tion = 76 8 12,971,767 18,698,724 5,915,10 3 75.0 %

Com m ercia l EM S Adopters

Nonpa rticipa nts

3.1.8 Dem onstra tion of Protocol Com plia nce

Sa m pling  Procedu res Adopted

The sa m ple d esig n follow s the ru les esta blished  by the CPU C  in the Ja nu a ry 1997 revisions to
the “Protocols a nd  Proced u res for the Verifica tion of Costs, Benefits, a nd  Sha rehold er Ea rning s
from  Dem a nd  Sid e M a na g em ent Prog ra m s”.   Specifica lly, the requ irem ents a s sta ted  in Ta bles
5 a nd  C -11 w ere m et.

Sa m ple Definitions

The follow ing  d efinitions a re provid ed  to introd u ce the prim a ry seg m ents ta rg eted — both a
pa rticipa nt sa m ple a nd  a  com pa rison g rou p —  to ensu re experim ent control:

Pa rticipa nts  - Accord ing  to Ta ble 5, pa rt C , pa ra g ra ph 1 of the Protocols, pa rticipa nts a re
d efined  a s "those w ho received  services u nd er the a ppropria te a u thorized  u tility DSM  prog ra m
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(e. g . , a n energ y a u d it w ith recom m end a tions, or a n energ y a u d it w ith recom m end a tions
com bined  w ith the offer of a  reba te). ”

Com pa rison G rou p  - A control g rou p is d efined  a s a  g rou p of cu stom ers tha t represents w ha t
w ou ld  ha ve ha ppened  in the a bsence of the prog ra m .   Accord ing  to Ta ble 5, pa rt D, pa ra g ra phs
3 & 4, the com pa rison g rou ps inclu d e both "cu stom ers w ho insta lled  a pplica ble m ea su res" a nd
"cu stom ers w ho d id  not insta ll a pplica ble m ea su res," w ith no preference for either g rou p (i. e. ,
ra nd om  or stra tified  ra nd om  sa m ple).   This sa m ple is therefore representa tive of the
popu la tion, exclu d ing  only prog ra m  pa rticipa nts d u ring  the eva lu a tion yea r.

Overa ll Sa m pling  Procedu res

The com m ercia l cu stom er sa m ples a re d riven by a  prim a ry d a ta  collection a ctivity; in this ca se,
the telephone su rveys serve a s the prim a ry site-specific d a ta  collection elem ents tha t contribu te
to the a na lysis d a ta set.   The com m ercia l telephone sa m ple w a s d ra w n to a chieve a  stra tified
ra nd om  sa m ple a nd  optim a lly d istribu te the a lloca ted  sa m ple points.

Deta iled Protocol Sa m ple Requ irem ent

The com m ercia l pa rticipa nt a nd  com pa rison g rou p sa m ples a re d esig ned  to m eet the Protocol
requ irem ents in term s of a na lysis d a ta set sa m ple size, precision of the resu lts, a va ila bility of
pre- a nd  post-billing  d a ta  contribu ting  to the a na lysis d a ta set, a nd  in ensu ring  cost-effective u se
of m ea su red  d a ta .

Ana lysis Da ta set Sa m ple for Com m ercia l Pa rticipa nts:  The Protocols requ ire tha t a  prog ra m
w ith m ore tha n 350 pa rticipa nts ha s a  ra nd om ly d ra w n sa m ple su fficiently la rg e to a chieve
m inim u m  energ y u se precision of ± 10 percent a t the 90 percent confid ence level, a nd  a t lea st
350 contribu ting  points in the a na lysis d a ta set.   This requ irem ent w a s either m et or exceed ed .

As illu stra ted  in Exhibit 3-5, the sa m ple collected  for CEM S Prog ra m s a chieve a  rela tive
precision of 7 percent a t a  90 percent confid ence level.   This is w ell below  the 10 percent
requ ired  by the Protocols, Ta ble 5, pa rt C , pa ra g ra ph 4.   Ea ch pa rticipa nt chosen for the
telephone sa m ple is requ ired  to ha ve a t lea st nine m onths of post-insta lla tion billing  d a ta , a nd
12 m onths of pre-insta lla tion d a ta , a s per the Protocols, Ta ble 5, pa rt D, pa ra g ra phs 2 a nd  1,
respectively.   This requ irem ent is m et, w ith a  pre- a nd  post-insta lla tion period  of 1 yea r u sed  in
the sta tistica l billing  a na lysis.

Ana lysis Da ta set Sa m ple for Com m ercia l Com pa rison G rou p  -   The Protocols requ ire tha t the
com pa rison g rou p sa m ple "be d ra w n u sing  the sa m e criteria  for pa rticipa nts," a s per Ta ble 5,
pa rt C , pa ra g ra ph 6.   The nonpa rticipa nt sa m ple fra m e w a s d ra w n u sing  the pa rticipa nt
popu la tion by bu siness type a nd  u sa g e seg m ent.

The a na lysis d a ta set m eets the sa m ple size requ irem ent in Ta ble 5, pa rt C , pa ra g ra ph 3.   The
ca lcu la ted  rela tive precision m eets the precision requ irem ent in Ta ble 5, pa rt C , pa ra g ra ph 4.
Exhibit 3-5 illu stra tes a  rela tive precision of 6. 3 percent a t a  90 percent confid ence interva l,
a g a in, w ell below  the 10 percent a llow a ble.

To ensu re com plia nce w ith com pa rison g rou p Protocols, the telephone su rvey sa m ple fra m e is
d ra w n to m eet the billing  d a ta  requ irem ents of Ta ble 5, pa rt D, pa ra g ra phs 3 a nd  4 of the
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Protocols.   All cu stom ers in the a na lysis d a ta set ha ve billing  d a ta  from  Ja nu a ry 1993 to
Septem ber 1997, w hich ensu res a n a d equ a te pre- a nd  post-insta lla tion billing  period  for
cu stom ers w ho insta lled  a pplica ble m ea su res betw een 1994 a nd  1997.

3.2 ENG INEERING  ANALYSIS

The com prehensive eng ineering  a pproa ch ou tlined  in this section is presented  in the follow ing
sequ ence:  the eva lu a tion of the lig hting  a nd  HVAC end  u ses.   The g enera l a pproa ch
im plem ented  w a s to recla ssify ea ch self-reported  M ea su re or Pra ctice into a  pred efined
m ea su re ca teg ory tha t is offered  u nd er PG &E’s Energ y Efficiency Incentive prog ra m s.   The
a d va nta g e to m a pping  m ea su res in this m a nner w a s tha t it a llow ed  for the integ ra tion of
PG &E’s im pa ct foreca sting  m ethod s, a s d ocu m ented  in Ad vice Filing  d ocu m ents su bm itted  to
the CPU C .

Once cla ssified , either a  ca libra ted  eng ineering  m od el a nd / or a  sim plified  m od el a pproa ch w a s
u sed  to ca lcu la te the u na d ju sted  eng ineering  estim a te of im pa ct.   In g enera l, m od els su pporting
the lig hting  end -u se a re ca libra ted  eng ineering  (CE) m od els, m a k ing  u se of the Com m ercia l
Energ y Efficiency (CEEI) Eva lu a tion resu lts (ba sed  on end -u se m etering  a nd  other m od el
ca libra tion techniqu es) to d erive im pa cts.   On the other ha nd , the m od el su pporting  the HVAC
end  u se is typica lly a  sim plified  eng ineering  m od el, necessita ting  the u se of a  Protocol
com plia nt LIRM  m od el to a d ju st the eng ineering  estim a tes.

3.2.1 Overview

 The eng ineering  a na lyses w ere ca rried  ou t in a  series of d iscrete steps, beg inning  w ith a n
a na lysis of prog ra m -rela ted  d a ta  tha t a re a va ila ble (tra ck ing  system s a nd  ha rd  copy su rveys).
Prog ra m  d a ta  w ere then u sed  in conju nction w ith existing  PG &E foreca sting  im pa ct m ethod s to
d eterm ine pa rticipa nt-specific estim a tes of ind oor lig hting  a nd  HVAC m ea su res.   W here
foreca sting  m ethod s w ere not a va ila ble, a lterna tive im pa ct ca lcu la tions w ere d erived  a nd
a pplied  on a  site-specific ba sis.   Ha rd  copy su rveys w ere obta ined  for id entified  a d opters a nd
u sed  in conju nction w ith telephone su rvey record s to d eterm ine im pa cts on a  ca se by ca se ba sis.

 U nlik e other retrofit prog ra m  a na lyses, the CEM S im pa ct ca lcu la tions requ ired  k now led g e
reg a rd ing  the m ea su res a d opted , beca u se m a ny of the su rvey recom m end a tions w ere never
im plem ented .   The sou rce for this a d d itiona l inform a tion w ere telephone su rvey d a ta , w hich
probed  for cu stom er M ea su re/ Pra ctice a ctions follow ing  ea ch CEM S Prog ra m  su rvey.

 PG &E's need  for d eta iled  resu lts a t a  fine level of seg m enta tion (a nd  the need  for cla rifica tion
reg a rd ing  cu stom er a d option ra tes) w a s ensu red  by over-sa m pling  cu stom ers w hen com pleting
the Protocol sa m pling  requ irem ents.   W hile d efensible im pa ct m ethod s (g iven a d option ou tsid e
of a  reba te prog ra m ) w ere a va ila ble from  PG &E Ad vice Filing  record s for m ost M ea su res, little
w a s k now n a bou t the ra te of a d option a nd  the im pa ct of Pra ctices.   To a chieve the d esired
resu lts, the eva lu a tion tea m  com pleted  a  tota l of 903 pa rticipa nt telephone su rveys, 553 su rveys
in excess of the reg u la tory requ irem ent of 350 com pletes.

 M ea su re Im pa cts.   As m entioned  previou sly, the M ea su re-specific im pa cts for CEM S a d opters
a re rea sona bly d ocu m ented  in PG &E’s Ad vice Filing s.   W herever possible, these foreca sting
m ethod s w ere u sed  to d efine the expected  CEM S Prog ra m  im pa cts, g iven a d option by a
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pa rticu la r cu stom er.   To m a k e u se of these M ea su re-specific foreca sts, a d opters w ere id entified ,
a nd  the extent of ea ch im pa ct (i. e. , how  m a ny T8 la m ps w ere retrofit) w a s d eterm ined .
Eva lu a tion m ethod s yield ed  a  qu a ntifia ble im pa ct for every id entified  a d opter, ba sed  in pa rt on
the CEM S su rvey recom m end a tion.   W here recom m end a tions w ere not su pported  by existing
PG &E im pa ct m ethod s, other stra teg ies w ere im plem ented  inclu d ing :  (1) the u se of ha rd  copy
su rvey record s, (2) d eriva tion of cu stom  im pa ct m ethod s, (3) im pa ct a ssessm ent u sing  a lterna te
pu blished  m ethod s, a nd  (4) tra nsfer of estim a tes from  sim ila r pa rticipa nts.

 In a d d ition to M ea su re im pa cts, the M ea su re im plem enta tion costs (fu ll a nd  increm enta l) w ere
ta k en from  PG &E Ad vice Filing  record s ra ther tha n relying  u pon eva lu a tion resou rces to
g a ther these costs.   There is no rea son to believe tha t M ea su re im plem enta tion costs or im pa cts
for a n CEM S pa rticipa nt w ou ld  d iffer from  the costs a nd  im pa cts tra d itiona lly a ssig ned  to
PG &E’s Com m ercia l Retrofit Prog ra m s.

 M ea su re im pa ct d eta ils w ere su pplem ented  u sing  the ha rd  copy su rveys, a nd  w here necessa ry,
a d d itiona l eng ineering  d a ta  w ere collected  d u ring  a  follow -u p telephone interview .   The
eva lu a tion eng ineering  sta ff review ed  both the ha rd  copy su rvey a nd  the telephone su rvey
responses to a ssess if there w a s a  need  for a d d itiona l M ea su re d eta il.

 Pra ctice Im pa cts.   Pra ctice im pa cts w ere im plem ented  u sing  a  va riety of a va ila ble resou rces
inclu d ing :  (1) the ha rd  copy su rvey record s, (2) d eriva tion of a  cu stom  im pa ct m ethod olog y,
(3) im pa ct a ssessm ents u sing  a lterna te pu blished  m ethod s, a nd  (4) tra nsfer of estim a tes from
sim ila r pa rticipa nts.

 M ea su re/Pra ctice Ad option.   Inform a tion su pporting  a d option ra tes w ere g a thered  d u ring
ea ch telephone interview .   The tem pora l rela tionship betw een ea ch recom m end a tion a nd  the
su bsequ ent a d options, a nd  fu tu re pla ns to a d opt M ea su res/ Pra ctices w ere d eterm ined .

 Dem a nd  a nd  Energ y Im pa cts .  First-yea r g ross im pa cts— k W , k W h a nd  therm s— w ere
ca lcu la ted  for the com m ercia l ind oor lig hting , HVAC, a nd  the other end  u ses.   U sing  the
im pa ct ca lcu la tion m ethod s d escribed  a bove, a  g ross energ y, d em a nd , a nd  therm  va lu e w a s
ca lcu la ted  for every a d opter id entified  in the telephone su rvey sa m ple.   Refer to Sections 3. 2. 2,
3. 2. 3 a nd  3. 2. 4 for a d d itiona l d eta ils su rrou nd ing  the d eriva tion of im pa cts for the lig hting ,
HVAC a nd  other end  u ses, respectively.

 Ad option ra tes w ere then a pplied  by su rvey g rou p to extra pola te resu lts to the g enera l CEM S
pa rticipa nt popu la tion.   Refer to Section 3. 5, integ ra ted  a na lysis, for d eta ils su rrou nd ing  the
extra pola tion of g ross a nd  net im pa ct resu lts to the fu ll pa rticipa nt popu la tion.

 Cu stom Net Pilot Prog ra m .   Follow ing  initia l interview s w ith the reta il cha in’s energ y
m a na g em ent d ecision-m a k ing  personnel, the eng ineering  contribu tion to a n a ssessm ent of
prog ra m  im pa cts w a s fou nd  to be u nnecessa ry.   The a na lyses relied , instea d , u pon a  billing
a na lysis of a  selected  g rou p of pa rticipa nts a nd  a  control g rou p of nonpa rticipa nts (com prised
of sim ila r d epa rtm ent stores).   Refer to Section 3. 6, Cu stom Net Ana lysis, for the d eta ils
su rrou nd ing  the g ross im pa ct billing  a na lyses cond u cted  a nd  the net sa ving s a ttribu ted  to this
CEM S Prog ra m .
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3.2.2 Lig hting  End-U se M odels

By u sing  interm ed ia te resu lts from  the 1994 a nd  1995 CEEI stu d ies tha t a re ba sed  u pon a
Protocol com plia nt d a ta  collection a nd  a na lysis pla n, a s d iscu ssed  below , the 1996 CEM S stu d y
m eets a ll Ta ble C-11 a na lysis requ irem ents.

Pa cific G a s a nd  Electric Co.  (PG &E) ha s recently com pleted  both a  1994 a nd  1995 pa id -yea r
eva lu a tion of its  Com m ercia l sector Retrofit Prog ra m s, inclu d ing  the ind oor lig hting  end  u se.
The d a ta  collection a nd  a na lysis a pproa ch em ployed  in PG &E’s lig hting  eva lu a tions ha s
incorpora ted  three k ey d a ta  sou rces in a  nested  sa m ple d esig n:  lig hting  log g er d a ta , on-site
a u d it d a ta , a nd  telephone su rvey d a ta .   The a pplica tion of this thorou g h a pproa ch in a ssessing
lig hting  im pa cts, a nd  the consistent resu lts a chieved  in 1994 a nd  1995, ha s a llow ed  PG &E to
continu e u sing  these ca libra ted  eng ineering  resu lts in both the 1996 CEEI Eva lu a tion a nd  this
CEM S Eva lu a tion.

A Retroa ctive W a iver w a s su bm itted  to the CADM AC a nd  a pproved  on Novem ber 21, 1997.
This W a iver ensu res Protocol com plia nce for the eng ineering  CE m ethod s tha t w ere a pplied
a nd  the LIRM  m od els perform ed , inclu d ing  the u se of end  u se loa d  sha pes d eveloped  from  the
1994 a nd  1995 Com m ercia l Lig hting  stu d ies.   The 1994 a nd  1995 CEEI Eva lu a tion stu d ies w ere
Protocol com plia nt, inclu d ing  the collection a nd  u se of d a ta  a s per Ta bles 5 a nd  C -4.   The 1996
prog ra m  CE lig hting  m od els incorpora te previou s eva lu a tion resu lts inclu d ing  fu ll loa d  hou rs
of opera tion, coincid ent d iversity fa ctors, HVAC intera ctive effects, a nd  bu rnou t ra tes.

