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FOREWORD 

In a t r an sp o r t a t ion-de p en d e n t  s o c i e t y  c on s t ra in ed b y  p o t en t i a l  

s h o r t ag e s  and t h e  h igh c o s t s  o f  convent ional f ue l s , as  w e l l  a s  b y  

s om e t i me s  c o n f l i c ting n a t io n a l  obj e c ti ve s  f o r  inc re as ed energy 

c o nserva t io n ,  imp r o v ed env ironm en t a l  qual i t y , enhanc ed sa f et y  and 

d ec r ea s ed d ep end enc e o n  f o r e ign p e t r o l eum supp l i e s , t he D ep a r tmen t 

o f  Transp o r t a t ion ha s t h e  r e s p o n s i b i l i t y  t o  f o rmu l a t e  po l ic ie s  

t ha t  ensu r e  t he ef f iC i en t , c o n t inu ed o p era t io n  and p er f o rmanc e o f  

t h e  na t ion ' s t ran spo r t a t ion sy s t em .  In  ord er to acc ompl i s h  t h i s  

t a sk i n  t he c o n t ex t  o f  t he a b o v e  c o n s t ra in t s ,  r el ia b l e  inf o rma t ion 
on tran spor t a t ion energy and t he t r a n spor ta t io n  s y s t em is r equ i r ed . 

Ther e a r e  t wo g eneral p a t h s  t o  d ec r ea s ed d ep end enc e o f  tran s 

p o r t a t ion on impor t ed p et r o l eum : (1) d ev el o p  a l t erna t iv e t r a n s 
po r t a t ion f u e l s  d er iv ed f rom t he d o m e s t iC r es o ur c e  b a s e , inc lud ing 

t he fu e l  mad e ava ila b l e  f or t ranspo r ta t ion du e t o  inc r ea s ed c o n 

s erva t ion b y  o t her ener g y  c o n sum ing s ec t o r s ;  and (2 ) u t il iz e  c o n

vent ional tran s p o r t a t ion f u e l s  mo r e  ef f ic ie n t l y  b y  max im iz ing 

t r an s p o r t a t io n  f u el ec onomy or by o t her t ec hn iqu e s  su c h  as in

c r ea s ed ma s s  t r an s i t , mor e  e f f ic ien t  u s e  o f  c o nv en t ional au t omo t iv e  

t r a n s po r t a t io n ,  a n d  f u el s su b s t i tu t io n .  Curr en t l y , t her e i s  some 

c o n s en su s that eac h  pa t h  a p p ea r s  p l au s ib l e  with a p p ro p r ia t e  r e 

s earc h a n d  d e v e l o pm en t . Ther e i s  c o ns id era bly l e s s  a g r e em en t  abo u t  

t h e  natur e ,  magn itud e ,  and imp l ic a t ions o f  t h e  impac t s  a s s o c ia t ed 

wit h eac h a p p r o a c h . Eac h  pa t h  t o  d ec r ea s ed d ep end enc e on impo r t ed 

p e t r o l eu m ,  wh il e int erd ep end ent , i s  v er y  d if f er en t  and ha s very 

d if f er en t  r e sourc e r e qU ir em en t s ,  env ironm en t a l  impa c t s ,  t ec hn o l o g 

i c a l  d ev el o pm en t  n e ed s ,  ec onom ic c o n s e qu enc e s  and o t her so c ia l , 
f inanC ial , and in s t i t u t ional e f f ec t s .  Fur t he rmo r e , eac h pa t h  c o n

ta ins a w id e  a s so r tm en t  o f  o p t io ns w h ic h a r e  t hem s e lv e s  in t er d e p en

d ent . Thu s ,  a very r ea l  n eed ex i s t s  t o  d ev e l o p  a b e t t er und er 

s t and ing o f  eac h  p a t h ,  o f  t h e  o p t io n s  w i t hin eac h  pa t h ,  and o f  t he 

impl ic a t ions o f  t he t ranSit io ns inv o lv ed in t erm s o f  t he i r  po t en

t ial impa c t s  on the t r an s po r ta t ion sy s t em and soc i e t y . 
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I n  p a r t ia l  f u l f illment o f  t ha t  n e ed , t h e  Transpo r ta t ion 

S y st em s  C en t er ( T S C )  p rovid e s  s u p p o r t  t o  t h e  u . S .  Depar t men t o f  
Tran s p o r t a t io n  ( DO T )  R e s ea r c h  and S p ec ia l  P r o g rams Admin i s t r a tio n 

( RS PA) und e r  t he Tran s p o r t a t ion Energy Res ear c h  P r o g ram . T h e  o b 

jec t iv e  o f  t h i s  program is to d evelo p t he inf o rma t ion nec e s sa r y  t o  

p ermit t ec hn o l o g ical , e c o nom ic , and in s t it u t ional a s s e s smen t s  o f  

t he o p t io n s  whi c h  may r edu c e  t r a n s po r t a t io n ' s  d ep end enc e on im

p o r t ed p e t r o l eum . T his pr o g ram is b e ing imp l em e n t ed by t he Energy 

D ema nd Ana lys is Br anc h of t he Of f ic e  of Ener g y  and Env ironm en t  

under t he exec u t ive d ir ec t io n  o f  RS P A ' s Of f ic e  o f  Mu l t imod a l  

Re s earc h .  

As o n e  mec hanism f o r  o b ta in ing t h e  p er s p ec t iv e s  r equir ed , a 
s eries o f  d i s c u s s io n  f o rums i s  b eing c ondu c t ed to exam in e , in a 

s e l ec tive wa y ,  t he b en e f it s ,  c o s t s , and imp l ic a t io n s  o f  some o f  t h e  

wa ys in whic h t he d ep end enc y o f  t h e  t r a n s po r ta t ion s e c t o r  on im

por t ed p e t r o l eum may b e  r ed u c ed . The f o rums a r e  d es igned a r o und 

s p ec i f ic i s s u e s and a r e  no t in t end ed to b e  a l l  inc l u s iv e .  D is 

cu s s ion f o c i  a r e  d e t ermined on t he ba s is o f  r el evanc e ,  t imel ine s s , 

and p r o g ram r equir em en t s . 

The sec ond d is c u s sion f o rum , " En ergy C o n s erv a t io n  in Bu ild

ing s : Impl ic a tio n s  for Tra n s po r t a t io n , "  wa s held D ec ember 9 ,  1 98 0 ,  

under t he j oin t l ead er s hip o f  P r o f e s so r  Ar t hur H .  Ro s en f eld , P r o 

"f e s so r  o f  P hYSiC S ,  Univ e r s it y  o f  Ca l if o rnia a t  B er kel ey , and P r o 

gram Leader , Energy and Env ironm ent Divis ion , Lawr enc e  B erkel ey 

La bora t o r y ,  Un iv e r sity of Cal if o rnia , and Mr . J o hn K .  P o l la rd ,  

Econom is t ,  Tran sp o r t a tion S y s t em s  C en t er ,  U . S .  D e p a r tm en t  o f  Trans 

po r t a t ion . P r o f e s s o r  Ro s en f eld and Mr . P o l la r d  o r ganiz ed t h e  

fo rum and id e n t if ied t h e  majo r i s su e s  t o  b e  d iscu s s ed . P r o f e s so r  

Ro s enf eld acc e p t ed c ha irman s h i p  o f  t he f o rum and s e l ec t ed par tic i

pa n t s  abl e t o  pr e s en t  c u r r e n t  knowl ed g e  on t h e  f o rum ' s  t o p ic . 

Prior to t h e  f o rum , a l l  par t ic ipan t s  r ec e iv ed a c o p y  o f  t h e  dis

c u s s ion ma t e r ia l s  for t h e  Au gu s t  1 9 8 0  Santa C ru z  S ummer S tu d y  en

titled " Energy E f f icient Build ing s - T ec hnic a l  P o t ent ial s and 

Po lic y  Rec ommenda t io n s  f o r  C o n s erva t ion and Renewa b l e  Re sourc es : 

• 

• 

, 
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A Lea s t  C o s t  S cena r io , 1 9 8 0-2 0 0 0 , "* au t ho red by A . H . Ro s enfeld , 
D .  Go l d s t ein ,  J .  Ha r r i s , D .  Cla r id g e  and K .  Gawel l . 

The f o r um p r oc e ed ing s were t ra n s c r ibed and ed i t ed t o  p repar e 

t hi s  summa ry r epor t . S ever a l  pa r t ic ipan t s  p rov ided prepared 

pa per s  w h ic h  a r e  inc lud ed in t h i s  r epo r t . Ma ry D .  Stearns and t he 

T S C  s t a f f  p r ep ared t he summary r epo r t  ba sed on t h e  t r a n sc r ip t ion 

and t he p a p e r s submit t ed . The f o rum p r e s en t a t ions c l ea r l y  es t a b

l i sh ed t ha t  enhanced energy c o n s erva t ion in bu ild ing s wil l ma rked l y  

reduc e en ergy c o n sump t ion b y  t he y ear 2 0 00 . T h i s  redu c t io n  i s  

tantamount t o  loc a t ing a n  al tern a t ive domes t ic fuel su p p l y  f o r  

t ran s p o r t a t ion . I t  is f o rec a s t  t ha t ,  w i t h  c o n serv a t ion , by t he 

year 2 0 0 0 , bu ild ing s will  c o nsume only 6 0  perc en t  o f  t he i r  c u r r en t  

l evel s ,  d e s p i t e  an a n t ic ipa t ed po pu la t ion g r o wt h  o f  2 5  perc en t . 

I t  is po s s ib l e  t o  save t hi s  en ergy a t  an equ iva l en t  c o s t  o f  $ 1 0  

per  barrel . 

C o n s ervat ion mea su r e s  a p p l ied t o  d i f f eren t  bu ild ing sec t o r s  

y ield d i f f er en t  sav ing s .  Ad o p t ion o (  p r o p o sed appl iance s ta ndard s 

wi ll s ave 5 to 6 quads ann ually. Re t ro f i t  o f  exi s t in g  res i de n t i a l  

and commer c i a l  b ui l dings w i ll  s ave 4 t o  5 q uads o f  energy , res p e c 

t ively . C o n f o rmanc e to DOE ' s  p r o po sed Bu ild ing E f f ic ienc y Per fo r 

mance S ta nda r d s  ( B E P S ) can save 1 quad o f  en ergy in n ew r e s id ences 

and 2 quad s o f  ener gy in new c ommerc ia l bu ild ing s .  

The p o s s ib i l it ies and d if f ic u l t i es o f  c o n serva t ion vary ma r k

edly b y  s ec to r . Ret r o f i t t ing ex i s t ing bu ild ing s requ ires c on s id

era b l e  d evel o pment of an in s t i tu t io na l  inf r a s t ruc t ure t o  f a c il i

t a t e  implemen ta t ion o f  presen t l y  ava i l a b l e  t ec hn iqu e s . W id e s p read 

ado p t ion o f  s t a t e-o f - t he-ar t bu ild ing s t and a rd s to make n ew bu ild

ings  max ima l l y  ener g y  ef f ic ien t r equ i r e s  c o o per a t ion between many 

level s o f  governmen t . P u bl ic u t il it ies ,  a t  present , a re in t he 

f o ref ron t o f  t he ins t i t u t io n s  t r y ing t o  encourage incr ea s ed c o n
s erva t io �  in bo t h  ex i s t ing and n ew bu ild ing s .  

*P repara t ion o f  t hese d isc u s s io n  ma t er ials wa s su p p o r t ed by DOE un
der Con trac t W- 7 4 0 S -EN G-48 . The se d i scu s s ion ma t er ia l s  are pa r t  
o f  t he S o lar Ener g y  Resear c h  I n s t i tu t e  ( S ERl) s t ud y ,  known a s  t he 
" S awhillll S tu d y ,  mu c h  of whic h wa s inc o r p o r a t ed in " A  N ew P r o s per i t y
Bu ilding a S u s t a ina b l e  Energy Fu tu r e ,  t h e  S E Rl S o la r / C o n s erva t io n  

. 
S t ud y , " B r ic k  H o u s e  P r es s ,  1 9 8 1 . 



- iv -

T he magnitude o f  energ y  sav ing s avail a ble t hrou g h  c o n serva 

t io n  in bu ild ing s wa s iden t if ied a t  t h i s  meet ing . I t  a l so s p ec i

f ied t he p resen t o b s t a c les to enhanced c o nserva t io n  whic h ,  in mo s t  

ca ses , are due t o  a lac k  o f  infr a s t ruc tures and d i s t r ibu t ion 

mec ha n i sm s . The c o n serva t io n  " know-how" i s  l a c king . In c onc lu

s io n, su b s t a n t ial l y  inc rea s ed c o n serva t ion in bu ild ing s a p pea r s  

t o  b e  a t ta ina b le in t he nea r f u tu r e , g iven more a t t en t io n to ma k

ing it ha ppen . 

D 

• 

• 
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AB S T RACT 

ENERGY CON S ERVATION IN B UILDI NGS : IMPLICATI ONS 

FOR TRAN S P O RTATION 

A wo rks h o p , h el d  at t h e  T rans p o r t a t ion S y s t ems C e n t e r  on 

D e c emb er 9 ,  1 98 0 ,  exam in ed ener g y  c o n s erva t io n in build ing s  t o  

d e t ermine ho w muc h energy wo uld b e  f r e ed t o , i n  ef f ec t , c r ea t e  

an add i t ional domes t ic sup p l y  o f  energy f o r  t ranspo r t a t ion . A 

p a p er , d i s t r ibu t ed t o  t h e  par t ic ipant s pr io r  to t he meet ing , d e s 

c r i b ed t h e  t ec hn ic a l  po t en t ia l  f o r  ener gy c o n s erva t ion i n  bu i l d 

ing s  and g a v e  a t ec hn ic a l  bac kground f o r  t h e  o p en ing p r e s en t a t ion 

on Ener g y  Conserva t ion in Bu ild ing s . Sub s e quent p r e s en t a t ions a t  

t h e  wor ksho p inc lud ed : 

o The Pub l ic U t il it y ' s  Ro l e  in Re s id en t ial Energy C o n s erva

t ion , 

o A Publ iC U t i l i t y ' s  Exp er ien c e  wit h Cons erva t io n , 

o Hou s ehold Ener gy C o n s erva t io n : The Rec ord and t h e  
P r o s p ec t ,  

o Nat ional Po l ic y  I s s u e s  Rela t ed t o  Energy Cons erva t io n ,  

o C o ns erva t ion and Na t ional Po l iCy , and 

o C r e a t ing New Cho ic e s :  Innova t iv e  App r o a c h e s  to Cu t Home 

H ea t ing and C o o l ing Co s t s . 

The maj o r  c o nc l u s ion o f  t he wo r ks ho p ,  e c ho ed by a l l  par t ic i

pant s ,  is t ha t  sub s tan t ial amoun t s  o f  en er g y  can b e  saved in bu i l d 

ing s , bu t t h e  in s t itut ional inf ra s t ruc tur e nec e s sa r y  i s  inad e qua t e .  

W i t h  c o n s erva t io n ,  bu ild ing s in t h e  y ear 2 00 0  will us e 6 0  p er c en t  

o f  t he en ergy p r e s en t l y  c o n sumed , d e s p i t e  a 2 5  p er c en t  g rowt h in 

p o pUl a t ion . The f o l l o w ing sav ing s a r e  po s s ib l e  by 2 00 0: ef f ic i en t  
a p p l ian c e s  would save 5 to 6 quad s ,  r es id en t ial r et r o f it s  4 quad s ,  

c ommerc ial r et ro f i t s  4 t o  5 quad s ,  en er g y  ef f ic ient c o n s t ruc t ion 

of new r e s id en t ial and c ommerc ial bu ild ing s , 3 quad s .  
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I t  i s  p o s s i b l e  t o  save hal f t h e  o il cur r en t l y  c o n sumed a t  a 

o n e - t ime c o s t  o f  $ 1 0  per  b a r r e l . Appro x ima t el y  8 m i l l ion bar r el s  

o f  r e sourc e en ergy can b e  saved a nnua l l y  b y  in s t a l l ing p r e s en t l y  

ava ila b l e  c o n s erva t ion t ec hn iqu e s . 

The wo rkshop  p a r t ic ipan t s  c l ea r l y  r ec o gn iz e  t ha t  a t t a in ing 

t h e s e  l ev el s o f  energy c o n s erva t ion i s  a ma s s iv e  und er t a k ing . By  

2 0 00, 80  mil l io n ex i s t ing d w e l l ing un i t s will  n e ed r e t ro f it s ,  and 
t he p r o j ec t ed 20 m i l l ion new dwell ing u n i t s w i l l  eac h  n e ed an 

add it i o na l  $ 2 , 0 0 0  wo r t h  of c o n s erva t ion f ea tu r es . In add i t ion, 

t h e  3 5  b il l io n  s quar e f e et o f  c omm er c ial  spac e w i l l  n e ed r e t r o 

f i t t ing . T h e  t o t a l  c o s t  o f  t h i s  und e r t a k ing rang es  b et w e en $ 3 00 

and $ 4 2 5  b il l io n .  Accomp l i s h ing t h i s  r e qu i r e s  t h e  d iv er s ion o f  

$ 1 5 0  b il l ion o f  n ew c a p i t al f o r  2 0  yea r s ,  o r  $ 2 0  b il l ion p er y ea r . 

I t  w i l l  be  a maj o r  und e r t a k ing t o  a t t a in t he l ev e l s  o f  c on

s erva t ion cu r r en t l y  t ec hnic a l l y  po s s ib l e .  W o r ks h o p  par t ic ipa n t s  

inc lud ed t he f o l l o w ing i s su e s  t o  b e  ad d r e s s ed : 

o C o n serva t io n  i s  a f f ec t ed b y  l o c a l  c hara c t er i s t ic s .  I t  i s  

d if f icul t f o r  f ed e r a l  p r o g rams to b e  su f f ic i en t l y  var i ed 

and s en s i t iv e  t o  l o c a l  f ea tur e s . Fed eral p r o g rams s houl d 

suppo r t ,  no t d ic ta t e ,  c o n s erva t ion e f f o r t s .  

o T h er e i s  a g e n er a l  b e l i e f  amo ng po 1 i cymak e r s  t ha t ,  i f  

c o n s erva t io n i s  s o  c l ea r l y  c o s t  j u s t i f ied , i t  w i l l  ha p p en 

r egard l e s s  o f  governme�t in t erv en t ion . Th i s  may a c t u a l l y  

impede c o n s erva t ion b ec au s e  i t  f a i l s  t o  r ec o g n i z e t h e  in s t i

tut iona l and inf r a s t ruc ture p r o b l em s  l im i t ing ado p t ion o f  

c o n s erva t ion . 

o C o s t  e s t ima t e s  f o r  in s ta l l ing ener g y  c o n s erva t io n f ea tur e s  

ar e $ 2 00 b i l l ion for  d w e l l ing un it s ,  $ 1 0 0  b i l l ion f o r  c om

merc ial bu ild ing s ,  and $ 1 2 5  b i l l ion f o r  a p p l ianc e s . In

s t a l la t io n  of en ergy c on s erva t ion f ea�u r e s  wo uld c o s t  

a p p r o x ima t ely $ 2 00 0  f o r  ea c h  ex i s t ing and n ew dwel l ing 

un i t . 

o The Re s id ent ial C o n s erv a t io n  S erv ic e  ( RS C )  is now in p l a c e  

and o f f er s  a maj o r  o p p o r tu n i t y  t o  fac i l i t a t e  c o n s erva t io n . 

• 

• 
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However , i t  n e ed s  b e t t er aud i t  p r o c edu r e s  and m o r e  s k i l l ed 

" hou s e  d o c t o r s . "  

o S p end ing money t o  improve c o n s erva t ion in bu i ld ing s i s  

ac t u a l l y  an inv e s tment i n  t h e  energy supp l y . S t ru c t u r a l l y , 

c o n s er v a t ion inv e st m en t s  c anno t b e  t r ea t ed t ha t  wa y .  

C r ea t iv e wa y s  t o  f inanc e c o n s erva t io n  need t o  b e  ident i f ied . 

o C o n s erva t ion r equ i r e s  d evel o pment o f  a knowl e d g e - in t en s iv e  

s erv i c e  indu s t r y  a b l e  t o  c omb ine s im p l e  ma t er ial , g et t he 

i n f o rma t ion into t h e  f i eld , and o b t a in c on s i s t en t  r e su l t s. 

o Hou s eho ld s  ma ke d ec i s io ns abou t c o n s erva t ion ba s ed on t he 

inef f ic iency o f  t he i r  ho u s e ,  t heir  knowl ed g e  o f , and c on

f id en c e  in , c o n s erva t io n  c on trac t o r s , t he ir ava i l a b l e  

f inanc ial r e s o u rc e s , a pay-back p er iod s ho r t er t ha n  an t i

c ipa t ed l eng t h  o f  r es id enc e ,  g ener a l l y  f iv e  y ea r s , and a 

p e r c e iv ed g r ea t er r et u r n  on equ it y  f r om c o n s erva t ion t han 

f rom a l t erna t ive inv e s tmen t s .  

o Ap p r o x ima t ely o n e- t h ird o f  t h e  dwell ing un i t s  in t h e  Un i t ed 

S ta t es a r e  t enant-o c c u p ied . Ne i t her t ena n t s  nor own e r s  

hav e inc ent ives t o  c o nserv e en erg y .  N ew p r o g rams suc h a s  
Pac i f ic Gas and E l e c t r i c ' s  ( P G & E )  Z ero In t er e s t  P l a n  ( Z I P )  

may o f f er inc en t iv e s  t o  landl o rd s . 

o Retro f i t t ing should no t b e  t o o  ha s t y  and r e su l t  in " c r eam

s k imm in g "  b ecau s e  a sec o nd r et r o f it is very expen s iv e .  

Re t ro f i t s  s ho u ld b e  comprehen s ive eno ugh t o  a p p r o a c h  t he 

ma rg ina l co s t  o f  ener g y . 

o U t il it i es hav e taken t he l ead in enc ourag ing c o n s erva t ion ,  
yet c u r r ent d e f in it io n s  o f  u t il it i e s '  r a t e ba s e  make s u c h  

e f f o r t s  t o  max im i z e  t he r a t e b a s e  o f  q u e s t iona b l e  f inanc ia l 

valu e .  

o Cal i f o rn ia ' s  u t i l it ies a r e  in t he f o r e f r o n t  encou rag ing 

c u s to m e r s  to c o nserve and pr ovid ing f inanc ial inc en t iv es 

t o  do so , b ec au s e o f  t h eir lac k o f  exc e s s  g en er a t ing c a 

p ac i ty . Ca l if o r n ia's u t il i t i e s  mu s t  enc ou r a g e  c o n s erva t ion 

or bu ild new c en t ral power p l a n t s. 
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o P G & E  ha s a maj o r  c o n s erva t ion e f f o r t o r ient ed t o  marg ina l 

c o s t . They have o f f er ed c o n s erva t io n  o p p o r tunit i e s  in a 

s ta t e  w i t h  an inv er t ed r a t e  s t ruc tur e and a var i e t y  o f  
c o n s erva t ion p r o g r ams t a il o r ed t o  var i o u s  ma r ke t s .  They 

exp ec t t ha t , by t h e  yea r 2 0 0 0 , d emand w il l  b e  r educ ed 2 5  

p e rc en t . 

o Succ e s s ful c o n s erva t io n  p r o g rams mu s t  add r e s s  c o s t , t he 

de c i s i on -making p r o c es s ,  avai l ab il i ty o f  del ivery s y s t ems , 

and in f o rma t ion t ra n sm is s io n . Mo s t  cur r en t  p r o g rams f a il 
t o  c o n s id er t he s e  f our c r i t er ia f o r  a c c ep t a nc e  o f  c o n s er 

vat ion . 

• 



P ART I 

INT ROD UCT ION TO FORUM 

Ri c hard John 
D ir e c t or , O f f i ce o f  Ene r gy and Env i r onment 
T r ans p o r t a t i o n  Sys tems C e n t e r  
U . S .  D e p a r tment o f  Transp o r t a t i o n  

T h e  Trans p o r t a t i o n  S y s t ems C e n t e r  ( T S C )  i s  c on c e rned w i t h  t h e  

f uture o f  the automob i le indus t r y  and wi t h  the imp l i ca t i on s  f o r  

t r ansp o r t a t i on o f  ener gy c ons e r v a t i o n  in b ui ldings . I t  i s  ne c e s 

s ary t o  know h o w  much f ue l  c an be  s aved and h ow much f ue l  our b ui ld

ings w i l l  us e .  As we look ahe ad t o  t he year 2 0 0 0 , the answe r s  to 

the s e  que s t i ons will t e l l  us how muc h  p r e s s ur e  there will be on t h e  

eneray sup p ly in t he f ut ur e . 

T S C  has b e e n  very involved in s t ud i e s  o f  t he futur e  o f  t he 

aut omob i le indus trv w h i c h  s t ar t ed in the ear ly 1 9 7 0 ' s  w i t h  t he 

Que s t ion "Wh a t  i s  the ene r gy c onserva t i o n  po t e n t ial f o r  the au to

mo b i le ? 1I In 1 9 7 5 , T S C  be gan t o  p rovide inf orm a t ion t o  the Dep ar t 

men t o f  T r ansp o r t a t i on t o  carry out t he Ene r gy P o l i c y  and C on s e rva

t i on Ac t .  As p ar t  o f  thi s Ac t , t he S e c r e tary o f  T r ans p or t a t i on 

h ad t o  d e f i ne lIe conomi cal1v p r a c t i c a1 11 fue l  e c onomy s t andards even 

thoullh t he c oncep t lIe c onomi c al 1 y  p r ac t i c alll was un sp e c i f i e d . 

Be caus e t hi s  term was p o t en t ia l ly qui t e  inc lus ive , T S C  be aan to 

ge ner a t e  an i n fo rma t i on b ase on t he mo t o r  vehi c l e  sys t em whi c h  

inc luded t he t e c hn o l o g i c a l  t rends , t he trend s i n  the manuf ac tur in g  

indus t r y , t he na ture o f  t he auto indus try s t ruc tur e i n  t h i s  

coun t r y , t h e  l o c a t i on o f  aut o p l an t s , and t he numbe r  o f  p e op le 

worki ng at  aut o p lan t s . T S C  a l s o  examined the mo t o r  veh i c l e  

indus t r y  s tr uc tur e  wor ldwide. 

The b a s i c  q ue s t i on c ons i d e r e d  was t he future demand f o r  fue l  

e c on omy t e chno l o gy .  W h a t  would o c c ur in the wor ldwide aut omo b i le 

indus t ry and , in p ar t i cul ar , what p r e s sur e s  would be  p laced on t he 

aut omo b i le indus t r y  in t he Uni t ed S t a t e s ? Wha t s o r t  o f  e c onomic 
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d i s l o c a t i on c ould be  an t i c i p a t e d  in t e rms o f  j ob and c ommun i ty 

d i s lo c a t ions ? 

B e c aus e o f  t he i n f orma t i o n  b a s e  deve lop ed on the m o t o r  veh i c le 

indus t ry ,  T S C  has b e e n  able t o  p r ovide i n f o rm a t i o n  f o r  maj or  

nat ional p ub l i c  p o l i cy i s s ue s , s p e c i f i c a l ly , t he Chrys ler L o an 

Guar an tee Ac t and , more r e c e n t l y  t he I n t e r n a t i onal T r ade C omm i s s i on 
d e l i be r a t i ons on impo r t  quo t a s  and t ar i f f s . For e xamp le, at  the 

t ime o f  t he Chry s ler de l i be r a t i on s , T S C  par t i c ipa t e d  in a t a s k  

f or ce wi t h  t h e  Tre asury Dep ar t me n t  t o  t r y  t o  ant i c i p a t e  what  would 

hap p e n  i f  Chrys ler c o l lap s ed . T SC id e n t i f ied the Chry s l e r  p l an t s , 

how many p e o p l e  worked there , and the unempl oymen t  leve l s  in  t h e s e  

c ommun i t ie s . The magni tude o f  t he imp a c t  o f  C hr y s le r ' s  c o l l ap s e  

was awe s o me . T h i s  i s  a clas s i c  p r ob lem . The s o c i e t y  d o e s  n o t  

wan t t o  mai n t a i n  c o l l ap s in g  o r  i ne f f i c ie n t  indus t r i e s . Howeve r , 
i f  Chrys ler co l l ap s e d , there would be  1 0 0 , 0 0 0  t o  1 5 0 , 00 0  p e o p l e  

unemp loyed . T h e  f i r s t  year ' s  p ayme n t s  f o r  unemp l oyme n t  funds and 

t r ade adj us tmen t  a s s i s t ance would be $ 1 . 5  t o  $ 2  b i l l i o n .  The 

las t f i gure i s  an OMB ap p r oved e s t ima te . 

T S C  exp l o r e d  the na ture o f  the t r ans i t i o n  t o  imp r oved aut o 

mo t ive fue l  e c o nomy . I f  marke t f o r c e s  pus h c on sume r s  s o  t h a t  they 

want f our - p a s s enge r , 5 0  t o  7 5  MP G c ar s , could cons ume r s  ob tain 

t he s e  car s ? The answer i s  yes . Whe r e  would t h e s e  c a r s  be  b ui l t ?  

I t  i s  qui te conce ivab le t h a t  t he Uni ted S t a t e s  c ould have a 5 0 - 7 5  

MP G car f le e t , b u t  i t  would p u t  a s tr a i n  o n  t he na t i on i n  t e rms 

of commun i t y  and emp loyment d i s l o c a t i on in the Midw e s t .  

The f i r s t  f orum in a s imi lar s e r ie s , "Re gi onal Imp a c t s  o f  

P e t r o leum A l t e r n a t ive s , "  a s ked t he que s t i on , "Wh a t  are t he imp ac t s  

o f  the us e o f  s y n t he t i c  fue l s  and o f  the p r oduc t i on o f  one t o  two 

mi l l i on b ar r e l s  per day of thi s fue l ? "  I t  t r e a t e d  t h i s  p r ob lem 

in the s ame f r amewo rk as t he aut o  p r o b lem , f r om a n a t i onal p er 

s p e c t ive and t hen f r om t he r e gi ona l and commun i t y  p e r s p e c t ive . 

T h i s  f or um d is c us s e s  the near and long- term imp l i c a t i ons o f  

ener gy conserv a t i on in b u i l d in g s . I f  there i s  maj or  energy c on

s e r v a t i o n  in bui ld ings , wha t  are the imp l i c a t i ons r e l a t ive to the 

aut o indus try , t he s y n t he t i c  fue l  indus t r y  o r , indeed , to indus 

t r i a l  ene r gy c onve r s i on , whi c h  w i l l  be  the subj e c t  o f  a f o r thc om

i n g  f o rum .  

e 



P ART I I  

P ROGRE S S  IN ENERGY -EFF I CIENT B UILDING S* 

( Th e  P o te n t i a l  F o r  Hav i ng 8 Mi l l ion B ar r e l s  
o f  O i l a D a y  By T h e  Y e a r  2 0 0 0  At  a C o s t o f  $ 10 P er 

C o ns erved B a r r e l . )  

Ar thur H .  Ro s en f e ld 
P ro f es s o r  o f  P hy s i cs 
Univers i ty o f  C a l i f o rnia 

There i s  cons ider.ab l e  p o t en t i a l  f o r  ener g y  c o n s erva t io n in build

ings  t h r ough the year 2 0 0 0 , a s  we l l  as  o p p o r tuni t i e s  f o r  c o s t 

e f f ec t ive energy cons erva t ion , i . e . , imp r ovemen t s  in en er gy e f f i

c iency . I f  a leas t - c o s t  s c enar io i s  f o llowed , ener gy consump t ion 

in 2000  would be  ha l f  that  pred ic t ed b y  the c onven t ional f o r e

c a s t s  o f  t h e  D epar tmen t o f  Ener g y ' s  Energy In f orma t ion Adm i n i 

s tr a t ion ( DOE / E I A ) . 

In 198 1 ,  t h e  Un i t ed S ta t e s  build in g s  s ec to r  w i l l  us e ap p rox

ima t ely 1 3  mi l li on b a r r e l s  o f  o i l  equi v a l en t  p e r  day (Mbd ) ,  6 Mbd 

o f  " fue l "  ( g as and o i l ) , and 7 Mbd o f  re source ene r gy to gene r a t e  

e l ec t r i c i ty . DOE/ EIA p roj e c t s  th at  t h i s  1 3  Mdb w i l l  b e come 1 5  Mbd 

in t h e  y ear 2 0 0 0; 5 Mbd o f  fuel ( d own f rom 6 )  an d 10 Mbd o f  res o ur c e  

ene r gy f o r  e l e c t ri c i ty ( up f rom 7 ) . Howeve r ,  i f  th e b ui l din g s  

s e c t o r  f o l lowe d a l e as t-co s t  s c ena r i o ,  as d es c rib ed in th e f o rth

c oming " B ui l ding a S us tainab l e  Future , 1I the us ag e could be 7 Mbd , 

( from 1 5 )  wh i l e  p r o v i d i n g  exac t ly t he s ame g o ods and ameni t i es .  

The 7 Mbd l ev e l  i s  t h e  " l eas t - c os t p o t en t ial " and i s  c alcu

la t ed in the f o llowing way_ As s um i n g  the same numb e rs o f  h o us es 

( 1 00  m i l l i o n) , s q ua r e  f e e t  o f  comm e r c i al b ui l di ng s  ( 5 0  b il li on ) , 

*Thi s  pap e r  i s  b a s ed on t h e  autho r's work as Chai rman o f  th e 
Bui l din g s  S e c t ion f o r  the S o l a r  Energy Res earch Ins t i tut e S tudy 
( S ERI ) . I t  i s  a j o i n t  e f f o r t  o f  t h e  Lawren ce B erke ley L ab o ra t ory 
( L BL )  and S ERI . LBL c o n t r i b u t o r s  includ e  A . H .  Ros en f e l d , P .  C l e a ry , 
D .  Go lds t e in , J. H a r ri s ,  J .  W r i gh t ; S ERI cont r ib u to rs were D .  
C la r i dge , K .  Ga rw e l l  and H .  Kelly . P e t e r  C l eary p r oduc e d  th is 
overv i ew s t a temen t . 
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re f r i g e ra to r s , and swimming p o o l s , e t c . in 2 0 0 0 , a s  u s e d  in  the 

c onven t i onal DOE / EIA p ro j e c t i ons , way s  wer e cons i d ered t o  r e du c e  

t h e  e n e r g y  us e o f  e ach uni t ,  each h o us e ,  each c o mm e r c i a l  b u i l d i n g , 

an d each ref r i g e r a to r , e t c . Th e c o s t  o f  each ener g y - c o n s e rving 

meas u r e  and its  ener gy s avings were c a l cula t e d . F i gure 1 s hows 

th e s avings  p os s ib l e on the r e duc t ion in f u rna ce o ut p u t  f o r  a 

19 7 8  C a l i f o r n i a  s tandard h o us e ,  i f  t h e  w i n d ows are doub le g l a zed . 

Th e re i s  a 2 1  p e r c en t r e t u rn on inves tmen t; w i t h  an e x t r a  R-19 i n  

t h e  c ei ling , the re i s  a 1 6  p e r c en t  r e t u rn . 

Compu t er s imu l a t io n s  wer e c ompar ed w i t h  hundr ed s  o f  r e t ro 

f i t t ed homes t o  ensur e r e a l i s t ic c al c u l a t i on s . The compa r i s on i s  

s hown i n  Figure 2 and T ab l e  1. C omp u t er anal y s e s  o f  s p a c e  h e a t ing 

r e t r o f i t s  of  exi s t ing U . S .  houses  may b e  s een in F i gure 2 ,  a 

" s upply c urve o f  cons erved ener gy . "  F i gure 3 s hows the c umu l a t ive 

en ergy s aved by c o n s e r v a t ion meas u r e s  t aken in the o p t imum 

s equen c e  and t h e  c o s t  o f  s av ing each s u cc e s s iv e  uni t o f  ener gy .  

A p rud en t a p p r o a c h  t o  c ons erva t ion would b e  t o  inv e s t  in ener gy 

e f f i c iency un t il the c o s t  o f  s a v ing t h e  la s t  u n i t  o f  ener gy was  

the  s ame as today ' s  av erage p r i c e .  The lar g e  po t en t i a l  inve s tment 

in energy e f f i c i ency i s  i l lus t r a t ed in F i g u r e  3 .  

Thes e analy s e s  as sume tha t t h e  amen i t ie s  p r ovid ed by energy 

s hould r ema in t he same o r  be imp roved ; onl y the ef f ic i en c i e s  wer e 

c hanged . F igu r e  4 ,  an examp l e  o f  t h i s ,  s hows t h e  co s t  o f  r ed u c ing 

t h e en ergy c o n sump t ion o f  a f r o s t - f r ee re f r ig er a t o r . By t ak ing t h e  

f ir s t  f o u r  s t ep s  s hown i n  F igur e 4 ,  t h e  en ergy c o nsump t ion o f  t h is 

r e f r i g e r a t o r  can be  r ed u c ed by almo s t  60 p e r c en t ,  f o r  a $ 5 0  r et a il 

c o s t . At a 3 p e r c en t  r eal in t er e s t  ra t e ,  t h e  c o s t  o f  c o n serv ed 
el ec t r ic i t y  is 0 . 3 4 ¢ / kWh sav ed . At t o d ay ' s  p ri ce o f  5 ¢ / kWh , th e s e  

impr o vem en t s  a r e  c o s t  ef f ec t iv e .  The Ama na C o rp o r a t ion ha s a l r ead y 

produc ed a pr o t o t ype f r o s t - f r e e  r ef r igera t o r which inc o rpo r a t es 

many o f  t h e s e  imp rovemen t s  and u s e s  only 65 kWh /mo . B ecau s e  o f  

t h e  c ur r en t  in t eres t in nuc l ear power , i t  i s  int er e�t ing t o  c om

pa r e  elec t r ic ity use by U . S .  r e f r ig e r a t o r s  and f r eez er s and t h e  

t o tal U . S .  nu c l ear e l ec t r ic ity prod u c t ion . In 1 98 0 ,  r e f r i g e ra t o r s 

and f r eez er s c on sumed 60 perc en t  o f  t h i s  v a l u a b l e  e l ec t r ic i t y . I n  

• 
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FIGURE 3 .  YEAR 2 000 SUPPLY CURVE OF CONSERVED ENERGY (IN QUADS/YEAR) FOR SPACE 
HEAT OF FUEL-HEAT ED DWELLINGS BUILT THROUGH 1980. 
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200 �--�--�----�---r--��--�--� 

150 

100 

50 

• 

• 
• • • 

• Existing refrigerators 
o Proposed improvements 

. 1977 Calif. standard ------------ --'------ --
• 

• m AVERAGE OF EXISTING 
A.D. Little 

BASE. 
• CASE 

-------

IMPROVE 
INSULATION 

IMPROVE 

• REFRIGERATORS 

• • • 

. •  1979 Calif. standard --- - ----------

• 
• • 

MODIFY MOTOR 

EVAPORATOR HOT GAS DEFROST & 
MISC. CHANGES 

REDUCE (Incl. all A.D.Uttle chang.s} 

COMPRESSOR LOSSES 

THERMOSTAT CONTROLLED 
EXPANSION VALVE 

O� __ � __ �� __ � __ � ____ � ______ ___ 
340 380 420 460 600 640 680 620 

Purchase price (dollars) 
No t e: The c l o s ed c i r c les  in the u p p er ha l f  o f  the F igure r e p r e

s en t  1 6 . 0- 17 . 5  c u .  f t .  t o p- f r e e z er , f r o s t - f r e e  r e f r i g e r a
to r s  s o ld in C a l i f o rn i a  in 1 9 7 6 .  The o p en c i r c l e s  in the 
lower ha l f  rep r e s en t  p r o p o s ed r e d e s igned r e f r ig er a t o r s . 
C al i fo r n i a  s t andards f o r  maximum energy u s e  a l l owab l e  f o r  
r e f r ig e r a t o r s  o f  t h i s  type a r e  s h own . Fed er a l  s ta nd a r d s  
c anno t b e  d is p l ay ed b e c a u s e t h e y  inv o lve we i g h t ed aver ages  
over a l l  c las s e s  and s i z e s  r a ther than c l a s s - s p ec i f i c  
max imum energy c o n s ump t io n . 

S o ur c e s : LBL s urveys o f  the cos t and ene r gy u s e  o f  r e f r i ge r a t o r s  
c ur r en t ly ava i la b l e  i n  C a l i f o rn ia ( Re f erence 8) and a 
1 9 7 7 r ep o r t  by  A r t hu r  D .  L i t t l e , Inc . , " S t udy o f  Energy
S av ing O p t ions for R e f r iger a t o r s  and Wa t er Hea t er s . "  

F I G URE 4 .  ENERGY U S E  VERS US PURCHASE P RI CE FOR A NUMBER OF 
EXI STING AND P R OP OS ED REFRIGERATORS 
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addi t i o n  t o  r e f ri g e r a t ion , the p e r f o rma nce o f  f r e e z e rs , range s ,  

c l o thes dryers , a i r  con d i t i one rs , wa t er h ea t e r s , and o t her h ous e

h o ld ap p l i a nc e s  was also a naly zed t o  de t e rm i ne wh i cH imp r ovemen t s  

in  energy e f f i c i ency w ere mo s t  c o s t e f f e c t iv e . 

F o r  new hous es , comp u t e r  ana lys es , c a r r i ed o u t  a t  tB L f o r  t h e  

B u i l d i n g  Energy Per f o rmance S tandards ( B EP S )  were compa r ed w i th 

t h e  energy consump t ion o f  a numb e r  o f  w e l l -b ui l t  h o u s e s  i n  the U . S .  

an d Canada . The res u l ts o f  t hi s r e s e ar ch are  sh own in F i g ur e  5 .  

From l e f t  to r i gh t  in F i gu re 5 ,  t h e  c l ima te g e t s  h a r s h e r ,  and f u e l  

consump t i on i n c r e as es . Th e d o t s  towa r ds t h e  t o p  o f  t h e  F i gure a re 

a c tual gas s endout to t y p i ca l homes in 19 7 8 . The upp e rmo s t  d i ag o n a l  

l in e  r ep r es en t s  1 9 7 5 / 19 7 6 b ui l d in g  p ra c t i c e , as sh own b y  t h e  

N a t i o n a l  As s o c i a t ion o f  Home B ui l ders  da t a .  Th ese h o us e s  c o n s ume 

far l es s  ener gy than t he exi s t ing s to ck , and this t r end c o n t inues 

th rough t he va r i ous p r o p o sed vers ions o f  B EP S . Th e c ro s s es show 

ac tual c o s t  e f f ec t ive h o us es , varying in l o c a t ion f rom New Mexi c o  

t o  S as ka t chewan . N o n e  o f  t h e  n ew h o us es in  th e s t udy , even f o r  t h e  

y e a r  2 0 0 0 , g e t  a s  l o w  as th e se exis t ing ho u s e s  in energy us a g e . 

New h o us e  es t i ma t e s  may b e  h i g h  a s  f a r  as en e rgy f o r  s p a c e  h e a t ing 

i s  concerned . 

F i gur e 6 s h o ws t h e  res u l t s  f o r  s p ac e  h ea t , w a t er h ea t ,  and 

a p p l i ances c omb ined , as we ll  a s  1 9 8 0  en ergy consump t ion by res i 

d en c e s . C ons ump t i o n  i n  t he y e a r  2 0 0 0 , as s uming no imp rovemen ts  i n  

e f f i c i ency and the l e a s t - c o s t  t e chn i ca l  p o t en ti a l  may a l s o  b e  s e en . 

Th e s up p ly curves f o r  co ns erved ene rgy a p p e ar a s  F i g ur e s  9 ( A) and 

( B ) . Fur ther d e t a i ls  o f  h ow t h e  numb e rs wer e  d e rived may b e  ob t a ined 

f r om "A N ew P r o s p e r i t y : Bu ild ing a S us t a in a b l e  Energy Future , "  

( Referen c e  1) . 

A s im i l a r  analys i s  wa s c a r r i e d  o u t  f o r  commer c i a l  b ui l d i ngs . 

To  i l l us t r a te the opp o r t uni ti es f o r  ener gy cons e rva t io n ,  t h e  

en ergy c o n sump t ion o f  bu ild ing s and c a r s  a r e  c omp a r ed in F igu r e  7 .  
On t h e  l e f t  o f  Figur e 7 i s  t h e  r ec en t  d r o p  in fuel  con sump t ion by 

au tomo b il es , w i t h  c ompe t ing impo r t ed mod e l s  f o r  compa r i s o n . On 

t h e  r ig h t  is t he s imilar p ic t u r e  f o r  c ommer c ial o f f ic e s , includ ing 

t h e  vo lun t a r y  s t andard s d ra f t ed by t he Amer ican S o c i e t y  o f  Heat ing, 

Ref r iger a t ing , and Air -Cond i t io n ing Eng ine e r s  ( ASHRAE ) . The o r ig-
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i n al 19 7 5  S tandard 9 0- 7 5 was s o  s u c c e s s ful tha t i t  wa s up g raded to 
9 0 - 7 5 R  and i s  b eing d r a f ted for 1 9 8 5 . Th e r e d ra f t e d  s tand a r d s  w il l  

p rob ab ly come o u t  a t  t h e  level l ab e l l ed " BE P S " ,  wh i c h  i s  t h e  1 9 80-

p r o p o s e d  B ui l d in g  Ene rgy P e r fo rman ce S tand a r d  for o f f i ce b ui l d i n g s . 

F i g u r e  7 a l s o  s h ows p re l i mi nary " L C C "  p o i n t  f rom t h e  BEP S res e a r ch 

p ro g r am f o r  a leas t li f e- cy c l e  co s t  b u i ldi n g .  

F igu r e  8 and Ta b l e  2 s how t h e  e f f ec t  t ha t  a l ea s t -c o s t  inv e s t 

ment pro gram wou l d  hav e on U . S .  energy con sump t ion . Mo s t  o f  �he 
r educ t io n  is in t he c o n sum p t ion o f  ex i s t ing bu ild ing s ,  s in c e  n ew 

bu ild ing s a r e  a s sum ed to be bu i l t  t o  h ig h  s t andard s .  The p o t ent ia l  

d r o p  t o  o n e  ha l f  t h e  c onv en t io na l  DOE / E IA p r o j ec t io n  i s  c l ea r . To 

a c h iev e  t h is r educ t io n  in bo t h  c o s t  and energy u s e , a b ou t  $ 2 0 0 0  

s hould b e  inv e s t ed i n  each ex i s t ing and eac h  n ew dwel l ing un i t , 

r equ ir ing a t o ta l inv e s tment o f  $ 2 0 0  b ill ion . S im ila rly , a b o u t  $ 2  

s hould b e  inv e s t ed in each squ a r e  f o o t  o f  n ew and ex i s t ing c omme r 

c ia l  f l o o r spac e ,  f o r  a t o t a l  o f  $ 1 0 0  b il l io n . F ina l l y , abou t $ 1 2 50 

per home shou ld b e  inv e s t ed in e f f ic ient a pp l ianc e s ,  furna c e s , 

h e a t  pump s ,  a ir cond i t io n er s ,  hea t exc hang er s ,  wat er hea t er s ,  

f r eez er s ,  r ef r ig era t o r s ,  low- f low s hower head s et c . ,  f or a t o ta l  

o f  $ 1 2 5  b il l io n . The t o t a l  inv e s tment is $ 4 2 5  b i l l ion . This $ 4 2 5  

b il l io n , over 2 0  year s ,  i . e . , $ 2 0B / year , i s  sma ll c om p a r ed t o  t h e  

1 9 7 7  annual c a p it a l  inv es tment o f  a p p r o x ima t el y  $ 7 5  b il l ion ( 1 98 0 

d o l l a r s )  mad e in ene r g y  sup p l y  indu s t r i e s . Fur t he r , an  a t t r ac t iv e  

d if f er enc e b e t ween mo r e  e f f ic iency and mo r e  su p p ly is t ha t  o n c e  a 

power plant o r  a syn fuel p lant i s  bu il t , i t  s t il l  has t o  b e  sup

p l ied wit h c o a l , o il ,  o r  s ha l e . An en ergy-e f f ic ient bu ild ing 

n e ed s  no annua l  inv e s tment in inpu t s  and p r oduc es  no env ironmen t a l  

impac t .  

The ave r a g e  c o s t  o f  s aving each b a r r e l  o f  o il equiva l en t  i s  

ab o u t  $ 1 0 ,  c a l cu l a t ed as f o l lows : A s s uming a 2 0  year l i f e t ime f o r  

t h e  typ i c a l  inves tmen t and a r e a l  d is c oun t r a t e  o f  3 p er c e n t  ( in 

cons t an t  1 9 8 0  d o l l a r s ) ,  the $ 4 2 5  b i l l i o n  inve s tment c o s t s  $ 2 8  b il 

l ion p e r  year . The s a v i n g s  a c h i eved by t h i s  inves tment are  8 m i l 

l ion b a r r e l s  o f  o il per  day , o r  2 . 9  b il l ion b ar r e l s  p e r  y ea r . E a c h  

b a r r e l  thus c o s t s  ab o u t  $ 1 0 i n  t h i s  analys i s . The co s t  ana l y s i s  i s  

exp l a in ed i n  d et a il i n  " A  N ew P r o s p er i t y : Bu ild ing a Su s t a ina b l e  

Energy Fu tur e . "  
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(a) FUEL 

Existing buildings 

(b) ELECTRICITY 

" 
" 

" 

/1978} Base 

"
" 1979 c���� 22.3l1r 

' . . 
�, ..... 

" . .. 

" , 
, " 

" 
" 

Existing buildings 

11.4 quadliuppilis 
2281000-MW 
POWI' plants. 

HI�h renewable 
Low renewable oL-����==���� 

1980 1990 2000 
Year 

X8L 801-1450 
No t e :  P ro j ec t io n s  a r e  f rom t h e  D epa r tment o f  Energy ' s  Energy 

I n f o rma t io n  Adm in i s t r a t ion , po t ent ia l s  f rom t he bu ild ing 
s ec t ion o f  Ref er enc e 1. 

FIGURE 8. PRO J E C T I ON S  AND P O T ENTIALS FOR ENERGY CON
SUMP T I ON BY THE U . S .  B UI L D I NG S TO CK I N  2 0 0 0 . 
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T ABLE 2 .  

A) iesidentla1 
FUo1(q) 

Existing Ruoldonce, 
Space lllIOtlng 
oDd Cooling 7.04 

New iealdmce, 
Space UcatiAa 
aDd Coo1iAg -

Kater KeatiAB 1.29 

AppUancoa 0.47 

ResidcatlAl Total 8.80 

B) C:O-orclA1 
Plael(q) 

ExlotiAS bui1dlnga 4.8 

Nov buildinsa 

c-ercla1 Total 4.8 

C) 'IOfAL 11.6 

Source: Reference 1. 

SUMMARY OF PRESENT AND YEAR 2 000 ENERGY CONSUMPT ION 

YeDr 2000 

Co"s ... Uo" llea8Ul'etl CooliuvaUo" aDd Solar 
to CUrreQt ColiC Measurea to CUrreat 

Year 1980 BaseUQe of 011 aDd Electricity Cost of 011 , Elecu1clty 

E1ec. Elec. Elec. Ilec. 
(Q resource) Total FUol(Q) (Q resource) Tocal Plael(Q) (Q resource) Total FUel(Q) (Q r080urce) Toto1 

I 
2.65 9.69 5.50 1.98 7.48 1.95 0.88 2.83 1.37 0.66 2.01 

- - 1.59 1.96 1.55 0.74 0.92 1.66 0.54 0.81 1.35 

1.00 2.29 1.46 2.11 1.57 0.75 1.26 2.01 0.55 0.92 1.47 

4.16 4.63 0.68 6.67 7.35 0.43 4.1l 4.56 0.43 4.1l 4.56 

7.81 16.61 9.23 12.72 21.95 3.87 7.19 11.06 2.B9 6.52 9.41 

Dec. Dec. Eloe. aloe. 
(Q resource) Total FUol(Q) (Q resource) Total FUel{Q (Q naoarce) Toto1 FUol(Q) (q rG8OUrce) Total 

5.6 10.4 1.6 2.4 4.0 1.6 2.4 4.0 
3.2 10.1 13.3 

0.2 3.1 3.3 0.2 3.1 3.3 

5.6 10.4 3.2 10.1 13.3 1.8 5.5 7.3 1.8 5.5 7.3 

• 13.4 27.0 12.4 22.8 35.2 5.6 12.7 18.3 4.7 11.0 16.7 

Note: T hese baseline entries (for the commercial sector only) come from the 1979 DOE/ EIA 
Annual Report to the Congress, which does not disaggregate its year 2 000 projected 
usage between buildings built before and after 1980. T he conservation and solar 
technology potential is based on conservation measures with a cost less than 
7.5 $/million Btu or 5.7¢ per kWh. T he additional savings for all measures with 
a higher cost is 0.70 quads. 

� ...... 
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The c o s t  o f  c on s e rved ener gy var i e s  w i t h  the d is count r a t e  

c ho s en . A l t hough 3 p e r c en t  i n  r e a l  d o l l a r s  f o r  the r e s id en t i a l  

s ec t o r  and 1 0  p e r c en t  in r e a l  d o l l a r s  f o r  t h e  c ommer c ia l  s ec t o r  

were u s ed , a s ens i t iv i ty anal y s i s  f o r  o ther r a t es w a s  p er f o rmed . 

The r e s u l t s  f o r  r eSid e n c e s  a r e  shown in F i gur es  9A and B . 

Tab l e s  3A and 3 B  r e p e a t  the i n f o rma t ion o f  F ig u r e s  9A and B and 

a s s o c i a t e  d o l l a r  inves tmen t s  wi t h  ener gy s aved . N o t e  tha t t h e  

p o t en t i a l  e l e c t r i c  s aving s , 5 0 0  B kWh , i s  t h e  o u t p u t  o f  1 0 0  t y p i c a l  

p lant s .  By mov ing f r om one d is c oun t r a t e  t o  ano ther in F ig ur es  

9(A)  o r  (B ) , it  i s  p o s s ib le t o  e s t ima t e  t h e  e f f ec t s of  r e s e a r c h  

in b u i ld ing s c i ence o r  i n f o rma t ion p ro g r ams o r  incent ive p r o g r ams . 

The mo r e  c on f id enc e consumer s have in an inv e s tmen t , t h e  

l ower t h e  d i scount r at e  t h ey d emand . A banker l end ing money on a 

hou s e  in r e turn f o r  a m o r t g a g e  t yp ic a l l y  d emand s 3 p e r c ent r ea l . 

A home-owner inv e s t ing in energy ef f ic i ency ha s l i t t l e f a it h  in 

the c la im s  o r  comp e t enc e o f  his bu ild er o r  c o n trac t o r , so he t en d s  

t o  d emand 2 0 - 5 0  p e r c en t  annu a l  r et urn o n  inv e s tmen t , i . e . , a p a y 

b a c k  t ime o f  only a f ew yea r s . 2 , 3  

C o n f id enc e  can b e  inc r ea s ed by inf o rma t ion pro grams and , 

par t ic u l a r l y , by ener g y  l a b e l s on a l l  n ew and ex is ting homes and 

non-r e s id ent ia l bu ild ing s .  P r o g r am s  to t r a in bu i l d e r s and c o n

t r a c to rs ,  to war r an t  t he i r  w o rk ,  and t o  i n t ro duc e m o r e  q ua l i ty con

tro l will make t he lab e l s  c redib le and g ive f a i th to f inan c i e rs to 

lend money mo re ch eaply . T h i s  c ould s l owly drop the cons ume r ' s  

imp lied r e al d i s c o un t  r a t e  f rom 30 p e r cen t to 3 p e r c en t . 

A t  any g iven en ergy p r i ce and 3 0  p er c e n t  in t er es t only ap p ro x 

imately ha l f  o f  the p o t en t i a l  s avi ng s a r e  c ap t ur ed and l e s s  than 

half t he inves tmen ts  a re made . ( S e e  F i gu r e s  9 A  and B )  Th e s e  are  

t he mo s t  l u c r a t ive inves tmen t s , and t hey w i l l  be  made anyway over 

t h e  n e x t  20  y e a rs , indep endent of  gove rnme n t  p r o g r ams . Governmen t 

and ut i l i ty p ro g r ams c o u l d  eas i ly b u i l d  enough c o ns umer and finan

c i a l  c o n fi denc e t o  reduce t h e i r  dis c o un t  ra t e  to 10 p e r c en t , p os s

ib ly in 10  y e a rs . Mos t of  the remain ing s avings wo uld b e  c ap t ur ed 

b y  t h e  y ea r  2000 . 

• 
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Note: Retrofit of stock plus 2 0  years of construction. Four curves are plotted, each for a different real discount rate. 

Source: Reference 2 

FIGURE 9( A) . SUPPLY CURVES OF CONSERVED FUEL FOR THE YEAR 2 000 FOR U. S. RESIDENT IAL SECT OR 
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TABLE 3A . RES IDENT I AL FUEL S UMMARY S U P P LY 
CURVE O F  C O N SERVED ENERGY 

A. B .  C .  D .  
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL 

COST OF COST OF SUPPLIED ENERGY 
CONSERVED CONSERVED PER SUPPLIED 
ENERGY ENERGY MEASURE 

E.  
TOTAL 
DOLLARS 
INVESTED 

. ($/MBTU) . ($/MBTU) (TERABTU! (TERABTU! ,(MILLIONS) 

1. WINOOW TO SOUTH 
91-2000 

2. WINDOW TO SOUTH 
86-90 

3 .  R-19 IN ATTIC 
UNINSULATED 

4 .  1981-1990 GAS RANGES 

5 .  1991-2000 GAS RANGES 

6 .  INFILTRATION PARTLY 
INSULATED 

7 .  INFILTRATION REDUC-
TION UNINSULATED 

8 .  LOW FLOW DEVICES 

9 .  DIY* SOLAR PARLY INS . 

10 . DIY SOLAR UNINSULATED 
11 . 

12 . 

13 • 

14 . 

15 . 

16 . 

TRICKER INSULATION , 
WATER HEATER 
EFFICIENCY TO 75% 
1981-85 

SWIMMING POOL COVERS 
.. . 

DIY SOLAR 76-80 

DIY SOLAR 81-85 

EFFICIENCY TO 82% 
POST-85 

O .  

O .  

. 5  

. 7  

• 8 

1 . 5  

1 . 5  

1 . 6  

1 . 6  

1. 7 

1 . 7  

1 . 8  

1 . 8  

1 . 9  

1 . 9  

2 . 1  

YEAR) YEAR) 

O .  24 . 8  25 . O .  

O .  13. 5  38 . O .  

. 5  851.  2 890 . 7144 . 

. 5  13 . 6  903 . 1  7280 . 

. 6  132 . 3  1035 • 8750 . 

. 9  545 . 4  1581.  16022. 

1 . 0  273 . 6 1854.  19670 . 

1 . 0  169. 8  2024. 21985 . 

1 . 0  45 . 5  2070 . 23131.  

1 . 1 27 . 4  2097 . 23824. 

1 . 1 102 . 9  2200 . 25367 . 

1 . 1 21. 7 2222 . 25710 . 

1 . 1 70 .0 2292 . 25960 . 

1. 1 7 . 6  2299 . 26182 . 

1. 1 9 . 1  2308.  26451.  

1 . 2  120 . 1  2428. 28652.  

No t e :  T h i s  Tab l e  shows t h e  mea s ur e s  p l o t t ed in Figure 9 ( A )  and 
the d o l lar inve s tmen t needed f o r  a g iven en ergy s avings . 
The 3% i n t er e s t curve o f  F igure 9A i s  a p l o t  o f  C o l umn A 
vs . Co lumn D ;  t h e  new d o l lar i n f o rm a t i on is in C o l umn E .  
We  do no t need to tabul a t e  o ther c o l umn A ' s  f o r  o ther 
in t er e s t  r a t e s  b e cause onc e a g iven measure and inves tmen t 
has b e en iden t i f ied wi t h  t h i s  Table , the co s t  o f  energy 
cons erved at o ther i n t er e s t  r a t es c an be read d ir e c t ly 
f r om F i gu r e  9 A .  N o t e  t h a t  1 T e ra B t u  ( tB t u) = 10 1 2B t u ,  s o  
1 0 0 0  TB t u  = 1 Q uad . 

*DIY-"Do It Yourself" 



- 22 -

TABLE 3A . RES I DENTIAL FU EL S UMMARY S UPPLY CURVE 
O F  CON SERVED ENERGY C o n t inued ) 

A.  a C.  D. 
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL 

COST OF COST OF SUPPLIED ENERGY 
CONSERVED CONSERVED PER SUPPLIED 
ENERGY ENERGY MEASURE 
($/MBTU) ( $/MBTU) (TERABTU/ (TERABTU/ 

YEAR YEAR 
17 . R-11 IN WALLS 

UNINSULATED 2 . 2 1 . 3 395 . 2  2824 . 
18 . 90% EFF. FURNACE 

PARTLY INSULATED 2 . 2  1 . 4  181 . 8  3005 . 
19.  90% EFF. FURNACE 

UNINSULATED 2 . 2  1 . 4  91 . 2  3097 . 
20 . EFFICIENT CWIS* 

1981-85 2 . 2  1 . 4  6 . 3  310 3 .  
21. EFFICIENT CWIS-POST-

85 2 . 6  1 . 4  70 . 6  317 4 .  
22 . 90% EFF. FURNACE 

81-85 2 . 6  1 . 4  20 . 5  3194 . 
23. 90% EFF. FURN .  76-80 2 . 6  1 . 4  14 . 7  5209 .  
24 . R-27 IN ATTIC PARTLY 

lNSULATED 2 . 7 1 . 6  424. 2 3633. 
25 . 90% EFF . FURNACE 

86-90 2 . 9  1 . 6  23 . 6  365-7.  
26 . SPARK IGN. RETROFIT 

86-90 3. 2 1 . 6  2. 3 3659 . 
27 . SPARK IGN. RETROFIT 

81-85 3 . 2 1 . 6  6 . 8  5666 . 
28. SPARK IGN . RETROFIT 

76-80 3 . 2 1 . 6  15 . 7  3681. 
29 . SPARK IGN . RETROFIT 

PARTLY INSULATED 3 . 2 1 . 6  90 . 9  3772.  
30 . SPARK IGN.  RETROFIT 

UNINSULATED 3. 2 1 . 7  45 . 6  3818 . 
31 . DISIDoiASHER WATER 

SAVINGS 3 . 3 1 . 7 40 . 9  3859 .  

32 . SOLAR I .  UNINSULATED 3 . 3 1 . 7 82 . 1  394l.  

33.  SOLAR I. PARTLY INS . 3 . 3 1 . 8  136 . 4  4077.  

34 . INFILTRATION & HEAT 
EXCH . 91-2000 3 . 3 1 . 8  207 . 0  4284 

35 . BEPS SHELL 91-2000 3. 4 1 . 9 276 . 0  4560 . 

*CWIS-C1othes Washer 

E .  
TOTAL 
DOLLARS 
INVESTED 

(MILLIONS) 

41724 . 

47784 . 

50824 . 

50967 . 

52825 . 

5 3645 . 

50235.  

7180 9 .  

" 
1j!285 9 .  

72923.  

7 3117 . 

7 3561.  

76136 . 

77428 . 

79000 . 

83187 . 

90168.  

100794 . 

119562 . 
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TABLE 3A . RES IDENT IAL FUEL S UMMARY S UPPLY CURVE 
OF CONSERVED ENERGY ( C on t inued ) 

A. B. C .  D .  
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL 

COST OF COST OF SUPPLIED ENERGY 
CONSERVED CONSERVED PER SUPPLIED 
ENERGY ENERGY MEASURE 

($/MBTU) ($/MBTU) (TERABTU/ (TERABTU/ 
YEAR) YEAR) 

36 . BEPS SHELL 86-90 3 . 5  2 . 0  142 . 5  4703. 

37 . SOLAR I .  76-80 3. 6 2 . 0  22 . 9  4726 . 

38 . SOLAR I .  81-85 3 . 9  2 . 0  27 . 4  4753. 

39. SPARK IGNITION 
STACK DAMPER 4 . 0  2 . 1  172 . 1  4925 . 

40 . 90% EFF. FURNACE 
91-2000 4 . 4  2 . 1  82 . 8  5008.  

41- EXTRA R-19 IN ATTIC , 
81-85 4 . 8  2 . 1 60 . 8  5069.  

42.  EX. R-19 IN ATTIC 
76-80 5 . 0  2 . 2 46 . 9  5116 . 

43.  STORM WINDOWS 
UNINSULATED 5 . 1  2 . 3  273 . 6  5389. 

44 . EXTRA R-19 IN ATTIC 
UNINSULATED 5 . 1  2 . 3 69 . 3 5459 

45 . SOLAR A 5 . 1  2 . 4  100 . 6  555 9 .  

46 . STORM WINDOWS 
PARTLY INSULATED 5 . 2  2 . 5 212 . 1  5771.  

47 . RE-SIDE R-5 PARTLY 
INSULATED 5 . 4  2 . 5  20 . 0  5791. 

48 . SOLAR PACKAGE 86-90 5 . 6  2. 6 101 . 3 5892 . 

49.  SOLAR II . PARTLY INS . 5 . 6  2 . 6  92 . 7  5985 . 

50 . SOLAR II . UNINSULATED 5 . 8  2. 6 46 . 5  6032 . 

51.  SOLAR II, 76-80 5 . 8  2 . 6  22 . 9  6055 . 
5 2 .  SOLAR II, 81-85 6 . 0  2 . 7  27 . 4  6082 . 
53 .  1991-2000 GAS 

DRYERS 6 . 8  2. 7 29. 9 6112. 

54.  SOLAR B 7 . 4  2 . 8  100 . 6  6213.  
55 . SOLAR III ,  PAaTLY INS . 7 . 5  2 . 8  92 . 7  6305 . 
56 . SOLAR PACKAGE 

91-2000 7 . 6  2 . 9  74 . 5  6380 . 
57 . SOLAR III. INSULATED 7 . 8  2 . 9  46 . 5  6426 . 

.... 

E .  
TOTAL 
DOLLARS 
INVESTED 

KMILLIONS) 

129612 . 

130950 . 

132578.  

138581.  

144101.  

148585 . 

152203.  

173483. 

178913 . 

186836 . 

203804 . 

205471.  

214178 . 

222196 . 

226394 

228405 . 

230908 . 

23340 2 .  

244847 . 

255483 . 

264177 • 

269703 • 
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TABLE 3A . RE S I D ENT IAL FUEL S UMMARY S UP PLY C URVE 
OF C O N S ERVE D  ENERGY ( C on t inue d ) 

A. B .  C .  D .  
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL 

COST OF COST OF SUPPLIED ENERGY 
CONSERVED CONSERVED PER SUPPLIED 
ENERGY ENERGY MEASURE 
( $/MBTU) ( $/MBTU) (TERABTU/ (TERABTU/ 

YEAR) YEAR) 

58.  SOLAR III . 76-80 7 . 8 2 . 9 22 . 9  6449 .  

59 .  SOLAR III . 81-85 · 8. 0  3. 0 27 . 4  6477 • 

60 . DUCT SEALING PARTLY 
INSULATED 8. 5 3 . 0  9 . 7  6486 . 

