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Munic ipa l i t i es  and e l e c t r i c  and gas u t i l i t i e s  
have for  the pas t  decade offered ra tepayers  
incen t ives  f o r  conserving energy. The energy 
conservat ion s t r a t e g i e s  used have var ied  
depending on the  goa ls  of t h e  l o c a l  u t i l i t y .  The 
cos t -e f fec t iveness  of these s t r a t e g i e s ,  however, 
has been debated because of the l imi ted  a c t i v i t y  
i n  producing q u a n t i f i a b l e  da ta  and the  l a c k  of 
documentation of methodologies. Because the  
cos t -e f fec t iveness  and t h e  reach of c u r r e n t  
energy programs is  o f t e n  unknown, the  r e t u r n  on 
investment t o  the  u t i l i t y ,  c i t y ,  o r  the ratepayer  
i s  o f t e n  without q u a n t i f i a b l e  documentation. 

The development of municipal o r  u t i l i t y  
energy conservat ion programs c e n t e r s  p r i n c i p a l l y  
on economic and s o c i a l  i s s u e s .  U t i l i t i e s  look a t  
energy e f f i c i e n c y  and demand management a s  a 
cheaper opt ion than the cons t ruc t ion  of a new 
power p lan t .  Munic ipa l i t i es  consider  energy 
e f f i c i e n c y  because i t  promotes awareness and 
there fore  helps keep u t i l i t y  b i l l s  low f o r  i t s  
c i t i z e n s .  The two viewpoints may combine a s  i n  
the  case of the Ci ty  of San Antonio and i t s  
municipal ly owned u t i l i t y ,  Ci ty  Public  Service.  
A dilemma, there fore ,  a r i s e s  when a municipal ly 
owned u t i l i t y  has excess  capaci ty.  The 
munic ipa l i ty  demands t h a t  i t s  u t i l i t y  provide f o r  
growth and maintain r a t e o ,  two goa ls  which may 
c o n f l i c t .  

I n  t h i s  p r o j e c t ,  the  C i t y  of San Antonio's 
Off ice  of Public  U t i l i t i e s  assessed the  p o t e n t i a l  
f o r  energy conservat ion and i t s  r e l a t i o n s h i p  t o  
meeting the community's economic growth 
ob jec t ives .  The p r o j e c t  evaluated the  
municipal ly owned u t i l i t y ' s  energy conservat ion 
g o a l s  and o b j e c t i v e s ,  c u r r e n t  and f u t u r e  
programs, and i t s  forecas t ing  and generat ion 
plans.  Emphasis was placed on eva lua t ing  and 
developing cos t -e f fec t ive  r e s i d e n t i a l  energy 
conservat ion programs designed f o r  the  San 
Antonio a rea  and determining a "best-set"  of 
programs based on a d e t a i l e d  economic ana lys i s .  

THE METHODOLOGY 

This  s e c t i o n  addresses  t h e  p o t e n t i a l  f o r  
f u t u r e  e l e c t r i c  and gaa sav ings  through 
implementation of various energy conservat ion 
measures within r e s i d e n t i a l  s t r u c t u r e s .  This  
assessment depends on the development of a 
cos t -e f fec t iveness  methodology t h a t  eva lua tes  
energy conservat ion programs from four  
perspect ives:  t h e  p a r t i c i p a n t ,  non-part ic ipant ,  
Ci ty  Public  Service,  and the C i t y  of San Antonio. 

The cos t -e f fec t iveness  methodology c e n t e r s  on the 
u t i l i z a t i o n  of two micro-computer programs, 
Predesign Energy Simulation Program (PREP), and 
Demand Side Planner (DSP). PREP was used t o  
eva lua te  i n d i v i d u a l  changes i n  energy consumption 
i n  four  t y p i c a l  r e s i d e n t i a l  u n i t s  found i n  the 
San Antonio a rea  by s imulat ing changes i n  
e l e c t r i c  and gas consumption due t o  d i f f e r e n t  
energy conservat ion measures. The DSP model 
analyzed the  r e l a t i o n s h i p  between the b e n e f i t s  
and c o s t s  of s p e c i f i c  conservat ion and load 
management program investment a l t e r n a t i v e s .  
Figure 1 i l l u s t r a t e s  the methodology ueed t o  
determine the  "best  s e t "  of energy conservat ion 
measures / s t ra teg ies  f o r  r e s i d e n t i a l  s t r u c t u r e s .  
The fol lowing w i l l  d i scuss  each s t e p  performed i n  
determining the  cos t -e f fec t iveness  of each 
program considered. 

FIGURE 1 
PROGRAM METRODOLOGY 
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RESIDENTIAL UNITS' DESIGN ANALYSIS 

The f i r s t  s t e p  of t h e  methodology cons ide red  
t h e  g o a l s  and o b j e c t i v e s  of  t h e  c i t y  and l o c a l  
u t i l i t y .  These g o a l s  d i c t a t e d  t h e  type of  ene rgy  
conse rva t ion  s t r a t e g i e s  t h a t  should  be cons ide red  
f o r  the  s e r v i c e  a r e a .  To d i s c o v e r  the  v a r i o u s  
conse rva t ion  programs a v a i l a b l e ,  t h i s  s t u d y  
conducted a  su rvey  of  e x i s t i n g  and proposed 
energy s t r a t e g i e s  employed by t h e  C i t y  of San 
Antonio and the  Texas r eg ion .  Mainly,  Texas 
u t i l i t i e s '  Energy E f f i c i e n c y  P l a n s  were reviewed. 
A f i n a l  l i s t  of measures was then s e l e c t e d  f o r  
d e t a i l e d  c o s t l b e n e f i t  a n a l y s i s  a s  shown i n  Table  
1. 

Housing Stock S e l e c t i o n  and Ana lys i s  

The second s t e p  s e l e c t e d  r e s i d e n t i a l  housing 
u n i t s  t o  use i n  c a l c u l a t i n g  KWH, KW, and MCF 
sav ings  a s s o c i a t e d  wi th  d i f f e r e n t  energy 
conse rva t ion  s t r a t e g i e s  a p p r o p r i a t e  f o r  t he  
s e r v i c e  a r e a .  The p o t e n t i a l  f o r  ene rgy  
conse rva t ion  i n  each of  t h e s e  u n i t s  was then  
t e s t e d .  

