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SUMMARY 

The Hood R i v e r  Conservat ion P r o j e c t  (HRCP) i s  a major r e s i d e n t i a l  
r e t r o f i t  demonstrat ion p r o j e c t .  HRCP i s  funded by t h e  Bonnev i l l e  Power 
A d m i n i s t r a t i o n  (BPA) and run by P a c i f i c  Power & L i g h t  Company. 
e c t  was conducted i n  t h e  community of Hood R i v e r ,  Oregon, w i l l  cos t  $21 
m i l l i o n ,  and w i l l  l a s t  f o r  t h r e e  years  (mid-1983 th rough 1986). 
t i o n  o f  a p p l i c a b l e  r e t r o f i t  measures was completed by t h e  end o f  1985; 
d a t a  c o l l e c t i o n ,  ana lys i s ,  and r e p o r t  w r i t i n g  w i l l  con t inue through 1986. 

The P r o j e c t  sought t o  i n s t a l l  as many c o s t - e f f e c t i v e  r e t r o f i t  

The p r o j -  

I n s t a l l a -  

measures i n  as many e l e c t r i c a l l y - h e a t e d  homes as p o s s i b l e  i n  Hood R iver .  
To achieve 100% p a r t i c i p a t i o n ,  HKCP o f fe red  a package of "super1' r e t r o -  
f i t  measures. The P r o j e c t  pa id  f o r  i n s t a l l a t i o n  of these measures up t o  
a c o s t - e f f e c t i v e n e s s  l i m i t  o f  $1 .15 / f i r s t - yea r  kWh saved, almost f o u r  
t imes  t h e  l i m i t  i n  BPA's rey ionwide  R e s i d e n t i a l  Weather iza t ion  Program. 
On average, HRCP p a i d  99% o f  t h e  r e t r o f i t  c o s t  i n  p a r t i c i p a n t  homes. 
Thus, HRCP o f f e r s  t h e  o p p o r t u n i t y  t o  determine l e v e l s  of household par -  
t i c i p a t i o n  i n  a r e t r o f i t  program when c o s t  t o  t h e  household and p r i o r  
r e t r o f i t  a c t i v i t i e s  a re  l a r g e l y  e l i m i n a t e d  as b a r r i e r s .  P r o j e c t  da ta  
a l s o  pe rm i t  d e t a i l e d  examinat ion o f  t h e  t ime  needed t o  d e l i v e r  program 
s e r v i c e s  (energy aud i t s ,  i n s t a l l a t i o n  o f  r e t r o f i t  measures, and 
p o s t i n s t a l l a t i o n  i nspec t i ons ) .  

Th i s  r e p o r t  documents t h e  e x t e n t  t o  which households p a r t i c i p a t e d  i n  
HRCP. D i f f e r e n c e s  between p a r t i c i p a n t s  and e l i g i b l e  n o n p a r t i c i p a n t s  a re  
examined. S i m i l a r l y ,  d i f f e r e n c e s  among p a r t i c i p a n t s  as a f u n c t i o n  o f  
when they  signed up f o r  HKCP a r e  analyzed. The r e p o r t  a l s o  examines t h e  
dynamics o f  program se rv i ces  ( i .e . ,  t imes between a u d i t  requests  and 
a u d i t ,  and between a u d i t  and i n s t a l l a t i o n  o f  measures). These analyses 
a r e  based on da ta  f rom t h e  rough ly  3500 Hood R i v e r  homes e l i g i b l e  f o r  
HRCP, 3189 o f  which rece ived f r e e  home energy a u d i t s  and 2988 o f  which 
rece ived  HKCP-financed r e t r o f i t  measures. 

The major f i n d i n g s  from t h i s  s tudy are: 

1. HRCP was an ex t remely  popu lar  program among Hood R i v e r  res idents .  
About 91% o f  t h e  e l i g i b l e  households rece ived a t  l e a s t  an energy 
a u d i t ;  85% o f  t h e  homes had one o r  more major  r e t r o f i t  measures 
i n s t a l l e d  by t h e  P r o j e c t .  Dur ing  t h e  f i r s t  t h r e e  months ( f a l l  1983) 
of  P r o j e c t  opera t ion ,  more than one- four th  o f  t h e  e l i g i b l e  house- 
ho lds  signed up f o r  p a r t i c i p a t i o n  (F ig .  S - 1 ) .  Th i s  dramat ic  
response i s  i n  s t a r k  c o n t r a s t  t o  p a r t i c i p a t i o n  r a t e s  normal ly  
ob ta ined  i n  r e s i d e n t i a l  r e t r o f i t  programs. For  example, about 
9%/year o f  t h e  e l i g i b l e  households p a r t i c i p a t e d  i n  BPA's R e s i d e n t i a l  
Weather iza t ion  Program d u r i n g  i t s  f i r s t  two years o f  operat ion.  The 
o f f e r  of f r e e  r e t r o f i t s  and ex tens i ve  marke t ing  e x p l a i n  much o f  t h e  
d i f f e r e n c e  between response r a t e s  t o  HRCP and o t h e r  programs. 

V 
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g. S-1. Household s ignups f o r  p a r t i c i p a t i o n  i n  HRCP, by q u a r t e r  and 
year ,  from summer 1983 th rough s p r i n g  1985. 

2. More than h a l f  t h e  p a r t i c i p a n t s  f i r s t  learned of HRCP f rom a person 
n o t  employed by HRCP ( f r i e n d ,  ne ighbor ,  r e l a t i v e ,  community l e a d e r ) .  
Thus, word-of-mouth was t h e  pr imary  i n f o r m a t i o n  source about t h e  
P r o j e c t ,  much more impor tan t  than newspaper a r t i c l e s ,  r a d i o ,  TV, o r  
b i l l b o a r d s .  The l o c a l  weekly newspaper was t h e  second most impor- 
t a n t  i n f o r m a t i o n  source, c i t e d  by 28% o f  t h e  p a r t i c i p a n t s .  

3. S i n g l e - f a m i l y  homeowners s igned up f o r  HRCP sooner than d i d  occu- 
pants  o f  o t h e r  housing types and r e n t e r s .  That i s ,  t h e  f r a c t i o n s  o f  
p a r t i c i p a n t s  who l i v e d  i n  s i n g l e - f a m i l y  homes and who owned t h e i r  
homes d e c l i n e d  s t e a d i l y  over t i m e  as t h i s  pool  of e l i g i b l e  homes was 
"dep le ted  . I '  Renters and occupants o f  o t h e r  housing types began par-  
t i c i p a t i n g  l a t e r  and increased t h e i r  p a r t i c i p a t i o n  over  t ime. 

4. The mean demographic and housing c h a r a c t e r i s t i c s  o f  t h e  s i n g l e -  
f a m i l y  homeowner p a r t i c i p a n t s  (who accounted f o r  h a l f  t h e  t o t a l )  
showed almost no v a r i a t i o n  over  t ime. This  suggests t h a t  t h e  
P r o j e c t  was successfu l  i n  i n f o r m i n g  and a t t r a c t i n g  a v a r i e t y  o f  
peopl e. 

v i  



5. The very  small  number of e l i g i b l e  n o n p a r t i c i p a n t s  (about  250 o f  t h e  
3500 e l i g i b l e  homes) d i f f e r e d  somewhat from p a r t i c i p a n t s .  
N o n p a r t i c i p a n t s  were more l i k e l y  t o  l i v e  i n  s i n g l e - f a m i l y  homes and 
t o  own t h e i r  home. N o n p a r t i c i p a n t s  a l s o  had h igher  incomes and 
newer homes than d i d  p a r t i c i p a n t s .  Thus, i n  c o n t r a s t  t o  most o t h e r  
c o n s e r v a t i o n  programs, HRCP a t t r a c t e d  l a r g e r  f r a c t i o n s  of low-income 
households, occupants o f  m u l t i f a m i l y  u n i t s ,  and ren ters .  

6. The dynamics o f  program o p e r a t i o n  showed i n t e r e s t i n g  t rends over 
t i m e  (F ig .  S - 2 ) .  The mean t i m e  between t h e  household request f o r  
p a r t i c i p a t i o n  and r e c e i p t  o f  t h e  energy a u d i t  was t h r e e  months. 
Delays were cons iderab ly  l o n g e r  d u r i n g  i n i t i a l  months o f  the  P r o j e c t  
because of t h e  tremendous household response when HRCP f i r s t  began, 
and because t h i s  new p r o j e c t  was s t i l l  be ing "debugged." Delays 
between request  and a u d i t  d e c l i n e d  s l o w l y  throughout  1984 and 1985, 
because o f  t h e  d e c l i n e  i n  household requests  and t h e  inc rease i n  
a u d i t o r  e f f i c i e n c y .  

7. The mean t i m e  between energy a u d i t  and complet ion o f  HRCP r e t r o f i t s  
was almost n i n e  months (F ig .  S-2). Here again,  t h e  delays d e c l i n e d  
a f t e r  severa l  months o f  program opera t ion ,  averaging e i g h t  months 
d u r i n g  t h e  second h a l f  o f  1984 and s i x  months d u r i n g  t h e  f i r s t  h a l f  
of 1985. 

These r e s u l t s  show t h a t  HRCP was enormously successfu l  i n  ach iev ing  
h i g h  p a r t i c i p a t i o n  l e v e l s .  The 91% p a r t i c i p a t i o n  i s  t e n  t imes h igher  
t h a n  t y p i c a l l y  achieved i n  r e s i d e n t i a l  r e t r o f i t  programs. The key fac-  
t o r s  l e a d i n g  t o  t h i s  success i n c l u d e  t h e  o f f e r  o f  f r e e  r e t r o f i t s ,  d e t e r -  
m i n a t i o n  on t h e  p a r t  o f  HRCP s t a f f  t o  e n l i s t  every e l i g i b l e  household, 
t h e  use o f  many community-based marke t ing  approaches, ex tens ive  word-of- 
mouth communication among Hood R i v e r  r e s i d e n t s  ( i n i t i a l l y  s t i m u l a t e d  by 
t h e  P r o j e c t ' s  s o l i c i t a t i o n  of households t o  p a r t i c i p a t e  i n  t h e  s p e c i a l  
s t u d i e s  a few months b e f o r e  HRCP o f f i c i a l l y  began), and t h e  e a r l y  1985 
personal  s o l i c i t a t i o n s  by HRCP s t a f f  among t h e  remaining nonpar- 
t i c i p a n t s .  

v i  i 



1/84 7/84 1/85 718 5 1/86 

Fig.  S-2. Cumulat ive record  o f  HRCP p a r t i c i p a t i o n  f rom J u l y  1983 
th rough December 1985: a u d i t  requests,  energy a u d i t s  , 
and i n s t a l l a t i o n  o f  r e t r o f i t  measures. 
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1. INTRODUCTION 

One o f  t h e  c r i t i c a l  issues r e l a t e d  t o  u t i l i t y  and government conser- 

No m a t t e r  how s o p h i s t i c a t e d  t h e  v a t i o n  programs concerns p a r t i c i p a t i o n .  

energy a u d i t  i s ,  how a t t r a c t i v e  t h e  f i n a n c i a l  i n c e n t i v e s  are, o r  how 

much energy i s  saved by t h e  program-sponsored conserva t ion  measures, t h e  

program's u l t i m a t e  success depends on a t t r a c t i n g  e l i g i b l e  customers and 

c i t i z e n s  t o  t h e  program. Of t h e  many issues  associated w i t h  des ign and 

o p e r a t i o n  of e f f e c t i v e  conserva t ion  programs, those r e l a t e d  t o  t h e  

determinants  and dynamics of program p a r t i c i p a t i o n  a r e  probably  t h e  

l e a s t  w e l l  understood. Outstanding quest ions i n c l u d e :  What f r a c t i o n  o f  

t h e  e l i g i b l e  p o p u l a t i o n  w i l l  p a r t i c i p a t e  i n  a p a r t i c u l a r  program? When 

w i l l  people s ignup f o r  a program? 

f i n a n c i a l  i n c e n t i v e s  w i l l  they  respond t o ?  How do p a r t i c i p a n t s  d i f f e r  

f rom n o n p a r t i c i p a n t s ,  and e a r l i e r  p a r t i c i p a n t s  f rom l a t e r  p a r t i c i p a n t s ?  