61 - DUCT SEALING 
UNINSULATED 8 . 5  3 . 0  9 . 1 6495 . 

6 2 .  SOLAR C 9 . 6 3 . 1 100 . 6  6596 . 

63 .  1981-1990 GAS 
DRYERS 10 . 2  3. 1 • 7 6597 . 

E .  " 

TOTAL 
DOLLARS 
INVESTED 

(MILLIONS) 

272489 . 

275767 . 

276494 .  

277178.  

292019.  

292112 • 
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TABL E 3B . R E S I DENT IAL ELECTRIC S UMMARY S UPPLY 
CURVE OF C ONS ERVED ENERGY 

A .  B .  l,; .  I) .  r.; 
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL TOTAL 

COST OF COST OF SUPPLIED ENERGY DOLLARS 
CONSERVED CONSERVED PER SUPPLIED INVESTED 
ENERGY ENERGY MEASURE 

(¢/KWH) (¢/lGIH) (TERAWU/ (TERAWU/ (MILLIONS) 
YEAR) YEAR) 

1 .  1991-2000 TELEVISION O .  o .  7 . 8  8 .  O .  
2 .  1981-1990 TELEVISION O .  o .  . 9  9 .  o .  
3 .  CAC-LOAD REDUCTION 

91-2000 O .  O .  4 . 0  13 . o .  
4 .  CAC-LOAD REDUCTION 

86-90 O .  O .  1 . 8  15 .  o .  
5 .  CAC-LOAD REDUCTION 

81-85 o .  o .  . 6  15 . o .  
6 .  CAC-LOAD REDUCTION 

76-80 O .  o .  . 6  16 . O .  
7 .  LOAD REDUCTION PRE-76 o .  o .  5 . 1  21- O .  
8 .  WINDOWS TO SOUTH 

91-2000 o .  o .  1 . 3 22 . o .  
9 .  WINDOWS TO SOUTH 

86-90 o .  o .  . 8  23 .  O • 

10 . 1981-1990 FREEZERS . 4 . 1  4 . 0  27 . 282 .  

11 . FROST FREE 1981-90 . 5  . 2  11 . 0  38 . 1208 . 

12.  1991-2000 FREEZERS . 6  . 4  24 . 3  62 .  3994 . 
13 .  LOW FLOW DEVICES . 7  . 5  32 . 1  94 . 5844 . 
14 . FROST FREE 1991-2000 . 7  . 5  60 . 3  155 .  12011 . 
15 . MANUAL REFRIG 1991-

2000 . 9  . 6  5 . 3  160 . 12714 .  

No t e :  Thi s  Tab l e  c o r r es p onds t o  F i g u re 9B . The 3 %  i n t e res t 
c urve o f  F i g u r e  9B i s  a p l o t  o f  Col umn A vs . C o l umn D ;  
t h e  new do llar i n f o rm a t i o n  i s  in Co lumn E .  We do n o t  
need t o  tab ula t e  o t h e r  c o lumn A ' s  f o r o th e r  i n t eres t 
ra t es b e c a us e  onc e  a given meas u r e  and inves t men t has 
b e en i den t i f i e d  wi th this Tab l e ,  the c o s t  of  energy 
cons e rv e d  at  o t he r  i n t e res t r a t e s  c an be read d i r e c t l y  
from F i g u r e  9 A .  The cap t i on � s  th e s ame as  t h e  cap t i o n  
f o r  Tab l e  3A exc e p t f o r th e uni t s : 1 TWh • 1012 Wh ... 1 BKWh. 

*CAC-Central Air Conditioning 
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TABLE 3B . RES ID ENTIAL ELECTRIC S UMMARY S UPPLY 
C URVE O F  CONSERVED ENERGY 

A. B .  C. D .  
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL 

COST OF COST OF SUPPLIED ENERGY 
CONSERVED CONSERVED PER SUPPLIED 
ENERGY ENERGY MEASURE 

(¢/I<HW) (¢/KHW) (TERAWH/ (TERAWB/ 
YEAR) YEAR) 

16 . THICK INSULATION 
WATER HEATER 1981-85 . 9  . 6  3 . 1 163 • 

17 . INFILTRATION PRE-1976 • 9 • 6 20 . 8  184 . 

18 . 1991-2000 ELECT . 
RANGES • 9 . 6  5 . 5  189 .  

19. 1981-1990 ELECTRIC 
RANGES . 9  . 6  • 5 190 . 

20 . EFFICIENT CWIS 1981-85 . 9  . 6  1 . 2  191 . 

21. MANUAL REFRIG 1981-90 . 9  . 6  1 . 0  192 . 

22 . DIY SOLAR PRE-76 • 9 • 6 1. 3 193. 

23. FOAM INSULATION 
WATER HEATER 86-2000 1 . 1  . 7  17 . 1  211 .  

24 . EFFICIENT CWIS 
86-2000 1 . 1  . 7  13 . 1  224 . 

25 . DIY SOLAR 81-85 1 . 2 . 7  . 8  224 . 

26 . DIY SOLAR 76-80 1. 2 • 7 • 6 225 • 

27 . brSHWASRER WATER 
SAVING 1 . 5  . 7  7 . 3 232 . 

28 . ADD R-27 TO ATTIC 
PRE-76 1 . 5  . 8  16 . 8  249 .  

29 .  CAC-HIGH EER PRE-1976 1 . 9 . 8  16 . 3  265 . 

30 .  SOLAR I .  PRE-76 1 . 9  . 8  4 .0 270 . 

31. CAC-HIGH EER 1976-80 2 . 0  . 9  7 . 3  277 .  

32 .  1986-1990 ROOM AC tS* 2 . 1  . 9  1 . 6  278.  

33.  INFILTRATION & HEAT 
EXCHANGE 91-2000 2 . 2  1 . 0  16 . 3  295 . 

34 . BEPS SHELL 91-2000 2 . 2  1 . 0  21 . 3  316 . 

35 . BEPS SHELL 86-90 2. 3 1. 1 11 . 1  327 . 

36 . IMPROVED LIGHTING 
NEW HOMES 2 . 3  1. 2 34 . 2  361 .  

37 . SOLAR A 2 . 4  1. 2 9 . 9 371. 

38 . SOLAR I .  76-80 2 . 4  1 . 2  1 . 8 373.  

*AC-Air Condit ioning 

E .  
TOTAL 
DOLLARS 
INVESTED 

(MILLIONS) 

12988 . 

14596 • 

15286 • 

15544 • 

15458 . 

15605 • 

157 98 • 

17717.  

19201. 

19339 . 

19452 • 

207«)8 . 

24594 . 

28338 . 

29508.  

31290 . 

31645 . 

37112 . 

46768. 

51860 . 

58864 . 

62495 . 

63180 . 
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TABLE 3B . RES I DENTIAL ELE CTRIC S UMMARY S UP P LY 
C URVE OF CONSERVED ENERGY ( C o n t inued ) 

A. B. C .  D .  E .  
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL TOTAL 

COST OF COST OF SUPPLIED ENERGY DOLLARS 
CONSERVED CONSERVED PER SUPPLIED INVESTED 
ENERGY ENERGY MEASURE 

(¢/KHW) (¢/KHW) (TERAWH/ (TERAW/ (MILLIONS) 
YEAR) YEAR) 

39.  SOLAR I .  81-85 2 . 4  1 . 2 2 . 3  375 . 64030 . 

40 . CAC-HIGH EER 1981-85 2 . 5  1. 3 3 . 8  379 • 65208 . 
. 

41.  STORM WINDOWS PRE-76 2 . 6  1 . 3 9 . 5  389 .  68960 . 

42.  1991-2000 ROOM AC ' S  2 . 6  1 . 3 13. 2 402 .  72476 . 

43.  CAC-HIGH EER 1986-90 2 . 7  1 . 3 4 . 3  406 .  73879 . 

44 . 1991-2000 ELECTRIC 
DRYERS 2 . 7  1 . 4  13 . 2  419 . 78274 . 

45 . CAC-HIGH EER 1991-
2000 2 . 7 1 . 4  9 . 7  429 81552 . 

46 . SOLAR II , PRE-76 2 . 9  1. 4 4 . 0  433.  8 3331. 

4 7 .  HEAT PUMP , COP-* 
2 . 5 , 81-85 3 . 0  1 . 5  4 . 4  438. 84926 . 

48 . RE-SIDE R-5 PRE-7 6 3 . 1 1 . 5  1 . 1 439 . 65428. 

4 9 .  HEAT P UMP  COP-2 
76-80 3 . 2  1 . 5  3 . 5  442 . 87799 . 

50 . SOLAR B 3 . 3  1 . 5  9 . 9 452 .  91815 . 

51.  EXTRA R-19 IN ATTIC 
76-80 3 . 3  1 . 5  3 . 6  456 . 93651.  

52.  EXTRA R-19 IN ATTIC 
81-85 3 . 3  1 . 5  4 . 5  460 . 95 952.  

53.  IMPROVED LIGHTING 3 . 4  1 . 7 33 . 2  493. 105968. 

54.  SOLAR II , 76-80 3 . 8  1. 7 1 . 8  495 . 107027.  

55 . SOLAR II , 81-85 3 . 8  1. 7 2 . 3  4 97 . 108339 . 

56 . HEAT PUMP COP=2 . 5  
86-90 3. 8 1. 7 8 . 4  506 .  112244 . 

57 . HEAT PUMP COP=2. 5 
PRE-76 3. 8 1 . 6 10 . 8  516 . 117 336 . 

58.  SOLAR III, PRE-76 3 . 9 1 . 8  4 . 0  521. 1197 36 . 

5 9 .  SOLAR C 4 . 3  1 . 8 9 . 9  5 30 .  126218 . 

60 . IMPROVED DISHWASHER 4 . 3  1 . 8  4 . 7  535 .  128566 . 

*COP-Coeffic ient of Performance 
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TABLE 3 B . RES ID E NT I AL ELE CTRI C S UMMARY SUPPLY 
C URVE O F  CONSERVED ENERGY ( Co n t i n ued ' 

A .  B .  C .  D .  E .  
CONSERVATION MEASURE MARGINAL AVERAGE ENERGY TOTAL TOTAL 

COST OF COST OF SUPPLIED ENERGY DOLLARS 
CONSERVED CONSERVED PER SUPPLIED INVESTED 
ENERGY ENERGY MEASURE 

(¢/KWH) (¢/KWH) (TERSWH! (TERAWH/ (MILLIONS) 
YEAR) YEAR) 

61.  SOLAR III , 81-85 5 . 0  1 . 9 2 . 3  537 . 13030 7 .  

62.  SOLAR III , 76-80 5 . 0  1. 9 1 . 8  5 39 .  131715 . 

63.  SOLAR PACKAGE 86-90 5 . 9  1 . 9  4 . 4  544 . 138751 . 

64 . HEAT PUMP 6 . 0  2 . 0  17 . 4  561 148541. 

65 . HEAT PUMP COP=2. 5  
91-2000 6 . 4  2 . 1 9 . 9 57!.  156 35 1 .  

66 . SOLAR PACKAGE 91-2000 6 . 5  2 . 1  3. 8 575 . 160185 . 

.. 
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F i gure 10  sh ows h ow a s up p ly curve b ri d ges t h e  gap b e tw e en 

t h e  " p r oj ec t ions " and th e " p o t en t i al s "  o f  F i gure 8 .  A s up p ly c urve 

c an b e  d rawn f o r  any y ea r , no t j us t  2 0 0 0 . In a r e c e n t  C a l i f o rn i a  
4 S t udy there a r e  " s na p s h o t "  s up p ly curves f o r  the y ea r  19 80 . 

Is  i t  r e a s o nab l e  to exp ec t t h a t  a l l  t h i s  energy wi l l  b e  

s av e d ?  I n  F igur e 1 1  t h e  t o t a l  energy c o n s ump t ion p e r  cap i t a  i s  

p l o t t e d  a g ains t the g ro s s  n a t i on a l  p r o d u c t  ( GNP ) p er cap i t a  in 

1 9 7 0  and 19 7 8  f o r  a numb er o f  wes t e rn ind us t r i a l i z e d na t i on s . 

There i s  a main s e q uenc e  f o r  t h e  nat i ons th a t  have t r ad i t i onally 

had h i gh ene r gy p r i c e s  and anomal i es , the U . S .  and Cana da , w h i ch 

have b een b l e s s e d w i t h  ch eap ener gy un t i l  re cent ly . Th e b r oken 

line ex t en d in g  f r o m  th e 19 7 8  U . S .  p o i n t  shows t h e  energy and g ro s s  

nat ional p r od u c t  per  cap i t a  p r o j ec t e d  f o r  2 0 0 0 , wh en ene rgy w i l l  

b e  as  expens ive as i t  i s  n o w  f o r  E u r o p e  and J a p a n . F rom thi s p e r

s p e c t ive , t h e  p o ten t i a l  s avings s e em very r e as onab le . 
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(b) ELECTR IC ITY 
¢/kWh 
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No t e :  F o r  d et a il s ,  s e e  F ig u r e  8 and t h e  su p p l y  c u r v e  o f  
F igure 9 ( 8 ) . 

F I GURE 1 0. PRO J E C T I ON AND POT ENTIAL FOR U . S .  ELECTRI C ITY 
CONSUMPT I ON IN 2 000 AND S UP P LY CURVE O F  
CON S E RVED ENERGY 
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Sou rce: Ta bles 1 5 83 and 1 5 94 ,  u . S. Bureau of the Census, Stati sti cal Abstract of the 
Uni ted States: 1980 (101st edi ti on), Washi ng ton, DC, 1980, Reference 1.  

FIGU RE 11. ANNUAL PER CAPIT A ENERGY CONSUMPT ION AND GROSS NAT IONAL PRODUCT , 1 97 0  
AND 1 978,  COMPARED WITH THE POT ENT IAL FOR 2 000 ENERGY AND GNP FOR THE 
U. S. FROM REFERE NCE 1 .  
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P ART I I I  

E CONOMI C S  O F  CON SERVAT ION : THE PUBL I C  UT IL ITY PERSPECTIVE 

Mar t in A.  Ma t t es  
Le gal Adv i s o r  t o  t he P r e s i d e n t  
C a l i f or n i a  P ub l i c  U t i li t ies  C ommi s s i on 

1 .  THE P U BL I C  UT I L IT Y ' S  ROLE IN RE S IDENTI AL ENERGY CONS ERVAT ION 
. 

C a l i f o r n i a  c o n t i nues t o  be a growing s t a t e  in te rms o f  b o t h  p op u

l a t i o n  and ec onomic a c t i vi t y . For a var i e t y  o f  r e as on s , i t  h a s  

ne i ther t he exp en s e  nor t he s e c ur i ty o f  the l a r ge amo un t s  o f  

exce s s  gene r a t ing c a p a c i ty w h i c h  exi s t  i n  s ome s t a t e s . T o  mee t  

t he challenge o f  f u ture grow t h , C a l i f or n i a  mus t e i t he r  b u i ld 

mas s ive new c e n t r a l  p ower p l an t s  or  make d o  wi t h  a c omb inat ion 

of a l t e rna t ive ene r gy s our c e s  and a d e d i c a t e d  p r omo t i on of ene r gy 

c o n s e rv a t i on . 

I f  t he r e  i s  one f a c t  t h a t  i s  c omp a r ab le t o  the r e c e nt r i s e  

i n  f o s s i l  f u e l  c o s t s , i t  i s  t h e  upward s p i r a l  in  t he c o s t  o f  c on

s tr uc t in g  new c e n t r a l  p owe r p l an t s . The c omb in a t i on of comp lex 

te c hno l o gi c al i s s ue s , envi ronme n t al concern s , h i gh inter e s t r a t e s , 

l on g  r e gu l a t o r y  de lays , and r i s ing c o s t s  o f  labor and ma t e r i a l s  

h a s  driven t he p r o s p e c t ive c o s t  o f  a new nuc lear or  c o a l - f ired 

p ower p l ant t o  a s t r onomi c a l  leve l s , f a r  beyond the c ur r e n t  ab i l i ty 

o f  many p ub li c  u t i l i t ie s  t o  f inance , and bey ond the d e s i r e s  o f  

t ho s e  who can .  

A r e c e n t  e s t ima te b y  the C a l i f or n i a  Ener gy C o mm i s s i o n  p la c e s  

t he c o s t o f  e le c tr i c i t y  f r om a n e w  c o a l - f ired p ower p lant in  t he 

r an ge o f  8 . 2  c e n t s  p e r  k i l ow a t t  h o ur ( F i gur e 1 ) . T h i s f i gure i s  

s l i gh t ly lower t han the ant i cip a t ed co s t  o f  c o n t inuing t o  b urn 

oil i n  e xi s t ing p l an t s  over the next 20  year s , whi c h  i s  e s t imated 

on a leve l i ze d  b a s i s  at  8 . 6  cen t s  p e r  k i l owa t t  h o ur . The s e  

f i gu r e s  are f ar above t he cur r e n t  aver age p r i ce o f  e l e c t r i c i ty , 

e s t imated las t J u l y  a t  ab o u t  5 . 0  cen t s  p e r  ki l ow a t t  hour . I t  i s  

hi gher now s i nce r a t e s  have increas e d . 

B y  c o n t r as t ,  a var i e ty o f  r e s i d e n t i a l  r e t r o f i t  me a s u r e s  can 

c on s e rve ener gy a t  f a r  lower c o s t s  p e r  k i l owa t t  hour , ranging 
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COMPARISON O F  CONSERVATION 
C O STS TO ENERGY COSTS FOR 
IIOMES H E A T E D  BY E L E CTRICITY. 

( PE R  U N I T  OF E L E C T R IC I T Y ) 

WAT E R H E AT E R  INSULATION 

LOW FLOW WATER DEVICES 1 . 8 4 

w E AT H E R S T R I P  CAULKING 2.3 4 

C E I L I N G  I N SULATION � . 1 4 

C U R R E N T  AV E RAGE 
E L E C T R I C I T Y  P R I C E  5 0 4  

NEW CONV E N T I O N A L  SOURCES ( CO A L )  8.2 4  

B U R N I N G  O I L  I N  E X I S T I N G  PLANTS 
L E V E L I Z E D  1 9 8 0 - 2 0 0 0  8.6 1 

2 3 4 5 6 7 

H £CTRIClrr //KWH 

8 9 1 0  

SOURCE , C AL I F O H N IA E N ERGY C OM M ISSION,  POLICY AND PROGRAM 
EVALUATION O f f i C E ,  J U N E  1 9 8 0 .  

F I GURE 1 .  COMPARAT IVE C O ST S :  C O N S ERVATION V S  

CONVENTIONAL SUPPLY O P T I O N S  

• 

• 

• 
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f r om 1 . 8  c e n t s  p e r  k i l owa t t  h o ur f o r  w a t e r  he a ter ins ul a t ion and 

l ow- f l ow s howe r he ads to 4 . 1  c e n t s  f o r  e a ch ki lowa t t  h o ur s aved 

through c e i li n g  i n s ul a t i o n .  These are  more c o s t-e f fe c t ive ways 

t o  s ave ener gy t han t he c ons t r u c t ion of new p ower p l ant s  o r  t he 

c o n t i nued use o f  e xi s t ing p ower p la n t s  t h a t  b urn o i l .  

The p r op or t i on o f  e l e c t r i cally he a ted home s i n  t he P ac i f i c  

Gas and E l e c t r i c  ( P G  & E )  s ervi c e  a r e a  i s  1 6  p er cen t , t h e  

n a t ional ave r a ge ; 7 8  p e r ce n t  o f  home s are gas hea ted . 

T he A l t e r n a t ive : Inve s tment in Ener gy E f fi c i ency 

Inve s tmen t s  in enhanced ene r gy e f f i c iency make good e c onomic 
sense f or b o t h  t he u t i l i t y  and i t s  c u s t ome r s . Ove r  t he p a s t  f ive 

years , seve r a l  hundred t hous and C a l i f or n i a  home owne r s  have added 

ins u l a t i o n  to t h e i r  a t t i c s . Many more have t aken o ther s t ep s , 

lar ge and sma l l , t o  i n c r e a s e  t he ene r gy e f f i c i ency o f  t h e i r  home s , 

f r om c aulking and we a t he r s t r i p p ing t o  t he i ns u lat ion o f  f ur n a c e  

con t r o l s  and s o l ar w a t e r  he a t e r s .  Amon g  t h o s e  w h o  take adv an t a ge 

o f  the home ene r gy aud i t s  ava i l ab le f r e e  f r om C a l i f o r n i a  u t i l i t i es , 

fewer t han h a l f  a c t u a l ly t ake a c t ion t o  ins t a l l  the c on se r v a t i on 

me asures  f o und t o  b e  c o s t e f fe c t ive . This i s  why t he c r e a t ion o f  

f i n an c i a l  ince n t ive s t h r o ugh u t i l i ty inve s tment in r e s id e n t i a l  

conserv a t i o n  me as ure s i s  s o  imp o r t an t . 

S ince 1 9 7 8 ,  s ever a l  Ca l i f o r n i a  u t i l i t i e s  h ave o f f e r e d  8 

p e r ce n t  l o ans w i t h  e x t ended p ay b a ck p e r i o d s  t o  f inance at t i c  

ins ul a t i o n  and have a l s o  p r ovided incent ives i n  the f orm o f  

mod e s t  c a s h  p ayme n t s  o r  i t ems o f  ene r gy conserving hardwar e ,  s u c h  

as w a t e r  he a t e r  b l anke t s  and low f low s hower head s ,  t o  t h e i r  

cus tome r s  who i n s t a l l  i n s u l a t i on . T h e s e  p ro g r am s  have p roduced 

ene r gy c o n s e rv a t i o n  a t  r e l a t ive ly low c o s t .  The r e s p onse , how

eve r , has been le s s  t han was e xp e c t e d  un t i l  the p ri c e  s ho cks o f  

las t year . 

The P ub l i c  U t i l i t i e s  Commi s s i o n  ( P U C )  c on c l uded t h a t  even 

gre a t e r  incen t iv e s  are in order to p r ovide fur ther s t imulus f or 

c o s t e f f ec t ive conserva t i on me asure s . C on s e q uen t ly , t he Commi s 

s i on has e n c o ur a ged t he u t i l i t i e s  t o  p r op o se p l ans f o r  z e r o 

int ere s t  f i nanc ing o f  a b r o a d  a r r ay o f  home we a t he r i z a t ion 

me as ur e s . 
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T he exp e r ience o f  P a c i f i c  P ower & L i g h t  C omp any ( P P &L ) , a 

u t i l i t y  whi c h  s e rves a s i x-s t a t e  s e r v i c e  a r e a  inc lud in g  a v e r y  

sma l l  a r e a  o f  f ar Nor t hern C a l i f or n i a , s hows t he c o s t  e ff e c t ive

ne s s  of  s uc h  i nve s tme n t s . S ince J anuary 1 9 7 9 ,  they have o f f e r ed 

a z e r o - i n t e r e s t f i nanc i n g  p r o gr am t o  t he i r  se r v i c e  are as i n  

O r e gon , Washin g t on , I daho and Mon tana . An ana ly s i s  o f  2 , 0 0 0  

insula t i on and we a t he r i z a t i o n  j ob s  p e r f ormed i n  O r e gon s hows t h a t  

t he ave r a ge c o s t t o  r a t ep ay e r s  o f  ins t a l l ing cons ervat i on 

mat er i a l s  was l e s s  t han 15 m i l s  o r  1 . 5  cen t s  p e r  ki l owa t t  hour 

s aved . P P & L ' s  e s t ima t e d  c o s t of  new gene r a t i n g  cap ac i ty a t  t h a t  

t ime was , b y  c o mp ar i s on , 5 6  m i l s , or  5 . 6  c e n t s . 

In Ap r i l  1 9 80 , P P &L was a u t h o r i zed t o  e x t e n d  i t s  z e r o  

i n t e re s t  p r o gr am t o  i t s  sma ll C a l i f o r n i a  s e r v i c e  a r e a  whe r e  many 

r e q ue s t s f o r  ins ta l l a t i on have b e e n  r e c e ived . The imp leme n t a t ion 

has b e e n  de layed s omewha t by p r ob lems o f  wo rki n g  o u t  t he r e l a t i on

ship b e tween the u t i l i ty and t he c o n t r a c t or s  who wi ll  c ar r y  o u t  

t he work . 

P ac i f i c  Gas and E le c t r i c  has p r op o s e d  i t s  own var i a t i on o f  

a Z e r o  I n t e r e s t  We a t he r i z a t i o n  P r o gr am ( Z IP )  whi c h  would b e  o n  a 

muc h  lar ger s ca le t han t h a t  o f  PP& L .  Twenty-s even d ays o f  he ar

ings p r oduced inp ut from p ub l i c  advo c a te s , r ep r e s e n t a t ive s of  l ow 

inc ome and mino r i ty p e r s ons , c o n t r ac t o r s , and f inanc i a l  ins t i t u

t i ons . As a r e s u l t  o f  t h e s e  h e ar ings s ome c hange s have o c cur red . 

The P ub l i c  U t i l i t i es  C o mm i s s i on wi l l  i s sue an o rder a u t ho r i z i n g  

s u c h  a p r o gr am f or P G & E  w i t h  s ome var i a t i ons f r om t he o r i ginal 

p r op o s al . 

T he Me as ureme n t  o f  C o s t  E f f e c t ivene s s  

One o f  t he main c o n t r ove r s ie s  ar i s i n g  f r om t he s e  hear i n gs 

conce rns t he p r op e r  me a s ure o f  c o s t  e f fe c t ivene s s  u s e d  in 

de termining whe t her a p ar t i cu l ar c o n s e rv at ion me as ur e  s hould be 

f inanced b y  t he u t i l i ty . I t  is gener a lly agreed t hat  t he s t andard 

of comp a r i s o n  for j ud ging t he v a l ue o f  u t i l i t y  i nve s tmen t s  in  

cons e rv a t i on or a l t erna t ive ener gy s our c e s  s h o uld be  tbe mar ginal 

c o s t of a new s up p ly f r om trad i t i onal s o ur ce s . If  the inve s t ment 

obv i a t e s  a need f o r  new e l e c t r i cal c ap ac i t y , t he ap p r op r i a te 
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comp ar i s on in C a l i f o r n i a  i s  t o  t he p e r -me gawa t t  c o s t  o f  a new 

c o a l- f i r e d  p ower p l ant . I f  t he inve s tmen t  s imp ly avo i d s  c on s ump 

t ion o f  ene r gy . whe t he r  in t he f orm o f  e l e c t r i c i ty or  gas . b u t  

d o e s  no t e l imina te t he need f o r  hav i n g  cap ac i ty ava i l ab le , t hen 

the p r op e r  s t and ard is the increme n t a l  c o s t  of fue l o i l  or  n a t ur a l  

gas . 

The c on t r ov e r s y , h oweve r , c en t e r s  n o t  on what a l t e r n a t i ve t o  

l o o k  at , b u t  o n  whe t he r  this  c omp ar i s on should be  made f r om t he 

p e r s p e c t ive o f  t he ut i l i ty , t he s oc ie ty ,  or the non-p ar t i c i p a t in g  

r a t e p aye r . 

From t he p o in t  o f  view o f  t he ut i l i ty , the c ho i c e  i s  s imp ly 

be twee n  the c o s t o f  s avin g a uni t  o f  ener gy by enhanced end-use 

e f f i c iency and t he c o s t  of  p r ov i d i n g  t ha t  uni t of  e ne r gy .  As 

ind i ca ted by F i gure 1 ,  a wide a r r ay o f  c o n s e r v a t ion me asures  f or 

e l e c t r i c a l ly he a ted home s  are l e s s  c o s t ly t o  the u t i l i ty t han 

b u i ld i ng new c ap ac i ty or even cont inuing to r e ly on o i l - f i r e d  

gener at i on . T h e  s ame i s  t r ue f o r  home s he a t e d  b y  g a s  w h e n  c om

p ar i s on is made to t he p r os p e c t ive c o s t of a new gas s up p ly , 

e s p e c i ally the c o s t  o f  t he new gas s up p ly exp e c ted in a few y e a r s  

f r om Alaska , f r om LNG imp or t s  f r om Indone s i a , or  f r om t he ove r 

t hr us t b e l t  o f  t he Wyomin g-Mo n t ana are a  whe r e  much gas i s  b e i n g  

d i s covered a t  c o n s i d e r ab le c o s t  f o r  e x t r ac t i on . 

On t he o ther hand , when v i ewing c o s t  e f f e c t ivene s s  f r om a 

s o c i e t a l p e r s p e c t ive , the c ase  f o r  c on s e rv a t i on inve s t me n t s  

be comes s t r onge r . There are many s o c i a l " e x t ernali t ie s "  fav o r ab ly 

a f f e c t e d  by lower ener gy consump t i o n , s uch as t he q ua l i ty o f  t he 

envir o nment , t he na t ion ' s  b a lance o f  p aymen t s , t he n a t i on a l  

s e c ur i ty , and in  l i gh t  o f  t he more l a b o r  intens ive n a t ur e  o f  

conserva t i on i nves t men t s , the unemp l oyment r a t e . 

Cons id e r i n g  c o s t e f f e c t ivene s s  f r om t he p e r sp e c t ive o f  t he 

non-p ar t i ci p a t in g  r a t e p aye r , howev e r , in t r od u c e s  a s er i o us com

p li ca t i o n . U t i l i ty r a t e s  gen e r a l ly are no t s t r uc t ur e d  t o  r e c over 

all f i xed c o s t s  t hr ough f ixed char ge s . Fixed c os t s  inc lude t he 

ins t a l l a t i o n  o f  f aci l i t ies  t o  d i s t r ib u t e  the u t i l i ty service t o  

t h e  cus t omer , mon thly b i l li n g , and me t e r  r e ading . A p or t i on o f  

t he u t i l i t y ' s  f i xed c o s t s are r e c ove r e d  t h r o u gh t he var i ab le 
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char ges r e la t e d  t o  t h e  amoun t  o f  c o n s ump t i on b y  the cus t o me r . I f  

t he c us t ome r ' s  c o n s ump t ion d e c r e a s e s , a gre a t e r  p o r t ion o f  f i xed 

c o s t s  mus t  b e  r e cove r e d  t hr ou gh o t he r  cus t omer s '  r a t e s . Thi s 

r e s u l t s  in a more r e s tr i c t ive t e s t o f  c o s t  e f fe c t ivene s s  f or 

cons e rvat i on inve s tmen t s  than f o r  s up p ly enhan c i n g  inve s tme n t s . 

For a r e gu l a t o r y  a gency ob li ged t o  b a lance a var i e t y  o f  

p ub li c  i n t e re s t s , t h i s  c r e a t e s  a d i lemma . A p r o gr am i n  t he 

gene r a l  s o c i a l  i n t e r e s t  may involve inequi t i e s  t o  non-p ar t i c ip an t s . 

N on-p ar t i c ip an t s  are l ikely t o  b e  p r e d ominan t ly ' r en t e r s  and 

p e r s ons o f  low inc ome . In f ac t ,  a we l l-s t ruc t ured z e r o  i n t e r e s t 

finan c i n g  p r o gr am can b e ne f i t a l l  r a t e p ayer s ,  inc lud i ng t h o s e  who 

d o  no t p ar t i c i p a t e  d ir e c t ly . I t  s hould emp h a s i z e  l im i t e d  c o s t  

e f fe c t ive me a s ur e s  and t he u s e  o f  t he home ene r gy aud i t  b e f o r e  

autho r i z in g  me a s ur e s  whi ch a r e  c o s t  e f f e c t ive in s ome c o n t e x t s  b u t  

no t in  o t he r s . 

B e c ause ener gy aud i t s  are more exp e n s ive t han an t ic ip a ted , 

i t  has b e e n  nec e s s ar y  t o  lim i t  t hem a s  a p r e c ond i t ion t o  tho se 

me asur e s  whi c h  h ave unc e r t a i n  c o s t e f f e c t ivene s s , so  t ha t  c o n s e r 

v a t i o n  me a s ur e s  are ins t a l le d  o n l y  wher e  t h e  audi t s hows t he m  to be  

c o s t  e f f e c t ive . Whe r e a s  me a s ur e s s uc h  as a t t i c  and w a t e r  he a t e r  

i n s u l a t i o n  a r e  ove rwhe lmingly c o s t  e f f e c t ive on ave r age , t h e r e  i s  

n o  need f or a n  ener gy aud i t  in  every c a s e . 

C omp ar ing t he non-p ar t i c ip an t  gr o up t o  the p ar t i c ip an t  gr o up , 

t he low inc ome c ommuni t y , t he minor i ty commun i t ie s , and p e op le who 

are o lder and p e r hap s h ave le s s  ab i l i t y  to make home imp r oveme n t s  

wi l l , r e l a t ive ly s p e aking , take l e s s  advan t a ge o f  a p r o gr am t h a t  

p r ovides  a n  e q ua l  ince n t ive t o  a l l . There wi l l  be  s p e c i a l  i ncen

t ives and o u t r e a c h  e f f o r t s  to c o n t a c t these c ommun i t i e s  as we ll  

as t he r e n t a l  marke t . Because o f  t he d i s p ar i ty o f  i n t e re s t s  

be tween t he r e n t e r  who p ays t he uti l i ty b i l l s  and t he lan d l o r d  

w h o  w o u l d  have t o  make t he imp r oveme n t s , i t  has b e e n  h a r d  t o  

r e a c h  t he r e n t a l  marke t .  

, 



• 
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The app r op r i a t e  me as ure o f  c o s t e f fe c t ivene s s  i s  d i s c u s s e d  in 

a speech by J o hn Bry s on , P r e s i d e n t  o f  t he C a l i f o r n i a  P ub l i c  

U t i l i t ie s  C ommi s s i on . l Bryson ' s  p ap e r  s hows t h a t , even b y  t he 

te s t  o f  c o s t e f f e c t i vene s s  f o r  non-p ar t i c ip a t ing r a t e p aye r s , mos t 

o f  t he c on s e rv a t i o n  me a s ur e s  p r o p o s e d  a s  p ar t  o f  P G& E ' s  Z I P  

p r o gr am are c o s t e f f e c t ive o n  an ave r a ge b a s i s . 

The I n te r e s t s  o f  t he U t i li ty 

There i s  a q ue s t i on o f  whe t he r  i t  i s  app r op r i a t e  t o  r e ly on 

p ub li c  u t i l i t i e s  to p r omo te ene r gy c o n s e rva t i on , even accep t in g  

that i t  i s  i n  t he p ub li c  inte r e s t t o  make an inve s tme n t  i n  t h a t  

ar e a .  I t  i s  undeniable t h a t  the u t i l i t ies ' d ir e c t  and r e gular 

cont a c t  w i t h  r a t e p ayer s , ' t h e i r  p r o f e s s i onal e xp e r t i s e  and c r e d i t 

ab i li t y  in ma t te r s  r e l a t i n g  t o  ener gy e f f i ci ency , and t h e i r  a c ce s s  

t o  lar ge - s cale f inanci n g  p l ace t hem i n  a uni q ue p o s i t i on t o  

p r omo t e  e ne r gy c on s e rv a t i on q ui ckly and e f f e c t ive ly . The q ue s t i on 

i s  whe ther i t  i s  in t he i r  i n t e r e s t  t o  d o  s o . 

P ub l i c  u t i li t ie s  are se l l e r s  o f  e ne r gy .  The Dep ar tment o f  
\ 

T r ans p or t a t i on would n o t  r e ly on Gene r a l  Mo t o r s  t o  e n c o ur a ge t he 

p ub l i c  t o  leave t h e i r  c a r s  at  home and t ake t he b us . How c an 

p ub l i c  u t i li t ie s  be exp e c ted t o  enthus i as t i c a l l y  d i s c o ur age t he 

s ale o f  t h e i r  p r oduc t ? One c lever answer t o  t h i s  q ue s t i o n  i s  that 

p ub l i c  u t i l i t i e s  should b e c ome s e l l e r s  of  ene r gy servi ces ; r at he r  

t han mer e ly ' o f ene r gy . T h e y  s hould s e e  t h e i r  p r oduc t s  as warm 

s p ace and hot wa t e r  and a r e ady sup p ly of e l e c t r i c  cur r e n t  r a t her 

t h an as s imp ly the uni t s  o f  ene r gy in which they ca l c u l a t e  t h e i r  

b i l l s . Thi s ap p r o a c h  make s s e n s e  concep tua l ly , and i t  m a y  we ll  b e  

t he p r op e r  d i r e c t ion f o r  t he u t i l i t i e s ' f ut ur e  p r o s p er i ty .  I n  

t he ne ar t e rm , howeve r , t h e r e  i s  a p r ac t ic a l  q ue s t i on .  Doe s i t  

make f inanc i a l  s e n s e  f o r  u t i l i ty man a gement and s t o ckho ld er s t o  

p r omo t e  ene r gy conserva t i on t o d ay ?  

lJ . E .  Brys on . "Ener gy U t i li t i e s  and Cus t ome r s , "  Re mar ks t o  t he 
Nat i o n a l  As s o c i at i on o f  Re gu l a t ory U t i li ty Comm i s s i one r s , Hous ton , 
Texas , November 1 1 , 1 9 80 . ( See  Ap p e n d i x )  
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A p ub l i c  u t i li ty ' s  r a t e s  are se t a t  a leve l whi c h  w i l l  c over 

p r o j e c te d  o p e r a t i n g  exp e n s e s  r e as o n ab ly i ncurred i n  t he c o u r s e  o f  

bus ine s s  and whi c h  wi ll  a l s o  p r ov i d e  an o p p o r t uni t y  t o  e ar n  a 

r e a s o nable r a t e  o f  r e t urn o n  c ap i t a l  inve s tmen t .  The inve s tme n t  

o n  wh i c h  r e t ur n  may b e  e arne d  i s  known as t he r a t e  b a s e , and i t  

cons i s t s  o f  t he inve s tmen t  i n  p l an t and f a c i l i t i e s  c ur r en t ly in 

use to p r ovide u t i l i ty s ervi ces , ne t o f  p a s t  d ep re c i a t i o n  ex

p e ns e s . I f  P G & E  we r e  t o  add a $ 2  b i l l i on c oa l - f i r e d  p ower p lant 

to  i t s  r a t e  b a s e  tomor r ow ,  it would be  e n t i t led to a d ra s t i c  r a t e  

inc r e as e  and a t  leas t a 2 0  p e r ce n t  i n c r e a s e  i n  i t s  p r o fi t s . 

Ene r gy e f f i c i e n c y  d o e s  no t o f fe r  c o mp ar ab le p r o f i t  o pp or t uni t i e s . 

A p r o p o s e d  s o l u t i o n  i s  t o  p ermi t the u t i li t y  t o  inc lude i t s  c on

s e r v a t i on inve s tmen t s ,  s uc h  as t he p r in c i p a l  on z e r o  i n t er e s t  
\ 

l o ans i n  i t s  r a te b a s e  as we l l , thus e q ual i z in g  f inanc i a l  i ncen-

t ive s and le t t ing t he u t i li ty c h o o s e  t he mo s t  e f f i c i e n t  inve s tme n t . 

In the p re s ent f inanc i a l  c l ima t e , u t i l i t ie s  have l i t t l e  

t o  gain b e  s e eki n g  t o  maximi ze t he i r  r a t e  b as e . The h yp o t he t i c a l  

c o a l  p lant r e f e r r e d  t o  d o e s  n o t  e n t e r  r a t e  b as e  un t i l  there h a s  

been several y e a r s  o f  l i c ens ing p r o ce e d ings and c ons t r uc t i on w o r k . 

S ome t ime s  t he op e r a t i ng d a t e  o f  t he s e  p l ant s  and n u c l e ar p lant s  

in  p a r t i cu l ar se ems t o  d i s ap p e ar over t he hor i z on .  

Whi le t he p lan t i s  unde r  c ons t r u c t i on , i n  p l annin g , b u t  n o t  

i n  r a t e  b a s e , t he u t i li ty would b e  i n c ur r i n g  e x t r e me ly hi gh 
, 

inter e s t  c har ge s  on b o r r owed f unds wi t h o u t  any r e c overy in r a t e s  

un t i l  t he p lan t goe s  on line , whi c h  i s  f ar l e s s  t h an c e r t a i n , 

p ar t i c ular ly in r e gard t o  nuclear p l an t s .  By c on t r a s t ,  c on s erva

t i o n  inve s t me n t s  come i n  s ma l l  i n c r eme n t s  wi t h  s h o r t lead t ime s 

whi ch i s  very adv an t a ge ous t o  a f inanc i a l ly t r o ub led u t i li t y .  

B e c ause o f  cas h  f l ow p r o b lems r e s ul t in g  mainly f r om l ar ge 

s c a le cons t r uc t i on p r oj e c t s  a l r e ady unde rway , many u t i l i t i e s  are 

no t e a ge r  t o  exp and t he i r  r a t e  b ase b eyond wha t  i s  ab s o lute ly 

ne c e s s ar y  t o  s e rv i ce new conne c t ions . Ins t e ad , they p r e f e r  t o  

re c over t he c o s t s  o f  c o n s erv a t i o n  p r o gr ams o n  a d o l lar f o r  d o l l ar 

b a s i s  as cur r e n t  op e r a t ing e xp ens e s . 

P G&E , in i t s  we a t he r i z a t ion z e r o  i n t e r e s t  p r o gr am ,  o r  Z I P  

p r o p o s a l , has t ake n ano t her app r o a c h . P G&E p r op os e s  t o  s e t  up a 
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sep ar a t e  s ub s i d iary t o  f i nance i t s  z e r o  i n te r e s t  l o ans . The s ub 

s id i ary w o u ld be hi ghly leve r a ged w i t h  only 20 p er ce n t  o f  i t s 

c ap i t a l  cons i s t in g  o f  e q u i t y  c o n t r i b ut ed b y  the p ar en t . S u c h  

leve r a ge i s  o b t a i nab le only i f  r e c overy o f  a l l  r e a s onab le p r o gr am 

c o s t s  f r om t he r a t e p ay e r s  i s  as s ured . T he r e s u l t  p r omi s e s  t o  b e  

a lower c o s t o f  f i nanc i n g  t he p r o gr am wi t h  t he deb t c o s t s  kep t 

o f f  o f  P G&E ' s  b a l ance shee t whi le s t i l l  p r ovi d i ng t he u t i li ty an 

opp or t uni t y  t o  e xp and i t s r a t e  b a s e  at  a mod e s t  p ace . 

C o n s e rv a t i o n  i s  a good inve s tmen t  f or ene r gy u t i l i t i e s  i f  

capaci t y  mar gi ns are nar r ow and mar ginal c o s t s  h i gh . Even whe r e  

e x c e s s  c ap ac i ty exis t s , as  f o r  u t i l i t i e s  in  t he N o r theas t ,  t h e  

n a t i o na l  i n t e r e s t  in  l e s sening dependence o f  imp o r ted o i l  a n d  t he 

hi gh c o s t  o f  b ur n i n g  t h a t  f ue l  in  e xi s t in g  p l ant s  w i l l  make 

conserv a t i on inve s t me n t s  a c o s t  e f fe c t ive use  o f  t he r a tep ay e r ' s  

d o l lar . 

The s c op e o f  d e t ai ls o f  a r e s iden t i a l  c on s e rv a t i on f inan c i n g  

p r o gr am s h o uld v a r y  wi t h  t he f inanc i a l  p o s i t i on o f  t he u t i li t y  and 

wi t h  t he char ac t e r i s t i c s  o f  t he c lima t e  and hous ing s t o c k  in t he 

u t i l i ty ' s  s e r v i c e  are a .  F o r  t h i s  r e a s o n , a uni f orm f ed er a l ly 

mand a t ed p r o gr am i s  p r o b ab ly le s s  d e s i r able than is t he imp le

men t a t ion by s t at e  and l o c a l  a u t hor i t ies  of  a var i e t y  of  p r o gr ams 

o r i e n t e d  to l o c a l  c i r cum s t anc es . The f ed er a l  g overnmen t ' s  

guidance o f  l o c a l  and s ta t e  ins t i tut i ons t ow ar d s  t h e s e  g o a l s  

c ould b e  very use f ul . Such p r o gr ams o f f e r  t he p o te n t i a l  f or 

sub s t an t i a l ly enhanced e f f i c ie n cy in t he use o f  ene r gy in t he 

r e s id e n t i a l  s e c t o r , as  we l l  as t he p r o sp e c t  o f  mai n t aining 

r e l i ab le ut i l i ty s e rv i ce at  r a te s  whi c h  are no t beyond the me ans 

o f  our c i t i zens . 
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2 .  D I S CU S S ION O F  THE P UBL IC UT ILITY ' S  ROLE IN RES ID ENT IAL 
CONS E RVATION 

B ernard F r i ed en asked i f  t h e  8 p e r c en t  l o an f und was c r e a t ed 

by t he u t i l i t y  or as a r e s ul t  o f  P U C  p r e s s ur e . 

T he le gi s l a t ur e  p as s e d a b i l l  au t h o r i z i n g  t h e  Pub l i c  U t i l-

i t ie s  Commi s s i on t o  ins t r u c t  t he s t a t e ' s  ut i l i t i e s  t o  o f f e r  8 

p e r ce n t  loans f or a t t ic i n s ul a t i on w i t h  a f ai r ly shor t p ayb ack 

p e r i o d . Two u t i l i t i e s  were r e ady to  unde r t ake s uc h  a p r o gr am .  

A f t e r  t he Pub l i c  U t i l i t ie s  C ommi s s i o n  o r d e r e d  all  t he s t at e s  

t o  unde r t ake s uc h  a p r o gr am , s e ve r a l  u t i l i t i e s  t o ok t he P U C  t o  

c o ur t .  T he S t a t e  S up reme C ou r t  d e c i d e d  the le gi s la t i on exceeded 

t he PUC ' s  author i ty as  given und e r  t he s t a t u t e  and invali d a t e d  

t he o r d e r . I t  p ermi t ted P G&E t o  c o n t inue wi t h  i t s  p r o gr am whi c h  

i t  had under t aken v o l un t ar i ly . Sub s e q ue n t ly , t he l e g i s l a t ur e  

p a s s e d  ano t her b i l l  author i z ing t h e  PUC t o  e n c our a ge wha t was 

r e a s o nab le and ne c e s s ary to ur ge ene r gy conserv a t i �n .  Und e r  t he s e  

le gi s l a t ive manda t e s , t he P U C  o r d e r e d  a l l  u t i l i t ies  t o  carry out 

this c hange and t he u t i l i t ie s  have i n i t i ated t he s e  p r o gr ams . 

Mike C a s p e r  inq uired ab o u t  t he imp a c t  o f  cons e r v a t ion on t he 

new c ap a c i ty n e e d s  f o r  gas  and e l e c t r ic i ty .  C ons erva t i on p ro

g r ams w i l l  h ave r e l a t ively l i t t l e  imp ac t on the needs for c a p a c i ty . 
B ec au s e  C a li f o rn i a  u t il i t ies  

p r ogr ams avo id heat  u s e , the  

l ar g e r  s umme r p eak remains . 

a r e  s umme r  p e aking and w e a t he r i z a t i on 

win t er p e ak may b e  r e d u ce d , b u t  t h e  

Th ere i s  a need f o r  add i t i on a l  con-

s erv at ion mea s ur e s  to be ad ded wh i ch w i l l  a f f e c t  the s ummer peak . 

As a r e s ul t , t h e  con t r a s t  b e tween g a s  and e le c t r i C i ty and t h e i r  

c a p ac i t i e s  i s  n o t  t h a t  g r e a t . 

S t ev e n  C ar h a r t  a s ked ab o u t  t h e  r e ac t i on o f  non - p a r t i c ip a t in g  

r a t ep aye r s  t o  l o w  in t er es t l o an s . H e  hyp o t he s i zed t h a t  t hey 

would b e  in  f av o r  o f  s uch a p ro g r am b e c ause non-p a r t i c i p a t ing 

r a t ep ay er s ' b i l ls would not  i n c r e a s e  as much , d ue t o  d e c r e a s ed 

needs  f o r  c ap ac i t y .  Non- pa r t i c i p a t ing r a t ep ay e r s  a r e  n o t  n e t  

w o r s e  o f f  t han t h e y  would have b een wi t h o u t  t he p r o g r am b e c au s e  

o f  the C a l i f o rn i a  r a t e  s t ruc t ur e . Ra t e s  t o  l ow p r i or i ty indus 

t r i a l  gas  c us t omer s ar e s e t  a t  a l t erna t ive f ue l  p r i ces . They a r e  

� 
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p e g ged t o  t he p r i c e  whi c h  t he c us t ome r would be p ay i n g  i f  he 

swi t c hed f r om gas t o  o i l .  What t e nd s  to hap p e n  i s  t h a t  o i l  p r i c e s  

incre a s e  d r ama t i c al l y  and then gas p r i ce s  t ake t i m e  t o  c a t ch 

up . For t he las t year , o i l  p r i ce s  have n o t  been i n c r e a s i n g , s o  

t he p r i ce a t  whi c h  t he indus t r i a l  cus t omer ' s  r a t e s  a r e  p e g g ed h a s  

n o t  i n c r e a s e d . For  t he las t s i x  months , i f  t h e r e  we r e  a n  i n c r e a s e  

in  g a s  r a t e s , i t  would go t o  t he r e s i d e n t i a l  cus t omer s .  In t ha t  

s i t u a t i o n , t h e r e  c an b e  a r e s u l t  t ha t , i n  t he s h o r t t e rm , imp ac t s  

t he non-p ar t i c i p a t in g  r a t ep ayer un favo r ab ly . 

Inf o rmat i on was r e q ue s t e d ab o u t  t he c o s t  o f  an aud i t . Whi le 

t he aud i t  is f r e e  t o  t he cus t ome r , i t  c o s t s  t he u t i l i ty $ 5 0 -6 0 . 

T he mor e  r i go ro u s  aud i t s  r e q u i r e d  b y  t he Fed e r a l  Re s i den t i a l  C on

s e r vat i o n  S e rv i c e  (RC S )  o f  t h e  N a t i on a l  Ener gy C ons e r v at i on P o l i c y  

Ac t c o s t  $ 100 . 

Dav id J .  Mac Fadyen aske d  i f  aud i t  r e s u l t s  s h o uld be given 

d i r e c t ly to ins u l a t i o n  s a le smen , r e a s on i n g  that t he y  had the ski l l , 

i nf o r mat i on , and incent ive t o  ge t p e op le t o  ins t a l l  conserva t ion 

mat e r i als . 

There was an inq u i r y  ab o u t  the s t a t us o f  t he " ho u s e  d oc t or " 

ap p r o ac h .  This p r o gr am has no t ye t b e en f o rm a l l y  p r op o sed . The r e  

i s  a p i l o t  p r o gr am i n  p r o gre s s  r un b y  t he Lawr ence B e r ke ley 

Lab or a t ory (LBL) and P G&E . 

Henry Ke l l y  asked how t he u t i l i t i e s  run t he low i n t er e s t l o an 

p r o gr am .  P G& E  s t a t e s  tha t t o  ge t b ank f inan c i n g  f o r  a he av i ly 

lever aged o p e r a t i o n , i t  i s  ne c e s s ary t o  as s ure that t he c o s t  wi ll  

be  f l owed through t o  t he r a t e p aye r . The rates  sho uld be  set  t o  

o f fe r  t he u t i l i t y  the op p o r tuni ty t o  r e c over all  c o s t s ; howeve r , 

i f  a c a t as t r o p he o c c u r s  or there i s  a severe p r i c e  i n c r e a s e  in  

t he c o s t s  o f  labor and ma t e r i a l s  be twe en rate  c a s e s , the u t i li ty 

could f a l l  shor t and no t make i t s a u t ho r i zed r a t e  o f  re t ur n . 

PG&E needs  t he as s ur ance o f  a b alan c i n g  a c c o un t  typ e o f  t r e a tment 

wher e  all c o s t s  ar e d e b i ted t o  t h i s  a c c o un t  and will b e  r e covered 

t hr o u g h  r a t e s  in  order t o  ge t b ank l oans f o r  t h i s  he av i ly leve r 

aged op e r a t ion . T h i s  i s  s im i l ar t o  p r e ferred s t o c k  t r e a tme n t . 
/ 
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3 .  A PUBL I C  UTI LITY ' S  EXP ER IENCE W I T H  CONSERVAT ION 

Lee C a l laway 
D i r e c t or , C o ns e r va t i on Serv i c e  
P a c i f i c  G a s  and E l e c t r i c  Comp any ( P G& E )  

O f ten energy c on s e rv at ion e f f or t s  d o  n o t  work a s  f o r e c as t in  

t he "real wor ld . " S ome work be t t e r , s ome w o r k  w o r s e , and s ome 

have uni n t e nd e d  and unf or e s e e n  s id e  e f f e c t s . For  examp le , who 

would have t h ought  t h a t  ind o o r  ai r p o l lut ion f r om t i gh t ly s e a led 

homes would b e c ome a c oncern ? Who would h ave thought t h a t  s t a t e  

and f e d e r a l  tax cre d i t s  f o r  s o lar and c onservat ion me a s ur e s  would 

b e c ome s o  c omp li c a ted t ha t  a home ene r gy audi t or would have t o  

r e ly a s  muc h  o n  H&R B l o ck a s  o n  t he ASHRAE Manual ? Who would have 

t ho u g h t  t h a t  a z e r o  i n t e res t f i nanc i n g  p r o gram f o r  ins ul a t i o n  and 

o t he r  we a t her i z at ion me as ur e s  would be opp o s e d  by s ome ins ula t i on 

con t r a c t o r s  and s ome cons ume r o r gan i za t i ons and no t o p p o s e d  b y  

t he b anks ? 

T h i s  p r e s e n t a t i o n  f o cu s e s  on ener gy c ons e rv a t i on in b u i ld ings 

f r om t he s t andp o i n t  of  a comb i n a t i o n  gas and e le c t r i c  u t i li ty . 

P G&E has a very p o s i t ive at t i t ude t oward c o n s erva t i on .  I t  i s  an 

e s s e n t i al p ar t  o f  PG&E ' s  r e s ource p l an . The e c onomi cs  o f  c on s e r 

vat ion a r e  d i f fe re n t  f o r  d i f fe r e n t  u t i l i t ie s , b u t  t he e c on om i c s  

o f  i t  make s e n s e  f o r  P G& E . 

P G& E  serves Nor thern and C en t r a l  C a l i f or n i a , 9 4 , 00 0  s q uare 

miles whi c h  i s  an are a  r ough l y  e q uiv a l e n t  in s i ze t o  New Y o r k  

and Penn s y lvan i a  c omb ined , o r  I l l i n o i s  and Ind iana combined . I t  

i s  p op ul a t e d  by ab o u t  9 . 3 mi l l i on p e o p le . PG&E se rves t h i s  area 

t hr o ugh 3 . 4  m i l l i o n  e l e c t r i c  me t e r s  and 2 . 8  mi l li on gas me t e r s .  

Ene r gy use by PG&E c us t ome r s  in  1 9 7 9 t o t a lled 5 9 . 7 b i l l i on 

ki low a t t  hour s  o f  e l e c t r i c i ty and 6 0 0  b i l l i on cub i c  f e e t o f  gas . 

T h i s  r e p r e sen t s  3 7 . 5  p e r cent  o f  t he e le c t r i c i t y  and 4 0  p e r c e n t  o f  

t he gas used i n  C a l i f orni a ,  or  3 p e r c e n t  o f  t he e le c t r i c i ty and 

4 p e r cent  o f  t he gas us ed in t he Un i t ed S t a t e s . Re s i dences  

a c c o un t  f o r  c o n s ump t i on of  47  p e r cent of  t he gas and 40 p e r ce n t  o f  

t he e le c tr i c i t y . 

In 1 9 7 9 ,  ab out 1 9  p e r c e n t  o f  t he t o tal  pe t r o l e um s up p ly t o  

end user s in t he Uni t e d  S t a t e s  w a s  c o n s umed in the r e s iden t i a l  
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and c omme r c i a l  s e c t or , and , o f  t hi s , ab o u t  2 . 7  m i l l i on b a r re ls a 

d ay was in t he f orm o f  l i q ui d  f u e l  t o  b urn t o  he at  s p ace and 

wa te r . In P G& E ' s  s e rv i c e  t e r r i t ory , r e la t ive ly few b u i ld ings use 

p e t r o le um d i r e c t ly in t h i s  manne r .  In t he r e s id e n t i a l  s e c t o r , 7 3  
p e r ce n t  o f  the home s are he a t ed by na t ur a l  gas , 16 p e r cent b y  

e le c t r i c i ty .  B o t t led gas he a t s  1 . 7  and s o lar ab o u t  a ten t h  o f  

1 p e r ce n t . 

For  wa t e r  he a t in g , 7 5  p e r c e n t  o f  the home s use  n a t u r a l  gas , 

1 2  p e r ce n t  e le c t r i c i ty , and 3 p e r ce n t  b o t t led gas . No  o the r f ue l  

i s  used i n  more t han 1 p e r ce n t  o f  the home s . 

P G&E i s  a huge u s e r  and imp or t e r  o f  f ue l  o i l . Ab o u t  one 

f o ur t h  o f  P G& E ' s  e le c tr i c i ty i s  gene r a t e d  a t  t he rmal p l an t s  f i r e d  

b y  o i l  a n d  85  p e r ce n t  o f  t h a t  i s  imp or t ed . I n  t he 1 2  mon t h s  

end in g  Au gus t 1 ,  P G & E  b ur ned 1 9 . 4  m i l l i on b ar r e l s  o f  o i l  t o  make 

e l e c t r i c i ty . The c o s t was $ 4 4 1  m i l l i o n . 

From the t ime P G& E  be gan l a r ge s c ale c on s e rvat i o n  e f f o r t s , 

i t  has b e en trying t o  d e t e rmine how much ener gy there is t o  b e  

cons e r ved . T h i s  q ue s t i on has b e c ome more imp or t an t a s  c on s e rv a

t i on has b e come a lar ger and more de f i n i t e  p ar t  o f  PG&E ' s  

r e s our ce p l an . Three b a s i c  ap p r o ac h e s  have b e e n  used : marke t or 

p r o gr am r e s e ar c h , b a s e d  on s amp les  of about 2 , 40 0  p e r s ons ; a , 

b ie nn i a l  App li an c e  S a t ur a t i on S urve y , mos t  r e c en t ly b a s ed on a 

s amp le o f  4 9 , 00 0  wi t h  a r e s p onse o f  2 7 , 00 0 ; and a s t udy o f  ener gy 

conserv a t i on p o te n t i a l ,  d one t h i s  year by Ar t hur D .  L i t tle , Inc . 

The marke t r e s e ar ch s t ud i e s , c onduc ted as p ar t  o f  t he c o n t r o l  

p r o ce s s  f o r  c o n s e rva t i on p r o gr am s , indi c a t e  t h a t  8 0  p er ce n t  o f  

s i n gle f am i ly owner o c c up ied h ome s and 4 7  p er ce n t  o f  s in g l e  f amily 

renter  o c cup ied home s have c e i l i n g  insula t i on . They also  i n d i c a t e  

h o w  many have ins t a l l ed o t he r  ene r gy conservat ion ma t e r i a l s  and 

devi c e s  and how many p r ac t i c e  cons e r v a t i on b y  manual t hermo s t a t  

c o n t r o l  a c t ions . 

T he App l i ance S a tur a t i o n  S urvey , c onduc t ed in 1 9 7 7  and a gain 

in 1 97 9 ,  is n o t ab le no t s o  muc h  for the conserva t i on p o te n t i a l  

i n f orma t ion i t  give s , b u t  be cause i t  i s  s o  r e l i ab le and i t  cover s 

a lar ge s amp le . The conver s i on inf orma t i on a s ked in 1 97 9 was 

whe ther t he cus t omer had cei ling and w a l l  i n s u l a t ion . Amon g  
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p e r s ons b uy i n g  o r  own i n g  home s , 6 8  p er ce n t  had c e i l i n g  insul a t i on 

and 4 7  p e r ce n t  had w a l l  i n s u la t i o n . Among r e n t er s , 2 0  p e r ce n t  

h ad c e i l i n g  i n s u l a t i o n  and 1 7  p er ce n t  had wa l l  i n s u l a t i on .  T he s e  

are l ower numb e r s  t han t he o ther f i gur e s , b u t  r e n t e r s  inc l ude 

ap ar tment dwe l le r s , and t he o t her one was s i ngle f am i ly r e n t e r  

o c cup ied home s . T h e  f i gur e s  d o  n o t  e xa c t ly m a t ch t he marke t 

r e s e a r c h  f indings but  t he y  a r e  s imi lar . 

T he s tudy o n  c o n s e rvat i o n  p o te n t i a l  was c onduc t ed f o r  P G&E 

b y  Ar t hur D.  L i t t l e , Inc . t o  f u l f i l l  an o r d e r  b y  t he C al i f o r n i a  

P ub l i c  U t i l i t ie s  C ommi s s i on in t he las t gene r a l  r a t e  c a s e . The 

s t udy was conducted in two p ar t s . The f ir s t  was an e n gine e r i n g  

e s t imate o f  c o n s e r v a t io n  p o t e n t i a l  and t he s e c ond e s t ima t e d  how 

much of t ha t  p o t e n t i a l  c ould be  achieved . 

T he f o l low i n g  are b r i e f d e s c r i p t i ons o f  s ome o f  t he ways 

used to  achi eve c ons erva t i o n ; t h e s e  are r e s iden t i a l  p r o gr ams , 

comme r c i al p r o gr ams , and l oad mana gemen t  e f f o r t s . 

PG&E has a h ome ene r gy aud i t  p r o gr am .  The home e ne r gy aud i t  

has b e c ome t h e  c orne r s t one o f  Ame r i ca ' s  r e s i d e n t i a l  energy c onse r 

v a t i o n  p o li c y . I t  i s  p r e s c r ib e d  as the key e leme n t  in  t he 

Re s id e n t i a l  Cons e rva t i on S e r v i ce mand a t ed b y  t he Na t i onal Ene r gy 

Cons e rva t i on P o l i c y  Ac t .  P G& E  has b e e n  p e r fo rmin g  home ener gy 

aud i t s  s ince 1 9 7 8 . D u r i n g  t h i s  year , P G&E wi l l  acc omp l i s h  ab o u t  

60 , 00 0 . H o w  we l l  d o  a ud i t s  w o r k  t o  c on s e rve ener gy ? T h e r e  i s  

n o  answer t o  t h a t  q ue s t i on b u t  t he r e  i s  a s t udy cur r e n t ly unde rway 

to  comp are ac t ions t o  t he r e c ommend a t i ons made in aud i t s . The 

r e s u l t s  wi l l  be  avai l ab le in 1 98 1 . In t he me ant ime , t he r e s u l t s  

o f  a year- long p o s t c ard tr acki n g  eval ua t i on o f  aud i t s  s hows t h a t  

9 0  p e r c e n t  o f  t h e  r e s p onden t s  p lan t o  t ake at  leas t o n e  o r  m o r e  

o f  the r ec ommended ac t i o n s . 

In 1 9 7 7  and 1 97 8 ,  when r e s e a r c h  o n  home ener gy aud i t s  was 

me ager , PG&E and t he re gula t or s  conc luded that more s avings c o uld 

be o b t ained if t he home ene r gy aud i t o r  had an incent ive to o f f er 

the home owne r to " s i gn up " or to make a c ommi tmen t  to c ons e r va t i on 

at  t he t ime the aud i t o r  was in t he home . T h i s  thinking led t o  

t he i n s u l a t ion f i nan c i n g  p r o gr am under whi c h  a p e r s on may f i nance 

up to  $ 5 0 0  for c e i l i n g  ins ul a t i on at  8 p e r c e n t  wi t h  f i ve y e a r s  to 

o 
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p ay back . T h i s  s e rv i ce has b e e n  o f f e r e d  s ince Febr uar y , 1 9 7 8  and 

it has s uc ce s s f u l ly r e ached s ingle f am i l y  owner o c cup ied home s . 

In t he nearly t h r e e  y e a r s  o f  the p r o gr am ,  cred i t  h a s  b e e n  ext ended 

to 7 , 0 0 0  home s and more t han $ 10 mi l l i on wor t h  of insula t ion ha s 

been f inanced . 

A l t h o ugh the f inan c i n g  p r o gr am i s  open t o  r e n t e r s  who c an g e t  

t he ir l and l o r d s ' p ermi s s ion t o  i n s ul at e , v e r y  f ew have t aken ad

vant age of the p r o gr am b e c aus e t h e r e  are n o t  very many incent ive s 

t o  e i ther t he land lord or  t he r e n t e r  t o  t ake avan t a ge o f  t hi s  

p r o gr am .  

Ear l i er t h i s  y ea r , w i t h  t he enc o u r a g ement o f  t h e  PUC , P G & E  

pro p o s ed a wea t h er iz a t ion z er o  int er e s t  p r og r am whic h s ho u l d  b e  mo r e  

at t r a c t ive t o  the r e n t er s , l and lo r d s , and l ow-inc ome c u s t ome r s . 

The p r op o s al was t he f o l lowin g : Up on c onduc t in g  an a ud i t  t o  

de t e rm i ne t he me a s u r e s  needed and t he i r  c o s t e f fe c t ivene s s , t he 

u t i l i ty would f inance up t o  as  many as 1 1  me asures  - c e i l in g ,  

wall and f l o o r  insula t i o n ; d u c t  ins ula t i on ,  c aulking ,  w e a t he r 

s t r ip p i n g , s t orm wind ow s  and d o or s , e le c t r on i c i gn i t i on d e v i c e s  

f o r  f urnace s , a u t oma t i c  se tback thermo s t a t s , wa t e r  he a t e r  i n s u la

t i on b l anke ts  and the c onve r s ion o f  inc ande s c ent l i gh t ing t o  

f l uo r e s c en t . P G & E  p r o p o s e d  t o  f inan c e  up t o  t he ave r a ge ins t a l le d  

c o s t  o r  t o  PG&E ' s  mar ginal avo id e d  c o s t ,  w h i c hever was l e s s  • .  The 

home owne r would not be ob l i ga t ed t o  r e p ay un t i l  he s o ld h i s  

house , and , i n  t he me an t ime , there w o u l d  be no i n t e r � s t  c har ge s 

on the amo un t  f i nanced . Ther e  would b e  no arb i t rary up p e r  limi t 

on t he amount t h a t  co uld be f inanced a t  one hous e , al t hough t he 

ave r a ge would b e  about $ 1 , 50 0  p er home . 

P G & E  p lanne d  t o  f i nance the p r o gr am ,  Z e r o  I n t e r e s t  P lan 

( Z IP ) , t hr o ugh a s ub s i d i ar y  whi c h  would ge t 20 p e r c e n t  of i t s  

cap i t a l  f r om P G & E  ( th i s  amo un t would b e  r a t e - b a s ed ) and the 

r e ma i n i n g  8 0  p e r ce n t  f r om c onve n t ional lend e r s . R a t e p ay e r s  

would p ay t he admin i s t r a t ive c o s t s  o f  t he p r o gr am and the i n t e r e s t  

c o s t s  o f  the b o r r owed money t h a t  was r e l o aned t o  c us t ome r s  a t  ze r o  

p er c e n t . W e  p r op o sed a c on s e rv a t i on f inanc i n g  adj us tmen t , or  CFA , 

t o  r e c ov e r  t h e s e  c o s t s  p lus a r e t urn on t he 20 p e r c en t  e q ui ty 

p o r t ion inves ted by  P G& E  in t he sub s id i ar y . T h i s  CFA would b e  
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f i led a t  re gular i n t e rv a l s  as p ar t  o f  f ue l  ad j us tme n t  p r o c e e d ings • .  