To a c c u r a t e l y  a s s e s s  r e s i d e n t i a l  ene rgy  
conse rva t ion ,  i t  was decided t h a t  PREP should  
e v a l u a t e  energy usage f o r  a  range of  r e s i d e n t i a l  
housing t h a t  would r e p r e s e n t  t h e  San Antonio 
a r e a .  J u s t i f i e d  s imply,  n o t  a l l  housing i s  the  
same; t h e r e f o r e ,  i t  is  a p p r o p r i a t e  t o  ana lyze  
energy usage f o r  s e v e r a l  s i z e s  of housing u n i t s  
r a t h e r  than one average housing u n i t .  Housing 
s e l e c t i o n  was done us ing  a  s t a t i s t i c a l  
c l a s s i f i c a t i o n  of r e s i d e n t i a l  e l e c t r i c  cus tomers  
developed by the  CPS Load Research Program. A s  
p a r t  of  t he  CPS Load Research Program, CPS 
developed a  s t a t i s t i c a l  c l a s s i f i c a t i o n  of 
e l e c t r i c  r e s i d e n t i a l  cus tomers .  The c l a s s i f i c a -  
t i o n  system i d e n t i f i e s  f i v e  d i f f e r e n t  l e v e l s  of  
energy consumption. These r e s i d e n t i a l  s t r a t a  a r e  
de f ined  by t h e  h i g h e s t  one month consumption i n  
t h e  months of J u l y ,  August,  o r  September. The 
r e s i d e n t i a l  (RE) c l a s s  s t r a t a  a r e  a s  fo l lows :  

St ra tum 1 0 - 600 KWH/mo. 
St ra tum 2 600 - 1200 KWH/mo. 
St ra tum 3 1200 - 2000 KWH/mo. 
St ra tum 4 2000 - 3000 KWH/mo. 
St ra tum 5 Over 3000 KWH/mo. 

S t r a t a  2,3,4 and 5,  were s e l e c t e d  f o r  in-  
depth  s tudy .  The f o u r  r e s i d e n t i a l  s t r u c t u r e s  
s e l e c t e d  were: ( 1 )  a  St ra tum 2 ,  820 s q u a r e  f o o t  
e x i s t i n g  r e s i d e n t i a l  u n i t ;  ( 2 )  a  St ra tum 3 ,  1775 
square  f o o t  average r e s i d e n t i a l  u n i t  developed by 
Southwest Research I n s t i t u t e  (SRI) ;  (3 )  a  St ra tum 
4 ,  2146 squa re  f o o t  r e s i d e n t i a l  u n i t  des igned by 
Ray E l l i s o n  B u i l d e r s  of San Antonio ,  Texas; and 
( 4 )  a  St ra tum 5 ,  3450 s q u a r e  f o o t  r e s i d e n t i a l  
u n i t  s i m i l a r  t o  the  St ra tum 3 home developed by 
SRI. The a n a l y s i s  d i d  not  i n c l u d e  a  St ra tum 1 
home because of f i n d i n g s  p resen ted  i n  o t h e r  
energy conse rva t ion  s t u d i e s .  Ana lys i s  showed 
t h a t  t h i s  s t r a t u m ' s  ene rgy  usage proved too  low 
f o r  energy measures t o  be c o s t  e f f e c t i v e .  
The re fo re ,  t h i s  s t u d y  d i d  n o t  d e c i d e  whether t o  
implement c o n s e r v a t i o n  measures i n  t h i s  s t r a t u m  

TABLE 1 
SELECTED RESIDENTIAL ENERGY CONSERVATION MEASURES 

Bui ld ing  Envelope 
0 I n c r e a s e  Wall I n s u l a t i o n  t o  R19. 
0 I n c r e a s e  Wall I n s u l a t i o n  t o  R25. 
0 Add R e f l e c t i v e  Film t o  S i n g l e  Pane Windows. 
0 Add Double Pane Windows. 
0 Add R e f l e c t i v e  Film t o  Double Pane Windows. 
0 Add Caulking and Wea the r s t r ipp ing .  
0 Reduce I n f i l t r a t i o n .  
0 Reduce I n f i l t r a t i o n  and i n c r e a s e  Wall 

I n s u l a t i o n .  
0 Add Caulking,  Wea the r s t r ipp ing ,  and R-25 Wall 

I n s u l a t i o n .  
0 I n c r e a s e  Ou t s ide  Shading. 
0 I n c r e a s e  Indoor  Shading. 
0 Change Wall and Roof c o l o r .  

Hea t ing ,  Cool ing,  and V e n t i l a t i o n  Design 
0 I n c r e a s e  C e n t r a l  A i r  Cond i t ion ing  t o  EER 9. 
0 I n c r e a s e  C e n t r a l  A i r  Cond i t ion ing  t o  EER 10. 
0 Add Water Hea te r  J a c k e t .  
0 Replace  Gas Heat w i th  E l e c t r i c  Heat.  
0 Replace Heat ing/Cool ing sys tem wi th  Heat Pump. 

Combined 
0 Combine R19 Wall I n s u l a t i o n  and EER 9 A i r  

Cond i t ion ing .  
0 Combine R25 Wall I n s u l a t i o n  and EER 9 Air  

Condi t ioning.  
0 Combine R25 Wall I n s u l a t i o n ,  EER 9 A/C, 

R e f l e c t i v e  Fi lm,  Water Hea te r  J a c k e t ,  Caulking 
and Wea the r s t r ipp ing .  

0 Combine R25 Wall I n s u l a t i o n ,  EER 9 A/C, 
R e f l e c t i v e  Fi lm,  Water Hea te r  J a c k e t ,  reduce 
I n f i l t r a t i o n  by 50 p e r c e n t .  

based s t r i c t l y  on a  c o s t l b e n e f i t  a n a l y s i s .  
S o c i a l  i s s u e s  such a s  t h e  e q u i t y  of t h e  u t i l i t y ' s  
o v e r a l l  c o n s e r v a t i o n  s t r a t e g y  f o r  low income 
customers  shou ld  p l a y  t h e  most impor t an t  r o l e  i n  
p o l i c y  d e c i s i o n  concerning ene rgy  c o n s e r v a t i o n  
measures f o r  t h i s  s t r a t u m .  