What k inds  o f  market ing e f f o r t s  and/or 

S i m i l a r  quest ions occur w i t h  respect  t o  t h e  implementat ion o f  con- 

s e r v a t i o n  programs. 

i t s  s t a f f  t o  d e l i v e r  o n s i t e  energy a u d i t s ?  

be s e l e c t e d  t o  i n s t a l  1 recommended r e t r o f i t  measures? W i  11 program- 

approved m a t e r i a l s  (e.g., i n s u l a t i o n ,  c l o c k  thermostats ,  and storm win- 

dows) be a v a i l a b l e  when needed? 

t o  i n s p e c t  c o n t r a c t o r s '  work and t o  pay f o r  completed jobs? 

How q u i c k l y  can a program organize i t s e l f  and t r a i n  

How prompt ly  can c o n t r a c t o r s  

How l o n g  does i t  take  f o r  t h e  u t i l i t y  

The Hood R i v e r  Conservat ion P r o j e c t  (HRCP) a f f o r d s  a unique oppor- 

t u n i t y  t o  examine issues  r e l a t e d  t o  program p a r t i c i p a t i o n  and d e l i v e r y  

o f  program s e r v i  ces. HRCP, i n i  t i a7 l y  proposed by t h e  Natura l  Resources 

Defense Counci l ,  i s  an exper imenta l  r e s i d e n t i a l  r e t r o f i t  p r o j e c t .  HRCP 

i s  sponsored by t h e  B o n n e v i l l e  Power A d m i n i s t r a t i o n  (BPA) and operated 

by P a c i f i c  Power & L i g h t  Company (PP&L) i n  coopera t ion  w i t h  t h e  Hood 

R i v e r  E l e c t r i c  Cooperat ive (HREC) 
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The P r o j e c t  sought t o  i n s t a l l  as many c o s t - e f f e c t i v e  r e t r o f i t s  as 

p o s s i b l e  i n  a l l  e l e c t r i c a l l y  heated homes i n  t h e  community of Hood 

R i v e r ,  Oregon. As noted by t h e  Northwest Power P lann ing  Counci l  (1986) , 
another  p a r t i c i p a n t  i n  t h e  P r o j e c t ,  HRCP " w i l l  p r o v i d e  a g r e a t  deal o f  

i n f o r m a t i o n  on what t o  expect when t h e  Region implements conserva t ion  

a c q u i s i t i o n  programs on a l a r g e  scale." 

The P r o j e c t  o f f e r e d  a s u b s t a n t i a l  package of r e t r o f i t  measures 

(e.g. , t r i p l e - p a n e  windows r a t h e r  than t h e  double-pane windows t h a t  

would be recommended i n  a t y p i c a l  u t i l i t y  program). HRCP p a i d  f o r  

i n s t a l l a t i o n  o f  these measures up t o  a c o s t - e f f e c t i v e n e s s  l i m i t  ($1.15/ 

f i r s t - y e a r  est imated kWh sav ing)  t h a t  was almost f o u r  t imes t h e  l i m i t  i n  

BPA's reg ionwide R e s i d e n t i a l  Weather iza t ion  Program (PP&L 1982; BPA 1982). 

The f i n a n c i a l  i n c e n t i v e  and h i g h  l e v e l  of r e t r o f i t  measures (e.g., 

R-49 r a t h e r  than H-38 i n  c e i l i n g s )  p r o v i d e  t h e  opportun 

l e v e l s  o f  implementat ion when c o s t  t o  t h e  household and 

a c t i v i t i e s  a re  l a r g e l y  removed as b a r r i e r s .  HRCP's goa 

t y  t o  examine 

p r i o r  r e t r o f i t  

of r e t r o f i t t i n g  

100% o f  t h e  e l i g i b l e  homes and t h e  P r o j e c t ' s  marke t ing  and out reach 

a c t i v i t i e s  used t o  encourage p a r t i c i p a t i o n  ensured t h a t  t h e  P r o j e c t  w i l l  

h e l p  d e f i n e  t h e  maximum reasonable market p e n e t r a t i o n  and energy savings 

o f  r e s i d e n t i  a1 r e t r o f i t  programs. These r e s u l t s  w i  11 he1 p determi ne t h e  

v i a b i l i t y  o f  such programs as an energy conserva t ion  resource i n  t h e  

P a c i f i c  Northwest (Northwest Power P lann ing  Counci l  1986) .* 
The purpose o f  t h i s  r e p o r t  i s  t o  document t h e  e x t e n t  t o  which e l i -  

g i b l e  households p a r t i c i p a t e d  i n  t h e  P r o j e c t .  Th is  i n v o l v e s  examinat ion 

See PP&L (1982 and 1983) ,  Peach e t  a l .  (1984) ,  P h i l  i p s  e t  a1 . * 
(1986) ,  and Goe l tz  and H i r s t  (1986) f o r  a d d i t i o n a l  d i s c u s s i o n  o f  HRCP 
o b j e c t i v e s ,  opera t ions ,  and r e s u l t s .  
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o f  household and d w e l l i n g  u n i t  c h a r a c t e r i s t i c s  as a f u n c t i o n  o f  when 

households asked t o  p a r t i c i p a t e  and i n c l u d e s  comparison o f  p a r t i c i p a n t  

and n o n p a r t i c i p a n t  (NP) c h a r a c t e r i s t i c s .  These issues r e f l e c t  t h e  dynam- 

i c s  o f  demand f o r  conserva t ion  programs. Other issues r e l a t e d  t o  t h e  

dynami cs of supply ( d e l  i very  o f  energy a u d i t s  , c o n t r a c t o r  i n s t a l  1 a t i  on 

of r e t r o f i t  measures, u t i l i t y  i n s p e c t i o n  o f  c o n t r a c t o r  work, and payment 

f o r  complet ion of i n s t a l l e d  measures) a r e  a l s o  examined. 

S p e c i f i c a l l y  , we cons ider  t h e  f o l l o w i n g  quest ions:  

1. How do t h e  c h a r a c t e r i s t i c s  (demographic, s t r u c t u r e ,  appl iances, 
and e l  e c t  r i  c i  t y  use) of p a r t  i c i  p a t  i ng househol ds vary as a f u n c t i o n  
o f  when t h e  household requested p a r t i c i p a t i o n  i n  HRCP? 

2. What r e l a t i o n s h i p s  e x i s t  between t h e  dynamics o f  p a r t i c i p a t i o n  
(e.g., t h e  number o f  s iynups per  week) and HRCP marke t ing  e f f o r t s ?  
Do t h e  sources o f  i n f o r m a t i o n  about HRCP and t h e  reasons f o r  par-  
t i c i p a t i o n  vary over t ime? 

3 .  
d i f f e r  from those who d i d ?  

How do those e l i g i b l e  households who d i d  - n o t  p a r t i c i p a t e  i n  HRCP 

4. How much t i m e  elapsed between t h e  household request  f o r  HRCP par -  
t i c i p a t i o n  and r e c e i p t  o f  t h e  energy a u d i t ?  Between t h e  energy 
a u d i t  and i n s t a l l a t i o n  o f  HRCP r e t r o f i t  measures? How d id  these 
t i m e s  change d u r i n g  t h e  l i f e  of t h e  P r o j e c t ?  

Answers t o  these ques t ions  can h e l p  des igners o f  f u t u r e  programs b e t t e r  

i d e n t i f y  d i f f e r e n t  market segments, improve appeals t o  n o n p a r t i c i p a n t s ,  

and es t imate  t h e  e f f e c t s  o f  l o g i s t i c a l  problems on p a r t i c i p a t i o n .  

Chapter 2 b r i e f l y  summarizes t h e  da ta  a v a i l a b l e  f o r  ana lys is .  

A d d i t i o n a l  d e t a i l  on t h e  HRCP d a t a  a r e  i n  H i r s t  and Goe l tz  (1986),  

Kaplon (1986) , and O l i v e r ,  Peach and Modera (1984). Chapter 3 examines 

c h a r a c t e r i s t i c s  of p a r t i c i p a n t s  as a f u n c t i o n  of when households f i r s t  

c a l l e d  t h e  HRCP o f f i c e .  Chapter 4 examines HRCP implementat ion i n  terms 

o f  t imes between i n i t i a l  household request  f o r  p a r t i c i p a t i o n  and t h e  

energy a u d i t ,  and between t h e  a u d i t  and i n s t a l l a t i o n  o f  r e t r o f i t  measures. 
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2. DATA ON HRCP P A R T I C I P A T I O N  AND PROGRAM OPERATION 

PROJECT T I M I N G  

The c o n t r a c t  between BPA and PP&L t o  i n i t i a t e  t h e  $21 m i l l i o n  HRCP 

was signed i n  May 1983. Random samples of homes i n  Hood R i v e r  were con- 

t a c t e d  t h a t  summer f o r  t h r e e  s p e c i a l  p r o j e c t s  ( H i r s t  and Goe l tz  1986; 

Engels e t  a1 . 1985) : end-use meter ing,  House Doctor  Study, and Blower 

Door Study. The f i e l d  o f f i c e  o f f i c i a l l y  opened i t s  doors i n  October 

1983, a t  which t i m e  they  began accept ing  requests f o r  p a r t i c i p a t i o n ;  

d e l i v e r y  o f  energy a u d i t s  a l s o  began then (F ig .  1). The dead l ine  f o r  

r e q u e s t i n g  an energy a u d i t  was J u l y  31, 1985. I n s t a l l a t i o n  o f  r e t r o f i t  

measures occurred between January 1984 and December 1985. 

Al though a l l  Hood R i v e r  homes were e l i g i b l e  f o r  f r e e  home energy 

a u d i t s ,  HRCP-financed r e t r o f i t s  were i n s t a l l e d  on ly  i n  homes w i t h  per-  

manent ly  i n s t a l l e d  ( b e f o r e  March 1983) e l e c t r i c  space heat ing  equipment. 

T h i s  e l  i g i  b i  1 i t y  requ i  rement was imposed because HRCP was in tended t o  

purchase l lconservat i  on e l  e c t  r i  c i  t y  resources' '  as a1 t e r n a t  i ves t o  more 

expensive t r a d i t i o n a l  power suppl ies.  