The concep t unde r ly i n g  t he p lan i s  p r o j e c t  f inanc i n g , i n  w h i c h  a 

f l ow o f  f unds f r om t he p r oj e c t  s e c u r e s  the 80 p e r c e n t  o f  the 

c ap i t a l  b o r r owed in t he money marke t . As of  t o d ay P G&E h a s  had 

no d e c i s i on in t h i s  p r o c e e d i n g , b u t  one i s  p endin g . 

T he r e  is ano t he r  f i nanc i n g  p r o gr am in e f fe c t  in C a l i f or n i a  

f o r  d o me s t i c  s o lar w a t e r  he a t i n g .  T h e  P U C  o r d e re d  t h i s  p r o gr am in 

S e p tember of  t h i s  year f o l l ow i n g  an i nve s t i ga t or y  p r oc e s s  t h a t  

las ted two ye ar s . T he C a l i f o r n i a  le gi s l a t ur e  had d i r e c te d  t h e  P U C  

t o  look i n t o  s o lar f inan c i n g  and , i f  ac t i on i s  war r an t e d , t o  take 

whatever ac t i ons t o  s p e e d  up the ad op t i on and t he marke t p ene tr a

t i on o f  s o lar i n  C a l i fo r n i a . The C ommis s ion o r d e r ed t he s t a t e ' s  

f our maj o r  u t i l i t i e s  t o  o f fe r  a c omb in a t i o n  o f  f i nanc i a l  i n c e n

t ives t o  t he i r  cus t ome r s  in  a t h r e e -year d emons t r a t i on f in an c i n g  

p r o gr am .  T h e  obj e c t ive i s  t o  ge t s o lar dome s t ic w a t e r  he a t in g  

i ns t a l led o n  3 7 5 , 00 0  dwe l l ing uni t s , o f  whi c h  1 1 2 , 0 0 0  are s in gle 

f amily and 2 6 3 , 00 0  mul t i- fami l y . E a c h  u t i li ty ' s  p r o gr am i s  

s l i gh t ly d i f fe r e n t  f r om t he o th er s . The P UC ' s  obj e c t i ve i s  t o  

s e e  whe t he r  f i nanc i a l  incent ive s w i l l  s p eed up t he s o l ar p r o c e s s  

and whi c h  incent ives w o r k  b e s t .  P G & E ' s  p r o gr am p r ov i d e s  a c om

b i n a t i o n  o f  s o lar c r ed i t s  or c a s h  r e b a t e s  and low- i n t e r e s t  l o n g

t e rm f inanc i n g  and d i re c t  gr an t s  t o  ge t 1 5 8 , 0 4 0  dwe l l i n g  uni t s  

ho oked up t o  s o lar h o t  wa t e r . The s e  1 5 8 , 0 4 0  b r e ak d own t h i s  
way : 

o S o l ar c r ed i t s  o f  $ 2 0  p e r  mo nt h f o r  36  months t o  3 7 , 1 4 0  

s ingle f am i l y  dwe l l i n g  uni t s  w i t h  e l e c t r i c  wa t e r  

h e a te r s  - - T o t al c r e d i t s  o f  $ 7 20 e a c h . 

o S o l ar c r ed i t s  o f  $ 20 p e r  month f o r  4 8  months  t o  9 , 0 0 0  

s ing le family dwe l li n g  uni t s  wi t h  gas wa t e r  he a t e r s  - 

T o t a l  c r e d i t s  o f  $ 9 6 0  e a ch . 

o S o l ar c r ed i t s  o f  $ 8  p er mon t h  p e r  uni t  f or 36  mon t hs f o r  

1 0 2 , 10 0  mul t i - f amily dwe l li n g  uni t s  w i t h  g a s  wa t e r  

he a t e r s  - - T o t al cred i t s  o f  $ 2 8 8  p e r  uni t . 

o S i x  p e r c ent , 20 -year l o ans f o r  9 , 00 0  s ingle f amily 

dwe l l i n g  uni t s  wi t h  gas wa t e r  h e a te r s . 

D 
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o Free s o lar wa t e r  hea t e r s  f o r  8 0 0  low income c us t omer s .  

T he s o lar f inan c i n g  p r o gram d o e s  n o t  r e q u i re an audi t .  P G&E 

had p r op o s e d  that  an aud i t  b e  a p r e r e q ui s i t e to  s o lar f inanc i n g .  

However ,  f o r  t he f ir s t  year o f  t h i s  three-year d emon s t r a t i on 

p r o gr am ,  PG&E i s  r e q u i r e d  t o  insp e c t  1 0 0  p e r c e n t  o f  q ua l i f y ing 

s y s tems t o  make s ure t hey comp ly wi t h  t he s t a t e ' s  s o l ar t ax c r e d i t 

guid e lines and , a f t e r  January 1 5 , 1 9 8 1 , a more s t r in ge n t  s e t  o f  

s t andar d s . P G& E  b e gan i n s p e c t i n g  a mon t h  ago . O f  t he f ir s t  30 

insp e c te d , e x a c t ly 2 p a s s e d . Many o f  the f a i lur e s  were d ue t o  

r a t her e a s i ly c o r r e c t e d  mat t e r s ; f o r  examp le ,  amend i n g  the wor d i n g  

in t he c o n t r ac t o r ' s  war r an t y . O t he r s  may n o t  be  q u i t e  s o  s imp ly 

c o rr e c te d . S ome s y s t em s  do  n o t  mee t  s i z i n g  gui d e l i ne s , c omp on e n t s  

a r e  inadeq u a t e l y  i n s u l a t e d , and there a r e  a n  as s o r tment o f  o t he r  

s ho r t comin g s  in  t he ins t a l lat i on s . P G&E is w o r k i n g  wi t h  t h e  

indus t r y  and r e gu l a t o r s  and exp e c t s  t o  r e s o lve t he p r ob lems . 

Ar t hur R o s e n f e ld asked the r e a s ons f o r  f a i l ure . He wan ted t o  

d i f f e r e n t i ate b e twe en where there w a s  a p ap e r  p r o b lem w i t h  the 

warr anty v e r s us s y s t e m  f a i lur e s . I n  r e s p on s e , 20 of  t h e  2 8  t h a t  

d i d  n o t  p a s s  w e r e  due t o  t he way t h e  warranty was worde d . 

War r an t ie s  are the b i gge s t  ob s ta c le now . T he r e  was no c le ar 

p r e d ominance o f  an i n s t a l l a t i o n  f ai lure o r  a s ingle t yp e  o f  

ins t al l a t ion s ho r t coming amon g  t he r e mainder .  P G & E  i s  in  the 

awkward p o s i t ion o f  o f fe r in g  a c us t omer a reb a t e  and s ay i n g  he 

d o e s  not q ua l i t y . P G&E i s  working w i t h  the indus t r y  and t he 

re gul a t or s t o  modi fy t he r e q u i r emen t s , o r  t r a i n  the i n s t a l le r s , 

and exp lain t o  t hem wha t they h ave t o  d o . 

Mar t in A .  Ma t te s  n o t e d  t h a t , d u r i n g  t he p r evi o us week the 

PUC had modera t e d  i t s  warranty r e quireme n t s . The f ive-year f u l l  

war r a n t y  r e q u i rement on p ar t s , labo r , a n d  ins t a l l a t i on , p lus  a 

f i ve-year d e c l i n i n g  war r an t y , was changed t o  a s ingle f ive-ye ar 

war r an t y  r e q ui rement . The te rms ar e now in line wi t h  t h o s e  

r e q ui r e d  b y  t he S t a t e  Ener gy C ommi s s i on t o  ge t a t ax c r e d i t .  

The r e  ar e two p r o gr ams aimed at  ap p l i an c e s  r a t her than the 

b u i l d i n g  enve lope or s o lar . The f ir s t  is PG&E ' s  Sale s p e r s o n  

Inc en t i ve P r og r am .  I t s  obj e c t ive i s  t o  pr omo t e  the s a l e  o f  t h e  m o r e  

e f f i c ient  mode l s  o f  ap p l i an c e s  b y  g iv ing par t i c i p a t ing s al e s p e r sons 
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mer chand i s e  i n c e n t ive s f o r  s e l l ing t h o s e  mode l s . T he s ta t e  h a s  

ap p li ance e ff i c iency s t andards and t h e r e  i s  a comp le t e  l i s t in g  o f  

every app l i ance t hat  can b e  s o ld i n  t he S t a t e  o f  C a l i f o r n i a  r anked 

b y  e f f i c i e ncy . Working wi t h  B l ue Chip  Mo t i v a t ion , a s a le s  p r o

mo t ion t r ad ing-s t amp f irm , P G&E has e n r o lled 2 , 0 0 0  s al e sp er s ons 

in this p r o gr am .  

f y i n g  app l iance . 

E a c h  t urns in  a s c o r e c ard whe n he s e l l s  a q ua l i 

The s e  r e c o r d s  a r e  c omp i le d  b y  B l ue Chip , whi c h  

maint a i ns a n  a c c o un t  f o r  e ac h  p ar t i c ip an t . S a le s p e r s o ns amas s 

p o in t s  whi c h  they c a s h  in f o r  mer ch and i s e  f r om a c a t al o g .  

Ano ther p r o gr am i s  t he S e c ond Re f r i ge r a t or Remov al P r o gr am .  

More t han one - f i f t h o f  a l l  the s i ngle f am i ly home s in t he s e r v i ce 

t e r r i t or y  have two or more r e fr i ge r a t or s . Many o f  t he s e  are in  

the gar a ge or p l ayro om and are u s e d  only t o  keep c o ld dr inks or  

f r ui t . M o s t se c ond r e f r i ge r a t or owne r s  do  n o t  r e al i ze how muc h  

ener gy t hey use . Many o t he r  f ami l i e s  d e p end up on a used r e f r i 

ge r a t o r  marke t t o  p ur c hase t he i r  f i r s t  r e f r i ge r a t o r . 

Whi le i t  was imp o r t an t  t o  ge t s ome o f  the se c ond mode l s  o f f  

t he l i ne , i t  was imp o r t an t  n o t  t o  r e d uce t he s o ur ce o f  s up p ly f o r  

t he S alvat ion Army , Goodwi ll , and o t he r  agenc i e s  t h a t  r e c ond i t ion 

and r e s e l l  r e f r i ge r a t o r s . P G&E worked o u t  a c o op e r a t ive p r o gr am 

wi t h  char i table a ge n c i e s .  P G& E  o f f e r e d  t o  p ay the c us t omer $ 25 

f o r  hi s s e c ond r e f r i ge r a t o r . T he uni t  i s  p i cked up b y  a p ar t i c i 

p a t ing char i ty . I f  t h e  c har i ty r ec o n d i t i on s  i t  and o f fe r s  i t  f or 

r e s ale ( and t he y  d o  t h i s  on only the more e f f i c i e n t  mod e ls t h e y  

p i c k  up ) , P G& E  p ays t hem $ 5  t o  he lp d e fr ay t he i r  c o s t  o f  p i ckup . 

I f  t hey d i sman t le t he r e f r i ge r a t or and t ake i t  o u t  o f  s e r v i c e  

permanent ly , P G& E  p ays the c har i ty ano t he r  $ 2 0 . At t h i s  t ime , i n  

t he S an F r anc i s c o  B a y  are a  c o un t i es , PG&E has c o l l ec t ed in  l e s s  

t han a ye ar , 3 30 0  re f r i ge r a t or s . O f  t h e s e , 2 5 0 0  h ave b e e n  d i s 

man t led and 8 0 0  have been re c ond i t i oned . 

The r e  are two o the r r e s i d e n t i a l  conserva t i on p r o gr ams t h a t  

a r e  aimed at  t h e  new home s  mar ke t r a t he r  than t he r e t r o f i t  

marke t .  T h e s e  ar e t he Ene r gy Conserva t ion Home P r o gr am and 

S un t herm Home P r o gr am .  
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The Ene r gy C o n s e rv a t ion Home P r o g r am p romo t e s  t he ins t a l la

t ion in new home s  of e ne r gy conserving f e a t ur e s  e xc e e d ing s ta t e  

b u i l d i n g  c ode r e q uir emen t s . Quali f i c a t i on f o r  p a r t i c i p a t i o n  i s  

based on a p o in t  s co r ing s y s tem , whe r e  o n e  p o int  i s  e q ual t o  an 

e s t im a t e d  annual ene r gy s av i n g s  o f  e i t her 3 t he rms o f  gas or 30 

ki lowa t t  hour s o f  e le c tr i c i ty . In o r d e r  t o  q uali t y , a h ome mus t 

e arn a minimum o f  5 0  p o in t s . I n  r e t urn f o r  p a r t i C ip a t i on , P G&E 

o f fe r s  b ui ld e r s  mone t ary incent ive s and marke t in g  t o o ls . To  

help o f f s e t  the added c o s t of  conserva t i on f e a t u r e s  ins t a l led in 

t h e s e  dwe l l i n gs , P G & E  will  p ay t he deve lop e r  $2  f o r  each p o i n t  

e xce e d i n g  t he m i nimum o f  5 0  up t o  $ 15 0  p e r  dwe l l i n g  o r  $ 15 , 00 0  

p e r  s ub d ivi s i on .  The marke t i n g  t o o l s  cons i s t o f  mode l home s i gn s , 

s a l e s  b r o c hur e s , h i g h l i g h t  s i gn s  f o r  the mode l hous e , and ene r gy 

conservat i on home ce r t i fi c a t e s  f o r  e a c h  quali f y i n g  dwe l l in g .  

PG&E s p o n s o r s  a med i a  camp aign t o  i n f orm the p ub l i c  ab out the 

comp onen t s  and b e ne f i t s  o f  an ene r gy e f f i c i e n t  dwe l l i n g . 

The Ene r gy C ons e r va t i o n  Home P r o gr am has b e e n  s ucce s s f ul . 

Dur ing 1 9 7 9  and 1 9 8 0 , 5 8  p e r c e n t  o f  t he new home s  c onne c t ed in 

the service area q ua l i f ie d  as  Ene r gy C o n s e rv a t i on Home s . P G & E  

ver i f ied t he s e  w i t h  a n  i n s p e c t i on s y s t em t h a t  depends on t he 

b u i l d e r ' s  p ar t i c i p a t i on in t he p r o gr am .  I f  a b u i l d e r  has j us t  

be gun p ar t i c ip at in g ,  PG&E insp e c t s  many o f  the mode l s  i n  the 

f i r s t  s ubdivi s i o n  t o  be quali f ied as Ener gy C o n s e rv a t i on Home s . 

A newer p r o gr am i s  S un t he rm Home P r o gram and i t  p r omo tes  

s o lar deve lopment in r e s iden t i al dwe l l ings . T o  qual i f y  for  this  

p r o gr am , t he house mus t f i r s t quali f y  as an Ene r gy Conser va t i on 

Home . In add i t i o n , t he house mus t c on t ain s o lar w a t e r  he a t i n g  

and sp ace c ondi t i oning e q ui p me n t  t h a t  p r ov i d e s  a t  leas t 5 0  p e r c e n t  

o f  t he s e  ener gy r e q ui remen t s . A s  wi t h  t he Ene r gy Cons erva t i on 

Home P r o gr am ,  f inanc i a l  ince n t ive s and marke t i n g  t o o l s are 

o f fered to e n c o ur a ge p a r t i c i p a t i on . The finan c i a l  incent ive 

r ange s  f r om $ 5 0 0  f or a dwe l l i n g  mee t ing the minimum r e q ui r e me n t s  

o f  the S u n t he rm P r o g r am t o  $ 1 , 0 00  f o r  a dwe l l i n g  whi ch 7 5  p e r ce n t  

or mo re o f  t he water he a t ing and sp ace c ondi t i oning ne e d s  ar e 

p r ovided by t he s un .  
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The u l t im a t e  obj e c t ive o f  t he s e  incent ive p r o gram s  i s  t o  

p hase o u t  once e ne r gy c o n s e r v i n g  in s t a l l a t i on s  b e c ame c o mmonp lace 

and no t the exce p t ion t o  t he r u l e . P r o g r am obj e c t ive s are r e ached 

and s u c c e s s  achi eved when the need for incen t ive s no  longer e xi s t s . 

The c onservat i o n  home s p r o gr am may b e  c l o s e  t o  accomp li s hi n g  t h i s  

ob j e c t ive t hr ough a new l ine e x t e n s i o n  r ule . 2 

A new Rule 15 , p ending ad op t i on b y  the PUC , would r e d uce , or 

in  s ome c as e s . e l imin a t e  free f oo t ag e  a l l owan c e s  f o r  ap p l i an c e s  
. 

and e s t ab l i s h  c r e d i t s  f o r  ene r gy e f f i c i e n t  f e a t ur e s . P o r t ions 

of  mod i f ied Rule 1 5  have been mod e l e d  a f ter the Ene r gy Conse rva

t i on Home p oi n t  s y s tem . and . if imp leme n t e d . may award $ 2 . 5 0 p e r  

conserv a t i on p O in t . wi t h  no minimum p o i n t  q u a l i f i c a t i on ne c e s s ar y . 

S i nce the ener gy c onserva t i on c r ed i t s  o f f e r e d  by the r e v i s e d  r u l e  

would be cont inge n t  up on vo l un t ary p ar t i c i p at ion and s ince t he 

inc e n t ives rep r e s e n t  a t r an s f e r  o f  c r e d i t s  f r om t he Ener gy 

C o n s e rv a t ion Home p r o gr am t o  t he e x t e ns i on rule . the revi s i on 

t ends t o  augmen t ,  b u t  n o t  rep lace , t he Home s  p r o gr am .  Up on 

adop t ion of  t he new rule , cash ince n t iv e s  f or vo lun t ary p ar t i c i 

p a t i on in PG&E ' s  Home s p r o gr am w i l l  b e  e l imina ted , p r even t i n g  

d o uble p ayme n t  f o r  t h e  same c o n s e rva t ion f e a t ure s . 

C o mme r c i a l  p r o grams are v i t a l ly imp or t a n t  t o  P G& E ' s  c on s erva

t ion e f f o r t s . The m o s t  imp o r t an t  c o mm e r c i a l  c on s e r v a t i on p r og r am 

is the Ene r gy U t i l i z at ion Analys i s , or EUA . The EUA p r o gr am was 

o r i ginated in 1 9 7 6  and it is t he mo s t  e f f e c t ive means of r e d ucing 

ene r gy was t e in t he comme r c i a l  sec t o r . 

T he EUA p r o gr am o f f e r s  an on- s i t e s urvey and analys i s  o f  t he 

cus t omer ' s  bus ine s s  whi c h  may t ake anywhere f r om one t o  two d ays 

t o  seve r a l  we eks , f o l lowe d b y  t he p r e s e n t a t i o n  o f  a wri t t e n  

2 D u r i n g  the ye ar s when t he mar ginal c o s t  o f  new ene r gy was l e s s  
than t h e  ave r a ge c o s t , P G&E s ought t o  bui ld load s o  t ha t  the 
uni t c o s t of  ene r gy used by our cus t omer s would b e  r e d uc e d . T o  
encour a ge t h i s  p r ac t i ce , t he P U C  a l l owed P G & E  and o t her 
u t i l i t i e s  t o  e x t end gas and e le c t r i c  line s f r e e , b ased on a 
home ' s  b ui l t - i n  l o ad . Thi s p r ac t i c e , known as Rule 15 , li ne 
e x t e n s i o n  cre d i t s , is to be c hanged b e c ause it r uns c o n t r ar y  
t o  t he c ur r e n t  emp ha s i s  t o  r e d uce l o ad . 
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r e p or t . T he rep o r t  o u t l ines s p e c i f i c  a c t i ons t hat  c an be  taken by 

t he cus t ome r  t o  cons erve ener gy and manage ene r gy l o ad more e f f i 

c i e nt ly . The EUA encomp a s s e s  t he f u l l  s p e c t r um o f  t h e  ene r gy 

consum i n g  p r o ce s s , i nc lud ing l i g h t in g , HVAC s y s tems , a n d  e q uipme n t  

op e r a t i o n . 

S i x , 1 8  and 4 2  m o n t h s  f o l lowing t he ini t i al s urvey , c a l l 

b acks a r e  made . Dur i n g  t h e s e  c a l lb acks t he P G& E  r e p r e s e n t a t ive 

and the cus t omer review t he e f fe c t ivene s s  o f  t he aud i t  r e c ommenda

t ions as we ll  as t he e x t e n t  to whi c h  they have b e e n  imp leme n t ed . 

C a l lb acks p rovide t he o p p or t un i ty t o  do c ume n t  t he ener gy s aved and 

t he s p e c i f i c  c o n s e r va t i on a c t i o n s  t aken , to remind t he cus t ome r  

o f  r e c ommendat i ons t hat  may have b e e n  ove r lo oked , and t o  i n f orm 

h i m  or  her of  new p r o du c t s  and t e chni q ue s . 

P G& E  i s  c omm i t t e d  t o  p e r f orming E UA ' s  f o r  a l l  c o mmer c i a l , 

indus t r i al and a gr i c u l t ur a l  cus t omer s  who use  more t han 100 , 0 0 0  

kwh or  5 0 , 00 0  t herms p e r  year . Abo u t  30 , 00 0  o f  t h e  3 5 0 , 00 0  c om

mer c i a l , indus t r i a l  and agr ic ul t ur a l  cus t omer s  f a l l  i n t o  t h i s  

c a t e gory . T o  d a t e , P G& E  h a s  audi t e d  b e tween one - t h i r d  and one

h a l f  of  these c us t o me r s . 

In order t o  p r ovide t he mo s t  individua l i zed s e rv i c e  p o s s ib le , 

seve r a l  s p e c i a l i zed aud i t  p r o gr ams have b e e n  dev e lop e d : a s ch o o l  

p lant p r o gr am ,  a c o l l e ge and unive r s i t y p r o gr am ,  a h o s p i t a l  p r o

gram , and P G& E ' s  o ld e s t  c on s e rv a t i on e f f or t , t he 5 7  year o l d  p ump 

te s t  p r o gr am whi c h  p r imar i l y  s e rv e s  a gr i c ul t ur a l  c us t ome r s .  

A numb e r  o f  sup p o r t  p r o grams , r an g i n g  f r om ene r gy manageme n t  

s eminars t o  f r e e  l i gh t in g  analys e s , s up p o r t  t he aud i t  s tr a t e gy . 

P G& E  i s  a l s o  be ginn i n g  t o  o f fe r  f inan c i a l  incent ives t o  

achieve comme r c i al and indus t r i al c o n s e rv a t i o n . P G & E  i s  j us t  con

c lu d i n g  t he se c ond year of t he Cali f ornia S aver Fluo r e s c e n t  Demon

s t r a t i on p r o gr am .  P G& E  o f f e r s  5 0  p e r ce n t  r e b a t e s  up t o  $ 1 . 00 p e r  

lamp t o  cus t ome r s  who swi t c h f r om c onve n t ional t o  e ne r gy s av i n g  

f luo r e s c en t s . Las t y e ar P G & E  gave r e b a t e s  o n  2 . 4  mi l li o n  lamp s 

which r e d uced p e ak l o ad b y  1 7  me gawa t t s . 

There are t hree o t he r  l o ad mana geme n t  p r o gr ams that are 

d e s i gned p r imar i ly t o  reduce t he s umme r e le c t r i c  p e ak .  A reduc

t ion in s ummer p e ak i s  a d i r e c t  reduc t i on in t he us e of  oil  b e c ause 
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t hat  i s  the mo s t  exp e ns ive f o rm o f  gene r a t i o n  and the las t t o  be 

used . 

The f i r s t  i s  a p r o gr am t o  s hi f t  t he use o f  swimm i n g  p o o l  

f i l t e r ing and sweep i n g  e q uipme n t  o f f  p e ak .  There are b e tween 

1 5 0 , 0 0 0  and 1 7 5 , 0 0 0  swimming p o o l s  in  t he s e r v i c e  area and swim

ming p o o l  e q uipme n t  r uns in t he a f t e rnoon on t he h o t t e s t  d ays , 

p e ak t ime . F o r  t h r e e  s umme r s , P G&E h a s  o f fe r e d  p oo l  owner s  an 

incent ive of a f r e e  chemi c a l  t e s t  ki t and e x t r a  t ime c lo c k  

t r i p p e r s . In 1 9 80 , P G&E has adj us t e d  e quipmen t o n '  20 , 00 0  p oo l s 

which has s hi f ted 2 1  me gawat t s  o f f  p e ak .  I t  a l s o  s aves ener gy 

b e c ause us ually c us om t e r s  r un t h e i r  e q uipme n t  anywhe r e  f r om 10  

t o  1 2  hour s  when t hey only ne ed t o  r un it  ab o u t  4 .  In t h r e e  year s , 

P G & E  has s hi f t e d  app r oxim a t e ly 4 0  t o  5 0  me gawa t t s . 

The s e cond l o ad mana geme n t  p r o gr am i s  a " S umme r t ime B r e ak "  

p r o gr am i n  whi c h  P G&E ge t s  cus t ome r s  v o l un t a r i ly t o  a g r e e  t o  l e t  

them ins t a l l  a r a d i o  c o n t r o l l e r  o n  t h e i r  a i r  cond i t i one r s  s o  t h a t  

t hey c an be  t ur ned o f f  b y  remo te con tr o l . The comp r e s s or on the 

air cond i t i oner would be  turned o f f  f o r  no more t han 15 minu t e s  

p e r  hour on h o t  s umme r  a f t e r n o ons when t he gene r a t in g  f ac i li t ies  

are  ope r a t i ng ne ar c a p a c i ty . P G&E has ins t a l led 20 , 00 0  of  t he 

in tended 6 0 , 0 0 0  and hop e s  to have t he m  a l l  ins t a l led by t he end 

o f  1 98 2 .  

F i n a l ly , i n  1 98 0 , P G & E  ini t i a t e d  a C o - op e r a t ive E le c t r i c i t y  

Mana geme n t  P r o gr am in t h r e e p i l o t  c i t i e s . P G & E  o f f e red e a c h  c i ty 

$ 10 , 0 0 0  for  e a c h  1 p e r ce n t  r e d uc t ion in s umme r  p e ak ene r gy us e 

up t o  a maximum o f  10 p e r cent or $ 100 , 00 0  p e r  c i t y .  I t  i s  a two

year demons t r a t ion p r o gr am and t h i s  was t he f i r s t  s umme r . The 

three c i t ies , Davi s , C h i c o , and Me r ced , al l achieved more t han a 

10 p e r c e n t  reduc t ion a�d a l l  wi l l  ge t the $ 10 0 , 0 00  award . I t  

turned o u t  t ha t , a l t ho ugh t h i s  was a l o ad manageme n t  p r o gr am ,  

P G& E  had t o  use an ener gy me a s ur e  as  a p roxy f o r  demand . P G& E  

e s t im a t e s  i f  c i t ies  c ould reduce t he ir ener gy us age b e tween 1 2  

and 6 o n  a s umme r a f t ernoon , i t  would b e  a r ed u c t i on in demand . 

The only s t ri ngs t ied t o  t he award are t h a t  i t  mus t go f o r  f ur t her 

ene r gy cons e r v a t i o n  or load manageme n t  and it mus t b ene f i t  the 

a 

• 
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who le c i t y .  I t  c anno t j us t  b e  s ome t h i n g  f o r  one p l an t . The c om

muni t y  i t s e l f  d e c id e s  h ow t he incent i ve wi l l  be s p e n t . 

Now , in  add i t ion t o  a l l  t he f or e go ing , the r a t e  s t r uc t u r e  

i s  ano t her p owe r f u l  f a c t or f o r  c onserva t i on in C a l i f o r ni a .  T he 

r at e  s t ruc t ur e  i s  inve r t ed and i t  i s  c a l led l i f e li ne and was b e gun 

i n  1 97 5 .  The more gas and e le c tr i c i ty used , t he more e a c h  uni t  

c os t s . 

There are t h r e e  p r i c e s  o r  t i e r s  f o r  e ac h  c ommo d i ty .  F o r  gas , 

t he t h r e e  p r i c e s  are 2 9  cen t s , 5 7  cen t s , and 6 7  cen t s  a t herm o 

I n  t he winte r , in  t he mo s t  h e av i ly p op ul a t e d  c l im a t e  z one , 10 6 

t herms p e r  mon t h  c o s t s  2 9  cent s ,  ano ther 10 6 c o s t s  5 7  cen t s , and 

over 2 1 2  c o s t s  6 7  cent s .  T he lowe s t  t ier i s  ca lled " l i f e l ine " 

r a t e  and r e p r e s e n t s  the minimum amoun t ne eded b y  t he ave r a ge house 

e a c h  mon t h .  

F o r  e le c t r i c i ty , t he three p r i ce s  are 4 c e n t s , 6 . 4  cen t s  and 

8 . 9 c e n t s  p e r  k i l ow a t t hour . The " l i fe l ine , "  o r  4 c e n t  r a t e , 

app li e s  t o  t he f i r s t  2 4 0  kwh p e r  mon t h , t he 6 . 4  c e n t  r a t e  t o  the 

next  240 kwh and t he 8 . 9 cent rate to  a l l  above 4 80 kwh .  

In 1 980 t he p r o j e c t ion i s  t h a t  5 9  p e r ce n t  o f  o ur r e s i d e n t i a l  

g a s  s a les  a r e  a t  t he li fe line r a t e , 2 3  p er ce n t  i s  in  t he midd le 

t ier an d 1 8  p e r ce n t  is at  the h i ghe s t  r a t e . Seve n t y - tw o  p e r c ent 

o f  the r e s i de n t i a l  e le c tr i ci ty s a le s are a t  l i f e l ine , 2 2  p e r cent  

i n  t he midd le t i e r  and 5 p e r cen t a t  the  hi ghe s t  r a t e . 

T h i s  i s  a b r i e f  overview o f  wha t  P G&E i s  d o in g  t o  ext r ac t  

ene r gy f r om the b u i ld i n gs o f  i t s  cus t omer s .  T h i s  year t he . t o t a l  

cus t omer a n d  c omp any c o n s erva t i on p r o gr ams wi l l  c o s t $ 7 8  mi l l i o n , 

In 19 8 1 , PG&E p lans t o  s p end $ 11 5  mi1 1 i o� in 1 9 8 2 , $ 2 3 3  mil li o n , 

and in 19 8 3 , $2 7 2  m i l l i o n  f o r  c o n s e rv a t i on p r o g r ams . By  19 8 3 , 

l i f e  c y c l e  s av i n g s  f o r  c us t omer-r e l a ted p r o g r ams wil l  exceed 6 

b il li o n  kwh and 1 b i l li on therms . 3 A c c o r d ing t o  a new l on g  r an g e  

p l an , P G & E  exp e c t s  t h a t , by the year 2 0 0 0 , t h e s e  c on s er v a t i on and 

l o ad man a g emen t p ro g r am s  w i l l  reduce p e ak d emand by 7 . 5  m i l li o n  

3 PG&E ' s  annual ge ne r a t ion r a t e' in 1 9 7 9 was 6 0  b i l l i on k i l ow a t t  
hours  o f  e l e c t r i c i ty . 
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ki lowa t t s  whi c h  i s  almos t  three and one -ha l f  " D i ab l o  Cany o ns , "  

and that i s  2 5  p er ce n t  b e l ow what i t  o t he r w i s e  would have b e e n  

w i t h o u t  t h e  p r o gr a m .  

I n  summar y , there i s  a l o t  o f  ener gy o u t  ther e . I t  i s  t h e  

c l e ane s t , c heap e s t  ener gy avai l ab le . P G&E wan t s  i t ,  P G&E ne e d s  i t , 

and P G & !  intends t o  g e t  i t ,  one w ay o r  ano ther . 
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4 .  D I S CU S S ION O F  A P UB L I C  UTI L ITY ' S  EXP ER I EN C E  WITH CONS ERVAT ION 
John K .  P o l l ard inq u i r ed if �here was an e s t ima t e  o f  t o t a l  
i nduced inve s tme n t , t he t o t a l  s p end i n g  o f  P G& E  and i t s  c u s t omer s .  
P G& E ' s  ene r gy c o n s erv a t ion b ud ge t s  f o r  1 98 1 ,  1 98 2  and 1 98 3  d o  n o t  
inc lude t he S o lar Financ ing P r o gr am o r  t h e  p r op o s e d  Z e r o  I n t e r e s t 
P lan . T he r e s i d e n t i a l  cons erva t i on p r o gr ams in 1 9 80 had an 

imp ac t  o f  $ 2 1  mi l l i on and w i l l  b e  $ 2 6  mi l l i on f or 1 98 1 .  

J o hn P er k i n s  a s ked how d e c i s i on s  were made on b ud ge t s  and 

how money was a l l o c a ted be tween p r o grams . P G&E is in a t r ans i t i on 
p e r i o d  b e twe en increme n t ally go ing t o  what i t  can achieve t hr ough 
c o n s e rv a t ion . S t ar t in g  wi t h  an Ar thur D .  L i t t le , Inc . s t udy o f  
how much c ons e rva t ion s av in g s  p o t en t i a l  i s  ava i l ab l e , P G & E  w i l l  
know h ow much t h e r e  i s  t o  s p end agains t .  P G & E  i s  go ing in t h a t  
d i r e c t i o n  and t ha t  i s  t he d ir e c t ion t h a t  t h e  P U C  i s  enc ouraging . 

, I t  i s  a l s o  t he d ir e c t i o n  t h a t  e c onom i c s  i s  dr i v ing towar d .  
Lee C a l l away o f f e r e d  s ome s p e c i f i c  b ud ge t i n f orma t ion f o r  

1 98 1 . t h e  Re s id e n t i a l  C on s erva t i on S e rv i c e  b u d ge t  i s  1 6 . 6  mi l l ion : 

homes , app l i c an ce s , and sys t ems , inc lud ing t he Ener gy C o ns erva t i on 

Home P r o gr am , t he Ap p l i an c e  S al e s p er s on I n c e n t ive P r o gr am ,  p lus 

mi s ce l lane ous p r o gr ams n o t  men t ioned ; 5 . 8  mi l l i on d o l l ar s : 

c ommuni t y  and consumer s e rvi ces ; 4 . 3  m il l ion ; comm er c ial , 

indus t r i a l  and a gr i c u l t u r a l  conserv a t i on s e r v i c e , 15 . 3  m i l l ion; 

p r o gr am evalua t ion , 1 m li l ion ; t o t a l l ing 43 m i l l ion f o r  r e s i

dent i al and comme r c i a l . O ther c o n s e rv a t i on p r o gr ams whi ch i n c l ude 

load manageme n t , inc lud i n g  the swimmin g  p o o l  p r o gr am ,  t he c om

mun i t y  p r o gr am , and the r ad i o  c o n t r o l s  on the air  c o nd i t i on i n g  

o r  load mana gmme n t , t o t a l  25 . 3  mi l l i on d o l l a r s . C o ns erva t i on 

r e s e ar c h , deve l op me n t , and demon s t r a t i on i s  2 . 7  mi l l i on d o l l ar s , 

c o - gene r a t i on an d s o l i d  w as t e , 1 1 . 3  mi l l i on , conserv a t i on vo l t a ge 

reduc t i o n , 1 . 1 mi l li o n , ene r gy f r om b i oma s s  and gas p r od uc t i on , 

7 . 3  mi l l i o n .  Gene r a l  o f f i ce imp r oveme n t s  f o r  t he b ui ldings in 

whi ch P G& E  has i t s  gene r a l  o f f i ces  are 1 8 . 6  mi l l i on and s t r e e t 

l i gh t ing conve r s i on , 6 mi l l i on . The sub t o t a l o f  o t he r  i s  7 2 . 3  

m i l l i on d o l l ar s , f or a t o t a l o f  115 . 3  mi l l i on do l l a r s . 
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John Perkins remarked t h a t  Ar t hur D .  L i t t le , Inc . d eve l o p e d  

e s t im a t e s  o f  t he mo s t  c o s t  e f f e c t ive ways o f  inve s t in g  t he se 

budge t s , and P G&� con t inually adj us t s  t h e  b ud ge t s  b as e d  on t h e s e  

e s t ima te s . 

Lee C a l l away r e s p onded t h a t , in  l a t e  1 9 7 9 ,  the PUC aut h o r i zed 

P G& E ' s  ge ner a l  rates  f or 1 980 and 1 98 1 . T h a t  d e c i s i on i s s ue d  in 

De cember o f  1 9 7 9 ,  s aid that t hey s h o u ld t ake t he i r  conserva t i on 

p r o gr ams t o  t he mar gin b y  exp and ing i t s  p r o gr ams unt i l  t he c o s t  

o f  t he las t uni t o f  ene r gy s aved was e q ual t o  t he c o s t  o f  t he 

ne x t  uni t o f  ene r gy p r oduced . T he f i r s t  p r o gr am p r o p o s e d  t h a t  

achieved t hi s  g o a l  was t he p e nd i n g  Z IP p r o gr am .  

Henry Ke l ly asked h ow P G& E  de t ermine s t he mar ginal c o s t  

w h i c h  i s  d i f f i c u l t  t o  de f ine b e c ause t he r e  are many p o s s ib l e  

f ormu l a t i o ns . T h e  PUC h a s  h a d  gr ue l i n g  p r oc e e d ings on t he s ub j e c t , 

and in  i t s  f o r t h c o mi n g  d e c i s i o n  i t  w i l l  be de f i n i n g  t he P UC ' s  

me t hod o f  c a l c u l a t i n g  mar ginal c o s t .  T h i s  d e f ini t ion us e s  numb e r s  

for  a c o a l  f i r e d  c on t r o l  p ow e r  p l an t t ha t  P G& E  h a s  p r o p o s e d . 

The ir new l o n g  r an ge p l an de f e r s  t h a t  c o a l  p l ant whi c h  would c o s t 

. 5  b i l l i o n  d o l lar s , a t hi r d  o f  P G& E ' s  t o t al c ap i t a l i z a t i on , un t i l  

1 9 9 3 .  

Ri c hard C o t t o n  as ked whe t h e r  t h e r e  i s  a ne t t i n g  o u t  p r o c e s s  

inc luded in mar gi nal c o s t c a l cu l a t i on s  when a new p lant i s  bui l t  

and t h e r e  i s  a new s u p p ly . Th e new s up p ly i s  s o ld and r evenue 

ob t ained . H oweve r , if en e r gy is c ons erved , t h e r e  is no  r evenue . 

The PUC does  no t have a f ixed r e q u i r emen t on ne t t in g  o u t  r evenue . 

Whe ther ne t revenue i s  n e t t ed o u t  o f  co s t  i s  u s ua lly d e t ermined 

by whom it i s  c o s t  e f f ec t ive . 

Ar t hur R o s e n f e l d n o t e d , in  s ummary , t h a t  t he r e a l  p r ob l e m  

has been wi t h  tenan t - o cc up ie d  b u i l d i n gs b e c au s e  t he l an d l o rd i s  

no t mot ivated t o  s ave ki l owa t t  hour s  or  t herms f o r  h i s  tenan t s . 

The z e r o  in tere s t  p l an i s  i n t e r e s t i n g  b e caus e  i t  d o e s  n o t  c o s t 

t he land l o r d  any int e r e s t f o r  a numb e r  o f  yea r s . Ther e i s  t h e  

p o s s ib i l i t y  wi t h  Z IP t h a t  land l o r d s  m a y  do  s ome t h i n g .  A t hi r d  o f  

t h e  re s i d e n t i a l  p ro p e r t y  in t h i s  c o un t r y  i s  tenant o c cup i e d , and 

t h i s  hous i n g  us es  a c on s i de r ab le amo un t  o f  e ne r gy . 
• 



• 
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S teven C a r h a r t  added t h a t  TVA has b e e n  c oncerned abo u t  te nant 

hous ing . They have s ug ge s ted to c i ty c o unc i l s  in  t h e i r  s e rv i ce 

area t h a t  t hey r e q u i r e  land l or d s  to t ake advant a ge o f  a p r o gr am 

s imi l ar t o  Z IP • 

Ar thur Ro s e n f e l d  n o t e d  t h a t  t he B e r ke ley C i t y  C ounc i l  p as sed 

a mandat ory r e t r o f i t  b i l l  on p o in t  of s a le for te nan t o cc up ie d  

s p ace . 

Mar t i n  Mat t e s  added t h a t  t he B o ar d  o f  S u p e rv i s o r s  o f  Fre s no 

C o un t y , whi c h  is in a conservat ive f arm be l t , is c o n s i d e r i n g  a 

mand a t or y  r e t r o f i t  o r d inance . 



.. 



PART IV 

BEHAV I O R  OF B U I LD ING OWNERS 

1 .  HOUS EHOLD ENERGY C ON S UMP T I ON : THE RECORD AND THE PROS P E CT * , * * , * * *  

P r o f e s s o r  B e rn a r d  J .  Fr i e d e n  
Mas s achus e t t s  Ins t i t u t e  o f  Te c hno l o gy 
D ep a r tment o f  U r b an S t u d i e s  and P lanning 

The C ommun i ty Ene rgy Impa c t  S t udy , a r e s e ar c h  p roj e c t  o f  t h e  M . I . T .  

Lab or at o r y  o f  Ar ch i t e c t u r e  and P l anning s u p p o r t ed b y  t h e  U . S .  

D e p ar tment o f  Energy , h as as one o f  i t s  p ur p o s es t h e  analy s is and 

f o r e ca s t ing of h o u s eh o ld energy c on s ump t i on in r e s p on s e  to c h an g e s  

i n  t h e  c o s t and ava i la b i l i ty o f  d i f f e re n t  energy s ourc e s . O n e  o f  

t he e ar ly s t ages  o f  the r es e a r ch , ther e f or e , has cons i s t ed o f  a 

r ev i ew o f  wha t  i s  known a b o u t  h o u s e h o ld energy d e c i s i ons b a s ed 

b o t h  on o t her s t ud i e s  and on ana l y s e s  o f  r e l evan t d at a .  The f indings 

of  t h i s  s t age wi l l  b e  used t o  d evelop b ehavi o r a l  mod e l s  for l a t er 

p ar t s  o f  t h e  p r oj ec t . 

*The r e s e ar c h  f o rming t h e  b as i s f o r  t h i s  r e p o r t  was cond u c t e d  
purs uan t t o  G r an t  N o . EX- 7 6 -A-0 1- 2 2 9 5  fr om t h e  U . S .  D e p ar tment 
o f  Ener gy . The s t a t emen t s  and c o n c l us i on s  c o n t ained her e in ar e 
t h o s e o f  t h e  c o n tr ac t o r  and d o  n o t  n e c e s s a r i ly r e f le c t  t h e  v iews 
o f  the U . S . G overnment in g en e r a l  or the D e p ar tment of Energy in 
p ar t i cular . 

. 

* * An e ar lier v e r s  i on o f  t h i s  p ap e r  was p r e s e n t ed . t: 9._ �.h.is fo rum on 
" Energy C ons e rv a t i on in B u i l d in gs : I mp l i ci t i ons f o r - Tran � p o r ta-
t ion , "  on  D e c emb er 9 ,  1 9 8 0 . . .  _ _  . 0  _ • •  

* * * Au t ho r ' s  n o t e . I am indeb t ed t o  many p e o p l e  who h e lped w i t h  t h i s  
s tudy and wh o o f f er ed c r i t i c a l  r e a c t i ons t o  a n  e a r l i er d r a f t  r e 
p or t . S p e ci al thanks ar e d u e  t o  D av id B i rch , my co- inve s t i g � t o r  
o n  t h e  C ommun i t y  E n e r g y  Imp a c t  S t udy a t  M . I . T . ; Vir g inia W e l l e s  
and Kerm i t  B aker , w h o  s e rv ed ab ly as r e s e arch as s i s t an t s ; and 
Henry Lee , Mar t in Levin , B en F r i edman , and Loren C ox , who g ave 
g en e r ous adv i c e  and r e ac t i on s  along the way . 
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Much o f  t h e  l i t er a t ur e  on energy c on s ump t i on i s  o r g an i z ed 

around q ue s t i ons o f  h o w  b e s t  t o  change c on s ump t i on p a t t erns in t h e  

f u t ur e . One op t i on f o r  chan g e , ener gy c on s e rva t i on , r e c e ives 

s p e c i a l  a t t en t i on . Our rev iew r e f l ec t s  t h i s  c on c e r n  with c on

s e rvat i on as an imp o r t an t  s t r at e gy . 

Th i s  p a p e r  p r es e n t s  our f i nd i n g s  t o  d a t e  in two p ar t s . The 

f ir s t  p a r t  c on s i s t s  mainly of  i n f o rm a t i on on c ons ump t i on p a t t erns 

in  gener al , t o g et h e r  wi t h  an° i n t r od u c t or y  d e f i n i t i o n  of  t h e  c on c e p t  

o f  c on s ervat i on t h a t  und e r l i es much r e s e ar c h  o m  energy us e .  The 

s ec ond part app l i es t he s e  f ind ings on consump t i on to  a c on s ider a

t i on o f  t h e  p ro s p e c t s  f or chang e s  in  consump t i on r e s u l t ing f r om 

f am i ly d e c i s i ons t o  c o n serve energy . 

Th e P a t t ern o f  E n e r gy U s e  

Analy s t s  o f  t h e  c o un t r y ' s  energy u s e  d i s ag r e e  on a g r e a t  many 

t hi ng s . They have r e ached a c o n s en s us on one p o in t : t h a t  the m o s t 

p r a c t i c a l  way t o  r ed u c e  d e p end e n c e  on imp or t ed o i l  i n  t h e  n e a r  

f ut u r e  i s  t hr ough cons e rv a t i on . The r e as on ing b eh i n d  t h i s  c on c l u

s ion has much mer i t , b u t  i t s  f e a s ib i l i ty h a s  n o t  y e t  b e en t e s t ed b y  

a car e f u l  inves t i gat ion o f  h o u s e h o ld b eh av i o r  w i t h  r e s p e c t  t o  ene r �y 

c o n s ump t ion . Adv o c a t e s  o f  c on se r v a t i on emph a s i z e  h ow much ene r gy 

i t  c an s ave , h ow small t h e  c o s t s  w i l l  b e ,  and how g r e a t  t h e  

b en e f i t s . D an i e l  Y e r g in has wr i t t en in the we l l -known Harvard 

Bus ine s s  S ch o o l  r e p or t , Energy F u t ur e : 

The Uni t ed S t a t e s  c an use  3 0  o r  4 0  p er cen t l e s s 
energy t h an i t  d o e s , wi th vi r t ua l ly no p e n a l t y  f o r  t h e  
way Ame r i c an s  l ive - - s a v e  t ha t  b il l i on s  o f  d o l l a r s  wi l l  
b e  s p ared , s av e  t h a t  t h e  env i r onmen t  w i l l  b e  l e s s  s tr ained , 
t he air l e s s  p o l l u t ed , t h e  d o l l ar und e r  l e s s  p r e s s ur e , 
s ave t h at the g r ow ing and alarming d e p endence on OPEC 
o i l  w i l l  be r ed uc ed , and wes t e r n  s oc ie ty w i l l  be l e s s  
l i k e ly t o  s uf f er in t e rn a l  and i n t e r na t i on a l  t en s i on . 
Thes e  are b ene f i t s Ame r i c an s  s ho u l d  b e  o n ly t o o  h a p p y  
t o  acce p t . l 

The argumen t s  in  f av or o f  c on s e rv a t i on a r e  unque s ti on ab ly at

tr ac t ive , b u t  t h e  evid ence i s  n o t  ye t i n  on whe th e r  o r  how the 

larg e - s c ale c h an g e s  of  c on sump t i on t h a t  i t  imp l i e s  c an b e  a ch ieved . 

P r i c e  i n c r e a s e s  s inc e 19 7 3  h ave c e r t ai nly p r om p t ed c on s um e r s  to 

c onserve f ue l .  T h e  b e s t  evid en c e  i s  that t o t a l  energy use  in the 
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Uni t ed S t a t e s  d e c l ined in 19 7 9 , des p i t e  a r eal in c r e a s e in  t h e· 
2 gro s s  n a t ional p r oduc t . Although t h e  d e c l ine was almo s t  unp r ece-

dented f o r  a non-r e c e s s io n  year , it  w a s  a d r o p  o f  f a r  les s t h an 

one p e r c en t  in energy c on s ump t i on . C o n t inued p r i c e  increas es  may 

w e l l  lead to f u r t her c ons erva t i on , b u t  even t h e  mo s t  enthus i a s t i c  

s up p o r t e r s  o f  c on s e rv a t i o n  do  n o t  exp e c t  p r i c e s  alone t o  lead t o  

t h e  s av i n g s  o f  3 0  o r  4 0  p er ce n t  t h a t  Y er g i n  an t i c i p a t es . H e  calls  

for  p ub l i c  p o l i c y  ini t ia t iv e s  t o  a c c omp l is h  wha t  p r i c e  alone 

c anno t d o : 

I f  w e  had d e c ad e s , then t h e  marke t alone , working 
t h r o ugh gradual r is e  in p r ic e s , would be s uf f i c ien t . 
B u t  t he d e c ad e s  a r e  n o t  t h e r e . F o r  c on s e rva t i on t o  
make t h e  k i nd o f  c on t r i b u t i on i t  s h o u ld i n  t h e  r e levant 
t ime s p an , t h e r e  mus t be f ound t h a t  adr o i t  m i x t ur e o f  
s ignals - - o f  p r ic e , r e g u l a t i on , incen t ive s , and 
i n f orma t i on . 3 

N e i t h e r  Y e r � in n o r  the au t h o r s  o f  o t h e r  r e c e n t  n a t i o n a l  energy u s e  

s t ud i e s  h a v e  b een v e ry s p e ci f ic ab o u t  wha t  c omb i na t i on o f  r e gu la

t i on s , p o li c i e s , and e c on om i c  incen t i v e s  would p romp t p e o p l e  t o  

c h an g e  t h e i r  c on s ump t i on p a t t erns . 

C on se rvat ion dep end s on d e c i s ions ab o u t  energy us e made b y  

m i l l i on s  o f  f am i l i e s , ind ivid ua l s , and b us i n e s s  f i rms . Ener gy 
consump t ion by h o u s e h o l d s , d e f ined b r oadly in this p a p er t o  in

c lude energy f o r  h ea t in g , home app l iance s , and automo b i l e  us e ,  

i s  an e s p e c ia lly a t t r ac t ive t ar g e t  f or c on s e rv a t ion e f f o rt s . T h e s e  

ac t iv i t ie s  have s e v e r a l  t hings in c ommon . T h e y  are a l l  maj o r  end

uses o f  energy in the Un i ted S t a te s , t o g e th e r  a c c o un t ing f o r  one

t h i r d  of t o t al energy c on s ump t ion . 4 For  all t h e s e  c at e g o r i e s , 

gr eat  en er gy s avings  a r e  t e c hn o l o g i c al ly p o s s ib l e . All  a r e  s ub

j e c t  to d i s c r e t i onary dec i s io n s  by individual h o us eholds . Y e t  t h e  

maj or r e cent b o oks on energy p o l i cy g i v e  p r a c t i cal ly no a t t e n t ion 

t o  how f amil ie s  r es p o n d  t o  changes �n t h e  p r i c e  and ava i l ab i l i ty 

o f  energy s up p lies . As a r e s ult , t h e i r  c laim t hat  c on s erva t i o n  

w i l l  make b i g  r ed uc t i on s  in our energy needs i s  p r ema t ur e .  An 

imp li ed as s ump t ion is tha t a cons erv a t i on s t ra t egy would y i e ld b i g  

p ay -o f f s , i f  ev eryone would only c o o p e r a te . Howeve r ,  s ince 

c o o p e r a t i o n  with any na ti onal p o l i cy i s  d i f f i c u l t ,  this  is  not a 

s t rong foundat io n  fo r an energy s t ra t egy . 
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Only l im i t ed r e s e a r ch h a s  b een done on h ow h o u s eh o ld s make 

d e c i s i on s  ab o u t  energy us e .  The r e s u l t s  t h a t  ar e avai l ab le , 

however ,  reve a l  m an y  o b s t ac l e s . in t h e  way o f  r e d u c ing ene r g y  con

s ump t i o n . To  f ind ways of c o p ing w i t h  the s e  ob s ta c l e s , the f i r s t  

s te p  mus t b e  t o  g e t  a b e t t e r  und er s tanding o f  h o u s eho ld energy 

b ehav ior . 

Wha t  i s  C ons e r va t io n ?  

In c a s u a l  c omment s  o n  energy ma t t e r s , c on s e rvat i on i s  o f t en 

t aken t o  mean any a c t i on t h a t  r ed u c e s  the amo un t  o f  energy u s ed . 

The maj o r  r e c ent ene rgy s t ud i e s  d e f i n e  c on s e rv a t i on i n  a much m o r e  

r e s t r ic t ed s en s e , a n d  t he i r  advo c a c y  o f  c on s e rv a t ion a s  a n at i on a l  

p o li cy i s  b as ed on t h i s  n a r r ow e r  m e an ing o f  t h e  t erm . The N a t i o n a l  

Academy o f  S c ien ces  r e p o r t , A l t e rn a t iv e  Energy D emand F u t ur es t o  

2 0 1 0 , n o t e s t h a t  d ur in g  the 1 9 7 3 - 1 4 ene rgy cr unch , many p e op le 

int e rp r e t ed c ons e rvat ion t o  mean " b e l t - t i g h t ening " and "her o ic 

and s a c r i f i c i a l  d e n i a l . "S T o  t h e  a u t h o r s  o f  t h i s  r e p or t , h oweve r ,  

cons e rvat ion means s om et h in g  e l s e : " an incr e as e i n  t h e  g o o d s  and 

s ervi ce s  d e l ive r ed p e r  uni t  o f  energy u s e d  • • •  ach i eved thro ug h  

imp r ovem e n t s  i n  t e chno l o gy and man a g eme n t . ,, 6 To  t h em , cons ervat i on 

means g re a t e r  e f f i c iency in the use  o f  energy . 

S im i l a r ly , the Harvard B us ine s s  S ch o o l  energy r e p or t d i s 

t in g u i s h e s  among t h r e e  d i f f er e n t  f o rms o f  energy c on s e rva t i o n . 

One i s  c u r t a i lmen t , s uc h  as the ene r g y  s av i n g  tha t i s  f o r ced when 

f ac t o r i es a r e  c l o s ed as a r e s ul t  of s up p ly in t er r up t i o n s . A 

s ec ond f or m  i s  ove r h a u l , or  a d r ama t i c  change in t h e  w ay p e o p le 

l ive and work , s u c h  a s  t h e  e l imina t i on o f  p arking p la c e s  s o  t h a t  

p e o p l e  w o u l d  b e  f o rced t o  use  t r ans i t . T h e  a u th o r s  o f  t h e  r ep o r t  

cons id ered b o t h  t h e s e  f orms o f  c on s e r v a t ion t o  b e  und e s i r ab le .  

T h e  f orm they end o r s e  i s  adj us tmen t , o r  " p r od uc t ive c ons e rva t i o n , " 

which means s uch things  as i n s u l a t ing h o u s e s , making c a r s  mor e e f 

f ic ien t , and enc ouraging " chang es i n  c ap i t a l  s t o c k  and d a i ly 

b ehav i o r  t h a t  p r omo t e  energy s avings i n  a manner t h a t  i s  

e c onomi c ally and s o c i al ly nond i s r up t ive . ,, 7 
"-

/I 
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The s t ud y  p r e p ared b y  Re s o ur c e s  f o r  the F u t ur e ,  Energy in 
Ame r ic a ' s  F u t ur e , s p e l l s  o u t  t he m o s t c omp l e t e  d e f in i ti on o f  

c o n s er v a t ion a s  e f f ic ien cy . I t s  auth o r s  d e f ine c on s e rv a t i o n  a s  

" t he m o s t  e c on omic a l  a p p l i c a t i on o f  ener gy - - i n  i t s  j oin t u s e  

w it h  o th e r  inp u t s  -- in a g iven p r o c e s s  o r  a c t iv i ty . "  Th ey ad d 

a very imp or t an t  qua l i f i c a t i on having t o  d o  w i t h  c o s t  e f f e c t ivene s s : 

" To ach i ev e  c on s erva t i on t h a t  i s  c o s t  e f f e c t iv e , s aving energy 

a lone is  not s u f f i c i en t ; t h e  c o s t  i nvo lved in s aving the energy 

mu s t  b e  no  g r e a t er t h an t h e  c o s t o f  t h e  ener gy tha t i s  s aved . " 8 

An examp le of c on s erv a t i on in th i s  s e n s e  i s  the us e o f  i n s u l a t i on 

t o  r e d u c e  h eat l o s s e s  f r om a h ome at a c o s t  les s than wha t t h e  

h ome own e r  s av e s  o n  h i s  h e a t ing b i ll s . 

T h e s e  c ar e f ul d e f in i t i ons go  a long way t oward iden t i fying on ly 

c e r t ain kinds o f  me a s u r e s  as " t r ue con s e rv a t ion " .  Th ey s t i l l  l e ave 

unr e s o lved imp or t ant o p e rat i on a l  q ue s t ions . s uch as  d e c id i n g  

w i thin h ow l ong a t ime p e r i od a s p e c i f i c  inves tmen t s h o u l d  p ay 

f or i t s e l f  in f u e l  c o s t  s aving s ,  and wh ether t h e  s avin g s  t o  b e  

m easur ed ar e on ly tho s e  a c c r uing t o  i nd ivid uals o r  whe ther t o  

c o unt o ther s avings f or t h e  country a t  lar g e . Th e e s s en c e  o f  

t h e s e  d e f in i t i on s  i s  t o  r ule o u t  c u t b acks i n  living s t and a r d s  a s  a 

m eans o f  c on s ervat ion . The c on s eTv at i on p ro p o s ed in r e ce n t  n a t iona l 

s tud i e s  o f  ener gy p o l i cy s p e aks o f  gr e a t e r  e f f i c i en c y  wi t h o u t  r e

d u c t i on s  in p e r s on a l  s t anda r d s  o f  l iving . I t  i s  n o t  a c a l l  f o r  

s ac r i f i c e  b u t  f or m o r e  r a t io n a l  us e o f  energy and f o r  f ue l  s aving 

inve s tmen t s  that  w i l l  p ay for  themse lve s .  

The p o s s ib i l i ty o f  achieving g r e a t  f u e l  s avin g s  thr ough in

c r eas ed e f f i c iency w i th o u t  c u tb acks in s t an d a r d s  emer g e s  very 

c l e a r ly f r om a s e r i e s  of exper imen t s  c ond u c t ed by Rob e r t  S o c o low 

and h i s  c o l l ea g u e s  a t  P r inc e t o n  U n iv er s it y . They stud ied the 

ener gy chara c t e r i s t i c s  of  a gr oup of  r e c ently b u i l t  t ownh o u s e s  in 
Twin River s , N ew J er s ey and exp e r imented w i t h  var ious way s of r e

d u c in g  h e a t i n g  an d c o o l in g  r eq ui r emen t s . By ins t a ll in g  insulation 

and b l o cking o f f  r ou t e s  of  a i r  in f il t r a t i on , they managed t o  make 

a two - th i r d s  r e d uc t i on in th e amoun t o f  energy us ed f o r  s p ac e  h e a t 

ing . They es tima t e d  t h e  to tal cos t o f  t h e  j ob ,  a t  r e t a i l  p r i c es , 

as $ 1 , 2 4 5  p e r  h o us e ( 19 7 8 d o l l a rs ) , n o t  c o un t ing the imp o r t ant c o s t  
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o f  d i s c over ing a l l  the a ir l e aks t o  b e  p lugged . ( Co s t s  in more 

r e p r e s en t at ive , f r e e- s t anding o lder homes would be g r e a t er . )  At  

t hen cur r en t  p r i c e s  for  g a s  h eat ing they c al c u la t ed t h a t  t h e  in

ves tment would p ay f o r  i t s e l f  in  f u e l  s avings in t en year s . 9 T h i s  

i s  wha t mos t ana ly s t s  o f  e n e r g y  p o l i c y  mean b y  c o n s ervat i on ,  and 

the imp r e s s ive fuel s avings t h a t  t h e  P r inc e t on gr oup a c h i eved in 

t h e  f ie ld h e lp s  explain why h o us eh o ld energy use  r anks h igh on t h e  

c ons ervat ion agend a . 

D i f f e r en c e s  Among C o n s um e r s  

T h e  s ame s t ud y t h a t  demons t r a t ed t h e  p o t en t i al f or c o n s e rva

t i on in the h ome a l s o  d i s c ov e r ed t h a t  the b eh avi or of the r e s i d e n t s  

leads t o  b i g  d i f f e rences in  energy c on s ump t ion even in h o u s e s  b u i l t  

t o  t h e  s ame p l an s . T h e  h i ghes t ene r gy u s e r s  t y p i c a l ly u s e d  twi c e  

as  much f u e l  as  t he lowes t ,  b o t h  f o r  g a s  t o  h e a t  i d en t i c a l  homes 

in the w i n t e r  and for elec t r i c i ty to run the air cond i t ioners  and 
1 0  o ther equ ipment i n  t h e  summer . When a hous e changed hand s , the 

n ew o c cup ant s had levels o f  energy use a lmo s t unr e l a t e d  t o  tho s e  

o f  the ir p re d ec e s s o rs . When a s er ie s  o f  hous e s  r ec eived t h e  s ame 

i n s ul a t i on and caulkin g ,  the  f am i l i e s  l iving in them mai n t a ined 

their s ame r ank o r d e r ing o f  cons ump t i on in s p i te of  the  cons erva

t ion m e a s u r e s . ll In shor t , the way f am i l i e s  l ive has a g r ea t  d e a l  

t o  d o  w i t h  h ow m u c h  �nergy they us e .  

L i t t le i s  known abo u t  h ow t h e  d ay- t o-day h ab i t s  o f  h o us eh o l d  

living , s hu t t ing d o o r s , turning o f f  l ig h t s , o p en in g  w ind ows , 

af f ec t  a f am i ly ' s  en ergy c o n s ump t ion . The e x t e n t  t o  whi ch s uch 

c h a r ac t er i s ti c s  as age , ed uc a t i on ,  and f amily comp o s i t ion in
f luen c e  ener gy use i s  also l a r gely unknown . Howev e r , r e c e n t  r e

s ea r ch has i d e n t i f ied the s t r o n g  e f f e c t  t h a t  f am i ly income has  on 

en ergy consump t ion . The ma in f inding t o  c ome o u t  o f  one o f  the 

mo s t  in f o rma t ive n a t ional hous eho ld surveys i s  a s imp l e  one : 

• • •  t h e  m o r e  money you have , the  m o r e  energy y o u  use  
at  home and in your au t omob i l e . Thi s  i s  r eg ar d l e s s  o f  
any o ther c ond i t ion -- c l ima t e ; how and how f ar you 
commu t e  to  work ; the s i z e  of  your h o us e ;  your age ; 
numb e r  o f  p eo p l e  in y o ur h o u s e h o ld ; and wh e t h e r  or n o t  

o 

A 
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your h o u s e  i s  p r o t e c t e d  f r om weather b y  ins u l a t i on , 
f o r  ins tanc e .  P a r adoxi c a l ly , a l s o , t h e  b e t t er o f f 
y o u  are , t h e  m o r e  likely y o u  are t o  h ave eq uipmen t t h a t  
s aves ene r gy as  w e l l  a s  a hous e a n d  e q uipment t h a t  u s e s  
a g r e a t  d e a l  o f  energy . 1 2  

T h e  t op f i f t h o f  h o us eho ld s , i n  t erms o f  inc ome , us e mor e  t han 

twice as  muc h  d ir e c t  energy , pur chas es  o f  na t ur a l  gas , e l e c t r i c i ty , 

and gas o l ine , a s  t h e  b o t tom f i f th ( s e e  Tab l e  1 ) . T h i s  t r end i s  

even m o r e  p r onounced i f  w e  t ake i n t o  a c c ou n t  indi r e c t  us e o f  

energy , i . e . , th e en ergy u s e d  t o  p r o d u c e  and t r an s p o r t  t h e  f o od , 

c lo th ing , and eq uipmen t ,  and t o  sup p ly the s erv i c e s  t h a t  mo s t  

p e o p l e  c onsume . E s t ima t es o f  ind i r e c t  energy u s e  show t h e  t o p  

f if t h us ing a lmo s t  t h r e e  t im e s  a s  much energy as t h e  p o o re s t  

f if th ( s ee  T ab l e  1 ) . T h e  g r ea t e s t  d i f f er e n c e s , h oweve r ,  a r e  in 

aut omo b i l e  us e ,  w i t h  the h i g h e s t  inc ome g r o up us ing more t h an f iv e  

t imes a s  much g a s o l ine as t h e  p oor ( T ab le 1 ) . T h e  u p p er m i d d l e  

gr o up in t h i s  t ab le ,  r e p r e s e n t ing th e s e c ond-hi g h e s t f i f th o f  

h ou s e h o l d s , i s  c lo s e  t o  t h e  t o p  f i f th in ene r gy c on s ump t i on , whi l e  

t he l ower midd l e , c over ing t wo - f i f th s  o f  t h e  p op ula t i on , i s  c lo s er 

t o  t h e  p o o r . 

W e l l -o f f  f ami l i e s  h ave c u l t iva t ed a l i f e  s ty l e  t ha t. makes t h em 

d e p en d e n t  on home s , c ar s , and app l i an c e s  r eq u t r ing a g r e a t  d e a l  o f  

energy . Rob er t  P er lman and R o l and War r en , i n  the i r  s t udy , Fami l i e s  

in  t h e  Ene rgy C r i s i s , h ave wr i t t en o f  th e " en e r g y  t hi r s t "  t h a t  

a f f l i c t s  a f f l uen t f ami l i e s  b ec aus e o f  t h e i r  c omm i tment t o  ener gy

us ing equipmen t t h a t  is alr e ad y  in p la c e  ( s e e  T ab l e  2 ) . In t ime , 

t hey m i g h t  r e p l ac e  s ome o f  t h e i r  p o s se s s i o n s  w i th m o r e  e f f i c i e n t  

mode ls , b u t in t h e  s ho r t  r un c u t t ing b a ck o n  ene r g y  us e would mean 

c u t t in g  t h e i r  l ev e l s  of c om f o r t  or c onvenien c e . P o o r  f ami l ie s , on  

the  o th er hand , a r e  c augh t in  a " pr ic e  vis e "  according to  P e r lman 

and War r en , t r ap p ed b e tween t h e  s kyr o c ke t ing p r i c e s  o f  energy and 

the c l imb ing c o s t of f oo d , c l o t h ing , ho us ing , and almo s t  every t h ing 

e lse . 1 3  

O th er s t ud i e s  h ave n o t ed r e lat i on s h i p s  b e tw een energy us e and 

s t ages  of the f am i l y  l i f e  c y c l e . N ewman and Day f ound p r e l iminary 

evidence that en ergy c on s ump t i on i s  g r e a te s t when f amily earn ing 

p ower i s  at i t s  p eak , c h i ld r en s t i l l  at  home , and h o u s e h o l d  s i z e  
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TABLE 1 .  INDIRECT AND DIRECT ENERGY USE BY ENERGY SOURCE AND INCOME , 
1972-1973a 

POORb 
LOWER UPPER 

ENERGY USE AND SOURCE MIDDLE MIDDLE WELL-OFF 

BTU INDEX (Poor=100) 

ALL HOUSEHOLDS 100 150 220 280 
Indirect 100 160 240 310 
Direct 100 140 190 230 

Natural Gas 100 110 120 150 
Electricity 100 150 200 230 
Gasoline 100 250 450 530 

AVERAGE BTU ' S  PER HOUSEHOLD (MILLIONS) 

ALL HOUSEHOLDS 560 844 1 ,234 1 , 573 
Indirect 353 549 831 1 , 09 5  
Direct 207 295 403 478 

Natural Gas 118 129 142 174 
Electricity 55 81 108 124 
Gasoline 34 85 153 180 

HOUSEHOLD' S  MEAN INCOME 

DOLLARS 2 , 500 8 ,000 14 ,OOOc 24 , 500c 

INDEX (PooralOO) 100 320 560 980 

a .  Families were asked their income for the previous year (1972) , and thus 
the income groups are defined as of that year . In this table the date 
in the title refers to the year for household characteristics (19 7 3) or 
the year for energy consumption data ( 1972-73) . 

b .  The definition of the poor takes account of both income and family 
size . For convenience and brevity in this table the poor are referred 
to as an income group only . 

c .  The averages for the upper middle and well-off are adjusted using 
unpublished data from the U . S .  Bureau of the Census . 