As exp la ined  above, t h e  f o u r  houses  used i n  
t h i s  s t u d y  come from t h r e e  sources .  T h e r e f o r e ,  
t h e i r  o r i g i n a l  d e s i g n  c h a r a c t e r i s t i c s  d i f f e r  
r e g a r d i n g  amount o f  g l a s s  a r e a ,  number and d e s i g n  
o f  o u t s i d e  w a l l s  and r o o f ,  and o t h e r  b u i l d i n g  
envelope f a c t o r s .  (For  t h i s  a n a l y s i s '  pu rposes ,  
placement of  i n s i d e  w a l l s  had no e f f e c t  on 
r e s u l t s . )  However, t o  keep t h e  a n a l y s i s  a s  
c o n s i s t e n t  a s  p o s s i b l e ,  t h e  o r i g i n a l  des ign  
c r i t e r i a  f o r  b u i l d i n g  envelope,  o r i e n t a t i o n ,  and 
shad ing  were blended t o  form one s e t  of 
assumpt ions  used f o r  a l l  f o u r  houses .  Changing 
the  g l a s s  a r e a  and /o r  the  s u r f a c e s '  placement 
would, however, have d i s t o r t e d  t h e  a n a l y s i s  
r a t h e r  than improving i t  because house s i z e  
d e f i n i t e l y  d i c t a t e s  t h e  number o f  windows and 
w a l l s .  T h e r e f o r e ,  t h e  s t u d y  l e f t  t h e s e  housing 
c h a r a c t e r i s t i c s  unchanged. 

Tab le  2  d e s c r i b e s  t h e  r e s u l t s  o f  t h e  PREP 
r u n s  on t h e  S t r a tum 3 house.  S i m i l a r  t a b l e s  were 
developed f o r  t h e  S t r a tum 2 ,  4 ,  and 5 houses .  
Some o f  t h e  d a t a  i n  t h e s e  t a b l e s  were p u t  - 
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TABLE 2 
STRATUM 3 HOME 

C.HG CLE 7 H A  T0 E t R  8 

I:Hb EEC 7 H/'C T 0  EER 9 

ILHG EER ;' FI.,'C TI> CER 10 

ZERO UALL INSIJLHTIOH 

I N I X  C E I  L I  t4G I NSI.ILHT1 ON 
TO P 1'9 

I N W  C E I L I N G  It4'JULnTIl IN 
T0 R 1 5  

Clll'lGINE R l *  INSUL~?TI IJN 
HND CEF: '4 11, '~ 

I UnBINE R25 INSULHTI t lH 
HND EFE 9 H ' I  

HOU REFLECTIVE F I L n  TO 
S I  N6LE PHNE U I  NDIiIUS 

liDU DOIJBLE PHNE UINIlOU5 

HOD REFLECTIVE F l L n  4ND 
D0IIBL.E PIIt4E U I  NDDUS 

HOD UilTEP HEIITEE JHl-KEl 

HOD CAULKING NND 
UEHTHERSIRIPPING 

CUT I N F  I L T R H T I I I N  F R r E  
I N  HRLF 

CUT I N F I L  KHTE I N  HnLF RNCI 
HOD R'S IN5 lJLHTION 

1: K l B I N E  E l ?  I N X L ,  L E E 9  H./II , 
REFLECTIVE F I L M ,  UATCF: 
HEHTLR JACKET. I HULK1 Nb 

I I I ~ B I N E  R2- I H S L ,  EERS R j C ,  
REF1 FCTIUE FILM,  UHIER 
HEHTER JHCKEr,  RND I N F I L T R  , 
CRTE CUT I t 4  HH1.F 

REPLRtE GUS HEHr U I  r H  1 7 0 7 7  
E L C i  I ' R I  I' HEHT 

FEE 7 A I R  C.UNUITI0NER 4'5 1 1 0 3 9  
H t R T  PlJnP r S  05 CEF: 4; 

EER 7 FIIR CONDITIONER 4'5 1 1 0 8 9  
HEHT runr b s  vs EER 10) 

1,'ERY L I G H T  DUTbIUE UHLI 5 7 0 3 7  

VERY UHRK OUT4IUE UI3LLS 11264 

KUH 
DhLl.ARS 

SHVEO - - - - - - - - 

s 5 i 1 . 9 1  

1 9  1 . I09 

8 1 2 2 . 4 3  

~ ~ 8 9 . 7 6 ;  

8 9 0 . 7 1  

$ 9 7 .  10 

S l 8 1 . 5 5  

F l8Fl.  95 

84%;. 43 

5 5 . 7 0  

b 4 ? .  I 2  

8 1 7 . 0 2  

8 1 4 . 5 3  

8 6 3 . 1 4  

8 1 5 3 . 7 8  

b112. '7 

8L1.Y - 4 0  

815Y. 72 

PEAK 
KU'S 
USCD 

t.6 

5.9 

5 . 7  

4.4 

0.0 

h.O 

5 . 9 

4.9 

4.B 

b . 4  

6.3 

b.2 

t.5 

8.4 

5 .9  

5.2 

5 . '? 

4 .2  

3.n 

9.7 

i n t o  t h e  c o s t l b e n e f i t  model used t o  de te rmine  
energy c o n s e r v a t i o n  measures c o s t - e f f e c t i v e n e s s .  

DEMAND SIDE MANAGEMENT 

The t h i r d  major s t e p  i n  c a l c u l a t i n g  ene rgy  
c o n s e r v a t i o n  b e n e f i t s  and c o s t s  was t o  de te rmine  
t h e  c o s t - e f f e c t i v e n e s s  of s p e c i f i c  c o n s e r v a t i o n  
and load management program investment  
a l t e r n a t i v e s .  The o b j e c t i v e  of  t h i s  a n a l y s i s  was 
t o  de te rmine  which measures/programs e v a l u a t e d  
wi th  t h e  PREP a n a l y s i s  a c t u a l l y  have a  p o s i t i v e  
economic impact on the  p a r t i c i p a n t ,  t h e  
n o n - p a r t i c i p a n t ,  t o  t h e  u t i l i t y ,  t h e  c i t y  o r  
a l l  p a r t i e s ;  o r ,  i f  i t  i s  economical ly  u n f e a s i b l e  
f o r  any e n t i t y  invo lved .  The a n a l y s i s  was 
completed u t i l i z i n g  a  micro-computer based LOTUS 

PERK GAS 
KU'S I'lCF.5 Hl:'F'S DOLLRRS 
SA4'ED U+EU 5RVED SHVED 

s p r e a d s h e e t  model 

~ 0 ~ 1 3 1  VHYPHCK 
00LLAF:Z COST UF PERIOn 

SHVEO nT.H.5URE I N  'YR5 

c a l l e d  Demand 

1.6 

9.6 

4.0  

2 . 5  

2.3  

1.2 

2 6 . 6  

13.4 

0 . 5  

3 . 1  

0.7 

1.8 

2.6 

L .4  

2.0 

89.8 

59.9  

0 . 5  

-0.3 

Side  
P lanne r  (DSP). The o b j e c t i v e  was achieved 
through DSP r e s u l t s  which produced a  
c o s t l b e n e f i t  r a t i o  f o r  s e v e r a l  p e r s p e c t i v e s  f o r  
each  program by s t r a t u m  l e v e l .  