DATA RESOURCES 

Because HRCP i s  an ambi t ious and compl icated p r o j e c t ,  t h e  da ta  asso- 

c i a t e d  w i t h  i t  are  cor respond ing ly  ex tens ive  and d e t a i l e d .  

i n c l u d e  pre-  and post-program mai l  surveys conducted among random 

samples o f  households i n  Hood R i v e r  and i n  two comparison communities 

[ e a r l y  1983 (Berg and Bodenroeder 1983) and e a r l y  19861. 

communities a r e  Grants Pass and Pendleton, bo th  i n  Oregon. Monthly 

e l e c t r i c i t y  b i  11s and r a t e  schedules f o r  a1 1 households i n  Hood R i v e r  

These da ta  

The comparison 
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L I I 

PR E -TEST 
SURVEY 

I I 

SURVEY OF 320  
METERED HOMES - POST-TEST 

SURVEY - 
HRCP e n e r g y  aud i ts  a n d  re t ro f i ts  

End-use l o a d  meter ing ,  320 h o m e s  

Monthly e lectr ic i ty  b i l l ing d a t a  f rom PP&L a n d  HREC - 
7 /80  

and t h e  two comparison communities were co l lec ted . *  D e t a i l e d  weather 

d a t a  f rom t h r e e  spec ia l  weather s t a t i o n s  i n  Hood R i v e r  as w e l l  as t h e  

Nat iona l  Oceanic and Atmospheric A d m i n i s t r a t i o n  (NOAA) weather s t a t i o n s  

i n  t h e  t h r e e  communities were used i n  a n a l y s i s  of household e l e c t r i c i t y  

use. 

Other i n f o r m a t i o n  sources i n c l u d e  end-use l o a d  da ta  from 319 HRCP 

homes and t h e  responses t o  a d e t a i l e d  o n s i t e  home i n t e r v i e w  w i t h  these 

households ; a te lephone survey o f  n o n p a r t i  c i  pants  conducted i n  December 

1985; a m a i l  survey on use of wood f o r  h e a t i n g  conducted among HRCP 

About 60% o f  t h e  households i n  Hood R i v e r  a re  served by PP&L ( a n  * 
investor-owned u t i l i t y ) ;  t h e  remain ing 40% a r e  served by HREC ( a  p u b l i c  
u t i l i t y ) .  A l l  households i n  Grants Pass and Pendleton purchase e l e c t r i c -  
i t y  from PP&L. 
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p a r t i c i p a n t s  i n  A p r i l  1986; and t h e  f i e l d - o f f i c e  da ta  base, which inc ludes  

cons iderab le  i n f o r m a t i o n  on a l l  HRCP p a r t i c i p a n t s .  * 

The pr imary  source of i n f o r m a t i o n  on program p a r t i c i p a t i o n  and on 

t h e  dynamics o f  program d e l i v e r y  i s  t h e  f i e l d - o f f i c e  data base. 

f o l l o w i n g  da ta  c o l l e c t i o n  forms** p r o v i d e  most o f  t h i s  i n f o r m a t i o n :  

The 

Market ing Response Q u e s t i o n n a i r e  
Cu s t ome r I n f o rma t i on 
Customer Appliances/Equipment 

The Market ing Response Q u e s t i o n n a i r e  was completed when people f i r s t  

con tac ted  t h e  HRCP o f f i c e  t o  request  p a r t i c i p a t i o n  i n  t h e  P r o j e c t .  

People were asked how they  f i r s t  learned about HRCP and t h e i r  reasons 

f o r  want ing t o  p a r t i c i p a t e  i n  t h e  P r o j e c t .  

The Customer I n f o r m a t i o n  and Customer Appl i ances/Equipment forms 

were completed d u r i n g  t h e  home energy a u d i t .  The former inc ludes  

ques t ions  on t h e  number of years t h e  household has l i v e d  i n  i t s  present  

home, t h e  number and ages o f  household members, formal educat ion o f  

a d u l t s ,  and annual income. The second form inc ludes  quest ions on t h e  

presence o f  var ious  k inds  of e l e c t r i c  appl iances and equipment (e.g., 

a i r  c o n d i t i o n e r ,  dishwasher, e l e c t r i c  range, home computer, ho t  t u b )  and 

ques t ions  on bas ic  c h a r a c t e r i s t i c s  o f  t h e  s t r u c t u r e  (year  b u i l t ,  f l o o r  

area, d w e l l  i ng type,  p r imary  c o n s t r u c t i o n  m a t e r i  a1 ) . 
I n  a d d i t i o n ,  month ly  e l e c t r i c i t y  b i l l i n g  data a re  used t o  est imate 

normal ized (weather-adjusted)  annual e l e c t r i c i t y  consumption (NAC) f o r  

each e l i g i b l e  household i n  Hood R i v e r  ( H i r s t  and Goel tz  1986). 

See Goel tz  and H i r s t  (1986) f o r  a d d i t i o n a l  d i s c u s s i o n  o f  HRCP data.  * 

Copies o f  these forms are  a v a i l a b l e  from t h e  authors.  ** 
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va lues  requ i  r e d  da i  l y  weather data,  a v a i l a b l e  f rom 

c and Atmospheric Adm n i s t r a t i o n  (NOAA) Hood R i v e r  

Exper iment S t a t i o n .  

p a r i  sons among groups o f  p a r t i c i  pants  and n o n p a r t i c i p a n t s .  

Pre-HRCP (1982/83) NAC va lues are used i n  com- 

Data on program opera t ion ,  e s p e c i a l l y  t h e  dates o f  energy a u d i t s  and 

r e t r o f i t  i n s t a l l a t i o n s ,  are a v a i l a b l e  f rom t h e  f i e l d - o f f i c e  da ta  base. 

These data, a lone and i n  combinat ion w i t h  t h e  o t h e r  da ta  sources noted 

above, p rov ide  i n f o r m a t i o n  on t h e  t imes r e q u i r e d  t o  complete t h e  major  

HRCP s t e p s  and t h e  f a c t o r s  t h a t  i n f l u e n c e  these t imes. 

NUMBER OF PARTICIPANTS AND NONPARTICIPANTS 

A te lephone survey o f  nonpart  i c i  pants  was conducted i n December 

1985 (Kaplon and Engels 1986). 

e s t i m a t e  t h e  number o f  e l i g i b l e  households t h a t  d i d  n o t  p a r t i c i p a t e  i n  

HRCP (see t h e  Appendix f o r  d e t a i l s ) ,  t o  i d e n t i f y  t h e i r  demographic 

The purposes o f  t h i s  survey were t o  h e l p  

c h a r a c t e r i s t i c s ,  and t o  a s c e r t a i n  t h e i r  reasons f o r  n o n p a r t i c i p a t i o n .  

It i s  impor tan t  t o  recognize t h a t  t h e  terms " p a r t i c i p a n t "  and 

" n o n p a r t i c i p a n t "  can be d e f i n e d  i n  d i f f e r e n t  ways. A s t r i c t  d e f i n i t i o n  

of  p a r t i c i p a t i o n  would i n c l u d e  o n l y  those homes t h a t  rece ived 

HRCP-financed major r e t r o f i t s  ( i  .e., more than t h e  low-cost a u d i t o r -  

i n s t a l l e d  measures). 

homes t h a t  rece ived an energy a u d i t  on ly ,  

A l e s s  s t r i n g e n t  d e f i n i t i o n  migh t  i n c l u d e  those 
* o r  even those homes t h a t  had 

some contac t  w i t h  t h e  P r o j e c t  b u t  r e c e i v e d  no HRCP serv ices .  These 

HRCP i n c l u d e d  four  low-cost  measures i n s t a l l e d  by t h e  energy a u d i t o r s  
( w a t e r  h e a t e r  wrap, i n s u l a t i o n  on c o l d  and h o t  water p ipes connected t o  
t h e  water  heater ,  low- f low showerheads, and o u t l e t  and s w i t c h p l a t e  gaskets.) 
The 11 major  measures i n c l u d e  c e i l i n g ,  f l o o r ,  w a l l ,  and heat ing-duc t  insu-  
l a t i o n ;  s torm windows, s l i d i n g  g l a s s  doors, and thermal doors; c a u l k i n g ,  
window w e a t h e r s t r i  pping, and door w e a t h e r s t r i p p i n g ;  and c l o c k  thermostats .  

* 
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d i s t i n c t i o n s  are o f  on ly  minor  s i g n i f i c a n c e  i n  HRCP, because such a 

l a r g e  f r a c t i o n  o f  t h e  e l i g i b l e  households rece ived r e t r o f i t s  (Tab le  1 ) .  

We d e f i n e  a l l  e l i g i b l e  homes t h a t  rece ived an energy a u d i t  (3189) as 

p a r t i  c i  pants.  The remai n i  ng 311 households , regard1 ess o f  whether they  

contac ted  t h e  P r o j e c t ,  a re  d e f i n e d  as n o n p a r t i c i p a n t s .  Thus, HRCP suc- 

ceeded i n  p r o v i d i n g  energy conserva t ion  s e r v i c e s  t o  91% o f  t h e  e l i g i b l e  

households d u r i n g  a two-year per iod.  Of  t h e  3189 p a r t i c i p a n t s ,  469 were 

t h e  P r o j e c t  d u r i n g  Summer 1983 f o r  p a r t i c i p a t i o n  i n  t h r e e  

es. For c e r t a i n  analyses, these 469 a r e  excluded because 

a c t i v e l y  seek p a r t  i c i  p a t  i on i n HRCP. 

spec 

t h e y  

contac ted  by 

a1 s tud  

d i d  no t  

Table 1. P a r t i c i p a t i o n  i n  t h e  Hood R i v e r  Conservat ion P r o j e c t  

HRCP s t a t u s  No. o f  e l i g i b l e  homes 

P a r t i c i p a n t s  
Weatherizeda 
A u d i t  on lyb  

N o n p a r t i c i p a n t s  
Contact  w i t h  HRCP, 

b u t  no s e r v i c e s  
No contac t  w i t h  HKCPC 

Tot  a1 

29 88 
20 1 

60 
25 1 

3500 

a O f  these 2988 homes, 459 were contac ted  by HRCP i n  summer 
1983 f o r  p a r t i c i p a t i o n  i n  one of t h e  spec ia l  p r o j e c t s .  

b 0 f  these 201 homes, 10 were contacted by HRCP i n  summer 
1983 f o r  p a r t i c i p a t i o n  i n  one o f  t h e  s p e c i a l  p r o j e c t s .  

C I n f o r m a t i o n  on these (approx imate ly )  251 homes i s  based 
on responses t o  t h e  n o n p a r t i c i p a n t  survey from 111 households. 
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3. CHARACTERISTICS OF HRCP PARTICIPANTS AND THEIR HOMES 

AUDIT REQUESTS 

About 91% o f  t h e  3500 e l i g i b l e  households* p a r t i c i p a t e d  i n  HRCP be- 

tween J u l y  1983 and J u l y  1985. P r o j e c t  s t a f f  s o l i c i t e d  p a r t i c i p a t i o n  

from about 13% (469) o f  t h e  e l i g i b l e  households d u r i n g  t h e  summer o f  

1993, 

d u r i n g  t h e  f i r s t  t h r e e  months a f t e r  t h e  P r o j e c t  o f f i c i a l l y  began i n  

October 1983 ( F i g .  2 ) .  

T h i s  d ramat ic  response t o  t h e  HRCP o f f e r  i s  i n  sharp c o n t r a s t  t o  

Subsequently, a lmost 1,000 households contacted t h e  f i e l d  o f f i c e  

t h a t  exper ienced i n  most r e s i d e n t i a l  r e t r o f i t  programs (Co l t rane,  Archer 

and Aronson 1986). Fo r  example, a rev iew o f  s t a t e  r e p o r t s  on t h e  

f e d e r a l  R e s i d e n t i a l  Conservat ion S e r v i c e  shows t h a t  o n l y  about 2% o f  t h e  

e l i g i b l e  households request  energy a u d i t s  each year  (Centaur 1985). 