The g enera l CE lig hting  m od el specifica tions a re d escribed  next.

G enera l Lig hting  M odel Specifica tions

The g enera l lig hting  m od el u sed  to estim a te im pa cts u nd er the CEM S Prog ra m s w a s fou nd ed
on the d ecom position of lig hting  im pa cts into m a na g ea ble eng ineering  pa ra m eters (referred  to
a s the “im pa ct d ecom position a pproa ch”).   This a pproa ch w a s u sed  to d evelop hou rly im pa cts
for ea ch of three d a ytypes, W eek d a y, Sa tu rd a y, a nd  Su nd a y.   The im pa ct d ecom position
equ a tion tha t w a s u sed  to estim a te U EIs is d ispla yed  below .

( )[ ] [ ]HVACTOFUUOLUEI tt +∆= 1****

W here,

UOL∆  = the technolog y level cha ng e in connected  k W  a ssocia ted  w ith a  pa rticu la r
m ea su re.

U  = the nu m ber of m ea su re u nits insta lled  for a  pa rticu la r a pplica tion.

tOF  = the opera ting  fa ctor w hich d escribes the percenta g e of fu ll loa d  u sed  by a  g rou p
of fixtu res d u ring  a  prescribed  period  of tim e, t.

T  = the tim e interva l for w hich a n im pa ct is estim a ted ; for m ost m ea su res, the OF term
is the eng ineering  pa ra m eter tha t cha ng es sig nifica ntly over tim e.   Tim e interva ls for
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lig hting  estim a tes w ere sing le hou rs, seg m ented  by hou rs “on” (open opera ting  fa ctor)
a nd  hou rs “off” (closed  opera ting  fa ctor) sched u les. 4

HVAC  = the com ponent of im pa ct a ssocia ted  w ith both the net sa ving s d u e to cooling
(d em a nd  or energ y) a nd  the net increa se d u e to hea ting  (energ y or therm ).

Ea ch of the pa ra m eters listed  a bove a re d eveloped  a s follow s:

∆UOL - The cha ng e in U nit Opera ting  Loa d  (∆U OL) is d erived  by a d ju sting  the cha ng e in
connected  loa d  w ith bu rned  ou t la m p  ra tes d eveloped  u sing  on-site a u d it d a ta .

U  - The nu m ber of u nits (U ) of ea ch m ea su re type insta lled  is verified  d u ring  the post-
insta lla tion on-site a u d it.

OFt - The opera ting  fa ctor (OFt) consists of tw o pa ra m eters; the proba bility tha t a  g iven fa cility
is open for tha t hou r (opera ting  sched u le), a nd  the percenta g e of lig hts opera ting  d u ring  the
period  (open-period  a nd  closed -period  opera ting  fa ctors).   Opera ting  sched u les w ere
d eveloped  for ea ch bu siness type u sing  log g er d a ta  (from  the 1994 a nd  1995 CEEI Eva lu a tion),
on-site a u d it d a ta  a nd  telephone su rvey d a ta .   Open-period  a nd  closed -period  opera ting  fa ctors
(OOFs a nd  COFs) w ere d eveloped , by bu siness type, u sing  log g er a nd  on-site a u d it d a ta .

HVAC - HVAC intera ctive effects (HVAC) w ere d eveloped  u sing  w ea ther a nd  telephone
su rvey d a ta .   An increa se in hea ting  loa d s a nd  a  d ecrea se in cooling  loa d s a re ca u sed  by a
red u ction in interna l hea t g a ins w hen retrofit technolog ies a re insta lled .

Next, previou s eng ineering -ba sed  eva lu a tion resu lts, ta k en from  PG &E’s CEEI Prog ra m s, a re
presented  for u se in this CEM S a na lysis.

Su m m a ry of Existing  Resu lts

Both the 1995 a nd  1996 CEEI Eva lu a tion reports clea rly recom m end  tha t the eva lu a tion resu lts
be u sed  in su pport of fu tu re foreca sting  a nd  eva lu a tion efforts.

Specifica lly it is recom m end ed  tha t PG &E a d opt the fu ll loa d  hou rs of opera tion, the coincid ent
d iversity fa ctors (CDFs), the HVAC intera ctive effects, the la m p bu rnou t ra tes a nd  im pa ct by
costing  period  resu lts tha t w ere d eveloped  a s pa rt of the 1994 a nd  1995 prog ra m  yea r
eva lu a tion stu d ies.   It is these resu lts in pa rticu la r tha t w ere u sed  in su pport of the 1996 CEM S
Eva lu a tion.

The Retroa ctive W a iver d iscu ssed  a bove a llow s for the u se of the fu ll loa d  hou rs of opera tion,
the coincid ent d iversity fa ctors (CDFs), the HVAC intera ctive effects, the la m p bu rnou t ra tes

                                                  

4Althou g h there a re period s of tim e w hen lig hts a re g enera lly consid ered  off, m a ny lig hts a re either
a ccid enta lly or pu rposely left on d u ring  these period s.   The effective hou rs of lig hting  opera tion ca ptu red  d u ring
these off period s w ere a pplied  u sing  the opera ting  fa ctor term  (the proba bility tha t lig hts opera te d u ring  a
pa rticu la r tim e interva l).
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a nd  im pa ct by costing  period  resu lts tha t w ere d eveloped  a s pa rt of the 1994 a nd  1995 prog ra m
yea r eva lu a tion stu d ies, for the 1996 CEEI Eva lu a tion for lig hting  technolog ies.

Fu ll Loa d  Hou rs of Opera tion - Fu ll loa d  hou rs a ccou nt only for lig hting  system  opera tion, not
tota l im pa ct, w hich isola tes the lig hting  technolog y im pa cts from  the HVAC prog ra m  im pa ct
contribu tions.   Exhibit 3-6 presents the 1994 a nd  1995 M &E fu ll loa d  hou r resu lts for the ind oor
lig hting  end -u se elem ent.   The 1996 eva lu a tion estim a tes a re the m ea n a d ju sted  fu ll loa d  hou rs
(a n a vera g e of 1994 a nd  1995 M &E resu lts).

Exhibit 3-6
Equ iva lent Fu ll Loa d Hou rs by Bu siness Type

for Com m ercia l Lig hting  Technolog ies

Indoor Lig hting  Annu a l Hou rs of Opera tion

Eva lu a tion Estim a tes
Prog ra m  
Desig n 

Estim a te
Bu siness Type 1994 1995 M ea n 1995

Office 3,90 0 4,10 0 4,0 0 0 3,40 0
Reta il 4,20 0 4,70 0 4,450 4,70 0
Colleg e/U niv 3,70 0 4,10 0 3,90 0 3,50 0
School 2,0 0 0 2,30 0 2,150 2,10 0
G rocery 6,80 0 4,80 0 5,80 0 7,0 0 0
Resta u ra nt 4,80 0 4,40 0 4,60 0 4,80 0
Hea lth Ca re 4,90 0 3,90 0 4,40 0 4,0 0 0
Hotel/M otel 5,40 0 5,60 0 5,50 0 4,0 0 0
W a rehou se 3,10 0 4,0 0 0 3,550 4,0 0 0
Persona l Service NA† 4,10 0 4,10 0 4,0 0 0
Com m u nity Service NA† 2,70 0 2,70 0 4,0 0 0
M isc. 4,80 0 4,20 0 4,50 0 4,0 0 0

†  The Persona l Service a nd Com m u nity Service bu siness types w ere not defined in the 1994
   M &E stu dy. 

Coincid ent Diversity Fa ctors (CDFs)  - Exhibit 3-7 presents the 1994 a nd  1995 M &E coincid ent
d iversity fa ctor resu lts for the ind oor lig hting  end -u se elem ent.   The 1996 eva lu a tion estim a tes
a re the m ea n a d ju sted  CDF (a n a vera g e of 1994 a nd  1995 M &E resu lts).
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Exhibit 3-7
 Pea k  Hou r Coincident Diversity Fa ctors by Bu siness Type

for Com m ercia l Lig hting  Technolog ies

Indoor Lig hting  Su m m er On-Pea k  CDF

Eva lu a tion Estim a tes
Prog ra m  
Desig n 

Estim a te
Bu siness Type 1994 1995 M ea n 1995

Office 0 .78 0 .85 0 .81 0 .67
Reta il 0 .90 0 .87 0 .88 0 .67
Colleg e/U niv 0 .61 0 .76 0 .68 0 .67
School 0 .46 0 .38 0 .42 0 .67
G rocery 0 .91 0 .71 0 .81 0 .67
Resta u ra nt 0 .70 0 .66 0 .68 0 .67
Hea lth Ca re 0 .78 0 .70 0 .74 0 .67
Hotel/M otel 0 .64 0 .70 0 .67 0 .67
W a rehou se 0 .78 0 .90 0 .84 0 .67
Persona l Service NA† 0 .79 0 .79 0 .67
Com m u nity Service NA† 0 .48 0 .48 0 .67
M isc. 0 .71 0 .81 0 .76 0 .67

†  The Persona l Service a nd Com m u nity Service bu siness types w ere not defined in 
    the 1994 M &E stu dy. 

HVAC Intera ctive Effects  - Exhibit 3-8 presents com m ercia l sector m ea n HVAC energ y a nd
su m m er on-pea k  d em a nd  a d ju stm ent fa ctors by bu siness type tha t d escribe the ra tio of tota l
fixtu re a nd  HVAC im pa ct to fixtu re-only im pa ct.   These a d ju stm ents a re a pplied  by bu siness
type to estim a tes of  technolog y-only lig hting  im pa cts, yield ing  estim a tes of tota l im pa ct tha t
inclu d e the HVAC com ponent.   The 1996 eva lu a tion estim a tes u se the m ea n HVAC
a d ju stm ents (a n a vera g e of 1994 a nd  1995 M &E resu lts).
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Exhibit 3-8
Com m ercia l Sector HVAC Ad ju stm ents by Bu siness Type

for Com m ercia l Lig hting  Technolog ies

Intera ctive HVAC Energ y Adju stm ents (k W h)
Bu siness Type 1994 1995 M ea n

Office 1.14 1.19 1.17
Reta il 1.0 8 1.13 1.11
Colleg e/U niv 1.19 1.10 1.15
School 1.12 1.18 1.15
G rocery 1.12 1.14 1.13
Resta u ra nt 1.13 1.16 1.15
Hea lth Ca re 1.12 1.24 1.18
Hotel/M otel 1.16 1.11 1.14
W a rehou se 1.0 5 1.0 6 1.0 6
Persona l Service NA† 1.0 6 1.0 6
Com m u nity Service NA† 1.23 1.23
M isc. 1.10 1.0 6 1.0 8

Intera ctive HVAC Dem a nd Adju stm ents (k W )
Bu siness Type 1994 1995 M ea n

Office 1.24 1.26 1.25
Reta il 1.16 1.22 1.19
Colleg e/U niv 1.32 1.11 1.22
School 1.22 1.23 1.23
G rocery 1.23 1.26 1.25
Resta u ra nt 1.26 1.26 1.26
Hea lth Ca re 1.22 1.30 1.26
Hotel/M otel 1.0 7 1.20 1.14
W a rehou se 1.10 1.0 7 1.0 9
Persona l Service NA† 1.0 7 1.0 7
Com m u nity Service NA† 1.31 1.31
M isc. 1.16 1.0 9 1.13
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Exhibit 3-8 (cont’d )
Com m ercia l Sector HVAC Ad ju stm ents by Bu siness Type

for Com m ercia l Lig hting  Technolog ies

Intera ctive HVAC Therm  Adju stm ents (therm /G W H)*
Bu siness Type 1994 1995 M ea n

Office NA† -0 .39 -0 .39
Reta il NA† -0 .26 -0 .26
Colleg e/U niv NA† -0 .11 -0 .11
School NA† -0 .43 -0 .43
G rocery NA† -0 .0 9 -0 .0 9
Resta u ra nt NA† -0 .46 -0 .46
Hea lth Ca re NA† -0 .19 -0 .19
Hotel/M otel NA† -0 .0 5 -0 .0 5
W a rehou se NA† -0 .0 6 -0 .0 6
Persona l Service NA† -0 .0 7 -0 .0 7
Com m u nity Service NA† -0 .35 -0 .35
M isc. NA† -0 .0 8 -0 .0 8

*  Therm  im pa cts represent the im pa ct in a nnu a l therm  u sa g e per g ig a w a tt hou r of technolog y

    only im pa ct in a nnu a l energ y u se (therm /G W h). 

†  The Persona l Service a nd Com m u nity Service bu siness types w ere not defined in the 1994
    M &E stu dy. 

Bu rned -Ou t La m p Ra tes  - Exhibit 3-9 presents com m ercia l sector m ea n bu rned -ou t la m p  ra tes
by pre- vs.  post-retrofit technolog y type for certa in k ey technolog y g rou p seg m ents.   These
resu lts w ere a pplied  to the 1996 pre- a nd  post-retrofit connected  loa d  a ssu m ptions to a ccou nt
for the hig her proba bility of la m p bu rnou t in the pre-retrofit technolog ies.   The 1996 eva lu a tion
estim a tes u se the m ea n bu rned -ou t la m p  a d ju stm ents (a n a vera g e of 1994 a nd  1995 M &E
resu lts).

Exhibit 3-9
Com m ercia l Sector Bu rned-Ou t La m p Ra tes

for Com m ercia l Lig hting  Technolog ies

Observed Bu rned Ou t La m p Ra te
Pre- or Post-Retrofit Technolog y G rou p 1994 1995 M ea n

Pre-Retrofit Inca ndescent 2.16% 2.10 % 2.13%

Sta nda rd Flu orescent 3.0 5% 1.98% 2.52%

Post-Retrofit Com pa ct Flu orescent 0 .37% 1.39% 0 .88%

Sta nda rd Flu orescent 0 .26% 0 .51% 0 .39%
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Sa ving s by  Costing  Period  - Exhibit 3-10 presents com m ercia l sector k W  Ad ju stm ent Fa ctors
a nd  k W h Ad ju stm ent Fa ctors by PG &E costing  period , ba sed  on the 1994 a nd  1995 eva lu a tion
resu lts.   These resu lts w ere a pplied  to the 1996 im pa cts to a ccou nt for the requ ired  a lloca tion of
im pa cts by costing  period .   The 1996 eva lu a tion estim a tes u se the m ea n Ad ju stm ent Fa ctors (a n
a vera g e of 1994 a nd  1995 M &E resu lts).