The p e r s p e c t i v e s  cons ide red  i n  t h i s  a n a l y s i s  
i nc luded  the  u t i l i t y ,  t h e  m u n i c i p a l i t y ,  t h e  
p a r t i c i p a n t  , and t h e  non-par t ic ipan t s  . The 
measurement o f  t h e s e  impacts  become i n c r e a s i n g l y  
impor t an t  a s  m u n i c i p a l i t i e s  and r e g u l a t o r y  
a g e n c i e s  r e q u i r e  t h e  u t i l i t i e s  t o  pursue  
c o n s e r v a t i o n  o p t i o n s  a s  a  means t o  meet cus tomers  
r equ i remen t s .  The c o s t l b e n e f i t  a n a l y s i s  was 
developed t o  p rov ide  q u a n t i t a t i v e  measures of 
c o s t - e f f e c t i v e n e s s  of  v a r i o u s  c o n s e r v a t i o n  and 
load  management programs. The n e t  p r e s e n t  v a l u e s  
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and c o s t / b e n e f l t  r a t i o s  de r ived  provide  o b j e c t i v e  
economic i n d i c a t o r s  f o r  a l l  t h e  p e r s p e c t i v e s .  
Both t h e  c o s t  and b e n e f i t s  of demand-side 
programs were c a l c u l a t e d  over  the  l i f e  of a  
proposed program. 

T y p i c a l l y ,  t h i s  comparison is expressed a s  a  
c o s t / b u n e E i t  r a t i o :  t h a t  i s  t h e  va lue  of t he  
b e n e f i t s  d iv ided  by t h e  va lue  of t h e  c o s t .  I f  
t he  c o s t / b e n e E i t  r a t i o  i s  g r e a t e r  than one 
( p o s i t i v e ) ,  r a t e s  ( o r  b i l l s )  w i l l  be lower than 
they o t h e r w i s e  would have been over  t h e  l i E e  of 
t h e  program(s) assuming no o t h e r  changes .  I f  t h e  
c o s t / b e n e f i t  r a t i o  is l e s s  than one ( n e g a t i v e ) ,  
then r a t e s  ( o r  b i l l s )  a r e  expec ted  t o  be  h i g h e r  
than they  o t h e r w i s e  would have been over  t h e  l i E e  
of t h e  p r o j e c t .  T h e r e f o r e ,  a  program is 
c h a r a c t e r i z e d  a s  c o s t - e f f e c t i v e  (from a  g iven 
p e r s p e c t i v e )  i f  t h e  c o s t / b e n e E i t  r a t i o  exceeds  
one .  These r a t i o s  provided the  b a s i s  Eor t he  
s e l e c t i o n  of c o s t - e f f e c t i v e  programs. 

THE RESULTS 

The f o u r t h  s t e p  i n  de t e rmin ing  the  c o s t -  
e f f e c t i v e n e s s  of ene rgy  c o n s e r v a t i o n  measures  is  
t h e  s e l e c t i o n  p roces s .  The s e l e c t i o n  of t h e  
" b e s t  s e t "  of ene rgy  c o n s e r v a t i o n  measures Eor 
San Antonio fo l lowed a  t h r e e  s t e p  p roces s  o f  
e v a l u a t i o n  and e l i m i n a t i o n .  F i r s t ,  t h e  c o s t /  
beneEi t  r a t i o s ,  a c t u a l  d o l l a r  impact on r a t e  
l e v e l ,  payback y e a r s  t o  t h e  p a r t i c i p a n t ,  c o s t  of 
t h e  measures ,  f i nanc ing  o p t i o n s ,  and nun-economic 
c o n s i d e r a t i o n s  were l i s t e d  Eor each measure.  
Next,  a  b e s t  s e t  of programs was determined us ing  
o n l y  t h e  economic i s s u e s  a s  c a l c u a t e d  by the  DSP 
computer model a s  c r i t e r i a .  F i n a l l y ,  t h i s  
i n i t i a l  b e s t  s e t  r ece ived  f u r t h e r  a n a l y s i s ,  from 
t h e  p e r s p e c t i v e  oE t h e  combined d o l l a r  impact and 
combined KW and KWH s a v i n g s  which r e s u l t e d .  
Sav ings  f o r  each measure were c a l c u l a t e d  based on 
t h r e e  d i f f e r e n t  p a r t i c i p a t i o n  l e v e l s  of 1 ,  5  and 
1 0  pe rcen t .  T h i s  means, f o r  example, t h a t  5  
p e r c e n t  of t h e  cus tomers  e n t e r  a  program each 
year  of t h e  10 y e a r s  t h e  program is i n  p l a c e ,  
r e s u l t i n g  i n  a  t o t a l  of 50% p a r t i c i p a t i o n  a t  t h e  
end of 10 y e a r s .  The s t u d y  used r e s u l t s  of t h e  5  
pe rcen t  p a r t i c i p a t i o n  l e v e l  a s  a  s t anda rd  because 
t h e  C i t y  hopes t o  expand p a r t i c i p a t i o n  i n  
conservation programs and t h e r e f o r e  wanted t o  
e v a l u a t e  t he  d o l l a r  impact a t  a  h i g h e r  
p a r t i c i p a t i o n  l e v e l  t han  c u r r e n t l y  o c c u r s .  

A few g e n e r a l  comments p e r t a i n  t o  t h e  
m a j o r i t y  of t h e  measures .  F i r s t ,  t h e  proposed 
programs, ( t h o s e  n o t  a l r e a d y  o f f e r e d  by CPS) 
assumed t h e  same o p e r a t i n g  and maintenance  c o s t s  
a s  CPS's s i m i l a r ,  a l r e a d y  f u n c t i o n i n g ,  programs. 
Second, l o a n  programs, p r e s e n t  and proposed,  
e x p e r i e n c e  h igh  o p e r a t i n g  and maintenance  c o s t s  
due t o  bank p roces s ing  f e e s  and t h e  number o f  
cus tomers  processed but never  approved. These 
two f a c t o r s  make t h e  u n i t  c o s t  of l o a n s  ve ry  h igh  
compared t o  r e b a t e s .  F i n a l l y ,  CPS l o a n s  money 
through i t s  programs wi th  a  seven year  payback 

schedu le .  T h i s  s t u d y  assumed a  Eive year  
payback, n e c e s s i t a t e d  by t h e  l i m i t a t i o n s  of t h e  
DSP computer program. The d i f f e r e n c e  i n  c o s t  
between F ive  and seven year  l o a n s  was no t  
s i g n i E i c a n t  t o  t he  s t u d y  when t e s t e d .  