Source : Direct energy use derived from the Washington Center for Metropolitan 
Studies ' Lifestyles and Energy Surveys and indirect energy use from the 
Ford Foundation , Energy Policy Proj ect , A Time to Choose : America' s  
Energy Future, Cambridge, Mass . ,  Ballinger,  19 74, Chapter 5 .  Dorothy 
Newman and Dawn Day , The American Energy Consumer, Cambridge, Mass . , 
Ballinger,  19 75 , p .  90 . 

II 

" 
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TAB LE 2 .  OWNERSHIP OF  ENE RGY-U S ING FAC I L I T I E S  AND APPLIAN C E S  IN 
S AMP LE HOUSEHOLDS ( IN P ERCENT ) 

LOW LOW-MIDDLE MIDDLE UPPE R 

N UMBER OF CARS 0 . 9  1 . 3  1 . 6  2 . 1  

P E RCENT IN S INGLE FAM I LY 8 4  8 0  8 9  9 4  
DWE L L ING 

PERC ENT OWN ING C LOTHE S  5 6  7 7  8 7  9 5  
WAS HER 

ELECTRI C DRYER 2 3  4 3  6 0  7 7  

D I S HWAS HER 7 1 9  3 8  6 4  

S PACE HEATER 5 5  2 8  2 2  2 2  

S o u r ce : Rob e r t P er lman and Rol and L .  Warr en , F amil i e s  i n  t h e  
Ene rgy C r i s i s , C amb r id g e , Mas s . ,  B a l l i n g e r , 1 9 1 7 , 
p .  1 30 .  

i s  g r e a t e s t . 1 4  Ano t h e r  s t udy h a s  f ound c onnec t ions b e tween annu a l  

m i l e s  o f  t r av e l  and s t ag e s  o f  t h e  f amily l i f e  c y c l e . 1S S t il l 

ano t h e r  s t udy r ep o r t s  t h a t  f ami l i e s  w i t h o u t  c h i ld r en and f am i l i e s  

wh ere t h e  wi f e  is  a t  l eas t 6 0  u s e  ab o u t  1 3  p e rc en t  l e s s  energy t h an 

f ami l i e s  r a i s ing c h i ld ren . 1 6  

T h e  r e s e a r ch done s o  f a r  emp ha s i z e s  tha t f amily income 

ove r r i d e s  mo s t  of t h e s e  o ther c o n s i d e r a t ions . N ewman and Day have 

s hown t h a t  f o r  a lmo s t  eve ry c a te g or y  of age of h ous eho ld h e ad , 

h o u s e h o ld make-up , emp loymen t s t a tu s , educa t ion , and owning vs . 

r e n t ing , t h e  w e l l -o f f  c on s is t en t ly us e abo u t  t w i c e  a s  much d i r e c t  

ene rgy a s  p o o r  f ami l ie s . 

S o  p ervas ive is  the t endency o f  p eo p l e  w i t h  mor e  money t o  

u s e  mo r e  energy t h a t  i t  s hows u p  even in dr iving hab i t s . P e r lman 

and War r en d i s c overed t ha t  b e f o r e  the 19 7 3 - 7 4  o i l  c r i s is , p eo p l e  

i n  e ach inc ome g r o up r ep or t ed dr iving at  f as t er h i g hway s p eed s  t h an 

t h o s e  in the next  low e r  g r o up . The upp e r  income gr oup in the i r  
s urvey r e p o r t e d  ave r a g ing h ighway s p ee d s  o f  6 3  mi l es p e r  h o ur , in 

c omp a r i s on w i th 5 8  m i l e s  per hour f o r  the p o o r e s t . 1 7  ( P e rh a p s  t h e  

o n l y  way t o  r e al ly enj oy a Mer c e d e s  i s  t o  dr ive i t  f a s t e r . )  I f  
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t h i s  i n f o rma t i on i s  a c c ura t e , t he newly imp o s ed f e d er a l  s p e ed l imi t 

o f  5 5  m i l e s  p e r  h our i s  one o f  t h e  very f ew a c t s  o f  p ub li c  p o l i cy 

in r e c e n t  t imes t h a t  d em an d s  g r e a t e r  s a cr i f ic e s  o f  t h e  we al thy t han 

o f  t he p o o r . 

A l l  t h i s  i s  no t t o  s ay t h a t  i n come alone i s  the  b e s t  p r e 

d ic t o r  o f  h o u s eh o ld energy us e .  Var i a t i on s  in c l ima t e  f rom one 

p a r t  o f  the  c o un t ry to ano t h er c an a f f e c t  energy us e t o  an even 

g r e a t e r  e x t en t . A t yp ic a l  new home in Minneap o l i s  r eq u i r e s m o r e  

t han f o ur t imes a s  m u c h  energy f o r  h e a t in g  and c o ol i n g  a s  a typ i c al 

new Los  Ang e les  h ome . 1 8  As ide f rom l o c a t ion in d i f f e r en t  

c lima t e s , the h o u s eh o ld charac te r i s t i c  t h a t  s t ands o u t  in t h e  

limi ted amo un t o f  energy us e res e ar ch s o  f a r  i s  i n c om e . H o u s e h o l d  

b ehav i o r  w i th re s p e c t  t o  o ther e c onom i c  d e c i s i ons s ug ge s t s  t h a t  

f am i l i e s  w i t h  e q ua l  income m a y  i n  f a c t  b eh ave very d i f f e r en t ly 

f r om one an o t he r  i f  they d i f f e r  in o t h e r  r e s p ec t s . A y o un g  f am i l y  

e ar n ing $ 15 , 00 0  m a y  b as e  i t s d e c i s i o n s  on t h e  exp e c t a t ion o f  in

c r ea s ing inc ome in f u t ur e  y e ar s , wh i l e  a f am i ly ap p r oaching r e t i r e

ment and earning $ 1 5 , 0 00 i s  l ike ly t o  a c t  on  the b a s i s  o f  ant ic i 

p at ed r e d u c t i ons i n  inc ome . Educ a t i o n  and o c c up a t i on a r e  a l s o  

l i ke ly t o  mat t er . An at t orney ' s  fam i l y  and a p l umb er ' s  f amily 

in the s ame income b r ac ke t  p r ob ab l y  l ive in d i f f er e n t  kinds o f  

homes , b uy d i f f e r en t  e q uipmen t f o r l e i s u r e  a c t ivi t i es , dr ive 

d i f f e r en t  kind s of c a r s , t ake d i f f e r en t  kinds of vac a t i on s , and 

end up us ing d i f f e r en t  amoun t s  o f  energ y . More ac cur a t e  i nd i c a t o r s  

o f  energy c on s ump t ion w i l l  have t o  wai t f o r  f u ture inve s t i g a t i on s  

t h a t  l o o k  a t  the int e r a c t ion o f  s ev e r a l  f am i ly char a c t er i s t i c s  

ins t e ad o f  f o c us ing o n  a s in g l e  one . 

Wh o i s  W i l l in g  t o  Change Ener gy Us e ?  

S oon af t e r  t h e  O P E C  emb ar g o  b r o ugh t on t h e  f ir s t  ene rg y  

c r i s i s  in 1 9 7 3- 7 4 , r e s e ar c h e r s  w e r e  concerned t o  f ind o u t  wh e ther 

Ame r i can s  b e l i eved the f ue l  s h o r t age was genuin e . A c ommon 

a s s ump t i on of the t ime was t h a t  unl e s s  p e o p l e  b e l i ev ed there was 

an energy c r is i s , t h e y  would h ave li t t le mot ivat i o n  to  r ed u c e  t h e i r  

c on s ump t i on . T h e  e a r ly s tu d i e s  r ev e al ed a h i gh d e g r e e  o f  

s ke p t i c i s m  ab o u t  t h e  energy p r ob lem . Only 36  p e rc e n t  o f  the  

r e s pond e n t s  in P e r lman and Warren ' s  s t udy of  H ar t f o r d , Mob i l e , and 
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S alem ( Oregon)  r e p o r t ed that t h e y  c on s i d e r e d  t h e  ener gy s ho r t age 

t o  b e  r e a l . Mos t  p e o p l e  b e l i eved it  was c o n t r ived b y  t h e  oil  

c omp an i e s  to  inc r e as e  t h ei r  p r of i ts . 1 9  A survey b y  Harper ' s  and 

A t l an t i c  f ound t h a t  86 p er c en t  of t h e  r e s p ondent s  thought  t h e  f u e l  

shor t a g e  " co ul d  h ave b een avo ided . " 2 0  O ther s urvey s  b y  t h e  N a t i on a l  

Opinion R e s e ar ch C e n t e r  f ound t h a t  f ew p e o p le b e l i eved t h e  energy 

s ho r t ag e  was a maj o r  or l ong- las t ing p rob lem , and a maj o r i ty h e l d  

t he f ed e r a l  g overnment and b ig o i l  c omp ani es r e s p on s ib le f o r  i t . 2 l  

Wh o t h e  b el i e v e r s  were and who t h e  skep t i c s  wer e  remained 

unc le ar . P e r lm an and War r e n  f o und a s l i g h t  t endency f o r  the 

h i g he s t  inc ome g r oup t o  b e l i ev e  in t h e  r e a li ty o f  the c r i s i s  m o r e  

t han t h e  l ow er- inc ome g r oup s i n  two o f  the i r  c i t i e s , b u t  in  t h e  

t h i r d  t h e  rever s e  w a s  t r ue . F am i l i e s  w i th h i g h e r  income in t h i s  

s t udy w e r e  m o r e  l ik e l y  t o  b lame t h e  o i l  and g as c om p an i es f o r  t h e  

ener gy s ho r t age , whi l e  t ho s e  wi t h  l ower income s  w e r e  m o r e  likely 
2 2  t o  b l ame the g ov e rnmen t . 

W i t h  the p as s age o f  t im e , a h igher p r o p o r t i o n  o f  p e o p l e  c am e  

t o  b el i eve t h at t h e  e n e r g y  s h o r t age was r e a l  and s e r ious . Cun

n i n gh am and L o p r e at o ' s  s tudy of c o n s umer s  in f ive s ou thwes t ern 

c i t i e s  in late  1 9 7 5  f ound t h a t  4 2  p e r c en t  s t r ongly agr eed wi th 

the s t a t emen t . " Th e  Uni ted S t at es cur r en t ly h a s  an energy p r ob lem , "  

whi l e  ano t h er 4 5  p e r c en t  a l s o  ind i ca t ed a g r eemen t , a l though n o t  

s t r on g l y . Nearly 8 9  p e r c en t  b e li eved t h a t  t h e  ene r gy p r o b l em would 

c a u s e  maj or  d i f f i c ul t i es wi th in the next f ive years , and 75 p e rc en t  

exp e c t ed d i f f i cul t i e s  wi thin the next  2 0  year s . O ther s t udi e s  h ave 

a l s o  r ev e a led g r owing and w i d e s p r ead b e l i e f  in the exi s t en c e  o f  an 

ene r gy p r o b l em . 2 3  

Whe t h e r  b e l i e f  i n  an energy p r ob l em r e ally mo t iv a t e s  p e op le 

t o  chan g e  t h e i r  c o n s ump t ion i s  another ques t ion , how ever . T h e  

e ar ly s tu d i e s  f a i led t o  f ind any c l o s e  conne c t i on b e tween energy 

b el i e f s  and energy c o n s e rv a ti on : b e l i ev ing t h e  energy s h o r t ag e  was 

r ea l  made l i t t l e  d if f er en c e  in p e o p l e ' s  b ehavi o r .  I n  the P e r lman 

and War r en s t ud i es , b el i ev e r s  and s ke p t ic s  changed t h e i r  ene r gy us e 

t o  ab out t h e  s ame e x t en t . 2 4  T h e  lat e r  s t udy o f  c on s um e r s  in t h e  

S o u t hwes t  ac t ua lly f ound a n  inv e r s e  a s s o c i a t ion b e tween ap p r e c ia

t ion o f  energy p r ob lems and c on s e rv a t i on p r a c t i ce s . C unningham 
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and L o p r e a t o  d i s c overed t h a t  p e o p l e  w i th m o r e  educ a t ion and h igher . 

i nc omes were m o r e  l ik e ly t h an o th er s  t o  b e l i ev e  t h e r e  i s  an ener gy 

p r ob l em ( 6 4  

h igh s c h o o l  

p rob lem d id 

p er c e n t  o f  c o l l ege g raduat e s  comp a r e d  t o  4 5  p e r c e n t  o f  
2 5  g radua t e s , f o r  e xamp l e ) . However ,  und e r s t anding the 

not l e ad p e o p l e  to  d ea l  w i th i t  t h r ough c o n s e rva t ion : 

Wh i l e  r e s p onden t s  w i th h i g h  income and educ a t i on appear 
to  be  m o r e  awa r e  o f  c e r t ain ener g y  i s s u e s , s uc h  as  t h e  
d e p l e t i o n  o f  o i l  and g a s , t he s e  ar e n o t  t h e  p eo p l e  w i th 
t h e  mos t inv o lvem en t  and c o n cern over t h e  ene r gy p r ob lem . 
C ons umers wi th low t o  m i d d l e  e d u c a t i on and inc ome 
exp e ri en c e  m o r e  e f f e c t s  on b ud g e t  and l i f e  s ty l e . 
T h ey d i s c u s s  energy i s sues , comp lain a b o u t  t h e  p r ob lem , 
and m ake mor e c on s e r va t i on e f f or t s  • • .  Lowe r - in c ome and 
m i d d l e- income consumer s , h i t  h a r d e s t  by p r i c e  i n c r eas e s , 
may n o t  b e  very kn ow l ed g e ab le ab o u t  energy ma t t er s , b ut 
t hey are cons ervin g . At  t he s am e  t ime , t h ey ar e h o s t i l e  
a b o u t  t h e  s i tuat i on and ar e likely t o  b ec ome i n c r eas i n g l y  
s o  as  c on t in ued p r i c e  r i ses  make energy a l uxury c om
mod i ty af f or d ab le only by t h e  w e l l- t o- d o . 2 6  

T h e  imp l ic a t ion o f  t h e s e  r e s u l t s  i s  t h a t  p e o p l e  c ons erve energy 

w h en s h o r t ages  af f ec t  t h em d i r e c t ly , s uc h  a s  t h r ough p r ic e  in

c re a s e s  o r  unavailab i l i ty o f  f u e l , b u t  no t in  r e s p on s e  t o  a 

gener al appr e c i a t i on o f  ene rgy p r ob l em s . P e r lman and Warren a s ked 

p e o p l e  who had r ed uc ed t h e i r  energy use whe th e r  they did so b ec au s e  

o f  p r i c e , avai l ab il i ty , o r  a s en s e  o f  d u t y . P r i c e  w a s  b y  f ar t h e  

m o s t imp or t an t  r e as on , a n d  t h i s  w a s  t r ue a t  a l l  income level s .  

Among m i dd l e  inc ome f ami l i e s , unava i l ab i l i ty o f  g as was almo s t  

as imp o r t an t  i n  exp laining r e d u c ed u s e  o f  the ir  c ar s , however . 2 7  

A l t h o ugh b e l i ef in  an energy p r o b l em turned o u t  t o  h ave l i t t le 

t o  do  w i t h  c o n s ump t i on , s ome o t h er d i f f er e n c e s  among p e o p l e  a p p e ar 

t o  have g r e a t e r  value as  p r ed ic t ors  o f  b ehavi o r . A n a t i on a l  survey 

mad e b y  the Univ e r s i t y  of Mi c h i g an ' s  S urv ey Res earch C en t er in l a t e  

1 9 7 4  f o und s ome imp o r t an t  d i f f er en c e s  b e tw een t h e  young and the 

e ld e r ly . Of  the p e o p l e  b e tw een 18 and 2 4 , 40  p e r c e n t  r e p o r t ed t h a t  

t hey h a d  r e d u c e d  and c o ul d  r e d u c e  t h e i r  h e a t ing c o s t s  eas ily , in 

c om p a r i s on w i t h  only 24 p e r c e n t  of t ho s e  over 6 5 . S im i l ar ly w i t h  

e l e c t r i c i ty us e ,  58  per cent of t h e  y o ung e r  g r o up r ep o r t ed t h a t  t h ey 

d i d  and c ou l d  c u t  t h e i r  con s ump t ion , whi l e  only 2 6  p e r cent o f  t h e  

o lder g r oup s a id the s ame . Wh i l e  the y oung we r e  w i l l ing t o  

g ive up s ome h eat  and e l e c t ri c i ty ,  they wan t ed t o  k e e p  dr iving 
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t h e i r  c a r s  and were l e s s  r e ady t o  c u t  g a s o line consump t ion ; t h e  

o ld wan t ed t h e i r  h e a t  b u t  ant i c i p a t ed f ewer p r ob lems w i t h  g a s  
2 8  c o n s e rvat ion . 

N o t  s ur p r i s ingly , p eo p l e  who p ay t h e ir own h e a t ing b il ls a r e  

more l ik e ly t o  c u t  b a ck o n  h e a t  t h a n  t h o s e  who s e  f ue l  c o s t s  a r e  

i n c luded in t h e i r  rent . In the Mic h i g an n a t i o n a l  s urvey , 6 5  

p er c en t  o f  p e o p l e  who we re charg ed d i r ec t ly f o r  home heat ing r e 

p o r t e d  t h a t  t hey had cons erved , comp a r ed w i th 4 5  p er c ent o f  t h o s e  

who s e  h e a t ing c o s t s  w e r e  b u r i ed i n  th e r en t .  O t h e r  s tud i e s  c on-
2 9  f irm t h e  s ame p o in t . 

T h e  mo s t  impo r t an t  vari ab l e  s e p ar a t ing p e o p l e  who b e l ieved 

th ey c o uld ad ap t eas i l y  t o  r educed energy c on s ump t i on f r om p e o p l e  

w h o  thought  t h ey c o u l d  n o t , a c c o r d ing t o  t h e  M i c h i gan s urvey , was 

t h e ir b e l i e f  ab o u t  t he adequa cy of governmen t p o l i cy . Among 

t h o s e  who b e l ieved . g overnmen t ec onomi c p o l i cy was b e ing p o o r ly 

c onduc t ed ,  only 2 9  p er cent r e p o r t e d  t h a t  t h ey could eas ily adap t 

to lower hea t c onsump t i on , c ompa r ed t o  4 0  p e r c en t  o f  t ho s e  who 

r a t e d  e conomic p o l i cy as  "goo d ; " t h e r e  w e r e  s im i l a r  d i f f e r en c e s  

in t h e  r ep o r t ed ab i l i t y  t o  c o p e  w i t h  t h e  r ed u c e d  c o n s ump t ion o f  

e l ec tr ic i t y  and gas . A l t hough w i l l ingn e s s  t o  c o n s erve has l i t t le 

t o  do w i th b e l i e f s  abo u t  the energy p r ob l em , t h i s  s tudy f o und i t  

r el a t ed t o  p e o p l e ' s  o p inion o f  how w e l l  government d e a l s  w i t h  t h e  
3 0 energy p rob l em .  

T h e  s am e  s urvey f ound no s y s t ema t i c  r e l a t i on s h i p  b e tween 

f am i l y  income and t h e  in c lina t ion t o  c on s e rve energy . It  did 

f in d , h oweve r , that wh a t  p e op le t h o ug ht ab o u t  the adeq uacy o f  t h e i r  

incom e  was imp o r t an t . P eop l e  w h o  f e l t  t h e i r  inc ome was inade q u a t e  

t o  p r ov i d e  t h e i r  f am i l y  w i t h  a c om f o r t ab le s t an d ard o f  l iving 

e xp e c t ed much g r e a t e r  d i f f ic ul t y  w i t h  f u t ur e  conserv a t ion than 

t h o s e  who f e l t  t h e i r  i n c ome was adequa t e .  For  g a s o l ine c on s e rva

t i on ,  f o r  examp le , 61 p e r c en t  of t h o s e  who c o n s i d e r e d  them s e lves 

under f in an c i a l  s tr e s s  expe c t ed d i f f i cu l t y  w i t h  f u tur e con s ervat i on , 

c ompa r e d  w i t h  5 0  p er c e n t  o f  o th e r s . T h e  key var iab l e  was n o t  t h e  

leve l o f  inc ome , b u t t he ma t ch o r  m isma t ch b e tween inc ome and 

a s p i r a t i on s  f o r  l iving s t andar d s . 3 1 
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Hous ehold Respon s e s  t o  t h e  1 9 7 3- 7 4  C r i s i s  

Mo s t  o f  t h e  b ehav i o r a l  s t ud i e s  c i t e d  s o  f ar d o  n o t  r e p o r t  o n  

cons ervat i on i n  t h e  limi t ed s en s e  o f  that  t erm i n  r ec en t  energy 

p o l i c y  s t udi e s : ach i eving g r e a t er e f f ic i en c y  in the use of energy . 

Ac t ual r educ t i on s  in energy c on s ump t i on r e s u l t e d  main ly f r om c u t 

backs in t rave l ,  hea t ing , o r  o t h e r  ac t iv i t i es , unde r t aken q u i c kly 

in r es p on s e to the f ue l  s h o r t ag e s  and p r i c e  i n c r e a s e s  of 1 9 7 3- 7 4 . 

The s e  a r e  n o t  t h e  adj us t me n t s  r ecommended b y  p ro p on en t s  o f  con

s ervat i on , n o r  a r e  they l i k e ly t o  b e  as  long - l as t in g  as  f ue l  r e

duc t i on s  r e S Ul t ing f r om inve s tmen t s  in  more e f f i c i e n t  c a r s  and h ome 

h e a t in g  e quipmen t . 

S ti l l , c on s umer b ehavior d u r in g  the 1 9 7 3- 7 4  o i l  c r i s i s  t el l s  

u s  s ome thing ab o u t  t h e  n a t u r e  and l im i t s  o f  h o u s eh o ld ene r gy c on

s erva t ion . C hanges in ene r g y  us e r es ul t ed f ar mor e  f r om c u tb acks 

t han they d id f r om c o n s erva t i on .  In Har t f o r d , Mob il e ,  and S alem , 

4 9  p e r c e n t  o f  the  h o u s e h o l d s  s urveyed by P er lman and Warren r e 

p o r t ed t h a t  they t urned d own t h e  thermo s t a t  during t he win t er , 

and two- t h i r d s  o f  the h o u s eh o l d s  wi th air  c o nd i t io n ing r e p o r t e d  

t hat  t h ey m a d e  l e s s  us e o f  i t  in the s ummer . A h i gh p r o p o r t i on 

o f  w e l l- o f f  f am i l i e s  t urned d own t h e  h e a t  than d i d  t h e  p oo r  -- 6 1  

p er c en t i n  the h i ghes t income gr oup , comp ar ed w i t h  3 5  p e r c en t  in 

t �e lowes t .  How ever , f ewer l ow- income f am i l i e s  had t h e i r  own h e a t  
c o n t r ol s , 81  p e r c e n t  f o r  the p o o r e s t ,  c ompa r e d  w i t h  9 8  p e r ce n t  

32  f o r  the b e s t -o f f . Th e temp er a t u r e  r ed u c t i o n s  w e r e  very s mall 

in almo s t  all c a s e s , avera g i n g  an overall d r op of  only 1 . 5  

d e g r e e s  ( f r om 7 0 . 2  t h e  y ear b e f o r e  t o  6 8 . 7 ) . In e a c h  c i ty , t h e  

d r op in t empe r a t ur e  d i d  no t vary m o r e  t han 0 . 5  d e g r ee s  f r om one 

inc ome g r o up to ano th e r , and the d i f f e r e n c e s  b e tw e en wha t  each in

c ome g r oup c a l led i t s  ideal win t e r  t emp e r a t ur e  and wha t  i t  a c t ua l ly 

us ed f or a t h ermo s t a t  s e t t ing dur ing the c r i s i s  w i n t er did n o t  
3 3  exceed 1 . 5  d e g r e e s  f or any inc ome gr oup . 

F a c e d  w i t h  b i g  i n c r e as e s  in t h e  c o s t  o f  e lec t ri c i ty and 

natural gas , f am i l i e s  a l s o  c u t  b ack t h e i r  us e of ap p l i an c e s . Asked 

whether they had r e d u c ed t h e i r  us e of e le c t r i c i ty b ec aus e of the 

p r ic e , t h re e - q uar t e r s  of the Har t f o r d  and Mob i l e  f am i l i e s  s ai d  they 

had , wh i l e  even in S alem , w i t h  e l ec t r i c i ty p r i c e s  among the l owes t 
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in t h e  coun t ry , 5 8  p e r c en t  a l s o  r e p or t ed c u t b a cks . In a l l  t h r e e  
c i t ie s , t hr e e - f o u r t h s  o r  m o r e  o f  t h e  f am i l i e s  s ai d  t h ey r ed u c ed 

t he i r  l i gh t in g , whi l e  one- f ou r t h  t o  o n e  hal f  r ep o r t ed c ut t in g  b ack 

t h e  us e of  other app li an c e s  b e cau s e  of  f u e l  p r i c e  i n c r e a s e s . 3 4  In 

Mob i l e  and S alem , the h i g he s t  p ro p o r t i on s  of f am i l i e s  re p o r t ing c u t 

b acks in e le c t r i c i ty were in t h e  low- and l ow-middle inc ome g r o up s ; 

w h i l e  in  H ar t f ord t h e  l ow-midd l e  and m i d d l e- income gr oup s r anked 
3 5  h i g h e s t i n  t h i s  r e s p ec t . 

Fam i l i e s  a l s o  c u t  b ack" t h e  us e o f  t h e i r  c a r s  in 1 9 7 3- 7 4 . In 

t he three c i t i e s , 79  p e r c en t  of t h e  hous eho l d s  r e p or t ed dr iving l e s s  

i n  order t o  s ave gas . The maj or  r e d uc t i on s  w e r e  i n  s h o p p ing t r i p s  

( c i t ed by 6 2  p e r c en t  o f  t h e  f am i l i es ) , and i n  v i s i t s  t o  f r i e n d s  and 
3 6  r e lat ives '  ( re p or ted b y  4 7  p e rc e nt ) . Only 1 5  p er c en t  o f  t h e  

w o r k er s r e p o r t ed ch an g in g  the way t h ey t r av el e d  t o  t h e i r  j ob s , 

w i t h  mos t  o f  the chang es inv o lving a swi t c h  f r om d r ivins alone t o  

j o in ing a car-p o o l . 3 7  I n  general , t h er e  was l i t t le var i a t i o n  among 

t h e  in come g r oup s in vac a t i on t r ip s . Among t h o s e  who r e p or t e d  

c h an g in g  vac a t ion p lans b e c a u s e  o f  the f ue l  s ho r t a g e , a h i gh e r  

p r o p o r t i o n  o f  l ow- inc ome f am i l i e s  c an c e l le d  t h e i r  vac a t ion s , whi l e  

h igher- inc ome f ami l i e s  s imp ly s h o r t en e d  t h e i r  vacat i o n s . 3 8  

I n  sharp c on t ra s t t o  t h e  l ar g e  numb e r  o f  p e o p l e  who reduced 

t be i r  energy us e by making c u tb acks i n  their  s t andards o f  l iv ing , 

f ew r ep o r t ed making inve s tm en t s  t h a t  w o ul d  lead t o  g r e a t er e f 

f i c i e n cy i n  t h e  us e o f  energy . S even t e en p e rc e n t  ad ded weather

s tr i p p ing t o  their  windows o r  d oor s , a t  a med i an c o s t  of  $ 30 0- $ 4 0 0 ; 

and t en p e r c e n t  i n s ul a ted f l o or s , w a l l s , o r  c ei ling s , at  a med ian 

c o s t  of $ 100- $ 2 00 . 39  A sma l l  p r o p o r t i on swi t c h ed to more e f f i c i e n t  

car s . N i n e  p e r c en t  r e p o r ted s e l l ing t h e i r  c ar s  wi th a vi ew t o  

s aving gas , and 1 3  p e rc ent s ai d  th ey b o ugh t  c a r s  f or t h a t  r e a s on . 

A h i g h e r  p r op o r t i on t o ok ac t i ons w i t h  sma l l  energy p r o f i t s : b a l f  

t h e  car owner s s a id t h e y  h a d  t h e i r  e n g i n e s  tuned t o  g e t  b e t t e r  

m i l eag e , and one- f o ur t h  chan g ed t i r e s  f o r  t h e  s ame p ur p o s e . 40 No  

i n f o rma t i o n  i s  available in this  s tudy on t h e  income l ev e l s  o f  

f am i l i e s  wh o made inve s tmen t s  f o r  g r ea t er energy e f f i c iency . 
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T h e  1 9 7 3- 7 4  s t ory i s  b as i c a l l y  one o f  c u t b acks , n o t  cons erva

t ion . In t h e  ac t ivi t i es t h a t  c o n s ume mo s t  ene r g y  -- h e a t ing and 

tran s p or t a t i o n  -- t h e  l owes t inc ome gr o up (wi t h  i n c om e s  under 

$ 5 , 00 0 )  made t h e  s t e e p e s t  c u t s , r e d uc ing their c on s ump t i on b e low 

19 7 2 - 7 3  l eve ls  by 2 1  p er c en t f o r  t r an s p or t a t i on and 1 5  p er cen t f or 

h e a t ing . Among f am i l i e s  w i t h  h ig h e r  incomes th e di f f e rences a r e  

n o t  g r e a t , b u t  t ho s e  in the h ighe s t  i n c ome b r acke t s  mad e s li gh t ly 

l a r g e r  p r o p o r t i on a l  r ed uc t i on s  in t h e i r  us e o f  energy f o r  t ravel 

and h ea t in g . In the les s imp o r t an t  c a t eg o r i e s  of  h o u s e h o ld ap

p lianc e s  and a i r - c o nd i t i oning , t h e  h ig h e s t income f am il i e s  ( incomes 

ab ove $ 15 , 0 0 0 )  made the b ig g e s t  c u t s , but t h e  d i f f e renc e s  among 

income g r o up s  a r e  n o t  l a r g e . Over a l l , f am i l i e s  reduced t h e i r  
4 1  energy us e by a n  avera g e  o f  1 2  p er c e n t . 

Hous eh o l ds at  d i f f er en t  income l ev e l s , h owever , u s e  v as t ly 

d i f f e r en t  amoun t s  o f  ener gy . Low- inc ome f am i l ie s  us ed much l e s s  

energy t o  b eg in w it h ,  s o  t h a t  t h e i r  c utb acks und o ub t e d ly r e p r e s en t ed 

g r ea t er s a cr i f ic es t han comp arab l e  p e r c e n t ag e  r ed � c t i ons f o r  t h e  

m o r e  a f f l u �n t . B u t  t h e  b o t t om l in e  in t erms o f  energy use  i s  t h a t  

f ami l i e s  wi t h  inc omes ab ove $ 15 , 0 0 0  s aved almo s t  t hr e e  t im e s  as  

much energy p e r  f amily a s  t h o s e  with inc om e s  b e l ow $ 5 , 0 0 0 . B e f o r e  

t h e  1 9 7 3- 7 4 c r i s i s , t h e  aver age f am i l y  i n  t h e  l ow- inc ome g r o up u s ed 

an e s t ima t ed 2 0 1  mil l ion b t u ' s  annually , wh i l e  t h e  average f amily 

w i t h  i n c ome above $ 1 5 , 00 0  u s ed s ome 4 9 8  mi l l i o n  b t u ' s .  Aver age 

s av in g s  in 1 9 7 3- 7 4 amo un t ed t o  2 5  mi l l i on b t u ' s  p e r  f am i l y  f o r  

t h e  l ow- income g r o up and 6 8  m i l l i o n  b t u ' s  f o r  t h e  aver a g e  h igh

income f ami ly . 4 2  

A f o ll ow -up survey i n  t h e  f a l l  o f  1 9 7 5  t r i ed t o  e s t ab l i s h  

w h e t h e r  t h e  adj us tmen t s  p e o p l e  had m a d e  d ur in g  t h e  1 9 7 3- 7 4  c r i s i s  

wo uld c on t inue af t e rwar d .  I n  mo s t  r e s p e c t s , f am i l i e s  r e po r t ed t h a t  

t hey h a d  kep t t he i r  energy u s e  s t ab l e f or a y e a r  af t e r  the c r i s i s  

p e ak . Among t h e  min o r i ty wh o were r e t ur n ing t o  p r e- cr i s i s  b ehavi o r , 

t hough , h igh- in c ome f am i l i e s  r e p or t e d  t h e  g r ea t e s t  b ac ks l i ding f r om 

t h e i r  19 7 3- 7 4  c u tb acks , p ar t i cularly w i t h  r e s p e c t  t o  r ec r e a t i ona l 

t r ip s . 4 3  A l t h o ug h  t h e  d if f e r en c e s  among i n come g r o up s  wer e n o t  
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g r e a t , they were d i s c er n i bl e .  and they s hould s o und a n o t e  o f  

c au t i on ab o u t  whe t h er t h o s e  who us e the mos t  ener gy ar e l i k e ly t o  

main t ain c u tb acks i n  ene r gy us e af t er a s h or t - t erm c r i s i s  h as 

p a s s e d . 

C o n s ump t i on P a t t erns Af ter t h e  F i r s t  C r i s i s  

A s  energy s h o r t ag e s  t urned f r om a s h o r t - t erm c r i s i s  t o  a long

t erm p r ob lem , i t  would be n a t u r a l  to exp e c t  an i n c r e a s ing numb er o f  

p e op l e  t o  s e a r ch f o r  ways o f  c u t t ing t h e i r  energy use  w i t h o u t  

cut t ing t h e i r  s t andard o f  l i v in g . M o r e  r e cent s t ud i e s  d o  s how a 

h igher p r op o r t ion o f  p e op le who a r e  cons e rv ing b y  inc r eas ing t h e  

energy e f f i c iency o f  t h e i r  home s . Y e t  t h e  numb er who a r e  making 

s ub s t an t ia l  inves tmen t s  r emains smal l ,  whi l e  the numb e r  who 

s ac r i f i ce com f or t and c onve n i en c e  t o  s ave energy r emains l ar g e . 

Fur ther , t h e  evidence a t  hand ind ic a t es t h a t  t h e  p oor  c o n t inue 

t o  make d i s p r o p o r t iona t e  s a c r i fi ces  in r e s p on s e  t o  p r i c e  inc r e as e s . 

w h i le t h e  wel l-o f f  c an mor e  e a s i ly ab s orb h i g h e r  ener gy p r i c e s  

w ith o u t  making as  many changes in  t h e i r  own energy us e p ra c t i c es . 

In O c t ob er 1 9 7 5 ,  a r e s earch g r o up at  t h e  Uni ve r s i ty o f  T exas 

s e n t  mail q ues t i onn a i r e s  to t en thous and h o u s e h o l d s  in f ive s o uth

w es t e rn c ommun i t i es : Aus t in and El P as o ,  T exas ; Flag s t a f f  and 

P r e s c o t t ,  Ar i z on a ; and Alb uq u e r q u e , N ew Mexi c o . Nearly 2 5  p e r c en t  

r eturned us ab le q ue s t ionn a i r e s , w h i c h  C unningham and L o p r e a t o  h ave 

analyz ed a t  len g t h  in t h e i r  b o o k ,  Energy U s e  and C o n s erva t io n  

I n c en t ives . T h e y  c l as s if i ed c on s ervat i on m e a s ur e s  in t o  t h r e e  

c a t eg o r i es' : easy , r e q u i r ing m o r e  wor k / l e s s  c o m f o r t . and r e q u i ring 

an exp end i t ure . 

The e as y  meas ur es  include such i t ems as  t ur n in g  out l i g h t s  

wh en t h e y  a r e  n o t  n eeded , t ur n ing t hermos t a t s  down i n  w in t er and 

up in s ummer , c lo s ing o f f  unu s e d  r o oms , t urning o f f  h e a t  and air 

c ond i t i on ing wh i l e  away f r om t h e  hous e , and w a s h ing only full loads 

in t h e  c lo t h e s  washer . Mo s t  p e o p le r e p o r t ed having mad e  "s ub 

s tant ia l" o r  "mode r a t e " e f f o r t s  t o  d o  a l l  t h e s e  thing s . On m o s t  

o f  t h e  e a s y  i t em s , t h e  p r op o r t i on o f  f am i l i e s  making thes e e f f o r t s  
4 4  r anged f r om 7 5  t o  85  p e r c en t . 
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Th e n ex t  c a t eg o r y  invo lves inconvenien c e  or  r ed uc t i o n s  in 

l iving s t and ar d s , s uc h  as  us ing l i g h t  b ulb s w i th l ower wa t t ag e , 

r ed uc ing d ishwasher us e ,  w a t ch in g  TV l e s s , us ing l e s s  h o t  wat er , 

and hanging c l o t h e s  o u t  t o  dry r a th e r  t h an us ing a c l o th es d r y e r . 

For mo s t  o f  thes e m e a s u r e s , t h e  pr o p o r t i o n  o f  famil i e s  r e p o r t ing 

s ub s t an t i a l  or modera t e  e f f o r t s  ranged f r om 30 to 50 p er c en t . 4 5  

T h e  t h i r d  c a t eg or y  i s  m o r e  c le a r ly cons ervat ion i n  t h e  s en s e  

o f  more e f f i c ie n t  u s e  o f  ene r g y  wi t h o u t  c u tb acks i n  l iving 

s t and ar d s . The meas u r e s  inc l ud e  ins t al l in g  s t orm window s  or 

t hermop an e , b uy i n g  i n s u l a t ing d r a p e s , add ing insula t i on to t h e  

a t t i c , weather s t r ipp ing d o o r s  and w indows , a n d  r ep lac ing a p p li a n c e s  

w i t h  m o r e  energy- e f f i ci e n t  ones . F o r  t h es e i t ems , t h e  p r op o r ti o n  

o f  f am il i e s  c l a iming s ub s t an ; ia l  o r  m o de r a t e  e f f o r t s  r an g e d  mos t ly 

f rom 2 0  t o  30 p e r c en t . 4 6  

C unningham an d L o p r e a t o  used f ac t or ana l y s i s  t o  i d e n t i f y  p a t 

t erns o f  c on s e r va t i on b ehav i o r  among d i f f er en t  kinds o f  h o u s e h o ld s . 

For e a c h  o f  f our c l us t er s  o f  c on s umer r e s p o n s e s , c o r r e s p on d i n g  t o  

i n c r e a s ing l ev e l s  o f  i n c onveni e n c e  o r  c o s t , they d i s t in g u is h ed how 

p e o p l e  who cons erved m o r e  d i f f e r ed f r om tho s e  who c ons e rved l e s s . 

The f ir s t  f a c t o r  c on s i s t ed o f  i t ems h aving t o  do  w i t h  adj us t ing 

t hermo s t a t s  and turn ing o f f  unne e d e d  l i g h t s . S in c e  almo s t everyone 

r e p o r t e d  making s ub s t an t i a l  o r  mode r a t e  e f f o r t s  to a c c omp l i s h  t h es e 

thin g s , the d i f f e r en c e s  among gr oup s wer e s li gh t . Never t h el e s s , 

p e o p l e  w i t h  lower inc omes an d l e s s  educ at i on r e p o r t ed m o r e  e f f o r t  

t han o th er s .  Ab o u t  8 8  p e r c e n t  o f  r es p onden t s  w i t h  f am i l y  i n c omes 

of l e s s  t han $ 5 , 0 0 0  were c l as s i f i e d  as "mo r e  cons e rv ing,"  w i t h  t h i s  

p r o p o r t i on d e c r e as ing t o  7 9  p e r c en t  o f  t ho s e  w i th in c omes o f  

$ 2 5 , 00 0  o r  m o r e . 4 7  

T h i s  s am e  p a t t ern was m o r e  pr onoun c ed f o r  a s ec on d  f ac t o r  con

s is t ing of i tems t h a t  r e q u i r e d  mo r e  e f f o r t , s uc h  a s  t urning o f f  

h e a t ing and a i r  c ond i t ion ing wh en away , t urning o f f  de c o r a t ive 

yard l i gh t s , and washing only f ul l  l o a d s  of c l o t h e s . For t h es e 

i t ems , nearly 8 5  p er c en t  o f  f am i li e s  w i t h  inc ome s b e low $ 5 , 0 00  were 

c l as s i f i e d  as  mor e con s e rving , c omp a r e d  wi th only 51  p er c en t  of 

h i gh-inc ome f ami l ies . S im i l ar l y , 8 0  p e r c en t  o f  t ho s e  at t h e  

l owe s t  edu c a ti on lev e l  h ad h i g h  con s erva t i on s c o r e s , c omp ar e d  w i th 

" 

" 

s 
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6 1  p e r c en t , o f  t he h i gh e s t  e d uc a t i on g r o up . Age was a l s o  imp o r tan t . 

Higher p r o p o r t ions o f  p eo p l e  under 3 0  r e p o r t e d  s ub s t an t i a l  t o  

moder a t e  con s e rv a t i on e f f o r t s  i n  th e s e  terms t h an d i d  p e o p l e  in 
48  o lder age group s .  

A thi r d  f a c t o r  invo lved i t ems r equir ing c u tb acks and inc on

ven i en c e s , s uc h  as us ing les s h o t  w a t e r , wat ching TV l es s , us ing 

the d is hwasher l es s , d e f r o s t i n g  the f r e e z e r  more o f t e n , h an g ing 

c lo th e s  out to d r y , and r ep l a c in g  l i g h t  b ulb s w i t h  o t he r s  of lower 

wa t t ag e . More t h an 33 p e r c e n t  of t h e  f ami l i e s  w i t h  incomes und e r  

$ 5 , 00 0  were c las s i f i ed as m o r e  c on s erving , w i th t h e  p e r c e n t a g e s  d e 

c l in in g  a c r o s s  income g r o up s  t o  a l ow o f  8 p e r c en t  among p e o p l e  

w it h  i n c omes o f  $ 2 5 , 00 0  o r  mor e . S im i l a r ly , 3 8  p er c en t  o f  tho s e  

w i t h  t h e  l e a s t e d uc a t i on r anked as  h i g h  c o n s erver s ,  c omp are d  w i t h  

1 3  p e r c e n t  o f  t h o s e  w i t h  t h e  m os t  e d uc a t ion . Th e age p a t t er n  f o und 

in t h e  s e c ond f a c t or was reve r s ed h er e . Only 1 1  p e rc e n t  of  t ho s e  

und e r  3 0  r anked as  mor e  c onserving , compar ed w i t h  nearly 3 0  p er ce n t  

o f  t ho s e  o v e r  6 0 . 4 9  

F i n a l ly , a f our t h  f ac t o r  repr e s en t ed c on s erva t ion i n  t h e  s en s e  

o f  inve s t ing i n  ener gy- e f f i c i en t  e q ui pment , s uch a s  adding in s ul a

t ion t o  t h e  a t t i c , ins t al ling s t orm windows , and w e a t h er s t r ip p ing 

d o o r s  and windows . S in c e  t h e s e meas u r es c o s t  money , it wo uld b e  

r e a sonab l e  t o  exp e c t  l ow- inc ome f am i l i e s  t o  r e p or t l e s s  e f f o r t . 

B u t  t h e  o p p o s i t e  i s  t r ue : n e a r l y  5 0  p e r cent o f  t h e  unde r - $ 5 , 00 0  

g r oup r anked a s  mo r e  conservin g , f al ling t o  1 9  p e rc en t  a t  t h e  

h i g h e s t  income l eve l . F r om t h e  lowes t  t o  h ighes t ed uc a t i on l eve l s , 

t he h i gh c on s e rv e r s  d e c l ine f r om 4 4  t o  2 1  p e r c en t  o f  the t o t a l . 

Among t h e  age g r o up s , p eo p l e  over 6 0  r e p o r t ed t h e  mo s t  c on s e rvat i on 
5 0  e f f o r t , whi l e  t h e  m i d d l e- a g e  g r o up s  h a d  t h e  l owes t s c o r e s . 

T h i s  s t udy p r e s e n t s  a c l ear p i c t u r e  o f  who f e e l s  t h e  imp a c t  

o f  ene r gy p r o b l em s . In a sys t em whe r e  the main ince n t ive t o  c on

s erve i s  the r i s in g  p r i c e  of f u el , l ow- income p eo p l e  o u t d o  o th er s  

n o t  only i n  making c u t b acks t h a t  lower t h e i r  l iving s t an d ar d s , 

b u t  even inv e s t ing money t o  a ch i ev e  g r e a t e r  energy e f f i c i en c y  • 
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The s ame s t ud y  f o und , a s  n o t ed e a r l i er , t h a t  h i gh e r  i n c ome g r o up s  

ar e m o r e  p e r s uaded t h a t  t h e  c oun t r y ' s  energy p r ob lems ar e r e a l . 

T h e  aut h o r s  c o n c l ude : 

• • •  t h e  ind iv idual s  who are making s ac r i f i c e s  t o  c ons erve 
energy ap p e ar more f re q ue n t ly to b e  p e op le in  lower s o c io
e conom i c  g r oups . Th e s e  l a t t er ind ivi d u a l s  a r e  f r u s t r a t ed 
b e c au s e  t h e y  ar e n o t  ap t t o  b e l i ev e  t h a t  a t rue energy 
p rob l em exis t s , ye t t h e y  a r e  f o r c e d  to  l ower t h e ir 
s t an d a r d s  o f  l iving as a r es ul t  o f  t h e  h ig h  c o s t o f  
energy . 5 1  

Inf orma t i on f r om m o r e  r e c en t  s urveys p ar t ly c on f i rms t h e  

C unningham-L o p r e a t o  f i nd in g s  a n d  p ar t ly c o n t r ad i c t s  t h em .  The 1 9 7 7  

Annua l H o u s ing S urvey , under t a ke n  b y  t h e  B ur e au o f  t h e  C en s us and 

t he D e p ar tment of Hous ing and Urb an D ev e l opmen t , c o l le c t ed c on

s id e r ab le in f o rmat i on on energy charac t er i s t ic s  of s in g l e - f amily 

d e t ached h omes , b o th owner- and ren t er -o c cup ied . I n  gener a l , the 

p ro p o r t i on of f ami l i e s  l iving in we l l- in s u l at ed h omes inc r e a s ed 

d i re c t ly w i t h  t h e i r  i n c ome , b o t h  f o r  owne r s  and f or r en t e r s . Among 

owne r s , f or examp l e , 7 7  p er ce n t  of f am i l i e s  w i t h  income s  o f  

$ 5 , 00 0- $ 7 , 00 0  l ived i n  h ou s e s  w i th at t ic o r  r o o f  i n s u la t i on ,  

c ompared w i t h  9 4  p e r c e n t  o f  t h o s e  w i t h  inc omes o f  $ 2 5 , 00 0- $ 35 , 00 0 . 

Among r en t e r s , '  5 1  p e r ce n t  in t h e  $ 5 , 00 0 - $ 7 , 00 0  b r ac k e t  had a t t i c  

o r  r o o f  i n s u la t i on , c omp ared w i th 7 6  p er c e n t  i n  t h e  $ 2 5 , 00 0- $ 3 5 , 0 0 0  

c at eg o ry . 5 2  T h e  s ame p a t t e rn h e ld t r ue f or f am i l i e s  t h a t  h a d  added 

h ome ins ula t i on d ur ing the p as t  y e a r ; t h e  h igher t h e  i n c om e  g r oup , 

t he h i gher p r o p o r t i on o f  fam i l i e s  inve s t ed in ins ul a t ion . H owever , 

f am i l i e s  in t h e  very h ighes t inc ome g r oup ( ov e r  $ 3 5 , 00 0 )  a r e  s ome

what l e s s  l i k e ly to l ive in f ul ly ins ula t ed h om e s  or  to h ave ad ded 

ins ula t i on in t h e  p as t  year t han t ho s e  j u s t  b el ow t h em . 5 3  

C unningham and L o p r e a t o  f ound t h a t  on ly 2 0  t o  3 0  p e r c en t  o f  

f am i l i e s  h ave ever mad e  sub s t an t ial o r  mod e r a t e  e f f o r t s  t o  i ns t a l l  

e ner gy - s av ing e quipmen t s uc h  as i n s u la t i on , s t orm windows , or  

weat h er s t r i p p ing . T h e  Annual H o u s i ng S urvey f o un d  t h a t  in t h e  

p r i o r  year a l o n e  15  p e r c en t  o f  home own e r s  added at t i c , r o o f , o r  

wall i n s ul a t i on . Ano ther r e cent s urvey und e r t aken b y  t h e  D e p ar t 

ment o f  Energy , t h e  N a t i on a l  Int er im Ener gy C on s ervat ion S urvey 

( N I E C S ) , f o und that d u r ing 19 7 7  and again in 19 7 8 ,  one - t h i r d  o f  
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a l l  f ami l i e s  r e p or t ed adding insul a t ion or o th e r  energy-sav ing 

e quipmen t t o  t he i r  homes . The l ower l evel o f  a c t iv i t y  f o und i n  the 

C unningham-L o p r e a t o  s t udy may r e f l e c t  a r e g i on a l  b i as , s in c e  i t  

was c o nd u c t ed i n  s o u t hwe s t ern s t at e s  w i t h  generally mild c l ima t e s  

wh ere r e lat ively inexp ens ive n at ur a l  g as i s  t h e  main h o u s e h o ld f u e l . 

H owever , mos t  o f  t h e  a c t ivi ty r e p o r t ed in the N I E C S  was i nexp ens ive , 

c on s i s t in g  mainly o f  w e a t h er s t r ip p ing and c aulking . Each year , 

on ly 6 p e r cen t o f  t h e  f am i l i e s  in t h i s  na t i on al s amp l e  r e p or t ed 

adding r o o f , a t t i c , b a s ement , or  w a l l  in s u l a t i on ; and only 5 p er 

c e n t  r e p o r ted add ing s t o rm wind ows or  a new furnace . S o  t h e  d o l l ar 

c ommi tment t o  c o n s e r v a t i on inv e s tmen t s  app e ar s  sma l l  in b o t h  t h e  

N I E C S  and the s urvey o f  s o u thwes t ern c i t i e s . 5 4  

I n  c on t r as t t o  C unningham and L o p r e at o , b u t  l ike the 19 7 7  

Annual H o u s i n g  S urvey ,  the N I E C S  f ound the p r o p o r t i on o f  p e o p le 

i nve s t in g  in c on s er v a t ion mat e ri a l s  t o  b e  smaller at  low inc ome 

l ev e l s  t h an at  higher ones . In almo s t  every c a t eg o r y  o f  c o n s e rva

t ion o u t lay , the p r o p o rt ion of p e o p l e  w i t h  inc omes b e l ow $ 5 , 00 0  who 

inves t e d  was sma l l e r  t h an in any of the higher income g r o up s . The 

p ro p o r ti o n  b uy ing inexpens ive ins u l at ion was 1 7  p er ce n t  o f  t h o s e  

w i th incomes b el ow $ 5 , 0 00  i n  b o th y e ar s , c ompared w i t h  2 5  p e rcen t 

o r  mor e f or mo s t  o t he r  income l eve l s . For  expen s ive ins u l a t i on 

and b ot h  inexp ens ive and expens ive e q u i pmen t , t h e  r ange was mu�h 

narrow er , . us ually b et ween 6 and 8 p e r cent f o r  mo s t  inc om e  g r o u p s �  

b u t  i n  mo s t  cas e s  l e s s  than 1 p ercen t f o r  tho s e  e a rn ing $ 5 , 00 0  

o r  b e low , and in s e v e r a l  c a s e s  1 1  p er c ent f o r  t ho s e  w i th in c omes 

of  $ 2 5 , 0 00  or  mor e . The near- p o o r  g r oup , h ow ever , w i t h  incomes 

b e tween $ 5 , 00 0  and $ 10 , 00 0 , w e r e  as  a c t ive in making mos t  i nv e s t 

m en t s  as  p e o p l e  i n  mid d l e- i n c ome b r acke t s . 5 5  

Ano t h e r  r e c en t  s urvey a l s o  f o und the p o o r  s li g h t ly und e r 

r e p r e s e n t ed among famil i e s  und e r t aking conservat i on ac t iv i t ie s . 

T h e  c i ty g overnment o f  S t .  P aul , Minnes o t a ,  conduc t ed a c ommun i ty

wide s urvey o f  hous e h o l d  energy u s e  in Feb r uary , 1 9 8 0 , and r e ached 

an unu s ua l ly large s amp le of  35 , 00 0  h o u s e h o l d s  thr o ugh a mai l  

q u e s t ionnai r e .  When energy d e c is ions a r e  c a t egor i z ed a s  c u tb acks 

( c lo s ing r ooms , l ow e r in g  thermo s t a t  s e t t i ng s )  or  ef f i c iency in

ve s tmen t s  ( new f urnac e s  or ins u l at i on ) , s ep ar a t e  p a t t erns app ea r . 
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D i f f erences among income g r oups  a r e  n e i ther c o n s i s t e n t  nor  l a r g e  

wh en i t  c o m e s  t o  making cutb acks , b u t  h ig h er income f ami l i e s  a r e  

m o r e  l i ke ly t o  make e f f i c iency inve s tm en t s  ( s ee T ab le 3 ) . O th e r  

c h ara c t e r i s t i c s  t h a n  i n c ome d is t in g u i s h ed the mor e a c t iv e  f r om t h e  

l e s s  a c t ive c on s e rver s ;  homeowner s , t h e  e l d e r ly ( 6 0  and over ) , 

middle-ag ed f am i l i e s  ( 30 - 5 9 ) , and lar g e r  h o u s e h o l d s  und e r t o ok 

more c o n s e rv a t i on a c t iv i t i e s  t h an o t her s .  The S t .  P aul s ur vey 

a g r e e s  w i t h  C unningham and L op r eat o in  ano th er r e s pe c t . P e o p le 

were as ked wh e t her t h ey t h o ug h t f uel s h o r t ag e s  wer e  a maj o r , min or , 

o r  no  prob lem . Alm o s t  two - t hi r d s  c o n s i d e r ed f uel s h o r t a g e s  t o  b e  

a maj o r  p r ob lem , w i th upp e r  inc ome p eo p le mor e l ikely t o  i d en t i f y  

t h e  p r ob lem as  maj or  and low- income p eo p le mor e  like ly t o  b e l ive 

t h e r e  was no s h o r t ag e  or the s h o r t a g e  was n o  p r ob lem . H owever ,  

t h e  h o us eh o l d s  t h a t  b e l ieved s h o r t ag e s  were n o t  a p r o b lem w e r e  

mo re ac t ive in c o n s e r v a t i on t h an t h o s e  t h a t  c o n s i d e r e d  t h em a 

p r ob lem ( s ee  T ab le 4 ) . 

The C unningham-Lo p r e a t o  f in d ing t h a t  t h e  p oo r  wer e over

r e p r e s en t ed among p e o p l e  making m a t e r i a l  i nves tmen t s  in con

s ervat ion is  n o t  s up p o r t ed b y  th e s e  o t her s urvey s . C unningham 

and L o p r e at o a l s o  f ound s ever e limi t s  t o  t h e  extent  o f  f u ture in-

ve s tmen t s  the p o o r  m i g h t  make in c o n s e r va t i on , and in t h i s  t h ey a r e  c 

mo re in line wi th the s ub s eq uen t s t ud ie s . I n  t h e i r  s urvey , t h e y  

asked p e o p le what  would b e  t h e  maximum amount o f  t ime they would 

be will ing t o  wait to r e c over var i ous levels of inv e s tmen t in 

ener gy-s aving e q uipment in the f orm o f  sav in g s  on t h e i r  fuel 

b ills . P e op le in the  two low e s t in come g r o u p s  (b e l ow $ 5 , 0 00 ,  

and f r om $ 5 , 00 0  t o  $ 1 0 , 00 0 )  w e r e  w i l l i ng t o  wa i t  an aver age o f  

only s ix mon t h s  t o  r e c ov e r  a n  inve s tment o f  $ 100  o n  home i n s ul a t i on , 

and only ab o u t  1 1 / 2  y e a r s  t o  re cover an ins ula t i on o u tl ay o f  

$ 50 0 . Higher inc ome g r oup s w e r e  w il l ing t o  wai t  on aver age ab o u t  

1 1 / 2  year s f o r  a $ 1 00  ins ul a t i on inves tmen t t o  p ay f o r  i t s el f , 

and up t o  4 1 / 2  y e a r s  f o r  a $ 5 00 inve s tmen t . Acc e p t ab l e  p ayb ack 

p er i o d s  for inve s tmen t s  in s to rm wind ows f o l l owed a s im i l ar 
5 6  p a t t e rn .  
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TABLE 3 .  PERCENTAGE OF HOUSEHOLDS MAKING L I F ES TYLE SACR I F I C E S  
AND ENERGY E FF I C I ENCY INV E STMEN T S , S T . PAUL , MINN E S OTA 

HOU S EHOLD I N COME 

Les s Than 1 0 , 00 0  1 6 , 00 0  2 5 , 00 0  
$ 10 , 0 0 0  1 5 , 9 9 9  2 4 , 9 9 9  

I 
o r  M o r e  T o t a l  

L I F E S TY L E  
C UTBACKS 

C lo s e  O f f  6 3  5 6  5 6  5 4  5 8  
Rooms 

Turn D own 8 5  8 7  9 0  9 2  8 9  
Furna c e  
Therm o s t a t  

T urn Down 6 6  6 5  7 0  6 6  6 7  
l�a ter  Heat e r  
Thermo s t a t  

EFF I C IENCY 
INVES TMENT S  

Ins t a l l  a Mo re 2 2  2 3  2 6  2 9  2 5  
E f f ic ie n t  
Furnace 

In s ul a t e  5 1  5 0  5 1  6 4  5 6  
A t t ic 

I n s u l a t e  4 0  3 9  4 2  4 7  4 2  
W a l ls 

S o ur c e : S aint  P aul , Minnes o t a ,  Energy O f f ic e , D a t a  T a p e  o f  
S ai n t  P a u l  Energy Mob i l i z a t i on S urvey , Feb ur ary 1 9 8 0 . 
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TABLE 4 .  AVERAGE N UMBER OF ENERGY C ON S E RVAT I ON ACT IV I T I E S  
TAKEN BY RESP ONDENT P ERC EP T I ON S  OF  FUEL S HORTAG E S  ( OF 1 8  
P O S S IB LE C ON S ERVATI ON ACT IVI T I E S ) 

AVE RAGE N O . OF ENERGY P E RCENT OF 
P ERC EPT I ON OF P ROBLEM CON S ERVAT I ON ACT I V I T I E S  RES P ONDEN T S  

A Maj or  P rob l em 8 . 3 6 2  

A Minor P rob lem 8 . 4  1 9  

N o t  a P r o b l em at  Al l 8 . 9 2 

Th ere I s  No  S ho r t a g e  8 . 8  1 1  

N o  Op i n i o n  8 . 0  6 

T o t al 8 . 4  1 0 0  

S o ur c e : S a in t  P au l , Minnes o t a ,  Ene r g y  O f f i c e , D a t a T a p e  o f  
S aint P aul E ne r gy Mob i li z a t i o n  S ur v ey , F eb ruary 19 8 0 . 

.. 

: 



- 85 -

In add i t ion , C unningham and Lopr e a t o  c o l l e c t ed in f orma t i on on 
what l ev e l s  of  r educ t ions p e o p l e  t h o ugh t t hey would make in t h e  

u s e  o f  d i f f e r e n t  f ue l s  i f  t h e  p r i ces  inc r e a s ed by amount s  varying 

f r om 5 p er c en t  to 150 p er cen t . Her e , t oo , t h e  mes s ag e  w a s  t h a t  

t he p o o r  a r e  le s s  ab l e  t o  c u t  energy u s e  t h an o th e r  g r oup s . P eo p le 

w i t h  in comes b e l ow $ 5 , 00 0  indi c a t e d  they would make r ed uc t ions in 

t heir us e of g a s o lin e  as  p r i c e s  r o s e  ab o u t  30 p er c en t , b u t  b eyond 

tha t p o in t  d o ub t ed wh ether t h ey c o ul d  make f ur t her c u t s . F o r  

e l ec t r i c i ty and n a t ur a l  gas , a s  we l l ,  t h e  p o o r  ind i c a t e d  t h ey would 

cut their c on s ump t ion in th e f a c e  o f  p r i c e  in c r e a s e s  of up t o  

3 0  t o  40 p er c en t , b u t  b eyon d t h a t  p o in t  t h ey f o resaw n o  fur t h e r  

level o f  r e duc t io n . 5 7  

T h a t  t h e  p o o r  have l i t t le mar g in f o r  f ur t h er cutb acks o r  s ub 

s t an t ial c o n s e r v a t ion inves tmen t s  s e ems c le ar f r om t he s e  r e

s p ons e s , even a llowing f o r  s ome d i f f e r en c e s  b e tween s t at ed i n t en t  

and a c t ua l  b ehavio r . B ut a more s t ar tl ing f in d ing i s  t h a t  t h e  

o th e r  g roup leas t r e s p on s ive t o  f ut ur e  p r i c e  inc r e a s e s  cons i s t s  o f  

f am i l i e s  with inc omes o f  $ 2 5 , 00 0  o r  m o r e . Thes e f ami l ie s  ind i c a t e  

t h ey would make mod e r a t e reduc t i on s  i n  t h e i r  us e o f  f u e l s  i f  

p ri c e s  r i s e  b y  40 t o  5 0  p e r c en t , b u t  t hey exp e c t  t o  make f ew c u t 

b acks b ey ond t h a t  p o in t . Midd l e- income g r o up s , i n  c o n t r as t ,  exp e c t 

t o  keep c u t t in g  as  p r i c e s  keep r is in g . Cunn ingham and L o p r e at o 

not e :  

Th e a s s ump t ion i s  wide s p r e ad t h a t  low - in c ome g r oup s 
c annot d o  much ab o u t  t heir energy use  and t h a t  h igh
income g r o u p s  w i l l  n o t . The p r e s en t  f ind ings t end t o  
b ear o u t  t h a t  a s s ump t i o n  • • •  l t  is  app aren t t h a t  p r i c e  
increas e s  a r e  much m o r e  e f f ec t i ve in c e n t ives f or s ome 
g ro u p s  o f  p eo p l e  t h an f o r  o ther s , and tha t t h e  h i gh 
energy u s e r s  ar e n o t  t h o s e  m o s t  a f f ec t ed . s 8 

Th e s e  ana ly s e s  l e ad C unningham and L o p r e a t o  t o  a con c lus ion 

that s eems well f o und ed . Wi th low- income f am i l ie s  already c u t t ing 

the ir energy us e and unab l e  to c u t  much more , and wi th upp er

income f am i l i e s  not overly c o n c e rned ab o u t  t h e  r i s ing c o s t o f  

energy , t h e  mo s t  p r om i s ing p lace t o  l o ok f o r  f u ture c ons erva t ion 

i s  to the m i d d l e- income group . Fami l i e s  w i t h  n ear-average incomes 

are p o o r  eno ugh t o  feel the p re s s ur e  of ris ing p r i ces , b ut t h ey 

may h ave enough res o u rces to b e  ab le to inve s t  in c ons e rva t ion , an d 

they may h ave a long eno ugh t ime-ho r i zon to a c c ep t r eas onab l e p ay -
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b ack p er i o d s  f o r  th e i r  inves tmen ts . The s o c i a l  imp l i c a t ions , howeve r ,  

a r e  p e rv e rs e . Low-i n c om e  f am i l i e s , who were alr e ady s p en d i n g  1 5  
5 9  p e r c en t  o f  the i r  inc ome o n  ener gy i n  t h e  e a r l y  1 9 7 0 s , w e r e  h i t  

h ar d e s t  b y  ener gy p r i c e  i n c r e as e s , and had t o  c u t  b ac k  o r  cons erve 

unt il t hey had l i t t le mar g in for any f ur th e r  ener g y  s aving s .  

Having exhaus t ed t h e  ab i l i ty o f  the p oo r  t o  ab s o rb f ur th e r  c u t s , 

t h e  energy e conomy w i l l  t ur n  next  t o  t h o s e  in t h e  next-h i g h e r  in

c ome b r acke t . P r ic e  incent ives w i l l  t h en p u s h  t h e  m i d d l e- c la s s  t o  

make f ur t her c u t s  in l iv ing s tandard s and fur t her inves tment s  in 

c on s e r v a t ion . Meanwh il e , f am i l i e s  w i t h  incomes in t h e  top f i f th , 

who s p e n t  on ly f o ur p e r cent o f  t h e i r  e arning s f o r  energy in t h e  

e ar ly 1 9 7 0 s , and w h o  c on s ume b y  f a r  t h e  g r e a t es t amoun t o f  energy 

per f am i ly , c an a f f o r d  to k eep enj oying a h i gh s t an d a r d  o f  l iving 

w i th o u t  much need for  e i ther c u t b a c k s  or  c o n s er v a t i o n . This  s y s

t em i s  n e i th er e q ui tab l e  n o r  e f f i c ien t , b u t  i t  i s  an inev i t a b l e  

r e s u l t  o f  r e lying on p r i c e  t o  f o r c e  c on s e rv a t i on . 