Exhibit 3-10
Com m ercia l Sector Im pa cts by Costing  Period

for Com m ercia l Lig hting  Technolog ies

Tim e-of-U se Im pa ct Distribu tion

PG &E Cost Period
1994 k W  

Adju stm ent 
Fa ctor

1995 k W  
Adju stm ent 

Fa ctor

M ea n k W  
Adju stm ent 

Fa ctor

1994 k W h 
Adju stm ent 

Fa ctor

1995 k W h 
Adju stm ent 

Fa ctor

M ea n k W h 
Adju stm ent 

Fa ctor
Su m m er On-Pea k : 
M a y 1 to Oct. 31 
12:0 0  PM  - 6:0 0  PM  
W eek da ys

1.0 0 1.0 0 1.0 0 0 .16 0 .14 0 .15

Su m m er Pa rtia l Pea k : 
M a y 1 to Oct. 31 
8:30  AM  - 12:0 0  PM  & 
6:0 0  PM  - 9:30  PM   
W eek da ys

1.0 1 1.0 6 1.0 3 0 .14 0 .14 0 .14

Su m m er Off-Pea k : 
M a y to Oct. 31 
9:30  PM  - 8:30  AM

0 .74 0 .86 0 .80 0 .24 0 .22 0 .23

W inter Pa rtia l Pea k : 
Nov. 1 to April 31 
8:30  AM  - 9:30  PM    
W eek da ys

0 .77 0 .85 0 .81 0 .26 0 .28 0 .27

W inter Off-Pea k : 
Nov. 1 to April 31 
9:30  PM  - 8:30  AM   
Other

0 .66 0 .88 0 .77 0 .20 0 .22 0 .21

Selected Per-U nit Lig hting  End-U se Resu lts

A su m m a ry of per-u nit im pa ct a nd  cost resu lts a re presented  in Exhibit 3-11 for selected
M ea su res/ Pra ctices tha t w ere a d opted  by CEM S pa rticipa nts.   Per-U nit estim a tes, inclu d ing
those d epicted  here, w ere u sed  in conju nction w ith the existing  CEEI m od els ju st presented , to
d eterm ine ind ivid u a l cu stom er k W , k W h a nd  therm  im pa cts for pa rticipa nts tha t reported
M ea su re/ Pra ctice a d option.   The im pa cts a re technolog y-only k W  a nd  k W h estim a tes, before
the a pplica tion of a ny HVAC a d ju stm ent.   The increm enta l a nd  tota l insta lla tion cost fig u res
w ere ta k en from  PG &E Ad vice Filing  record s.
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Exhibit 3-11
Per-U nit Im pa cts a nd Costs for the Lig hting  End-U se

PG &E                        
L-Code M ea su re Description U nits

Adju sted Per-
U nit NC 
Im pa ct 
(W a tts)

Increm enta l 
Cost per 
U nit ($)

Tota l Cost 
per U nit ($)

Per-U nit Annu a l 
Energ y Im pa ct 

(k W h)

Per-U nit 
Coincident 

Dem a nd Sa ving s 
(k W )

L14
2 La m p Electronic 
Ba lla sts Ba lla sts 17.1 $30 .0 0 $30 .0 0 - -

L174
Com pa ct Flu orescent 
14-25 W a tts La m ps 52.6 $11.50 $21.0 0 - -

L19 4' Flu orescent Dela m p La m ps Rem oved 43.4 $35.0 0 $35.0 0 - -

L21
Repla ce La m ps a nd 
Ba lla sts 2' T8 La m ps 9.9 $20 .0 0 $20 .0 0 - -

L22
Repla ce La m ps a nd 
Ba lla sts 3' T8 La m ps 12.2 $20 .0 0 $20 .0 0 - -

L23
Repla ce La m ps a nd 
Ba lla sts 4' T8 La m ps 10 .9 $14.68 $14.68 - -

L24
Repla ce La m ps a nd 
Ba lla sts 8' T8 La m ps 20 .8 $19.50 $19.50 - -

L26
Interior HID 10 1-175 
W a tts Fixtu res 240 $150 .0 0 $150 .0 0 - -

L27
Interior HID 176-250  
W a tts Fixtu res 528 $160 .0 0 $160 .0 0 - -

L28
Exterior HID 0 -10 0  
W a tts Fixtu res 113 $95.0 0 $95.0 0 - -

L29
Exterior HID 10 1-175 
W a tts Fixtu res 240 $150 .0 0 $150 .0 0 - -

L31 Tim e Clock s Tim eclock s NA $30 .75 $30 .75 439 0 .0 0
L35 Bypa ss Tim ers Tim ers NA 412 0 .0 0
L36 Photocells Photocells NA $10 .0 0 $10 .0 0 99 0 .0 0

L5
Exit Sig n Retrofit 
Inca ndescent to CF Fixtu res 29 -$43.0 0 $30 .0 0 254 0 .0 3

L6
Exit Sig n Retrofit 
Inca ndescent to LED Fixtu res 36 -$49.0 0 $75.0 0 315 0 .0 4

L60 Ha log en < 50  W a tts La m ps 30 $1.50 $7.0 0 - -
L61 Ha log en >50  W a tts La m ps 50 $2.0 0 $7.50 - -

L64
Com pa ct Flu orescent 5-
13 W a tts La m ps 43.9 $14.50 $20 .0 0 - -

L7
Inca ndescent to T12 
Conversion Fixtu res 20 6.17 -$67.0 0 $70 .0 0 - -

L77
Hig h Ou tpu t T8 
Conversion Fixtu res 45 $67.0 0 $67.0 0 - -

L79
Interior HID 36-70  
W a tts Fixtu res 112 $70 .0 0 $70 .0 0 - -

L8
Inca ndescent to T8 
Conversion Fixtu res 235.8 -$67.0 0 $70 .0 0 - -

L80
Interior HID 71-10 0  
W a tts Fixtu res 155 $80 .0 0 $80 .0 0 - -

L81
Interior HID 251-40 0  
W a tts Fixtu res 620 $230 .0 0 $230 .0 0 - -

L83
Ceiling  M ou nted 
Occu pa ncy Sensors Sensors NA $80 .0 0 $80 .0 0 824 0 .0 0
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3.2.3 HVAC End-U se M odels

The HVAC eng ineering  a na lysis consisted  of sim plified  m od els, ba sed  la rg ely u pon PG &E’s
Ad vice Filing s, tha t w ere a pplied  to ea ch cu stom er self-reported  a d option a nd  other d a ta  ta k en
from  the ind ivid u a l ha rd  copy su rvey on a  cu stom er by cu stom er ba sis.

Selected Per-U nit HVAC End-U se Resu lts

A su m m a ry of per-u nit im pa ct a nd  cost resu lts a re presented  in Exhibit 3-12 for selected
M ea su res/ Pra ctices tha t w ere a d opted  by CEM S pa rticipa nts.   Per-U nit estim a tes w ere u sed  to
d eterm ine ind ivid u a l cu stom er k W , k W h a nd  therm  im pa cts for pa rticipa nts tha t reported
M ea su re/ Pra ctice a d option.   The increm enta l a nd  tota l insta lla tion cost fig u res w ere ta k en from
PG &E Ad vice Filing  record s.

Exhibit 3-12
Per-U nit Im pa cts a nd Costs for the HVAC End-U se

PG &E              
S-Code

M ea su re/Pra ctice 
Description U nits

Per-U nit 
Annu a l 
Energ y 
Im pa ct 
(k W h)

Per-U nit 
Annu a l 
Therm  
Im pa ct 
(therm s)

Per-U nit 
Coincident 
Dem a nd 
Im pa ct 
(k W )

Per-U nit 
Increm ent
a l Cost ($)

Tota l Per-
U nit Cost 

($)
Sou rce of Per-U nit 

Estim a tes

S22 Adju sta ble Speed Drive hp 753 0 0 .0 0 0 0 $20 2.0 $20 2.0 1996 Advice Filing

S96 Cooling  Tow er Repla cem ent sqft x 10 0 0 433 0 0 .160 0 $130 .0 $130 .0 1997 Advice Filing

S14 Eva pora tive Condenser ton delta  EER 82 0 0 .0 510 $40 .0 $40 .0 1996 Advice Filing

S21 Eva pora tive Cooler tons cooling 2,911 0 1.660 0 $127.0 $127.0 1996 Advice Filing

NA HVAC M &O AC u nit 2,0 71 0 0 .30 0 0 $0 .0 $0 .0
Xenerg y 1992 M EC 
Sa ving s Ca lcu la tions

S17 HVAC Tim eclock tim eclock s 4,171 1,866 0 .0 0 0 0 $113.0 $267.5 1996 Advice Filing

S18 Prog ra m m a ble Therm osta t therm osta ts 4,0 93 1,0 95 0 .0 0 0 0 $20 5.0 $30 0 .0 1996 Advice Filing

S6 PTAC ton delta  EER 162 0 0 .1180 $65.0 NA 1996 Advice Filing

S160 Air-Sou rce AC Repla cem ent ton delta  EER 122 0 0 .0 750 $50 .0 NA 1996 Advice Filing

S20 W indow  Film sqft film 14 0 0 .0 0 64 $1.8 $1.8 1996 Advice Filing

3.2.4 Other End-U se M odels

The Other end -u se eng ineering  a na lysis consisted  of sim plified  eng ineering  m od els, ba sed
la rg ely u pon PG &E’s Ad vice Filing s, tha t w ere a pplied  to ea ch cu stom er ba sed  on their self-
reported  a d option a nd  other d a ta  ta k en from  the ind ivid u a l ha rd  copy su rvey.
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Selected Per-U nit Other End-U se Resu lts

A su m m a ry of per-u nit im pa ct a nd  cost resu lts a re presented  in Exhibit 3-13 for selected
M ea su res/ Pra ctices tha t w ere a d opted  by CEM S pa rticipa nts.   Per-U nit estim a tes w ere u sed  to
d eterm ine ind ivid u a l cu stom er k W , k W h a nd  therm  im pa cts for pa rticipa nts tha t reported
M ea su re/ Pra ctice a d option.   The increm enta l a nd  tota l insta lla tion cost fig u res w ere ta k en from
PG &E Ad vice Filing  record s.

Exhibit 3-13
Per-U nit Im pa cts a nd Costs for Other End  U ses

PG &E 
Code

M ea su re/Pra ctice 
Description U nits

Per-U nit 
Annu a l 
Energ y 
Im pa ct 
(k W h)

Per-U nit 
Annu a l 
Therm  
Im pa ct 

(therm s)

Per-U nit 
Coincident 
Dem a nd 

Im pa ct (k W )

Per-U nit 
Increm enta l 

Cost ($)

Per-U nit 
Tota l Cost 

($)
Sou rce of Per-U nit 

Estim a tes

NA
Repla ce Electric Hot 
W a ter w ith G a s w a ter hea ters 9,40 0 -159 1.0 731 $40 0 .0 $40 0 .0 EM S Su rvey

M 20 M otor Retrofit hp 150 0 0 .0 234 $6.0 $139.0 1996 Advice Filing

R50
Refrig era tion Door 
G a sk ets 2 linea r ft of door 2,0 91 0 0 .2390 $80 .0 $80 .0

1995 EEI Eva lu a tion, a nd 
1996 Advice Filing

NA Refrig era tion M &O 6 ft m ed tem p displa y 69 0 0 .0 10 0 NA NA
Xenerg y 1992 M EC 
Sa ving s Ca lcu la tions

R5
Refrig era tion Ca se 
Doors linea r ft displa y 40 3 0 0 .0 460 $10 0 .0 $10 0 .0 1996 Advice Filing

NA Repa ir Lea k y Fa u cet fa u cets repa ired 0 23 0 .0 0 0 0 NA NA Bu siness Edg e Report

R15 Repla ced Condenser ton 1,185 0 0 .1550 $10 5.0 NA 1996 Advice Filing

NA Repla ce Refrig era tor refrig era tors 126 0 0 .0 0 0 0 $25.0 NA
1996 Advice Filing  
(Residentia l)

R2
Strip Cu rta ins for W a lk -
in sqft 386 0 0 .0 441 $3.1 NA

1995 EEI Eva lu a tion, a nd 
1996 Advice Filing

NA
W a ter Hea ter Bla nk et - 
G a s bla nk ets 0 30 0 .0 0 0 0 $20 .0 $20 .0 EM S Su rvey

NA
W a ter Hea ter Bla nk et - 
Electric bla nk ets 2,0 11 0 0 .2296 $20 .0 $20 .0 EM S Su rvey

NA W a ter hea ter tim er tim ers 1,830 0 0 .0 0 0 0 NA NA EM S Su rvey

 3.3 STATISTICAL ANALYSIS

 M u ltiva ria te tim e-series, cross sectiona l SAE reg ression m od els w ere a pplied  to m eet the
requ irem ents of a  Loa d  Im pa ct Reg ression M od el (LIRM ), a s d efined  in the Protocols,
consistent w ith best ind u stry pra ctice.

3.3.1 Overview

The k ey objective of the billing  a na lysis is to d eterm ine the first-yea r prog ra m  energ y im pa cts.
A sta tistica l a na lysis is em ployed  to m od el the d ifferences of cu stom ers’ energ y u sa g e betw een
pre- a nd  post-insta lla tion period s u sing  a ctu a l cu stom er billing  d a ta .   The m od el is specified
u sing  the billing  d a ta  a nd  ind epend ent va ria bles g a thered  in the telephone su rvey tha t expla in
cha ng es in cu stom ers’ energ y u sa g e, inclu d ing  the eng ineering  estim a tes of energ y im pa ct d u e
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to prog ra m  pa rticipa tion.   This sta tistica lly a d ju sted  eng ineering  (SAE) a na lysis is consistent
w ith the requ irem ents of the LIRM  d efined  in the CPU C ’s Protocols.

The resu lts of the billing  reg ression a na lysis a re estim a ted  a s ra tios, term ed  "SAE coefficients,"
of rea lized  im pa cts to the eng ineering  im pa ct estim a tes.   These rea lized  im pa cts represent the
fra ction of eng ineering  estim a tes a ctu a lly “observed ” or “d etected ” in the sta tistica l a na lysis of
the billing  d a ta .   The SAE coefficients estim a ted  in the billing  a na lysis a re rela tive to the resu lts
of the eva lu a tion-ba sed  eng ineering  estim a tes, not the PG &E Prog ra m  ex a nte estim a tes.   This
d istinction is im porta nt, a s the SAE coefficients a re then u sed  to estim a te g ross ex post prog ra m
im pa cts, w hich in tu rn a re u sed  to ca lcu la te rea liza tion ra tes rela tive to the ex a nte estim a tes.

The rem a ind er of this section presents the a na lysis find ing s for CEM S g ross billing  a na lysis.

3.3.2 Da ta  Sou rces for Billing  Reg ression Ana lysis

The billing  reg ression a na lysis for the 1996 CEM S Eva lu a tion u ses d a ta  from  five prim a ry d a ta
sou rces:  PG &E’s M a rk eting  Decision Su pport System  (M DSS) tra ck ing  d a ta ba se, the billing
d a ta ba se, the telephone su rvey d a ta , the eng ineering  estim a tes of cha ng es in u sa g e betw een the
pre- a nd  post-insta lla tion period s, a nd  w ea ther d a ta  from  PG &E’s loa d  resea rch w ea ther sites.
A su m m a ry of the d a ta  elem ents u sed  in the reg ression a na lysis a re presented  below .

Prog ra m  Pa rticipa nt Tra ck ing  System

The pa rticipa nt tra ck ing  system  for the On-Site, Telephone, a nd  Bu siness Ed g e Prog ra m s a re
m a inta ined  a s pa rt of the M DSS.   It conta ins cu stom er conta ct inform a tion, prog ra m  su rvey
cod es w hich link  the M DSS record  to a  pa per a pplica tion form , a nd  technica l inform a tion a bou t
recom m end ed  m ea su res a nd / or pra ctices.   There is, u nfortu na tely, no specific inform a tion
reg a rd ing  the recom m end ed  qu a ntities to insta ll, or qu a ntifia ble estim a tes of energ y, d em a nd ,
a nd  therm  sa ving s.   This d a ta  ha d  to be collected  d u ring  the telephone su rvey of the CEM S
pa rticipa nt.   The M DSS d a ta ba se is link ed  to the billing  d a ta ba se a nd  other prog ra m  d a ta ba ses
throu g h PG &E’s cu stom er specific control nu m ber.

PG &E Billing  D a ta

The PG &E billing  d a ta  u sed  in this yea r’s eva lu a tion stu d y w ere obta ined  from  tw o d ifferent
d a ta  requ ests to PG &E’s Loa d  Da ta  Services d epa rtm ent.   The orig ina l nonresid entia l billing
d a ta set conta ined  prora ted  m onthly energ y u sa g e for a ll nonresid entia l a ccou nts in PG &E’s
service territory, a nd  w a s u sed  in the sa m ple d esig n d escribed  in Section 3. 1.   The billing
histories conta ined  in this d a ta ba se ru n from  Ja nu a ry 1995 throu g h April 1997.

A second  billing  d a ta set w a s la ter obta ined  from  PG &E Loa d  Da ta  Services for u se in the SAE
a na lysis.   This billing  d a ta set conta ins bill rea d ing s tha t ru n from  Ja nu a ry 1993 throu g h
Decem ber 1994, a nd  then from  Ja nu a ry 1997 to Septem ber 1997.   The resu lting  com bined
d a ta set represents the billing  series of PG &E pro-ra ted  m onthly u sa g e d a ta  for ea ch ca lend a r
m onth from  Ja nu a ry 1993 to Septem ber 1997.
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W ea ther Da ta

The hou rly d ry bu lb tem pera tu re collected  for 25 PG &E loa d  resea rch w ea ther sites w a s u sed  in
the billing  reg ression a na lysis to ca lcu la te tota l m onthly cooling  d eg ree d a ys for ea ch m onth in
the a na lysis period .   For ea ch cu stom er in the a na lysis d a ta set, the a ppropria te w ea ther site w a s
link ed  to tha t cu stom er by u sing  the PG &E-d efined  w ea ther site to PG &E loca l office m a pping
(em bed d ed  in the a ccou nt cod e for ea ch cu stom er).