Even when programs i n c l u d e  f i n a n c i a l  i n c e n t i v e s ,  response r a t e s  are  

t y p i c a l l y  much lower  than t h a t  exper ienced i n  Hood R iver .  

f i r s t  two years  t h a t  BPA operated i t s  reg ionwide R e s i d e n t i a l  

Weather iza t ion  Program, 211 thousand homes were a u d i t e d  ( E i s s l e r  1984). 

T h i s  represents  an annual p a r t i c i p a t i o n  r a t e  of 9%. HRCP, on t h e  o t h e r  

hand, achieved a 27% response i n  t h r e e  months and an annual ized response 

r a t e  o f  about 45%.** 

Dur ing t h e  

Some conserva t ion  programs t h a t  use community groups t o  s o l i c i t  par-  

t i c i p a t i o n  achieve h i g h  p a r t i c i p a t i o n  ra tes .  For example, t h e  Santa 

The u n i t  o f  observa t ion  i s  t h e  d w e l l i n g  un i t /househo ld  r a t h e r  than * 
b u i l d i n g .  T h i s  d i s t i n c t i o n  i s  impor tan t  f o r  m u l t i f a m i l y  s t r u c t u r e s .  

ferences i n  f i n a n c i a l  i n c e n t i v e s ,  marke t ing  s t r a t e g i e s ,  s i z e  o f  t h e  
p o t e n t i  a1 market, and program goal s. 

HRCP's success r e l a t i v e  t o  o t h e r  programs i s  a f u n c t i o n  of d i f -  ** 
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Fig.  2. Household s ignups f o r  p a r t i c i p a t i o n  i n  HRCP, by q u a r t e r  and 
year ,  from summer 1983 th rough s p r i n g  1985. 

Monica Energy F i t n e s s  Program, operated by t h e  mun ic ipa l  government, 

conducted energy a u d i t s  among one- th i  r d  o f  t h e  e l  i g i  b l e  homes between 

May 1984 and May 1985 (Egel  1986). S i m i l a r  exper iences w i t h  community 

programs have been r e p o r t e d  i n  Minnesota (Brummit t  1984) and Maine 

(Morgan 1986). 

t i c i  p a t  i on achieved by HRCP .* 
But none o f  these programs comes c l o s e  t o  t h e  par-  

A f t e r  t h e  f i r s t  two months o f  P r o j e c t  opera t ion ,  t h e  r a t e  o f  a u d i t  

reques ts  dec l ined.  For  example, about 400 requests  per  month were 

r e c e i v e d  d u r i n g  October and November 1983, about 200 p e r  month i n  

The R e s i d e n t i a l  Energy Conservat ion A c t i o n  Program, operated by * 
General P u b l i c  U t i l i t i e s ,  a t t r a c t e d  84% o f  t h e  e l i g i b l e  households i n  a 
New Jersey  r e t i r e m e n t  community (Brown and Reeves 1985). 
due t o  t h e  near homogeneity o f  households and GPU's c l o s e  c o o r d i n a t i o n  
w i t h  t h e  condominium assoc ia t ion .  

Success was 
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December 1983 and January 1984, and l e s s  than 100 p e r  month d u r i n g  t h e  

n e x t  severa l  months. 

I n i t i a l  des ign o f  HRCP c a l l e d  f o r  e x t e n s i v e  marke t ing  e f f o r t s  t o  encour- 

age p a r t i c i p a t i o n  (Engels 1985; Engels, Kaplon and Peach 1985). Because t h e  

i n i t i a l  response was so p o s i t i v e  (beyond t h e  P r o j e c t ' s  a b i l i t y  t o  d e l i v e r  

serv ices ;  see Chap. 4),  many o f  these marke t ing  e f f o r t s  were no t  implemented. 

According t o  P r o j e c t  personnel ,  t h r e e  main f a c t o r s  were impor tan t  i n  

a c h i e v i n g  t h i s  h i g h  p a r t i c i p a t i o n  (Tab le  2 ) .  F i r s t ,  word o f  mouth from 

Table 2. L i s t  o f  major  marke t ing  a c t i v i t i e s  employed by HRCP 

Date A c t i v i t y  

J u l y  1983 

October 1983 

November 1983 

December 1983 

January 1984 

February 1984 

May 1984 

June 1984 

J u l y  1984 

November 1984 

January 1985 - 
March 1985 

June 1985 

Community Advi s o r y  Committee i s  formed 
F i r s t  c o n t a c t s  made w i t h  end-use metered, House 

A r t i c l e  and p i c t u r e s  i n  Hood R i v e r  News 
HRCP a d m i n i s t r a t o r  on K I H R  r a d i o  program 

Several ads i n  Hood R i v e r  News 
Several  a r t i c l e s  i n  Hood R i v e r  News 
Open House a t  HRCP o f f i c e  - TV coverage 

Ads i n  Hood R i v e r  News 

A r t i c l e  i n  Hood R i v e r  News 

A r t i c l e  i n  Hood R i v e r  News 

A r t i c l e  i n  Hood R i v e r  News 

HRCP a d m i n i s t r a t o r  on K I H R  r a d i o  program 

A r t i c l e  i n  Hood R i v e r  News 

Tes t imon ia l  ads i n  Hood R i v e r  News f o r  s i x  weeks 

Personal c o n t a c t s  ( te lephone c a l l s  and o n s i t e  
v i  s i t s )  w i t h  e l  i g i  b l  e households not  y e t  s igned up 

HRCP a d m i n i s t r a t o r  on K I H R  r a d i o  program 
L a s t  ad i n  Hood R i v e r  News, announcing J u l y  3 1  

dead1 i ne f o r  reques t ing  HRCP energy a u d i t  

Doctor,  and Blower Door households 

-~ ~ 

Source: Qu i  nn (1986) 
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those households p a r t i c i p a t i n g  i n  t h e  s p e c i a l  s t u d i e s  generated many 

requests  d u r i n g  F a l l  1983. Second, f requent  s t o r i e s  i n  t h e  weekly 

newspaper kept  t h e  people in formed about t h e  P r o j e c t ' s  purposes and 

progress.  F i n a l l y ,  i n  e a r l y  1985 a s p e c i a l  one-on-one e f f o r t  was made 

t o  contac t  (by te lephone o r  i n  person) a l l  those e l i g i b l e  households who 

had no t  y e t  s igned up f o r  t h e  P r o j e c t ;  t h e  success o f  t h i s  e f f o r t  i s  

shown i n  t h e  dramat ic  inc rease i n  p a r t i c i p a t i o n  r a t e  d u r i n g  e a r l y  1985 

(F ig .  Z ) ,  e s p e c i a l l y  f o r  housing/ tenure types  o t h e r  than s i n g l e - f a m i l y  

homeowners ( Fig.  3)  .* 

100 

.1 4 SINGLE-FAMILY, OWNERS 

80 

Y 
P /- " I  1 / OTHER HOUSINGITENURE 

718 3 1/84 7/84 1/86 7/85 1/86 
AUDIT REQUEST DATE 

Cumulat ive p a r t i c i p a t i o n  i n  HRCP ( e x c l u d i n g  t h e  469 households 
i n speci  a1 s t u d i e s )  , s ing le - fami  l y  homeowners vs a1 1 o t h e r  
housing t y p e / t e n u r e  combinat ions.  
i n c r e a s e  i n  p a r t i c i p a t i o n  among o t h e r  combinat ions i n  e a r l y  
1985, i n  response t o  HRCP's personal  contacts .  

F ig .  3. 

Note t h e  s u b s t a n t i a l  

To some ex ten t ,  t h e  l a t e r  p a r t i c i p a t i o n  of o t h e r  housing types  * 
( m u l t i f a m i l y  b u i l d i n g s  and mob i le  homes) was i n t e n t i o n a l .  
t h e  procedures and s p e c i f i c a t i o n s  f o r  mobile-home r e t r o f i t s  were n o t  
d e f i n e d  u n t i l  e a r l y  1985 ( P h i l i p s  e t  a l .  1986); m o b i l e  homes accounted 
f o r  18% o f  t h e  housing u n i t s  r e t r o f i t  by HRCP. 

For example, 
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DYNAMICS OF PARTICIPANT CHARACTERISTICS 

The c h a r a c t e r i s t i c s  o f  HRCP p a r t i c i p a n t s  v a r i e d  w i t h  t i m e  (Table 3 ) .  

Those who requested a u d i t s  e a r l y  general  l y  had h i g h e r  incomes, had more 

household members, had more educat ion,  had l i v e d  i n  t h e i r  home f o r  a 

l o n g e r  t ime,  were more l i k e l y  t o  own t h e i r  home, and were more l i k e l y  t o  

Table 3, C h a r a c t e r i s t i c s  o f  HRCP p a r t i c i p a n t s  by da te  o f  a u d i t  request 

NP Househo ld /s t ruc tu re  
char  ac t  e r  i s t  i cs 83Q4 8491 84Q2 84Q3 84Q4 8541 85Q2 85Q3 

Mean values, by date o f  household requesta,b 

Household income 
(thousand-$) 

No. o f  household 
members 

Years o f  educat ion  
f o r  household head 

Years i n  p resent  home 
% who own home 
% who p a r t i c i p a t e d  

i n  p r i o r  program 

F l o o r  area ( f t 2 )  
Year house b u i l t  
% s i n g l e - f a m i l y  
% served by PP&L 

E l e c t r i c i t y  use, 

23.5 

2.9 

13.2 
8.9 
74 

11 

1420 
1955 

75 
56 

21.7 

2.5 

12.5 
9.3 
61 

9 

1260 
1955 

61 
61 

20 .o 
2.6 

12.6 
7.4 
59 

8 

1190 
1958 

58 
58 

20 .o 
2.6 

12.9 
7.2 
60 

9 

1190 
1956 

64 
67 

19.5 

2.4 

12.3 
8.4 
68 

8 

1190 
1960 

54 
61 

15.3 

2.3 

12 .o 
6.6 
44 

5 

1000 
1967 

27 
70 

17.1 

2.3 

11.3 
8.1 
57 

0 

930 
1961 

38 
53 

23.9 

2.6 

12.7 
7.5 
67 

0 

1050 
1953 

57 
73 

27.4 

2.8 

13.1 
8.0 
88 

- 
- 

1962 
73 
55 

1982/83 (kWh/year) 19,300 18,000 17,400 16,300 17,300 14,600 16,800 17,000 18,100 

savings (kwh lyear )  6,800 6,200 6,200 6,300 6,300 4,500 5,300 7,400 - 

a i r  c o n d i t i o n e r (  s )  2 1  24 19 20 18 13 29 16 - 
c e n t r a l  heat 31 28 26 31 36 32 44 33 - 

Aud i t  es t ima te  of 

% o f  homes w i t h  

No. o f  homes 942 395 253 235 205 544 96 49 311 

aThe dates are  q u a r t e r l y e a r ;  f o r  example 83Q4 i s  the f o u r t h  qua r te r  o f  1983. 

bThe number o f  p a r t i c i p a n t s  d u r i n g  t h e  l a s t  two quar te rs  (2nd and 3 r d  quar te rs  o f  

Source: HRCP da ta  on 2720 p a r t i c i p a n t s  and survey responses from 111 nonpar- 

1985) i s  q u i t e  smal l ,  which may account f o r  t h e  apparent ly  anomalous trends. 

t i c i  pants (NP) . 
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have p a r t i c i p a t e d  i n  a p r i o r  PP&L o r  HREC energy conserva t ion  program 

demographic charac- 

s t i c a l l y  

t h a n  were l a t e r  p a r t i c i p a n t s .  These d i f f e r e n c e s  i n  

t e r i s t i c s  as a f u n c t i o n  o f  a u d i t  reques t  da te  a r e  a 

s i g n i f i c a n t .  