I I . P r ospe c t s  f o r  Change 

R e s e a � c h  t o  d a t e r ai s e s  s e r i o u s  d o ub t s  ab o u t  whe th e r  h o u s e h o l d  

c o n s e rvat ion i s  l ik e l y  t o  make b i g  r ed uc t i ons in U . S .  ene r g y  u s e  

i n  the n e a r  f ut ur e . A l o o k  a t  c o n s e rv a t i on b eh av i o r  r ev e a l s  s ome 

b as i c  p r ob lems . The we l l- t o-d o , who have the re s o ur c e s  to inves t  

i n  g r e a t e r  energy e f f i c i en c y , a l r e ady h ave h o u s e s  t h a t  a r e  r e

l a t ive ly e f f i c ien t . In 1 9 7 3 , 9 4  p e r cen t o f  t h e  w e l l - o f f  ( t op 

f i f th )  o f  the p op ul a t i on had ins ula t ion in t h e i r  home s , as  d i d  
6 0  8 6  p er c e n t  o f  t h e  up p e r -m i d d l e  g roup ( ne x t  f i f th ) . They u s e  a 

g r e a t  d e a l  o f  ener gy n o t  b ec a u s e  o f  ine f f i c i ency b ut b ec au s e  o f  

t h e i r  l i f e  s ty l e . T h e i r  hous e s  are much l a r g er t h an t h o s e o f  t h e  

p o o r  and t h e  m i d d l e- c l as s , a n d  t h e y  own m o r e  app l ian ce s . Th ey a l s o  

own m o r e  s ec ond h omes and m o r e  c ar s . I f  cons ervat i o n  means ge t t ing 

more e f f i c i en t  ener gy use w i t h o u t  s a c r i f i c in g  l iving s t and ard s , 

they have only a l im i t ed r an g e  f or t h i s  f o rm o f  c o n s e rva t i on . 

There ar e t e chno l o g i cal p o s s ib i l i t ie s  f o r  them t o  b ec om e  s t i l l  

more ef f i c i e n t  t h an they a l r e ad y  ar e ,  b u t t h ey wan t a r e a s onab l e  

p ayb ack p e r i o d  f o r  any c o n s e rvat ion inves tmen t s . In t h e  s urvey o f  

c on s umers i n  t h e  S ou thwe s t , even p e o p l e  i n  t h e  h i g h e s t g r o up wan t ed 

t o  r e c oup any c on s e rv a t ion inve s tmen t s  in  t h e  f orm o f  f u e l  s avings 
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w i t h in le s s  t han f iv e  y e ar s , as  a l r e ady n o t e d . Y e t  t h e  P r i n c e ton 
d emons t r a t ion o f  how to r ed u c e  ener gy u s e  for s p ac e  h ea t ing by 

two- t h i r d s  t h r o ugh mod e s t insul a t ion and c a ulking e s t ima t e d  t h a t  

i t s  inve s tment would h a v e  a 1 0 -year p ayb ack p e r i o d . 6 1  And t h e  

c on s erva t ion- o r i e n t ed p r oj e c t i o n  o f  R e s o u r c e s  f o r  t h e  Futur e ' s  

t ho r o ugh and b alanced s t udy , E nersy in Amer ic a ' s  F u t ur e , as s umes 

t h a t  c on s umers w i l l  make inves tmen t s  i f  t h ey are j us t i f ie d  by a 
6 2  t en-year p ayb a c k . A t  a t im e  o f  d o ub l e-d i g i t  inf la t ion ,  t h er e  i s  

l i t t le r e a s on f or inve s t o r s  t o  f ind a t en p er c en t  r e turn a t t r ac t ive , 

and app aren t ly mos t  d o  n o t . 

At t h e  o t h er end o f  t h e  s o c i o - ec on om i c  l adder , t h e  p o o r  s t a r t 

w i t h  low e f f i c i e n cy o f  energy use . Only 4 1  p er cent o f  t h e  l owes t  

f i f th h av e  i n s ul a t i on i n  t h e i r  h om e s  and l e s s  t h an a t h i r d  have 

s to rm window s . 6 3  T h ey d r ive o lder c ar s , man u f a c t ur e d  b e f or e  t h e  

n ew f ed e r al m i l eage r e q ui remen t s  t oo k  e f f ec t ,  and t h e i r  a g in g  ap 

p l i an c e s  p r e s um ab ly a r e  l e s s  e f f i ci en t  t h an newer models . Y e t  

they do  n o t  us e much ener gy -- only a t h i r d  a s  much a s  t h e  w e l l- t o

do , c o un t in g  i nd i r e c t  ener gy consump t i on .  They would b ene f i t  f r om 

gr eat er energy e f f i c iency , b u t  making them m o r e  e f f i c ie n t  c o n s um e r s  

would n o t  s ave much f ue l  f or t h e  c oun t r y  a t  l a r g e , s in c e  t h ey us e 

s o  l i t t le anyway . Even t h e  small s avings t h a t  t hey m i g h t  make ar e 

unc e r t ai n  b ec a u s e  t h e y  lack t h e  r e s o ur c e s  f o r  inves tmen t , t hey de

mand a v e ry s ho r t  p ayb ack p e r i o d , and a h i gh p r o p o r t i o n  do  n o t  own 

t h e  h om e s  they live in . 

S omewher e  in t h e  m i d d l e  a r e  p e o p l e  who wan t t o  cons e rve 

and who h ave the r e s o ur c es t o  make c on s erva t i on p o s s ib l e . B u t  t h e  

m i s ma t ch p r ob l ems t h a t  d i s c o ur a g e  cons erv a t i o n  among t h e  p o o r  and 

t h e  w e l l - o f f  demon s t r a t e  t h a t  e f f e c t ive c on s erva t ion r e q u i r e s  a very 

s p e c ia l  c omb ina t i o n  of  c on s ump t i on p a t t erns , o p p o r t un i t i e s  f o r  

g r e a t e r  e f f i c iency , a n d  payb ack p e r i od s . T h er e  i s  no r e a s on t o  

as s ume t h a t  t h e  number o f  f amil i e s  w i t h  t h e  r i gh t c omb ina t ion i s  

b ig enough t o  b r ing ab o u t  c o n s erva t i o n  o n  a lar g e  s ca l e , a t  l e a s t 

un t il m o r e  i s  known ab o u t  h ow t y p ic a l  h o us eh o l d s  make ener gy d e

c i s i ons . Th e agg r e g a t e rec o r d  o f  energy c o n s ump t i o n  in t h e  

1 9 7 0 s  p r ovides  gr ound s f or no  more t h an mod e r a t e  expe c t a t ion s . 

O i l  s up p l i e s  have b een d i s ru p t ed , p r i c e s hav e  gone up une xp e c t ed ly , 
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and c ons umers h ave made c u t b a ck s  a s  w el l  as  c o n s ervat ion inve s t

m en t s . T h e  ne t re s ul t  i s  t h a t  ene r g y  c on s ump t i on p e r  h o u s eho l d , 

w h i c h  g r ew s ub s t an t i al ly in t h e  1 9 6 0 s , h a s  l ev eled o f f and h e ld 

cons t an t  in t h e  19 7 0 s . I t  h a s  n o t  de c l in e d  s o  f ar , b eyond a d r o p  

o f  l e s s  t h an o n e  p e r c en t  in 1 9 7 9 . 

A l t h o ug h  t h e  r e c o r d  o f  ene r g y  u s e  s o  f a r  d o e s  n o t  j us t i fy 

much o p t imism , ne i t he r  d oes  i t  p r ov i d e  g r o und s f o r  c on c l ud in g  t h a t  

t h e  l im i t s  o f  c o n s e rv a tion h a v e  alr e ad y  b een r eached . Even on t h e  

b as i s  o f  c urr ent t rend s , b ot h  gove rnme n t  and indus t r y  have r educ ed 

t h e i r  p r o j e c t ions of f u t ur e  ener gy demand . At the end of 1 9 8 0 , t h e  

D e p ar tmen t o f  Energy r ev i s e d  i ts e s t imat e  o f  t h e  g r o w t h  i n  energy 

d eman d thr ough 19 9 0  t o  one p e r c en t  a y e a r , d o wn f rom a f o r e c a s t  of  

2 . 5  p er cent two years a g o  and d own f r om an a c t ua l  g row t h  of 4 . 3  

p e r c e n t  a y e ar in t h e  d e c ade b e f or e  t he 1 9 7 3  o i l  emb ar g o . Th e 

Exxon C o r p o r a t i on c u t  i t s  ener gy demand f o r e c a s t  f o r  t h e  y ear 2 00 0  

t en p e rc e n t  b el ow i t s  19 7 9  es tima t e . 6 4  Fur t h e r  p ri c e  i n c r eas es 

hav e  no t ye t p u t  hou s e hold ene rgy u s e  t o a very seve r e  t e s t . 

The m a in inc r e a s e s  h ave b e en f o r  o il p r i c e s , b u t  in mo s t  o f  the 

c ount ry t h e  p r e d ominan t f ue l  f o r  h ome h e a t ing i s  n a t ur a l  gas . 

N at ur a l  gas  p r i c es are s t i l l  con t r o l l e d  a t  mod e r a t e  c o s t  l eve ls , 

and ther e f or e  have n o t  y e t  g iven mo s t  f ami l ies  a s t r ong i n c e n t ive 

t o  r ed uc e  t h e i r  energy c on s ump t i on f o r  h ome h ea t in g . 

N on-C ons erv a t i on Respon s es 

On e o f  the r e a s o n s  why t h e  c o n s e r v a t ion r ec o r d  i s  n o t  m o r e  

imp re s s ive i s  t h a t  f am i l i e s  f a c ed w i t h  r i s ing p r i c e s  can do  s ever a l  

o t he r  things b e s i de s  inves t  i n  m o r e  e f f i c i en t  e q uipmen t . O t h e r  

imp o r t an t  a l t e r n a t ives ar e cu t t ing b ac k  o n  l iv ing s t andar d s , 

swi tching f ue l s , and i n c r eas ing l a b o r  f o r c e  p ar t i c ip a t ion in 

o r der to r ai s e  income s . 

C u tb ac ks 

A charac t er is t ic r e s p o n s e  t o  f u e l  s h o r t a g e s  and p r i c e  in

c r e a s e s  has b e en f or p eo p l e  t o  r ed uc e the i r  s t an d a r d s  o f  c om f o r t  

conven i ence b y  s uch me as u r e s  a s  turning down t h e  h ea t  o r  making 

f ewer t r i p s . This r e s p on s e  does s ave f u e l , b ut at  the exp en s e  

o f  l iving s t andards . I t  i s  n o t  wha t  t h e  advo c a t e s  o f  c o n s ervat ion 

h ave in m ind . 

Q 
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L ow- inc ome f am i l i e s  may have l i t t le ma r g i n  f o r  c u t t in g  energy 
c o n s ump t i on w i th o u t  j eo p a r d i zing t h e i r  h e a l t h  or  b as i c  f un c t i oning . 

As t h e i r  u t i l i t y  b i l l s  g o  up , however , t h ey may neve r t he l e s s b e  

f o r ced t o  c u t  b ack in o r d e r  t o  keep p ay ing f o r  o t her n e c e s s i t ie s . 

F o r  the e l d e r l y  in par t icular , r e d u c in g  f ue l  u s e  c an b e  e x t r emely 

h a z ar d ou s . Wh en h o u s e  t emp e r a t ur e s  d r o p  int o  t h e  low s i x t i e s , 

many o lder p e o p l e  may s u f f er f r om a c c i d e nt a l  hypo t h ermia -- a 

r ap id l o s s  o f  b od y  h e a t  t h a t  can b e  f a t al . Every w i n t e r  b r in g s  

n ews p a p e r  rep o r t s · o f  p e o p le f r e e z ing t o  d e a t h  i n  t h e i r  home s , 

usua l ly t h e  p oo r  and the e l d e r ly . 6 5  S ome h e a t  waves als o b r ing 

s c o r e s  o f  d e a t h s  at  h ome , us ually to the p o o r  and e l d e r l y  who 
6 6  cann o t  a f f o r d  t o  us e a i r  c on d i t i on in g . 

T he p oo r  a l s o  r e s o r t  t o  cutb acks in s a f e ty s t an d a r d s  in o r de r  

t o  g e t  t heir h ea t . In t h e  w in t er o f  19 7 9 , J o s e Roman o f  B o s t o n  

b e gan t o  us e a s pa c e  h e a t e r  b ec aus e  h e  c o u ld no  l onger p ay f o r  o i l  

d e l iv e r i es . T h e  r o om h e a t e r  s t ar t ed a f i r e  t h a t  k i l l ed h i s  w i f e  

and f our c h i l d r en . The B o s t on G l o b e  t ook up h i s  c a s e  in an 

e d i t o r i a l  c al l in g  f o r  f e d e r a l  s ub s i d i e s  to he l p  t h e  p oor  p ay t h e i r  

f u e l  b i lls . E s t i ma t in g  tha t an ade q ua t e  p r o g r am migh t c o s t  f r om 

$ 2  b i ll i on t o  $ 4  b il lion , t h e  G l ob e admi t t ed t h a t  s uc h  a p ro p o s al 

s ound s o p en-ende d  and expens ive , b u t  c o n c l uded t h a t i t  " s ur el y  

s o un d s  l e s s  h o r r i fying t h an J o s e  Roman ' s  s cr e am s  in t h e  D o r ch e s t er 

n i g h t . " 6 7  

T h o s e  who f avor us ing ·p r i c e  inc r e a s e s  t o  p u s h  c o n s e rv a t i o n  

g enerally concede t h a t  s p e c ia l  mea s ur es a r e  needed t o  p r o t e c t  t h e  

p oor . And t h e  f e d e r a l  g overnmen t has i n d e e d  unde r t aken s ev e r al 

p r og r am s  t o  h e l p  the poor  weather i z e  their homes and p ay f o r  f ue l  

emer genc i e s . B u t  a l l  t h e  p r og r ams h ave b een very sma l l  r e la t ive 

to the need . I n  the f ir s t  two years of o p e r a t i o n , the main 

wea ther i z a t ion p r o g r am s  re ached l e s s  t h an f o ur p e r c e n t  o f  l ow

inc om e  hous in g in need ; and t he autho r i z a t i ons f o r  emerg en c y  energy 

a s s i s t an c e  we r e  eno ugh t o  meet only a small f r ac t i o n  of the f uel 
6 8  b il l s  o f  even t h e  mos t  s eve rly a f f e c t ed f am i l i e s . 

C u tb acks , in s h o r t ,  p r o d u c e  s o c i a l  c o n s e q uences t h a t  cannot  

be  a c c ep t ab le ,  and pub l i c  p o l i cy has y e t  t o  f ind e f f e c t ive way s o f  

c o p ing wi th t h em . 
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Swi t c h ing Fue l s  

B y  1 9 7 9 , l a r g e  numb e r s  o f  f am il i e s  who c o ul d  a f f o r d  a c on s erva

t ion inv e s tment dec i d e d  t o  make a d i f f e r en t  kind o f  i nv e s tmen t . 

They conve r t e d  o i l  b urn e r s  t o  n a t u r a l  g a s , o r  t h ey d is c arded an 

o i l  f urnace and ins t al led a new gas  b o i le r . By S e p t emb e r  1 9 7 9 ,  

t h e  Long I s l an d  L i g h t ing C omp any r e c e ived 3 3 , 0 00  r eques t s  f o r  

r e s id en t i a l  c onve r s i on s , wh i l e  o t h e r  u t i l i t i e s  i n  t h e  Nor t h e a s t  

a l s o  r e p o r t e d  making many t ho u s an d s  o f  home f u e l  c onve r s i o n s . T h e  

c o s t s  r anged f r om $ 50 0  t o  change o n l y  t h e  b urner t o  $ 2 , 0 0 0  or  m o r e  

t o  ins t a l l  a g a s - f i r e d  b o i l e r . Owne r s  o f  r en t al p r o p e r t y  a l s o  

swi t c h ed t o  gas . In t h e  l ar g e s t conver s i o n  o f  t h i s  kind , t h e  Le f r ak 

O r gani z a t ion in New Y o r k  c onve r t ed 5 4  a p ar tment b ui l d in g s  h ous ing 

9 , 2 0 0  f am i l i e s  t o  gas h e a� . 6 9  In t o t a l , a s urvey b y  the Ame r i c an 

Gas As s o c i at i o n  ind i c a t es t h a t  at  l e as t 3 6 5 , 0 0 0  f am i l i e s  c onve r ted 

t he i r  heating to  gas  ii 19 7 9 , an i n c r e a s e  of  155  p er c en t  over the 

1 9 7 8  l ev e l  o f  1 4 3 , 0 00 convers ions . M o r e  t h an 80 p er c en t  of  the 

1 9 7 9  c onv e r s i o n s  w e r e  in  three r e g i on s  where 7 0  p er c en t of  all o i l  

h e a t ing c us t om e r s  are l o c a t ed : t h e  N ew Engl an d , Middle  A t l an t i c , 

and Eas t N o r t h  Cent r a l  C ensus d i v i s i o n s . T hi s  v o l ume o f  conv e r s 

ions ma rks a re t urn t o  th e t rend b e f o re 1 9 7 0 , wh en convers i o n s  

aver a g ed 3 9 3 , 0 0 0  a year as g a s  p i p e l in e  c a p a c i ty was exp anded i n  

r e s iden t i a l  areas , p r io r  t o  h o o k-up r e s t r i c t i o n s  imp o s ed b y  s ta t e  
7 0  r eg u l a t o r y  agen c ie s  i n  the ear ly and m i d - 1 9 7 0 s . 

T h i s  i s  a r e s p o n s e  t h a t  s ave s money w i th o u t  s av ing ener gy . 

The swi t ch i s  f r om one l imi t e d  ene r gy s o u r c e  t o  ano ther . As a r e 

s u l t  o f  p ri c e  d i f f e r ent i a l s  b e tw een h e a t ing o i l  and n a t ur a l  g as , 

c onve r s ions in 19 7 9  p r om i s e d  t o  cu t h e a t in g  b il l s  b y  ab o u t  4 0  p er

c en t  for  t yp i cal s in g l e- f am i l y  h omes . But  un les s the  h ome own e r  

i n c r e as ed t h e  ef f ic iency o f  h i s  s y s t em a t  the s ame t ime , h e  would 

c on t inue t o  us e the s ame numb e r  of b t u ' s  und er e i t h e r  s y s t em ,  w i th 

no  n e t  reduc t i o n  in energy us e .  

Swi t ching f r om o i l  t o  n a t ur a l  gas  p o s ed no  p r ob l ems , b u t  

s imp ly f ai led t o  c ons e rve energy . O t h e r  f uel  swi t c h e s  p r od u c ed 

ob j ec t i on ab le s ide-re s ul t s . Many t h o u s and s o f  f am i l i e s  in t h e  

Nor th eas t swi t ched t o  wo od s t oves f o r  s om� p a r t  o f  t h e i r  h ea t . 

Ac c o r d ing t o  a s t a t e  s u rvey , a t  leas t two- t hi r d s  o f  a l l  V ermo n t  

a 
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h ous es  had wood s toves b y  l a t e  19 7 9 . 7 1  In Mas s a chus e t ts , almo s t  

one- t h i r d  o f  t h e  hous eh o ld s  b urned wood i n  1 9 7 8_ 7 9 . 7 2  S w i t ching 

to renewab le s our c e s  o f  fue l  c ou ld h e lp s o lve energy p r ob lems . 

Wo od i s  a p o t en t ial ly r enewab le r e s our c e , i f  f o r e s t s  ar e man a g ed 

p r op e r ly . B u t  a lar g e  p ar t  o f  t h e  New Eng land s u p p l y  comes f r om 

. pr iv a t e  woodlo t s , who s e  own e r s  are n o t  managing t h em t o  r ep l e n i s h  

what  i s  cut .  G r owing u s e  o f  wood s t ov e s  h a s  a l s o  l ed t o  g r owing 

c omp l ain t s  ab o u t  air  p o l lu t i on . F u r t h e r , many wood s t oves  ar e n o t  

ins t al l e d  p r o p er ly and b ec om e  f i r e  h a z a rd s . In 1 9 7 9 , t h er e  were 

96  rep or t ed deaths  in  Maine an d Vermon t  a t t r ib u t ed to  wo od s t ove 
7 3  f ir e s . T h e s e  s t at e s  had no  s u c h  dea t hs a t  a l l  a f ew years  e ar l i er . 

T h e  g r owing u s e  o f  w o od a s  a s o ur c e  o f  en e r gy i s  a l s o  p r o d u c in g  a 

s er ie s  o f  env i ronment al obj e c t ions . When t h e  B ur li ng t on , Vermon t , 

E l e c t r i c  D e p a r tment p r op o sed t o  b ui l d  a wo o d - p owered e le c t r i c a l  

gener at ing p lan t , b o th pub l i c  o f f ic ia l s  and c i t i z ens who app eared 

at  the p e rm i t  h e a r i n g s  r a i s ed o b j e c t i on s  to  p o t en t ial air  p o l-

lut ion p r ob l ems and t o  p o t en t ia l  damage t o  s en s i t ive w o o dland 
7 4 areas near t h e  p l an t  where a s h  would b e  d umpe d . 

Incre a s ing Lab or F o r c e  P a r t i c ip a t i on 

When the c o s t  o f  an imp o r t an t  cons umer i t em i n c r e as es , p e o p l e  

d o  n o t  nec e s s a r i ly inv e s t  in ways t o  us e l e s s  o f  i t . They may 

in s t ead f ind ways t o  p ay the higher p r i c � ,  and indeed may d e c ide 

to  b uy even mor e  o f  it  t h an t h ey d i d  b e f or e . Thi s  was t h e  s t ory 

of new s in g l e- f amily homes in the 19 7 0 s . Al t h o ugh t h e i r  s a l e s  

p r i c e s  wen t  u p  f as t er than med i an f am i ly inc ome , and t h e  ful l 

monthly c o s t  o f  owning a home ( inc�uding mor t gage p ayment s ,  

u t i l i t i es , t ax e s  and r ep a i r s )  went up ab o u t  twi c e  as f as t  as 

m ed i an inc om es , home s ales  c o n t inued at r e c o r d  l ev e l s  and t h e  

pr opor t i on o f  fam i l i e s  who w e r e  homeowner s incr e a s e d  s t ead i l y . 

Fur ther , t h e  new h omes t h a t  w e r e  s o ld were b igger and b e t t e r  
7 5  e q ui p p ed each year . C on s um e r s  w e r e  v e ry inven t ive in f ind ing 

ways t o  p ay t h e  new h i gher c o s t s  whi l e  als o  p a y in g  for imp r ov ement s  

i n  q ua l i ty . One o f  t h e  imp o r t an t  s t r a t eg i e s  was p o o ling t h e  in

c omes o f  husbands and working wive s . Among f ir s t - t ime h omeb uyer s ,  

t h e  p r o p o r t ion o f  f am i l i e s  w i th two wage- earner s was w e l l  ab ove 

the n a t ional ave r age . 
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T h e  up s ur g e  o f  mar r ied women in t h e  l ab o r  f or c e  i s  w e l l  

known : f r om t h e  l a t e  1 9 4 0 s  t o  t h e  l a t e  19 7 0 s  t h e i r  p er c e n t a g e  

in the l ab or f o r c e  m o r e  t han d o ub le d . By  1 9 7 8 , 4 8  p e rc e n t  w e r e  

i n  the w o r k  f or c e , and t h e  Urb an I n s t i tu t e  p r o j e c t s  t h a t  b y  1 9 9 0 , 

two- t h i rd s  o f  a l l  marr i ed women und e r  5 5  w i l l b e  working . 7 6  Th i s  

t r end i s  und o ub t ed ly a r e s p o n s e  t o  i n f l a t ion , a t  l e as t in  p ar t .  

By  add ing ano ther wag e - e arner , l a r g e  n umb er s  o f  f ami l i e s  h ave b e en 

ab l e  t o  r a i s e  t he i r  i n c omes a s  f a s t as  t h e  c o s t  o f  l iving . F r o m  

1 9 7 0  t o  1 9 7 8 ,  t h e  C o n s umer P r ic e  Index was up by  6 8  p e r c en t , b u t  

med ian f amily i n c ome was u p  b y  7 9  p er ce n t . As inf l a t i on b ec ame 

mor e s ever e , mil lions o f  women j oi n e d  the l ab o r  f o r c e . Tha t  

t r oub l e s ome s o c i a l  p r ob lem o f  only a f ew y e a r s  a g o  -- t h e  l o s s  

o f  the w o rk e t h i c  - - d r o p p e d  f r om c onvers a t i on . I f  t h e  w o r k  e th i c  

had ever b een l o s t , in f la t i o n  h e l p ed p eo p l e  f ind i t  again . And 

f o r  t he maj or i t y  of f ami l i e s  who s e  in c om e s  kep t p a c e  w i t h  in f l a

t ion , t h e  pr i c e  incr e a s e  o f  energy was n o t  a s ev e r e  b urden . In 

c on s t an t  d o l l ar s , t h e  p r i c e  of g as o l in e  a c t ua l ly f el l  two p e r c e n t  

f r om 19 5 8  t o  1 9 7 8 ;  e le c t r i c i ty d r o p p ed 7 p e r c en t ; w h i l e  h ome h ea t 

i n g  o i l  r o s e  4 7  p er c en t  and n a tu r a l  g a s  3 1  p e r cent during t h a t  

p e r i o d . P r i c e  r i s es a f t e r  1 9 7 0  reve r s ed a long - t e rm d ownward 

t r end . 7 7  

Onc e  m o r e , p r i c e  in c r e a s e s  d o  no t nec e s s ar i ly l ea d  t o  c o n

s ervat i on .  T h ey may l e ad ins t ead t o  m o r e  w o r k  and h igher i n c ome s . 

Furthe r , they may n o t  even l e ad p e o p l e  t o  ad j us t  t h e i r  energy con

s ump t ion so as  to main t a in a c o n s t an t  s t andard of l iving . I f  r e

cent expe r ience w i t h  n ew h o u s ing i s  a g u id e , p e o p l e  who r a i s e  t h e i r  

i n c o m e s  w i l l  d o  t h e i r  b e s t  t o  i n c r e a s e  t h e i r  s t an dar d o f  l iving . 

Mo s t  ener gy f or ecas t s  s p eak o f  f u e l  r e q u i remen t s  t o  ma i n t a in t o 

d ay ' s  s t andard o f  l iving . I t  s e em s  mor e  l ikely t h a t  t h e  s earch 

for c on t inually h igher ma t er ia l  s t anda r d s  w i l l  cont inue , and t h a t  

ener gy r e q u ir emen t s  o f  the f u t ur e  w i l l  b e  g e a r ed t o  h i gher l eve l s  

o f  ac t iv i ty and a gr e a t er numb er o f  p o s s e s s i o n s . 

B eyond P r i c e  I n c en t iv e s  

S inc e p r i c e  incen t iv es a lone ar e lead ing to n o  m o r e  than 

mod e r a t e  energy c on s erv a t ion , wha t  ar e t h e  p r o s p e c t s  t h a t  add i t i on a l  

p u b l i c  or p r ivat e ini t i a t ives can induce p e o p l e  t o  s t ep up t h e i r  

4 
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c ons erv a t i on e f f or t s ? Many g overnment mea s ur e s  have b een p u t  
i n t o  e f f e c t  dur ing t he p as t  f ew year s , and many mor e ·  have b ee n  

s ug ge s t ed . Wha t  is m o s t  s t r iking ab o u t  t h e  r e c o r d  s o  f ar i s  t h a t  

t h e  new p o l i c i e s  p r omi s e  on ly l im it ed and g r ad ua l  r e s ul t s . Un

doub t edly mo r e  w i l l  b e  done in the f u t ure , b u t  i t  i s  h a rd to 

e s c a p e  the c on c l u s i on t h a t  a c c e le r a t ing cons erva t i on t hr o ugh 

d e l ib e r a t e  a c t i o n  i s  n o t  g oing to b e  a q u i c k  or e a s y  p r o c es s . 

One o f  t h e  ways in wh i c h  g ov e rnment c an h e l p  i s  b y  making 

s p e c i a li z ed knowl ed g e  of c on s er v a t ion o p p o r t un i t i e s  more r ead ily 

ava i l ab l e . Th e b i g  energy savings a c c omp l i shed b y  t h e  P r in c e t on 

t eam in in sulat ing h o u s e s  in New J er s ey d ep ended on s k i l l s  and 

m e t h o d s  t h a t  a r e  not  g en e r a l l y  ava i l ab l e  t o  h omeown e r s and c on

t r ac to r s . The r es e ar ch e r s  mad e use of inf r a- red p h o t ogr aphy and 

e lab o r a t e  in s t r um en t a t i on to t r ack d own a s er ie s  of smal l air  

l eaks t h a t  c umul a t ively was t ed a great  d e a l  o f  ene r g y . Und e r  the  

N a t i on a l  Energy A c t  of  1 9 7 8 , t he f ed e r a l  g ov e rnme n t  w il l  f un d  

s ta t e s  t o  d ev e l o p  energy aud i t  p r og r am s . Und e r  t h e  s t a t e  p r og r ams , 

u t i l i ty c omp any t echn i c ians w i l l  ins p e c t  h om e s  and r ec ommend t o  

homeown e r s  wtill.t t hey c an d o  t o  make t h e i r  h o u s e s  m o r e  e f  f i c i e n t . 

T h i s  s t r a t eg y  s eems very us e f u l , b u t  o f  c o ur s e  ther e i s  n o  way t o  

know how t h o r o ug h  t h e  aud i t s  wil l  b e  and h ow many homeowner s w i l l  

make inves tmen t s  on t h e  b a s i s  o f  t h e  adv i c e  t h ey g e t . The f ed er a l  

o f f i c i a l  i n  char ge o f  t h e  n ew p r og r am an t i c i p a t es t h at ab o u t  7 

p e r c en t  o f  t h e  homeown e r s  w i l l  a c t ua l ly g e t  aud i t s  each year . 

By 19 8 5 , h e  exp e c t s  t he p r o g r am t o  save a b o u t  one p er c en t  o f  the 

coun t r y ' s  cur r e n t  f or e i gn oil c o n s ump t ion -- not  an over l y  impr e s 

s ive amoun t , b u t  " ev e ry l i t t le b i t  h e l p s , "  ac c o rd ing t o  t h e  

d i r e c t o r . 7 8  

Governmen t c an make cons erva t i o n  a mor e a t tr a c t ive inve s tment 

b y  us ing sub s id i e s  to s hor t en the p ayback p e r i o d . The main a c t ion 

along t h e s e  l in e s  i s  a p r o vi s i o n  in t h e  Energy Tax Ac t o f  1 9 7 8  

permi t t ing t axpay e r s  t o  t ake an in c ome t ax c r ed i t  o f  1 5  p e r c e n t  o f  

t h e  c o s t  o f  c o n s erv a t i on inve s t m en t s  t hey make i n  t h e i r  home s , up 

to a maximum c r ed i t  o f  $ 3 0 0 . T h i s , t o o , s hould b e  h e l p f u l . B u t  

how much o f  a d i f f er e n c e  w i l l  i t  make ? Even in t he excep t i on a l ly 

f av o r ab le c a s e  o f  the P r in c e t on exp e r imen t , wh i c h  invo lved new t own 
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h o u s e s  r a t h e r  t han r e p r e s en t a t ive o ld e r  d e t ac h ed h omes , t h e  

e s t ima t ed c o s t  o f  $ 1 , 2 4 5  ( n o t  c o un t in g  t h e  aud i t )  h a d  a t en-year 

p ayb ac k .  A 15 p e r c e n t  t ax c r ed i t  would r e d u c e  thi s  c o s t  t o  

$ 1 , 0 5 8 , b r ing ing t h e  p ay b a c k  p e r i od down t o  8 . 2  y e a r s . 7 9  Th i s  i s  

a mor e a t t r a c t ive r e t urn t h an t h e  t en-year p er i od , b u t  i t  i s  

s t il l  w e l l  above t h e  4 1 / 2  y e ar payb ack tha t mo s t  cons um e r s  wan t 

a c c ord in g  t o  t h e  C unningham-Lop r e a t o  s urvey o f  the S o u thwe s t .  In 

any even t , f ew p e o p l e  have t aken adv an t ag e  o f  the energy t ax 

c r ed i t : ab o u t  twelve p e r c en t  o f  the t a xp aye rs c l aimed i t  i n  19 7 8  

and f ive p e r c e n t  in 1 9 7 9 , w i t h  t he c r ed i t s  g o ing d i s p r o p o r t i o na t e l y  

t o  fam i l i e s  w i t h  h ig h  inc ome s . 8 0  

P r iv a t e  s e c t or ini t i a t iv e s  m a y  wel l  h a v e  g r e a t er p o t en t i a l  

in  enc o u r ag in g  c on s e rv a ti o n  i nv e s t m en t s . Ind ividual i n s ul a t i on 

c on t r ac t or s  g ene r a l l y  lack b o t h  t h e  t e chni c a l  know l ed g e  and t h e  

c re d ib i l i ty t o  marke t a p ackage o f  s ui t ab l e  h ome impr ovemen t s  t h a t  

wo uld ach i ev e  s ub s t an t ia l  e n e r g y  s avin g s  at  r e a s onab l e  c o s t . 

Analys t s  o f  h o u s eho ld energ y  u s e  have p r o p o s ed ins t ea d  the c on

c e p t  of a " ho u s e d o c t or "  or en ergy c o n s u l t an t  -- a f irm t h a t  would 

s p e c i a l i z e  in t e s t ing h om e s  and i d e n t i f y ing a s er i es of inv e s t m en t s  

that homeown e r s  c o ul d  make i n  or der t o  imp r ove the t he rm a l  e f 

f i c iency o f  t he ir home s . A s  f u e l  p r i c e s  con t inue t o  i n c r e a s e .  i t  

s h o uld b e  p o s s ib l e  f o r  b u s in e s s  f irms t o  o f f e r  t h e s e s ervi c es o n  a 

c ommer c i a l  b as i s . S o  f ar t h e  c lo s e s t  app r o ach t o  t h i s  c o n c ep t h a s  

c ome f r om cer t ain u t i l i t y  c omp an ies  and c on s umer o r g an i z a t i on s . 

E l ec t r ic u t i l i t ie s  in many par t s  o f  t h e  c o un t r y  now hav e in

cen t ive s to en c o ur a g e  house h o l d  c o n s e rv a t i on . At c ur r en t  in t e r e s t  

r a t e s , n ew power p lan t s  ar e v e r y  c o s t ly t o  f in anc e .  F ur t he r . t h e  

r eg u l a t or y  and p o l i t i c a l  ob s t ac le s  t o  power p l an t  c o n s t r u c t i o n  a r e  

s ev er e .  Und er t h e s e c ir c ums t an c e s , p ower c ompan i e s  may f ind i t  

mor e  f eas ib le t o  mee t  new energy demand by h e l p ing t he ir p r es en t  

c u s t om e r s  t o  cons e rv e  r a t h e r  than b y  expanding t h e i r  gene r a t in g  

c a p ac i ty .  P ac i f i c  G a s  and E l e c t r i c , P a c i f i c  Power a n d  L i g h t , and 

the Tennes s ee Val ley A u t hor i ty h av e  gone f ur t h e s t  in t h i s  d i r e c t i on , 

w i t h  the app r oval o f  s t a t e  r e g u l a t o r y  a g en c i e s  in t h e i r  s ervi c e  

areas . Pac i f ic G a s  and E l e c t r ic now o f f e r s  home aud i ts and r e c om

mend a t i ons f o r  energy s av in g  to i t s  c u s t om e r s  in C a l i f or n i a , 
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t og e ther wi th b el ow-marke t  l oans t. o  h elp f inan c e  w e a t h e r i z a t ion 

and o th e r  measur e s , a t  a c o s t  of  more than $ 3 7  m i l l i on in 1 9 8 0 .  

T h i s  c om p any h a s  a l s o  pr o p o s ed a new s er i e s  o f  z e r o- in t er e s t  loans 

to f inance c e r t ain c o s t - e f f ec t ive cons ervat ion measur e s . 8 1  P ac i f ic 

P ower and L i g h t  has a l r e ad y  b een c onduc t in g  f r ee energy aud i t s  and 

o f f e r ing i n t er e s t - f r e e  l o ans ; as of Mar ch 1 9 8 0 , t h i s  f ir� h a d  

p er f o rmed e n e r g y  aud i t s  f or 14 , 00 0  c us t omer s , o f  w h o m  8 , 00 0  h a d  

mad e the r e c ommen d e d  ins t al l a t i on s  • .  As o f  Oc t ob er 1 9 7 9 ,  t h e  

Tenne s s ee Valley Autho r i ty h a d  aud i ted m o r e  t h an 1 5 0 , 0 00 h o m e s  and 

h ad mad e  6 0 , 00 0  in t er e s t -f r ee r e tr o f i t  10ans . 8 2  

Two p r iv a t e  non-p r o f i t  o r g an i z a t i on s  i n  Rho d e  I s land and 

Mas sachus e t t s  have a l s o b een a c t ive in t h i s  f ield . Rhod e  I s l ander s 

S av ing Energy ( RI S E ) , b ac ked b y  l o c al u t il i t i es , o f f er s  f r e e  home 

energy audi t s , s el e c t s  a p p r oved c on t ra c t o r s  t o  d o  the home imp r ove

m en t  work , s u p e rv i s es  and ins p e c t s  t h e  work , and help s c o n s umer s 

g e t  b el ow-mar ke t  loans f r om p a r t i c ipa t ing b anks . Mas s achus e t t s  

Fair  S h a r e  d o e s  h ome aud i t s  f o r  a f e e  o f  $ 4 5  and o f f er s  t r a in ing 

and d emon s t r a t i o n s  to d o - i t-your s e l f er s  and in t er es t ed l o c a l  

o r g an i z a ti on s . T he s e  o p er at i o n s  o f  t h e  p ub l i c  u t i l i t i es  and 

non-p r o f i t  o r gan i z a t i o n s  have n o t  y e t  b een evalua ted sys t ema t ic a l l y  

t o  es t ab li s h  t h e  ext en t  o f  f u e l  s av i n g s  t h ey a r e  a ch i eving , b u t  

t h e  inf orma t i on ava il a b l e  t o  d a t e  s ug g e s t s  t h a t  t h e i �  app ro a c h  ho lds 

r e a l  p r om i s e  f or t he f u t ur e .  

Regul a t in g  t h e  P r od u c t  

Wh e r e  p r i c e  incent ives a lone d o  n o t  m o t iva t e  p e o p l e  t o  make 

c on s e rv a t i on inves tmen t s , ano t h er g overnmen t a l  app r o a c h  is t o  

imp o s e  c on s e r v a t i on s t an d ar d s  t h r o ug h  p r o d u c t  r eg u l a t i on . Under 

s om e  c i r c ums t an c e s , t h i s  c an b e  an e f f e c t ive s t r a t egy . T h e  c a s e  

o f  au tomob i l e  f ue l  e f f ic iency i l lus t r a t e s  a s i t u a t i on wh e r e  r egula

t ion ap p e ar s  very p r om i s ing . Even a f t er s everal years o f  sharp 

p r ic e  increas e s  in the early 1 9 7 0 s , the c o s t o f  g as o l in e  a l on e was 

s t i l l  not  h igh enough to  mo t iv a t e  cus t omer s t o  b uy f u el-e f f i c ient 

c ar s . At  19 1 8  leve l s , t h e  c o s t  o f  g a s o lin e  was ab o u t  4 ¢ p er m i l e , 
or  $ 4 00 per  year f o r  the ave r a g e  car . The Res our c es f or t h e  F u t u r �  

ener gy ' r e p o r t  no t es t h a t  t h e  p a t t ern o f  c a r  s al e s  b y  w e i g h t  i n  t h e  

Uni ted S t at es ind i c a t ed t h a t  as  o f  1 9 1 8  only a sma l l  minor i ty o f  
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b uy e r s  f o und t h e  h i gh f ue l  e c o n omy o f  the smal l e s t c a r s imp o r t an t  

enoug h  t o  over c om e  o ther cons i d e r a t i on s . Eur o p e an exp e r i e n c e  

s ugge s t ed t h a t  g a s  pr i c e s  m i gh t  have t o  b e  t h r e e  t im e s  a s  h i gh in 

order to  p er s uade b u y e r s  t o  get  f ue l - e f f i ci e n t  car s . 8 3  

The Energy P o l i c y  and C o n s erv a t i o n  A c t  o f  1 9 7 5 , howev e r , r e

q u i r e d  a u t o  manuf a c t ur er s t o  a c h i eve an ave r a g e  f l e e t  m i l e a g e  o f  

1 8  m i l e s  p e r  g a l l on by 1 9 7 8 , r is ing i n  s t ag e s  t o  2 7 . 5  m i l e s  p e r  

g al lon b y  1 9 8 5  ( ab ou t  twi ce t he aver a g e  m i l eag e o f  new c ar s  i n  

1 9 7 4 ) . T h e  r e q uired t e c hn o l o g y  was mos t ly a l r eady availab l e ,  s i n c e  

E u r o p ean and J apane s e  manuf a c t ur e r s  h a d  a l r ead y deve l o pe d  f ue l

ef f i c ien t m o d e l s . A l t h o ugh t he chang eover i s  c o s t ly , t h e  a u t o  

compan i e s  h ave s o  f ar b een ab l e  t o  m e e t  t h e  n e w  y e a r l y  m i l e a g e  

r e q uir ement s ,  and t r an s p or t a t i o n  exp e r t s  e xp e c t  t h em t o  m e e t t h e  

1 9 8 5  r e q ui r em en t s  as  w e l l . By 1 9 8 0 , t h e  d emand f or n ew c a r s  

s h i f t ed m o r e  d e c i s iv e l y  t oward fuel- e f f i c i e n t  mod e l s , a n d  G en er a l  

Mo t o r s  ann ounc ed p lans t o  exceed t h e  f eder al r eq u i r ement b y  

1 9 85 . 84  

P o l i t i c a l l y , r eg u l a t i on s  requiring a u t o  manuf act ur e r s  to  make 

t echn i c al impr ovemen t s  in t h ei r  p r oduc t s  h ave t ur n ed o u t  to b e  v e r y  

f e as i b l e . Alan Alt s h ul er h a s  anal y z ed the p o l i t i c s  o f  t h i s  r egula

t ion and h a s  ident i f ied s ever a l  r eas ons why i t  g en e r a t e s  f ew 

ob j ec t io n s  f r om t he v o t er s . The d i r e c t  imp ac t s  o f  p ro d u c t  

per f o rman c e  r eg ul a t i ons a r e  f e l t  b y  a f ew c om p an i e s  r a t h e r  t h an 

a lar g e  numb er o f  v o t er s . Af t er l o s in g  t h e  in i t i a l  b at t le over 

s af e t y  r e g ul a t i on s  in 1 9 6 5 , the aut o  manuf a c t ur e r s  have n o t  b een 

s tr on g l y  r e s i s t an t  to ext en s i on s  o f  t h e  r e g u l a t ions on t h e i r  p ro

duc t s . Their main c on c e rn h a s  b een to keep the c on t en t  of t h e  

r eg u l a t i on s  w i t h in t h e  r an g e  o f  t ec hn i c a l  and e c onom i c  f e a s ib i l i t y .  

A l t hough c on s um e r s  ult imat e ly pay t h e  c o s t s  o f  r eg u l a t i on , t h es e  

c o s t s  t end t o  be  "un c e r t ain , b l ur r ed , and d e f er r e d "  - - s o  t h a t  they 

have n o t  pr omp t ed v o t e r  p r o t es t s . 8 5  

T h e  Res o ur c es f or t h e  Fu tur e s t udy i d en t i f i es a f ew p r o b lem s  

t h a t  l im i t  t he e f f ec t iven e s s  o f  t h e  m i l eag e r eg u l a t i o n s . F i r s t , 

b eca us e they a p p l y t o  new c ar s  only , t her e w i l l b e  a l ag o f  s ev er a l  

y e a r s  b e f o re they c hange t h e  ave r ag e  m i l e a g e  o f  t h e  ac t u a l  f l ee t 

on the r o ad . S ec ond , c er t ain l i gh t w e i g h t  t r ucks t h a t  ar e exemp t 
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f r om t h e  r e g u la t i on s  ar e b e in� u s ed increas ing ly as p a s s eng e r  ve

h ic le s , and t h e i r  m i le ag e  i s  v e ry l ow , on t h e  o rd e r  o f  1 0  m i les  

p er g al l on . T h ird , as  l ong a s  g as p ri c e s  f ai l  to  make d r iv e r s  w an t  

t o  con s e rve , t h e r e  wi l l  b e  a g ap b e tween t h e  f u e l  e c o n omy imp o s ed 

b y  r egulat i on and t h e  ac t ua l  f u e l  e conomy a ch ieve d . D r iver s may 

n o t  m a in t ain t h e i r  eng in e s  in  t o p  cond i t ion , and t h ey may t ake 

advan t ag e  of g r e a t e r  e f f ic iency . to m ake m o r e  or l o n g e r  t r ip s . D e 

s pi t e  t h e s e  p r o b l em s , t h e  R e s our ces  f o r  t h e  Fu t u r e  s t udy p r o j e c t s 

t hat  t o t a l  n a t ional energy cons ump t ion f or au t o  t r an s p o r t  b y  t h e  

year 2 00 0  wi l l  b e  at  leas t 3 1  p e r c e n t  b e l ow t h e  1 9 1 6  lev e l , and 

p os s ib ly as muc h  as 48 p e rcen t lower . 8 6  T h i s  i s  an imp r e s s iv e  

s av ing . 

Making new h o u s e s  m o r e  energy- e f f i ci e n t  t hr ough p r od u c t  r e g u l a

t ion s e em s  a g r e a t  d e al h ard e r . Homeb uyer s a r e  w i l l ing t o  s p end 

money t o  b uy ex t r a . i n s u 1 a t i on and m o r e  e f f ic ient h e a t ing s y s t ems , 

b ut only t o  a l im i ted ext en t . S urvey t e am s  who que s t ioned p e op le 

s hopp ing at  d i s p lays o f  mod e l  homes in e ar ly 19 1 9  asked whe t h e r  they 

w ou ld be  w i l l ing to  buy upgr aded i n s u l a t i on , at  a c o s t o f  $ 1 , 1 5 0 ,  

and d oub l e - p ane w ind ows , a t  a c o s t o f  $ 2 , 5 0 0 . In t h e  e i g h t  c i t i e s  

s urveyed ; t h e  p r op or t i on wh o wan t e d  e x t r a  ins u l a t i on var i e d  f r om 

6 4  t o  8 3  p e r c e n t ; t h e  p r o p or t i on who want e d  d oub le-g l a z e d  wind ows 

v a r i ed f r om 2 3  t o  1 1  p e r cen t • .  A year e a r l i e r , p eo p l e  r e p ly ing t o  

t he s am e  s urvey had s h own mu ch s tr onger i n t e r e s t :  8 3  t o  9 1  p er c e n t  

f or upg r ad e d  ins u lat i on and 3 4  t o  9 1  p e rcent f o r  d o ub le g l az ing . 8 1  

S �rve y s  o f  new h ous es b ui l t  in 1 9 7 5 - 1 6  s how imp o r t an t  in

c reas e s  i n  the lev e l s  o f  ins u l a t i on and t h e  u s e  o f  d oub le-g laz ing 

in comp ar i s on w i t h  hous e s  b u i l t  in 1 9 1 3  and 1 9 1 4 .  N e a r l y  a l l  t h e  

n ew h o u s e s  in 19 7 5 - 1 6  h a d  b o th cei l i ng and w a l l  ins u l a t i on , and t h e  
88  ave r age t herm a l  value of the i n s ul a t i on inc r e as ed s ub s t an t i a l ly . 

D a t a  f r om the N a t i on a l  I n t er im Ener gy Cons erv a t i on Survey s h ow a 

s te ad y  t r end t oward lower energy u s e  p er s q uare f oo t  in  h om e s  o f  

m or e  r e cent cons t r u c t i on . Ave rage energy u s e  f igur e s  f o r  new hom e s  

d e c l in e d  b y  1 2  p e r c en t f r om 1 9 5 0  t o  1 9 6 0  and b y  ano ther 2 3  p e rcent  

f r om 1 9 6 0  t o  the m id - 19 1 0 s . 8 9  B u t  these g a ins rep r e s en t  on ly a 

small f r a c t i on o f  the ener g y  s aving s t h a t  ar e p os s ib le : a D e p ar t �  

ment o f  Energy e s t ima t e  i s  t h a t  new h omes c o u ld e as i ly b e  made 
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5 0  per c e n t  m o r e  e f f i c ien t t han they a r e . S ome c o n f i rm a t i on o f  t h i s  

v i ew c om e s  f r om a r e cen t s urvey b y  t h e  T ennes s e e  V a lley Aut h o r i t y  

o f  new h omes b u i l t  in  i t s  ar e a . T h e  TVA i ns p e c t o r s  f ound t h a t  8 3  

p e r c en t  o f  t h e  n ew h om e s  had l e s s  t h an ad e q u a t e  a t t i c  i n s u l a t i on , 

inc lud ing 2 0  p e rc e n t  w i t h  no  a t t i c  i ns ul a t i o n  a t  a l l , and 8 5  p e r 

c en t  h a d  no  f lo o r  ins u l a t i on . Accord ing t o  t h e  T V A  d i r e c t o r  o f  

e nergy c ons e rv a t i on , " B ui ld er s  ar e h o l d ing c o s t s  d own b y  l e av ing 

o u t  the s tu f f  p e o p l e  d on ' t  s e e . " 9 0  

One o f  t h e  main r e as on s  why b u i ld e r s  d o  n o t  make new h om e s  

s t i l l  m o r e  e f f ic ie n t  i s  tha t many o f  t hem d i s c over b uy e r  r e s i s t an c e  

o r  ind i f f e re n c e . A 1 9 1 8  rep or t f r om C h i c ag o  n o t e d  t h a t  b u y e r s  w e r e  

p as s ing up b e e f ed-up i n s u l a t i on p ackag e s  i n  f av o r  o f  s uc h  luxury 

o p t i on s  a s  ext ra r o om s . 9 l  In 1 9 8 0 , a Long I s land b u i ld er who t r i ed 

t o  marke t new homes wi t h  a w i d e  var i e t y  o f  energy- s aving f ea tur es  

f ound them only marg i n a l ly us e f u l  as  a s e l l i n g  p o i n t . He r eached 

a f am i l ia r  conc lus i on : "The p e o p l e  wh o need ene rgy s aving mos t 

c an ' t af f ord t o  b uy new hous ing , and t he p e op le who c an a f f o rd t o  

b uy new hous ing d on ' t h ave energy s av ing a s  a p r im e  c on s i d e r a-

t i  " 9 2  on . 

Home b u i ld e r s  try t o  p r ovid e what  p e o p l e  wan t  t o  b uy . C an 

r e g u la t i on g e t  t h em t o  p rovide mor e  energy e f f i c i en cy than n ew 

h omeb uy e r s  are w i l ling t o  p ay f or when t hey h ave a c h o i ce ? Un l i ke 

t he aut omob i l e  indus try , hom eb u i ld ing i s  a very f r agmen t ed , sma l l 

f irm b u s ines s . Regul a t i on i s  in t h e  hands o f  t ho u s and s o f  l o c a l  

g overnmen t s . T h er e  ar e 1 0 0 , 0 0 0  b ui ld e r s  i n  t h e  Uni t ed S t a t e s  and 

s ome 5 , 0 0 0  l o c a l  b u i ld i ng c od e s . B o t h  the b u i l d e r s  and t h e  l o c a l  

o f f i c i al s  have a l o n g  r e c ord o f  r e s i s t ing p r op os a l s  f or uni f orm 

b u i ld ing c od e s . 

The fed er al g overnment h a s  mad e s ev e r a l  e f f or t s  r e c en t ly t o  

m ove t oward uni f o rm t he rmal e f f i c iency s t andards t h a t  would app ly 

to all new b u i l d i ng s . The Energy P o li c y  and C on s e rva t i on Act o f  

1 9 7 5  r e q u i r e s  s ta te g ov e rnm en t s  t o  adop t mand a t or y  energy e f f i c i en cy 

s t and ar d s  f o r  new b u i ld ings as a c ond i t i on o f  c er t ain f ed e r a l  aid . 

F e d e r a l  agen c i e s  p r omo ted t h e  ad op t i on of a m o d e l  b u i ld ing cod e on 

t he subj e c t ; and by t h e  end of 1 9 7 9 , 42 s t a t e s  h ad ad o p t e d  s ome 

ver s i on of i t .  Early imp r e s s ions in t h e  f i e ld , h owev e r , are t h a t  
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i t  w il l  b e  a long t im e  b ef or e  l o c a l  b ui ld i ng ins p e c t or s  have the 

t e chni c a l  skill and m o t iva t i on to  en f o r c e  t h e  n ew c o d e  e f f ec

t iv e ly . 9 3  

Me anwh i l e , t h e  Energy C on s e rv a t i on and P r oduc t i on Ac t o f  1 9 7 6  

r eq u ir ed s ta t e s  and l o c a l i t i e s  t o  ad o p t  b u i ld i ng energy p e r f orman c e  

s t and ar d s . P e r f o rmance s tandard s al low g r e a t er f lexib i l i ty in t h e  

d e s i gn o f  b u i ld ing s t h an a t yp i c a l  b u i ld i n g  c o d e , and ar c hi t e c t s  

t end t o  f avor them f or t h i s  reas on . Howev e r , they r e q u i r e  even 

higher l ev e l s  of t e chni cal c omp e t en c e  on the p ar t  of b u i ld ing in

s p e c t o rs , and b u i lding insp e c t ion has b een an und e r f unded and 

p ol i t ic a l ly v u lne r ab le a c t iv i ty in mos t commun i t i e s . Ini t i al 

f ed e r a l  p r o p o s a l s  f o r energy perf orman c e  s tandards have g en e r a t e d  

w id e s p r e ad o p p O S i t ion and c o n t r over s ey . The C ongr e s s ional O f f ic e  

o f  T e chno l ogy As s e s sm en t  has r ev i ewed the s i t u a t i on and i s s ued a 

warning t h a t  i s , i f  any t hing , und er s t a t ed : " Fed e r a l  s tand ard s  t h a t  

mus t b e  enf o r c e d  b y  s t ate  and l o c a l  o f f i c i als  f ac e  many p rob l ems o f  

c omp l ian ce .  There i s  n o  ind i c a t i on tha t the p r ob lems o f  imp leme n t a

t i on h ave b e en g iv en t h e  app r op ria t e  l ev e l  o f  c on s i d e r at i on . 1I 9 4  

In s h o r t , n o t  a l l  r e g u la t o ry s i t u a t ions are as f av o r a b l e  t o  

ene rgy conservat ion as that o f  the au tomob i le ind us try . E�en i f  

t h e  imp l emen t a t i on p r ob lem s  w i t h  b u i ld i ng s t and ard s  were c omp l e t e ly 

s o lved , t h e  p ay o f f s  would b e  much s l ower t h an w i t h  aut o  ef f ic i ency 

s t and ard s .  W i thin r e l at ively f ew y ear s , newly manuf ac tur ed c a r s  

cons t i t u t e  a high p r o p o r t ion o f  a l l  c a r s  o n  the r o ad .  In hous ing , 

h owev e r , new c ons t ru c t i on in a g o o d  year ad d s  only ab o u t  two m i l l i on 

h o u s e s  t o  an exis t ing invent ory o f  8 0  mi l l i on , mos t o f  whi c h  w i l l  b e  

i n  u s e  f or many d ec ad es t o  c ome . 

B e cause h ous ing marke t s  a r e  e s s en t i a l l y  l o c al , l o c a l  g overn

ment m ay well be t h e  ap p r o p r i a t e  p l ac e  f o r  p o licy i n i t i a t ives 

af f ec t ing home h e a t ing and c o o ling . P o r t l and , Oregon , has devised 

an unus ual ly p r om i s i ng ap p r oa c h  t o  t h e  p r o b lem o f  energy e f f ic iency 

i n  hous ing . Any home owner who wan t s  t o  s e l l  h i s  h o u s e  af t e r  1 9 8 4  

w i l l  h ave t o  c e r t i f y  t o  t h e  b uyer t h a t  an energy a ud i t  has b e en 

d one and t hat  a l l  conserv a t i on inv e s tmen t s  t h a t  would p ay f o r  

t hems e lves i n  ten year s have b e en mad e . The c i ty w i l l  ar r ange f o r  

energy aud i ts t o  b e  c ond u c t e d  and wi l l  o f f er h e l p  w i t h  f i nanc ing . 9 5  
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Rea2p r a i s ing Hous e h o ld Energy C ons e rv at ion 

F ind i ng e f f e c t ive p o li c i e s  to e n c o u r a g e  h o u s e h o l d  ene rg y  c on

s ervat i on means f ind ing p o l i c i e s  t h a t  ma t c h  t h e  m i c r o-behav i o r  o f  

i nd ivid ua l f am i l i e s  wh o w i l l  make d e c i s ions ab o u t  c on s e rvat ion in

v es tmen t s . Thi s  rev i ew of energy c on s ump t i on sug g e s t s  a n umb er o f  

c ond i t i on s  t h a t  mus t b e  me t b e f o r e  p e o p l e  w i l l  d e c i d e  t o  m ake t h e i r  

h omes mor e e f f i ci e n t . F i r s t , f o r  a f am i ly t o  dec i d e  on c o n s erva

t ion i nv e s tmen t s  i t  mus t  h ave a home t h a t  i s  r el a t iv e ly ine f f i c i e n t  

a t  t h e  o u t se t .  S e c ond , p e o p l e  mus t have ad e q u a t e  know l ed g e  o f  wha t  

t o  do  t o  make t h e ir homes m o r e  e f f ic i en t . They mus t h ave c on

f id enc e in the s o ur c e  o f  i n f o rma t i on and c o n f id e n c e , as wel l , t h a t  

w ha t ev e r  c on t r ac t o r s  they h i r e  w i l l  d o  t h e  work c om p e t en t ly . 

T h i rd , t h e y  mus t have t h e  res o u r c e s  t o  inves t .  F o ur th , they mus t 

b e  p e r s uaded t h a t  the payb ack p er i o d  f o r  r e c over in g  t h e ir i nv e s t

ment i s  an ac c ep t ab le one . An imp o r t an t  f ac t or h e re i s  t h e  mob i l

i ty o f  Ame r i c an fami l ie s .  T h e  ave r a g e  f am i ly move s every f ive 

yea rs ; t h o s e  who change h o u s e s  on a t ime t ab l e  c l o s e  to the n a t i o n a l  

ave r ag e  w i l l  p r ob ab ly b e  re l u c t an t  t o  acc e p t  a p ayb ack p e r iod 

l onger t h an t h e i r  own p e riod of  r e s i d e n c e  in a h ome . F i f t h , they 

mus t b e  p e r s uad ed that inve s tmen t s  in c on s erv a t i on w i l l  y i e ld a 

g r e a t e r  r e turn t h an o t her u s e s  o f  t h e ir money - - a d i f f ic u l t  con

d i t i on to mee t  when m o n ey mark e t  f und s p ay m o r e  t h an f i f t een p er 

c e n t  i n t e res t p e r  year . 

In add i t ion t o  ma t c h ing the d e c is ion b e h av i or o f  ind i v i d u a l  

f ami l i e s , p o li c i e s  t o  e n c ou r age h o us ehold e n e r g y  cons e rv a t i on w i l l  

m e r i t  s u p p o r t  o n ly i f  t h e y  comp ar e f av o r ab ly w i th o ther energy 

al t ernat ives in  t e rm s  o f  b ene f i t s , c o s t s , and r isks . T h e  inf orm a 

t i on at  h and i s  f ar t o o  s k e t chy t o  a l l ow f irm j udgmen t s  o n  t h e s e  

p o in t s , b u t  the p o tent i a l  p ayo f f s  do  app ear s u b s t an t i a l  and t h e  

c os t s  and r i s ks l e s s  than tho s e  o f  o t her s tr a t e g i e s . I t  i s  im

p or t an t , howev e r , to acknow l e d g e  tha t cons erv a t i on i s  n o t  r i s k-f r e e . 

The 9 6  d e a th s  a t t r ib u t ed to w o o d - s tove f i r e s  in  two New Eng l and 

s t a t e s  h av e  a l r e ady b een men t i oned . One c an only imag ine t h e  

f u r o r  t h a t  would have r e s ul t ed i f  9 6  lives h a d  b een l o s t a s  a re

s u l t  of n u c l e a r  p ower ac c i d e n t s .  I n  ad d i t ion , a p o p u l ar ins u l a t i o n  

m a t e r i a l , u r e a  f o rma l d e hyde f o am ,  h a s  now b een iden t i f i ed as  a 
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c au s e  o f  c an c e r . In t h e  p a s t  f ew year s , an e s t ima t ed h a l f -m i l l i on 
9 6  homes h av e  b e en ins u l a t ed wi t h  t h i s  m a t e r i a l . Ag ain , one �an 

only s p e cu l a t e  on t h e  p ub li c  r e a c t i o n  t o  a s i t u a t i on i n  wh i c h  h a l f  

a m i l l ion f am i l i e s  we r e  exp os ed t o  c a r c inogens a s  a r e s u l t  o f  

nuc l e a r  p owe r . D e a t h s  and h e a l t h  ha z ar d s  s h o uld count e q ua l ly in 

ana l y s e s  of all energy a l t e rn a t ives . C o n s e rv a t i on involves r i sks , 

e ven t hough i t  d o e s  n o t  p o s e  the s t i l l  g r e a t e r  h a z a r d s  o f  nuc l e a r  

p ower , n o r  d o e s  i t  r a i s e  t h e  envir onment al t h r e a t s  o f  g r e a t er c o al 

u t i l i z at i on .  

A f u r ther c on s ide r a t i on t h a t  eme r g e s  f r om a l o o k  at  t h e  b e

h av i o r  o f  p e op le w i t h  d if f e r en t  incomes is t h a t  o f  e q u i ty in pub l i c  

p o l i cy . Cons e rv a t i o n  d r iven b y  higher f u e l  p r i c e s  d emands -- and 

g e t s  -- g r e a t e r  s acr i f i ces  f r om t h e  p o o r  t h an f r om t h e  r e s t o f  the 

p op u l a t i o n . Y e t  t o  w i n  pub l i c  supp o r t  f o r  an energy p o l i c y , i t  

w i l l  b e  imp o r t an t  t o  demons t r a t e  t h a t  wha t ev e r  s a c r i f i ce s  a r e  

n e ce s s ar y  w i l l  b e  shared o n  a f air  b as i s . P o l ic i e s  t h at incr e a s e  

t he l o n g - t erm d e p endency o f  p o o r  p e o p l e  o n  g ov e rnment p r og �ams t o  

h e l p  p ay t h e i r  b il l s  are f l awed f rom t he s t ar t . W e a t h er i z a t i on 

p ro g r am s  t o  imp r ove t h e  e f f i c iency o f  p o o r  p e op le ' s  homes c o uld b e  

a m o r e  p romi s ing way o f  reduc ing t he imp a c t  o f  f ue l  p r i c e s , w i th 

more l as t ing b en ef i t s . 9 7  However , f ind ing way s t o  make t h e s e  home 

imp rov emen t s  c omp e t en t ly and on a l a r g e  s ca l e  w i l l  n o t  be easy , 

p ar t ly b ec aus e o f  t h e  c omp l i c a t ing f ac t or  t h a t  mo s t  p o o r  p e o p l e  

live i n  r en t ed h o us ing . 

On b al an c e , t he evidence s o  f a r  should encour age a l l  lev e l s  o f  

g ove rnm e n t  t o  d ev i s e  and t e s t  c on s e rv a t ion p o li c i e s . 9 8  B u t  t h i s  i s  

a t ime-c onsuming p r o c e s s . A t  f ir s t g l an c e , c o n s erv at i on may app ear 

to o f f e r  t h e  advan t a g e  o f  s p eed ov er s uch a l t ernat ives as  syn t he t i c  

f ue l s  and s o lar energy , which dep end on t h e  invent ion o f  n ew t e ch

n o l ogy . Y e t  d e s i gn ing app r o p r i a t e  p o l i c i e s  and p r og r ams , b ui ld ing 

p o l i t i c al sup p o r t  f or t h em , and ad j us t ing th em to the r e al i t i es o f  

human b eh av i or t akes t ime a s  w e l l  a s  ingenui ty . The t ime t a b l e  f or 

inven t in g  and adop t ing wo rkab le p o li c ie s  may n o t  b e  much s ho r t e r 

t h an the t im e t ab l e  f or t e c hno l o g i c a l  deve l o pmen t . H o u s e h o l d  energy 

conserv a t ion d e s e rve s a s e r i ous exp l or a t ion and an e f f or t  to make 

i t  wor k .  B u t  exp ec t a t i on s  s h o uld be r e al i s t i c , and t h e  maj o r  energy 



- 102 -

s t ud ie s  s o  f ar h ave adv o c a t e d  cons e r v a t i on as a s h o r t - r un s o lu t ion 

t o  t he n a t i on ' s  ene rgy p r ob lem w i t h o u t  s t ud ying t h e  s ub j e c t  v ery 

c ar e f u l ly . 
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2 .  D I S CU S S I ON OF HOUS EHOLD ENERGY CONS ERVAT I ON : THE REC ORD AND 
THE P RO S P E CT 

Ar t hur Ro s en f e ld op ened t h e  d is c us s i o n  b y  add r e s s ing the 

ques t i on of  t h e  p e rc e iv ed s u c c e s s  o r  the p e r c e ived extra value of  

energy c on s erv a t i on home s . Lee C a l l away r e s p onded that P G &  E t s 

Energy C on s e rv a t ion Homes P r o gr am o f f er s  b ui ld e r s  incent ives t o  

add m e a su re s  t h a t  exc ee d  the s ta t e  c o d e  and c o s t  $ 10 0  t o  $ 30 0  

p er hous e , d e p ending on t h e  b u i ld ing v o lum e . The inc en t ive p r o

v id ed i s  b e tween a t h i r d  and a s ix t h  o f  the c o s t .  Surve y s  o f  

p e o p l e  who live i n  t h e s e  h omes e s t ima t e  tha t t h e  added value i s  

s omewhe r e  b e tween $ 6 0 0  and $ 1 , 00 0 . Owner s p u t  a h igher value on 

c ons erv a t i on f ea t ur e s  t h an t h e s e  f ea t ur e s  a c t ua l l y  c o s t t h e  

b ui l d e r . T e l l ing t h i s  t o  t h e  b u i ld er s has b een v er y  h e l p f u l  in 

g e t t ing t h em to p ar t i c ip a t e  in the inc en t ive p r o g r am .  In t h e  

C a l i f o r n i a  h ous ing marke t a b u i ld e r  d o e s  n o t  h ave t o  p u t  any t hing 

e x t r a  on a h o u s e  t o  s e l l  i t . T h e r e  is no  incent ive to g e t  a 

s el ling advan t ag e unl e s s  a c us t omer m i g h t p r e f e r  a h o u s e  w i t h  

energy c o n s e rv a t i on f e a t ur e s  over a h o u s e  t h a t  d o e s  n o t  have t h em .  

A c c o r d ing t o  F r i e d e n , t h e  nat i on a l  expe r i en c e  w i t h  energy 

conserva t i on f ea t u r e s  h a s  b een very mixed . S ome b u i l d er s  have 

t r i ed t o  make a s p e c i a l  f e a t ur e  of b ui ld ing h i g hly e f f i c i e n t  hous e s  

t o  s e e  i f  they c an s e l l  them and r ea ch a s p e c i a l  marke t . O t h er s  

c onclude t h a t  h o u s e s  a r e  s o  expensive t h e s e  days  t h a t  p e o p l e  who 

c an af f o r d  a new house ar e not l ike ly to w o r ry t o o  much a b o u t  d i f 

f er en c e s  i n  t h e  f ue l  b i l l .  D em and o n  t h e  p ar t  o f  t h e  cus t omer s  

f or . ex t r a  f e a tu r e s  s eems t o  f lu c t u a t e  f r om year t o  year and f r om 

marke t t o  ma rke t . When buyer s have a c ho i c e  b e tween s p en d ing money 

on ex t r a  s p ace , e x t r a  k i t chen eq uipmen t , o r  ex t r a  i n s u l a t i on and 

energy s av ing f ea t ur e s , they almo s t  always c h o o s e  s p a c e  or o t her 

t hings more l ike ly to make a h o u s e  r e s a leab le .  