Telephone Su rvey Da ta

All a va ila ble telephone su rveys (except for the pa rticipa nts tha t d id  not a d opt a ny
recom m end ed  m ea su res) collected  a s pa rt of the eva lu a tion for the CEM S Prog ra m  w ere u sed
a s inpu ts to the billing  reg ression a na lysis.   Tw o telephone su rvey sa m ples tota ling  816 sa m ple
points (354 pa rticipa nt a d opters a nd  462 nonpa rticipa nts) w ere u tilized  for the CEM S
Eva lu a tion.   The d a ta  collected  in the telephone su rvey su pplies inform a tion on energ y-rela ted
cha ng es a t ea ch site for the billing  period  covered  by the billing  reg ression a na lysis.   For a
d eta iled  d iscu ssion of the telephone su rvey a nd  the fina l sa m ple d isposition, see Su rvey
Appendices.   A d iscu ssion of the sa m ple d esig n ca n be fou nd  in Section 3. 1.

Eng ineering  Estim a tes

Eng ineering  estim a tes of sa ving s w ere estim a ted  for ea ch of the 354 pa rticipa nt a d opters.
Sepa ra te estim a tes of energ y sa ving s w ere ca lcu la ted  for every m ea su re a nd  pra ctice a d opted .
The Eng ineering  Ana lysis (Section 3. 2) d iscu sses the ca lcu la tion of the sa ving s estim a tes u sed  in
the billing  a na lysis in g rea ter d eta il.

3.3.3 Da ta  Ag g reg a tion a nd Ana lysis Da ta set Developm ent

Beca u se m a ny m ea su res a nd  pra ctices a d opted  u nd er the CEM S Prog ra m  a ffected  m u ltiple
cu stom er a ccou nts w ithin a  u niqu e site, the billing  a na lysis ha d  to be perform ed  a t the site
level.   Therefore, a ll a ccou nt level d a ta  (inclu d ing  billing  u sa g e) ha d  to be a g g reg a ted  u p  to the
Q C  d efined  site id entifier.   In PG &E’s billing  d a ta , a n a rra y of va ria bles a re d efined  to tra ck  a
cu stom er.   These inclu d e the follow ing :

• Control nu m ber, w hich is the finest level of a g g reg a tion, a nd  is u su a lly u niqu e to a
cu stom er’s m eter.

• Prem ise nu m ber, w hich is u sed  to d efine a  u niqu e site, bu t ca n som etim es conta in
m u ltiple bu ild ing s.   The prem ise nu m ber m a y m a p  to m a ny control nu m bers, bu t a
control nu m ber w ill a lw a ys m a p  to a  u niqu e prem ise nu m ber.

• Corpora tion nu m ber, w hich is u sed  to d efine a  u niqu e corpora tion, w hich ca n m a p  to
m a ny prem ise nu m bers.   A prem ise nu m ber m a ps to a  u niqu e corpora tion nu m ber.

Of the three, the prem ise nu m ber serves a s the best ind ica tor of a  u niqu e site.   How ever, there
a re som e prem ise nu m bers tha t conta in m u ltiple sites.   To a d d ress this issu e, the cu stom er’s
service a d d ress w a s a lso u sed  to help id entify a  u niqu e site.   If there w a s m ore tha n one service
a d d ress for a  prem ise nu m ber, it w a s brok en ou t into m u ltiple sites.   Therefore, a  u niqu e site
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w a s d efined  a s a ll of the control nu m bers w ithin a  u niqu e com bina tion of service a d d ress,5
prem ise nu m ber, a nd  corpora tion nu m ber.   A u niqu e Site ID w a s crea ted  ba sed  on this
com bina tion of a d d ress, prem ise, a nd  corpora tion to serve a s the k ey va ria ble for link ing  d a ta .

The telephone su rveys w ere sa m pled  a t the Site ID level, a nd  a ll qu estions w ere phra sed  to a sk
a bou t a ll of the control nu m bers a ssocia ted  w ith the Site ID.   The eng ineering  estim a tes of
cha ng e w ere a lso a g g reg a ted  to the Site ID level.

As d iscu ssed  a bove, a  tota l of 354 pa rticipa nt a d opters a nd  462 nonpa rticipa nts com prised  the
billing  a na lysis d a ta ba se.   The m ea su res a nd  pra ctices insta lled  a m ong  the 354 a d opters w ere
seg m ented  by m a jor end  u se:  lig hting , HVAC, a nd  other.   There w ere 193 sites tha t a d opted
lig hting  m ea su res a nd / or pra ctices, 124 tha t a d opted  HVAC, a nd  49 tha t a d opted  other.

3.3.4 Ana lysis Periods

W hen the billing  reg ression a na lysis is u sed  to m od el the cha ng e of consu m ption a ttribu ta ble to
the prog ra m  m ea su res, the first step is to isola te the pre- a nd  post-insta lla tion period s for ea ch
cu stom er in the a na lysis d a ta ba se so tha t the im pa ct of these m ea su res ca n be verified .

Billing  d a ta  w ere a va ila ble from  Ja nu a ry 1993 throu g h Septem ber 1997.   To m a xim ize the
nu m ber of post insta lla tion m onths in the reg ression m od el, a  post period  of October 1996
throu g h Septem ber 1997 w a s u sed .   Beca u se su rveyed  pa rticipa nts a nd  nonpa rticipa nts w ere
a sk ed  a bou t cha ng es tha t ha ve occu rred  a t their fa cility since Ja nu a ry 1995, a  pre-period  of
October 1993 throu g h Septem ber 1994 w a s u sed .

 3.3.5 Da ta  Censoring

 Three types of d a ta  censoring  w a s a pplied  to the billing  a na lysis sa m ple fra m e to rem ove
cu stom ers w ith inva lid  d a ta .

• The m ost com m on rem ova l w a s cu stom ers w ith inva lid  billing  d a ta .   Ea ch cu stom er
m u st “pa ss” tw o criteria  to be inclu d ed  in the billing  a na lysis sa m ple fra m e, a s
d iscu ssed  below .

• Extrem ely la rg e cu stom ers w ere rem oved  from  the sa m ple fra m e a  priori.   There a re
severa l im porta nt fa ctors tha t ha ve influ enced  this d ecision, a s d iscu ssed  below .

• In insta nces w here the eng ineering  a na lysis ind ica ted  tha t the m ea su re or pra ctice
a d opted  ha d  no a ssocia ted  sa ving s, or w here the a d opted  m ea su re or pra ctice ca u sed  a n
increa se in u sa g e, the cu stom er w a s rem oved  from  the sa m ple fra m e.

                                                  

5 Beca u se of potentia l d a ta  entry errors in the billing  system , or inconsistencies in tra ck ing  service a d d resses in
the billing  system , only the first eig ht cha ra cters of the service a d d ress w ere u sed .   G enera lly, this w ou ld  conta in
the nu m eric portion of the a d d ress a nd  the first few  cha ra cters of the street na m e.   For the la rg e m a jority of record s
in the billing  system , prem ise nu m ber a nd  service a d d ress w ere u niqu e.
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Inva lid U sa g e

For cu stom ers to be inclu d ed  in the fina l billing  a na lysis, cu stom ers ha d  to ha ve billing  d a ta
tha t m et tw o criteria .   The first w a s tha t the pre- a nd  post-insta lla tion a nnu a l bills ha d  to ha ve
been com prised  of a t lea st six non-zero m onthly bills.   If there w ere seven or m ore m onthly bills
w ith zero energ y, the cu stom er w a s rem oved  from  the a na lysis.   If there w ere betw een one a nd
six m onthly bills w ith zero energ y, the rem a ining  m onths w ere prora ted  to a n a nnu a l estim a te.

The second  criteria  held  tha t the pre-insta lla tion a nnu a l bill cou ld  not be m ore tha n tw ice or less
tha n one ha lf the post-insta lla tion bill.   If this occu rred , the cu stom er w a s rem oved  from  the
SAE a na lysis.

Exhibit 3-14 presents the nu m ber of pa rticipa nts a nd  nonpa rticipa nts tha t w ere d eleted  for ea ch
of the a bove criteria .   Only 27 pa rticipa nts a nd  20 nonpa rticipa nts w ere d eleted .   Of the 47
cu stom ers d eleted , 39 w ere d eleted  d u e to the zero bill criteria .

Exhibit 3-14
Distribu tion of Cu stom ers Rem oved  From  Billing  Ana lysis

By Da ta  Censoring  Criteria
Cu stom ers w ith Inva lid  Billing  D a ta

Pa rticipa nt or 
Nonpa rticipa nt

Zero M onthly 
Bills > 6 U sa g e Tripled

Nu m ber 
Rem oved From  

Ana lysis

NP No Yes 5
NP Yes No 7
NP Yes Yes 8

TOTAL 20
P No Yes 3
P Yes No 2
P Yes Yes 22

TOTAL 27

La rg e Cu stom ers

Cu stom ers w hose a nnu a l pre-insta lla tion energ y consu m ption exceed ed  three m illion k W h
w ere exclu d ed  from  the billing  a na lysis.   A tota l of 8 pa rticipa nts a nd  10 nonpa rticipa nts w ere
d ropped  for this rea son.   This d ecision w a s m a d e a  priori to collecting  the su rvey d a ta , a s is
d ocu m ented  in the Eva lu a tion Resea rch Pla n; a nd  is ba sed  u pon the resu lts of the previou s tw o
CEEI Lig hting  Eva lu a tions, both of w hich w ere u nsu ccessfu l in obta ining  relia ble resu lts w hen
inclu d ing  cu stom ers w ith u sa g e a bove this level.   This is a lso consistent w ith the
recom m end a tions m a d e by the Verifica tion Report of PG &E’s 1995 Com m ercia l Lig hting
Eva lu a tion, w hich sta tes “prog ra m  effects ca n be d ifficu lt to d etect for la rg e cu stom ers,” a nd
recom m end ed  censoring  la rg e cu stom ers for the fina l billing  a na lyses.
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No Sa ving s

The eng ineering  a na lysis ind ica ted  tha t som e m ea su res a nd  pra ctices a d opted  ha d  no
a ssocia ted  sa ving s.   C u stom ers w ith m ea su re/ pra ctices tha t ha d  no a ssocia ted  sa ving s w ere not
inclu d ed  in the fina l billing  m od el.   How ever, cu stom ers w ith m u ltiple a d options w ere
inclu d ed  a s long  a s a t lea st one a d option ha d  a  sa ving s estim a te.   A tota l of 65 cu stom ers w ere
rem oved  for this rea son a lone.   In a d d ition, one other cu stom er w a s id entified  a s ha ving  a n
a d opted  m ea su re or pra ctice tha t ca u sed  a n increa se in u sa g e, w hich w a s not inclu d ed  in the
a na lysis.

Exhibit 3-15 below  su m m a rizes a ll of the d a ta  censoring  d iscu ssed  a bove.   Overa ll, a  tota l of 30
nonpa rticipa nts a nd  110 pa rticipa nts w ere rem oved  from  the billing  a na lysis, resu lting  in a
sa m ple of 234 pa rticipa nts a nd  432 nonpa rticipa nts.   Of the rem a ining  234 pa rticipa nt sites, 138
ha d  lig hting  a d options, 102 ha d  HVAC a d options, a nd  43 ha d  other a d options.

Exhibit 3-15
Distribu tion of Cu stom ers Rem oved  from  Billing  Ana lysis

By Da ta  Censoring  Criteria

Pa rticipa nt or 
Nonpa rticipa nt

Zero M onthly 
Bills > 6

U sa g e Tripled 
or Cu t in Third?

La rg e 
Cu stom er?

M ea su re 
Increa ses 

U sa g e

No Im pa ct 
Estim a ted

Nu m ber of 
Sites 

Rem 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
P No No No No Yes 65
P No No No Yes No 1
P No No Yes No No 7
P No No Yes No Yes 1
P No Yes No No No 3
P No Yes No No Yes 1
P Yes No No No No 2
P Yes No No No Yes 3
P Yes Yes No No No 22
P Yes Yes No No Yes 5

TOTAL 110

3.3.6 M odel Specifica tion

The billing  reg ression a na lysis for the CEM S Eva lu a tion u sed  tw o d ifferent m u ltiva ria te
reg ression m od els u nd er a n integ ra ted  fra m ew ork  of provid ing  u nbia sed  a nd  robu st m od el
estim a tes in the com m ercia l sector.   The k ey fea tu re of the a pproa ch is tha t it em ploys a
sim u lta neou s equ a tion a pproa ch to a ccou nt for both the yea r-to-yea r a nd  cross-sectiona l
va ria tion in a  m a nner tha t consistently a nd  efficiently isola tes prog ra m  im pa cts.
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A ba seline m od el is initia lly estim a ted  u sing  only the com pa rison (nonpa rticipa nt) g rou p
sa m ple.   This m od el estim a tes a  rela tionship tha t is then u sed  to foreca st w ha t the post-
insta lla tion-yea r energ y consu m ption for pa rticipa nts (a s a  fu nction of pre-insta lla tion yea r
u sa g e) w ou ld  ha ve been in the a bsence of the prog ra m .   In this w a y, ba seline energ y u sa g e is
foreca sted  for pa rticipa nts by a ssu m ing  tha t their u sa g e w ill cha ng e, on a vera g e, in the sa m e
w a y tha t u sa g e d id  for the com pa rison g rou p.

The resu lting  SAE coefficients from  the first ba seline m od el a re u sed  to a d ju st the eng ineering
estim a tes of expected  a nnu a l energ y im pa cts for the entire pa rticipa nt popu la tion.   These
im pa cts a re presented  in Section 4 a nd  a re u sed  to com pu te prog ra m  rea liza tion ra tes.

Ba seline M odel

The ba seline m od el expla ins post-insta lla tion energ y u sa g e a s a  fu nction of the pre-insta lla tion
energ y u sa g e, w ea ther cha ng es, a nd  cu stom er self-reports of fa ctors tha t cou ld  a ffect energ y
u sa g e.   In ord er to isola te the prog ra m  im pa ct from  the energ y u sa g e cha ng es, only the
com pa rison g rou p is u sed  to fit this m od el.   The ba seline m od el ha s the follow ing  fu nctiona l
form :

εηγβ ++∗∆+= ∑∑ k kikipreiiprejjipost ChgkWhCDDkWhkWh ,,,, )()(

W here,

ipostkWh ,  a nd  iprekWh ,  a re cu stom er i’s a nnu a lized  energ y u sa g e for the post- a nd  pre-
insta lla tion period s, respectively;

iCDD∆  a re the a nnu a l cha ng e of cooling  d eg ree d a ys (ba se 62° F) betw een the post-
insta lla tion yea r a nd  pre-insta lla tion yea r;

kiChg ,  a re the cu stom er self-reported  cha ng e va ria bles from  the su rvey d a ta , inclu d ing
a d d ing , repla cing , or rem oving  equ ipm ent a ssocia ted  w ith m a jor end  u ses, a nd  cha ng es
in squ a re foota g e a nd   nu m ber of em ployees;

β , γ a nd  η  a re the estim a ted  slopes on their respective ind epend ent va ria bles.
Sepa ra te slopes on pre-u sa g e a re estim a ted  by bu siness type; a nd ,

ε  is the ra nd om  error term  of the m od el.