ECONOMIC BEST SET 

A s  s t a t e d ,  t h e  " b e s t  s e t "  of  ene rgy  conserva- 
t i o n  measures Eor San Antonio was chosen based 
s o l e l y  on economic c r i t e r i a .  I f  a  measure proved 
cos t - e f  Eec t ive  under a  c e r t a i n  f i nanc ing  
s t r a t e g y ,  i t  was inc luded  i n  t h i s  economic b e a t  
s e t .  For example,  r e b a t e s  on h igh  e f E i c i e n c y  a i r  
c o n d i t i o n i n g  u n i t s  have p o s i t i v c  c o s t / b e n e f i t  
r a t i o s ;  l o a n s  do no t .  T h e r e f o r e ,  r e b a t e s  on h igh  
e f f i c i e n c y  a i r  c o n d i t i o n e r s  became p a r t  of t h e  
b e s t  s e t ;  l o a n s  d i d  no t .  The fo l lowing  l i s t  
b r i e E l y  d e s c r i b e s  each program i n  t h e  b e s t  s e t  of 
measures .  

A 15% r e b a t e  on r e t r o E i t  a t t i c  i n s u l a t i o n  
ove r  a  c e r t a i n  R v a l u e ,  pa id  by CPS. The 
program would f u n c t i o n  l i k e  CPS's p r e s e n t  
a i r  c o n d i t i o n e r  r e b a t e  program. 

A 15% r e b a t e  on r e t r o E i t  w a l l  i n s u l a t i o n ,  
pa id  by CPS. T h i s  program would a l s o  
f u n c t i o n  l i k e  p r e s e n t  CPS r e b a t e  programs. 

A 20% r e b a t e  on r e t r o f i t  w e a t h e r i z a t i o n  
m a t e r i a l s ,  pa id  by CPS. Caulking,  
w e a t h e r s t r i p p i n g ,  wa te r  h e a t e r  i n s u l a t i o n  
wraps ,  and o u t l e t  i n s u l a t o r s  would q u a l i f y  
f o r  r e b a t e s .  The p a r t i c i p a n t  would have 
t o  spend a  minimum d o l l a r  amount t o  
r e c e i v e  t h e  r e b a t e .  

A 5% r e b a t e  on r e t r o f i t  o r  new home h igh  
e f f i c i e n c y  window o r  c e n t r a l  a i r -  
c o n d i t i o n e r  u n i t s  of EER 9 and above,  pa id  
by CPS. T h i s  r e p l a c e s  CPS's $150 r e b a t e  
program. D e a l e r s  would c o n t i n u e  t o  
r e c e i v e  a  $25 i n c e n t i v e  payment. 

A mai l - in  a u d i t ,  performed by CPS. The 
p a r t i c i p a n t  answers  a  q u e s t i o n n a i r e ;  CPS 
i n p u t s  t h e i r  answers  i n t o  a  computer 
program which c a l c u l a t e s  c o s t l b e n e f i t  
r a t i o s  and payback t ime.  CPS m a i l s  t h e  
a n a l y s i s  back t o  t h e  p a r t i c i p a n t .  

A R e s i d e n t i a l  Conse rva t ion  S e r v i c e  (RCS) 
a u d i t ,  oEfered  by CPS. CPS c u r r e n t l y  does  
RCS a u d i t s  on r e q u e s t  and hands  o u t  f r e e  
w e a t h e r i z a t i o n  m a t e r i a l s .  The o n l y  change 
recommended is f o r  CPS t o  d i s c o n t i n u e  
g i v i n g  away m a t e r i a l .  

I n  a d d i t i o n  t o  t h e  above programs sponsored 
by CPS, two programs proved c o s t - e f f e c t i v e  f o r  a  
t h i r d  p a r t y  t o  f i n a n c e  and a r e  t h e r e f o r e  
recommended. 
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0 A w e a t h e r i z a t i o n  k i t  g i v e n  away f r e e .  The 
k i t  would c o n t a i n  c a u l k i n g ,  wenther- 
s t r i p p i n g ,  o u t l e t  i n s u l a t o r s ,  and a  water  
h e a t e r  wrap. The e n t i t y  dona t ing  t h e  k i t  
would have t o  a b s o r b  t h e  t o t a l  c o s t  o f  t h e  
m a t e r i a l s .  The program would,  t h e r e f o r e ,  
n e c e s s a r i l y  be regarded a s  a  community 
s e r v i c e  o r  a s  an a i d  t o  low income 
consumers i f  s t r u c t u r e d  i n  t h i s  manner. 

0 Loans a t  below market i n t e r e s t  r a t e s  f o r  
energy c o n s e r v a t i o n  measures.  Loans would 
be  i s sued  f o r  h igh  e f f i c i e n c y  a l r  
c o n d i t i o n e r s ,  w e a t h e r i z a t i o n ,  and a t t i c  
i n suLa t ion .  