Ri c ha r d  W i l s on r e p o r t ed on a m e e t ing where t h e r e  was c on

s id e r ab l e  d i s c us s i o n  of what t erms and f e a tur e s  o f  l e a s e s  make 

energy c on s e r v a t i on m o r e  a t t r a c t ive t o  b u i ld ing own e r s  comp ar ed 

t o  an ab s ence o f  m o t ivat i on i f  all  c on s erva t i on bene f i t s  ar e 

f r e e ly enj oyed b y  t h e  ten an t s  and t h e  inv e s tmen t f a l l s  on t h e  

b uild ing owner . I t  i s  imp o r t an t  t o  l o ok in t o  l e a s e  p r ov i s i on s  t h a t  

w o u l d  h a v e  t h e s e  b u i l t  in inc en t ive s . 
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Rob er t Ri c c i  asked what d a t a  s up p o r ts t h e  f ive-year p ayb a c k .  

How c lo s e l y  d o  p e o p l e  l o o k  a t  t h e  e c on om i c  s aving s o f  o p e r a t ing 

c o s t s  v e r s us c o n s erv a t i on inv e s tmen t ? T S C  has b een unab l e  t o  

s epar a t e  t he s e  a s p e c t s  in a u t omob i l e  s tud i e s . Ini t i a l  p r i c e  s eems 

t o  b e  the main c r i t er i a  by wh ich a p er s on b uy s  a car , and f ue l  

e c onomy i s  lower valued , numb er t w o  o r  t hr e e  on t h e  s ca l e . Wha t  

i s  t h e  f ive y e a r  p a yb ac k ?  I s  i t  b ec au s e  o n e  o u t  o f  f ive h o u s e h o l d s  

move annu a l l y ?  

B ernard F r i ed en c omm e n t e d  t h a t  t h e  b e s t d o c ume n t a t i o n  o f  t h e  

f ive year payb ack i s  Energy Use and C on s ervat i on Incentives by 

C unningham and Lop r e at o . This  b ook , b a s ed on s urveys in a n umb e r  

o f  c i t i e s  i n  t he S o u t hwe s t , was p ub li s hed in 1 9 7 7  and r e f l e c t s  d a t a  

f r om a t im e  p e r i o d  o f  s t ead i e r  ener gy p r ic e s . T h e  answe r s  all  

p o in t  t o  t he s am e  conc l us ion , a f ive year p ayb ack . 

J ohn K .  P o l lard a sked whe t h er t h a t  was f ive year s a t  c u r r e n t  

e n e r g y  p r i c e s  or  c a n  p e o p l e  b e  m a d e  s en s i t ive t o  exp e c t ed i n c r e a s e s  

in  r ea l  p r i c e s  o f  f ue l s . In a u t omo b i l e  b uy ing b ehav i o r , t h e r e i s  

an a c c e l e r a t or p h enomenon i n  t h a t  i f  i t  i s  a t ime per i o d  wh en 

g as o l in e  p r i c e s  ar e r i s ing 1 or 2 p e r c en t  or m o r e  p e r  mon t h , p e o p le 

f o cus on f u e l  e c o n omy . I f  g a s o l ine p r i ces  a r e  m o r e  o r  l e s s  leve l , 

i n t e r e s t  wane s . T S C  h as a s imp l e  m e t hod d ev i s ed by K . H .  S chaef f er . 

He c omp ar e s  the p r i c e  o f  a us ed Impa l a  w i t h  t h e  p r i c e  o f  a u s ed 

Cheve t te . Th e r a t i o  whi c h  ind exes t h e  impo r t an c e  o f  f u e l  e c on omy 

mirr o r s  t h e  b e h av i o r  o f  a who l e  marke t .  

D av i d  J .  MacFadyen ob s erved t h a t  one e f f ec t  o f  t h e  h i gher 

o p e r a t ing c o s t  on a home i s  t h a t  i t  limi t s  t h e  ab i l i ty of  a p er s on 

t o  b uy .  In t h e  r e a l  e s t a t e  indus t r y  t he r e  i s  g r ow ing inve s t ig a

t i on in t o ' wh e t her an energy ef f i c ient  home s h o u l d  have s om e  kind 

of s cale or  r a t ing s o  that a p e r s on c an g e t  a lend er to g ive a 

b e t te r  r a t e  o f  in t e r e s t  on tha t hom e . Wh en a lender l ooks a t  h ow 

much a p er s on c an a f f o r d  to p ay f o r  a h ome , one o f  t h e  main f ac t o r s  

i s  t h e  c o s t  o f  r unning t h e  home , i . e . , t h e  g as and t h e  e l ec t r i c  

b il l s . 

a 
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Henry Kel ly d is cus s ed the c o n c ep t o f  P r i n c i p a l , I n t e r e s t ,  

T axe s , I n s urance and Energy ( P IT I E ) , t ry in g  t o  p e r s uade l end e r s  t o  

i n c l ud e  energy c o s t s  in t h e  f ormula u s ed t o  q ua l i f y  p o t en t ia l  

b uy er s . The p r e s en t  f ormula includ e s  p r in c i p al , i n t e r es t , t ax e s , 

insurance and energy c o s t .  I t  i s  r eas onab l e  t o  add ener g y  b il l s  

t o  t h a t  f ormu l a , b u t  t h e  d i f f ic u l t y  i s  meas ur e E .  

D av i d  J .  MacFadyen wor ked o n  a p ub l i c a t i on f o r  n ew h ome b uy e r s  

ent i tl ed " Th e  E n e r g y  B uy e r s  H ome B uyer . "  T h i s  d a t a  ind i c a t ed t h a t  

e n e r g y  i s  n o t  a p r a c t i c a l  p a r t o f  t h e  p u r c h a s e  d e c i s i o n . Fuel b il l s  

f r om s im i l ar h o u s e s  b ui l t  b y  t h e  same b ui l d e r  d i f f e r  b ec au s e  d i f 

f e r e n t  f am i l i e s  live i n  t h o s e  h o use s .  T h e r e  c an b e  one hund r ed 

p e r c en t  v ar i a t i on in b i l l s . 

Mac Fadyen b el i ev e s  t h a t  t h e  D e p ar tment o f  Hous ing and Urb an 

D ev el o pment l e f t  out t he b ig g e s t  energy b i l l  in deve lop ing t hi s  

r e p or t .  T h e  b i g g e s t  energy d e c i s i o n  made in b uy ing a h o us e i s  

l o c a t i o n , n o t  the d i f f erence b e tween t h e  ene r gy e f f i c i ency o f  the 

ava i l a b l e  h o u s e s  but t h e  energy con s umed b y  t r an s p o r t a t ion . I f  

P IT IE i s  used , E o ug h t  t o  include t r ans p or t at ion c o s t s . T h e  mos t 

impr e s s iv e  s t a t ement in t h a t  s t udy was t h e  f a c t  that r e a l t o r s  say 

that the t op three c r i t er i a  f or s el l ing a house ar e l o c a t i o n , 

l o c a t i on , and l o c a t i on .  S e c ond l y , r e a l t o r s  c o n s ider l ay ou t , s p ac e ,  

t h e  k i t c hen , and o th er things  i n  sel l ing h o u s e s . 

In a p u r ch a s e  d e c i si o n , a p e r s on d o es a b o u t  a l O-minu t e  

analy s i s  o f  t h e  a l t ern a t ive c o s t s  o f  t h e  h o u s e  t h a t  he cons i d e r s . 

H e  s p ends t en minu tes ana lyz ing the a c t ual s t r uc t ur e . I t  would b e  

v ery u s e f ul t o  t r y  t o  g ive t h e  buyer a r e as onab le yar d s t i c k  t o  

j ud g e  energy e f f i c iency i n  h i s  de c i s i o n . B uy e r s  know t h ey can 

s p end $ 7 0 , 00 0  o r  s ome o ther n umb er , but mos t do  not  in c l ude 

insuran c e  in t h e  c o s t c a l c ul a t i on . P I T I E  i s  a g o o d  idea b u t  

f ew p e o p l e  app l y  i t .  I t  is P I  and , i n  Mas s achus e t t s , T .  

Dav id J .  MacFady en cont inued by no t ing t ha t  b uy e r s  l ook a t  

t h e  d i f f er en t i a l  energy c o s t  b e tween h o u s e s  even though j udg ing i s  

d i f f icul t . I t  i s  n o t  a trac t a b l e  t h i n g . T h e  energy e f f i c i en cy 

p a ckages are o f t en t a lking ab o u t  very sma l l  d i f f e r en t i a l s . In a 

s t udy f or Nat ional Home s , MacFadyen f o und t h e  mon t h ly d if f er en t i al 
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was $ 4  t o  $ 5  f o r  new h o u s ing . T o  g e t  a buyer t o  t h ink ab o u t  

t ha t  amoun t i s  unre a s onab le , when h e  i s  t r y ing t o  d e c ide b e tw e en 

a $ 70 , 00 0  ' and a $ 9 0 , 0 0 0  h o us e .  

Ar thur Ro s en f eld ob s erved t h a t  P I T I E  r e f er s  t o  b uy ing u s ed 

h o u s e s , t he maj o r i ty o f  h o us e p u r c ha s es wh ere i t  c an have a s ig n i f i 

c an t  e f f e c t . D O E  o f f e r s  f o rms w h i c h  in c l ud e  ener g y  p o int e r s  t h a t  

r eal t o r s  a r e  ab o u t  t o  ad o p t .  

S t even C ar h ar t s a i d  tha t , t o  t h e  d eg r e e  t h a t  t h e  mark e t  r e

c ogni z e s  t h e  e c o n om i c  r e turns o f  r e t ro f i t , t h e r e  ar e t h r e e  energy 

p r od uc t iv i ty sh i f t s t h a t  have h ad a p o t en t ial e f f e c t  in t h e  r e t r o f i t  

marke t .  Th e f ir s t  s hi f t was in 19 7 3  and was done b y  ind us t r i a l  

energy man ag e r s . They under s t ood p r o f i t  and los s and c u t  ener gy 

c os t s .  T h e  s e c ond s h i f t i s  au tomob i l e  f ue l  e c onomy which r e a l ly 

b eg an pene t r a t ing t h e  marke t  l a s t y e a r . The au t o  mar ke t i s  now 

ahead of s t andard s .  Th e t o ug h e s t  mar ket  ins t i t u t i on a l ly to c r a c k  

i s  t h e  r es id en t ia l  r e t r o f i t  marke t b e c au s e  t h e r e  i s  t h e  l owes t 

d eg r e e  o f  o p e r a t or s o ph i s t i c a t i on r e l a t ive t o  t h e  c omp l i c a t i o n s  

inv o lved . However , t h e  w ay t he mar k e t  w o r k s  happens a l l  a t  onc e . 

T h e marke t lags f or a long t ime . Und er app r o p r ia t e  c i r cum s t a n c e s , 

t he awar en e s s  chang e s . In t h e  next f ew years  s ome t h i n g  ana l o g ous 

to  the a u t omob i l e  s i t ua t ion may o c c ur ; a c c ep t ab le f ue l  e c o n omy i s  

a n e c e s s a r y  c o n di t i on f or t h e  p u r c ha s e .  A wa t er s h ed may b e  n ear 

d e p en d in g  on p r ic e s  and on t h e  ava i l ab il i ty of e f f ic i ency e q u i pmen t 

in a c onvenient t o  buy package which the c us t omer h a s  n o t  had up t o  

now . 

B e rnard Fr i ed en ob s erved t h a t  mar k e t  pene t r a t i on may a l s o  

r e q u i r e  a c r i s i s . T h e  awar enes s  o f  f ue l  e f f i c iency i n  c a r s  d a t es 

f r om s ev e r a l  exper i e n c e s  wi th g a s  l i n e s . I t  may t ake s om e t h ing 

ana l o g ous to  t h a t  in t h e  h o u s ing f i eld t o  make p e o p l e  awar e of  t h e  

en ergy c o s t  o f  o p e r a t ing a h ome . 

R i c hard C o t t on asked P r o f e s s or F r i ed en i f  he had any in f o rma

t ion on t he imp a c t  of in s t i t u ti ons on the d e c i s i o n s . His p r e s en ta

t ion r ef e r r e d  to  t h e  ind ivid ual home owner and his  d e c i s ion . In 

t erms of the homeown er ' s  de c i s i on , ther e has b een d i sc u s s ion ab o u t  

u t il i t i es giving inc en t ives t o  ins t i t u t ions , s p e c i f i cally t o  s al e s 

men t o  ge t i n t o  home s , to t h e  u t i li t y  t o  g e t  i n t o  t h e  b u s ine s s , 

and t o  energy s ervi c e  c o r p o r a t i o n s  t o  g e t  in t o  t h e  b u s ines s .  



- 113 -

B e r n ard F r i ed en r e p l i ed t h a t  h e  had though t abo u t  t h e  imp a c t  

o f  ins t i t u t i o n s  on h om eowner s '  d e c i s i o n s , mainly i n  c onn e c t ion w i th 

g e t t ing inf ormat ion and having conf id en ce in t h e  p e r s on t h a t  is  

d oing t h e  work . I t  i s  very impor t an t  f or h omeown e r s  to  h ave s ome

b ody t h a t  t h e y  trus t d o ing the anal y s i s  and have c o n f i d en c e  in t h e  

f irm t h a t  i s  g o ing t o  make t h e  s o lar i n s t a l l a t i on b e caus e t h e r e  i s  

a lack o f  a p p r opr ia t e  in s t i t u t i o n s  t h a t  t h e  h omeowner c an d e a l  w i th . 

Mike C as pe r  inq ui r ed ab o u t  t h e  n e c es s i ty o f  r eq u i r ing c e r t a in 

energy e f f ic i en t ins t a l l a t ions at  t h e  t ime o f  the s a l e  o f  a h ome . 

Fr ieden r e p l i ed that a few c ommun i t i e s  have ad o p ted such laws , b u t  

none o f  them h ave p u t  t hem int o  e f f e c t  y e t . P o r t land , O r e g on h a s  

ad o p t ed a l aw o f  this kind ,  b ut i t  w i l l  n o t  t ake e f f e c t  un t i l  1 9 8 4 , 

s o  i t  i s  h ar d  t o  know what t h e  r e s ul t s  m i g h t  b e .  S uc h  a law c o ul d  

lead t o  t h e  ab and onmen t o f  o ld e r  h o u s in g . That would b e  t h e  c a s e  

i f  i t  wer e  i n  a l a r g e  Nor t h e a s t ern c i ty wi t h  a sur p l us o f  h o u s in g  

on t h e  �arke t , s uch as  many c i t ie s  n ow have . I t  d e p en d s  wher e t h e  

s tand ards were s e t , and wh e t h e r  t h ey r ef er t o  s om e t h ing t h a t  c o uld 

be  c omp l i ed with f o r  a f ew h un d r ed d o l l ar s o r  many t housands of  

d o l lar s . I t  i s  hard t o  p r ed ic t  how t hat  would wo rk in t h e  ab s en c e  

o f  l o oking at  t h e  s p e c i f i c s  o f  a c i ty and a s e t  o f  r eg u l a t i o n s . 

Mar t in A .  Ma t t e s  n o t ed t h a t  i f  a mand a t o r y  r e t r o f i t  r e q ui r emen t 

r es ul ted in t h e  ab andonment o f  h ou s in g , t h a t  m i g h t  g ive e i ther 

u t i l i t i e s  or  muni c ip al i t i e s  an o p p o r t un i ty to  t ake over hous ing 

and r enovat e i t , and put it b ac k  on the marke t . Would that b e  

t oo exp ens ive ? 

on t h e  h o u s in g .  

P r o f e s s o r  F r i eden r e s ponded t h a t  i t  would depend 

If i t  is  hous ing that is b a s i c a l l y  in very g o o d 

c on d i t i on b u t  lacks in s u l a t i o n , i t  i s  n o t  l ikely t o  b e  ab and oned . 

T h i s  migh t j us t  s p ur the ab and onment o f  ma r g ina l hous ing . 

Lee C a l l away add ed t h a t  a s tand ard f o r  t h e  in s u l a t ion o f  new 

homes sho uld be e a s i er to in s p e c t  and en f or c e . PG & E ' s  aud i ts d o  

n o t  h ave any t hing t o  d o  w i t h  enf o r c ing t h e  s t a t e  c od e . PG  & E ' s  

aud i t s  o f  homes b u i l t  s in c e  t h e  s t a t e  c o d e  went  in t o  e f f e c t  s how 

t h a t  35 p ercent  of the homes ins p e c t e d  do  n o t  mee t t h e  s t a t e  c od e . 

One c ommun i t y , D av i s , h a s  a law r eq u i r ing ener gy e f f i c ien t ins t al

l a t io n s  at  the t ime o f  the s al e . They hav e had no  p r ob l em with i t  

b ec a u s e  t hey had an enf or c ement mec hanism b e f o r e  t h ey p u t  t h e  law 

in t o  e f f e c t .  
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NAT IONAL P OL I CY I S SUE S 

1 .  N AT ION AL POLICY I S S U E S  RELATED TO ENERGY CONS ERVAT I ON 

Henry K e l ly 
D i r e c t o r  
S o l ar Energy R e s ear c h  L ab or a t o ry 

B u i l d in g  inve s tmen t s  s h o uld b e  c on s i d e r ed inv e s tmen t s  in t h e  energy 

s up p ly indus t r y . The p o t en t i a l  ene rgy s av i n g s  b y  the year 2 0 00 a r e  

i n  t h e  a r e a  o f  7 t o  8 m i l l i on b ar r e l s  a d ay i n  t o t al r es o ur c e  

energy , as  w e l l  a s  s omewh e r e  b e tween 2 and 4 q ua d s  o f  energy f r om 

renewab l e  r es o u r c e s  ava i l ab le f r om t h e  b ui l d ing s ec t or . 

Al though s ome o f  t h e s e  f o r ec a s t s  s eem lar ger t h an m i g h t  b e  

expec t e d , th e s e  e s t im a t e s  ar e b as ed o n  s t an d ar d f or ec a s t s  f o r  t h e  

g r ow t h  i n  b u i l d in g s  over the n e x t  2 0  y e ar s , i . e . , DOE ' s  Energy 

I n f o rmat ion Admin i s t r a t ion ' s  ( E IA) f o r e cas t s  of  b ui l d in g  s t o c k  and 

g r owt h . For examp l e , t h e  EIA f or ecas t s  expe c t  the aver ag e h o u s e  t o  

i n c r e a s e  i n  f l o o r  ar e a  b y  3 0  p er c e n t  i n  t h e  year 2 0 0 0 , d e s p i t e  a 

d e c r ea s e  in f ami ly s i z e  and i t  an t i c ip a t e s  a 6 5  p er c e n t  incr eas e 

in comm e r c i al f lo o r  s p a c e  b y  t h e  y ear 2000 , which may b e  g r e a t e r  

than th e a c t ual g row th rat e .  

Th i s  g r ow t h  can b e  s up p or t e d  and end up ac t ua l l y  red uc ing 

c o n s um p t ion a t  l e s s  t h an the marginal c o s t . From an inve s tment 

p o int of v i ew , t h in g s  a r e  a t t r a c t ive ab o u t  cons ervat ion inves t 

men t s  t h a t a r e  un a t t r a c t ive ab o u t  s up p ly inv e s tmen t s . C o n s erva

t ion inves tm en t s  can be bu i l t  quickl y ;  they do  not  r e q u i r e  l ong 

t erm f inancing . The f or e c as t ing r i s k  is  r e l a t ively small s in c e  

t h e  d em and i s  th er e . 

I f  cons erv a t ion looks f inan c i a l l y  a t t rac t ive in p r inc i p l e  

and the t e ch n i c a l  p o s s ib i l i t ies  a r e  r ea s onably w e l l  d e f ined , t h e  

p r ob lem o f  ad op t ion o f  c ons erv a t ion i s  not  as  much t e chni c a l  as  
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b eh av i o r a l . T h e  f o l lowing a r e  s p ec i f ic s ug g e s t ions on how t o  

ove r c ome behav i o r a l  o b s t ac l e s  t o  t h e  us e o f  c ons ervat ion . 

1 .  Inves tmen t s  in b ui l d ing s cann o t  b e  t r e a t ed l ike inves tmen t s  

i n  ener gy s up p ly . T h e r e  h a s  b e en a s e p a r a t ion b e tween s up p l y  

inv e s tmen t s  and inve s tmen t s  o f  energy c o n s ume r s . T h e  curr en t  

v i ewp o in t  i s  t h a t  inve s tmen t s  a r e  made in s up p ly b y  p r o d ucing 

e l e c t r on s  in t o  a wire and gas in t o  a p i p e l in e . S omeone e l s e  

i s  r e s p ons ib l e  f or s e l l ing en ergy t o  c u s t om er s . T h i s  

s e p a r a t ion h a s  c r e a t ed d i s t o r t ions , t he c lear e s t  o f  whi c h  i s  

t h a t  uti l i t i es whic h  r e c ogni z e  t h e  mar g in a l  c o s t  o f  e n e r g y  a r e  

n o t  in a p o s i t ion t o  make inves tm en t s  in d emand . In t erms o f  

t h e  marke t , t h e  g as and e l e c t r i c  u t i l i t i e s  ar e t h e  only in

s t i t u t i ons t h a t  h ave the f inan c ia l  inc e n t ive t o  s ave energy . 

Ever y one e l s e  i s  t ry ing t o  s e l l  a s to rm d o o r  o r  i n s ul a t ion . 

I f  t h e r e  i s  no  p r o f i t , only t h e  u t i l i t ie s  w i l l have t h e  

incent ive . 

The f inan c i al c o mmun i ty h a s  no t looked a t  b ui ld in g s  as 

ene r g y  inv e s tment o p p o r t un i t i es  in t h e  way t h ey l o o k  at u t i l

i t ie s . T h er e i s  t h e  p o s s ib il i ty o f  a s ub s tan t i a l  dive r s ion o f  

c ap i t al r e s our c e s  t hroug h  very d i f f e rent chann e l s  i f  inv e s t 

m en t s  a r e  made i n  b ui l d in g s  r a t her than p ower p l an t s . T h i s  

c on f us ion o f  t h e  c onven t ional s up p l y  indus t r i e s  and t h e  

f inan c i a l  indu s t r i es a r e  r e f l ec t ed i n  t h e  p o l i c i e s  o f  t h e  

Depar tme n t  o f  Energy ( D O E ) , w h i c h  has n o t  b een ab l e  t o  ad ap t 

i t s e l f  t o  p r o g r am s  dea l ing wi th a d iv e r s e  s e t  o f  c l i en t s . D O E  

i s  used t o  d e a l in g  w i th a smal l numb er o f  c l ien t s .  

Th ere i s  a p rob l em o f  s e l f -imag e in t h e  b ui l d ing indus t ry 

i ts e l f . They d o  n o t  s e e  t h em s e lves as an ene r g y  s u p p l y  in

dus t ry , nor do t h ey s e e  inves tmen t s  in in s u l a t i on as a way t o  

make p r o f i t  any mo r e  t h an t h e  f in a n c i a l  c ommun i ty d o e s . 

2 .  Ind u s t r i es w i l l  b e  needed t o  d o  r e t ro f i ts . T h e r e  ar e s ome l i t 

t l e  comp an i es , a n d  one o r  two r a t h e r  l a r g e  comp an i es , t h a t  do 

r e t r o f i t s , b u t t h e  ind us t r y  is  n o t  as l a r g e  as is n ee d ed . Th ere 

is a need t o  r e t r o f i t  8 0  m i l l ion hous ing uni t s  and 3 5  b il l ion 

s q ua r e  fee t of c omm e r c i a l  o f f i c e  s p a c e . A maj o r  o b j ec t ive o f  

p o l i c y  h a s  t o  b e  t o  c r e a t e  a re tr o f i t  indus t ry . 
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3 .  There a r e  r at h er s ub s t an t i a l  inves tment o p p o r t un i t ie s  in the 

b us in e s s  o f  e f f ic ie n t  ap p l iance s .  C a l c u l a t ions show t h a t , 

us ing a l i b e r a l  in t e r pr e t a t ion o f  wh at an a p p liance i s , ap

p l iances o f f er as much e n e r g y  s av i n g s  a s  any of t h e  b ui l ding 

s h e l l  inves tmen t s . 

4 .  Th er e i s  l i t t l e r e s earch on building s ty l es , t e chnology , and 

energy e f f ic i en c y . Very l i t t le r e s ear c h  h a s  b een d i re c t ed 

t oward f ind ing t h e  m o s t i n t e l lig ent , c o s t e f f ec t ive , p r i o r i t i z ed 

way t o  s ave energy in a var i e ty o f  b u i ld ing s t y l e s  and c l ima t es . 

The r e s ear c h  has b een s up p or t ed b y  t echn o logy and var i o us 

p opular f ad s . I n t er e s t ing techn o lo g i e s , f r om s o lar to con

s ervat ion , have t ended t o  d ominat e  t h e  r e s ear c h  ent er p r i s e . 

The c o ord in a t ion b e tween s ol a r  r e se ar ch and e f f i c i en c y  r e�earch 

h a s  b een inad e q uat e .  Wher e d oe s  s olar f i t  in t o  the s p e c t r um 

o f  a l t e rn at ives ? This  is  no t an e a s y  q u e s t ion b e cause i t  is  

t o t al l y  unchar t ed t e r r i t o r y . 

5 .  There ar e un c e r t ai n t ies ab o u t  in d o o r  a i r  q ual i ty in an en ergy 

e f f i c i en t  s tr u c t ur e . 

6 .  There a r e  s everal p rob lems w i t h  energy audi t o r s  

and ins t al le r s  o f  ene rgy e f f ic i e n t  ma t er ia l s , i . e . , p o o r  t rain

ing , no  t r a in ing a t  a l l , and p er s on a l  s a f e ty p r o b l ems in t he 

c o ur s e  o f  w o rk . 

7 .  There i s  a l a c k  o f  knowledge ab o u t  p r e s en t  b ui lding s t o c k .  How 

many b u i l d i n g s  hav e  double b r i c k  wal l s  whi c h  ar e hard t o  

in s ul a t e ?  H ow many o l d e r  b u i ld i n g s  w i l l  need r e s i d ing over t h e  

next 2 0  year s ?  I t  i s  c r u c i al in f orma t i o n , b u t  i t  is  n o t  ava i l 

ab l e . 

S .  C ond ominium conver s ions are enac t ed w i t h o u t  con s i der ing r e t r o 

f i t s . A survey in S p r ing f i eld l a s t y e a r  ind i c a t ed t h a t  ap

p r o xima t e ly 25 p er c e n t  of the bui ldings in the low income a r e a  

o f  S p r in g f i eld w e r e  a t  r i s k  o f  b eing ab and oned by the own e r s  

und e r  cur r e n t  cir c ums t an c e s . It  would not  take muc h  in t h e  way 

of r e qui r i n g  an imp r op e r  r e t r o f i t  p r o g r am to f o r c e  t ho s e  

ab and onmen t s . 

T h e  q ue s t ion o f  lon g - t erm c o n t r a c t s  was a l s o  r a i s ed . A 

survey done b y  t h e  B u i l d ing Opera t o r s ' As s o c i a t ion f o r  c om

mer c ia l  b u i ldings s howed that 20 p e r cent o f  t h e i r  memb e r s  c a� 
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n o t  make imp rov emen t s  in t he b u i l d in g s  b e c aus e o f  long - t erm 

l e a s e s  which p r o h ib i t  p as s in g  t h r o ugh the c o s t of t h e  r e t r o f i t  

a d e q ua t el y . 

9 .  Th e r e  i s  a need f or c onsum e r  p r o t e c t ion aga ins t c h ar l a t an s  in 

t h e  r e tr o f i t  b u s ine s s . 

1 0 . In t erms o f  u t i l i t i e s , over c a p a c i ty in l ar g e  p ar t s  o f  the 

c oun t r y  is  an e x t r eme ly s e r i o us b a r r i e r  to  any e f f i c i en t  u t i l i ty 

r e tr o f i t t ing p r o g r am .  Th e r e  i s  a q ue s t ion ab o u t  t h e  s o i c a l  

u t il i ty o f  inv e s t ing mas s iv e ly i n  c on s er v. a t i on i n  a n  a r e a  which 

h a s  a l r eady made a large c ap i t a l  inv e s tment in s up p l y . 

Ove r a l l ,  t h e r e  i s  an enormous o p p o r t un i ty t o  s ave s even 

m i l l i on b a r r e ls o f  o i l  a day . The q ue s t ion i s  what f r a c t ion o f  

t h a t  c an you r eas onab ly cap t u r e . Wha t  d o  y o u  d o  and w i t h  wh a t  

p r i o r i t y ?  Much r e t r o f i t t ing i s  g o ing t o  happen even i f  t h e  

f ed e r a l  g ove rnmen t d oe s  n o t  d o  any t h in g .  T h e  f o l l owing ideas 

may p r ovide s ome answ e r s  as  t o  wha t c an b e  d one . 

1 .  T h e r e  is  n o t  one , s imp l e , f e d e r a l l y  d i c t at ed p r o g r am t h a t  w i l l  

work . Th e r e g ional s ens i t ivi ty o f  r e tr o f i t t ing , d e p ending on 

c lima t e ,  t h e  r e g i o n a l  u t i l i ty s u p p l y  s i tuat ion , t h e  r e f e ren c e s  

o f  c ommun i t i e s , wi l l  d i c t a t e wha t happ ens . T h e  f e d e r a l  r o le 

h a s  t o  b e  one o f  o r c he s t r a t in g  r at h er t han d i c t a t ing r e t r o f i t  

e f f or t s . 

2 .  I t  w i l l  b e  n e c e s s ary t o  l i n e  up c o mm erc ial indu s t r i e s  w ho have 

a p r o f i t  mot ive and c r e a t e  a s i t ua t i on wher e ,  in p r in c ip l e ,  i f  

t h e  f ed e r a l  g overnment d i s a p p e a r ed , r e t r o f i t t ing would c on t inue . 

R e t r o f i t  p r o g r am s  need t o  b e  r e s i l ie n t  t o  p o l i ti c a l  c hang e .  

3 .  S o lar ene r g y  s h o ul d  b e  inc lud ed . 

4 .  All  p r o g r ams enc ouraging r e t r o f i t  need t o  b e  c ar e f u l ly evaluat ed 

t o  d e t ermine what  has b een a cc omp l i shed . 

5 .  The r e t r o f i t  p r o g r am s  t h a t  s h o u ld b e  imp lement ed ar e o f  s ever al 

t y p e s . The leas t expensive p r og r am that c an b e  set  up b y  the  

f ed e r a l  g overnment wo uld b e  a s e t  o f  very r i g or ous s t andar d s  

and a n  en f or c ement p r o g r aA .  Tha t  type o f  p r o g r am int erna l i z e s  

exp en s e s . Even t hough the b urden is  b orne b y  t h e  pr ivat e in

v e s t o r , a s t r i c t ly enf o r c ed s t an d ard w i l l  g e t  r e s ul t s . A mor e 



- 119 -

expen s ive s t ep i s  in f ormat ion and r es e ar c h . I t  would b e  r e

l a t iv e ly l ow c o s t ,  b u t  t h e r e  i s  ab s o lu t e l y  no  c o n f i d e n c e  in 

wha t  t h e  ou t c ome would b e . It  i s  likely that  inf orma t ion and 

app l i ed r e s e ar ch p r og r ams c o uld g e t  g o o d  r e s ul t s . The m o s t  

exp en s ive p r o g r am would inc lude d ir e c t  as s i s t an c e  d emons t r a t ion 

and m o r e  p o t en t  i n t erven t i on in t h e  marke t p r o c e s s . T h e r e  will 

be  r e - eva luat i on of  s t r a t e g y  in t h i s  area and exam in a t ion o f  

what t h e  market  c o uld o r  c o u ld n o t  d o .  

I t  i s  u s e f u l  t o  d e s c r ib e  r e t r o f i t  p r o g r ams p e r t aining t o  new 

and o ld r e s id e n t i a l  and c omm er c ial b u� l d i n g s  and a p p l ianc e s . Re

s id en t i a l  r e t r o f i t  p r o g r ams c an s ave ab o u t  4 q uads . The c o s t  o f  

s uc h  a r e t r o f i t  i s  ab o u t  $ 1 5 0  b i l l i on , t o  b e  s p en t  over t h e  n ex t  

2 0  year s . 

I t  i s  a l s o impor t an t  t o  c r e a t e  a v i g o r o u s  r e tr o f i t  indus t r y . 

The Res ident i al C on s erv a t ion S er v i c e s  ( RC S ) i s  a le g i s l a t ive mechan 

ism which , wi t h  r e l a t ively mod e s t  p e r f e c t ing amendment s ,  c an b e  a 

key in g e t t in g  t h i s  r e t r o f i t t in g  ac comp l i s h ed . The t h i n g s  needed 

ar e a m o r e  e f f e c t ive h o u s e d o c t or aud i t  and s k i lled aud i t or s . I t  

i s  nec e s s ar y  t o  make i t  as s imp l e  as  p o s s ib le f or a h ous e owner 

to get an en t ir e  p ackag e o f  aud i t , o r d e r ing of t h e  r e t r o f i t , 

insp e c t ion , and f in an cing at  the same t ime . 

In  o rd e r  t o  a c c omp l i s h  what h a s  b e en d is cu s s ed above , t h er e  

i s  a need f or a c ar e f u l  r es ear c h  p r o g r am t o  d e t ermine what a c t ually 

c an b e  d one to  g e t  t o  t h e  mar g inal inv e s t men t in d i f f er en t  kin d s  

o f  b u i l d i n g s  i n  d i f f e r en t  c limat es . I t  is  n e c e s s ary t o  p r o c ee d  in 

an ap p l ied r es e ar c h  way t o  f ind out what c an be d one , rep o r t  i t ,  

measure what h a s  b een d on e , and cont inue f r om year t o  year f o r  at  

l e as t f iv e  y e ar s . 

I t  i s  a l s o  nec e s s ary t o  u s e  t h i s  d a t a  b a s e  t o  d ev e l o p  a b uild

ing en e r g y  r a t ing sys t em t o  t e l l  a p r o s p e c t ive b uyer how much ene r g y  

t h e  b u i ld ing u s e d , ind e p endent o f  l i f e s t y l e . T h i s  r a t ing wo uld b e  

e n t i r e ly a fun c t i on o f  t h e  eq uipment o f  t h e  hous e and o f  t h e  build

ing s h e l l . S uc h  a r a t ing s y s t em p r ov i d e s  s ome lev e r a g e  i n  t h e  

inves tment marke t .  To t h e  ex t en t  that any k i n d  o f  q ua l i f i cat ions 

a r e  us ed , ei ther by  t h e  homeowner hims e l f  o r  b y  t h e  mor t g ag o r , the 

av ailab i l i ty o f  energy ef f i c i ency in f ormat ion has t o  have s ome 
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in f l ue n c e  on t h e  mar ke t d e c i s ion . T h e  f ed er a l  g ov ernme n t  c an 

l ever a g e  t h e  market d e c i s ion t o  s ome e x t en t  b y  working thr o ug h  

t h e  FD I C  and F S I C  wh i c h  have c on s id e rab le leve r ag e  i n  s e t t in g  

s tand ards f o r  t h e  p r iv a t e  lend ing indus try . 

Energ y  u t i l i zat i o n  inf o rmat i on , u s ed in C a l i f or n i a  w i t h  con

t r over s ia l  r e s ul t s , is c alled Ut il i t y F e edb ack B il l in g . This  t y p e  

o f  b il l in g  t e l l s  t h e  c o n s um e r  h ow many kilowa t t  h o ur s  w e r e  us ed , th e 

c o s t , and h ow many k i l o w a t t  h o u r s  were used d ur in g  t h e  month in 

t he p r ev ious y ear . T h e r e  a r e  al s o  many p ub li c a t ions t h a t  in f o r m  

p eo p l e  a b o u t  wha t  t h e  c o s t e f f e c t ivenes s o f  di f fe r e n t  kin d s  o f  r e t ro 

f i t s  i n  t he ir reg ion w o u ld b e . 

The s e  a f o r ement i on ed p r o g r am s  p r ov i d e  way s t o  d i s c ov e r  what 

to d o  and how to g e t  the inf orm a t i on to p e o p l e  in a p o s i t i on t o  

m ake d e c i s ions . A s s uming t h e s e  p ro g r ams ar e in p l ac e ,  i t  i s  p o s 

s ib le t o  a t t a i n  ab out o n e  quar t e r  o f  t h e  r e t r o f i t  s avin g s . T h i s  

w o u l d  cons t i t u t e  a s avin g s  o f  twe n ty f ive p e r c e n t  o f  4 quads , the 

t o t a l  po t en t ia l  r e t r o f i t  s avings . 

There i s  a n eed f or s p e c ia l  r e t ro f i t  p r o g r am s  f or low inc om e  

and r e n t a l  hous ing wh i c h  r ep r e s en t s  4 3  p e r c e n t  o f  a l l  t h e  dwel ling 

un i t s  in  t he Un i t ed S t a t e s . O f  a l l  t he dwel ling uni t s  r en t ed , 16  

m i l l ion ar e uni t s  f o r  l ow inc ome h o u s e h o ld s . 

T h e  r e t r o f i t  p r o g r am f or low inc ome hous eh o ld s  i s  a w e a t h er 

i z a t ion p r o g r am which i s  moving s l ow ly and i s  encumb e re d  b y  r e s t ri c 

t i ons . There i s  in p l a c e  a $ 36 b il l i on C o ng r e s s iona l l y  mand a t ed 

low in come as s i s t an c e  p r og r am whi c h  is  u s ed mainly t o  pay f ue l  

b il l s . T h e  $ 3 6  b il l ion c ould a l l oc a t e  $ 20 0 0  f o r  e a c h  o f  t h e  1 6  

m i l l i on l ow income uni t s . R e t r o f i t t i n g  t h e s e un i t s  may b e  a b e t t er 

i nv e s tmen t and c o uld r e ad i l y  b e  d on e  f or $ 2 0 0 0  p e r  un i t .  The 

q ues t ion is  how to  t urn d i r e c t  a s s i s t an c e  into  c ap i t al inve s tm en t . 

I t  is  i n t e r e s t ing t h a t  t he $ 2 0 00 per  uni t  i s  a b o u t  7 0  p er c en t  o f  

t h e  c o s t  o f  th e t o t a l  r e t r o f i t  r e qu i r ed t o  save 4 q uad s o f  energy . 

The Res i de n t i a l  C on s erv a t i on S er v i c e  p r o g r am s  o f f e r  a way t o  

b eg in n at i onal r e t r o f i t t ing and enc o ur ag e the d eve l opment o f  a 

r e t r o f i t  indus t r y  t h a t  works . I t  i s  imp or t an t  t o  c r e a t e  a cad r e  o f  

t r ained aud i t or s  who ar e ab l e  t o  t ake advan t a g e  o f  t h e  r e tr o f i t  

i n f ormat i on g a ined f r om a r e s ea r c h  p r o g r am .  The ac t ua l  c o s t o f  a 

• 
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" ho u s e  d o c t o r "  v i s i t i s  $ 30 0  p e r  aud i t . T h i s  aud i t  inc l ud es a 

c ar e f ul ins tr umen t e d  examina t ion o f  a h o u s e  and s om e  $ 7 0  wo r t h  o f  

on- s i t e  r e tr o f i t  a t  t h e  t ime o f  t h e  a ud i t .  The $ 30 0  c o s t  i n c l ud e s  

t he $ 8 0  ma t er ia l s  c o s t  whic h inc lud es wea t her - s t r ip p ing , low- f low 

s howerhea d s ,  wra p p ing wa t er h ea t er s ,  and caul king . 
An i s sue in conn e c t ion w i th t he ReS p ro gr am i s  whe th e r  u t i l i ty 

c ompany aud i t s  exc lude p r iv a t e  aud i t ing f irms f r om a p o t en t i a l ly 

luc r at ive marke t .  Vouche r s  migh t  b e  an a l t erna t ive . I f  the 

u t i l i ty f ind s that it is  wor t h  $ 2 0 0  to them to g e t  a g ood aud i t  

f o r  t h e ir cus tomers , i t  m i g h t  b e  r e a s onab l e  f o r  them t o  o f f e r  t h i s  

$ 20 0  o r  $ 30 0  t o  any q ual i f i ed aud i t o r  t o  do  t h e  j ob .  T h e  aud i t o r  

woul d h av e  t o  p r ove t o  t h e  cus t omer t h a t  h i s  aud i t  i s  b e t t e r  t h an 

t h e  u t i l i ty c ompany audi t .  At p r e s en t , t h e r e  i s  l i t t le c omp e t i

t ion . T h e  u t i l i ty c omp any i s  uni q ue and h a s  an inc en t ive t o  

i d en t i f y  t h e  l ow- co s t r e t r o f i t  i tems . 

Finan c i a l  inc e n ti ves are ano t h e r  way t o  encourage r e t r o fi t s .  

I t  i s  imp o r t an t  t o  i d en t i fy and to us e f in an c i a l  i n c en t ives 

s e le c t i vely whe r e  t h e r e  is a need f o r  an in c e n t ive , i . e . , in th e 

r en ta l  o r  low inc ome marke ts ,  p la c e s  wh e r e  exis t ing f inan c i a l  in

c en tives do no t wo rk o r  are not cove r i ng th ing s p rop e r ly .  Th e tax 

c r edi t s  now avai l ab l e are i rr a t i o na l ; there is  a 15  p e r c en t  c redi t 

f o r  cons erva t io n ,  a 4 0  p er c en t  c re d i t  f o r  a c t ive s o l a r , and z e ro 

c r e d i t f o r  p a s s i ve s o l a r . Th ere s ho ul d  b e  s ome mechan i s m  f o r 

keyin g thes e c r ed i t s  to the ac tual ene rgy e f f i c i e n c y  o f  t h e  h o us e ,  

t aken a s  a uni t ,  wi th s o l ar t r e a t e d  l ike any o th e r  e f f i c iency 
inv e s tm en t .  

Th e en e r gy s av ings imp ac t o f  r e t ro f i t t in g  new res i d en t i a l  

uni t s  is n o t  as l a r g e  as  wo ul d  b e  exp e c t ed . I t  is a 1 quad s avings . 

Th e s e  numb e r s  are s avin g s  and should b e  comp a re d  t o  DOE ' s  Ene r gy 

I nt o rma t ion Adminis t r a t ion . E I A  was mo re o p t imis t i c  ab o u t  how 

.much ene rgy new b ui l di n g s  were g oi n g  to  s ave t han th ey w e re ab o u t  

p os s ib l e  re t r o f i t  s av i ng s . 
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I t  i s  very imp o r t an t  f or f u tur e r e t r o f i t t ing t o  have a well

d ef ined r e s e ar c h  p r o g r am tha t l o o ks a t  t h e  p r ob l em o f  s aving energy 

in b u i l d i n g s  and ener g y  u s e  p er s q uar e  f o o t  p e r  d eg ree day . Ther e 

i s  a need f or manu a l s  o f  r ec ommend ed p ra c t i c e  f or t h e  indus t r y  t ha t  

a r e  s imp l e , e as y  t o  i n t e r p re t , and s h ow t r ad e- o f f s  b e tween c o n s e r va

t i on and s ol a r  inve s tmen t . S uc h  manual s  a r e  in t h e  p r o c e s s  o f  b eing 

d eve l o p ed . F in ally , i t  is n e c e s s ary to d eve l o p  a t echnique f o r  

u s ing t h e  money i n  t h i s  r e s earch p r o g r am t o  lur e t h e  b u il d in g  in

dus try in t o  unde r s t and ing wha t  t he s e  b u il d i n g  t e c h n i q u e s  a r e , t o  

p e r s uade them t ha t  they a r e  n o t  hard t o  do , and t h a t  t h e r e  i s  a 

market f o r  r e t r o f it t ing . I f  t h e r e  i s  a p r o p e r  s eq uenc e  o f  r e s earch 

c y c l e s , it  w i l l  be  p o s s ib le to  move g r adually f rom s imp l e  a p p r o ac h e s  

t o  s ome m o r e  c omp l i ca t ed ones . At p r e s en t , t e chni q ue s  f o r  d o ing 

t h e s e  t h i n g s  a r e  b e ing t e s t ed in  Denv e r  with p r omis ing r e s ul t s . 

The mo s t  p o t en t  t o o l  f o r  r e t r o f i t t ing new r e s id e n t i a l  un i t s  

i s  the B u i l d ing Ene r gy P e r f o rman ce S t andar d s  ( B EP S ) . P r o b ab ly 

t h r e e , and mayb e as many a s  t en s t a t e s , ar e g oi n g  t o  ad op t s om e  

k i n d  o f  b ui l d i n g  s t andard d u r i n g  t h e  n e x t  c o up le o f  y e a r s . T h e r e  

c e r t ain ly i s  a n eed f or g e t t ing the s e  s t a t e  s t andard s t o  b e  a s  

e f f e c t ive as t h e y  c an p o s s ib ly b e , t o  c ap i t a l i z e  o n  t h e  r e s e a r ch 

work that ' s  alr e ady b e en d on e  b y  t h e  f e d e r a l  go vernmen t in 

d ev e l o p ing B E P S , and to g e t  uni f ormi t y  in t h e s e  s t andard s . A t  

p r e sent , t h r e e  s t a t e s , N ew York , Cal i f o rn i a ,  and F lo r i da , have 

b ui l d ing s tand ard s wh i c h  are very c l o s e  t o  B E P S . Th ey have 

ad o p t e d  s t andards s imi lar t o  t he Ame r i c an S oc i e ty f o r  H e a t ing , 

Re f r i g e r a t ion , and Air  C o nd i t i o n ing E n g ineer s ( AS HRAE ) , wh i c h  ar e 

n o t  a s  r o ugh a s  t h e  B EP S . 

" 
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2 .  D I S C U S S ION OF NAT IONAL P O L I CY I S S UE S  RELATED TO EN ERGY 
C ON S E RVAT I ON 

Th ere was c ons i d e r ab le in t erchange ab o u t  t h e  impa c t  o f  b uild

ing s tand ard s . F o r  c er t ain f ed er a l  p r og r ams , s t a t e s  a r e  r e q ui r ed 

t o  c ome up wi t h  a s t andard wh i c h  u s ua l ly f o l lows t h e  Ame r i c an 

S o c i e t y  o f  H e a t ing , Re f r i g e r a t i on and Air C ond i tioning Engineers  

s tandard , b u t  this  r e q u ir emen t h a s  no t had any measurab l e  e f f ec t  on  

b u i l d in g  pr ac t ic es . Evidence s ugg e s t s  that  many of  C a l i f o r n i a ' s  

b uildin g s  s t an d a r d s  h ave b ee n  ignor ed one-ha l f  to two-t h ir d s  o f  the 

t ime . D avi d J .  McFadyen c ommen t e d  tha t  he h a d  t r oub le a c c o un ting 

for  t h e  drama t i c  inc r ea s e  i n  wa ll ins ula t ion and th e uni fo rm i t y  o f  

ce i l in g  insu l at i on a t  a c c e p t ab le l ev e l s  w i th o u t  l o o king a t  t h e  

s ta t e  s tandard s .  T h e  u s e  o f  w a l l  ins u l at i on h a s  i n c r e as ed , and 

i t  is s om e t h in g  t h a t  can ' t b e  s een b y  t h e  homeb uilder who d o es n o t  

h ave t o  ins t a l l  wall ins ula t ion . The HUD Annual H o u s e  and H ome 

S urvey has s hown an exa c t  c o r r e l a t ion b e tween s t at e  r e g u l a t o r y  

a c t iv i ty a n d  t h e  inc r e a s e  in t h e rmal f e at ur e s  in hous ing . 

In the TVA r e g i on , a c c o r ding t o  Henry Ke l ly ,  b ui l d�ngs a r e  us i n g  

more energy per  s q ua r e  f o o t  t h an t he y  w e r e  f our y e a r s  ago . H e  has 

no t s e en a d emon s t r ab l e  c o r r elat ion b e tw een t he Annual B u i l d e r s  

S urvey d a ta and t h e  ad o p t ion o f  s t a t e  s t andard s .  Dav id J .  McFadyen 

added t h a t  in s ul a t ion use i s  c o r r ela t ed with b ui l d ing s t andard s . 

Ar thur Ros enf e ld c omment ed t h a t  t h i s  as s o c i a t i on would b e  e a s y  t o  

c heck b e cau s e  in s u l a t ion s hipmen t s  a r e  known . I t  would b e  in t er 

e s ting t o  kn ow i f  in s ul a t ion s h i pmen t s doub led one y e a r  af t e r t h e  

s t a t e  adop t ed ASHRAE 9 - 7 5 .  T h e r e  i s  some evi d en c e  t h a t  t h e  maj or  

ind u s t r ia l  pr oducer s , N a t ional Homes C or p o r a t ion , Waus au Homes 

C o ry or a t i on , and Ryan Homes s ta r t e d  ins t al l ing in s u l a t ion on t h e  

d ay t h a t  t he h e a t  s tandard t o o k  e f f ec t .  The p roduc e r s  o f  h ous ing 

are c omp lying with t h e s e  s t andard s , indi c a t in g  that s tanda r d s  have 

an e f f ec t .  Th er e ar e en f or c ement p r ob lems , b u t  t h e  maj o r  p r o du c er s  

c ann o t  t ake t h e  chance t h a t  t h e  in s p e c t or wil l m i s s  t h e i r  h o us e .  

Re tr o f i t t in g  o f  n ew commer c i al b ui ld ing s w i l l  s ave 2 q ua d s  

o f  energy . Henry K e l l y  emphas i z ed t h a t  it  i s  n e c e s sary t o  c r e a t e  
an in dus t ry th a t  i s  kn ow ledg eab l e  and t h a t  c a r e ful r e s e a r ch i s  ne e d e d  

o n  des ign and t r aini ng . 
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P r op er u s e  o f  n a t u r a l  d ay l i g h t  has b een mi s s in g  f r om t h e  

r e t ro f i t  ana ly s e s . I t  i s  p r ob ab ly t h e  mos t imp or t a n t  s o lar c on t r i 

b u t i o n  in t h e  c omm e r c i a l  b u i l d ing ar e a .  Almos t  a t h i r·d o f  a q uad 

impac t s av ing s i s  p o s s ib le by  t h e  p r o p er u s e  o f  d ay l i g h t i n  new 

c ommer c ial b u i l d ings . M o s t  p e o p l e  t h a t  con s t ruct  b ui l d in g s  d o  n o t  

und er s t and h o w  t o  use  d ay l i gh t  p r o p e rly , and mos t c o des tha t a na l y z e  

h u i l d i n g  energy us e do no t p r o p e r ly ac c o un t  f o r  c omme r c i a l  b ui l d i n g s . 

The A S H RAE 9 0 - 7 5  and 9 0- 7 5R s tan d a r ds have b een f o rmal ly 

ado p t ed in 4 5  s t a te s . Th ey h ave h a d  s ub s t an t i a l  e f fe c t s . T h e  

p rob lem i s  t h a t  many p e o p l e  in cons t ru c t i on th ink tha t t h ey a r e  

f o l lowin g t h e  s tand ards , b u t , i n  f ac t ,  a r e  no t b e c aus e t h ey d o  no t 

un ders t a nd th em p r o p er l y . Th e re i s  a new ASHRAE s t andard th a t  is  

r umo r e d  t o  b e  as go o d  as the B EP S . I t  do es no t have as low a l i f e  

c y c l e  cos t minimum a s  t h e  B EP S  s t andar d o f  1 9 9 0 . I t  w i l l  t ake 

th ree years f o r  t his s t andard to comp l e t e  the ASHRAE c o n c u r r en c e  

chain , b u t , by  t he mi d- 19 80 ' s ,  t h e  i ndus t ry ' s s t andard s h o u l d  have 

caugh t u p  wi th B EP S . 

R e t r o f i t tin g  exi s t ing c omme r c i a l  b u i l d i n g s  w i l l  s av e  4 t o  5 

q uad s o f  ener g y . I t  i s  n e ce s s ar y  t o  do  s om e  work t o  expand RCS  

to  smal l  c omm e r c i a l  b u i l d ing s .  At t h e  mome n t  t h e r e  i s  not  much in

f o rmat i on on h ow to p ro c e e d  w i t h  aud i t s , and t h e r e  are n o t  m any 

p e o p l e  wh o know how to do an audi t �  H enry Ke lly and S ER! have 

re commen ded a g r a dual five-y ear p ro g r am to g e t  s ta r te d . 

C on s erving energy used b y  app l i an c e s  c o u l d  s ave a s  many as 5 

t o  6 q uad s o f  en er g y .  An app l ian c e  s av ing s mean a d i re c t  r ed uc t ion 

in demand f l ow r e s t r i c t or s , more e f f i c ien t c lo t h e s  was h e r s  t h a t  

u s e  l e s s  h o t  water , e f f i c ie n t  l o ad l os s , h e a t ing , c o o l ing , ven t i l a t 

i n g  sys t ems and h o t  wat er h e a t er s , i n cl ud i ng h e a t  p ump s f o r  t h es e  

app l i c a t i on s  and s o l ar h o t  wa t er . The a p p l i c a t i on o f  s o l a r  h o t  

wa t er i s  t emp e r ed con s i d e r ab ly by t h e  c omp e t i t ion f or t h e  e l e c t r ic 

h e a t  p ump h o t  w a t e r . T h e  t r ad e- o f f  h a s  b een r a t h e r  d i f f ic ul t , and 

t h e  m ar k e t  p e n e t r a t i on i s s ue has n o t  b e en s o lved . 

The maj o r  i s sue s  w i t h  a p p l ianc e s t and ards ar e whe ther t o  cover 

a p p l i an c e s  s ep ar a t e l y  as par t of  an ap p l i anc e s t andar d s  p r og r am or 

t o  p u t  t h em in t o  o t her p r o g r ams , part o f  r e t r o f i t  or new cons t r uc

t ion p r o g r ams . 

o 
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I t  i s  d i f f i c ul t t o  d e t ermin e how t o  han d l e  sma l l  man u f ac t ur

ers of a p p l ianc e s . C al i f o rn i a  c an ad o p t  s t r i c t  app l i an c e  s t andar d s  

b ec au s e  sma l l  manu f a c t ur e r s  c an f ind mar ke t s  e l s ewhere . I f  a 

na t i on a l  s t an d a r d  i s  ado p ted t o o  q ui c k l y , sma l l  c ompani e s  ar e g o ing 

t o  h ave a hard t ime f ind ing the cap i t a l  to  r e t o o l . T h i s  i s  a b ar

r ier to t ak ing a c t ion in this ar ea . 

T h e  q ues t i on o f  how t o  f i t  s o lar i n t o  ap p l ian c e  a l t ernat i v e s  

n eed s t o  b e  r e s e ar c h ed . A g oo d  s o u r c e  o f  ven t u r e  cap i tal o r  s ub 

s id i e s  ava i l ab l e  t o  smal l  c omp an ies , i n  p ar t i cu l a r , t hat  wan t  t o  

g o  i n t o  t h e  man u f a c t ur e  o f  m o r e  e f f i c ie n t  ap p li ances , i s  n o t  

ava i l ab l e .  I f  m anu f ac t ur e r s  ar e t o  b e  en c o ur ag ed , encour ag ement 

s h ould n o t  b e  a s ep ar a t e  p r o g ram , b ut it sho u l d  be a p a r t of an 

over a l l  p r o g r am to inc r ea s e  p r od uc t iv i ty . 

There i s  a need f o r  imp roved t e s t  p r o cedur es . The c ur r en t  

t e s t  p r o cedures  are inad e quat e .  Th e r e  ar e f l aw s  i n  t h e  c u r r e n t  

app li an c e  l ab e l l ing p r og r am ;  t h ey d o  n o t  c over enough app l i an c e s . 

L i g h t s a r e  now l ab e l led b y  t h e i r  inp u t  ene r g y  n o t  t h er ou t p u t  

l um en s . T h e r e  ar e a numb er o f  s p ec if i c  s u g g es t i on s  f or r a t i on

a l i z ing t h e  app l i an c e  s t andard f o r  1 9 8 5 . The maximum t e c hn i c a l  

f e a s ib l e  energy e f f i c i ency b e ing s e t  b y  DOE f o r  a p p l ianc es  o f t en 

f al l s  s ho r t  o f  a p p l i a n c e s  cur r en t ly on t h e  market in 1 9 8 0 . T h e r e  

i s  a s ig n i f i c a n t  pr ob l em o f  imp o r t  c omp e t i t i on f o r  app l i an c e s . 

App l i an c e s  can and p rob ab ly w i l l  b e  imp o r t ed f r om E u r o p e  and J ap an . 

Th er e ar e a numb er o f  s imp l e  p r a c t ic a l  s t ep s  t o  b e  t aken t o  

c ap t u r e  a f a i r ly �ar g e  f r ac t i on o f  t h e  t o t a l  p o t e n t i a l . The 

f r ac t i o n  p l ainly dep end s on how f ar one i s  w i l l ing to  g o  along 

t h e  s p e c t r um of a l t ern a t ives . F in an ci a l  i n c en t ive s  a r e  n o t  as 

cruc i a l  to cap t u r in g  the p o t en t i al as might be thought .  They ar e 

cruc i a l  f or f i l l ing cer t a in d e f e c t s  in t h e  sy s t em ,  par t i c u l a r l y  in 

the c a s e  of l ow income uni t s . However , mu c h  can be done b y  awaken

ing the f in an ci a l  mark e t  t o  t h e  f ac t  t h a t  t h e r e  i s  money t o  be mad e  

in r e t r o f i t t in g . Though money i s  d iv e r t ed f r om t h e  conven t i on a l  

c hann e l s  o f  e n e r g y  s u p p l y  inves tmen t in t o  a who l e  s e r i e s  o f  n ew 

b anks and new inv es t o r s , r e tr o f i t  i s  f a i r ly unchar t ed t er r i t o r y . 
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Th e r e  i s  p r e s en t t he n o t i on t h a t  t h e  s avin g s  g r owing o u t  o f  

e f f ic ien c y  and s imp l e  s o lar inve s tmen t s  in b u i l d in g s  ar e s om ehow 

a l t ernat ives to p rogr es s . T h i s  is  a m i s unde r s t an d ing . R e t r o 

f i t t ing i s  inv e s t ing i n  gr owth i n  p ro d u c t ivi ty and g r ow t h  i n  e f 

f ic iency . I t  i s  no t s imple g r ow t h  in o u t p u t . Re t r o f i t  inve s t 

men t s  r e a l ly have t o  b e  c ons ider ed p ra c t ic a l  inv e s tment a l t er na

t ives and , f re q uent l y , p e o p l e  in a p o s i t i o n  t o  make t h e s e  inves t 

men t s  r ea l ly h ave n o t  had t h e  f unds t o  make f air c om p ar i s i o n s , 

though they a r e  r ap i d ly b u i l d in g  s uch a c a p ab il i ty . G iven t h e  

cons t rain t s  o n  energy p r o duc t ion , t h i s  c l a s s  o f  r e tr o f i t  i nve s t 

men t s , in s t ea d  o f  b eing b ar r i e r s  t o  n a t i on a l  e c on om i c  g rowt h ,  a r e  

p r ob ab ly e s s en t ia l . 

Dav id J .  McFadyen asked whe r e  t h e  money i s  t o  b e  mad e i n  r e

t ro f i t t ing . T h e  f in an c ial c ommun i ty h a s  s e en unha p p y  o c c ur r en c e s . 

The in s u l a t ion manuf ac t ur e r s  a r e  l o s ing money . Owens C o rn ing 

h a s  r e p or t ed q uar t e r ly l o s s es ; H oneyw e l l  h a s  made s om e  money . 

J ohns on C on t r o ls d o e s  n o t  b e l i ev e  they a r e  making money . The 

turnover in insul at ion vend o r s  is  h i g h , and the p r o f i tab il i ty is 

non-exi s tent . The c om p an i e s  t h a t  are t o o l ing up t o  make new 

f urnaces and b o i l e r s , Hydr o p ul s e  and GK T e c h n o l o g ies , have had s ome 

s p ec ul a t ive in t er e s t .  The f inan c i a l  commun i t y  has to s ee more 

s t ab i l i ty in f in an c i al r e turns b e f or e  t hey b ec ome in t er es t ed . 

B a s ed on h i s t o ry , i t  i s  d i f f i c ul t t o  e s t ab li s h  t h a t  much money is  

t o  b e  ma de . 

Henry Kel ly answ ered af f irma t iv e ly , b as ed on an ext r ap ol a t i on 

o f  the l as t  f ive y e ar s . T h i s  p re s en t a t ion c on c en t r a t ed on t h in g s  

tha t h ave w o rk e d , and g o o d  examp les  o f  p e o p l e  who , f r o m  a t e c h 

n i ca l  p o in t o f  v i ew ,  h ave b e en ab l e  t o  g e t  s avings fo r a r e l a t ive

ly s ma l l  inves tmen t .  

Ar thur Ro s en f eld c omment ed that t h e r e  i s  a d i f f e r en c e  b e tween 

s aying t h a t  t h e r e  are o p p or t un i t i e s  f o r  c o n s ume r s  and c r e a t ing an 

indus t r y  that can c ap tur e t h e s e o p po rt un i t i e s  and make a p r o f i t  

f r om them . 

Dav id J .  McFadyen ad ded t h a t  t h e r e  are s imil a r i t i e s  b e tween 

the b eauty p ar lor b us in e s s and r e tr o f i t tin g . Th e r e  has always b een 

a need f or s omeb o dy t o  d o  hair , and y e t , beauty p a r lor s o p e r a t e  

a 



• 

- 127 -

unt il t h e  own e r  h a s  lo s t  h i s  p e rs o nal cap i t a l  and s e l l s  the b e auty 

p a r lo r t o  s omeo n e  els e .  T h e  insula t io n  b us in e s s  may be s imi l a r  • 

Th e lower c o s t meas ures , caulkin g ,  w indow lo cks , and weathe r  s tr ip

p in g ,  are hard t o  j us t i fy unl es s  ' t ime i s  valued at no t h in g . To 

s ay th a t  the f i n an c i a l  commun� ty sho uld g e t  in to r e t ro fi t t ing now 

is un c e r t a in .  I t  i s  n e c es s a ry to f i n d  r �as ons why inves t o rs s h o ul d  

g e t  in t o  the r e t r o f i t t ing b us ine s s �  Wh en a comp any l ike Owens 

Corning l o s es  mo n ey f or s ev e r al q ua r t er s ,  the e c onomi c s  o f  r e t r o 

f i t ting n e e ds c l o s er examin a t io n .  

S t even C a rh a r t  i n t e rj e c t ed th a t  th e fund amen t al q ues t ion i s  

wh e t h e r  th ere i s  a way t o  make s ome th i n g  f o r  $ 10 a b a rr e l  tha t o t he r  

p e o p l e  a re s e ll i n g  f o r  $ 30 .  Th e f i rs t q ues t i o n  i s  wh e t h e r  r e t r o 

f i t t ing i s  c o s t e f fe c t iv e . Whe r e  i s  t h e  value in t h e  inves tment 

or new ven t ur es ? The value of r e t r o f i t t ing is  no t in t h e  ma terial  

wh i ch i s  a b a s i c commo d i ty . The  value added is i n  the know 1 ea ge -

in t ens ive fun c t ion o f  comb i ning r e l a t iv ely s im p l e  ma t e rial t o g e th e r  

i n  a w ay t h a t  i t  i s  e quivalen t t o  the $ 10 w o r th o f  o i l . Th i s  i s  a 

know l e d g e - in t ens ive s er v i c e  b us ines s  w h i c h  ap p l i es the t e chniq ues 

i n  th e f ie l d  and g e t s  res u l t s . I t  is going to h ave a value and an 

i nves tme n t  p o t en t i a l . Wha t  is n e e d ed f rom a b us i nes s p o in t  o f  

vi ew i s  t o  le arn h ow to o rgan i z e  t h e  r e t r o fi t ac t ivi ty s o  th a t  i t  

i s  done r e l i ab ly and w it h  cons i s ten t  r e s u l t s . Thi s  r e q u i r es t h e  

emer gence o f  s om e  innova t ive b u s i n es s en t e r p r is es tha t  look v e ry 

d i f f e rent f rom t h e  de l iv e ry s y s t ems t h a t  a r e  f amil i a r  in thi s  area . 

At  th a t  p o i n t , th ere is s ome thing th a t  has a value added , tha t 

l ooks l ike an a t t ract ive inves tment and th a t  c an b e  sh own to 

inves t o rs . 
Henry K e l ly emphas i z e d  th a t  th e ob j ec t ive o f  p ub l ic  p o l i c y  

s h o u l d  b e  to c r e a t e  th i s  type o f  i n dus t ry .  T h e  s ervi c e  indus t ry 

mus t  g r ow i f  re t ro f i t t ing is go ing to b e come ex tens ive and mo ney 

is g oing to b e  ma de . 

Davi d J .  McFadyen warned t h a t  i t  i s  imp o r t a n t  to r ememb e r  

t h a t  i t  is di f f i cul t t o  s ee wh a t  t h e  r e tro f i t  indus t ry is s el ling . 

Th e i de a  th a t  f ue l  b il l s  w i l l  b e  lower next  y ear i s  d i f f i c u l t  to 

s e ll . C ons umer s  do no t b e l i eve t h e  g overnment o r  u t i l i t i es wh om 

t h ey f e e l  lack c redib i l i ty b u t  look at the s urveys . 



- 128 -

Lee C a l l away dis a g r e e d  th a t  u t il i t ies lack c re d ib i l i ty wi t h  
c on s umers . He f e e ls t ha t i t  d e p e nds on whe r e t he s urvey i s  take n . 

In C al i f o rn ia , P G &E i s  ra t e d  t h e  mo s t  r e l i ab l e  s o ur ce o f  i n fo r

ma t ion ab o u t  energy and con s e rva t ion . 

David J .  McFadyen was r e f er r ing t o  cons umer s urveys in C h i c ag o . 

L e e  C a l l away n o t ed t h a t  in a p l a c e  l ike C h i c ag o , w h e r e  t h e  u t i l i

t ie s  h i s t or ic a l ly have n o t  b een pushing cons erv a t ion , c on s umer s  

would r e p o r t  a lack o f  c r e d ib i l i t y . 

Henry Kelly summar i z e d  the d i s c u s s ion b y  r e co gn i z ing wha t  t h e  

pr ob lema t i c a l  a s p e c t s  o f  t h e  al t ern a t ive inv e s tm en t s  a r e . I t  i s  

p o s s ib l e  t o  b o und t h e  unc er t ai n t y  on t h i s  a t  l e a s t as  w e l l  a s ,  if  

no t b e t t er t ha n , mos t of  t h e  energy s up p ly inv e s tm en t s . 