For ea ch cu stom er in the a na lysis d a ta set, a  post-insta lla tion pred icted  u sa g e va lu e is ca lcu la ted
u sing  the pa ra m eters of the ba seline m od els estim a ted  for the 1994 to 1997 a na lysis period .
They both ta k e the sa m e fu nctiona l form  w ith d ifferent seg m ent-level intercept series a nd
slopes ( β  a nd  γ):

ipreiiprejjprepreipost kWhCDDkWhCDDkWhFhWk ,,, )()(),(ˆ ∗∆+=∆= ∑ γβ
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Exhibit 3-16 su m m a rizes the fina l ba seline m od el resu lts tha t w ere estim a ted  u sing  432
nonpa rticipa nt cu stom ers, a s d iscu ssed  in the Da ta  Censoring  section.   Exhibit 3-16 su m m a rizes
the ind epend ent va ria bles u sed  in the ba seline m od el, tog ether w ith the t-sta tistics a nd  the
sa m ple sizes a va ila ble for ea ch pa ra m eter estim a te u sed  to pred ict the post-period  u sa g e.   The
fina l fu nctiona l rela tion is estim a ted  a s follow s:

Ba seline M od el (1994 to 1997):

ii

iiii

iiii

iiii

i

kWhCDD

kWhCDDkWhCDD

kWhCDDkWhCDD

kWhCDDkWhCDD
MISCCOMOTHCOMSM

PERSVCWHRSEHOTMOTHOSP
RESTRNTGRCOTHGRCSMSCHOOL

RETOTHRETSMOFFOTHOFFSMhWk

,94,9497

,94,9497,94,9497

,94,9497,94,9497

,94,9497,94,9497

,97

16000661.0

13000393.012000105.0

11000339.04000337.0

3000046872.02*000137.0
4*35.14_*15.14_*09.1

4*28.14*26.14*10.14*15.1
4*97.04_*18.14_*13.14*26.1

4_*00.14_10.14_*16.14_06.1ˆ

∗∗−
∗∗+∗∗−

∗∗−∗∗−
∗∗+∗−

+++
++++

++++
+∗++∗=

−

−−

−−

−−

Pa rticipa nt SAE M odel

U sing  the pred icted  post-insta lla tion u sa g e va lu es estim a ted  in the ba seline m od el, a
sim u lta neou s equ a tion m od el is specified  to estim a te the SAE coefficients on energ y im pa ct.
The SAE sim u lta neou s system  ca n be d escribed  a s follow s:

ik kikmm miii ChgEngCDDkWhFkWhhWkkWh µηβ ++=∆−=− ∑∑ ,
''

9494,97,97,97 ),(ˆ

The d ifference betw een pred icted  a nd  a ctu a l u sa g e in 1997 w a s u sed  a s the d epend ent va ria ble
in a  SAE m od el.   As d iscu ssed  a bove, the pred icted  u sa g e is estim a ted  u sing  only the
com pa rison g rou p to foreca st the 1997 u sa g e a s a  fu nction of 1994 u sa g e a nd  cha ng e of cooling
d eg ree d a ys from  1994 to 1997.   This u sa g e pred iction presents w ha t w ou ld  ha ve ha ppened  in
the a bsence of a ny  cha ng es m a d e a t the fa cility.
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Exhibit 3-16
Billing  Reg ression Ana lysis Fina l Ba seline M odel Ou tpu ts

Pa ra m eter Descriptions Ana lysis 
Va ria ble Na m e U nits Pa ra m eter 

Estim a te t-Sta tistic Sa m ple 
Size

Pre-U sa g e
Sm a ll Office SM _OFF4 k W h 1.0 58357 3.594 50
La rg e Office OTH_OFF4 k W h 1.150 235 36.939 57
Sm a ll Reta il SM _RET4 k W h 1.10 50 76 2.544 41
La rg e Reta il OTH_RET4 k W h 1.0 0 5338 20 .482 27
Schools SCHOOL4 k W h 1.257642 17.725 31
Sm a ll G rocery SM _G RC4 k W h 1.133993 2.997 6
La rg e G rocery OTH_G RC4 k W h 1.177617 34.488 15
Resta u ra nt RESTRNT4 k W h 0 .973474 11.342 26
Hospita l HOSP4 k W h 1.151166 41.495 23
Hotel/M otel HOTM OT4 k W h 1.10 330 2 13.468 15
W a rehou se W HRSE4 k W h 1.255673 24.654 34
Persona l Service PERSVC4 k W h 1.28410 8 22.688 25
Sm a ll Com m . Service SM _COM 4 k W h 1.0 90 614 2.50 3 35
La rg e Com m . Servcie OTH_COM 4 k W h 1.150 272 24.811 20
M iscella neou s M ISC4 k W h 1.347934 57.229 30

W ea ther Cha ng es
Cha ng e in CDD CliZone 2 CDD2_74 CDD*k W h -0 .0 0 0 137 -2.195 51
Cha ng e in CDD CliZone 3 CDD3_74 CDD*k W h 0 .0 0 0 0 46872 0 .484 114
Cha ng e in CDD CliZone 4 CDD4_74 CDD*k W h -0 .0 0 0 337 -5.518 38
Cha ng e in CDD CliZone 11 CDD11_74 CDD*k W h -0 .0 0 0 339 -0 .732 53
Cha ng e in CDD CliZone 12 CDD12_74 CDD*k W h -0 .0 0 0 10 5 -1.132 75
Cha ng e in CDD CliZone 13 CDD13_74 CDD*k W h 0 .0 0 0 393 1.498 57
Cha ng e in CDD CliZone 16 CDD16_74 CDD*k W h -0 .0 0 0 661 -0 .121 4

Other Site Cha ng es
Lig hting  Cha ng es LG TCHG 4 k W h 0 .1250 67 3.858 41
HVAC Cha ng es HVCCHG 4 k W h -0 .20 650 0 -9.168 53
Other Equ ipm ent Cha ng es OTHCHG 4 k W h 0 .10 650 9 1.10 4 19
Squ a re Foot Cha ng es SQ FT_CHG sqft -0 .833931 -1.396 25
EM S Cha ng e EM S_CHG 4 k W h -0 .10 460 6 -3.816 34
Em ployee Cha ng es EM P_CHG # Em p*k W h 186.0 71444 1.741 70

3.3.7 Billing  Reg ression Ana lysis Resu lts

The coefficients of the eng ineering  im pa ct, term ed  the SAE coefficients, a re then u sed  to
ca lcu la te the ex post g ross energ y im pa cts.   Exhibit 3-17 su m m a rizes the fina l SAE m od el
resu lts tha t w ere estim a ted  u sing  234 pa rticipa nts, a s d iscu ssed  in the Da ta  Censoring  section.
The exhibit illu stra tes the ind epend ent va ria bles u sed  in the SAE m od el, tog ether w ith the t-
sta tistics a nd  the sa m ple sizes a va ila ble for ea ch pa ra m eter estim a te.
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Exhibit 3-17
G ross Billing  Reg ression Ana lysis Fina l M odel Ou tpu ts

Pa ra m eter Descriptions Ana lysis 
Va ria ble Na m e U nits Pa ra m eter 

Estim a te t-Sta tistic Sa m ple 
Size

SAE Coefficients
Lig hting  End U se LG TPK W H k W h -1.153987 -6.649 138
HVAC End U se HVPK W H k W h -0 .80 80 47 -3.60 3 10 2
Other End U ses OTHPK W H k W h -1.311986 -1.326 43

Cha ng e Va ria bles
Lig hting  Cha ng es LG TCHG 4 k W h -0 .0 75893 -1.614 16
HVAC Cha ng es HVCCHG 4 k W h -0 .0 71726 -3.376 16
Other Equ ipm ent Cha ng es OTHCHG 4 k W h -0 .152398 -2.427 22
Squ a re Foot Cha ng es SQ FT_CHG sqft 2.397112 1.50 1 18
EM S Cha ng e EM S_CHG 4 k W h 0 .141698 2.723 24
Em ployee Cha ng es EM P_CHG # Em p*k W h 3259.598436 4.472 50

The d epend ent va ria ble is the d ifference betw een the a ctu a l a nd  pred icted  1997 u sa g e u sing  the
1994 ba seline m od el.

SAE coefficients a re ca lcu la ted  for 3 d ifferent end  u ses (Lig hting , HVAC, a nd  Other).   M ea su res
a nd  pra ctices w ere com bined  into a  sing le reg ression va ria ble beca u se a  nu m ber of sites
a d opted  both m ea su res a nd  pra ctices (i. e.  there w a s a  hig h d eg ree of correla tion).   Prim a rily
those end  u ses tha t ha ve broa d  pa rticipa tion a nd  rela tively hig h expected  im pa cts w ere
su pported  by sepa ra te SAE coefficients.

Both the lig hting  a nd  HVAC SAE coefficients a re sig nifica nt a t the 99 percent confid ence level.
The other end  u se SAE coefficient is sig nifica nt a t the 80 percent confid ence level.   The overa ll
SAE coefficient, w eig hted  by the u na d ju sted  eng ineering  estim a te is 1. 00.

Of the rem a ining  pa ra m eter estim a tes, the lig hting  cha ng e, HVAC cha ng e a nd  other cha ng e
va ria ble a re a ll sig nifica nt a t the 90 percent confid ence level, a nd  ind ica te a  su bsta ntia l energ y
sa ving s of seven to fifteen percent of pre u sa g e.   The em ployee cha ng e va ria ble is sig nifica nt a t
the 99 percent confid ence level a nd  ind ica tes a n increa se in energ y of 3,260 k W h per a d d itiona l
person.     The squ a re foota g e cha ng e va ria ble is sig nifica nt a t the 85 percent confid ence level
a nd  ind ica tes a n increa se in energ y of 2. 4 k W h per a d d itiona l squ a re foot.   Fina lly, the CEM S
cha ng e va ria ble is sig nifica nt a t the 99% confid ence interva l, bu t ind ica tes a n u nexpected
increa se in energ y u sa g e of 14 percent of pre u sa g e.   This is expla ined  by the hig h correla tion
w ith other cha ng es (56 %).

Rela tive Precision Ca lcu la tion

Rela tive precision a t 90 percent a nd  80 percent confid ence levels for the a d ju sted  g ross energ y
im pa ct estim a tes a re ca lcu la ted  for ea ch of the SAE a na lysis seg m ents.   As m entioned  a bove,
there a re a  tota l of three end -u se seg m ents tha t w ere explicitly m od eled , a nd  the rela tive
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precision estim a tes ba sed  u pon the m od el ou tpu t a re presented  in Exhibit 3-18 below .   In ord er
to ca lcu la te the tota l prog ra m  level a d ju sted  g ross im pa ct a nd  rela tive precision, the seg m ent-
level resu lts w ere w eig hted  by their u na d ju sted  eng ineering  energ y im pa ct estim a tes in the
follow ing  equ a tions.

iii Engß∑ = Im pa ct Energ y Ad ju sted Tota l

W here iβ  a nd  iEng  a re the SAE coefficients a nd  u na d ju sted  eng ineering  im pa ct
estim a tes for seg m ent i, respectively.   The prog ra m  level sta nd a rd  error ca n be
estim a ted  a s:6

( )∑=
i

iii EngCV 2** β  Std Err

W here,

i

i
i

stdCV
β

β )(=  is the coefficient of va ria tion in seg m ent i, estim a ted  in the billing

reg ression m od el.

Fina lly, the rela tive precision a t 90 percent a nd  80 percent confid ence levels w ere
ca lcu la ted  a s:

Im pa ct Energ y Ad j. Tota l
StdErrtRP *=

W here,

t equ a ls 1. 645 a nd  1. 282 for the 90 percent a nd  80 percent confid ence levels, respectively.

Exhibit 3-18 presents the rela tive precision ca lcu la tions.

                                                  

6 This proced u re a ssu m es tha t the sa m ples in d ifferent seg m ents a re ind epend ent a nd  ca n be trea ted  a s stra ta
in a  stra tified  sa m pling .
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Exhibit 3-18
Rela tive Precision Ca lcu la tion

SAE Ana lysis Level SAE 
Coefficient t-Sta tistic

Rela tive 
Precision 
a t 80%

Rela tive 
Precision 
a t 90%

Lig hting  End U se -1.15 6.65 -22% -29%
HVAC End U se -0 .81 3.60 -29% -37%
Other End U se -1.31 1.32 -127% -164%
TOTAL 1.0 0 7.23 18% 23%

3.4 NET-TO-G ROSS ANALYSIS

The g oa l of the net-to-g ross a na lysis is to qu a ntify the CEM S Prog ra m s' net effect on the energ y
a nd  d em a nd  sa ving s estim a tes.   The net-to-g ross a na lysis w a s cond u cted  u sing  a  self-report
a na lysis, w hich a sk s cu stom ers d irectly reg a rd ing  their equ ipm ent choices a nd  pu rcha se
d ecisions.

In a d d ition, there w a s no spillover a na lysis for the CEM S Eva lu a tion.   The nonpa rticipa nt
sa m ple u sed  for this stu d y w a s the sa m e g rou p of nonpa rticipa nts su rveyed  for the CEEI
eva lu a tion.   All nonpa rticipa nt spillover effects ha ve a lrea d y been a ttribu ted  to the CEEI
prog ra m s.

The self report m ethod olog y d escribed  next w a s a pplied  to ind oor lig hting  a nd  HVAC end  u se
pa rticipa nts.   “Other” a d options w ere not a ssessed  d u ring  the telephone su rvey.   Instea d , if
either HVAC or lig hting  w a s ca teg orized  a s a  free rid er response, then Other a d options w ere
a lso ca teg orized  a s free rid ers.   W hile this is not a  precise estim a te (a lbeit conserva tive), it
shou ld  be noted  tha t the Other end  u se com prises only 3 percent of tota l g ross im pa ct.

3.4.1 Self Report M ethod

Self Report M ethod for Scoring  Free Ridership

The follow ing  d iscu ssion expla ins the m ethod s em ployed  to ca lcu la te “self-report” estim a tes of
free-rid ership a m ong st CEM S Prog ra m  pa rticipa nts.   Definitions u sed  for free-rid ership a nd  net
pa rticipa tion a m ong  the pa rticipa nt popu la tion a re presented .   The specific scoring  a lg orithm
a nd  qu estions u sed  to id entify free-rid ers in the pa rticipa nt su rvey, a s w ell a s the su rvey itself,
a re a lso d iscu ssed .

Overview  of the M ethod olog y

Pa rticipa nts involved  in a n CEM S Prog ra m  ca n be cla ssified  into three ba sic ca teg ories
d epend ing  on the a ctions they w ou ld  ha ve ta k en in the a bsence of the CEM S Prog ra m s:



Q u a ntu m  Consu lting , Inc. 3-33 M ethodolog y

In the a bsence of the CEM S Prog ra m , the pa rticipa nt w ou ld  not ha ve insta lled  a ny new
equ ipm ent, or m od ified  the m a nner in w hich they opera te tha t equ ipm ent.

In the a bsence of the CEM S Prog ra m , the pa rticipa nt w ou ld  ha ve insta lled  new  equ ipm ent, or
m od ified  the m a nner in w hich they opera te tha t equ ipm ent, bu t not a s soon (m ore tha n one
yea r la ter).

In the a bsence of the CEM S Prog ra m , the pa rticipa nt w ou ld  ha ve insta lled  new  equ ipm ent, or
m od ified  the m a nner in w hich they opera te tha t equ ipm ent a t the sa m e tim e (w ithin the yea r).

Cu stom ers w ho fa ll into the first tw o ca teg ories ca n be consid ered  net prog ra m  pa rticipa nts,
beca u se the prog ra m  either a ccelera ted  their a d option of energ y efficient technolog ies, or
d irectly ca u sed  the event to occu r.   C u stom ers w ho fa ll into the third  ca teg ory shou ld  be
consid ered  free-rid ers, a s they w ou ld  ha ve im plem ented  the cha ng es reg a rd less of the
prog ra m .   The self report estim a tes of free-rid ership w ere ba sed  on these three ca teg ories.   Da ta
u sed  to ca lcu la te the self-report free-rid ership estim a tes w a s collected  a s pa rt of the telephone
su rvey of CEM S Prog ra m  pa rticipa nts.   The su rvey collected  inform a tion on the pa rticipa nts’
lik ely HVAC a nd  Lig hting  retrofit beha vior, w ith reg a rd s to the CEM S Prog ra m .   Responses
consistent w ith ca teg ories one throu g h tw o w ere cou nted  tow a rd s net pa rticipa tion.

The qu estions u sed  to cla ssify responses d irectly reflect the d efinitions of net pa rticipa tion a nd
free rid ership presented  a bove.   Respond ents w ere a sk ed  w ha t they w ou ld  ha ve d one in the
a bsence of the recom m end a tions they received .   They w ere a sk ed  w hether or not they w ou ld
ha ve insta lled  tha t equ ipm ent, or m od ified  their beha vior, a nd  w hen.   G enera lly, the a nsw ers
to both of these qu estions a llow  the responses to be cla ssified  into one of the three ca teg ories
d escribed  a bove.   Specific scoring  a lg orithm s a nd  the exa ct text of the correspond ing  qu estions
a re presented  next.

Ra w  resu lts from  the self-report free-rid ership estim a tes w ere w eig hted  by the estim a ted
im pa ct a ssocia ted  w ith a  g iven respond ent.   Resu lts of the w eig hted  self-report free-rid ership
estim a tes w ere then ca lcu la ted  for ea ch su rvey g rou p.   Resu lts a re presented  a t the su rvey
g rou p a nd  im pa ct (k W , k W h, a nd  therm s) level, a llow ing  d ifferences in free-rid ership ra tes by
su rvey type to be exa m ined .