I n  a d d i t i o n ,  e a r l y  HRCP p a r t i c i p a n t s  had l a r g e r  

and were more l i k e l y  t o  l i v e  i n  s i n y l e - f a m i l y  u n i t s  

o l d e r  homes, 

3).  Perhaps 

because t h e i r  homes were l a r g e r  and o l d e r ,  e a r l y  p a r t i c i p a n t s  used more 

e l e c t r i c i t y  pre-HRCP (1982/83) and had l a r g e r  r e t r o f i t  p o t e n t i a l s  ( t h e  

a u d i t  e s t i m a t e  o f  1 i k e l y  e l e c t r i c i t y  sav i  ngs f o r  recommended measures). 

The f r a c t i o n  o f  HRCP p a r t i c i p a n t s  f rom among PP&L customers increased 

over  t ime,  which shows t h a t  urban and m u l t i f a m i l y  u n i t s  tended t o  s i g n  

up f o r  a u d i t s  l a t e r  than r u r a l  households. * 

These d i f f e r e n c e s  i n  demographic and s t r u c t u r e  c h a r a c t e r i s t i c s  over  

t i m e  p a i n t  a c o n s i s t e n t  p i c t u r e .  They suggest t h a t  e a r l y  p a r t i c i p a n t s  

were more demographica l ly  and economical ly  "upscale" than l a t e r  par-  

t i c i p a n t s  and cou ld  b e n e f i t  more from i n s t a l l a t i o n  o f  HRCP r e t r o f i t  

measures (i.e., these p a r t i c i p a n t s  had l a r g e r ,  o l d e r  homes t h a t  used 

more energy). 

More than h a l f  (57%) of t h e  respondents t o  t h e  HRCP marke t ing  

q u e s t i o n n a i r e  c i t e d  r i s i n g  e l e c t r i c i t y  p r i c e s  and t h e  need t o  c o n t r o l  

e l e c t r i c i t y  cos ts  as t h e  pr imary  reason f o r  p a r t i c i p a t i o n .  Roughly 15% 

c i t e d  a b e l i e f  i n  energy conserva t ion  and environmental  p r o t e c t i o n .  The 

d i s t r i b u t i o n  o f  p r imary  reasons o f f e r e d  v a r i e d  l i t t l e  over t ime. The 

o n l y  major  temporal change was t h e  percentage who p a r t i c i p a t e d  because 

1 s t a t  

homes , 
(Tab1 e 

PP&L's customers a r e  concentrated i n  t h e  town o f  Hood R i v e r ,  w h i l e  * 
HREC's a r e  i n  t h e  r u r a l  p a r t s  o f  Hood R i v e r  County. 



17 

HKCP i s  f ree ;  w h i l e  5% c i t e d  t h i s  reason d u r i n g  most of t h e  P r o j e c t ' s  

l i f e t i m e ,  32% c i t e d  t h i s  reason d u r i n g  t h e  f i r s t  q u a r t e r  o f  1985.* 

Perhaps those who p a r t i c i p a t e d  i n  response t o  t h e  one-on-one marke t ing  

e f f o r t s  (Tab le  2) were most impressed w i t h  t h e  f r e e  r e t r o f i t s .  

Almost 55% o f  t h e  p a r t i c i p a n t s  f i r s t  l ea rned  o f  HRCP f rom another  

person no t  employed by t h e  P r o j e c t  ( f r i e n d ,  r e l a t i v e ,  neighbor, com- 

mun i t y  l eader ) .  Another 28% f i r s t  learned o f  t h e  P r o j e c t  from t h e  l o c a l  

weekly newspaper, t h e  Hood R i v e r  News. The percentage o f  people 

l e a r n i n g  about t h e  P r o j e c t  from o t h e r  people inc reased over  t ime,  from 

52% d u r i n g  t h e  f i r s t  q u a r t e r  t o  80% d u r i n g  t h e  l a s t  h a l f  year .  Thus, as 

more and more people p a r t i c i p a t e d  i n  t h e  P r o j e c t ,  word-of-mouth became 

an i n c r e a s i n g l y  powerful way t o  in form even more. people. About 10% o f  

t h e  p a r t i c i p a n t s  f i r s t  learned o f  HRCP from a P r o j e c t  employee; d u r i n g  

t h e  f i r s t  q u a r t e r  o f  1985, t h i s  f i g u r e  jumped t o  28%. 

SINGLE-FAMILY HOMEOWNERS 

To f u r t h e r  e x p l o r e  t h e  dynamics o f  p a r t i c i p a t i o n ,  we examined an 

impor tan t  subset o f  these households: s i  ng le- fami  l y  homeowners. As 

no ted  above (Tab le  3 ) ,  t h e  t rends  i n  housing t ype  and tenu re  (i.e., 

ownership) a r e  s u b s t a n t i a l  and n e a r l y  monotonic. The percentage o f  par-  

t i c i p a n t s  i n  s i n g l e - f a m i l y  homes dec l i ned  from 75% d u r i n g  t h e  f i r s t  

q u a r t e r  t o  44% d u r i n g  t h e  l a s t  two quar te rs ;  t h e  percentage who were 

homeowners dec l i ned  from 74% t o  61% d u r i n g  t h e  same per iod.  Because 

these  two f a c t o r s  changed so much over  t i m e  and because s i n g l e - f a m i l y  

Th is  f i n d i n g  i s  c o n s i s t e n t  w i t h  d i f f u s i o n  o f  i nnova t ion  research * 
(Rogers 1983), which suggests t h a t  e a r l y  adopters  o f  i nnova t ions  are 
l e s s  p r i c e  e l a s t i c  than a re  l a t e r  adopters. 
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homeowners c o n s t i t u t e  t h e  dominant housi  ng / tenure  t y p e  (51% of a1 1 par-  

t i c i p a n t s ) ,  we examined t h i s  group i n  g r e a t e r  d e t a i l  (Table 4) .  Almost 

h a l f  o f  these p a r t i c i p a n t s  s igned up d u r i n g  t h e  f i r s t  t h r e e  months; two- 

t h i r d s  s igned up d u r i n g  t h e  f i r s t  e i g h t  months (F igs .  3 and 4).  

I n  c o n t r a s t  t o  a l l  HRCP p a r t i c i p a n t s ,  few c l e a r  temporal p a t t e r n s  

emerge among s i n g l e - f a m i l y ,  homeowner p a r t i c i p a n t s  (Tab le  4) .  For 

example, t h e  c o r r e l a t i o n  between income and a u d i t  request  da te  i s  almost 

z e r o  and comple te ly  i n s i g n i f i c a n t ;  on a month-to-month bas is ,  income 

increases  and decreases w i t h o u t  p a t t e r n .  

household members and educat ion  of household head - a r e  c o r r e l a t e d  w i t h  

d a t e  o f  a u d i t  request:  

household members and more educat ion  than l a t e r  p a r t i c i p a n t s ;  however, 

t h e  c o r r e l a t i o n s  a r e  weaker among s i n g l e - f a m i l y  homeowners than among 

o t h e r  p a r t i c i p a n t s .  F i n a l l y ,  house f l o o r  area d e c l i n e d  s l i g h t l y  over  

t i m e  among s i n g l e - f a m i l y  homes. 

Only two v a r i a b l e s  - number o f  

as discussed above, e a r l y  p a r t i c i p a n t s  have more 

These cornparisons of HRCP p a r t i c i p a n t s  suggest t h a t  much o f  t h e  

dynamics d iscussed e a r l i e r  a r e  a consequence o f  house t y p e  and tenure.  

C o n t r o l  1 i ng f o r  these two f a c t o r s  e l  i rn i  nates almost a1 1 temporal d i  f -  

ferences among p a r t i c i p a n t s .  HRCP was successfu l  i n  i n f o r m i n g  and 

a t t r a c t i n g  a v a r i e t y  of people t o  t h e  P r o j e c t  as i n d i c a t e d  by t h e  

l i m i t e d  v a r i a t i o n  over  t i m e  i n  t h e  mean c h a r a c t e r i s t i c s  o f  t h e  s i n g l e -  

fami ly ,  homeowner p a r t i c i p a n t s .  
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Table 4. C h a r a c t e r i s t i c s  of HRCP p a r t i c i p a n t s  by aud i t - reques t  date:  
s i n g l e - f a m i l y  homeowners 

NP Househo ld /s t ruc tu re  
c h a r a c t e r i s t i c s  83Q4 84Q1 8442 84Q3 84Q4 85Q1 85Q2 85Q3 

Mean values, by da te  of household request 

Household income 
(thousand-$) 26.9 27.0 26.0 23.8 25.1 27.5 25.2 32.2 31.5 

No. o f  household 
members 3.1 2.8 3.0 2.9 2.6 2.6 2.6 3.1 2.9 

Years o f  educat ion 
f o r  household head 13.8 13.1 13.2 13.2 13.0 13.1 12.5 13.5 13.4 

Years i n  p resent  home 10.9 12.3 10.0 10.8 12.3 12.4 16.7 11.9 9.3 
% who p a r t i c i p a t e d  

Floor area ( f t 2 )  1700 1620 1500 1470 1620 1670 1490 1210 - 
Year house bu i  1 t 1952 1955 1954 1955 1952 1958 1951 1942 1960 
% served by PP&L 58 58 49 64 60 61  7 1  65 49 

E l e c t r i c i t y  use, 
1982/83 (kWh/year) 20,500 20,200 20,000 18,600 19,700 20,900 15,900 16,400 19,300 

A u d i t  es t ima te  o f  
sav ings  (kWh/year) 7,900 7,400 7,800 7,200 8,600 7,300 7,800 9,900 - 

i n  p r i o r  program 14 15 17 11 17 0 0 0 - 

% o f  homes w i t h  
a i r  c o n d i t i o n e r (  s )  22 30 26 20 22 27 37 22 - 
c e n t r a l  heat 28 31  25 27 20 25 29 9 - 

No. o f  homes 587 196 117 106 87 114 24 23 199 

Source: HRCP d a t a  on 1255 p a r t i c i p a n t s  and survey responses from 71  nonpar- 
t i c i  pants. 

60 

40 

Y 
I 
0 
I 30 
3 
E 
a 20 
(3 

8304 8401 8402 8403 8404 8501 8502 
AUDIT REQUEST DATE 

Fig. 4. Percentage o f  s i  n g l  e - f  ami l y  homeowners who requested p a r t i  c i  pa- 
t i o n  i n  HRCP, by da te  o f  request.  
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NONPARTICIPANT CHARACTERISTICS 

Only 9% o f  t h e  e l i g i b l e  households d i d  n o t  p a r t i c i p a t e  i n  HRCP. The 

major  d i f f e r e n c e s  between p a r t i c i p a n t s  and n o n p a r t i c i p a n t s  a re  house 

t y p e  and t e n u r e  (Table 3 ) :  l a r g e r  f r a c t i o n s  o f  n o n p a r t i c i p a n t s  a r e  

homeowners (88 vs 68%) and l i v e  i n  s i n g l e - f a m i l y  homes ( 7 3  vs 58%). 