Ar thur H .  Ro s en f e ld c o n c l uded b y  s ay ing t ha t  Honeywel l  i s  n o t  

makin g money , b u t  nei t h e r  a r e  s o m e  o f  t h e  p e o p le w h o  o p e r a t e  p ower 

p l an t s  b ec aus e i t  is  a d i f f ic u l t  t ime . 

" 
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3 .  CON SE RVATI ON AND NAT I ONAL P O L I CY 
R i chard C o t t on 
A t t orney 
C a l i f ano , Ro s s  & Heinemann 

The p o pu l a r  c li ch e  t h a t  cons ervat i on is t h e  cheap e s t , ea s ie s t , 

c leane s t , and s af e s t  f o rm o f  energy d o e s  n o t  n ec e s s ar i l y  mean t h a t  

i t  is  ch eap , eas y , c l ean or s a f e . A m o r e  a c c ur a t e  s t a t ement i s  

t ha t  c o n s ervat io n  i s  c heaper , e a s i e r , c leaner and s af e r  t h an t h e  

a l terna t ives . H owever , c ons e r v a t i o n  i s  d i f f i c ul t  a n d  exp ensive 

to ac comp li sh . 

The m o s t  d r ama t ic f a c t  ab o u t  c ons erva t ion is  t h a t  cons ervat i on 

i s  not yet t aken s e r ious ly in t h i s  c o un t r y . For examp l e , t h e  

u t i l i t y  p r o g r am s  t h a t  a r e  h i g h l i gh t ed as  t h e l e ad in g  p r o g r am s  in 

t h e  c ount ry a r e  TVA and PG & E .  Th i s  year , TVA h o p es t o  c on d uc t 

1 4 4 , 00 0  audi t s . Th i s  numb er r ep r es en t s  10 p er c en t  o f  t h e  homes 

in t h e ir service ar ea in 19 8 0 .  I t  w i l l  take TVA ,  wi th i t s  p r es en t  

r a t e  o f  6 0 , 0 00 aud i t s  per  year , f i f ty y ear s t o  aud i t  i t s  cus t omer s .  

The s e  two u t i l i t i e s  a r e  drama t i c a l ly ahead o f  t he o t h e r  u t il i t ies  

in  t h e  r e s t  of  t h e  c o un t r y . 

The p ub l i c  p o licy c ha l l eng e i s  wha t  mus t b e  d on e  t o  enc o ur ag e  
con s e rva t ion . The re a r e  b ar r i er s  d et er r ing t he ind iv idua l ' s  c ho ic e 
t o  inves t  in ene r gy c on s e r v a t ion . DOE ' s  p r o g r ams lack c o h er en c e  

b ec aus e t h ey a r e  t h e  p r od uc t s  o f  Cong r e s s ional i ni ti a t ives and a r e 

n o t  admin i s t r a t ive ini t ia t ive s . For examp l e , t h er e  i s  f un ding 

for t h e  e l ec tr ic vehic l e  p r o g r am b ec aus e it  h a s  a sponsor on t h e  

H i l l . T h er e  i s  a R e s i d e n t i a l  Conservat ion S ervi c e  ( RC S )  p r o g r am 

b ec aus e o f  C o ng r es s ion a l  int er es t .  W i t h  r es p e c t  t o  t h e  DOE p r o g r ams , 

p a r t i cul ar ly t h e  r eg ul a t ory p r o g r am s , RS C ,  B EP S , and app l ianc e  

s tandard s , the public  p er c e p t ion , the C ong r e s s i on a l  p er c ep t ion , 

and the p er c ep t i on o f  the p e op l e  wi thin t h e  a f f e c t ed ind us t r i es i s  

highly c r i t i c a l . Regul at ory p r o g r ams are a p o l i c y  ar e a  wi t h in DOE 

t h a t , un t i l  now , have had an un f or t un a t e  h i s t or y . 

I t  i s  imp o r t an t  t o  d i s t i n g u i s h  two a r e a s  o f  g overnment p o li cy : 

p r i c ing and mark e t in g  sup p o r t  ac t ivi t i es . I n  t e rms o f  f e d e r al p o l i c y , 

t he r e  are two p r i c in g  d e c i s i on s . Th e f i rs t i s  d e c on t r o l  a t  t h e  

f ed er a l  l evel o f  o i l  and g a s  p r i c e s . Th is  ar ea is  moving e i t her t o o  

f as t or  t o o  s l ow , dep ending up on p er s p e c t ive . P ub l i c  u t i l i ty 
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c ommi s s ion i s s ue s  c e n t e r  on c o s t , p r i c ing , and ra t e  s e t t ing de

c i s io n s . Gas and e l e c t r ic i t y  p r ic es do not have a f r ee market  

b ec au s e  t hey a r e  set  by t h e  PUC ' s .  I n  t erms of  p ub li c  p o l i c y  

i s s ue s , t h e  g overnment is  mak ing t h e s e  d e c i s o n s . T o  t h e  e x t en t  

marginal c o s t i s  f a c t ored in and whe t h er t h e  inver ted C a l i f ornia 

s tr u c t ure i s  us ed a r e  d e c i d ed b y  t h e  PUC ' s  n a t i onwid e .  C a l i f ornia 

and a half  d o z en o ther PUC ' s  a r e  d r am a t ic a l l y  in the f or e f r o n t  in 

t e rm s  of  a c t ua l ly moving t owar d  mar g in a l  c o s t p r i c ing . 

F r om a DOE p e r s p e c t ive , one o f  t h e  i s s u e s  t h a t  cons t an t ly 

ar i s e s , p a r t i cularly in r eg a r d  t o  pr ic ing , a l t hough o ther in t er

ven t i ons ar e inc lud ed , i s  what s hould be c o n s e rved as  a mat t er 

of na t i onal p o li cy . T h e r e  is a s tr ong f e e ling wi th in the u t i l i ty 

indus t ry t h a t  g overnmen t is t r y ing t o  c on s erve only o i l  and g as . 

C on s ervat ion o f  e le c t r i c i ty g en e r a t ed b y  c o al and nuc lear p ower 

is n o t  a nat i o n a l  p o licy the g ov ernmen t oug h t  to p ur s ue . T h e r e f o r e , 

t h e  imp o s i t i on o f  B E P S  in a r e as s erved by c o a l  and nuc lear p ower 

may b e  a c oun t e r - pr od u c t ive n a t i onal p o l i cy . 

T h e  s ec ond maj or  a r e a  f or g overnment p o li c y  making i s  marke t 

s up p o r t  a c t iv i t ie s  o r  s ub s id i e s . The g overnment is  d e e p ly in t h e  

b u s ines s  o f  s ub s id i z ing ene r g y  p r oduc t i on a t  t h i s  p o in t . S yn f ue l s  

a r e  an obvious examp le i n  t erms o f  $ 2 0  b il l i on s up p or t .  T h e  t ax 

c od e  of f er s  in c en t iv e s  t o  u t i l i t i e s  t o  incr e a s e  p r oduc t i on o f  o i l  

and g a s . C o n s e rvat ion s ub s i d i e s , w h i c h  a r e  b e g inning t o  c ome on 

line in a t en t at ive manner i n  the f orm of s o l ar and the C ons e rva

t ion B ank , and t h e  t ax c r ed i t  on the r e s i den t i a l  and the c om

m e r c i a l  s ide ar e v i ewed q u i t e  a p a r t  f r om t h e  o r i en t a t i on t h a t  

exi s t s  in f ed e r al s ub s id ie s  t oward the p rod u c t i on s id e . 

T h e  r e s p ons e o f  C on g r e s s  and t h e  admin i s t r a t ion i s  t ha t , i f  

c on s ervat ion is c o s t  j us t i f ied , i t  w i l l  happen anyway . T h e r e  is  

no  need f or g overnment to  do  any t h ing . T h i s  is t h e  p h i l o s o phy at  

DOE . Th e cur r en t  v i ew is  t h a t  c on s er v a t i on w ill h a p p en in th e 

c omme r c i al and indus t r i a l  s ec t o r s  s in c e  th ey ar e o r i en t ed t o  c os t . 

Conservat ion w i l l  hap p en ov er a longer per i o d  o f  t ime in t h e  r e 

s id e n t i a l  s e c t o r , and i t  s h o uld b e  le f t  t o  t h e  p r iv a t e  marke t . 

Q 

= 
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T o  t h e  ex t e n t  the b ar r i e r s  and market imp e r f e c t ions t o  c on
s ervat ion exis t ,  t h e r e  are f iv e  p o s s ib le t y p e s  of i n t erven t i on : 

o S ub s idy , 

o S u p po r t  and d emon s t r at ion p r o g r ams t o  d ev e lop ins t i t u t i onal 

d e livery sy s t em s  or  a knowled g e - i n t ens ive s e rvi c e  indus t ry , 

o Reg u l a t o r y  ac t iv i ty , a t  t h e  s t a t e  leve l , in t e rms o f  PUC s , 

a t  t h e  l o c a l  l ey e l  i n  t erms o f  bu ild ing c o d e s  and 

l o c a l  r e g u la t i o n s , and at t h e  n a t ional leve l , in t erms o f  

B E P S - l ike r e g u l a t ions , 

o R&D a c t i v i t i e s  which a r e  mor e  t r ad i t ional t o  DOE - t e ch

n i cal in t erms o f  what kind of s avin g s  can b e  exp e c t ed , 

v e r y  imp o r t an t  and v i r t ua l l y  unt ouched by DOE , o r  b e

h av i o r a l  q ue s t i on s  o f  how t o  p e r s uade p e o p l e , e i t her b y  

e c on om i c  o r  s o c i o lo g i ca l  ap p ro a ch e s , t o  emu l a t e d e s i r ed 

b ehav i o r , 

o Deve lopment o f  p r iv a t e  mar ke t mod e ls and d e t ermina t i on o f  

the kind s o f  c on t rac t u a l  and l e g a l  i s sues  t h a t  a r i s e  in 

moving t oward p r iva t e  marke t mechanisms t o  s erv i c e  t h i s  

area . 

Th e key t o  succ e s s f ul in t ervent ion r emains an ins t i tu t i onal 

d e l ivery s y s t em wh i c h  a c t ua l ly r eaches p e o p l e . T h e r e  are a var i et y  

o f  p o t en t ial ins t i t u t ional mechanism s . Th e s e  mechani sms inc l ude 

u t i l i t i e s ; mun i c i p a l i t i e s  or s om e  cr e a tur e of s t a t e  and l o c al 

g ov e r nm en t ; non- pr o f i t  s e rv i c e  c o r p o ra t io n s  s im i l a r  t o  t he o n e  Rho d e  
I s land h a s  c r e at ed ; p r ivat e c o rp or a t ions l ike Honeyw e l l  which mov e 

in t o  an ene r g y  s er v i c e  c or p o r a t ion f orma t m o t iva t ed b y  t h e  p r o f i t  

mo t ive o r  a " S enat o r  B rad l ey P l an "  whi ch t r i e s  t o  harn e s s  t h e  

p r o f i t  mo t ive and c o mb in e  i t  w i th t h e  reimb urs emen t and e c onomic 

in cen t iv e  coming f rom th e u t i li t i e s  or an o u t s ide en t e rp ri s e .  

The p l an advan c ed b y  S en at or B rad l ey p r o p o s e d  t h a t , s in c e  i t  

i s  in t h e  ec onomic s e l f - in t er e s t o f  u t il i t ie s  t o  c on s e rv e , i f  

c u s t ome r s  b e c ome more e f f i cien t in u s in g  ener g y , u t i l i t i e s  avoid 

add i t i onal c o s t by  not having t o  cons t r u c t  new f a c i l i t i e s . The 

B r ad l ey P lan r e q ui r e s  that an energy s ervi c e  c o r p o r a t i on be g iven 

p ermi s s ion to r e t r o f i t  hous e s . The energy s ervi c e  co.p any c o rp o r a 

t ion would , a t  n o  c ha r g e  t o  t h e  homeown e r , ma ke money b y b e ing p a id 
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a c e r t ain amo un t  p er k i l owa t t  hour or  per  t he r m  o f  g a s  t h a t  was 

s aved by the u t il i t i e s  over a 2 0-year p er iod . G iven the r e t r o f i t  
I 

inve s tment c o s t  and the energy s erv ic e comp any ' s  p r oj e c t i on o f  

avo i d e d  ener g y  c o s t s  over a 2 0-year p e r i o d , t h e  r e t r o f i t  inv e s tment 

would p ay o f f  over that  t ime p e r iod . S en a t o r  B r ad ley was t r y ing t o  

h arnes s t h e  p r o f i t  m o t ive and av oid r e quir ing t h e  h om e own er t o  

e i ther p ay anything o r  d o  anyt h ing o t h e r  t han p e rm i t t ing r e t r of i t . 

T h i s  p l an , s in c e  i t  i s  p o t en t i a l l y  p r o f i t ab l e  t o  t h e  u t i l i ty , c o u l d  

c r e a t e  a s ourc e  o f  r evenue t h a t  w o u l d  b e  u s ed t o  p ay t h e  energy s er 

v i c e  c om p any . 

T h e  b a s i c  is sue i s  how d o e s  one g o  ab o u t  g e t t ing the b uild ing 

own er t o  ac t ua l ly cons erve en er g y . The var i �b les  a f f e c t ing the 

b ui l d ing own er are aud i t ing , in s t al ling , f inancing , i n s p ec t ing , 

and wa rran t y ing wo r k .  T h e s e  va r ia b l e s  a r e  t h e  s t ep s  in t h e  pro c e s s  

o f r e t r o f i t t ing . S eed money o u g h t  t o  b e  g iven t o  o rg an i z a t ions t o  

f ac il i ta t e  e a c h  s t ep i n  o rd e r  t o  s ee , emp ir i c a l l y , wh i c h  s t ep s  mo s t  

af f ec t  t h e  r e t r o f i t  ac t i on . I t  is  imp o r t an t  t o  p e o p l e  t h a t  t h e  

s o u r c e  o f  inf o rma t ion i s  a u t i l i ty , a mun i c ip ali ty , o r  a comp any 

t hat h a s  e l e c t r on i c  b ackgr o und and expe r t is e . T h e  f o ll ow ing 

ques t ions ar is e and s h ould be p u t  at  the top of a r e s e a r c h  a g end a : 

I s  i t  t h e  s ub s idy t hat  mak es t h e  d i f f er en c e ?  

D o es t h e  way t h e  r e  t r o f i  t i s  ins t a ll e d  ma,ke a d i f f e r e n c e ? 

D o e s  t h e  war r an t y  make a d i f f e r en c e ?  

Wha t  af f e c t s  t h e  b ehav i o r  o f  t h e  d e c i s i on-maker , t h e  b ui l d 

i n g  own e r  or  man a g e r ? 

Th e only way t h e r e  is  g o ing t o  b e  s er i ous movemen t in c on

s erva t ion i s  for p e o p l e  t o  s ee exp e r ience in the f i e l d  and to s e e , 

on s om e  s c a l e , t h a t  r e t r o f i t t ed homes s ave ene r gy , and t h a t  a p r o 

f i t  c an b e  made by s ome in s t i t u t ion . Un t il t h a t  exp er i en c e  i s  in 

t he f ie l d , it is d i f f i c u l t  to c onvin c e  p e op l e  on a t h e o r e t ic a l  

b a s i s , d e s p i t e  g o o d  e c on om i c  p r Oj e c t ions , t h a t  t h e r e  i s  a r e a s on 

t o  s p end money . 

" 



" 
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4 .  D I S CU S S I ON OF CONSERVAT ION AND NATIONAL POLICY 

Henry Kel ly asked w h e t h er u t i l i ty s p on s o r ed aud i t s  and r e t r o

f i t s , as sugg e s t ed b y  t he B r ad l ey P l an ,  ar e " c r e am-s kimming " and 

g e t  t he easy 1 5  p e r c e n t  s av in g s  r a t h er than t h e  5 0  p er c en t  s aving s 

p o t en t i a l ly ava ilab le . To p r event t h i s , u t i l i t i e s  c o u l d  o f f er in

c r emen t a l  p aymen t s  f o r  e a ch k i l owa t t  h o ur s aved . P aymen t s  c o uld b e  

s truc t ur ed in t h e  f o l l owing way : a c on s umer would b e  p aid a p enny 

f or t h e  f ir s t  k i l owa t t  h our , two cen t s  f o r  t h e  s e c ond , t h r e e  c en t s  

f or the � h ir d ,  s o  t h a t  t here i s  inc ent ive t o  s ave ad d i t i o n a l  

k i l owa t t  h o ur s . T h e  p lan s h o u l d  b e  ap p li ed t o  a f ixed g e o g r ap h i c a l  

a r e a  t o  s e e  i f  i t  i s  p o s s ib l e t o  ob t ain a h i g h  p er c en t ag e  o f  r e t r o

f i t . I f  the g o a l  i s  d o or t o  d o o r  r et r o f i t , t h i s  o u g h t  t o  b e  an ex

p l i c i t  p ub l ic p o l ic y  g o a l . T o  ob t ain t h i s  g o a l , i t  is  n e c e s s ary 

t o  d ev e l o p  ideas and t ry them to s ee h o w  th ey work in p ra c t ic e .  

I t  is  a l s o  imp o r t an t  t o  g e t  more u t i l i t i e s  in t o  t h e  b us in e s s  and 

to work wi t h  u t i l i t i e s  o u t s i de C al i f o rn ia . 

L e e  C al law ay n o t ed t h a t  u t i li t i es have d i f f i c u l t y  d O in g  h o u s e  

d oc t or p r ogr am s  b ec au s e  o f  l ab o r  un ions . D e c i s ion s m u s t  b e  made 

as  to who does t h e w o r k , wh e ther they ar e mon t h ly or  weekly 

emp loyees , p ermanent or con t r a c t or emp loye e s , which depar tment is 

r es pons ib le for t h e  aud i t s , and und e r  what work r a t e s  p e r s onnel 

wor k .  T h e s e  a r e  r e a l  p r ob lems . PG& E ' s  a ud i tor s a r e  non- un i on 

u t i l i ty c omp any emp loyee s . 

Richard C o t t on n o t ed tha t t h e  uni o n-non-un i on q ues t ion ex

emp l i f i es t h e  c omp l exi t i e s  o f  g e t t ing u t i l i t i e s  s er io u s l y  in t o  t h e  

cons ervat i on b u s in es s . Q ue s t i o n s  a r i s e  a s  to wh e ther t h e s e c o s t s  

g o  on a r a t e  b a s e  or g e t  exp en s ed and wh at  ar e t h e  l eg a l  s e t  o f  

r el at ion s h i p s  in t erms o f  l i ab i l i ty as  w e l l  a s  r a t e  t r e a tm en t . I f  

a regul a t ed u t i l i t y ind us t ry i s  g o ing int o  t h e  c on s erv a t i on ar e a  

wher e t h e  u t i l i t y w i l l  m ake money and g e t  r a t e p ayer c o n t r ib u t ion 

in a c omp e t i t ive f ie ld , t h e r e  ar e even mor e unanswered q ues t ions . 

I f  u t i l i t i e s  ar e t h e  ins t i t ut ional h o r s e  t h a t  con s erv a ti on w i l l  

r ide , t h e  p rob l ems t h a t  c o u ld b e  r a i s ed have n o t  even b eg un t o  

b e  ad dr es sed . C a l i f o rn i a  i s  on t h e  f or e f r on t  i n  t h i s  s t r ug g l e . 

Mar t in A .  Mat t es r e s p ond ed t o  Richard Co t t on ' s  comment t h a t  

DOE h a s  a n  at t i t ude that if  c on s er va t ion i s  even t u a l l y  



- 134 -

c o s t e f f e c t ive , i t  w i l l  b e  done . Tha t vi ew p o in t i s  c o n t r ary to 

the p u r p o s e  o f  f o rming DOE in l i g ht of the ur g ency of t h e  energy 

p r ob l em and o f  t h e  m a s s ive e f f o r t  b eing made in syn f u e l s  where the 

mar k e t  i s  an t ic i p a t ed . 

Rich ard C o t t on an swered t h a t  t h i s  i s  one t h e o r y  o f  what DOE ' s  

r o l e  should b e  and there are d i f fe rent v i ews o f  cons erv a t i on and o f  

synfue l s . T o  s p e l l  o u t  t h i s  t h e o r y , i n  t h e  s o lar a r e a  t h er e  i s  a 

r e s earch and d ev e l opment p r ob l em b e c aus e i t  is  app r o p r i a t e  f o r  t h e  

gov e rnmen t t o  s p end money which m i g h t  n o t  b e  s p en t  b y  small s o l ar 

manuf ac t u r er s , un cer t a in of t he pay o f f , in t r y ing t o  b ring s o la r  

t e c hn o l o g y  in t o  c omme r c i a l i z a t ion . Th e synf ue l s  argument i s  

s imi l a r . T h e  g ove rnmen t i s  s p ur r i n g  an indus t r y  i n  t h e  c o n t ext 

o f  a car t e l  p r i c ing s i t u a t i on which does not a t t r a c t  p r iv a t e  in

ves t or s . This i s  a s i t ua t i on whe r e t h e  Government has t o  s t ep in 

b e cause i t  i s  t o o  un c e r t ain for p r iva t e  indus t ry . T h e s e  a r g umen t s  

c an b e  c on t r as t ed w i t h  c on s er v a t i on . C o n s er v a t i on a c t ions ar e known 

and , as t h e  f u e l  p ri c e  g oe s  up over t ime , p e o p l e  w i l l  f in a l l y  inv e s t 

in cons e rv a t i on . The g o v e rnme n t  s h o ul d  n o t  s ub s i d i z e  inves tm en t s  

which a r e  g o in g  t o  b e  mad e anyway b ec au s e  t hey ar e dr iven b y  

p r i c e . 

The r e s p o n s e  t o  t ha t  ar g ument i s  two f o ld . C o n s erva t i on o c cur s 

over t en ,  f if t e en , or  twen t y  y e a r s , b u t  t h e  p r o b l em o f  p o t en t i a l  

o i l  d i s rup t i on i s  now .  I t  i s  n ec e s s ary t o  move t h a t  inves tment 

up f ive or  t en y ear s even i f  i t  would happen over that p er i od o f  

time . S ec ondly , t h e  amoun t  o f  money a t  s t ake , the d i f f i c ul t i e s  

and t h e  in f orma t ion p r o b lem s  ov e r r i d e  t h e  f ac t  t h a t  t e chni ca l ly 

t h er e  i s  a f ive y ear payb a c k . Howev e r , i t  migh t no t b e  e conomic s  

wh ich causes t h e  inves tment t o  b e  ma de . C u r r en t ly p eop l e  making 

de cis ions think c ons e rva t i o n  s ho uld be  l e f t to the  marke t . 

C ar o l l  W i l son as ked whe t her the c on s e rv a t ion exp e r ie n c e  o f  

o t her c oun t r ie s  has b een examined . For examp le , t h e  J ap an e s e have 

p r od u c e d  extr aor d inary r e s ul t s  in t erms o f  very l i t t le ener gy in

c r eas e over t h e  l a s t  f ive or s ix y e a r s . The hous eho ld p o r t ion o f  

t h is inc r eas e i s  o n ly 1 2  o r  1 3  p e r c en t . 

c 

• 
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Lawr en ce B e rkeley Labo r a t or ie s  and Lee S c hipper h ave d one 

t h e  c r o s s -nat ional r e s e ar ch that i s  availab l e .  There i s  c omparat ive 

i n f orma t ion on t h e  per c ap i t al c o n s ump t i on of ener g y . Ar t hur 

R o s en f e ld h a s  used Europ ean d a t a  on energy us e in b u i l d ing s . DOE 

h a s  not  g iven much a t t en t ion to  d r awing o u t  p o l icy l es sons f r om 

i n t er n a ti o n a l  c ompar i s on s . 

Anne Rowland d i s a g r eed w i t h  the c ommen t t h a t  p ar t i c ip an t s  

b el ieve t h a t  t h e  f e d e ral g overnmen t ' s  d i r e c t  p ar t i c ip at ion c an en

courage the g rowt h  of wha t  is b as i ca l l y  a home imp r ovemen t ind us t r y ; 

s econd l y , s he f ee ls t h a t  t h e r e  s eems t o  b e  an ind i ca t ion t h a t  r e t ro

f i t t ing has f a i led so f ar . If r e t r o f i t t in g  i s  lo oked at  as  any 

o th er c on s umer p rod u c t , it h a s  a c o n s umer a c c ep t an c e  curve and 

r e t r o f i t t ing is at t h e  b eg inn ing . R e t r o f i t ting is p i cking up t h e  

i nn ovat o r s , and i t  i s  f ive , s ix ,  t en y e a r s  away f r om t he h i g h  

p o in t  o f  t he c urve . I t  i s  c urren t ly n o t  po s s ib l e  t o  r e t r o f it 7 9  

m i l lion homes in one year b ecaus e t h e  p r i c e s  a r e  n o t  r�g h t , t h e  

e q u ipmen t i s  n o t  t h e r e , t he r e  i s  no  incent ive , and t here w i l l  n o t  

b e  any f o r  s ev e r a l  y e ar s . 

Art hur Ro s en f e ld n o t ed t h a t  an ad d i t ional p r ob lem in enc our ag

ing r e t r o f i t s  is t h a t  t he ins t a l la t i on and maint enan c e  inf r a

s tr uc t ur e  i s  inad e q ua t e . T h e r e  are n o t  enough qua l i f i e d  p e o p l e  

ava i l ab le � o  d o  t h e  wor k . 

Richard C o t t on s a i d  t h a t  t h e  only p o i n t  t o  b e  made f r om a 

n a t ional p o l ic y  p o in t  o f  v i ew i s  that i t  d o e s  n o t  m a t t er what DOE 

d o e s . In 1 5  to 20 y e ar s , r e t r o f i t t ing w i l l  h ave o c c ur r ed . I t  

s eems inev i t ab le t h a t  t h e r e  w i l l  b e  s e r i ous o i l  s up p ly d i s r up t ion 

and , in  the n e ar f ut ur e , none o f  the p r od uc t i on a l t ern a ti v e s  w i l l  

b e  ava i l ab le t o  s up p lemen t  s u f f i c ien t ly .  T h e  only w ay t o  r e s p ond 

to t h a t  p r ob lem would b e  a maj o r  e f f or t  in t h e  a r e a  of energy 

p roduc t iv i t y , energy e f f i c i en c y , or energy c on s ervat ion . T h a t  

i s  n o t  h appen in g .  The r e  i s  n o  p rob lem in an e c onom i c  s en s e  ab o u t  

l eaving c ons erva t i on t o  the n o rmal d ev e lopme n t  o f  t h e  marke t p l a c e . 

I t  w i l l  almo s t  c e r t ainly happen , b u t  there i s  a nat iona l p o li cy 

p er s p ec t ive whi c h  o u g h �  t o  b e  alarmed . 
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W i l liam S c h i f fma ch e r  s a i d  u t i l i t ie� f a c e  mul t ip l e  conf l ic t ing 

r eq ui r em en t s . Ut il i t i e s  are b e ing u r g ed to  go  int o  c o n s e rv a t i on 

and , at  t h e  s am e  t ime , DOE h a s  o r  i s  ab o u t  t o  r e q u i r e  two- t hi r d s  

o f  t h e  o il-pr o d uc ing un i t s  t o  e i ther s hu t  d o wn o r  c o nv e r t  t o  c o a l . 

I t  i s  d i f f i cu l t  t o  exp end money t o  c onve r t and a l s o  s p end m o r e  

money f or cons erva t ion . T h e  s ho r t  t erm t iming i s  d i f f i cul t . 

Ri chard C o t t on c omment ed th at  a s en s ib l e  energy p o l i c y  would 

ado p t  a leas t - co s t  p e r s p e c t ive on d i s p l a c ement of o i l . I n c en t ive s 

c ould b e  p r ov i d ed t o  u t i l i t ie s  t o  do  wha t  was c o s t  e f f ec t ive in 

t e rm s  of d i s p l a c ing o i l , whe th e r  t h a t  p roved to be c o a l  or c o n s e rva

t ion . DOE has not r e s o lv ed this cho i c e . 

David McFady en emp ha s i z ed t h a t  i f  h o u s e s  a r e  ini t i a l ly r e t r o

f i t t e d  in a s ub - o p t imal f as h ion , i t  i s  d r ama t i c al ly m o r e  exp ens ive 

to  come b ack and g e t  t h a t  last  50  p e r c en t  o f  the ener g y  s avings t h a t  

i s  avai l ab l e  o n  a c o s t  b a s i s . T h e  r a t e  o f  ado p t i on o f  cons ervat i on 

w i l l  a f f e c t  t h e  e f f e c t ivene s s  o f  thing s t o  happen in t h e  f u tu r e . 



• 
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5 .  CREATING NEW CHO I CE S : INNOVATIVE APPROACHES TO C UT H OME 
HEAT ING AND COOLING C O S T S  

S t even C .  C ar h a r t  
D i re c t o r  I n t e g r a t ive An alys i s , E n e r g y  P roduc t iv i t y C e n t e r  
Me l l on In s t i t u t e  

The re t r o f i t  market i s  g r owing l e s s  r apidly t h an f un d am en t al 

e c on om i c s  s e em t o  j us ti f y . The f er t i l e  gr ound f o r  inc reas ed g r owth 

in t h i s  market  d o e s  n o t  l i e  in add i t i on al g ove rnmen t in t e rv e n t i on 

b u t  in in s t i t u t i on al innova t i on in de liv e ry s y s t em s , the bu s in e s s e s  

t h a t  m ake , s e l l , ins t al l , and g et t h e  j ob d on e  i n  t h e  f ie ld . The 

innov a t ions would t ake t h e  f o rm of a h i g h ly s k i lled d e cen t r al i z e d  

s e rv i c e  ind u s t ry t h a t  h a s , a s  i t s  v alue added , t h e  i n t e l l i g en c e  t o  

b r ing t og et h e r  mundane p ie c e s  o f  hardware and p r od u c e  s ig n i f i c an t  

e conom i c  r e s u l t s .  

Work in t h e  a r e a  o f  ins t i t ut i on a l  innovat i ons f o r  r e s i d en t i a l  

r e t rof i t  o f  t he s ing le f am i ly market h a s  b e en d one a t  t h e  M e ll on 

Ins t i t u t e .  The M e l l on p roj e c t , " C r e a t ing New Cho i c e s , "  emphas i z e s  

t h e  c re at i on o f  new kind s o f  ent erp r i s e s , s y s t ems t h a t  w i l l  g ive 

t he cus t omer a c h o i c e  b e y ond j u s t  p ay ing t h e  ut i li t y  o r  f u e l  oil  

b il l  t h a t  h e  h as now , or  t h e  t r ad i t i onal ins ula t i on or s i d ing which 

may imp r ov e  h ous e s  f r om an ae s th e t i c  or func t i onal p oin t of  v i ew 

b u t  not  imp r ove t h e  e c on om i c s  o f  ener g y . l 

The app roach o f  " C r e at ing N ew C h o i c es " i s  an ou t g r ow t h  o f  an 

e arlie r s t udy , t h e  " L e a s t - C os t Energy S tr a tegy S t ud y , "  whi ch ex

amined t h e  maj or inv e s tmen t o p p o r tuni t ies  in t he energy s y s t em and 

t h e  mos t c o s t  e f fe c t ive k ind s o f  inv e s tmen t s . At 1 9 7 8  p r i ce s  in 

t h e  b u i ld in g s  s e c t or , t h i s  e ar li e r  s tudy iden t i f ied $ 14 7 . 6  b i l l i on 

o f  c o s t  e f f e c t ive inv e s tmen t s  t h a t  could h ave b e en mad e at  an ave rage 

c o s t per MMBTU o f  $ 1 . 15 ( S ee  T ab le 1 ) . The maj or inv e s tm e n t  op

p o rtun i t y  was imp r ov in g  r e s id en t i a l  s tr u c t u r e s  • 

1 S t ev en C .  C arhar t , S h i r i s h  S .  Mulherkar , S and r a  M .  Renn i e , and 
Al t on S .  Pen z , " Cr ea t ing New C ho ic e s : Innova t iv e  Ap p r o a c h e s  to Cu t 
Home Heat ing and C o p l ing C o s t s , " Ener g y  P r o duc t iv i t y  Repo r t , No . 3 ,  
Energy P r od u c t i v i t y  C e n t e r , Me l lon Ins t i t u t e , Arling t on , V A .  
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TAB L E  1 .  C O S T  EFFECTIVE INV E S TMENTS IN THE B U I LD I NG S E CT OR 
( 19 7 8 DOLLARS ) 

ANNUAL CAP.ITAL / 
CAP I TAL FUEL D I SPATCHED 

( B I LL I ON )  ( $ / 10 6 BTU) 

R E S IDENTIAL S TRUCTUR E S  8 8 . 4  1 .  3 4  

C OMMERC I AL S TRUCTURE S 1 9 . 5  1 . 5 1 

IMPROVE D  H E AT ING AND AIR 1 1 . 9  0 . 6  
C ON D I T I ON ING 

U1P ROVED APP L I AN C E  MOTORS 7 . 0 0 . 3 3 

COGENERAT I ON 1 7 . 8  1 . 9 4 

TOTAL 1 4 7 . 6  1 . 1 5 

T h i s  ini t i al s tudy r a i s ed t h e  f � l l owing que s t i o n s  ab o u t  t h e  

r e s id e n t i al s e c t o r . H o w  reali s t i c  a r e  the ini t ia l  e s t ima t e s  o f  

s aving s ?  The s e  e s t im a t e s  h ave t o  b e , i f  any t h ing , conservat ive in 

t erms o f  t h e  p o t en t i al f or s aving s . How l ong would i t  t ake t o  

real i z e  t h e s e  c o s t e f f e c t ive s aving s ? Why i s  t h e  market n o t  mov ing 

as f a s t  as  e c onomic s  j us t i fy ?  Wha t a c t ion s h o uld b e  t aken to ac

c e l e r a t e  t h i s  p ro ce s s ? 

The s e  q ue s t i on s  h ave now b e en s tud i e d . F i rs t , the t h e rmal 

i n t e g r i t y  o f  exi s t i ng single f am i ly h omes was measur e d ; t h e  o p t imal 

p ackag e s  of  r e t r o f i t  t h at would b e  c o s t  e f f e c t ive to  r ed u c e  the 

c o s t of  h e a t ing and c o o ling w e re i d en t i f ied , and s om e  ins t i tu t io n a l  

inn ovat ions w h i c h  c o uld imp r ove t h e  de livery o f  one r e t r o f i t  were 

examined . 

A s imul a t ed o p t imal t e chno l o g y  p ackage was d e s i gned f o r  typ i c a l  

s in g l e  f am i l y  h omes i n  e ach o f  f our r e g ions f o r  e ach o f  the t h r e e  

maj or fue l  typ es . The work a l s o  inc lud ed a r ev i ew o f  t h e  

l i t e rature and t h e  f i e ld exp e r i ence c on c e rning con s umer b eh av i o r  

.. 

.. 
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and at t i tud e s , and the charac t e r is t i c s  o f  e x i s t ing r e t r o f i t  
d el iv e ry ins t i t u t i on s , and i d en t i f ie d  t h e  b ar r i e r s  t o  c o n s ume r 

a c c e p t an c e  o f  r et r o f i t  t e c hn o l o g i e s . 

F r om t h e s e  ana ly s e s , t h e  c r i te r i a  t h a t  new p r o g r ams and in

n ov a t ive r e t r o f i t  d e l ivery s y s t ems would have to m e e t  in o r d e r  t o  

h ave b e t t e r  marke t o p p o r t un i t ie s  t h an the avai l ab le d e l ivery s y s 
t em s  wer e g enera t ed . 

F i g u r e  1 s hows p roj e c t ed f u e l  s av ing s 

b a s i s  in uni t s  o f  a mi l l i on b arr e ls o f  o i l  

f o r  re t r o f i t t ing only s in g le f am i ly h omes . 

on a p r im ary eq uival ent 

per d ay or the e q u iv a le n t  

The s t ip p l ed bar in-

d i c a t e s  t h e  leve l o f  cur r e n t  ac t iv i t y  f r om a 1 9 7 8 b a s e . The s o lid 

b ar co lumns ind i c a t e  t h e  p o t en t i a l  s av ing s f r om t h e  p r e s e n t  r at e s  

o f  a c t iv i t y  which rep r es ent ab o u t  5 p e r c e n t  o f  t h e  h o u s i n g  s t o c k  

b eing r e t r o f i t t e d  e ac h  y e ar w i t h  a n  ave r ag e  i n t en s i ty o f  ab ou t $ 7 0 0  

p e r  uni t , f ar b e l ow t h e  e c onom i c  o p t imum . I t  r e p r e s e n t s  a s av i ng s 

o f  one-h a l f  a m i l li on b ar r e l s  o f  o i l  a d ay e quivalent by  1 9 9 0 .  

The maximum p o t en t i a l , us ing t h e  op t imal r e t r o f i t  p ackage 

which ave r ag e s  ab o u t  $ 2 , 0 00 p er h ou s e  and imp leme n t ing it  at  t h e  

r ate  o f  1 5  p ercent  o f  the ap p l i c ab le h o us ing s to c k  in e ach year , 

r e a l i z e d  a s av in g s  o f  1 . 4 m i l l i on b ar r e ls o f  o i l  e q uival ent a year . 

Thi s  s e em s  t o  b e  a r ough es t ima t e  o f  the  o u t e r  env e l o p e  o f  what 

c o u ld be a c h i ev e d  in t e rm s  of p r e s e n t l y  avai lab le m a t e r i a l s  and r e

s our c e s . Tha t i s  ab o u t  3 quad s  f r om s in g l e  f am i ly h om e s  o n ly . 

I f  mu l t i- f am i ly , low d e ns i ty , mob ile h om e s  were inc luded , t h e  s av

i n g s  would ap p r oxima t e  4 quad s o f  energy s aving s f r om r e t r of i t . 

F i g u r e  2 s h ows the c on s ume r sav ing s which were t h e  g u i d ing 

p rinc i p l e  f o r  t e chno logy cho i c e  in t h i s  s tudy . C on s umer s av ings 

r e lat ive to t h e  p r e s e n t  rate o f  re t r o f i t t ing on an annual b as i s  

w ill add up t o  unde r  2 m i l l i on b a r r e l s  a d ay , o r  $ 2  b i l l i on a year 

by  1 9 9 0 . If  an incr e as ed r a t e  o f  imp leme n t a t i on i s  a c h i eved , it  is  

e s t imat ed t h a t  t h e  annu a l  c on s um e r  s av ing s c ould amount to  $6  b i l

l i o n . The s e  s av i n g s  ar e t h e  f ue l  c o s t  o f  t h e  p rev i o u s  s y s t em w i t h  

n o  re t r o f i t  m i n u s  f u e l  c o s t  and annu a l i z ed c ap i t al c h ar g e s  f o r  the 

inc remen t al inv e s tmen t , a s s uming a 3 per cen t r e al i n t e r e s t  r a t e .  
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The b a s i c  que s t ion i s  why t h ings  a r e  n o t  h a p p e ning i n  t h e  

r e t r o f i t  f ie ld . Our s tudy i nd i ca t ed t h a t  t h e r e  were f ou r  f oc i  o f  

c on c e rn : e c on om i c s  a s  p e r c e iv e d  b y  t h e  c o n s um e r ; t h e  d e c i s i on

making p r o c e s s  by the ind ivid ual c o n s ume r ; t h e  ava i l ab il i t y , or 

l ack t h e r e o f , o f  d e liver y s y s t ems to p r ov i d e  a re t r o f i t ;  and 

i n f o rma t ion . 

In t e rm s  o f  e conom i c s  as p e r c e ived by t h e  cons umer , t h e r e  are 

s ev e r a l  p r ob l ems . U t i l i ty p r i c e s  as  p e r ce ived by t h e  c on s umer are 

ave rage p r i c e s , n o t  marginal p r i c e s . In t h e  ch o i c e  o f  op t imal 

s oc ial inves tment a t  t he margin b e tween a new supp ly i n cr eme n t al 

and new inv e s tme n t  on t he end use s id e , the consum e r  c anno t  make 

t he cho i ce b e cau s e  he d o e s  not have all the p ri c e  i n f orma t i on .  

C o s t i s  ano t h e r  i s s ue f o r  c o n s um e r s . They d o  n o t  l o o k  a t  an 

annuali z e d  c ap i t a l  charg e  or rou t ine ly make a l i f e  c y c l e  c o s t  

analys is  a s  indu s t ri e s  d o  f or indus t r i al inve s tment d e c is i o n s . This  

s ug g e s t s  t h a t  f o r  a new p r o g r am to  s uc c eed in this  marke t t h e  r e t r o

f i t p r o g r am s  s ho u l d  b e  d e s igned s o  t h a t  the inv e s tment d e c i s i on i s  

b eing made on t h e  b a s i s  o f  mar g in a l  f u e l  p ri c e s  and t h a t  t h e  in

d ividual con sum e r  d o e s  n o t  have a h i g h  f ir s t  c o s t  d e c i s ion . 

W i t h  r e s p e c t  t o  t h e  p r o c e s s  o f  c o n s um e r  d e c i s i on-maki ng , t h i s  

s t udy h y p o the s iz e s  tha t the c o n s umer d e c i s i on-making p r o c e s s  i s  un

s t r u c t ured de c i s i on-making . The maj or  s te p s  a r e  p e r ce p t i on o f  the 

p ro b l em , g ene r a t i o n  of inf orm at i on ab o u t  a l t e rn a t ive s , d eve lopme n t  

o f  c r i t e r i a  f or ev aluat ing a l t ernat ive s , s e le c t ion o f  an a l t e r n a t ive , 

imp lemen t a t i on o f  the a l t e rn a t ive , and then , in the d i s s on an c e  re

s o lu t i on p h a s e , t h e  c o n s umer l o oks f o r  the conf i rm a t i o n  t h a t he 

mad e a c o rr e c t  d e c i s i on . Thi s  p a t t ern has been ob s e rv e d  w i t h  s om e  

emp i r i c a l  c ons is t ency . The s e  s te p s  d i f f er f o r  d i f f e r en t  cus t omer 

g r oups . In f ac t , the m ar k e t  c an b e  s egmen t ed into d i f f e r e n t  kind s 

o f  d e c i s ion making g r ou p s  ac c o r d ing t o  c r i t e r i a , incom e  l o c a t i on , 

and the p r o pens i ty f o r  d o - i t-your s e l f  ac t iv i t y . A marke t i ng ap

p r oach w i l l  have a b e t t e r  chan c e  o f  s u c c e s s  if  i t  c an t i e  i n t o  the 

d ec i s ion-making p r o c e s s  as i t  i s  un i q u e ly c ar r i ed out by  d i f f er en t  

marke t s  o f  p o t en t i al r e t r o f i t  c u s t om er s . 
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The r e t ro f i t  market was lo oked a t  in t h e  area o f  d e l ivery . 

T h e  o p p o r t un i t i es c o n s um e r s  p r e s en t l y  h ave t o  ob t ai n  r e tr o f i t s  

w e r e  d i s c us s ed . The p re s e n t  d e l ivery s y s t em i s  s u c h  t h a t  par t ic i

p an t s  in t h i s  mar k e t  only have one p ro d u c t  t o  s e ll , i . e . , s id ing , 

i n s ul a t i on ,  or  wind ows . Qual i t y  a s s u r ance i s  a maj o r  i s s ue in t h e  

marke t b e c au s e  t h e  home impr ovemen t are a i s  n o t or io u s  f o r  " f 1y-by

n i gh t "  and s h ady o p e r a t o r s . The e c on om i c  r i s k  to t h e  cus t ome r is 

large i f  p e r f ormance i s  not r e a li z e d . I f  t h e  consum e r  s p ends 

$ 2 , 0 00  on a r e t r of i t  and does  not  get  t h e  r e s u l t s  t h a t  we r e  adver

t is ed o r  t he r e s u l t s  t ha t  the Mellon Ins t i t u t e  ob t ains fr om i t s  

t h e or e t i c al c a l c u l at i ons , t h e  consum e r  w i l l  b e  up s e t . 

The imp lic a ti o n s  f o r  deve loping new en t e rp r i s e s  in t h i s  r e t r o

f i t a r e a  a re t h e  f o l l owing : a b e t t e r  chan c e  o f  s u c c eed ing i f  there 

is  s om e  a s s urance o f  f ield p e r f orman c e  o f  t h e  r e tr o f i t s ; t h e  

op e r at ing company need s t o  h ave a l ong - t erm r e l a t i on s h i p  w i t h  t h e  

cus t omer s o  t h a t  i f  something g oe s  w r ong , t h e  r e t r o f i t  c o n c e rn i s  

r ead i ly ava i l ab l e  t o  t h e  ong o ing op e ra t i on o f  t h e  h o u s e ; and 

f inally , the e c onom i c  r i s k  n e e d s  to b e  s p r e ad among c on s um e r s  and , 

p os s i b ly , even t h ird par t y  inves t o r s . For  examp le , i f  S e ar s 

Roeb uck o r  a u t i l i ty r e t r o f i t s  ten t h o u s and hous e s , they w i l l  ex

p e c t  s ome t o  ope r a t e  ab ove " s pe c 'l and s ome b el ow " s p e c . "  T h e  

e c on om i c  r e t ur n s  a r e  d ep endent u p o n  t h e  m e a n  r e s u lt s . One l ar g e r  

uni t  d oe s  n o t  have t h e  r i s k  t h a t  t h e  ind ividual cus t omer h a s  r e t r o

f i t t ing one h o u s e . 

I n f orma t ion i s  a maj or  p r ob lem a r e a  in r e t r o f i t t ing t h a t  h a s  

no t b e en ad e q ua t e ly ad d r e s s e d . The inf o rma t ion generally ava i la b l e  

i s  n o t  p e rc e ived as c r e d i b l e  a c c o r d ing t o  n ume r ous s urveys . I n 

f orma t ion has n o t  b een t a rg e t ed t o  s p e c i f i c  marke t g r oup s o r  t o  

d if f er e n t  s ta g e s  i n  t h e  d e c i s ion p r o c e s s . As c us t om e r s  g o  t hr o ug h  

t he ir d e c i s ion p ro ce s s ,  t h e y  need d i f f er e n t  inf orma t ion , and i t  

has n o t  typ i c ally b e en p r ov id ed . The in f o rm a t i on p rovided mus t 

b e  t arge t e d  t o  d i f f er en t  s egment s  o f  the marke t , a c c o rd ing t o  what 

d e c i s i on making s t age t h ey ar e in , as w e l l  as t ai l o r ed t o  d i f f er en t  

c l a s s e s  o f  cus t omers  i n  o r d e r  t o  communi c a t e  w i t h  t h o s e  marke t s  

more e f f ec t iv e ly . 
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T o  summa r i z e  our f indings as t o  t h e  charac t e r i s t ic s  n ee d ed 

f or impr oved re t ro f i t  en t er p r i s e s , the f o llowing h av e  b een 

id ent i f ied : 

o The inve s tmen t c h o i c e  n e e d s  t o  b e  made on marg inal f u e l  

c os t .  

o The c o s t  o f  c ap i t al s h ould b e  b as ed on c omp arab l e  inv e s t 

men t s  i n  the e c onomy and b e  made on a l i f e  c y c l e  c o s t b as is . 

o A r e t r of i t  p r o g r am n e e d s  t o  p r ov i d e  t h e  maximum f e a s ib le 

r a t e  of imp l ement at ion c ons i s t en t  w i th the ava i l ab il i ty o f  

ma t e r i a l s  and l ab o r .  

o There n e e d s  t o  b e  q ua l i ty a s s ur a n c e  t o  ins u r e  t h a t  f i eld 

p e rf ormanc e  c on f o rms t o  exp e c t at io n s  and p lans . 

In t erms o f  p re s en t a t i on and mark e t ing t h e  imp o r t an t  c r i t e r i a  

f o r  suc c e s s  i n  t h e  r e t r o f i t  market in c lud e : 

o S egme n t ing t h e  marke t and t a i l o r ing o f  market ing a p p r o ac h e s  

in d i f f e rent s e gm en t s ; 

o Deve lop ing d e l iv e ry s y s t ems t o  s p r ead e conomic r i s k ; 

o Having a long- t erm r e l a t i on s h i p  w i t h  t h e  h o us e h o l d  s o  t h a t  

t he s e cond and t h i r d  v is i t  c an b e  mad e ; and 

o Exper imen t ing t o  t ar g e t  and t e s t d i f f e r en t  market s  t h a t  

have the high e s t o p p o r t un i t y  t o  bene f i t  in t erms o f  e ne r g y  

and e c onomic s aving s . 

T h e  p riva t e  s ec t or ' s  r e s p on s e  t o  t h e  r e t r o f i t  need h a s  b een 

inad e q u a t e  at b e s t  un t i l  now . Th ere ar e many r easons f o r  t h i s . 

On e of the mos t  imp o r t an t  i s  l eas t-c o s t r e t r o f i t ,  n o t  a s tandard 

p r ac t ic e  in the b u i l d ing indus tr y .  The s e c ond maj or  r e a s o n  t h a t  

t he r et r o f i t  ma r ke t  h a s  n o t  t aken o f f i s  t h a t  t h e r e  h av e  b een p r i ce 

c o n t r o l s  s in c e  1 9 7 3  wh i c h  h av e  had a neg at ive e f f ec t  on p r ov i d ing 

in cen t iv e s  t h a t  are n eeded to make the r e t r o f i t  market p r o c e ed . 

F inally , t he o p p o r t un i t y  has n o t  been we l l-d e f ined in t erms o f  

ava i l ab le in f o rmat ion o r  r e s e a r c h  t h a t  und e r li e s  t h e  t e chni q ues 

and und e r s tanding of t he p o t en ti a l  in the r e t r o f i t  m a rke t . 

T h e  f ed e r a l  p r o g r ams whi ch at t emp t ed t o  f ac i l i ta t e  t h e  r e t r of i t  

marke t have r e s p onded weakly t o  t h e  b ar r i e r s  and p r ob l ems t h a t  

have b e en iden t i f i ed . ( S ee Tab le 2 . ) F o r  ins t an c e , t h e  new 

C on s erv a t i on Bank lower s t h e  c o s t  o f  c ap i t a l  to cus t om e r s  b y  
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p r ov i d ing in t e r e s t r a te  s ub s id ies , b u t  i t  d o e s  n o t  p r ov id e  s ub 

s id i e s  i n  any t ar g e ted way . The b ank d o e s  n o t  p r ov id e  any i n f o rma

t ion to cus t omer s nor i s  it c l o s e ly c o up l ed t o  any d e l iv e ry s y s t em 
t ha t  i s  a c t ive l y  se l l ing t h e  r e t r o f i t  t o  the cus tomer . 

The Re s id e n t i a l  C o n s erv a t i on S er v i c e  ( RC S )  and t h e  Energy 

Extens ion S erv i c e  ( EE S )  b o t h  p r ov i d e  various kind s of  in f o rm a t i on 

and aud i t s , b u t  they are n o t  s t rong ly l inked t o  t h e  f o l l ow-u p  

d el ivery sys t em .  The r e  i s  a b i f u r c a t ion b e tw e en t h e  aud i t ing 

p r o c e s s  and the c l o s in g  o f  an ac t u a l  s a l e  when s omeone goes  i n t o  

t h e  hous e and makes the ins t a l l a t ion . 

The r e s id e n t i a l  t ax cred i t  lowers the c ap i t al c o s t  b y  s ub 

s id i z ing t h e  r e t r o f i t  inves tmen t , b u t  i t  d o e s  n o t  p r ov i d e  i n f orma

t ion on t h e  r e l a t ive c o s t  e f f e c t iv en e s s  of d i f f er en t  meas u r e s  that 

c an be t aken nor i s  it t i ed i n t o  any ac t ion- f o rc ing d e l ivery s y s t em . 

The Weathe r i z a t i o n  P r o g r am whi ch p r ov i d e s  a d e l ivery s y s t em 

t o  low- income p e r s on s  h a s  had q ua l i ty a s s ur a n c e  and managemen t 

p r ob lems . I t  i s  p o t e n t i a l ly an e f f e c t ive and t arg e t ed p ro g r am ,  

b u t  i t  h a s  had ope r a t in g  p r ob lems . 

In c on c lus ion , mo s t  o f  the e x i s t i n g  p r o g r ams ar e r e s p on s ive 

to one or two of the key c r i t e r i a .  All of t h e s e  p r o g r ams t aken 

� o g e ther s eem to be g o ing in d i f f er en t  d ir ec t i o n s  and only t aking 

a smal l  p i e c e  of the p rob l em . 

T h e  r e t r o f i t  b u s i n e s s  s e em s  t o  b e  in a " le t- a-hun d r e d - f l owe r s 

bl oom" p e r iod . One can n o t  now s ay what kind s o f  o r gani z a t i on a l  

e n t i t ie s  are r e a l ly g o ing t o  s u c c eed in t h e  r e t r o f i t  marke t .  

Howev e r , t h e  M e l l on Ins t i t u t e  h a s  l o o ked at  a n umb er o f  emb r y o n i c  

appr o ac h e s  w h i c h  app e a r  t o  o f f er ways t o  exp and t h e  u s e  o f  r e t ro

f i t s .  There i s  a need now to  f o s t e r  exp e r imen t al en t erp r i s e s , in

n ov a t ive d emon s t r a t i on s  of new marke t ing and d e l ivery c o n c e p t s ,  

inc l ud ing many d i f f e r e n t  kind s f or e ac h  ind ividual l o cali ty t o  s e e  

wha t  i s  r e a l l y  g oing t o  w o r k  in t h e  f ie l d . 

S om e  o f  t h e  c ur r en t ly ava i l ab l e  exam p l e s  t h a t  p o in t  t h e  way 

t owards a mor e  e f f e c t ive and v i t al marke t ing and d e livery s y s t em 

f o r  r e s iden t ial r e t r o f i t  w i l l  now b e  d i s c us s ed . T h e  r e s p on s iven e s s  

o f  t h e s e  p r o g r ams t o  o u r  c r i t e r i a  f o r e f f e c t iv e  r e t r o f i t  s y s t ems 

is summa r i zed in T ab le 3 .  
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TABLE 3 .  EFFECT IVENES S  OF  INNOVATIVE RET RO F I T  PROG RAMS 

REEP 
CRITERIA FOR ACC EPTAN C E  TVA I  ENERGY ( B RADLEY 

OF RETROF I TT ING PPL S HED PLAN ) RI S E  

�Ia r g inal C o s t  X X 

C o s t  o f  C a p i tal X X X 
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Two o f  the mos t innova t ive u t i l i ty c omp any s p on s o red p r o g r ams 

are t h e  Tenne s s e e  Valley Au tho r i ty and the P ac i f i c  P ower & L i g h t  

p r o g r am s  wh i c h  h ave b e en o p e ra t ing f or s ome t ime . The maj o r  

e l emen t s  o f  t h e s e  p r o g r ams a r e  aud i t s , r e c ommenda t ion o f  p a r t icular 

measures  t o  ind ividual r a t e p ayer s ,  c e r t i f i c a t i on of  c on t r ac t o r s , 

which i s  imp o r t an t  f or main t a in ing q u a l i t y  and e f f e c t iven e s s  in 

w ork that i s  d o n e , p o s t- ins t a l l a t i on ins p e c t ion t o  p r ov i d e  s t r ong 

qua l i ty a s s ur anc e , and p r ov i s ion of  an in t e r e s t - f r e e  l o an to  r emove 

the f i r s t - co s t  c ap i t al ava i l ab i l i ty is s ue . S ome p r ob lems r emain 

w i t h  r en t a l  uni t s . 

T h e s e  u t i l i t y  c omp any p r o g r ams a r e  m o r e  r e s p on s ive t o  s ome o f  

t he b ar r i e r s  and i s s ue s  that s eem t o  h ave h e ld u p  t h e  r e t r o f i t  

marke t . I n t er e s t r a t e  s ub s id i e s  h e lp t o  make the p e r c e ived in

t er e s t r a te , t h e  c o s t of cap i t al , c omp arab l e  t o  t h e  c o s t  o f  c ap i t al 

exp e r ienced b y  the u t i li ty when the u t i l i ty c o n s i d e r s  p lan t exp an

s i on . The in t e r e s t  f r ee l o an s e rv e s  to ove r c ome the f i r s t - c o s t 

r e s i s t an c e  on t h e  p ar t  o f  t h e  individual c u s tomer . The ins p e c t i o n  

p r o g r am p r ov i d e s  qua l i ty a s s urance . The s c a l e  o f  t h e  p r o g r am and 

c en t r a l i zed man a g emen t b ring much mat e r ia l  and l ab o r  w h i c h  g r e a t l y  

a cc e l e r a t e s  t h e  r a t e  and t h e  p lanning o f  r e t r o f i t  j ob s  and moves 

t oward d O ing l ar g e  b lo c ks in c o n t i g u o u s  areas at onc e . 

Ano t h er eme rg ing c on c e p t i s  t h e  energy s ervic e  c omp any which 

i s  emb od i ed in t h e  R e s i d en t i al Energ y  E f f i c i e n cy P r o g ram ( RE E P )  or 

t h e  B r ad l ey P lan . The b as ic n o t ion i s  to h ave an ind e pend en t c on 

s ervat i on comp any whi c h  w i l l  g o  ou t ,  aud i t , and r e tr o f i t  lar g e  

con t i guous b l oc k s  o f  h omes . This aggr e g a t e s  t h e  marke t  and makes 

p o s s ib l e  large- s c al e  r e tr o f i t s . The c o n s e r v a t i o n  c omp any ins t a l l s  

and p a y s  f or t he impr ovement i t s e l f . I t  r a i s e s  c ap i ta l  and r e t r o 

f it s  l ar g e  num b e r s  o f  cont iguous homes . The on ly t h ing t h e  in

d ividua l c us tomer d o e s  i s  ag r e e  to be r e t r o f i t t ed . The cus t omer 

d oe s  not p ay any thing . 

The t o t al energy c o n s ump t ion o f  t h e s e  homes i s  moni t o r ed b e

f or e  and a f t er the r e t r o f i t ,  and t h e  d i f f er en c e  i s  m e a s ur ed . 

Measurement i s  d i f f icu l t , b u t  the c on c e p t i s  that the d i f f er ence 

in c o n s ump t i on is  me asured , and the u t i l i ty r e imb ur s es t h e  c on

s erva t i on comp any f o r  the s aved energ y . T h i s  c on c e p t o f f e r s  t h e  
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o p p or t un i t y  o f  s e lling this  ener gy b ack t o  t h e  u t i l i t y  a t  a c o s t 
a p p r o a c h ing the u t il i ty ' s  ma r g i n a l  c o s t o f  n ew s up p l y . I t  al s o  
moves th e inve s tment d e c i s ion away f r om the ind ividual homeowner 
t o  a b u s ine s s  which aggr e g a t e s  t h e  marke t ,  looks a t  i t  a s  a 1arge-

s ca l e  inve s tmen t , and r a i s e s  c a p i t a l  a t  a lower r at e , ana l o g ous to  

what t h e  u t i l i ty woul d exper i e nc e . As a r e s ul t , i f  the c on s erva

t i on c omp any c an s e l l  t h e  ene r g y  b ack t o  t he u t i l i ty at  s ome t h ing 

like t he mar g in al c os t , t hen i t  w i l l  h ave an incent ive to r e t r o f i t  

up t o  t h e  margin when i t  g o e s  in t o  t h e  d i f f er en t  h ou s e s . The 

c ompany a l s o  h a s  t h e  p o t en t i a l  t o  raise c ap i t a l  at  l ower r a t e s  t h an 

t h e  ind ividual c ould and c e n t r a l i z e  t h e  inv e s tment d e c is ion s o  t h a t  

y o u  h av e  one b ig inve s tment d e c i s i on r at h er t h an m any s m a l l  ones . 

Th i s  a p p r o a c h  s h i f t s  t h e  r i s k  o f  th e p e r fo rmanc e o f  t h e  d i f f er en t  

r e t r o f i t  j ob s  f r om t h e  ind ividual c u s t omer t o  t h e  c omp any wh i c h  

ag ain h a s  t h e  incent ive t o  l o o k  at  t h e  mean p e r f orman c e  o f  a l a r g e  

numb e r  o f  j ob s . A l s o  s ince t h e  payment t h a t  i s  r e c e iv ed b y  t h e  

c on s e rv a t ion comp any is  b as e d  o n  ene r g y  a c t ua l ly s aved , t h e  c om p any 

a l s o  has t h e  incent ive t o  make s ur e  t h a t  t h e  j ob is d on e  at a h i g h  

l ev e l  o f  q u a l i t y  and t h a t  t h e  r es ul t s  are ac tual ly r e c eived . 

Finally , the who l e  b und l e  o f  i n c ent ive s  has t h e  e f f e c t  o f  gr eat ly 

ac c e l e r a t ing t h e  r e t r o f i t  r a t e  in t h a t  s e r v i c e  a r e a . 

Ano t he r  new en t e r p r i s e  wi t h  p o t en t ial i s  t h e  in t e g r a t ed energy 

conservat ion p r od uct s  s t o r e . T h e  Energy S h ed in the upp e r  Midwes t ,  

t h e  l eading examp le o f  t h i s , h a s  an ex t ens ive t echni ca l  r ev i ew o f  

many d i f f e r e n t  p r oduc t s  and a h ig h  l ev e l  o f  t e chn i c a l  s er v i c e  s o  

t h a t  t h e  ind iv id u a l  d o - i t-your- s el f er w h o  c o m e s  int o  an E n e r g y  S hed 

s to r e  c an g e t  a l o t  of h e l p  in p l anning h i s  own ene r g y  con s er v at ion 

p r o gram . 

The int eg r a t ed energy c ons ervat ion p r o d uc t s  s to r e  e f f e c t iv e l y  

s egmen t s  the marke t and r e aches p eo p l e  w h o  have the  p r o p en s i ty t o  

und er t ake t h e s e  a c t iv i t i e s  and tar g e t s  t h em w i t h  t he t e c hn i c a l  s er

v ic es and p r o d uc t s  they need . 

T h e r e  a r e  a l s o  n on-pr o f i t  c o o r d in a t in g  s er v i c e s  t h a t  ar e 

d ev e lo p ing r ep u t a t ion s as e f f ec t ive in t h e i r  l o c a l  areas . Rhode 

I s l an d e r s  S av ing Energy ( RI S E )  i s  a s t a t e- char t ered non- p r o f i t  

c o r p o r a t i on w h i c h  i s  a c l ear ing h o u s e  and c er t i f i ca ti o n  agency 
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f o r  r e t r o f i t  c on t r a c t o r s  in Rh ode I s land and p r ov i d e s  aud i t s  on 

r e q ue s t  to Rho d e  I s land r e s i d e n t s .  I t  mon i t o r s  and c er t i f ie s  con

t ra c t o r s  t o  ins ure t h at t h e i r  work i s  up to " s p e c "  and cond u c t s  

p o s t - in s ulat i on insp ec t i ons b ef o re a j ob i s  p a i d  f o r . Finally , 

d u e  t o  i t s  qual i t y  a s s ur an c e and t h e  r el a t iv e ly low r i s k  a s s o c ia t ed 

w i th a j ob done und e r  i t s a u s p i c e s , i t  g e t s  b el ow mark e t  l o an s  

f r om p ar t ic ip a t ing b an ks t o  p r ov id e  f in an c ing t o  p e o p le who avail 

t hemse lves o f  i ts s er v i c e s . 

Ano th e r  s imilar o p e r a t i o n  i s  Mas s a c h u s e t t s ' F a ir S ha r e  w h i c h  

p rovid es  aud i t s  and condu c t s  demons t r a t i o n s  and wo r k s h o p s  f or i t s  

memb e r s . Their a p p r o ach t o  r e t r o f i t  i s  i n  l i n e  w i th the conc e p t  

o f  cond u c t ing a n  o p t imal r e tr o f i t  and making c e r t a i n  t h a t  t h e  m o s t 

e f f ec t ive inve s tmen t s  ar e u p  t o  t h e  marginal p r i c e s  o f  ene rgy . I t  

a l s o  g r o up s  n e i g hb or h o o d s  o r  ar eas wh e r e  r e tr o f i t s  need t o  b e  

un d e r t aken f o r  t h e i r  c us t omer s o r  t he i r  memb e r s  and thus h a s  t h e  

e f f ec t  o f  agg r e g a t ing t h e  marke t and r e d u c ing t he c o s t  p e r  r e t r o f i t . 

RI S E  is  e f f e c t ive in r ed uc ing b ar r i er s  t o  exp an s i on o f  t h e  

r e t r o f i t  marke t b y  r e d u c ing t h e  c o s t  o f  c a p i t a l , b el ow-marke t 

loans , b y  making in f o rmat ion and t e chnical as s i s t an c e  m o r e  r eadily 

ava i l ab le in its  s e rvi c e  ar e a , in p ar t i c ular , b y  i t s  c r ed ib i l i ty 

w i th l o c a l  r es ident s ; and , f inal ly , b y  o v e r c oming t he q ua l i ty 

a s s ur an c e  b a r r i e r  t h r o ugh p r e- s cr eening and p o s t - in s u l a t i on 

in s p e c t ion . 

M a s s achus e t t s  Fair S ha r e  h a s  many o f  t h e  s ame s t r on g  p o i n t s  

i n  i t s  p r o g ram . I t  i s  c on s c ious o f  t h e  mar g in a l  c o s t  o f  f u e l  

i s s ue and th e n e ed t o  r e t r o f i t  u p  t o  t h a t  mar g i n . T h e  m u l t i p l e  

r e t r o f i t  p r o g r am r e d u c e s  c ap i t a l  c o s t b y  c on t r a c t in g  f or s ev e r a l  

r e t r o f i t s  a t  o n c e . I t  a l s o  t a r g e t s  low inc ome , h i g h  s av i n g s  

p o t en t ia l  marke t s  and d e l iver s inf orma t i on and r e t r of i t  c ap ab i l i t y  

thr ough a c r ed ib l e , w e l l  known chann e l . 

L ooking a t  t h e  e f f ec t ivene s s  o f  s ome o f  the innov at ive p r o

gr ams in t e rms o f  the ir r e s p ons ivene s s  t o  t h e  c r i t e r i a , t h er e  ar e 

m o r e  "Xs " in T ab l e  3 .  Wh e t h e r  t h e s e  innovat ive ap p r o ac h e s  a r e  

g oing t o  b e  s u f f i c i e n t  t o  m o v e  t h i s  marke t  as f a s t  as  t h e  f un d a

men t als  s eem t o  ind i c a t e  r ema ins t o  b e  s een . Th ere a r e  a l s o  mor e 
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new p r o g r ams t h a t  seem t o  b e  emer g ing d aily . S ome o f  them were 

d is c us s ed t oday , i . e . , u t i l i t i e s  g e t t ing invo lved and local s e 1 f 

h elp g r oup s . 

In conclus i on , i t  s h o uld b e  emphas i z ed t h a t  t h e r e  ar e t ech

n i c a l  means to r ed uc e consumer c o s t  and s ave ener gy t hrough r e tr o f i t . 