Scoring  M ethod  a nd  Scoring  Alg orithm s

Responses w ill initia lly be scored  ba sed  on the follow ing  set of qu estions for lig hting  a nd
HVAC a d opters:
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Q 138/Q 145 Before you  received  the PG &E recom m end a tions, w hich of the follow ing  sta tem ents
best describes you r com pa ny’s pla ns to ca rry-ou t these lig hting /HVAC a ctions?
(READ  RESPONSES).

1 = You  ha d n't consid ered  it.
2 = You  w ere consid ering  it.
3 = You  w ere g oing  to d o it.
8 = (Refu sed )
9 = (Don't K now )

Q 138A/
Q 145A

How  soon?

1 = Proba bly not w ithin the yea r.
2 = W ithin the yea r.
8 = (Refu sed )
9 = (Don't K now )

A response w ill cou nt tow a rd  net pa rticipa tion if either of the tw o criteria  a re m et:

Q 138 or Q 148 = 1 or 2

Q 138 or Q 148 = 3 AND  Q 138A or Q 145A = 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 response w ill cou nt tow a rd  free-rid ership  if:

Q 138 or Q 148 = 3 AND  Q 138A or Q 145A = 2

U nd er this cond ition, the respond ent ind ica ted  tha t, before he k new  a bou t the prog ra m , he ha d
a lrea d y d ecid ed  to ta k e a ction w ithin the yea r.

If the pa rticipa nt a nsw ers “d on’t k now ” or refu ses to g ive a  response to qu estion Q 135 or Q 142,
their responses w ill be recla ssified  a ccord ing  to a  second  qu estion:
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Q 135/Q 142 If you  ha d  not received  the PG &E recom m end a tions, how  m a ny yea rs w ou ld  you  ha ve
w a ited  to ca rry-ou t these lig hting /HVAC a ctions. . .

1 = W e w ou ld  NOT ha ve repla ced
2 = W e w ou ld  ha ve repla ced  w ithin 1 yea r
3 = W e w ou ld  ha ve w a ited  m ore tha n 1 yea r
8 = (Refu sed )
9 = (Don't K now )

A response w ill cou nt tow a rd s net pa rticipa tion (consistent w ith ca teg ories 1 a nd  2) if:

Q 135 or Q 142 = 1 or 3

U nd er this cond ition, the respond ent ind ica ted  tha t, in the a bsence of the prog ra m , he w ou ld
ha ve m a d e no equ ipm ent cha ng es, or w ou ld  ha ve w a ited  m ore tha n one yea r to m a k e the
recom m end ed  cha ng es.

A response w ill cou nt tow a rd s free-rid ership  if:

Q 135 or Q 142 = 2

U nd er this cond ition the respond ent ind ica ted  tha t, in the a bsence of the prog ra m , they w ou ld
ha ve perform ed  the recom m end ed  a ction w ithin the yea r.

The scoring  rou tine d escribed  a bove cla ssifies responses in a ccord a nce w ith the three ca teg ories
d escribed  a t the beg inning  of this section.   Respond ents w ho ind ica te tha t, in the a bsence of the
prog ra m , they 1) w ou ld  not ha ve m od ified  their a ctions or; 2) w ou ld  ha ve m od ified  their
a ctions a nd / or equ ipm ent, bu t a t a  la ter tim e; a re cou nted  a s net pa rticipa nts.   C u stom ers w ho
fit the third  cla ssifica tion; those w ho, in the a bsence of the prog ra m , w ou ld  ha ve ta k en a ction a t
the sa m e tim e, w ill be cou nted  a s free-rid ers.

If the initia l qu estions (Q 135/ Q 145), ca nnot cla ssify a  response beca u se of a  “d on’t k now ” or a
“refu sa l” response, then the responses to the a d d itiona l qu estion w ill be u sed .   The Q 135/ Q 142
qu estions m a k e a lm ost the sa m e d istinction a s the initia l set of qu estions.   The only d ifference is
tha t the respond ent is a sk ed  w ha t they w ou ld  ha ve d one “in the a bsence of the prog ra m ,” a s
opposed  to w ha t they intend ed  to d o “before they k new  a bou t the prog ra m . ”

Da ta  Sou rces

Da ta  u sed  in d eriving  the self-report estim a tes of free rid ership inclu d ed  responses from  903
com pleted  telephone su rveys of CEM S Prog ra m  pa rticipa nts.   The responses inclu d ed  354
CEM S a d opters.   The su rveys w ere cond u cted  betw een October a nd  Novem ber of 1997 a s pa rt
of a  com prehensive telephone su rvey of CEM S Prog ra m  pa rticipa nts.
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Resu lts

Self-reported  estim a tes of free rid ership a re presented  below  by su rvey g rou p a nd  im pa ct
seg m ent (k W , k W h, therm ).   The su rvey g rou p w ith the low est ra te of free rid ership w a s the
M ed iu m / Sm a ll On-Site seg m ent.   The free rid ership energ y ra te for this g rou p w a s estim a ted
to be 13%.   The hig hest ra te of free rid ership w a s observed  in the La rg e On-Site seg m ent, w here
89% of the energ y im pa ct w ou ld  ha ve been im plem ented  reg a rd less of the prog ra m .   These free
rid ership ra tes w ere d eveloped  w ithin ea ch seg m ent by w eig hting  ea ch site’s estim a ted  im pa ct
a ssocia ted  w ith the a d opted  M ea su re/ Pra ctices.   Sepa ra te estim a tes for d em a nd  (k W ), energ y
(k W h), a nd  Therm s (therm ) w ere ca lcu la ted .

Exhibit 3-19
W eig hted  Self-report Estim a tes of Free Ridership

for Su rvey G rou ps in the 1996 Com m ercia l EM S Prog ra m 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

At first g la nce it w ou ld  a ppea r od d  to ha ve a  hig hly neg a tive estim a te of one m inu s free
rid ership w ithin the Bu siness Ed g e therm s seg m ent.   The net estim a te of therm s (w ithin the
Bu siness Ed g e su rvey g rou p) is com prised  of pa rticipa nts w ho either a d opted  HVAC or
lig hting  technolog ies.   The HVAC a d opters ha ve a  positive therm  im pa ct, w hile the lig hting
a d opters ha ve a  neg a tive im pa ct (d u e to the HVAC intera ctive effect).   W hen su m m ing  the
im pa cts to the su rvey g rou p level, the g ross im pa cts tend  to “ca ncel” ea ch other ou t – the g ross
therm  estim a te for this g rou p is 3,426 therm s.   The m a jority of the HVAC a d opters w ere free
rid ers, w hich rem oves their contribu tion to net im pa ct from  the sa m ple popu la tion.   The
resu lting  su m  of net therm  im pa cts for this su rvey g rou p is –5,599 therm s, com prised  m ostly of
Lig hting  a d opters.   Divid ing  the net estim a te by g ross yield s the va lu e in Exhibit 3-19.   A
sim ila r ju stifica tion expla ins the low  observed  va lu e of (1-FR) in the La rg e On-Site/ therm
seg m ent.

The Cu stom Net estim a te of (1-FR) is d iscu ssed  in Section 3. 6, Cu stom Net Ana lysis.

Fina l NTG

Beca u se no spillover estim a tes w ere ca lcu la ted  a s pa rt of the CEM S Eva lu a tion, the fina l NT G
ra tios a pplied  to the g ross ex post im pa cts a re the self-reported  estim a tes of 1-FR.   The overa ll
prog ra m  net-to-g ross ra tios a re then 0. 70 for d em a nd , 0. 68 for energ y, a nd  0. 28 for therm s.
Section 4 d iscu sses the resu lting  estim a tes of net ex post d em a nd , energ y, a nd  therm s.
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3.5 Integ ra ted Ana lysis

W hile the eng ineering , billing , a nd  net-to-g ross a na lyses w ere cond u cted  a t the end  u se
seg m ent level, the integ ra ted  a na lysis w a s perform ed  by su rvey g rou p.   To a ssess per u nit
im pa cts by su rvey g rou p, the follow ing  stra teg y w a s d evised :

G ross Ana lysis

First, u na d ju sted  eng ineering  estim a tes of energ y sa ving s w ere ca lcu la ted  for every pa rticipa nt
a d opter.   These estim a tes w ere ca lcu la ted  u sing  the m ethod s d escribed  in Section 3. 1.   A
cu stom er (or site) cou ld  ha ve a d opted  m u ltiple recom m end a tions, in w hich ca se the a na lysis
w a s perform ed  a t the recom m end a tion level (i. e.  estim a tes w ere ca lcu la ted  for ea ch a d opted
recom m end a tion).

The eng ineering  energ y estim a tes served  a s inpu ts to the g ross billing  reg ression a na lysis
d escribed  in Section 3. 2.   U na d ju sted  g ross estim a tes of energ y w ere a g g reg a ted  to the site level,
a nd  reg ressed  in the billing  m od el.   The resu lting  SAE coefficients (by end  u se), w ere then
a pplied  to ea ch of the eng ineering  estim a tes.   This step prod u ces the ex post g ross estim a te of
energ y for ea ch a d opted  recom m end a tion.   Ex post d em a nd  a nd  therm  estim a tes w ere ta k en
d irectly from  the eng ineering  estim a tes.

To d eterm ine the tota l ex post g ross im pa ct a ssocia ted  w ith a  pa rticu la r su rvey g rou p, the
follow ing  equ a tion w a s u sed :

NSG
nSG

SG jk
SG Pop

Pop

ExPost
ExPost ,

,

*∑=

W here,

SGExPost  = The prog ra m  ex post g ross im pa ct for su rvey g rou p SG ;

jkExPost  = The ex post g ross im pa ct for cu stom er j, a d opted  recom m end a tion k ;

nSGPop ,  = The tota l sa m ple popu la tion (n) for su rvey g rou p SG ; a nd ,

NSGPop ,  = The tota l 1996 CEM S Prog ra m  a ccom plishm ents (N) for su rvey g rou p SG .

The term  
nSG

SG j

Pop

ExPost

,

∑  is ju st the ex post g ross per u nit im pa ct for ea ch su rvey g rou p.   This

estim a te is d erived  by su m m ing  a ll of the ex post g ross estim a tes for tha t su rvey g rou p, a nd
d ivid ing  by the nu m ber of u niqu e cu stom ers in the sa m ple popu la tion w ho pa rticipa ted  in tha t
CEM S Prog ra m  (both a d opters a nd  nona d opters).   This per u nit estim a te is then levera g ed  to
the entire pa rticipa nt popu la tion by m u ltiplying  by the nu m ber of com pleted  su rveys in 1996
(the prog ra m  a ccom plishm ents).

Exhibit 3-20 su m m a rizes the integ ra ted  a na lysis steps u sed  to d erive g ross im pa ct.
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Exhibit 3-20
Integ ra ted  Ana lysis G ross Im pa ct Developm ent

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 1.43 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 Edge 37 277,414 4,446 263 0.14 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 Ana lysis

Ea ch pa rticipa nt w a s cla ssified  a s a  free rid er (w ith a n ind ica tor of 1 or 0), ba sed  on the scoring
a lg orithm  d escribed  in Section 3. 3.   This ind ica tor va ria ble w a s m erg ed  to the eng ineering
d a ta ba se, a nd  the net im pa ct ca lcu la ted  for ea ch a d opted  m ea su re.   The net im pa ct w ou ld
either be 0 if the pa rticipa nt w a s a  free rid er, or the ex post g ross estim a te if they w ere a  net
pa rticipa nt.   To ca lcu la te tota l prog ra m  net effects (by su rvey g rou p), the net estim a tes w ere
su m m ed  to the su rvey g rou p level a nd  d ivid ed  by the nu m ber of u niqu e sites tha t contribu ted
to the net nu m ber.   The equ a tion is of the sa m e fu nctiona l form  a s tha t presented  in the G ross
Ana lysis.

Pa rticipa nts tha t d id  not ha ve a  va lid  estim a te of free rid ership (ba sed  on a  “d on’t k now ” or
“refu sed ” response), w ere not inclu d ed  in the net a na lysis.

Once tota l net prog ra m  im pa cts w ere ca lcu la ted  for ea ch su rvey g rou p, fina l NT G  ra tios w ere
ca lcu la ted  by d ivid ing  tota l ex post g ross energ y, d em a nd , a nd  therm s by tota l ex post net
energ y, d em a nd , a nd  therm s, respectively.   In essence, the NT G  ra tios w ere “ba ck ed  ou t” of
tota l prog ra m  (both g ross a nd  net) a ccom plishm ents for ea ch su rvey g rou p.   Refer to Section 3. 3
for a  su m m a ry of the NT G  ra tios ca lcu la ted  for ea ch su rvey g rou p a nd  im pa ct elem ent.

3.6 CU STOM NET ANALYSIS

This section provid es the sta nd -a lone integ ra ted  a na lysis a nd  resu lts from  the Cu stom Net Pilot
Prog ra m .   As m entioned  previou sly, the Cu stom Net Prog ra m  ha d  ju st one pa rticipa nt in 1996,
a  la rg e reta il d epa rtm ent store cha in.   This section beg ins w ith a n overview  of the cu stom ers’
a ctions follow ing  pa rticipa tion in the Cu stom Net Prog ra m  (Section 3. 6. 1), follow ed  by a
d escription of the billing  a na lysis cond u cted  (Section 3. 6. 2), a nd  cu lm ina ting  w ith a  d iscu ssion
su rrou nd ing  the influ ence of the Cu stom Net Prog ra m  (Section 3. 6. 3).

3.6.1 Overview

The eva lu a tion of the 1996 Cu stom Net Prog ra m  pa rticipa nt beg a n w ith a  review  of the Ja nu a ry
1, 1996 Cu stom Net Benchm a rk ing  Ana lysis tha t w a s prepa red  by PG &E.   Tw o su bsequ ent
CEM S on-site su rveys/ reports w ere a lso review ed  prior to cond u cting  the eva lu a tion
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interview s.   Interview s w ere cond u cted  w ith three of the store’s corpora te energ y m a na g em ent
personnel.

Du ring  these interview s a  d eta iled  expla na tion w a s provid ed  of this cha in’s energ y
conserva tion efforts d u ring  the period  betw een la te w inter 1996 a nd  su m m er 1996.   Energ y
sa ving  m ea su res w ere im plem ented  na tiona lly a t a ll 276 stores.   Ju st 57 of those stores a re
loca ted  w ithin PG &E’s service territory, a nd  125 a re loca ted  w ithin Ca lifornia .   Exhibit 3-21 lists
the m ea su res tha t w ere d escribed  by ea ch of tw o respond ents a nd  id entifies w hether or not
these a ctivities w ere reba ted .   If reba ted , these a ctivities fell u nd er the eva lu a tion u m brella  of
PG &E’s CEEI Prog ra m s, not the CEM S Prog ra m s.   Also provid ed  a re estim a tes by ea ch
respond ent of the percent of tota l store sa ving s a chieved  by ea ch of these m ea su res.

Exhibit 3-21
Cu stom Net Energ y Conserva tion M ea su res a nd  Pra ctices Im plem ented

Estim a ted Percent Bill Redu ction

M ea su re Description
Reba ted 

M ea su re?
All 

Stores? Respondent 1 Respondent 2
Insta ll Occu pa ncy Sensors Yes No 2.0 0 % 1.50 %
T8 Lig hting  Retrofits Yes No 0 .50 % $17,0 0 0 /store*
Redu ced Sa fety Lig ht U se No Yes 0 .50 % 1.0 %
W hole Bu ilding  Equ ipm ent Check No Yes 2.0 0 % 2.0 %
Centra lized Store Control No Yes 7.50 % 6.25%
*  Respondent indica ted tha t not a ll stores w ere retrofit, thou g h m ost stores in PG &E service territory w ere, du e to the
   a va ila bility of reba tes u nder PG &E's EEI prog ra m s.

Respond ent 1 ind ica ted  tha t the sa ving s na tion-w id e w ere $4,800,000 (or $17,391 per store
a nnu a lly), w ith the Cu stom Net Prog ra m  sa ving s representing  m ore tha n 80 percent of the tota l.
This represents rou g hly a  13 percent red u ction in a nnu a l bills for the CEEI a nd  CEM S Prog ra m
a ccom plishm ents com bined .   The eva lu a tion billing  a na lysis resu lts ind ica te tha t the a vera g e
per-store sa ving s a re 12. 4 percent for both CEEI a nd  Cu stom Net Prog ra m s, w hile 10. 6 percent
a re a ttribu ted  to the CEM S Prog ra m  a lone.