ALTERNATIVE PROGRAM COSTS AND SAVINGS 

While a  "bes t - se t "  r e s i d e n t i a l  energy conser-  
v a t i o n  program was de t e rmined ,  i t  1s  u n r e a l i s t i c  
t o  b e l i e v e  t h a t  a l l  p a r t i c i p a n t s  would implement 
a l l  of t he  measures.  T h e r e f o r e ,  t h e  " b e s t - s e t "  
was d iv ided  i n t o  fou r  s u b s e t s  which r e f l e c t  
d i f f e r e n t  g roup ings  o f  programs and d i f f e r e n t  
l e v e l s  o f  p a r t i c i p a t i o n  i n  t h e  t e s t e d  e n e r g y  
c o n s e r v a t i o n  programs. Each s u b s e t  h a s  i t s  own 
annua l  u t i l i t y  c o s t s  and MW s a v i n g s .  The f i r s t  
t h r e e  s u b s e t s  r e p r e s e n t  r e a l i s t i c  p o s s i b i l i t i e s  
o f  combinat ions  of measures  implemented by a 
household .  The l a s t  s u b s e t  shows what would 
happen i f  programs had good p a r t i c i p a t i o n ,  an 
i d e a l  maximum. Tab le  3 l ists t h e  f o u r  p r i n c i p a l  
r e s i d e n t i a l  energy c o n s e r v a t i o n  s u b s e t s  t h a t  
i n c l u d e  a  minimum, mid-range,  househoLd maximum, 
and ,  l a s t l y ,  a  t o t a l  maximum l e v e l  of e n e r g y  
c o n s e r v a t i o n  p a r t i c i p a t i o n  i f  a l l  programs were 
implemented throughout  t h e  s e r v i c e  a r e a .  T h i s  
Las t  c a t e g o r y  assumes a l l  programs g a i n  a  c e r t a i n  
p a r t i c i p a t i o n  l e v e l ,  r e g a r d l e s s  of how many 
measures  an  i n d i v i d u a l  household implements.  
Each o f  t h e  s u b s e t s  excep t ,  t h e  maximum l e v e l  were 
e v a l u a t e d  from p a r t i c i p a t i o n  l e v e l s  o f  1 ,  5 ,  and 
1 0  p e r c e n t .  The maximum l e v e l  was o n l y  e v a l u a t e d  
wi th  p a r t i c i p a t i o n  l e v e l s  o f  1 and 5 p e r c e n t .  A 
1 0  p e r c e n t  p a r t i c i p a t i o n  l e v e l  i n  e v e r y  measure 
was be l i eved  t o  be too  u n l i k e l y  a  p o s s i b i l i t y .  

A s  d i s c u s s e d  p r e v i o u s l y ,  some o f  t h e s e  ene rgy  
c o n s e r v a t i o n  programs c a r r y  a  n e g a t i v e  c o s t /  
b e n e f i t  r a t i o  f o r  t h e  Impact on Rate  Leve l  
p e r s p e c t i v e .  ( I n  a l l  c a s e s ,  t h e  o t h e r  f o u r  
p e r s p e c t i v e s  have p o s i t i v e  r a t i o s . )  The n e t  
d o l l a r  c o s t s  t o  t h e  r a t e p a y e r  t h a t  r e s u l t e d  from 
t h i s  n e g a t i v e  impact were c a l c u l a t e d  f o r  each 
measure.  However, t o  p r o p e r l y  a s s e s s  t h e  
economic v i a b i l i t y  o f  t h e s e  "bes t  s e t s "  o f  ene rgy  
c o n s e r v a t i o n  programs, t h e  s t u d y  added t o g e t h e r  
each program's annua l  c o s t  t o  the  i n d i v i d u a l  
r a t e p a y e r .  Tab le  4 g i v e s  t h e s e  t o t a l  annua l  
c o s t s .  Remember t h a t  t h e  d o l l a r  c o s t s  a r e  based 
on a  p a r t i c i p a t i o n  l e v e l  of 5% p e r c e n t  o f  t h e  
cus tomers  e n t e r i n g  t h e  program each yea r  f o r  10  
y e a r s  through 1995. 

TABLE 3 
RESIDENTIAL ENERGY CONSERVATION PROGRAMS 

A. Minimum Level  

0 20% Rebate on Wea the r i za t ion  
0 152 Rebate  on  A t t i c  I n s u l a t i o n  

B. Mid-Range Level 

0 20% Rebate  on RCS Audi t  
0 W e a t h e r i z a t i o n  

15% Rebate  on A t t i c  I n s u l a t i o n  
0 EER 9 A i r  Cond i t i on ing  

C. Household Maximum L e v e l  

0 RCS Audi t  
0 15% Reba te  on A t t i c  I n s u l a t i o n  
0 15% Reba te  on Wall I n s u l a t i o n  
0 20% Rebate on Wea the r i za t ion  
0 5% Rebate on EER 10 A i r  Cond i t i on ing  
0 I n c r e a s e  E x t e r i o r  Shading 
0 Decrease  S o l a r  A b s o r b a b i l i t y  of E x t e r i o r  

House Color  

D. Maximum T o t a l  P a r t i c i p a t i o n  

0 15% Rebate  on A t t i c  I n s u l a t i o n  
0 L5% Rebate  on Wall I n s u l a t i o n  
0 20% Rebate  on W e a t h e r i z a t i o n  

5% Rebate  on EER 9 A i r  Cond i t i on ing  
0 5% Rebate  on EER 10 A i r  Cond i t i on ing  
0 Mail-In Audi t  
0 RCS Audi t  
0 I n c r e a s e d  E x t e r i o r  Shading 

Decreased E x t e r i o r  S o l a r  A b s o r b a b i l i t y  of 
E x t e r i o r  House Co lo r  

TABLE 4 
ENERGY CONSERVATION "BEST-SET" ANNUAL COSTS 

PER RATEPAYERS 

P r e s e n t  Value 
Annual ~ o e t / ~ i l l  Annual ~ o e t / ~ i l l  

D e e c r i p t i o n  i n  1985 i n  1995 

Minimum L e v e l  $ .69 $ .SO 

Mid Range Leve l  $2.23 $1.61 

Household 
Maximum Leve l  $2.16 

Maximum T o t a l  
P a r t i c i p a t i o n  $2.93 $2.11 

A s  shown, t h e  p r e s e n t  v a l u e  c o s t  per  r a t e -  
payer  i n c r e a s e s  o n l y  min ima l ly  i f  a d d i t i o n a l  
measures  a r e  i n c l u d e d .  However, t h e  cus tomer ' s  
r e t u r n  on inves tmen t  i n c r e a s e s  s i g n i f i c a n t l y .  I n  
a d d i t i o n ,  t h e  c o s t  per  r a t e p a y e r  would d e c r e a s e  
a s  t h e  cus tomer  base  i n c r e a s e d  (numbers i n  Tab le  
4 a r e  based on 1986 t o t a l  cus tomers .  CPS e x p e c t s  
cus tomer  base  t o  doub le  by 2010) .  
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Tab les  5  d e t a i l s  p e r t i n e n t  i n fo rma t ion  f o r  
one of t h e  t h r e e  l e v e l s  of p a r t i c i p a t i o n  i n  t h e  
fou r  " b e s t - s e t "  s u b s e t s  ( i d e n t i c a l  t a b l e s  were 
developed f o r  t he  o t h e r  two p . : r t i c i p a t i o n  
l e v e l s ) .  S p e c i f i c a l l y ,  t h e  t a b l e  shows t h e  
t o t a l  number o f  p a r t  Lc ipan t s ,  t ! ~  cumula t ive  
t o t a l  annual  c o s t  t o  t h e  u t i l i t y  t o  run the  
program ( c a l c u l a t e d  by adding t h e  t o t a l  annual  
o p e r a t i n g  and maintenance  expense and the  t o t a l  
r e b a t e s  p a i d ) ,  t h e  p r e s e n t  v a l u e  o f  t h e  n e t  
d o l l a r  s av ings  t o  t h e  u t L l i t y  and t o  t h e  
p a r t i c i p a n t s  over  t h e  30 year  l i f e  of t h e  
program, t he  annua l  MW s a v i n g s  - t o t a l  and peak, 
and t h e  annua l  MWH sav ings .  