L i m i t i n g  t h e  comparison t o  s i n g l e - f a m i l y  homeowners (Tab le  4 )  shows t h a t  

n o n p a r t i c i p a n t s  had h i g h e r  incomes, newer homes, and had l i v e d  i n  t h e i r  

homes f o r  fewer years than p a r t i c i p a n t s .  

N o n p a r t i c i p a n t s  were asked an open-ended ques t ion  ( d u r i n g  t h e  

December 1985 te lephone survey) about why t h e i r  home was "no t  

weather ized by t h e  Hood R i v e r  Conservat ion P r o j e c t . "  Almost 40% of t h e  

respondents s a i d  t h a t  they  d i d  no t  need t h e  w e a t h e r i z a t i o n  (i.e., t h e i r  

homes were a1 ready e n e r y y - e f f i c i e n t )  , almost 15% s a i d  they  thought  t h e i r  

home d i d  n o t  q u a l i f y ,  another 15% s a i d  they  were never contacted by t h e  

P r o j e c t ,  and 10% s a i d  they  missed t h e  deadl ine.  

knowing whether t h e  homes o f  those who c la imed they  d i d  no t  need HRCP 

s e r v i c e s  were r e a l l y  e n e r g y - e f f i c i e n t .  Those who s a i d  t h e i r  home d i d  

n o t  q u a l i f y  i n d i c a t e d  use o f  e l e c t r i c i t y  as a h e a t i n g  f u e l  o r  ownership 

o f  permanent ly i n s t a l  l e d  e l e c t r i c  h e a t i n g  equipment and, t h e r e f o r e ,  were 

e l i g i b l e . )  

(We have no way o f  

The n o n p a r t i c i p a n t  survey a1 so asked people f o r  "any comments you 

would l i k e  t o  make about t h e  Hood R i v e r  Conservat ion Pro jec t . "  

t h e  respondents t o  t h i s  ques t ion  s a i d  they  thought  HRCP was a wor thwh i le  

p r o j e c t .  

These p o s i t i v e  views of t h e  P r o j e c t ,  from people who d i d  no t  par-  

t i c i p a t e ,  s t r i k e  us as remarkable. 

H a l f  o f  

O v e r a l l ,  t w o - t h i r d s  o f  t h e  comments o f f e r e d  were p o s i t i v e .  
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The d i f f e r e n c e s  between p a r t i c i p a n t s  and nonpar t i c i pan ts  p o i n t  ou t  

an impor tan t  success o f  HRCP. Most r e s i d e n t i a l  conserva t ion  programs 

appeal p r i m a r i l y  t o  s i n g l e - f a m i l y  homeowners and are ab le  t o  a t t r a c t  

o n l y  smal 1 f r a c t  i ons o f  e l  i g i  b l  e ren te rs ,  l ow- i  ncome househol ds , and 

occupants o f  m u l t i f a m i l y  b u i l d i n g s  ( H i r s t  1984; Berry ,  Hubbard and White 

1986; Col t rane,  Archer and Aronson 1986). 

a t t r a c t e d  l a r g e r  f r a c t i o n s  o f  these t r a d i t i o n a l l y  hard-to-reach groups 

(Tab le  5) .  Fo r  example, 39% o f  t h e  HRCP p a r t i c i p a n t s  had incomes o f  

$16,000 o r  less ,  wh i l e  on l y  23% o f  t h e  n o n p a r t i c i p a n t s  f e l l  i n t o  t h i s  

"low-income" group. Much l a r g e r  f r a c t i o n s  of p a r t i c i p a n t s  than nonpar- 

t i c i p a n t s  were r e n t e r s  (34  vs 12%) and occupants o f  m u l t i f a m i l y  

b u i l d i n g s  (14  vs 1%). 

HRCP, on t h e  o the r  hand, 

Table 5. Comparison o f  HRCP p a r t i c i p a n t s  and e l i g i b l e  nonpar t i c i pan ts  

Percentage o f  households 
P a r t i c i p a n t s  Nonpar t i  c i  pants 

Household income 
Less than $10,000 21 
Less than $16,000 39 
Greater  than $16,000 61 

Housing tenure  
Renters 
Owners 

34 
66 

Housing t ype  
M u l t i f a m i l y  b u i l d i n g s  

w i t h  f i v e  o r  more u n i t s  14 
Other housing types 86 

Number o f  households 3189 

14 
23 
77 

12 
88 

1 
99 

31 1 

Source: HRCP da ta  on 3189 p a r t i c i p a n t s  and survey responses from 
111 nonpar t i c i pan ts .  
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HOUSEHOLD MOVES 

Household moves confound i n t e r p r e t a t i o n  o f  t h e  da ta  concern ing dynam- 

i c s  o f  p a r t i c i p a t i o n .  Consider, f o r  example, a f a m i l y  t h a t  moved i n t o  

a house i n  Hood R i v e r  i n  A p r i l  1984 and then c a l l e d  t h e  P r o j e c t  o f f i c e  

two months l a t e r  t o  request  an energy a u d i t .  

above) t r e a t s  t h i s  household as a l a g g a r d  because i t  d i d  not  s i g n  up 

u n t i l  severa l  months a f t e r  t h e  P r o j e c t  began. However, i t  took  o n l y  two 

months f o r  t h e  f a m i l y  t o  l e a r n  about t h e  P r o j e c t  and dec ide t o  par -  

t i c i p a t e .  

Our a n a l y s i s  (d iscussed 

O f  t h e  3189 d w e l l i n g  u n i t s  t h a t  rece ived a t  l e a s t  an energy a u d i t ,  

f u l l y  81% were occupied by t h e  same household throughout  t h e  l i f e  o f  t h e  

P r o j e c t  (mid-1983 th rough 1985). Twelve percent  of t h e  u n i t s  were 

occupied by two households and t h e  remain ing 7% were occupied by t h r e e  

o r  more households d u r i n g  t h i s  30-month per iod .  

Not s u r p r i s i n g l y ,  inovers and s tayers  d i f f e r e d  cons iderab ly  i n  t e n u r e  

and housing type. 

same household were s i n g l e - f a m i l y  homes occupied by t h e i r  owner. 

o t h e r  hand, o n l y  40% o f  t h e  u n i t s  t h a t  had two households and o n l y  18% 

t h a t  had t h r e e  o r  more households were owner-occupi ed , s i  n g l  e - f  ami l y  

homes. 

More than h a l f  (55%) of t h e  u n i t s  occupied by t h e  

On t h e  

O f  t h e  1617 owner-occupied, s i n g l e - f a m i l y  homes audi ted,  88% were 

occupied by o n l y  one household. 

b u i  1 d i  ngs w i t h  four  o r  more u n i t s  were occupied by t h e  same household 

throughout  t h e  30-month per iod.  

t h e  t r e n d s  i n  d w e l l i n g  u n i t  and demographics f o r  a l l  HRCP p a r t i c i p a n t s  

i s  compl icated by household moves. 

t h e  s i n g l e - f a m i l y ,  owner-occupied subset i s  not.  

But, o n l y  62% o f  t h e  d w e l l i n g  u n i t s  i n  

These da ta  suggest t h a t  examinat ion o f  

On t h e  o t h e r  hand, examinat ion o f  
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4. DYNAMICS OF PROGRAM OPERATION 

Conservat ion program planners a re  concerned about t h e  dynamics o f  

program o p e r a t i o n  as w e l l  as t h e  dynamics o f  p a r t i c i p a t i o n .  The HRCP 

d a t a  base permi ts  examinat ion o f  t h e  t i m e  l a g s  from i n i t i a l  household 

reques t  f o r  p a r t i c i p a t i o n  u n t i l  t h e  energy a u d i t  and from t h e  energy 

a u d i t  t o  HRCP comple t ion  (F ig .  5 ) .  Because t h e  i n i t i a l  response t o  HRCP 

was g r e a t e r  than a n t i c i p a t e d ,  d e l i v e r y  o f  a u d i t s  and i n s t a l l a t i o n  o f  

r e t r o f i t  measures were s u b s t a n t i  a1 l y  delayed. As t h e  P r o j e c t  developed, 

t h e s e  delays were reduced. See P h i l i p s  e t  a l .  (1986) f o r  d iscuss ions  o f  

HRCP l o g i s t i c s  and how problems w i t h  a u d i t s ,  r e t r o f i t s ,  and i n s p e c t i o n s  

were hand1 ed .* 
The f o l l o w i n g  d iscuss ions  o f  these two opera t ions  ( a u d i t s  and 

i n s t a l l a t i o n  o f  r e t r o f i t  measures) a r e  based on t h e  2529 homes t h a t  

r e c e i v e d  HRCP-financed r e t r o f i t s  and were n o t  p a r t  o f  any spec ia l  study. ** 

TIME FROM INITIAL REQUEST TO AUDIT 

The mean t i m e  between household request  f o r  p a r t i c i p a t i o n  and t h e  

energy a u d i t  was t h r e e  months (F ig .  6 ) .  H a l f  t h e  homes rece ived t h e i r  

a u d i t  w i t h i n  two months o f  t h e  request,  b u t  10% of t h e  homes were no t  

a u d i t e d  u n t i l  s i x  o r  more months a f t e r  t h e  household request. 

The r e p o r t  by P h i l i p s  e t  a1 . (1986) and t h i s  r e p o r t  are comple- * 
ments. Th is  r e p o r t  presents  and analyzes s t a t i s t i c s  r e l a t e d  t o  program 
p a r t i c i p a t i o n  and d e l i v e r y  o f  HRCP serv ices .  
1 o g i  s t i c s  (BPA/PP&L re1  a t i o n s h i  ps, s e l e c t  i o n  o f  r e t r o f i t  c o n t r a c t o r s ,  
f u n c t i o n s  o f  Community Advi sory  Committee, changes i n  t h e  number and 
f u n c t i o n s  o f  HRCP s t a f f ,  and so on) i n  a q u a l i t a t i v e  fashion. 

research requirements.  For example, t h e  319 end-use metered homes were 
a l l  r e t r o f i t  i n  May/June 1985 t o  ensure a f u l l  year  o f  p r e r e t r o f i t  l o a d  
research data. 

P h i l i p s  e t  a1 . d iscuss  t h e  

Spec ia l -s tudy  homes were a u d i t e d  and r e t r o f i t  a t  t imes d i c t a t e d  by ** 
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Fig.  5. Cumulat ive record  o f  HRCP p a r t i c i p a t i o n :  a u d i t  request,  energy 
a u d i t ,  and i n s t a l l a t i o n  o f  r e t r o f i t  measures f rom summer 1983 
th rough 1985 r e l a t i v e  t o  e l i g i b l e  homes i n  Hood River .  
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Fig.  6. D i s t r i b u t i o n  o f  t i m e  between household request  and r e c e i p t  o f  
an HRCP energy a u d i t  f o r  2529 homes. 
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The t i m e  between i n i t i a l  request  and a u d i t  v a r i e d  d u r i n g  t h e  l i f e  o f  

t h e  P r o j e c t  (F ig .  7 ) .  

s h o r t .  However, delay,s q u i c k l y  grew t o  about f o u r  months. So many 

people s igned up f o r  t h e  P r o j e c t  soon a f t e r  i t  was announced t h a t  t h e  

l i m i t e d  energy a u d i t  ! s t a f f  c o u l d  n o t  keep up. 

however, t h e  a u d i t o r s  began t o  reduce t h i s  back log Delays between 

request  and a u d i t  d e c l i n e d  s l o w l y  th roughout  1984 and 1985 t o  about 

t h r e e  months because o f  t h e  d e c l i n e  i n  household requests  and increases 

i n  a u d i t o r  e f f i c i e n c y .  