The m ost sig nifica nt sa ving s a chieved , a ccord ing  to responses m a d e d u ring  the interview s, w a s
d u e to the im plem enta tion of a  centra lized  EM S control system , w here a ll store a ctivities w ere
constra ined  to occu r d u ring  the period  of 6:00 AM  to 10:30 PM .   Respond ent 2 estim a ted  tha t
the store control a lone represents over 50 percent of the tota l cross-prog ra m  energ y
conserva tion sa ving s.

3.6.2 Cu stom Net Billing  Ana lysis

 A billing  com pa rison a na lysis w a s cond u cted  for the Cu stom Net Prog ra m  to estim a te energ y
sa ving s a ssocia ted  w ith the pra ctices a d opted  by one na tiona l reta il cha in.   The a na lysis
consisted  of the follow ing  steps:  (1) id entifying  a ll of the cha in stores in PG &E’s service
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territory, (2) id entifying  a  control g rou p of sim ila r cha in stores, (3) selecting  a  sa m ple of stores
from  the pa rticipa nt a nd  nonpa rticipa nt g rou p tha t ha d  va lid  billing  d a ta , (4) com pa ring  the
pre- a nd  post-period  billing  d a ta  for ea ch g rou p, a nd  (5) estim a ting  the resu lting  energ y
sa ving s a ssocia ted  w ith the a d opted  pra ctices.

Identifica tion of Pa rticipa ting  Sites

The Cu stom Net Prog ra m  consisted  of a  sing le na tiona l reta il cha in.   The CIS w a s u sed  to
id entify a ll control nu m bers in PG &E’s service territory tha t w ere a ssocia ted  w ith this cha in.
This w a s d one by sea rching  for a ll CIS cu stom er billna m es tha t conta ined  the reta il cha in’s
bu siness na m e.   All a ssocia ted  C orpora te IDs w ere selected  from  this g rou p a nd  a  second
sea rch w a s d one on the CIS to id entify a ll control nu m bers a ssocia ted  w ith tha t set of Corpora te
ID nu m bers.   Only the reta il stores (a s opposed  to w a rehou ses a nd  offices) w ere a ffected  by
pa rticipa tion in the Cu stom Net Prog ra m .   Therefore, only the control nu m bers w ith the
a ppropria te SIC  cod e (5311) w ere selected .   Fina lly, only the rem a ining  control nu m bers w ith
va lid  electric ra te sched u les w ere selected .   This resu lted  in a  tota l of 63 u niqu e control nu m bers
representing  the pa rticipa nt stores.

Beca u se som e stores ha ve m u ltiple control nu m bers, u sa g e w a s a g g reg a ted  to the site level.
Am ong  the 63 control nu m bers, there w ere 57 u niqu e sites (a s d efined  by a  u niqu e Corpora te
ID, Prem ise ID a nd  service a d d ress).   U sa g e w a s a g g reg a ted  for the 63 controls, u p  to the 57
u niqu e sites.

Identifica tion of Control G rou p

The control g rou p for the Cu stom Net pa rticipa nt w a s selected  prim a rily u sing  tw o criteria .
First, the control g rou p ha d  to consist of the sa m e SIC  cod e, 5311.   Second ly, only reta il cha ins
w ith a t lea st 20 stores w ithin PG &E’s service territory w ere selected .   Five reta il cha ins w ere
id entified  ba sed  on this criteria , a nd  a ll bu t one w ere u sed  for the control g rou p.   The one reta il
cha in tha t w a s not selected  w a s rem oved  beca u se the cha in ha d  filed  for ba nk ru ptcy, pu rcha sed
tw o other m a jor reta il bu siness, a nd  w a s consolid a ting  its stores over the pa st few  yea rs.

The process of id entifying  these stores w a s sim ila r to tha t d one for the Cu stom Net pa rticipa nt.
The CIS w a s u sed  to id entify a ll control nu m bers in PG &E’s service territory tha t w ere of the
5311 SIC  cod e.   Then, the set of Corpora tion IDs w a s selected  tha t w ere a ssocia ted  w ith the set
of bill na m es tha t occu rred  a t lea st 20 tim es.   All control nu m bers a ssocia ted  w ith these
Corpora tion IDs w ere selected .   Only the controls w ith SIC  cod e 5311 a nd  va lid  electric ra te
sched u les w ere selected .   Fina lly, a ll controls a ssocia ted  w ith the one rem oved  reta il cha in w ere
d eleted .   This resu lted  in a  tota l of 162 nonpa rticipa nt u niqu e control nu m bers.

Beca u se som e stores ha ve m u ltiple control nu m bers, u sa g e w a s a g g reg a ted  to the site level.
Am ong  the 162 control nu m bers, there w ere 149 u niqu e sites (a s d efined  by a  u niqu e Corpora te
ID, Prem ise ID a nd  service a d d ress).   U sa g e w a s a g g reg a ted  for the 162 controls, u p  to the 149
u niqu e sites.

Selecting  Sites w ith Va lid Billing  D a ta

 Sites w ere only selected  for the billing  com pa rison tha t m et the follow ing  three criteria :
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• The site’s a nnu a l u sa g e m u st ha ve consisted  of a t lea st 8 non-m issing  m onthly bills.

• The site’s pre- a nd  post-u sa g e cou ld  not ha ve d iffered  by m ore tha n 50%.

• Tota l a nnu a l u sa g e ha d  to fa ll w ithin a n expected  ra ng e of 100,000 to 5,000,000 k W h.

 Of the 57 pa rticipa nt sites, 43 m et a ll three criteria .   Of the 14 rem oved , seven ha d  m issing
billing  d a ta , three ha d  la rg e cha ng es in u sa g e, a nd  fou r ha d  u sa g e ou tsid e of the expected
ra ng e.

 Of the 149 control g rou p sites, 93 m et a ll three criteria .  Of the 56 rem oved , 25 ha d  m issing
billing  d a ta , 18 ha d  la rg e cha ng es in u sa g e, a nd  13 ha d  u sa g e ou tsid e of the expected  ra ng e.

Bill Com pa rison

The billing  com pa rison w a s cond u cted  on the 43 pa rticipa nt a nd  93 control g rou p sites.
Beca u se the pra ctices tha t w ere a d opted  occu rred  d u ring  1996, the pre- a nd  post-period s
selected  for the bill com pa rison w ere October 1994 – Septem ber 1995 a nd  October 1996 –
Septem ber 1997, respectively.   The m ea n a nnu a l pre-period  u sa g e for the 43 pa rticipa nt sites
w a s 1,252,615 k W h, com pa red  to 1,505,679 k W h for the control g rou p.   The m ea n a nnu a l post-
period  u sa g e for the 43 pa rticipa nt sites w a s 1,096,859 k W h, com pa red  to 1,573,502 k W h for the
control g rou p.

Beca u se the Cu stom Net pa rticipa nt a lso pa rticipa ted  in a  CEEI Prog ra m , the post-period  u sa g e
w a s a d ju sted  to reflect w ha t the u sa g e w ou ld  ha ve been in the a bsence of the prog ra m .   It w a s
fou nd  tha t over the period  of 1994-1996, the 43 Cu stom Net sites insta lled  reba ted  CEEI
m ea su res tha t ha d  a n a vera g e per-site ex a nte energ y sa ving s of 23,131 k W h.   Therefore, in the
a bsence of the prog ra m , it is expected  tha t the 43 Cu stom Net sites w ou ld  ha ve u sed , on
a vera g e, 23,131 k W h m ore energ y.   Ad d ing  this va lu e to their a ctu a l post-period  u sa g e
provid es a n expected  post-period  u sa g e of 1,119,990 k W h.

Overa ll, the 43 pa rticipa nt sites experienced  a  d ecrea se in energ y u sa g e of 10. 6 percent, a fter
a d ju sting  for pa rticipa tion in the CEEI Prog ra m .   The 93 control g rou p sites, how ever,
experienced  a n increa se in energ y u sa g e of 4. 5 percent.   Exhibit 3-22 su m m a rizes the resu lts of
the billing  com pa rison.

Exhibit 3-22
Resu lts of Billing  Com pa rison

Cu stom Net Pa rticipa nt Control G rou p 
Nu m ber of Sites 43 93
1995 Pre-U sa g e 1,252,615 1,50 5,679
1997 Post-U sa g e 1,0 96,859 1,573,50 2
EEI Im pa ct 23,131 -
Adju sted 1997 Post U sa g e 1,119,990 1,573,50 2
Percenta g e Cha ng e in U sa g e -10 .59% 4.50%
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Ca lcu la tion of Im pa cts

Energ y sa ving s w a s estim a ted  a s a  percenta g e of pre-period  u sa g e ba sed  on the billing
com pa rison d iscu ssed  a bove.   To estim a te tota l energ y sa ving s a ssocia ted  w ith the Cu stom Net
Prog ra m , a n a vera g e per site sa ving s w a s first estim a ted  for the 43 sites u sed  in the billing
com pa rison.   This a vera g e per site energ y sa ving s w a s then m u ltiplied  by the 57 u niqu e sites
fou nd  in PG &E’s CIS.

To first estim a te the energ y sa ving s a s a  percenta g e of pre-period  u sa g e, one of tw o m ethod s
w ere consid ered .   The first w a s to ta k e the d ifference in the percenta g e cha ng e in pre-to-post
u sa g e for the pa rticipa nt a nd  control g rou ps u sed  in the billing  com pa rison.   U sing  this
m ethod , the energ y sa ving s w ou ld  be estim a ted  a s 15. 1 percent of pre-period  u sa g e (w hich
equ a ls 4. 5 percent m inu s neg a tive 10. 6 percent, from  Exhibit 3-22 a bove).

A m ore conserva tive a pproa ch w ou ld  be to only ta k e the percenta g e sa ving s rea lized  by the
Cu stom Net pa rticipa nt sites in the billing  com pa rison.   This m ethod  u ses the control g rou p a s a
verifica tion step to ind ica te tha t u sa g e w ou ld  not ha ve d ecrea sed  in the a bsence of the
Cu stom Net Prog ra m .   Therefore, a ny red u ction in energ y u se in excess of the contribu tion
m a d e by the CEEI Prog ra m  ca n be a ttribu ted  to the Cu stom Net Prog ra m .   U sing  this a pproa ch,
the energ y sa ving s a re  estim a ted  a s 10. 6 percent of pre-period  (from  Exhibit 3-22 a bove).

To be conserva tive, the second  a pproa ch w a s selected , provid ing  a n estim a te of energ y sa ving s
equ iva lent to 10. 6 percent of pre-period  u sa g e.   Ba sed  on the 43 sites u sed  in the billing
com pa rison, the a vera g e per site energ y sa ving s is estim a ted  a t 132,625 k W h per yea r (10. 6
percent m u ltiplied  by the a vera g e 1995 pre-u sa g e of 1,252,615 k W h).   M u ltiplying  the per–site
energ y sa ving s by the 57 sites in PG &E’s service territory provid es a  tota l Cu stom Net Prog ra m
energ y sa ving s estim a te of 7,559,623, a s presented  in Exhibit 3-23.

Exhibit 3-23
Ca lcu la tion of Tota l Energ y Sa ving s

Cu stom Net Pa rticipa nt
Energ y Sa ving s (% of Pre-U sa g e) 10 .59%
Avera g e 1995 Pre-U sa g e 1,252,615
Per Site Energ y Sa ving s 132,625
Nu m ber of Tota l Sites 57
Tota l Energ y Sa ving s 7,559,623

The rela tive precision of the per site energ y sa ving s estim a te ca n be estim a ted  a s the d ifference
betw een m ea ns.   Exhibit 3-24 below  provid es the m ea n, sta nd a rd  error, a nd  rela tive precision
ca lcu la tions for the pre-u sa g e, post-u sa g e, a nd  CEEI im pa ct, ba sed  on the 43 sites u sed  in the
billing  com pa rison.   The overa ll rela tive precision of the m ea n per site energ y sa ving s,
m ea su red  a t the 90 percent confid ence interva l, is 13 percent.
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Exhibit 3-24
Rela tive Precision Ca lcu la tion

M ea n
Sta nda rd 

Error

Rela tive 
Precision a t 

80%

Rela tive 
Precision a t 

90%
1995 Pre-U sa g e 1,252,615 45,839 2% 3%
1997 Post-U sa g e 1,0 96,859 36,325 2% 3%
EEI Im pa ct 23,131 8,144 22% 29%
Per Site Energ y Sa ving s 132,625 10 ,115 10 % 13%

Presenta tion of Eva lu a tion Im pa cts

The observed  pa rticipa nt red u ction in energ y u sa g e (less a ny CEEI im pa cts) w ere a ttribu ted  to
Cu stom Net effects.   Observed  nonpa rticipa nt billing  record s (or the control g rou p) exhibited  a
4. 5 percent increa se in u sa g e a cross the pre- a nd  post-retrofit a na lysis period s, for the sa m ple of
93 sim ila r d epa rtm ent stores.   A conserva tive a pproa ch w a s em ployed  in estim a ting  the
Cu stom Net im pa cts, since the expected  post-period  bills w ere not a d ju sted  u pw a rd s ba sed  on
a n expected  increa se in u sa g e (in the a bsence of intervention).   Estim a tes w ere instea d  ba sed
u pon the d ifference observed  in the energ y u se of the pa rticipa nt g rou p, a nd  a n a d ju stm ent
d ow nw a rd  in sa ving s d u e to CEEI pa rticipa tion.   The observed  bill sa ving s a re presented  in
Exhibit 3-25.
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Exhibit 3-25
Billing  Ana lysis Resu lts for a  Typica l Pa rticipa nt a nd  Nonpa rticipa nt Store

Com pa rison G rou p
(Sa m ple Size = 93)

Pa rticipa nts
(Sa m ple Size = 43)

Pre Post Pre Post

Annu a l
Energ y U se

(k W h)

1,750 ,0 0 0

1,50 0 ,0 0 0

1,250 ,0 0 0

1,0 0 0 ,0 0 0

750 ,0 0 0

50 0 ,0 0 0

250 ,0 0 0

0

U sa g e
Sa ving s

K EY

EM S Im pa ct
EEI Im pa ct

3.6.3 Cu stom Net Influ ence

The interview s cond u cted  w ith the three corpora te energ y m a na g em ent conta cts inclu d ed  a n
a ssessm ent of the Cu stom Net Prog ra m ’s influ ence on their com pa ny’s energ y conserva tion
Pra ctices.   Respond ent 1 ind ica ted  tha t the Cu stom Net report prepa red  by PG &E w a s
d istribu ted  a m ong st personnel a t the corpora te offices, a nd  a lso to ea ch of the stores.   Overa ll
sa tisfa ction w ith the Cu stom Net report, a nd  the professiona lism  a nd  technica l k now led g e of
the PG &E representa tive(s), w a s id entified  a s a  4 on a  sca le from  1 to 5, w ith 1 being  d issa tisfied
a nd  5 being  very sa tisfied .

A nu m ber of qu estions w ere a sk ed  in a n a ttem pt to qu a ntify influ ence.   Q u estions a nd
responses a re provid ed  in Exhibit 3-26.
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Exhibit 3-26
Influ ence Q u estions a nd  Responses

Individu a l Responses

Q u estion Choices
Respondent 

1
Respondent 

3
On a  sca le of 1-5, w ith 1 being  NOT influ entia l a nd 5 
being  VERY influ entia l, how  m u ch did Cu stom Net 
influ ence you r decisions to ca rry ou t energ y efficiency 
im provem ents? NA 3.5 2.5
On the sa m e sca le, Plea se ra te you r sa tisfa ction w ith the 
U SEFU LNESS of the Cu stom Net a na lysis in helping  you  
to m a k e energ y m a na g em ent decisions. NA - 2.5
On a  sca le of 1-5, w here 1 is NOT AT ALL IM PORTANT 
a nd 5 is VERY IM PORTANT, how  im porta nt w a s the 
Cu stom Net a na lysis in helping  you r com pa ny m a k e its 
energ y m a na g em ent decisions. NA - 2.5
If you  ha d not receive the Cu stom Net report, how  m a ny 
yea rs w ou ld you  ha ve w a ited to ca rry-ou t the energ y 
m a na g em ent a ctions? NA - Im m edia tely
Before you  received the PG &E recom m enda tions, w hich 
of the follow ing  sta tem ents best describes you r 
com pa ny’s pla ns to ca rry-ou t these energ y m a na g em ent 
a ctions?