F i g u r e s  2 ,  3 ,  4 ,  and 5  a t  t h e  end of t h e  
c h a p t e r  summarize most of t h e s e  same r e s u l t s  f o r  
a l l  s t r a t u m  l e v e l s .  The g raphs  d e p i c t  t h e  t o t a l  
p r e s e n t  v a l u e  d o l l a r  s a v i n g s  t o  t h e  p a r t i c i p a n t ,  
t h e  t o t a l  peak MW saved i n  1995, t h e  t o t a l  
p r e s e n t  v a l u e  d o l l a r  s a v i n g s  t o  t h e  u t i l i t y ,  and 
t h e  d o l l a r  c o s t  t o  t he  u t i l i t y  i n  1986. Each 
graph c o n t a i n s  t h e  v a l u e s  f o r  a l l  t he  programs 
and f o r  a l l  p a r t i c i p a t i o n  l e v e l s  i n  a l l  f ou r  
s u b s e t s .  

The r e s u l t s  demons t r a t e  t h e  d e f i n i t e  economic 
b e n e f i t s  t o  t h e  u t i l i t y  and t h e  customer due t o  
ene rgy  c o n s e r v a t i o n .  For example,  i f  t h e  u t i l i t y  
implements a  w e a t h e r i z a t i o n  and a t t i c  i n s u l a t i o n  
program and has  1 p e r c e n t  of i t s  cus tomers  
p a r t i c i p a t e ,  t h e r e  is  a  p o t e n t i a l  t o  s ave  56 MW 

TABLE 5 
ALL STRATUM AT 5 PERCENT PARTICIPATION LEVEL 

Preeent Value 
Total Annual Coet to Net Dollar 

Number of Utility for Savings to Utility 
Program Participsnta Implementation Over 30 Years 

Total - Wnimum Level of Energy Conservation Measures (ECM)* 

Total - Hid-Range Level of ECMVa*** 

Total - Houaehold Maximum Level of ECH1a 

Total - Maximum Level of Em's 

Preeent Value 
Net Dollar 

Savings to Part. 
Over 30 Yeare 

Annual HW 
Savings** 

Total Peak - 

13 
78 

173 
132 
8 9 
48 
0 

25 
140 
308 
267 
162 
4 8 
0 

4 2 
186 
508 
463 
344 
138 
0 

79 
431 
928 
833 
516 
138 
0 

Annual I(WH 
. Savinge 

*See Table 3 for s liating of energy conservation measures under Minimum, Mid-Range, Houaehold Maximum 
end Maximum Levels 

**Saving8 decrease even through the number of houeeholde participating etaye conetant because weather- 
etripping wears out fester than insulation. 

***Coats include audit and rebatee on veatherization an insulation. MW, NWH savings, and net dollar 
savings counted only for veatherization, inaulatlon,~and EER 9 - nothing for budit. ) 
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i n  1995. By i n c r e a s i n g  a i r  c o n d i t i o n i n g  and 
app l i ance  ene rgy  e f f i c i e n c y  a t  t h e  same t ime,  t h e  
sav ings  could  i n c r e a s e  t o  96 MW. A 5  pe rcen t  
p a r t i c i p a t i o n  l e v e l  f o r  t h e  w e a t h e r i z a t i o n  and 
a t t i c  i n s u l a t i o n  programs has  t h e  p o t e n t i a l  t o  
s a v e  282 MW i n  1995, 482 MW when e f f i c i e n t  a i r  
c o n d i t i o n i n g  and a p p l i a n c e s  a r e  added. For bo th  
p a r t i c i p a t i o n  l e v e l s ,  t h e  p r e s e n t  v a l u e  n e t  
d o l l a r  s av ings  t o  t h e  u t i l i t y  and t h e  p a r t i c i p a n t  
over 30 y e a r s  i s  s i g n i f i c a n t .  For a  c o s t  t o  t h e  
u t i l i t y  of approximately  $3.5 m i l l i o n  t o  imple- 
ment t h e  w e a t h e r i z a t i o n ,  i n s u l a t i o n ,  and a i r  
c o n d i t i o n i n g  measures ,  t h e  1 p e r c e n t  p a r t i c i p a -  
t i o n  l e v e l  g e n e r a t e e  $102.8 m i l l i o n  i n  s a v i n g s  t o  
t h e  u t i l i t y  and about  $60.5 m i l l i o n  t o  t h e  
p a r t i c i p a n t s .  

Program E v a l u a t i o n  

The f i n a l  s t e p  of t h e  methodology e e l e c t e d  
t h e  bee t  ene rgy  c o n s e r v a t i o n  measures t o  
implement and determined the  d o l l a r  impact and 
demand and ene rgy  s a v i n g s  of  t h e  programs f o r  t h e  
s i x  p e r s p e c t i v e a  eva lua ted .  The c o s t / b e n e f i t  
a n a l y s i a  o f f e r e d  a  c o n s i s t e n t  e v a l u a t i o n  bu t  d id  
n o t  s e l e c t  which p e r s p e c t i v e  should  t ake  
precedence. Although the  a n a l y s i s  d i d  no t  d e a l  
w i th  p o l i c y  and r e g u l a t o r y  i s s u e s ,  t h e  
q u a n t i t a t i v e  a n a l y s i s  d i d  p rov ide  dec i s ion -  
makers wi th  the  f a c t u a l  ev idence  t o  suppor t  
d e c i s i o n e  r e g a r d i n g  which programs t o  implement 
and which c o n s e r v a t i o n  s t r a t e g i e s  t o  suppor t .  I n  
summary, t h e  a n a l y s i s :  

a Provided e m p i r i c a l  d a t a  t h a t  r e p r e s e n t e d  
program development c o s t a  and sav ings .  

a Provided decision-makers wi th  a  " t o t a l  
awareness" o f  how programs i n t e r a c t e d  wi th  
t h e  u t i l i t y ,  t h e  m u n i c i p a l i t y  and t h e  
r a t e p a y e r s .  

a Provided t h e  a b i l i t y  t o  compare program 
e f f i c i e n c y  v e r s u s  c o s t - e f f e c t i v e n e s s .  

a Provided the  i n t e g r a t i o n  o f  c o n s e r v a t i o n  
planning wi th  supply-s ide  management of 
load f o r e c a s t i n g  and g e n e r a t i o n  planning.  