I n  October 1983, when HRCP began, de lays were 

Beg nn ing  i n  e a r l y  1984, 

TIME FROM AUDIT TO HRCP COMPLETION 

A f t e r  t h e  a u d i t  was complete, one o r  more c o n t r a c t o r s  b i d  on t h e  j o b  

( i n s t a l l a t i o n  o f  recommended r e t r o f i t  measures). 

HRCP o f f i c e  and approval  by t h e  household, c o n t r a c t o r s  were not  i f i ed t o  

proceed. 

A f t e r  rev iew by t h e  

A f t e r  each c o n t r a c t o r ' s  work was completed, HRCP s t a f f  

400 ---I 
I \ 

0 . 
2001 '. 0 \ 

7/83 1/84 7/84 1/85 7/85 1/86 
AUDIT REOUEST DATE 

Elapsed t i m e  between request  f o r ,  and r e c e i p t  o f ,  energy a u d i t  
as a f u n c t i o n  o f  a u d i t  request  da te  f o r  2529 homes. 
c l a r i t y ,  t h e  f i g u r e  i n c l u d e s  o n l y  a 1/10 random sample o f  these 
homes. 

F ig .  7. 
(To improve 
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inspec ted  t h e  home t o  ensure t h a t  t h e  c o r r e c t  measures wePe p r o p e r l y  

i n s t a l  led .  I f  problems were i d e n t i f i e d  d u r i n g  t h e  i n s p e c t i o n ,  t h e  

c o n t r a c t o r s  r e t u r n e d  t o  t h e  house t o  r e c t i f y  t h e  problems, and t h e  

i n s p e c t i o n  was repeated. 

t o r  was p a i d  by HRCP. 

approved r e t r o f i t  measures were i n s t a l l e d  and inspec ted ,  and t h e  

c o n t r a c t o r  was paid.  

A f t e r  t h e  work passed i n s p e c t l o n ,  t h e  c o n t r a c -  

A house "completed" t h e  HRCP process when a l l  

The mean t i m e  between t h e  energy a u d i t  and comple t ion  o f  HRCP r e t r o -  

f i t s  was almost n i n e  months (F ig .  8) .  

comple t ion  was l e s s  than f o u r  months f o r  o n l y  10% o f  t h e  homes; t h e  

de lay  was more than a year  f o r  a lmost 20% of t h e  homes. 

l a t i o n  (r = 0.22) e x i s t s  between t h e  t i m e  from a u d i t  t o  comple t ion  and 

r e t r o f i t  cos t ,  which suggests t h a t  l a r g e r ,  more compl icated j o b s  took  

The t i m e  between audi t  and 

A s l i g h t  c o r r e -  

1 onger t o  complete. 

" I 

DAYS FROM AUDIT TO INSTALLATION 

Fig.  8. D i s t r i b u t i o n  of t i m e  between energy a u d i t  and i n s t a l l a t i o n  o f  
HRCP r e t r o f i t  measures f o r  2529 homes. 
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The average delay between a u d i t  and complet ion was t e n  months f o r  

s i n g l e - f a m i l y  homes, compared w i t h  e i g h t  months f o r  l a r g e r ,  m u l t i f a m i l y  

u n i t s .  T h i s  d i f f e r e n c e  occur red  because c o n t r a c t o r s  g e n e r a l l y  r e t r o f i t  

a l l  t h e  u n i t s  i n  an apartment b u i l d i n g  a t  one t ime. Also, m u l t i f a m i l y  

b u i l d i n g s  p a r t i c i p a t e d  i n  t h e  P r o j e c t  l a t e r  than d i d  s i n g l e - f a m i l y  homes 

(F ig .  3 ) ,  by which t i m e  many of t h e  s t a r t u p  problems had been resolved. 

The t i m e  between energy a u d i t  and complet ion v a r i e d  d u r i n g  t h e  l i f e  

of t h e  P r o j e c t  (F ig .  9 ) .  

between a u d i t  and complet ion v a r i e d  enormously. Probably those homes 

a u d i t e d  d u r i n g  t h e  f i r s t  days o f  HRCP o p e r a t i o n  were r e t r o f i t  w i t h  

l i t t l e  delay. However, t h e  l a r g e  number o f  requests f o r  a u d i t s  and t h e  

cor respond ing ly  l a r g e  number o f  a u d i t s  l e d  t o  l o n g e r  and l o n g e r  backlogs 

f o r  t h e  c o n t r a c t o r s .  On average, homes aud i ted  d u r i n g  t h e  l a s t  q u a r t e r  

o f  1983 exper ienced a 13-month l a g  between a u d i t  and HRCP complet ion.  

I n  p a r t ,  these l o n g  delays were caused by problems w i t h  two c o n t r a c t o r s  

(who were l a t e r  e l i m i n a t e d  from t h e  P r o j e c t )  ; problems i d e n t i f i e d  d u r i n g  

i n s p e c t i o n s  o f  t h e i r  work r e q u i r e d  a d d i t i o n a l  t i m e  t o  c o r r e c t  and 

r e i n s p e c t  ( P h i l i p s  e t  a1 . 1986). 

I n  October 1983, when HRCP began, t h e  t i m e  

T h i s  de lay decreased t o  12 months d u r i n g  t h e  f o l l o w i n g  q u a r t e r  as 

t h e  c o n t r a c t o r s  began t o  ca tch  up w i t h  t h e  a u d i t o r s .  The average t i m e  

between a u d i t  and complet ion cont  i nued t o  dec l  i ne , averagi  ng e i g h t  

months d u r i n g  t h e  second h a l f  o f  1984 and s i x  months d u r i n g  t h e  f i r s t  

h a l f  o f  1985. Reduct ions i n  t i m e  r e q u i r e d  t o  i n s t a l l  and i n s p e c t  r e t r o -  

f i t  measures dec l ined,  i n  p a r t ,  because c o n t r a c t o r  and HRCP s t a f f  became 

more e f f i c i e n t  as they  gained exper ience. Also, t h e  BPA/PP&L commitment 

t o  complete a l l  r e t r o f i t s  by t h e  end o f  1985 helped m o t i v a t e  HRCP s t a f f  

and t h e  c o n t r a c t o r s  t o  ge t  work done q u i c k l y  as t h e  dead l ine  approached. 
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1/10 random sample o f  these homes. 

(To improve c l a r i t y ,  t h e  f i g u r e  i n c l u d e s  o n l y  a 
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5. DISCUSSION 

The o v e r a l l  success of a conserva t ion  program depends on t h e  product  

o f  t h r e e  f a c t o r s :  t h e  number of e l i g i b l e  customers who p a r t i c i p a t e  i n  

t h e  program, t h e  number of recommended conserva t ion  a c t i o n s  adopted by 

p a r t i c i p a n t s ,  and t h e  a c t u a l  energy savings achieved by t h e  adopted 

a c t i o n s .  Because t h e  Hood R i v e r  Conservat ion P r o j e c t  inc luded develop- 

ment o f  a r i c h ,  d e t a i l e d ,  and h i g h - q u a l i t y  da ta  base, addressing each o f  

t h e s e  f a c t o r s  i s  f e a s i b l e .  These d a t a  and analyses t h e r e o f  w i l l  p r o v i d e  

i m p o r t a n t  i n s i g h t s  concern ing t h e  design, opera t ion ,  e f f e c t s ,  and c o s t s  

o f  r e s i d e n t i a l  r e t r o f i t  programs. 

Our e a r l i e r  r e p o r t  (Goe l tz  and H i r s t  1986) examined t h e  d e t a i l s  o f  

t h e  second f a c t o r  - i n s t a l l a t i o n  of recommended r e t r o f i t  measures. That 

r e p o r t  analyzed t h e  reasons f o r  recoinmendation, i n s t a l  l a t i o n ,  and 

n o n i n s t a l l a t i o n  o f  t h e  measures i n c l u d e d  i n  t h e  HRCP r e t r o f i t  "package." 

The present  r e p o r t  analyzed p a r t i c i p a t i o n  i n  t h e  P r o j e c t ,  and 

i n c l u d e d  comparisons o f  p a r t i c i p a n t s  w i t h  n o n p a r t i c i p a n t s  and corn- 

p a r i s o n s  among p a r t i c i p a n t s  as a f u n c t i o n  of when they signed up f o r  

HRCP. I n  a d d i t i o n ,  we examined t h e  dynamics o f  HRCP supply  - d e l i v e r y  

o f  energy a u d i t s  and i n s t a l  l a t i o n  of recommended r e t r o f i t  measures. 

O f  t h e  rough ly  3500 e l i g i b l e  housing u n i t s  ( w i t h  permanently 

i n s t a l l e d  e l e c t r i c  space h e a t i n g  equipment) i n  Hood R iver ,  91% r e c e i v e d  

a f r e e  home energy a u d i t  from HRCP; ma jor  r e t r o f i t  measures were 

i n s t a l l e d  i n  85% o f  t h e  e l i g i b l e  homes. T h i s  remarkably h igh  par-  

t i c i p a t i o n  r a t e  ( r o u g h l y  45%/year)  i s  an o r d e r  of magnitude g r e a t e r  than 

t h a t  t y p i c a l l y  achieved i n  r e s i d e n t i a l  r e t r o f i t  programs. 
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Several  f a c t o r s  accounted f o r  HRCP's success i n  ach iev ing  n e a r l y  

100% p a r t i c i p a t i o n .  The f r e e  r e t r o f i t s  were s u r e l y  impor tan t .  I n  addi -  

t i o n ,  t h e  r e c r u i t m e n t  ( i n  summer 1983, t h r e e  months b e f o r e  t h e  P r o j e c t  

o f f i c i a l l y  began) o f  469 households f o r  s p e c i a l  s t u d i e s  f o r t u i t o u s l y  

c r e a t e d  a group o f  c i t i z e n s  who were we l l - in fo rmed about and i n t e r e s t e d  

i n  HRCP. These people t o l d  many o t h e r s  about t h e  P r o j e c t ,  which helped 

s t i m u l a t e  a lmost  1000 requests  f o r  p a r t i c i p a t i o n  d u r i n g  t h e  f i r s t  t h r e e  

months o f  HRCP opera t ion .  

means f o r  people t o  l e a r n  about HRCP: 

f r i e n d s ,  r e l a t i v e s ,  and community leaders.  

Word o f  mouth proved t o  be t h e  most i m p o r t a n t  

conversa t ions  w i t h  neighbors,  

I n  a d d i t i o n ,  HRCP s t a f f  were determined t o  achieve a very  h i g h  par-  

t i c i p a t i o n  r a t e ,  and they  employed a v a r i e t y  o f  marke t ing  techniques t o  

encourage signups. 

appearances b e f o r e  l o c a l  groups, a r t i c l e s  and ads i n  t h e  l o c a l  

newspaper, appearances on t h e  l o c a l  r a d i o  s t a t i o n ,  and widespread use o f  

t h e  HRCP l o g o  ( i n c l u d l n g  placement on two b i l l b o a r d s )  a l l  helped t o  

i n f o r m  Hood R i v e r  r e s i d e n t s  about t h e  P r o j e c t .  

s p e c i a l  e f f o r t  was made t o  r e c r u i t  t h e  remain ing e l i g i b l e  households 

t h a t  had n o t  y e t  p a r t i c j p a t e d .  T h i s  s p e c i a l  e f f o r t  i n v o l v e d  v i s i t s  and 

te lephone c a l l s  from PP&L and HREC s t a f f ,  which s u b s t a n t i a l l y  boosted 

signups d u r i n g  t h e  f i r s t  q u a r t e r  o f  1985. 