1. Ha dn't considered it       
2. You  w ere considering  it                 
3. You  w ere g oing  to do it - 3

How  soon?

1. Proba bly not w ithin the 
yea r                                       
2. W ithin the yea r - 2*

*  The respondent indica ted tha t PG &E helped their stores to identify solu tions m ore ra pidly, a nd thereby influ enced the speed w ith w hich
    these stores w ere a ble to im plem ent cha ng es in store energ y m a na g em ent policy.  He sta ted tha t the project w ou ld not ha ve
    been com pleted a s qu ick ly w ithou t the inpu t from  PG &E.

Ba sed  on the a bove responses, a  net to g ross fa ctor of 0. 5 w a s a ttribu ted  to this one pilot
prog ra m  pa rticipa nt.   The m ea n response from  ea ch of tw o corpora te conta cts w a s 3. 0 on a
sca le of 1 to 5, ind ica ting  tha t the Cu stom Net Prog ra m  ha d  influ enced  their d ecision to ca rry
ou t energ y efficiency im provem ents.   PG &E’s pa rticipa tion in their corpora te pla nning  process
ensu red  tha t the im plem enta tion of these new  energ y m a na g em ent policies w a s sig nifica ntly
a ccelera ted .   The respond ents a lso ind ica ted  tha t PG &E a ssisted  their stores by id entifying
solu tions in su pport of energ y u se red u ction.

The influ ences w ere a lso felt ou tsid e of PG &E’s service territory, a lthou g h sa ving s a re not being
cla im ed  for the sa ving s a ttribu ted  to these a d d itiona l 219 stores.   In closing , the eva lu a tion
yield ed  g ross energ y sa ving s of 7,559,623 k W h a cross the 57 stores in PG &E’s service territory,
a nd  a  net sa ving s of 3,779,811 k W h.   No d em a nd  or therm  sa ving s w ere a chieved .
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4. EVALU ATION RESU LTS

This section conta ins the resu lts of the Com m ercia l EM S (CEM S) Eva lu a tion, beg inning  w ith ex
a nte net im pa cts.   The ex post g ross im pa cts a re then presented , follow ed  by the net-to-g ross
(NT G ) a d ju stm ents, a nd  conclu d ing  w ith the prog ra m  rea liza tion ra tes (ra tio of ex post find ing s
to the ex a nte estim a tes), for net im pa cts.   There is no d iscu ssion of g ross rea liza tion ra tes,
beca u se the ex a nte estim a tes a re only presented  a t a  net level.   Expla na tions for the d ifferences
betw een the net ex a nte a nd  net ex post estim a tes a re d iscu ssed  in the presenta tion of the
rea liza tion ra tes.

W here seg m ent a na lysis cou ld  be su pported , resu lts a re presented  a t the su rvey g rou p a nd
im pa ct level.   All resu lts a re a g g reg a ted  to the tota l com m ercia l sector.

4.1 EX ANTE NET IM PACT RESU LTS

Ex a nte net energ y, d em a nd , a nd  therm  estim a tes a re presented  in Exhibit 4-1.   These estim a tes
a re ba sed  on filed  per u nit im pa cts7 a nd  the Profita bility Ana lysis M od el (PAM ) ru ns, w hich
provid ed  1996 prog ra m  a ccom plishm ents by su rvey g rou p.

Exhibit 4-1
Ex Ante Net Im pa cts

by Su rvey G rou p
For Com m ercia l EM S Prog ra m s

Impacts / Unit # of 1996 Net Program Impacts
Survey Group kW kWh 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      

The M ed iu m / Sm a ll On-site su rvey g rou p a ccou nted  for over ha lf of the EM S Prog ra m s energ y
im pa ct, w ith over 18. 7 M W h of energ y sa ving s.   The Phone/ M a il su rveys per u nit im pa cts
w ere estim a ted  a t ha lf of the On-Site per u nit im pa cts, d u e to la ck  of previou s m ea su rem ent
a nd  eva lu a tion resu lts.   The La rg e On-Site im pa cts w ere set equ a l to the M ed iu m / Sm a ll On-
Site per u nit im pa cts for the sa m e rea son.

                                                  

7 Pa cific G a s a nd  Electric Com pa ny 1996 Cu stom er Energ y Efficiency Prog ra m s, Ad vice Letter No.  1921-
G / 1540-E, Atta chm ents.



Q u a ntu m  Consu lting , Inc. 4-2 Eva lu a tion Resu lts

4.2 EX POST G ROSS IM PACT RESU LTS

Ex post g ross energ y, d em a nd , a nd  therm  im pa cts a re presented  in Exhibit 4-2.   The 1996
prog ra m  a ccom plishm ents a re ba sed  on the PAM  inpu ts, a nd  not on the contents of the M DSS
received  a s pa rt of the Com m ercia l EM S Eva lu a tion.   This is d u e to the fa ct tha t a d d itiona l 1996
a ccom plishm ents w ere entered  in the M DSS a fter the PAM  im pa cts ha d  been ca lcu la ted .   In
ord er to crea te a  com pa rison ba se, the sa m e nu m ber of com pleted  su rveys by su rvey g rou p
from  the ex a nte exhibit a re u sed .   Any resu lting  va ria nces in the ex post a nd  ex a nte va lu es ca n
then be a ttribu ted  to the per u nit estim a tes, a nd  the NT G  ra tio a pplied .

Exhibit 4-2
Ex Post G ross Im pa cts

by Su rvey G rou p
For Com m ercia l EM S Prog ra m s

Impacts / Unit # of Gross Ex Post Program Impacts
Survey Group kW kWh Therms Surveys kW kWh 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 ex post sa ving s a re sig nifica ntly hig her for on-site su rveys tha n their respective net ex
a nte estim a tes.   The eva lu a tion tea m  is confid ent tha t these im pa ct estim a tes a re va lid .   The
SAE coefficients from  the LIRM  m od el w ere sta tistica lly sig nifica nt, a nd  the overa ll SAE
coefficient w a s 1. 00.   This su g g ests tha t the u na d ju sted  eng ineering  im pa cts a re correct.
Ad option ra tes w ere m u ch hig her tha n a nticipa ted , a lso a ccou nting  for the increa se in per u nit
im pa cts.   Specific com m ents on the per u nit im pa cts for specific su rvey g rou ps follow s:

Telephone Su rveys Energ y Sa ving s w ere fou nd  to be 41 percent g rea ter tha n the net ex a nte
estim a tes.   Reca ll tha t both the Telephone/ M a il estim a tes w ere estim a ted  a t ha lf the On-Site per
u nit im pa cts.   The hig her telephone per u nit im pa ct is not u nexpected , a s the Ad vice Filing s
specifica lly sta tes “Per u nit im pa cts for these a lterna tive su rvey tools a re a nticipa ted  to be
g rea ter tha n ha lf of the cu rrent On-Site im pa ct estim a tes. ”

Bu siness Ed g e (M a il) Sa ving s w ere fou nd  to be 36 percent less tha n the net ex a nte estim a tes.
This resu lt is the opposite of expecta tions, bu t not su rprising  w hen a d option ra tes a re
exa m ined .   This su rvey g rou p experienced  the low est recollection of the su rvey ha ving  ta k en
pla ce, a nd  m ost respond ents tha t d id  reca ll the su rvey ind ica ted  tha t they d id  not a d opt the
recom m end a tions.

Cu stom Net Sa ving s:  As d iscu ssed  in m ore d eta il in Section 3. 6, C u stom Net stores tha t
pa rticipa ted  in the prog ra m  exhibited  a  ten percent d ecrea se in energ y u sa g e from  1995 to 1997.
The com pa rison g rou p’s u sa g e a ctu a lly rose 4. 5 percent in the sa m e tim e period  – thu s, a
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conserva tive 10. 6 percent energ y sa ving s w a s a ttribu ted  to this prog ra m .   There w ere no ex
a nte estim a tes for com pa rison.

4.3 NET-TO-G ROSS ADJU STM ENTS

The NT G  resu lts a re d esig ned  to a ccou nt for a ll of the m a rk et effects a ttribu ted  to free
rid ership, by su rvey g rou p a nd  im pa ct estim a te.   Exhibit 4-3 presents the NT G  va lu es by
su rvey g rou p a nd  im pa ct.   Also show n a re the overa ll prog ra m  level NT G  resu lts, w eig hted
a cross su rvey g rou p by the ex-post g ross energ y, d em a nd , a nd  therm  sa ving s.   For this CEM S
Eva lu a tion, the resu lts from  the self-report a na lysis w ere u sed .   Refer to Section 3. 4, Net-to-G ross
Ana lysis for a d d itiona l inform a tion su rrou nd ing  the d ecision-m a k ing  process.

Exhibit 4-3
Net-to-G ross Ad ju stm ent

by Su rvey G rou p
For Com m ercia l EM S Prog ra m 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

The su rvey g rou p w ith the low est observed  free rid ership w a s in the M ed iu m / Sm a ll On-Site
g rou p.   For energ y, only 13 percent of the popu la tion w ere free rid ers.   The su rvey g rou p w ith
the hig hest ra te of reported  free rid ership is the La rg e On-Site g rou p.   Ju st u nd er 80 percent of
the respond ents ind ica ted  they w ou ld  ha ve insta lled / a d opted  the energ y sa ving
recom m end a tions m a d e d u ring  the on-site su rvey.   This is not a ltog ether su rprising , g iven tha t
these cu stom ers typica lly ha ve personnel w hose sole responsibility is to d irect the energ y
consu m ption of their fa cilities.   Overa ll prog ra m  NT G  a d ju stm ents w ere 0. 70 for d em a nd , 0. 68
for energ y, a nd  0. 28 for therm s.

4.4 EX POST NET IM PACT RESU LTS

Exhibit 4-4 presents the ex post net energ y, d em a nd , a nd  therm  im pa cts for ea ch of the su rvey
g rou ps eva lu a ted .

These exhibits show  red u ctions of 68 percent in ex post energ y im pa cts (overa ll) a nd  70 percent
in ex post d em a nd  im pa cts (w hen com pa red  to Exhibit 4-2), a s a  resu lt of the a pplica tion of the
NT G  ra tios presented  in Exhibit 4-3.
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On a  net ba sis, the La rg e On-Site su rvey g rou p experienced  the la rg est red u ction, w ith a lm ost
80 percent of its energ y im pa ct rem oved .   The M ed iu m / Sm a ll On-Site su rvey g rou p rem a ined
the d om ina nt contribu tor to tota l prog ra m  im pa cts, a ccou nting  for 79. 8 percent of the tota l net
energ y sa ving s.

Exhibit 4-4
 Ex Post Net Im pa cts

by Su rvey G rou p
For Com m ercia l EM S Prog ra m s

Net-to-Gross Net Ex Post Program Impacts
Survey Group kW kWh Therms kW kWh 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      54,017,903   (1,496,549)  

4.5 NET REALIZATION RATES

Exhibit 4-5 presents the net rea liza tion ra tes for energ y, d em a nd , a nd  therm  im pa cts for the
CEM S Prog ra m s.   These va lu es represent, by su rvey, the ra tio of the ex post net im pa ct
eva lu a tion find ing s to the net ex a nte estim a tes.   These rea liza tion ra tes illu stra te how  w ell the
ex a nte estim a tes pred icted  energ y sa ving s, a fter ta k ing  into a ccou nt cu stom er’s a ctions w ithin
the CEM S Prog ra m s.

Reca ll tha t the ex a nte estim a tes in the Ad vice Filing s a re for net estim a tes only.   Therefore, no
g ross rea liza tion ra tes cou ld  be ca lcu la ted .

Exhibit 4-5
Net Rea liza tion Ra tes

by Su rvey G rou p
For Com m ercia l EM S Prog ra m 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 extent tha t they bu ild  u pon the previou s eva lu a tion resu lts, m a ny of the resu lts
presented  a bove ca n be expla ined  u sing  inform a tion from  the review  of the net ex a nte
estim a tes a nd  the eva lu a tion eng ineering  a nd  billing  a na lyses.   Specific com m ents a nd
ju stifica tions for ea ch of the su rvey g rou ps follow s:

La rg e On-Site Su rveys sa w  the m ost d ra m a tic increa se in net ex post sa ving s.   This is the d irect
resu lt of a  hig her per u nit ex post va lu e being  a pplied .   Even w ith the low  net pa rticipa tion
level in this seg m ent (rou g hly 20%), the net ex post estim a tes a re m ore tha n 8 tim es g rea ter
tha n the ex a nte va lu es for energ y a nd  d em a nd .   The hig hly neg a tive therm  rea liza tion ra te is
d irectly a ttribu ted  to the a pplica tion of a n HVAC intera ctive effect for lig hting  technolog ies.
W hile a ll of the estim a tes for La rg e pa rticipa nts a re hig her tha n ex a nte, this shou ld  not be tha t
su rprising .   It is a n u nlik ely a ssu m ption tha t the per u nit im pa ct of a  La rg e cu stom er On-Site
w ou ld  be the sa m e a s their M ed iu m / Sm a ll cou nterpa rts, a s su g g ested  in the ex a nte estim a tes.
Typica lly these la rg er cu stom er’s energ y u sa g e is on a n ord er of m a g nitu d e la rg er tha n the
M ed iu m / Sm a ll cu stom ers.   If these cu stom ers experience a  sim ila r percent red u ction in overa ll
u sa g e, then the sa ving s estim a te shou ld  a lso be a n ord er of m a g nitu d e la rg er.   This is w ell
exhibited  in the rea liza tion ra tes show n a bove.

M ed iu m /Sm a ll On-Site Su rveys a lso sa w  a n increa se in net ex post sa ving s.   This is the resu lt
of severa l fa ctors.   First, the hig her-tha n-expected  a d option ra te w ithin this seg m ent increa sed
ea ch su rvey’s per u nit im pa ct.   This is cou pled  w ith the fa ct tha t the retrofits m a d e ou tsid e of
the reba te prog ra m  w ere m ore sophistica ted  tha n expected , u ltim a tely provid ing  a  la rg er
d em a nd  a nd  energ y im pa ct.

Telephone Su rveys net energ y rea liza tion ra te w a s 0. 98 – confirm ing  ex a nte estim a tes.   The
d em a nd  im pa cts rose by fifty percent d u e to a  hig her CDF fa ctor being  a pplied  to Lig hting  end
u se technolog ies.   Therm  im pa cts a re m u ch la rg er (a nd  neg a tive) beca u se of the HVAC
intera ctive effects a lso being  a pplied  to the lig hting  technolog ies.

Bu siness Ed g e M a il Su rveys  im pa cts w ere sig nifica ntly red u ced .   This is a  fu nction of severa l
d ifferent fa ctors:  first, a  nu m ber of pa rticipa nts cou ld  not reca ll ha ving  received  the m a il
su rvey, consid era bly low ering  the a d option ra te of this su rvey g rou p.   Those ind ivid u a ls w ho
d id  a d opt a  M ea su re/ Pra ctice w ere typica lly sm a ller cu stom ers – thu s the retrofit ha d  a  sm a ller
im pa ct.   Fina lly, m a ny of the Pra ctices a d opted  ha d  lim ited  im pa ct.   The neg a tive rea liza tion
ra te in therm  im pa ct is the d irect resu lt of a n HVAC intera ctive effect being  a pplied  to Lig hting
end  u se a d options.

4.6 OVERVIEW  OF IM PACTS

The ex post net im pa cts d em onstra te a  very conserva tive ex a nte estim a te for both La rg e a nd
M ed iu m / Sm a ll On-Site su rveys.   The net ex post telephone su rvey sa ving s a re rela tively
consistent w ith the ex a nte estim a tes, va rying  by only a  few  percent of energ y.   The Bu siness
Ed g e prog ra m s estim a tes shou ld  be red u ced , a s the effectiveness of this su rvey tool is
som ew ha t lim ited  in scope.   Exhibit 4-6 su m m a rizes a ll of the g ross a nd  net energ y, d em a nd ,
a nd  therm  im pa cts d iscu ssed  in this section.   Resu lts a re a lso presented  for the net-to-g ross
a d ju stm ents a nd  the net rea liza tion ra tes.
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Exhibit 4-6
Com m ercia l EM S Prog ra m s Im pa ct Su m m a ry

by Su rvey G rou p

Gross Program Impact
NTG 

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