CONCLUSIONS AND RECOMMENDATIONS 

The l e v e l  and d e t a i l  o f  t h e  c o s t - b e n e f i t  
methodology allowed t h i s  s t u d y  t o  a s s e s s  demand 
r e d u c t i o n  and energy s a v i n g s  a s s o c i a t e d  wi th  a  
range o f  "bes t -se t"  of  ene rgy  c o n s e r v a t i o n  
o p t i o n s  and p a r t i c i p a t i o n  l e v e l s .  The c o s t /  
b e n e f i t  a n a l y s i s  provided t h e  c i t y ,  CPS, and its 
r a t e p a y e r s  wi th  t h e  c o s t s  and s a v i n g s  r e s u l t i n g  
from energy c o n s e r v a t i o n  a l t e r n a t i v e s .  The 
r e s u l t s  of  t h e  a n a l y s i s  have, w i thou t  doubt ,  
provided t h e  cfty wi th  q u a n t i f i a b l e  d a t a  t o  
promote ene rgy  c m s e r v a t i o n / e C f i c i e n c y  s t r a t e g i e s  
th rough tou t  CPS's s e r v i c e  a r e a .  

The r e s u l t s  of  t h i s  s t u d y  i n c l u d e :  

a The development o f  a  methodology t o  
a n a l y z e  q u a n t i f i a b l e  f a c t o r s  r e l a t i n g  t o  
c o n s e r v a t i o n  s t r a t e g i e s ,  a p p l i c a b l e  f o r  
f u t u r e  s t u d i e s .  

a The d o l l a r  c o s t s  and s a v i n g s  a s s o c i a t e d  
wi th  va r ioue  KWH, KW and MCF s a v i n g s  
r e s u l t i n g  from c o n s e r v a t i o n  s t r a t e g i e s .  

a An e v a l u a t i o n  o f  f i n a n c i a l  and p a r t i c i p a n t  
i n c e n t i v e  o p t i o n s .  

a An economic "bes t - se t "  s t a t e d  i n  fou r  
a l t e r n a t i v e  s u b s e t s  of measures f o r  San 
Anton io ' s  r e s i d e n t i a l  energy c o n s e r v a t i o n  
program. 

a Q u a n t i f i a b l e  d a t a  t o  suppor t  p o l i c y  
d e c i s i o n s .  

The g o a l  of t h e  s t u d y  was t o  e s t a b l i s h  
e m p i r i c a l  d a t a  r e g a r d i n g  ene rgy  c o n s e r v a t i o n  
a c t i v i t i e s ,  both  c u r r e n t  and p o t e n t i a l ,  i n  San 
Antonio.  The e v a l u a t i o n  methodology ha8 
i d e n t i f l e d  a  range of  "bes t - se t "  s c e n a r i o s ,  each 
wi th  t h e i r  respective c o s t s ,  MW and MWH s a v i n g s ,  
and p a r t i c i p a t i o n  l e v e l s .  The minimum range wi th  
1 p e r c e n t  and 10  p e r c e n t  p a r t i c i p a t i o n  r e s u l t e d  
i n  a  MW s a v i n g s  i n  1995 of 35 and 346 
r e s p e c t i v e l y  and p r e s e n t  d o l l a r  s a v i n g s  t o  t h e  
u t i l i t y  of  $70 m i l l i o n  and $703 m i l l i o n  
r e s p e c t i v e l y .  The t o t a l  maximum range wi th  1 
p e r c e n t  p a r t i c i p a t i o n  and t h e  household maximum 
wi th  1 0  p e r c e n t  p a r t i c i p a t i o n  r e s u l t e d  i n  a  MW 
s a v i n g s  i n  1995 of 186 and 1 ,016 r e e p e c t i v e l y ,  
and p r e s e n t  d o l l a r  s a v i n g s  t o  t h e  u t i l i t y  of $328 
m i l l i o n  and $1.5 b i l l i o n ,  r e s p e c t i v e l y .  (1995 i e  
t h e  yea r  i n  which t h e  maximum annua l  MW s a v i n g s  
is r e a l i z e d  .) 

A f t e r  f u l l y  a s s e s s i n g  t h e s e  s t r a t e g i e s ,  t he  
c i t y  should  r e q u e s t  t h a t  t h i s  a n a l y s i s  be 
i n t e g r a t e d  i n t o  t h e  load  f o r e c a s t  and g e n e r a t i o n  
p l ann ing  p rocess  of  CPS. Emphasis is placed on 
t h e  p o l i c y  d e c i s i o n s  r e q u i r e d  t o  s e t  g o a l s  f o r  
energy e f f i c i e n c y  and how t h e s e  g o a l s  w i l l  impact 
f u t u r e  g e n e r a t i o n  and p l a n t  c o n s t r u c t i o n .  

The "bes t - se t "  s t r a t e g i e s  and programs 
i d e n t i f i e d  should  be implemented by CPS b u t  t h e y  
must be c o n t i n u a l l y  moni tored.  Accurate  load 
f o r e c a s t i n g  w i l l  be dependent on c o n t i n u a l  usage 
o f  computerized p lann ing  and f o r e c a s t i n g  models 
and should  a l s o  i n c l u d e  demand me te r ing  t o  
de te rmine  t h e  demand s a v i n g s  from c o n s e r v a t i o n  
programs. Even though CPS c u r r e n t l y  h a s  excess  
c a p a c i t y  above t h e  20 p e r c e n t  r e q u i r e d  by s t a t e  
law,  ene rgy  c o n s e r v a t i o n  is  c o s t - e f f e c t i v e  t o  the  
u t i l i t y .  It is impor t an t  t o  stress t h a t  t h e  
a n a l y s i s  conducted has  been c o n s e r v a t i v e  and does  
n o t  i n c l u d e  a l l  p o s s i b l e  r e s i d e n t i a l  measures  no r  
any commercial and i n d u s t r i a l  measures.  The c i t y  
and CPS should  develop an Energy E f f i c i e n c y  P lan  
and i n c l u d e  r e s i d e n t i a l ,  commercial  and 
i n d u s t r i a l  s t r u c t u r e s .  
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