Format lon o f  a Community Advisory Committee, 

F i n a l l y ,  i n  e a r l y  1985 a 

It i s  hard t o  know whether and how r e s u l t s  f rom HRCP can be genera l -  

i z e d  t o  o t h e r  s i t u a t i o n s .  

s t a f f  enthusiasm, and smal l  town f l a v o r  of Hood R i v e r  a l l  c o n t r i b u t e d  t o  

t h e  h i g h  p a r t i c i p a t i o n  l e v e l s  from a l l  demographic s t r a t a .  

The f ree  r e t r o f i t s ,  ex tens ive  market ing,  

The P r o j e c t ' s  dramat ic  success i n  ach iev ing  h i g h  p a r t i c i p a t i o n  

l e v e l s  l e d  t o  problems w i t h  d e l i v e r y  of HRCP serv ices .  Dur ing  t h e  f i r s t  
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severa l  months o f  HRCP opera t ion ,  1 ong delays occurred between s i  gnups 

and energy a u d i t s  and between a u d i t s  and i n s t a l l a t i o n  of r e t r o f i t  

measures. As t h e  P r o j e c t  gained exper ience d u r i n g  1984, however, these 

delays diminished. U l t i m a t e l y ,  a l l  2988 homes were r e t r o f i t  by t h e  end 

of 1985. 

Al though HRCP succeeded i n  g a i n i n g  p a r t i c  p a t i o n  from more than 90% 

of t h e  e l i g i b l e  households and was successful i n  i n s t a l l i n g  more than 

80% o f  t h e  recommended r e t r o f i t  measures, i t  s t o o  soon t o  know how 

much energy t h e  P r o j e c t  a c t u a l l y  saved. In fo rmat ion  on ac tua l  kWh and 

kW reduc t ions  must w a i t  u n t i l  s u f f i c i e n t  p o s t r e t r o f i t  e l e c t r i c i t y -  

b i l l i n g  and load-meter da ta  a re  a v a i l a b l e  i n  t h e  summer o f  1986. 

F i n a l l y ,  we no te  t h a t  t h e  l a r y e ,  d e t a i l e d ,  and r i c h  HRCP d a t a  base 

deserves t o  be mined f u r t h e r .  

h idden w i t h i n  t h e  da ta  t h a t  a d d i t i o n a l  a n a l y s i s  w i l l  reveal .  For 

example, more a n a l y s i s  migh t  show t h e  importance o f  HRCP's f i n a n c i a l  

i n c e n t i v e s  r e l a t i v e  t o  t h e i r  marke t ing  e f f o r t s  i n  s t i m u l a t i n g  such h i g h  

p a r t i c i p a t i o n .  

We t h i n k  t h e r e  remain impor tan t  i n s i g h t s  
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APPENDIX. ESTIMATION OF NUMBER OF ELIGIBLE NONPARTICIPANTS 

PP&L conducted a te lephone survey among n o n p a r t i  c i  p a t i  ng households 

i n  December 1985. The f i r s t  t a s k  i n  develop ing t h i s  survey was d e f i n i n g  

t h e  sample frame. Ana lys is  o f  t h e  HRCP f i e l d - o f f i c e  da ta  base and t h e  

customer i n f o r m a t i o n  systems from PP&L and HREC l e d  PP&L s t a f f  (Kaplon 

1986) t o  e s t i m a t e  a t o t a l  p o p u l a t i o n  of 428 e l i g i b l e  n o n p a r t i c i p a n t s  

(Tab le  A-1). O f  t h i s  t o t a l ,  84 households were unreachable (no phone, 

unconf i rmed address, i d e n t i t y  o f  tenant  unknown), l e a v i n g  a f i n a l  survey 

sample of 344. 

Table A-1. D i s p o s i t i o n  o f  households i n  HRCP n o n p a r t i c i p a n t  survey 

D i s p o s i t i o n  No. o f  housholds 

I n i t i a l  es t imate  o f  p o p u l a t i o n  
E l i m i n a t e d  from p o p u l a t i o n  

(e.g., no phone, no address) 

428 

- 84 

No. w i t h  whom te lephone 
s u r v ey at tempted 

Surveys no t  completed 
(e.g., r e f u s a l ,  n o t  reached) 

344 

-107 

Surveys comp 

Not e l i g i b l e  
Terminated 
C1 a s s i  f i ed 

Mast e r-met e r  

e t e d  

(no e l e c t r i c  heat )  
d u r i n g  survey 
l a t e r  as not  e l i g i b l e  

accounts 
Contacted HRCP, no a u d i t  
Received HRCP a u d i t ,  no r e t r o f i t s  
Received HRCP r e t r o f i t s  

237 

- 54 
- 27 

- 2  - 15 - 27 
- 1  

E l i g i b l e  n o n p a r t i c i p a n t s  111 
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Telephone i n t e r v i e w s  were completed w i t h  almost 70% (237) of t h e  344 

households. I n t e r v i e w e r s  te rmina ted  54 o f  t h e  i n t e r v i e w s  because t h e  

respondents i n d i c a t e d  t h a t  they n e i t h e r  used e l e c t r i c i t y  f o r  space 

h e a t i n g  nor  had any "permanent ly i n s t a l  l e d  e l e c t r i c  h e a t i n g  equipment i n  

[ t h e ]  home. 'I 

Our a n a l y s i s  o f  t h e  survey responses from t h e  remain ing 183 (o f  

which 43 were i n  t h e  f i e l d - o f f i c e  da ta  base) suggested t h a t  111 were 

e l i g i b l e  n o n p a r t i c i p a n t s ,  27 were n o n e l e c t r i c  heat homes, 2 were master-  

meter  accounts, 15 had contacted HRCP b u t  rece ived no energy a u d i t  and 

no r e t r o f i t s ,  27 had rece ived o n l y  an a u d i t ,  and one had been r e t r o f i t  

by HRCP (Tab le  A-1) . 

* 

Our es t imate  o f  111 e l i g i b l e  n o n p a r t i c i p a n t s  was then a d j u s t e d  

upward t o  account f o r  nonresponse t o  t h e  survey. 

p o p u l a t i o n  t o t a l e d  428, w i t h  whom 237 surveys were completed. Thus, we 

e s t i m a t e  t h e  t o t a l  number o f  e l i g i b l e  n o n p a r t i c i p a n t s  as 200 

(111x428/237). PP&L's i n i t i a l  e s t i m a t e  o f  t h e  popu la t ion ,  based on HRCP 

and u t i l i t y  account records,  was 329. Kaplon (1986) es t imated  t h e  popu- 

l a t i o n  as 295, based on t h e  survey responses. 

The o r i g i n a l  survey 

D i f f e r e n c e s  between our e s t i m a t e  and Kapl o n ' s  occurred because o f  

d i f f e r e n c e s  i n  c l a s s i f i c a t i o n  o f  households based on survey responses 

and t h e  f i e l d - o f f i c e  da ta  base. For example, 25 respondents t o  t h e  non- 

p a r t i c i p a n t  survey c la imed t o  use e l e c t r i c i t y  f o r  heat ing  and c la imed t o  

have rece ived HRCP weather iza t ion .  However, these households were no t  

i n  t h e  f i e l d - o f f i c e  da ta  base. Because t h e  f i e l d - o f f i c e  records were 

These accounts were e l i g i b l e  b u t  very  hard t o  analyze because t h e  * 
households cou ld  n o t  be u n i q u e l y  i d e n t i f i e d .  
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t h e  bas i s  f o r  BPA's payment t o  PP&L, we assumed t h a t  these homes had no t  

been weatherized, and t h a t  they  were no t  e l i g i b l e  (i.e., heated w i t h  o i l  

o r  gas) and had t h e r e f o r e  rece ived  o n l y  t h e  low-cost  , audi t o r - i  n s t a l  l e d  

measures d u r i n g  t h e  energy aud i t .  Kaplon, on t h e  o t h e r  hand, assumed 

t h a t  these homes were e l i g i b l e  because t h e  respondents c la imed t o  use 

e l e c t r i c i t y  and/or have permanently i n s t a l l e d  e l e c t r i c  hea t ing  equipment 

i n  t h e i r  homes. Both i n t e r p r e t a t i o n s  accept t h e  f i e l d - o f f i c e  da ta  base 

i m p l i c a t i o n  t h a t  these homes were no t  weatherized; Kaplon accepts  t h e  

household s e l f - r e p o r t  of e l e c t r i c i t y  use f o r  hea t ing  w h i l e  we accept 

t h e i r  r e p o r t  o f  wea the r i za t i on .  

The d i f f e r e n c e s  i n  these es t imates  o f  t h e  number o f  e l i g i b l e  nonpar- 

t i c i p a n t s  i s  small  g iven  t h e  amb igu i t i es  i n  some survey questions,* t h e  

** d i  screpanci  es between household r e p o r t s  and t h e  f i e 1  d-of f i ce da ta  base , 
and t h e  i n h e r e n t  d i f f i c u l t y  i n  i d e n t i f y i n g  a l l  e l i g i b l e  households. 

Therefore,  we assume t h a t  t h e r e  are  251 e l i g i b l e  n o n p a r t i c i p a n t s  ( t o  

y i e l d  a round number o f  3500 Hood R i v e r  households e l i g i b l e  f o r  HRCP, as 

shown i n  Table 1 ) .  F o r t u n a t e l y ,  t h e  number of n o n p a r t i c i p a n t s  i s  so 

smal l  t h a t  e r r o r s  i n  e s t i m a t i n g  t h i s  number have l i t t l e  e f f e c t  on HRCP 

p a r t i c i p a t i o n  ra tes .  

Households were asked whether they  had "contacted"  HRCP and whether * 
t h e i r  home had been "weather ized"  by t h e  P r o j e c t ;  u n f o r t u n a t e l y ,  these 
terms were no t  d e f i n e d  i n  t h e  survey and respondents may have 
i n t e r p r e t e d  them d i f f e r e n t l y .  The ques t i on  on "permanently i n s t a l  l e d  
e l e c t r i c  hea t ing  equipment" d i d  no t  ask whether t h a t  equipment was 
i n s t a l l e d  be fo re  March 1983 ( t h e  e l i g i b i l i t y  da te  f o r  HRCP - 
p a r t  i c i  p a t  i o n )  . 

As an example o f  these d isc repanc 
have rece ived an HRCP energy a u d i t  and 
P r o j e c t  records show no i n f o r m a t i o n  on 
responses were i n t e r n a l l y  i n c o n s i s t e n t  
HRCP-financed w e a t h e r i z a t i o n  b u t  never 

* es, 25 households claimed t o  
HRCP wea the r i za t i on ,  a l though 
these households. Some househol d 

t h r e e  c la imed t o  have rece ived 
contac ted  t h e  P r o j e c t  o f f i c e .  
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