T h e  marke t t o  d a t e  h a s  b een f ar b eh ind what i s  j us t i f ied in t erms 

o f  t e ch n o l o g y  and e co n omi c s . The F ed e r al p r o g r am s  t o  d a t e  have 

only p ar t i a l ly r e s p onded to the needs and the b ar r i er s ; t h e r e  are , 

however , a num b e r  o f  n ew p r o g rams on t h e  way . 

T h e r e  i s  no  d oub t t h a t  r e t ro f i t  can b e  a maj or 'f a c t o r  in t h e  

energy marke t s  i n  t h e  1 9 8 0 s . Th e t o t al p o t en t ia l  c on s umer s aving s 

t h r o ug h  t h a t  p e r iod f r om an o p t ima l r e t ro f i t  p r ogr am amoun t s  t o  

$ 4 2 . 2  b i l l ion . The ener gy s aving s f r om the s in g l e  f amily ma r k e t  

a l o n e  is  a t  a p p r oxima t e ly t h e  s ame magn i tude as  t h e  Alaskan o i l  

p r oduc t ion . T h e  key t o  exp an s i on o f  r e t r o f i t  i s  t o  en t e r  t h e  

" le t- a-hund r ed- f l owe r s -b 100m" p h a s e  o f  t h e  r e t r o f i t  en t er pr i s e  

and t ry n ew a p p r o a c h e s  a t  o r g an i z in g  t h i s  c ommer c i a l  ent er p r i s e  • 
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6 .  D I S CU S S ION O F  CRE AT ING NEW C HO I C E S : INNOVAT IVE APPROACHE S TO 
CUT H OME HEAT ING AND C O O L ING C O S T S  

Rob er t R i c c i int ro d u c e d  a d i s c u s s ion o f  t h e  a f o r em en t io ned · 

B r adley P l an .  I t  ap p ea r s  t h a t  the con s umer d oes  n o t  p ay any t h ing 
f o r  i t .  The way t h e  B r ad ley P lan is  s e t  u p  i s  that  the c on s erva

t ion c omp any w i l l  have every incent ive to make s ur e  that t h e  

marginal d o l l a r  inv es t ed i n  o n e  h o u s e i s  j us t  a s  e f f ec t iv e  as  t h e  

marg in a l  d o l la r  inve s t e d  in a n e ighb o r ' s  h o u s e .  I f  one n e i g hb o r ' s  

hous e i s  in r ea s onab ly g o od s h a p e  and ano t h er h a s  le t h i s  h o us e 

run d own , i t  app e ar s  t h a t  t h e  lat t e r  c omes o u t  much b e t t e r  und e r  

t h e  B r ad ley P l an . I f  one h o u s e  is  in b e t t e r  s h a p e  t o  b eg in w i t h , 

t he r e l a t ive b en e f i t s  from t h e  p r o g r am are g o ing t o  b e  l e s s  t han 

t h e  r e l a t ive b en e f i t s  t o  h im .  The b i l ls a c c r ued t o  b o t h  h om e own e r s  

w i l l  b e  r ed u c e d  i n  ab s o lu t e  t e rm s  and no  o n e  w i l l  b e  o u t  any t hing . 

Norman Ros e nb e r g  n o t ed t h a t  t h e r e  is  a f undament al i s s ue o f  

e q u i t y  as  p e r c eived by t h e  c on s umer , n o t  a s  d e f ined b y  some ab s o l u t e  

e c onomic s t and ard . I t  i s  t h e  c o n s ume r ' s  c o n c ep t o f  t h e  e q u i ty , as 

w e l l  a s  o t he r  t h in g s , t h a t  w i l l  de t e rmine the s uc c e s s  of a p r o g r am 

l ike The Bradley Pl an . S t even C arhar t r e s p onded t h a t  t he c ons umer 

h a s  two c h o i ce s . He i s  o f f e r e d  t he o p p o r tun i ty to have his hous e 

r et r o f i t t ed at  no  c o s t  up t o  s ome kind o f  e q uivalen t , l e s s  t h an t h e  

e quivalent o f  $ 5  g a s  or wha t eve r . H i s  cho i c e  is  e i th er o n e  o f  two 

t hin g s , t o  have t h a t  d o n e  at  no  c o s t o r  no t .  Whe ther r e tr o f i t t ing 

is imp l emen t ed at the PUC and the u t i l i ty l ev e l  is n o t  an is s ue 

f or t h e  indiv id ual cus t omer . He on ly h a s  t o  d ec i d e  i f  h e  wan t s  t o  

p a r t i c ip a t e . The inv e s tmen t d e c i s i on i s  r emoved t o  an ind e p end e n t  

c ompany t h a t  s h a r e s  t h e  r i s ks a n d  i s  ab le t o  r a i s e c ap i t al at  lower 

r at es and r ed uc e  the c o s t  p e r  uni t , b e caus e the mark e t in g  and t h e  

t r an s ac t ion c o s t s  a r e  lower i f  they c an r e t ro f i t  a who l e  c on t i g u o u s  

ar ea . N o  one is  wo r s e  o f f  a s  a c on s e q u en c e  o f  the p r o g r am .  

David J .  McF ad y en c ommen t ed th a t  t h e  p r i n c i p l e  o f  t h e  B r ad ley 

P lan need s c l ar i f i ca t ion . The c on s umer is p ay ing f or ener g y  not  

us ed . T h e  c on s umer p ay s  his  u t i l i ty b ill  which may be  r ed uc ed 

f rom what i t  would have b een had h i s  dw e l l ing n o t  b een r e tr o f i t ted . 

F or example , a p er s on who g e t s  $ 2 , 0 00 o f  r e t r o f i t  and is  u s ed t o  

s pe nd ing $ 15 0 0  a y e a r  f or f ue l  o i l  n ow p a y s  $ 8 00 a y ear f or f ue l  

o i l  p l us $ 4 0 0  a y e ar f o r  ener gy s aved . His c o s t  is  n o w  $ 1 2 00 
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ins t ead o f  $ 15 0 0 . W i th the Bradley P lan , t h e  c on s umer pays f or 

energy s aved . The c o n s umer pays  a smal ler b il l  t h an h e  w o u l d  have 

p a id had he n o t  had h i s  h o u s e  r e t ro f i t ted , b u t  h e  s t i l l  p a y s  f or 

t he energy s aved . H e  pays  a u ti l i t y  b il l  o f  $ 1 2 00 when , in f a c t , 

h e ' s  only con s uming $ 8 00 wor th o f  o i l , b u t  h e  would h ave b een pay

ing $ 15 0 0  had h e  n o t  b een r e t r o f i t t e d . By paying f o r  t h e  eaergy 

n o t  u s ed , the consum e r  pays  f or t h e  r e t r o f i t .  

David J .  M cFadyen d e s c r ib ed the s p e c i f i c  way t h e  B rad l ey P l an 

would op erat a .  Th e B r ad ley P lan c omp u t e s  what a f ue l  b il l  would 

h ave b een and it as s um e s  s ome c ons t ancy o f  b ehavio r . The i n c en t ive 

to keep y o ur th ermos t a t  down is s omewh at r e d u c ed und er t h i s  p l an . 

Whe ther b ehav i o r  i s  c o n s t an t  i s  q ue s t ionab le . The p �an , as  

o r ig i n a l ly p r o p o s e d , i s  as  f o l lows : a s s ume th a t  a h o u s eho ld h a s  a 

$ 1 5 0 0  annual e l e c t r i c  h e a t ing b i ll . W i t h  th e p lan an ind e p end en t 

c on t rac t or w i l l  r e t r o f i t  the h o us e , d r op p ing the b i l l  t o  $ 8 0 0 . T h e  

$ 7 00 d r o p  i s  w h a t  t h e  c onsumer i s  rew a r d ed f or , b u t  the c on s umer 

pays f or the $ 7 0 0  dr o p  by payin g  ab o u t  $ 40 0  of i t . The $ 40 0  p aymen t 

p o r t ion i s  der ived f r om a p r oj ec t ion o f  the energy b il l . The 

energy b il l  was p ro j e c t ed at  b e ing $ 15 0 0  a year , and the b il l  i s  

b eing d r o p p ed t o  $ 12 0 0  b ec a u s e  s omebody d id $ 2 , 00 0  w o r t h  o f  work 

to  a h o us e . The ac t ua l  e l e c t r ic al d e l ivery t o  the house is  

on ly $ 8 00 a year . The $ 4 0 0  a year i s  what t h e  u t i l i ty c o l l e c t s  

t o  a llow i t  t o  pay t h e  c o n t r a c t o r  and s ave t h e  $ 7 0 0  a y ea r . The 

s tr u c t ur e  o f  t h e  p lan a l l ows for a payment t o  t h e  uti l i ty t ha t  

f lows t h r o ugh t o  t h e  r e t r o f i t  c on t r ac t ing f irm f o r  t h e  en ergy s aved . 

S t even C a rh a r t c ommen t e d  that the B r ad l ey P lan ' s  payment 

s truc t ur e  would ad d the annual i z ed c ap i t a l  char g e  o f  t h e  r e tr o f i t  

t o  t h e  f u el b il l . T h e  f ue l  c o s t  af ter the re t r o f i t  p l us t h e  

annual i z e d  cha r g e  f or t h e  c ap i ta l  impr ovemen t s  wo uld b e  les s t h an 

t h e  fue l b i l l . 

Dav i d  J .  McFady en sugg es t ed that t he r a t iona l e  f o r  t h e  B r ad ley 

P l an is  very d i f f er en t . I t  i s  s e l l ing b ene f i t s in s t ead o f  d e a l ing 

with c o s t . The p oin t i s  i f  a c o n t r ac t or can g o  in wi th one t ub o f  

c aulk o r  i f  a cem ent b lo c k  i s  mis s ing in one b a s ement w a l l  and the 

c on t r ac t o r  s t u f f s  it  f ul l  of  ins u l a t i o n  and s aves $ 50 0  a y ea r , the 

r e t ro f i t  c on t r ac t o r g e t s to r e c ogn i z e  what ev er b en e f i t s  he is 
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t o  r ec e ive f r om t h e  $ 5 0 0  t h a t  i s  b e ing s aved . Rather t han b e ing 

p a id by c o s t , h e  i s  b e ing p ai d  by s aving s .  

David J .  McFadyen n o t e d  t h a t  t h e r e  a r e  s ev e r a l  unan swered 
que s t ions r e g ard ing r e t r o f i t s . Why w o u ld a c on s umer keep h i s  

t hermo s t at  d own i f  h e  i s  n o w  p ay in g  h a l f  t h e  p r ic e  f or energy 

consumed ? Why would h e  have any inc en t ive to  t h e  r e d u ct ion o f  

en ergy us e ?  
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APPEND IX B 

P OTENT IAL SUB S TITUTION O F  O IL WITH GAS AND COAL IN 
NON�TRAN S P O RTAT ION U S E S  

Amer i c an G a s  As s o c i a t i o n  
Ener gy Analysis 1 980 - 10 
Augus t 2 8 . 1 980 

A .  I n t r o d u c t i o n  

Ne a r ly h a l f  t he o i l  u s e d  in  t he U . S .  i s  c o n s umed f o r  non

t r ans p o r t a t ip n  p urp os e s . At the s ame t ime , nearly h a l f  t he o i l  

u s e d  i n  t he U . S .  i s  imp o r ted f r om f or e i gn s our c e s . Given t he s e  

two f a c t s , t o ge t he r  w i t h  t he f a c t  t h a t  non- t r an s p or t a t i on vo lume s 

o f  o i l  and o f  nat ur a l  gas are nearly t he s ame i n  t he f our s t a t i on

ary marke t s  -- r e s id en t i a l , c omme r c i a l , indus t r ial , and u t i l i t y  

p ower p l an t s  -- i t  make s s e n s e  t o  s ugge s t  t h a t  a s ub s t an t ial 

p o tent i a l  e x i s t s  to  r e p l ace in  t he n e ar - t e rm (0-5  year t ime

f r ame ) lar ge q uan t i t i e s  o f  o i l  w i t h  i n c r e a s e d  use o f  n a t u r a l  gas 

in  t h e s e  marke t s . 

The p urp o s e  o f  t h i s  analy s i s  i s  t o  d e f ine in ove r a l l  

nat ional t erms t ha t  p or t i on o f  t he non - t r an s p o r t a t i o n  u s e  o f  o i l  

whi c h  c an r e a d i ly b e  r e p laced by n a t u r a l  g a s  a n d  c o a l , i n c l u d i n g  

g a s  us e d  s e l e c t ively wi t h  c o al i n  l ar ge b o i le r s  t o  he lp mee t  

e nv i r o nme n t a l  r e q ui remen t s .  

B .  Exe c u t ive. S ummary 

o Out o f  t he 1 97 9  t o t a l  of 8 . 4  m i l l i o n  b arre l s  per d ay o f  

c rude o i l  eq uivalent (mbde ) non- t r ans p o r t a t ion us e o f  o i l  

i n  t he U . S . , 5 . 5  mbde was used in  c omb u s t ion app l i c a t ions 

for w h i c h  na tural gas or gas used s e l e c t ively wi th c o a l . 

could d i r e c t ly s ubs t i t u t e . 

o T h i s  5 . 5  mbde rep laceab le non- t r an s p o r t a t i o n  use o f  o i l  

c o n s i s t s  o f  t he f o l lowing t hr e e  comp onent s :  3 . 0  mbde o f  

r e s idual and d i s t i l l a t e  f ue l  o i l  b urned in indus t r i a l  

bo i le r s  and u t i li ty p owe r p l an t s , 0 . 4  mbde o f  natural 

gas l i q ui d s  b ur ne d  in indus try . and 2 . 1  mbde of  f ue l  o i l  

( lar ge ly d i s t i l l a t e  -- 1 . 6  o f  t he 2 . 1 mb de ) us e d  f o r  

r e s i d e n t i a l  and comme r c i al s p a c e he a t in g  and ho t wa t e r . 
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o O f  t he 5 . 5  mbde s ub s t i t u t ib le U . S .  o i l  use , 1 . 1  mbde 

(or  2 0  p e r ce n t ) c an b e  rep laced � ly immed i a t e ly wi t h  

incr e a s e d  gas use b e caus e ( 1 )  av a i l ab le gas s up p l i e s  can 

incre a s e  s i gn i f i can t ly , ( 2 )  t he nat ion ' s  gas t r ansmi s s i on 

and d i s t r i b u t ion sys t e m  i s  p re s ent ly s ome 1 0 - 1 5  p e r ce n t  

under u t i 1i zed , a n d  ( 3 )  nume r o us indus t r i a l  o i l  us e r s  

cur r en t ly have d i re c t  a c ce s s  e o  g a s  s y s t ems . 

o The 4 . 4  mbd e  b a lance o f  t he 5 . 5  s ub s t i t u t ib 1e o i l  us e 

c an be r e p laced by g a s  and c oa l , inc lud i n g  c o a l  wi t h  

s e l e c t  gas use , and o t her f ue l s  i n  t he ne ar - t e r m , al low

i n g  t i me f or gas s y s t em e x t e n s i ons , p ower p lant c o mp le

t i ons , e nd-us e r s '  ins t a l l a t i ons , p e rmi t ti n g ,  and o ther 

r e q ui r eme nt s . 

o The r emain i n g  3 . 0  mbde non- t r ansp o r t a t i on use  o f  o i l  

cons i s t s  o f  f e e d s t o cks , n a t u r a l  g a s  li quid p r oduc t s  i n  

remo t e r e s i d e n t ial s p a c e he a t i n g  and f a rm ap p li c a t i o n s , 

s t i ll gas , a s p h a l t , l ub r ic a n t  o i l s , and p e t r o le um coke 

none o f  w h i c h  are d i r e c t ly r e p laceab le by o t her f ue l s  i n  

t he near - t e r m . 

C .  D i s c us s i ons o f  Re s ul t s  

I n  order t o  f or mul a t e  a n  e f fe c t ive na t i o nal p o l i c y  t o  reduce 

our n a t i o n ' s  vulne r ab i l i ty t o  an oil  s up p ly i n t e r r up t ion , it  is  

ne c e s s ary t o  as c e r t ain wha t  p e r cen t a ge o f  o ur d o me s t i c f u e l  � i 1  

c o n s ump t i o n  can b e  d i s p laced i n  t he ne a r - t erm 0 - 5  y e ar t ime f r ame 

by a l t e r n a t ive f ue l s  ( i . e . , na t ur a l  gas and c o al ) . 

T ab le 1 c l as s i f ie d  all  1 9 7 9 non- t r ans p o r t a t i o n  us e s  o f  o i l  

p roduc t s  in t he u . s .  by s e c t o r  and b y  f ue l  p r o d uc t . T h i s  

analy s i s  d o e s  no t add r e s s  t he s i gni f i c an t  p o t e n t i a l  f or s ub 

s t i t u t ion wi t h  me t hane vehi c l e s  o f  p e t r o le um p ro d u c t s  us e d  i n  

t he t r ans p or t a t i on s e c t o r , whi c h  c o n s ume d 9 . 2 mbde o f  t he na t i on ' s  

t o tal 1 9 7 9 o i l  us e o f  1 7 . 6  mbd e . O f  t he 8 . 4  mbde o f  p e t r o le um 

us e i n  t he u . s .  s hown in T ab l e  1 ,  c e r t ain indus t r i al and r e s i 

de n t i a l / comme r c i a l  ene r gy demands c ann o t  e as i ly ( q ui ckly ) b e  

s a t i s f i ed by n a t ur a l  g a s  or t he j o int  use o f  n a t ur al g a s  and 

c o a l . Many o t he r  o i l  cons ume r s  who p r e s e n t ly have a c ce s s  to gas 

service c an p hy s i c a l l y  conve r t f r om o i l  to gas in t he very 

4 
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TAB L E  1 

U . S .  NON-TRANS PORTATION U S E O F  O I L  PRODU CT S IN  1 97 9  

(mi l l ion bar r e l s  p e r  d a y  o f  c r ude o i l  e q uivalen t , mbd e )  

D I ST I LLATE RES I DUAL OIL LPG / OTHER* 

R E S I DENTIAL 1 .1 - . 5  

C OMMERC IAL . 5  . 5  .1 

E L E CTRIC GENERAT I ON .1 1 .6 -

INDU STRIAL GEN ERATION 

0 C OMBU S T I ON .6 • 7 . 4 
0 F EE D S TO C K  .1 - 1 .3 
0 LU B E / WAXES /  

P ETROL EUM COKE - - . 3 - --
TOTA L 
NON-TRAN S P ORTAT I ON U S E  2 .4 2 .8 2 .6 

* 

ASPHALT 

-

. 6  

-

-

-
, . 

-
--

. 6  

Inc ludes o t he r  p e t r o leum p r o d uc t s ' used as  c he m i c a l  feed s t o cks , l ub e , waxe s , and 
p e t ro leum coke . 

{/ 

TOTAL 

1. 6 

1 .7 

1 .7 

1.7 

1 .4 

.3 

3 .4 

S o ur ce s : Mon thly Ene r gy Review : J u ly 1 980 ( U . S .  D e p a r t me n t  o f  Ener gy , Washin g t on , D . C . , 
J uly 1 980). 
E IA Annual Rep o r t t o  C o n g r e s s :  1 97 9, V o l ume T h r e e  ( U . S .  Dep ar tme n t  o f  Ene r gy ,  
Was hi n g t on , D . C . , 1 980). U . S .  Ene r gy f or t he Re s t  o f  the C e n t ury ( U . S .  
Depar tme n t  o f  Comme r c e , Washin gt on , D . C . , J u l y  2 ,  1 980). 

.... \A \0 
I 
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s hor t - t e rm .  T hi s  analys i s , t he r e f or e , b r e aks a l l  non- t r ans p o r t a t i on 

o i l  c on s ump t i o n  i n t o  t he f o l lowing c a t e go r ie s : 

C a t egory One - o i l  t ha t  c an be v ir t u a l l y  immed ia t el y  d is p l a c ed 

b y  g a s . I n  1 9 7 9 ,  t he Amer ic an G a s  As s o c i a t ion ( AGA) conduc t ed 

two s urveys o f  i t s memb e r s  t o  a s c e r t ain h ow much o i l  they 

c o ul d  d i s p la c e  in ind u s t r ia l  mar ke t s  w i t h  na t u r a l  g a s  and , 

t h en , h ow much t hey w er e  p l anning t o  d i s p la c e  i n  19 7 9 . T o t a l  

p o t en t i a l  U . S . o i l  d i s p l a c emen t s  we r e  e s t ima t ed a t  1 . 5  mbd e  

( 1 . 3 mbde o f  r e s idual o i l  a n d  . 2  mb d e  o f  d i s t i l l a t e  o i l ) . 

Ac t ua l  d i s p l a c emen t s  in 1 9 7 9  amo un t e d  t o  . 4  mbd e  ( . 3  o f  

r e s id ual o i l  and ne arly . 2  o f  d i s t i l l a t e  o i l ) . A s s uming t h a t  

t h e r e  w a s  n o  c h an g e  in i nd u s t ri a l  and e l e c t r i c  u t il i t y  o il 

cons ump t ion b e tween 1 9 7 9  and t he f ir s t  h a l f  o f  1 9 80 , 1 . 1  mbd e  

o f  o i l  u s e  c on t inue s t o  e xi s t wh i ch c o u l d  q u i c kly b e  d i s

p l ac ed by g a s . 

C a t egory Two - o ther o i l us e s  t ha t  can in t he ne ar- t erm 

(0-5  year t ime - fr ame ) b e  d i sp l a c e d  by gas , and s e le c t  gas 

u s e  wi t h  coal i n  dual-capable f ac i 1 i t ie s . 1 This s e c ond 

c a t e gory o f  o i l  use , t h a t  whi c h  is d i s p 1 a c e ab l e  in a l o n ge r  

t ime - f r ame , c on s i s t s  o f  s ome 4 . 4  mbd e  rep laceab le b y  gas and 

c o a l . T h i s  c a t e gory would inc lude o i l  comb u s t ion in 

i ndu s t r i a l  and e le c t r i c ' u t i l i t y  b o i l e r s  t h a t  are n o t  cur

r e n t ly c onne c t e d  w i t h  gas s y s t e ms , as we l l  a s  l i q uid p e t r o l 

e um g a s  ( L P G )  comb u s ted d i r e c t ly i n  t he indus t r i a l  s e c t o r . 

A l s o  included in t h i s  s e c ond c a t e gory o f  o i l  u s e  i s  the 2 . 1  

mbde o f  f ue l  o i l  u s e  i n  r e s id e n t i a l  and c omme r c i a l  s e c t o r s . 

C a t eg o ry T h r e e  - o i l  u s e  t ha t  i s  d i f f i cu l t  t o  d i s p lace wi t h  

a l t e rna t ive f ue ls . The t hird c a t e gory o f  non- t r ans p or t a t ion 

o i l  us e c o ns i s t s  of indus t r ial and c omme r c ial ap p li c a t i ons 

whos e  u s e  of  o i l  p r od uc t s  can only be rep laced b y  a l t er na

t ive f ue l s  in t he long term ( b e y ond 5 y e a r s ) .  Tbi s c a t e go r y  

1 S e e  Anal s i s  o f  Se l e c t G a s  U s e  i n  U t i l i t  C o a l  C onve r s i on f o r  
L imi t i n g  Sul f ur Emi s s ions Amer i c an Gas As s o c i a t ion , Ar l i n g t on , 
VA , Ene r gy An alys i s  1 9 80 - 4 , Ap r i l  2 9 ,  1 980 ) , and Analy s i s  o f  
S e le c t  Use o f  Gas t o  Enhance C o a l C onve r s ion (Ame r i c an Gas 
As s o c i a t ion , Ar lin g t on , VA , Ener gy Ana lys i s  1 9 7 9 - 8 , June 1 ,  1 9 7 9 ) . 

4 



- 161 -

inc lud e s  LP G c o n s ump t ion in t he r e s id e n t i a l  and comme r c i a l  

s e c t o r s  ( gener a l ly in d i s p e r s e d  l o c a t i ons n o t  served b y  gas 

ut i l i t ie s ) ; lub r i c an t , wax and p e t r o le um c o ke p r od uc t s ; 

asp hal t ; and l i q uid hyd r o c ar bons used a s  c he mi c a l  f e e d s t o cks . 

T h e s e  o i l  u s e s  t o ta l le d  2 . 9 mbd e  i n  1 9 7 9 .  

The U . S .  imp or ted an ave r a ge o f  8 . 1  mbde o f  c r ude o i l  and 

o i l  p r od u c t s  in 1 9 7 9 .  I f  t he n a t ion had d i s p l ac e d  a l l  o i l  us ed 

in c a t e gory one , imp o r t s  would have b e en 12 p e r cen t lower (a 

b alance of p ayme n t s  s av i n gs of $ 10 b i l l i on at  $ 2 5 per b a r r e l ) . 

I f  t he nat i on had d i s p laced a l l  o i l  use  in c a t e gory two as we ll , 

t he o i l  imp o r t  leve l would h ave been 6 8  p er ce n t  lower (b al ance o f  

p ayme n t s  s avings o f  ove r $ 5 0  b i l li on ) . T ab le 2 s ummar i ze s  r e 

p la c e ab le U . S .  o i l  us e s  ( c a t e go r i e s  one and two ) . 

D .  S our c e s  o f  Analys i s  D a t a  

T he Ener gy I n f o rm a t i on Admini s t r a t i on ( E I A )  i n  i t s  1211 
2 Annual Repor t t o  C on gre s s  p r ov i d e d  d a t a  o n  t he us e o f  p e t r o leum 

p r oduc t s  i n  t he Uni t e d  S t a t e s  f or 1 9 7 8 .  The E I A  r e p or t d e t a i led 

d i s t i l l a t e , r e s idual f ue l  o i l , asph a l t  and l i q ui f i e d  p e tr o l e um 

gas (LP G )  c o n s ump t i on f o r  t he r e s ident ial , c omme r c i a l , indus 

t r i al and e le c t r i c  u t i l i t y s er v i c e  s e c t or s . T o t a l  o i l  c o n s ump 

tion in t he r e s ident i a l  and c omme r c i a l  s e c t o r s  a r e  d e r ived b y  

addin g a l l  o f  t he ind ividual p e t r o le um p ro d u c t  us e s  l i s ted in t he 

E I A  Annual Rep or t (equalled 3 . 3 mi l l i o n  b a r r e l s  p e r  day ) . T h i s  

c ons ump t i o n  leve l w a s  t he s ame amoun t l i s t e d  in t he Mon t hly 

Review : July 1 9 80 for r e s id e n t ial and comme r c i al s e c tor s in 

1 97 9 . 3 E IA 1 9 7 8  c o n s ump t ion d a t a  f o r  individual p e t r o leum 

p r odu c t s  was , there f or e , used t o  rep r e s en t  1 9 7 9 c on s ump t ion 

p a t terns . 

2 

3 

E IA Annual Rep o r t  t o  C ongre s s : 1 9 7 9 ,  V o l ume Three ( U . S .  
Dep ar tme n t  o f  Ener gy , Washin g ton , D . C . , 1 98 0 ) p .  1 7 5 .  

Mon t h ly Ene r gy Review : July 1 980 (U . S .  D e p ar tme n t  o f  Ener gy , 
Was hi ng t on , D . C . , J uly 1 980 ) , p .  20 . 



TABLE 2 

O I L  U S E  REPLACEABLE BY GAS AND COAL 

( m i l l i o n  b ar r e l s  p e r  day c r ude o i l  e q u ivalen t ,  mbd e )  

CATEGORY ONE C AT EG ORY TWO 

INDU S T RY 

0 LPG i n  Di r e c t  C o mb us t i on - . 4  
0 Re s i d ual O i l  . . 4  . 3  
0 D i s t i l l a t e  . 1 . 5  

S ub t o t a l  . 5  1 . 2 

POWER PLANT 

0 Re s i dual O i l  . 6  1 . 0  

0 D i s t i l l a t e  - • 1 --

RE S ID ENT IAL AND C OMMERC IAL BU I LDINGS 
- . 6 1 . 1  

0 Re s id u a l  O i l  - . 5  
0 D i s t i l l a t e  - 1 . 6  -- --

Sub t o t a l  - 2 . 1  

TOTAL 1 . 1  4 . 4  

TOTAL REPLACEAB LE 
OIL C ON S UMPT I ON 

. 4  

• 7 

. 6  

1 . 7  

1 . 6  

. 1  
1 . 7 

. 5  

1 . 6  --
2 . 1  

5 . 5  
--

N o t e : C a t e gory one i n c l ud e s  non- t ransp o r t a t i o n  o i l  u s e s  t ha t  c a n  v i r t ua l l y  immedia t e ly 
be d i s p l a c e d  b y  g a s , c a t e gory two inc l ude s o t her o i l  u s e s  t ha t  can b e  d i s p lsced in 
t he ne a r - t e r m  by gas or gas and c o a l  in d ua l - c ap ab le f a c i l i t ie s  • 

,- .- .. .... ., /) 

.... 0\ N 
I 
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E le c tr i c  u t i l i t y  o i l  c o n s ump t i on in 1 9 7 9 t o ta lled 1 . 7 

mi l l i on b a r r e ls p e r  d ay a c c o r d i n g  t o  the Mont� Ene r gy Review . 4 

I t  was a s s umed t h a t  a l l  o f  t he fuel  u s e d  und e r  b o i l e r s  was 

r e s idual f ue l  o i l  ( 1 . 6  mbd e )  and all of the f ue l  o i l  c ons umed in 

gas t urb ine s  was d i s t i l l a t e  o i l  ( . 1  mbde ) . The Mont hly Ener gy 

Review : July 1 980 e s t imated 1 97 9  p e t r o le um c o ke u s e  in e le c t r i c  

gene r a t ion at  . 00 8  mbd e , t hus  t hi s  o i l  use was i gn o r e d . 

Five maj o r  p e t r o le um p r od uc t s  are c on s umed in t he indus t r i a l  

s e c tor : d i s t i l l a t e . r e s idual o i l , LP G ,  lube and waxe s and 

re f inery b lend i n g  f ue l s . The E IA Annual Rep o r t  shows . 7  mbde o f  

re s id u a l  • •  6 mbd e  o f  d i s t i l la t e  o i l  and . 4  mbde o f  LPG (non

f e e d s t o c k  app l i c a t i on s ) wer e  used by indus t r y  in 1 9 7 8 . 5 T he EIA 

Annual Rep o r t  a l s o  s howed 2 . 1 mbde o f  o i l  was c o n s umed a s  f e e d 

s t o c k . r aw mat e r i a l  o r  w a s  r e f in e r y  us e o f  s t i l l  g a s  and o i l .  

Be twe e n  1 9 7 8 and 1 9 7 9 indus t r i al o i l  u s e  incre ased by . 1  mbde . 

This  i n c r e a s e  o c cur r e d  p r imar i ly in the use  o f  LPG ,  wi t h  LPG 

sup p li e s  i nc r e a s i n g  . 2  mbde . It  was , t h e re f or e , a s s umed that  . 1  

mbd e  increase in o i l  demand w as s at i s f ied b y  r a i s i n g  indus t r i a l  

u s e  o f  L P G  a s  a feed s t oc k .  

Ind us t r i a l  use o f  p e t r o l e um c o ke and lub e / o i l s  wer e  t aken 

f r o m  U . S .  Ener gy f o r  t he Re s t  o f  the C e n t ury and t he E IA Annual 

Repo r t : 1 9 7 9 . 6 LPG f e e d s t o ck r e q ui r emen t s  were e s t imated b y  

sub tr ac t in g  LPG u s e s  o t he r  t h an fee d s t o ck r e q u iremen t s  f r om t o t a l  

s up p lies  f o r  1 9 7 9 .  Re f inery b lending c o n s ump t i on , a l t h o u gh a 

s t a t ionary o i l  u s e , i s  es sen t i a l ly a t r ans p o r t a t i on f e e d s t o c k , 

and i s  no t inc luded in t h i s  ana lys i s . 

4 �, p .  2 3 .  
5 E I A  Annual Rep o r t  t o  C o n gr e s s : 1 97 9 ,  V o l ume Three ( U . S .  

Depar tme n t  o f  Ene r gy , Washin g t on , D . C . , 1 9 80 ) , p p . 6 4 , 6 6 . 
6 U . S .  Ene r gy f o r  t he Re s t  o f  t he C e n t ur y  (U . S .  D e p ar tment o f  

Comme r c e , Was hin g t o n , D . C . , July 2 ,  1 9 80 ) . 
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P e t r o leum p r oduc t r e q uireme n t s , on  a p r o d uc t b y  p roduc t b a s i s , 

f o r  a l l  s e rvice s e c t o r s  ( e xc lud i n g  t r ans p o r t a t i o n )  was t hen t a b u

lated t o  d e t e rmine t o t al f ue l  c on s ump t ion f o r  a l l  non- t r an s p o r t a t i on 

ap p li c a t ions . The t r ansp o r t a t i on use  o f  t he p e tr o leum p r o d uc t was 

t hen added to the 8 . 4  mbd e use , and t hen c h e c ked a gain s t  t o t a l  

s upp l i e s  avai lab le f o r  1 9 7 9  wi t hi n  e ac h  p r od uc t  c a t e go r y . In t h i s  

w ay , a n  e ne r gy b al ance w a s  a c h ieved f o r  e ac h  maj o r  p e t r o le um 

p r oduc t .  

i 
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APPEND IX C 

E NERGY UT ILIT I E S  AND CUSTOMER CONS ERVAT ION 

J ohn E .  B r y s o n  
P r e s ident  
C a l i f o r n i a  Pub l i c  U t i l i t i e s  C ommi s s i on 

CONSERVAT ION I S  NOW AN ATT RACT IVE SOURCE OF ENERGY 

The p r imary o b j e c t ive as ene r gy r e gu l a t o r s  i s  t o  as s u r e  t h a t  

u t i l i t ie s  me e t  cus t omer s '  demands f o r  r e l i ab le , r e as onab ly p r i c ed 

ene r gy . The C a l i f o r n i a  P ub l i c  U t i l i t i e s  Commi s s ion ( CP U C )  i s  

convinced t h a t  conservat i o n  now p r ov i d e s  e x t r adord inary advan t 

ages ove r  t r ad i t i onal ene r gy " s up p l i e s . '1 C o n s e rvat ion i nve s tmen t s  

p r oduce i mme d i a t e  bene f i t s  by  r e duc i n g  f u e l  needs . They p r o d uce 

f ew if any l o c a l  env i r o nme n t a l  p r ob lems . T hey c o n t r ib u t e  dir e c t ly 

t o  ener gy s e l f - s u f f i c iency . F i n a l l y , they s a t i s fy e ne r gy d emand 

at pr i c e s  t h a t  can be c a l c u l a t e d  now . 

A l t ho u gh s ome s ay t h a t  " t h i s  c o un t r y  d i d  n o t  c ons erve i t s  

way t o  gre a t ne s s , "  t he deve lopment o f  ever more e f f i c i e n t  use s  o f  

r e s our c e s  has b e e n  a key t o  Ame r i ca ' s p r o s p e r i ty .  Conservat ion 

me ans more e f f i c ie n t  use  o f  ene r gy . I t  need n o t  r e q ui r e  

s ac r i f i ce . 

The CPUC i s  b as in g  i t s  c omp ar i s on o f  con serva t ion t o  o ther 

s up p ly o p t ions o n  t he r e s u l t s  in C a l i f orni a .  Here , ut i l i ty 

p r o gr am s  are d e s i gned t o  maximi z e  c o s t e f f e c t ive u t i l i z a t ion o f  

t h i s  s o ur ce . S imi lar comp ar i s ons can b e  made i n  o t he r  s t a t e s  as 

f u t ur e  ener gy demands and s up p ly op t ions are evaluated . 

THE RE S IDENT IAL S E CTOR DES ERVES HIGH PRIORITY FOR EN ERGY 
CON SERVAT ION ACTIVIT I E S 

In C a l i f o r ni a ,  t he r e s i d e n t i a l  s e c t or is a very p r omi s in g  

t ar ge t  f or ene r gy c o n s e rv a t i o n . P o t e n t i a l  s av ings are huge ; t he 

r e s id e n t i a l  s e c t o r  p r ov i d e s  r o u ghly one t h i r d  o f  e ne r gy c o n s ump 

t ion . I f  ener gy were b e ing used "e f f i c ien t l y "  in r e s p onse t o  

c ur r e n t  marke t c ondi t i o ns , t he se demand s would f a l l  c ons ider ab l y . 

S e c ond , c o s t e f fe c t ive ene r gy c o n s e rv a t ion ac t ivi t i e s  can 

bene f i t  a l l  cons ume r s  whe t he r  o r  n o t  t hey p ar t i c i p a t e  dir e c t ly 
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in re t r o f i t  p r o grams . T he y  wi l l  he lp consume r s  r e s p ond t o  

incre a s i n g  p r i c e s  b y  s ub s t i t ut in g  c o n s e rv a t ion har dware f o r  ener gy 

c o n s ump t i o n . Such e f f or t s may p r ovide r e gul a t ory c ommi s s i on s  wi t h  
f avor ab le p ub l i c i ty i n  t h i s  e r a  o f  s p i r al in g  r a t e  inc r e as e s . 

T h i r d , mo s t  r e s id e n t ial r a tep ay e r s  s u f f e r  f r om s imi lar 

b ar r i e r s  to cons erva t i o n , so that a f ew we ll-de s i gned p r o gr am s  

c a n  r e a c h  many r at e p aye r s . The ore t ic a l ly , i f  a l l  cus t omer s  p ai d  

t h e  f u l l  mar ginal c o s t  o f  e ne r gy , t he y  would c u t  ener gy c o n s ump 

t i on t o  " e f f i c ie n t "  leve l s . R a t e s  are und oub t e d ly v e r y  imp o r t an t  

t o  r e ac h i n g  e f f i c ie n t  e ne r gy us e .  Re a li z in g  t hi s , r e gul a t o r y  

commi s s ions i n  many s t at e s  have r e s t r uc t ur e d  r a t e s  in �e c e n t  

years . However ,  nowher e  i n  t h i s c o un t r y  a r e  u t i l i ty r a t e s  s e t  a t  

" f u l i  mar gina l c o s t , "  s ince t h i s  w o u l d  y i e ld r evenue s f ar i n  

exce s s  o f  u t i l i ty c o s t s . Mar ginal c o s t s  a r e  n o t  used as  a 

re f e r ence when s e t t in g  b o t h  " l i fe line " r e s i d e n t i a l  r a t e s  and 

indus t r i al r at e s  to p r ov i d e  c o n s e rva t i o n  incen t ive s . Add i t ional 

ways t o  p r omo te e f fi c i e n t  ene r gy use  are being e xp l o r e d . 

C AL I FORNIA UT I L I T I E S  ARE AS SUM ING MORE DIRECT RE SPONS I B I LI TY TO 
PROMOTE RES ID ENTIAL ENERGY CONS ERVAT I O N  

C a l i f o r n i a  u t i l i t i e s  h ave adop t ed p ro gr ams whi c h  a t t ack t he 

maj or b ar r i e r s t o  e f f i c ie n t  ener gy use : incor r e c t  p r i c e  s i gn a l s ; 

inade q ua t e  i n f o rma t i on ; and inap p r op r i at e  or  unr e s p ons ive 

ins t i t ut i ons . 

The CPUC h a s  comp le t e ly r e s t r u c t ured ene r gy r a t e s  t o  a c c e n t 

u a t e  e c onomi c incen t iv e s  t o  cons erve ene r gy ; " l if el in e "  r a t e s  f or 

minimum ener gy use  a r e  now s e t  a t  7 5  p e r c en t  o f  ave r age r a te s , 

whi le the r e s id e n t i a l  r a te f o r  t he h i ghe s t  t i e r  is  1 2 5  p e r ce n t  

o f  s y s tem co s t . U t i l i t i e s  have exp anded inf ormat ion p r o gr ams t o  

t e l l consume r s  a b o u t  c o s t  e f f e c t ive ene r gy c onserva t i o n  o p p o r 

tuni t i e s . 

One c o s t-e f f e c t ive p r o gr am o f fe r ed b y  C al i f ornia ut i l i t ie s  

is  t h e  8 p e r cent l o an f o r  cus t omer ins t a l l a t ion o f  a t t i c  insula

t i on , c omb ined wi t h  u t i l i ty r e f e r r a l  of  l i c e n s ed c o n t r a c t o r s . 

T h i s  p r o gr am c o rr e c t s  an ins t i t u t � onal s hor t fa l l  b y  p r ovi d i n g  

convenient f i nanc i n g  and ins t a l l a t i on arr an geme n t s . 
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The u t i l i ti e s  c an b e  p ar t i c ular ly e f fe c t ive p r o ponen t s  o f  

r e s ide n t i a l  ene r gy c o n s e r va t i on .  The i r  mon t h ly c o n ta c t  wi t h  r at e 

p ay e r s  i s  u s e d  t o  t r ansmi t i n f or ma t i o n  abo u t  c ons e r v a t ion op p or 

t uni t i e s  and b e ne f i t s . B i l l s  r e p o r t i n g  ener gy use  have b e e n  

rede s i gned t o  imp r ove f e e d b a c k  t o  the c us tome r . U t i l i ty s e r v i c e  

ne tworks a r e  b e i n g  s up p leme n t e d  in C a l i f o r n i a  t o  exp and d i r e c t  

s e r v i c e s  t o  c us t ome r s ,  s uch as  the r e s iden t i al a ud i t  p r o gr am 

which wi l l  s o on b e  ab s or b e d  i n t o  t he e xp ande d  p r o gr am mandated b y  

t he Res id e n t i a l  Cons erva t i on S e rv i c e  (RC S ) . 

Exp and i n g  t he u t i l i t y  in ener gy c on s e rva t i on a l s o  r e i n f o r c e s  

t he s hi f t  in  u t i l i ty p e r cep t i ons t o  r e c o gni ze t h e  need f o r  more 

e f f i c ie n t  ener gy use . The u t i li t ie s , l ike a l l  Ame r i can i ns t i t u

t ions , have t aken t ime t o  a c c e p t c h an g e s  in the p r ic e  and s up p ly 

condi t ions und e r  which t he y  o p e r a t e . 

The CPUC and t he u t i l i t i e s  are working t o ge t her t o  a c c e l e r a t e  

t he mar ke t p e ne tr a t i o n  o f  c o s t -e f f e c t ive ener gy c o n s e rv a t ion 

a c t ivi t i e s . T he key s t ep s invo lve de t ermi n i n g  which a c t ivi t i e s  

a r e  c o s t -e f fe c t ive f o r  b o th c o n s umer s  and t h e  u t i l i t y , and t hen 

d e s i gn i n g  e f fe c t ive p r o grams . 

C O ST-EFFECT IVE P RO GRAMS FOR RE S IDENT I AL ENERGY CONS ERVATION ARE 
B E ING D EVELOPED 

In r e s p onse t o  hi gher p r i c e s , t hous ands o f  C a l i f o r n i ans have 

r e t ro f i t te d  t h e i r  home s  to c onse rve ener gy and s ave money in the 

p a s t  f ive ye ar s . Howeve r , many o ther ene r gy conserving devi c e s  

would a l s o  b e  c o s t-e f f e c t ive i n  mo s t  homes . The r e  i s  a l s o  a lack 

o f  ener gy c o n s e rv a t i o n  a c t iv i ty i n  r e n t a l  hous i n g . P o t e n t i a l  

p r o gr ams a r e  s cr ut in i z e d  t o  de t ermine c o s t -e f f e c t ivene s s . Con

s e rva t i o n  c o s t s  were comp ar e d  t o  the c o s t  o f  new ene r gy s up p ly 

p r o j e c t s  whi c h  w o uld de l iver e q uivalent s up p lie s t o  c u s t omer s .  

The C o s t  o f  T r ad i t ional Al t e r n a t ives 

Conserv a t i o n  should be t r e ated exac t ly l i ke any o ther op t i o n  

f o r  f i l l i n g  ener gy need s . Th ere f o re ,  t h e  uni t  c o s t  f o r  energy i s  

comp ar e d  wi t h  the mar ginal c o s t o f  n e w  sup p lie s o f  e le c t r i c i t y  

o r  na t ur a l  gas . Mar ginal c o s t  r e f le c t s  t h e  comp any ' s  p r e s e n t  

r e s our c e s  and demand trends . I n  C a l i forni a ,  whe r e  e le c t r i c i t y  

demand i s  r i s i n g , t h i s  mar ginal c o s t  inc lude s fue l  c o s t s  and 
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new ge ne r a t ion and p r o d uc t i on f aci l i t ie s . In s t a t e s  wi t h  very 

h i g h  r e s e rve mar gins , o r  wher e  demand i s  cons t an t  o r  f a l l in g , 

t he r ange o f  c o s t -e f fe c t ive c on s e rv a t ion i nv e s tme n t s  may p rove 

much sma lle r . Fixed c o s t s  would s t i l l  be d ue , and only new f ue l  

c o s t s  would b e  avo i d e d . 

Revenue Requi remen t s  o f  t he Cons e r v a t i o n  Pr� gram 

For a f i n an c i n g  p r o gr am t he main c o s t s  t o  t he u t i l i ty a r e  

t he money l o aned ( l a t e r  rep aid by t h e  p ar t i ci p an t ) ,  t he c o s t o f  

t he intere s t  subs idy and admini s t r a t ive exp e ns e .  The se i tems 

vary wi t h  t he p r o gr am d e s i gn ,  p ar t i cu larly l o an p ayb a c k  ar r an ge 

men t s , p r o gr am insp e c t i o n  and e n f o r ceme n t  and t he u t i l i ty ' s c o s t  

o f  f inan c ing . 

Ene r gy Sav ings f r om Cons e r v a t ion 

For e a c h  e ner gy cons e r v a t i o n  me a s ure , annual ene r gy s avings 

in each s i ngle or  mul t i - f ami ly dwe l l i n g  can be p r o j e c t e d . Then 

a s t r eam of e ner gy s avings ove r the e xp e c t e d  l i f e  o f  t he me asur e  

i s  e s t im a t e d . Once t h e  ove r he ad c o s t s o f  t he p r o gr am are added 

t o  t he ins t a l l a t i on c o s t  o f  t he devi ce , the c o s t  o f  t he ener gy 

s avings c an b e  c al c u l a t e d  and c omp ared wi t h  the mar ginal c o s t  

o f  new s upp ly . 

D e f ining " Co s t - E f f e c t ivene s s "  

O n  t he d i f f e r e n t  ways t o  d e f ine c o s t -e f f e c t ivene s s , t h r e e  o f  

t he mo s t  imp o r t an t  are exp lained b e l ow .  Exhib i t  I s ummar i z e s  t he 

c a l c u l a t ions w i t hin t he three t e s t s . 

( 1 )  R a t ep aye r s .  Ener gy c o n s e r v a t ion w h i c h  c o s t s  le s s  t han 

t he mar ginal c o s t  of avoided s up p ly y i e l d s  ove r a l l  e conomic 

bene fi t s . From this viewp o i n t , c o s t s  are the admin i s t r at ive and 

s ubs idy c o s t s  w h i c h  t he u t i l i ty d o e s  n o t  r e c over f r om p ar t i cip ant s .  

Thes e  c o s t s  are ult ima t e ly s p r e ad over a l l  r a t e p aye r s . 

Ra tep aye r s  who p ar t i cp a te in t he p r o g r am wi l l  c le ar ly 

bene f i t  mor e t han t h o s e  who d o  no t .  T hey wi l l  r e c e ive b o th t he i r  

s hare o f  avoided sys tem c o s t s  and t he d i r e c t  bene f i t s  o f  lower 

p e r s on a l  ene r gy use . I t  i s , the r e f o r e ,  u s e f u l  to l o ok a t  the 

p r o gr am imp ac t  on t he non-p ar t i cp a t i ng r a t epayer s .  
L 
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The Z e r o  I n t e r e s t  P r o gr am ( Z I P )  now b e i n g  cond u c ted by 

P ac i f i c  P ower & L i g h t  C omp any ( P P &L )  u s e s  a n o n-p ar t ic ip an t  t e s t  

when d e c i d i n g  wha t  i nv e s tmen t s  t o  f i nance . Non-p ar t i ci p an t s  

bene f i t  when t h e  ne t c o s t t o  t he u t i l i t y  a f t e r  a l l  p ar t i c ip an t s ' 

p aymen t s  i s  le s s  t han t he d i f f e r e n c e  b e twe en t he u t i l i ty sy s t em ' s  

mar ginal and ave r age c o s t s  o f  e ner gy . U t i li t ie s  p ay the mar gina l 

c o s t o f  c ap ac i ty or  f ue l  s up p ly ,  b u t  r e cover only t he ave r a ge 

c o s t when s e l l in g  t he ene r gy . The d i f f e r e n c e  be tween t he two 

d e f ine s t he s ub s idy p r ovided to new d emand by t he re gul a t or y  r a t e  

s tr u c t ure . I f  t he s ub s idy p r ovided b y  an ener gy cons e rva t i on 

p r o gr am i s  le s s  t han t h i s  amoun t then non-p a r t icip an t s  are be t t e r  

o f f  t han t hey w o uld have b e e n  i f  new c ap a c i ty �ad b e e n  b ui l t . 

A s tr i c t  r e q uirement f o r  non-p ar t i c i p an t  bene f i t s  would 

limi t cons erva t i o n  more seve r e l y  than o t he r  r e gul a t o ry p r o g r ams . 

C r o s s - s ub s i d i e s  amo n g  r a tep aye r s are imp o sed t h r o u ghout the 

r e gu l a t ory p r o ce s s  f o r  p r a c t i c a l  or  p o l i t ic a l  r e a s on s  

O n e  o f  t he main f un c t i ons as c ommi s s i on e r s  i s  t o  e s t ab li s h  

s t andar d i zed r a t e s  t o  c h ar ge b r oad c l as s e s  o f  cus t ome r s , wi t h  

only limi t e d  r e gard f o r  t he a c t ua l  c o s t o f  s ervin g a given r a te 

p aye r . N e w  c us t omer s  o f ten imp o se v e r y  l ar ge mar ginal c o s t s  on 

t he s y s t e m , ye t p ay no more p e r  k i l ow a t t-hour or t herm t h an 

comp ar ab l e  cons ume r s  who have p r ovided s t e ady d emand f o r  h a l f  a 

cent ury . The c r o s s - s ub s i d i e s  in ene r gy c on s e r v a t i on and 

e f f i c iency p ro grams s ho u l d  n o t  b e  s ub j e c ted to a more s t r i n ge n t  

s t andard o f  e q ui ty .  

( 2 )  The u t i l i ty .  I n c r e a s in gly , p r ivate u t i l i ty analys t s  

and u t i l i t ie s  r e c o gn i z e  g r e a t  advan t age s t o  s hareh o ld e r s  f r om 

u t i l i ty ener gy cons e r v a t i on inve s tmen t s .  P G & E  has inc l ud e d  e x

t e n s ive c o n s e r v a t ion in i t s  l a te s t  r e s ource p l an p r o j e c t ions o f  

2 p er cent load gr owt h .  J us t l a s t  mon t h , S o u t hern C a l i f or n i a  

E d i s o n  C omp any announc ed a r e v i s e d  e l e c t r i c i ty gene r a t ion 

r e s o u r c e  p lan whi c h  a l s o  an t i c i p a t e s  gre a t ly e xp anded c ons erva

t i on and load mana geme nt ac t iv i t i e s . 

The a c cep t ance o f  conserva t i on as a valuable ene r gy op t i on 

r uns a gains t t he t r ad i t i ons o f  ener gy u t i l i t i e s  and r e gu l a t or s . 
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EXH I B I T  I 

CONS I DE R  ENERGY CONSERVAT ION A S  A S O URCE O F  ENERGY SUPPLY 

D EVELO P  UNI T  ENERGY C O S T  FOR E XP E CTED ENERGY S AV I N G S  

o PRO JECT ANNUAL REVENUE REQUIREMENT S F O R  P ROGRAM KEY I T E M S  
F O R  UT I L I TY F INANC ING : 

o ADMINI STRAT IVE AND GENERAL (A&G ) 
o INTERE ST S U B S IDY 
o REVENUE LOANED TO CONS UMERS 

o MODEL ENERGY SAV I N G S  FOR CONSERVAT ION D EV ICE FOR AVERAGE . 
CONDITIONS 

KEY VARIABLES : 

o ANNUAL SAV I N G S  
o EXP ECTED L IFET IME 

COMPARE PRO GRAM AGAINST ALTERNAT IVE S FROM VARIOUS P E R S P E C T I V E S  

o ALL RATEPAYER S 

UNI T  
ENERGY = PRESENT VALUE O F  A&G EXP E N S E  AND I NTEREST S UB S IDY 

C O S T  TOTAL PROGRAM ENERGY S AVINGS 

+ PRES ENT VALUE O F  TOTAL REVENU E S  LOANED 
T OTAL PRO GRAM ENERGY S AV IN G S  

UNI T  ENERGY C O S T S S HO ULD NOT EXCEED MARG INAL C O S T  O F  
ALTERNATE S U P PLY 

o NON-PART I CI PANT 

UNIT 
ENERGY • PRES ENT VALUE OF A&G EXP E N SE AND INTERES T  S UB S IDY 

TOTAL PROGRAM ENERGY SAV I N G S  CO ST 

WILL RE C E IV E  D IRECT BEN E F I T  FROM PROGRAM W/ O P ART I C IPAT I ON 
I F  UNIT ENERGY CO S T  I S  L E S S THAN D I FFEREN C E  B ETWEEN MARGINAL 
AND AVERAGE CO ST S 

EN�=�i • PRES ENT VALUE O F  A&G EXP EN S E  AND INTERE ST S U B S IDY 
TOTAL PRO GRAM ENERGY SAVIN G S  

UN IT ENERGY C O S T  FOR PROGRAM S HO ULD NOT EXCEED UTI LITY ' S  
MARGINAL C O S T  O F  SUPPLY 

ANNUAL REVENUE REQ UIREMENT S ,  POTENT IAL FOR FAVORABLE 
F INANCING ARRANGEMENT S ,  RATE OF T URNOVER O F  INVES T ED DOLLARS , 
ETC . , SHOULD COMPARE FAVORABLY W ITH ALTERNATE S O UR C E S  O F  
ENERGY S UP PLY 

, 

I . 
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Cap a c i ty exp ans i o n s  were l o n g  j us t i f i ed by  d e c l inin g r e a l  c o s t s  

and un lim i t ed s e c ur e  s up p lie s . N o t hi n g  c o uld b e  l e s s  like the 

p re s e n t  wor l d . Hi gher c ap i t al c o s t s , s up p ly and d emand unc e r 

t a i n t ies  and lon ger c ons t r uc t i o n  lead t ime s j eo p a r d i z e  t he abi li ty 

o f  u t i l i t i e s  t o  f i l l  r a tep ay e r  needs a t  t o l e r ab le p r i ce s . 

C onserva t i on may enab le u t i li t i e s  t o  " hed ge t h e i r  b e t s " b y  

cut t in g  b ac k  f ue l  p ur ch as e s  and d e f e r r i n g  c ap ac i t y  add i t ions . 

This  r e d u c e s  t he nee d  f o r  new d e b t  and e q u i t y  i s s ue s  whi c h  c a r r y  

t o d ay ' s  s h arp ly hi gher c o s t  o f  mone y . T h e  co s t  o f  n e w  p lan t s  

w i t h  l o n g  lead t ime s i s  li t e r a l ly s t a g ge r i n g  the u t i l i ty indus t r y . 

C ons erva t ion inve s tmen t s  c an b e  made in smal ler increme n t s  

and c an y i e l d  r evenue s m o r e  p r omp t ly t han c ap ac i ty e xp an s i on s . 

T h e s e  charac t er i s t ic s  c an p reve n t  t he severe c as h  f low p r ob lems 

of ut i li t ie s  e xp e r i e n c i n g  c o s t  over runs and cons t r u c t i o n  de lay s  

on conve n t iona l  f ac i l i t i e s . T he re l iab i l i ty o f  b o t h  demand 
re duc t ion and r e p ayment s hould e a s e  t he r i s i n g  r i s k  exp o s u r e s  o f  

the u t i l i t ie s . Cons e r v a t ion may give ut i l i ti e s  t he o p p o r t uni t y  

t o  b r i n g  t he i r  c o s t s  and p o t e n t i a l  e ar n i n g s  b a c k  i n t o  l ine . 

U t i l i t ie s  w i t h  lar ge r e s e rve mar gins and leve l or  f a l l i n g  

demand may s t i l l  bene f i t  f r o m  c o n s e rv a t ion . C on s erva t ion can b e  

us ed t o  b a c k  o u t  exp e n s ive f ue ls  s uc h  as  imp o r t e d  o i l .  T h i s  

r e d u c e s  s ho r t  t e rm c a s h r e q u i r emen t s  and f r e e s  u t i l i ti e s  f r om 

t he s ho r t t e rm s ho cks o f  unan t i c i p a t e d  s up p ly s h o r t age s and p r ic e  

e s c a l a t i ons . 

( 3 )  S o c ie ty .  Eve r y  ener gy s up p ly c h o i c e  imp o s e s  e x t e r n a l 

i t i es  whi c h  c o n f o und ac cur a t e  b a lan c i n g  o f  c o s t s  and bene f i t s . 

Ever y  s uc h  c o s t  co uld be me a s ur e d  acc ur a t e ly , t hen a s tr i c t  

d o l l a r s  and c e n t s  analy s is would b e  p e r f e c t ly app r op r i a t e . 

I n s t e ad , t he t r ue value o f  p o l l u t ion , he a l t h  and s a fe t y  h a z a r ds 

can only be e s t imate d . The b a lance o f  p ayme n t s  and n a t ional 

s e cur i ty p r o b l e�s a c c omp any i n g  dependence on in t e r r up t ib le 

imp o r t s  are p r o b ab l y  no t app r o p r i a t e  f o r  s t a t e  review . 

Ener gy conserv a t i on imp o s e s  fewer e x t ernal c o s t s  t han mo s t  

s upp ly op t i ons . Comp ar i n g  ener gy cons erva t ion wi t h  the marke t 

valua t i on o f  t he mar ginal c o s t  o f  new s up p ly p r ovid es  a c on

servat ive guide to co s t  e f fe c t ivene s s . 
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F i gur e s  2 and 3 s h ow C P U C  s t a f f  e s t im a t e s  o f  t he uni t  energy 

co s t  o f  d i f fe r e n t  conservation me a s ur e s . " Uni t ener gy c os t s " 

are t ho s e  b o rne b y  a u t i l i ty . T he s t a f f  adap t e d  c o s t and s avings 

e s t ima t e s  from P G &E ' s  p r op o s e d  zero  i n t e r e s t  loan p r o gr am .  C o s t s  

o f  t he RCS  aud i t  have b e e n  d e l e t e d , s ince i t  i s  an e f f o r t  imp o s e d  

independent o f  any c o s t  e f f e c t ive c o nc e rn s . D u c t  ins t a l l a t ions 

and l i gh t i n g  c onve r s i o n s  are not  c o s t  e f f e c t ive , a t  leas t when 

ins t a l led in an a l l-e le c t r i c  h o u s e  b y  a c o n t r ac t o r . They w o u l d  

not  be f inanced by t h e  p r o p o s e d  p r o gr am .  T h e  a c t ual c a l c u l a t i on s  

w o u l d  v a r y  wi t h  s p e c i a l  h ome chara c t e r i s t ic s , c limate and t h e  

wi l l i n gne s s  o f  r e s i dent s t o  d o - i t-your s e l f . 

Fi gure 4 s hows P G& E ' s  e s t im a t e s  o f  c umu l a t ive e l e c t r i ci ty 

and gas s avings unde r  i t s  p r o p o s e d  p r o gr am .  

ADD ITIONAL CONS I D ERAT IONS AFFECT THE D E S I GN OF A RES ID ENT IAL 
CONS ERVATION PROGRAM 

S o c i a l  and p o li t i c a l  cons ider a t i o n s  a l s o  demand i n c l u s i o n  in 

what c an be termed as an e conomic d e c i s i o n . I n  t h e  he arings  and 

o r a l  ar gument s he ld ove r P G & E ' s  " Z IP " p r op o s a l , adv o c a t e s  o f  

indus t ry , and c i t i z en and envi ronment al int er e s t s  a r gued v o c i f er

ous ly over the b ro a d e r  imp l i c a t i on s  o f  energy s up p ly d e c i s ions 

( 1 )  Imp a c t  o n  c omp e ti t i on . There is  a wide s p r e ad f e a r  o f  

e x t e n d i n g  t he e c onomi c i n f luence o f  r e gu l a t e d  monop o lie s .  T h i s  

f e ar ap p ar e n t ly p r oduced NECPA ' s  p r e s c r i p t ion o f  u t i l i t y  f inance 

p r o gr ams whi c h  was e l iminated las t s ummer b y  t he Ener gy S e c ur i ty 

Act  a f ter s ub s t an t i a l  e f f or t s  by  NARUC and many o t her s .  Ar e a s  

o f  p o s s ib le non c omp e t i tive imp ac t inc l ud e  f in an c ia l  ins t i tu t i on s  

and the manuf ac t ur er s , s up p l ie r s  and i n s t a l l e r s  o f  c o n s er va t ion 

ma t er ia l s . Exi s t ing in s t i tu t ions and marke t s  s hould be  u t i l i z ed 

whenever p o s s ib le . 

( a )  Banks . Banks , s avings and loans and cred i t  uni o ns have 

no t b e e n  very i n t e r e s ted in f inanc ing r e s i de n t i a l  ener gy c o n 

s er v a t i on b ec a u s e  l o an s  a r e  r e l a t ively smal l .  Thi s  app ea r s  t o  b e  

changin g ,  however , as t he pr o s p e c t ive marke t gr ows . Al s o , 

u t i l i t i e s  may choose  t o  cen t r a l i ze manageme n t  o f  f inanc ing at  

one or  a f ew f inanc ial ins t i t u t ions . S uch c e n t r al i za t i on p r o

vi d e s  t he lar ge r s c ale whi c h  may be ne ces s ar y  t o  at t r a c t  p r ivat e 

f inan c i a l  inter e s t . 

'-
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F I G URE 3 .  

PACI F I C  GAS AND ELECTRIC COMPANY P RO JE C T I O N S  

O F  C UMULAT IVE ENERGY SAV INGS 

2000 

CUMULATIVE l'l , THERM SAVINGS � 

1 8 00 - CUMULATIVE 
KWH SAVINGS -

....... · . 1 60 0  - • • • • . • • • • 

1 4 00 -
• • .......• 

• • • • 
1 200 - • • • • ........ 

• 
1 0 0 0  - • • • • • .......... . 

8 0 0  - .: • • •••••••• 

6 0 0  - • • • • •••••••• 

4 0 0  - • -
• ••••••• 

••••••••• 

200 - !.. 
I r-······· 

0 
1 9 8 1  1 9 82 1 983 1 984 1 985 1986 1 9 87 1 9 88 1989 1 990 



- 176 -

( b )  S uppli e r s . C o ns e rvat ion me a s ur e  sup p l i e r s  have ob j e c t e d 

t o  R C S  as  r e s t r i c t ive o f  marke t s  and comp e t i t ion . Many o f  t he 

s ame ar gument s app ly t o  any u t i l i ty f inanc ing p r o gr am whi c h  c on

t ains co s t  c on t r o l  f e a t ur e s . I am i nc lined to limi t t he u t i l i ty 
r o le in t he c o n s umer ' s  c h o i c e  o f  ma t e r i a ls and ins t all e r s  t o  

d i s c l o s ur e  o f  i n f o rma t i o n  ab o u t  typ i c al ins t a llat ion p r i ce s . 

S ince c o n s umer s  mus t u l t ima t e l y  r e p ay a t  le as t s ome o f  t h e  c o s t s  

o f  ins t al lat i o n , t hey s ho uld h ave ade q u a t e  incent ive t o  l imi t 

c os t .  

( c )  Re n te r s . S u b s i d i zed loan p r o gr ams have p r ovided li t t le 

incen tive t o  land lor d s  whose te nan t s  p ay u t i l i ty b i l l s . Tenan t s  

have ins u f f i c ie n t  i n c e n t ive t o  p ay f o r  conserv a t i on me asur e s  whi c h  

wi l l  n o t  p ay f o r  t hemse lve s un t i l  a f t er t he tenan t s  have move d . 

E i ght p e r ce n t  loans o f f e r e d  by C a l i f or n i a  u t i l i t ie s  have no t 

s u c c eeded in p e ne t r a t i n g  the ren tal marke t .  Z e r o  p e r ce n t  may or 

may no t be enough . Mand a t e d ene r gy e f f i c iency s t andards may p r ove 

ne c e s s ary . I f  s o , t ax c re d i t s  and exi s t in g  o r  p r o p o s e d  low 

i n t e r e s t  loan p r o gr am s  wi ll minimi z e  h ar d s hip on l and l o r d s . 

( d )  Low i n c ome owne r s . L ow inc ome home owner s  s u f f e r  mor e  

s ever e ly f r om the b a r r i e r s  t o  r e s i d e n t i a l  ene r gy c o n s e rva t i o n .  

Long t e rm f inanc ing c an g o  a l o n g  way t oward e a s i n g  p e renni a l  

c a s h  s h o r t a g e s , b u t  add i t i onal e f f o r t s  may b e  ne c e s s ary t o  c le a r  

o t he r  b ar r i e r s . For  the many l o w  i n c o me c o n s umer s  who live i n  

s ub s t andard hous ing , t he c o s t e f fe c t ivene s s  o f  a cons ervat i on 

me a s ure may be changed d r as t i c a l ly by s t r u c tural d e f e c t s . T he r e  

i s  n o  us e i n s u l a t i n g  an a t t i c  i f  a l l  the he at  wi ll f l ow o u t  a 

h o le in t he w al l .  Ener gy s av i n g s  c a l c u la t i ons s h o uld c o n s i d e r  

t he s e  e f fe c t s . Ad d i t ional me a s ure s m ay be co s t  e f f e c t ive and 

could p e r hap s be inclu ded in t he u t i l i ty p r o g r am ,  t h r ough 

e xp l i c i t  c o o p e r a t ion wi t h  e xi s t i ng we a t her i z a t ion and r e habi l i t a 

t i on p r o grams . 

OTHER STATES SHOULD MOVE T O  DEFINE C O S T  E F F E C T IVE C ON S ERVAT I ON 
MEASURES AND ENCOURAGE THE I R  INS TALLAT I ON 

I t  i s  t he d u t y  o f  re gu l a t o r s  t o  encourage leas t - c o s t  me ans 

o f  f i l l ing ene r gy r e q uireme n t s . The c hanging ene r gy marke t 

r e q u i r e s  c ons t an t  reevaluat ion o f  wha t  energy u s e s  a r e  c o s t  
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e f fe c t ive , and o f  what e ne r gy conserv a t ion a c t ivi t i e s  c an s ave 

consume r s  and r a te p ay e r s  mone y . The CPUC is working t o  c r e a t e  

a me t ho d o l o gy t h a t  wi l l  c a l c u l a t e  t he c o s t  e f fe c t ivene s s  o f  

d i f f e r e n t  s up p ly and e f f i c iency me a s ur e s . C omp ar a b l e  analy t i ca l  

t o o l s  t o  f i t  t h e  ener gy s upp ly and d emand s i t ua t ions in o t he r  

s t a t e s  s hould b e  deve l o p e d . 


