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INTRODUCTION

This report contains information in thermal characteristics of homes built in 1973 and i n
1974, and thermal insulation data for 1961 homes. In addition, comments from 83 builders
regarding levels of insulation being installed in 1976-77 are included.

Scope and Method

In 1974, the Research Foundation conducted
a national survey of builder practices for the
N a t i o n a l  A s s o c i a t i o n  o f  H o m e  B u i l d e r s
(NAHB). The study covered a wide range of
home builder practices for homes built in 1973.
Results represented a composite of about
84,000 homes built by over 1,600 builders se-
lected at random from NAHB membership
rolIs. Data were summarized for four (4) census
regions.

I n 1975, a survey of over 120,000 single fami-
ly dwellings was completed for homes built in
1974. This survey was taken from the entire
membership of NAHB and was summarized by
nine (9) census regions. Housing characteristic
data were collected in sufficient detail for
thermal characteristics to be analyzed.

In 1961, F. W. Dodge Corporation conducted
a detailed material inventory of 1,000 random-
ly selected dwellings. Data from this inventory
are included in this report.

Another extensive survey is being conducted
by the Research Foundation for homes built in
1975 and 1976. Data from this survey are not
yet available but a review of several thousand
questionnaires revealed many builders are in-
stalling more insulation than the average and
some bui lders are instal l ing less insulat ion
than the average. Eighty-three of these un-
typical builders were surveyed in an attempt to
d i scover  what  causes  bu i lde r s  to  make
changes related to energy conservat ion.
Results of that survey are included.

1974 HOUSING CHARACTERISTICS

This  sect ion contains character is t ics of Region
about 120,000 single family detached homes N e w  E n g l a n d  ( N .  E . )  . . .

bui l t  in 1974,  summarized by nine census M i d d l e  A t l a n t i c  ( M . A . ) .  . . .

r e g i o n s .  F o l l o w i n g  a r e  t h e  r e g i o n s  a n d  t h e
East North Central (E. N. C.)
West  North  Centra l  (W.N.C. ) .

p e r c e n t a g e  o f  t h e  t o t a l  n u m b e r  o f  h o m e s S o u t h  A t l a n t i c  ( S .  A . )
with in each region. East South Central (E.S.C.), .,

West South Central (W. S. C,) .,
Mountain (M ) ...
P a c i f i c  ( P .  )

Percent
of homes

3
10
15

7
20

6
15

9
15

3 2 2



1974 HOUSING CHARACTERISTICS

la. Finished Floor Area - Percent by Region

Square Footage N . E . M.A. E.N.C.

Under 800
800 - 999
1000 - 1199
1200 - 1399
1400 - 1599
1600 - 1799
1800 - 1999
2000 - 2199
2200 - 2399
2400 - 2799
Over 2800

Total 100 100 100

Average SF 1 , 5 1 8 1 , 5 7 0 1 , 5 0 7

W . N . C .

5
7

23
27
13
5
7
5
3
3
2

100

1 , 4 2 9

S . A . E . S . C .

1
2

14
2 4
17
11
12
10
4
3
2

100

1,584

1b. Finished First Floor Area - Percent by Region (Estimated)

Percent on
1st Floor 72 .3 67 .5 76 .0 79.9 89 .2

Sq. Footage 1,098 1,060 1,145 1 , 1 4 1 1 , 4 1 3

1c. Wood Frame vs. C o n c r e t e  Slab 1st F l o o r ,  b y  R e g i o n

;’:
L e s s  t h a n  1 %

W.S.C. M. P . T o t a l  U . S .

2
5

16
21
22
11

5
10
3
3
2

100

1,535

87.7
1,346

49
660
51

686

I
I

12
17
26
16
10
8
5
3
I

100

1,604

83.3
1,336

44
588
56

748

100

1 , 5 8 5

8 4 . 2
1 , 3 3 4

5 2
6 9 4

4 8
6 4 0



2. Number of Stories - Percent by Region

Type House N.E. M.A. E.N.C.

One Story 36 35 48
Two Story 31 33 24
Bi-Level 26 25 12
Split Level 7 7 16—  ——

Total 100 100 100

A v e r a g e  S t o r i e s / H o u s e *  1 . 4 1.4 1,4

3. Square Footage of

Opaque Wall
Windows & Doors

Total SF

E x t e r i o r  W a l l -  b y  R e g i o n

1 , 1 9 0 1 , 2 2 1 1 , 1 8 8
2 8 7 2 9 6 2 8 2—  ——

1 , 4 7 7 1 , 5 1 7 1 , 4 7 0

W.N.C.

53
12
20
15

100

1.3

1,087
282

1,369

S.A. E.S.C. W.s.c. M. P . T o t a l  U . S .

77
13
4
6

100

1.2

1,134
297-

1,431

69
11
12
8

100

1.2

1,201
294

1,495

87
12

1
1

73
6

10
11

100

1.1

1,193
324

1,517

100

1.2

1,091
297

1,388

100

1.3

1,194
298

1,1192

65
18
10
7

100

1.3

1,162
295

1,457

;:
Bi - l eve l  cons idered  one  s to ry ,  sp l i t  l eve I  t w o  s t o r y



4. Heating and Cooling Equipment - Percent by Type

H e a t i n g  E q u i p m e n t

W a r m  a i r  f u r n a c e
H o t  w a t e r  s y s t e m
H e a t  p u m p
E l e c t r i c  b a s e b o a r d
E l e c t r i c  r a d i a n t

c e i l i n g
None

Heating Fuel

Gas
Electric
Oil

Cooling Equipment

None
C o m b i n a t i o n  h e a t i n g

& cooling (cooling
part of heating
system)

Individual r o o m
Split  s y s t e m

( c o o l i n g  s e p a r a t e
f r o m  h e a t i n g )

H e a t  p u m p
O t h e r

C o o l i n g  F u e l

Gas
E l e c t r i c

N . E .

28.2
37.9

0
33.9

0
0

39.3
38.5
22.2

81.8

14.2
2.1

1.9
0
0

0
18.2

E . S . C .

69.0
0

22.2
3.9

4.3
0.6

34.2
65.2

0

6.o

51.3
5.9

14.2
22.6

0

2.2
91.8

81.2
1.2

11.6
4.2

1.6
0.2

55.7
42.9
1.2

33.3

36.5
0.8

9.1
11.6
8.7

3.5
63.2

P. Total U.S.



5. Thermal Resis tance  (R)  Va lues  of  Insu la t ion  -  Percent

E x t e r i o r  W a l l s

R - V a I u e s

None
R - 3
R-7
R- I 1
R-19
Other

C e i l i n g / R o o f

None
R - 9
R - 1 1
R-1 3
R - 1 8
R - 1 9
R - 2 2
R - 2 6
O t h e r

F l o o r  J o i s t s

N . E . M . A . E.N.C. W . N . C .

0
2.8

0
20.7
6.9

32.7
29.1
4.8
3.0

1.6
0.7
11.4
9.3
3.6

46.0
27.2
0.2

0

1.9
0
0

90.5
5.7
1.9

2 . 3
8 . 9

S . A . E . S . C . w . s . c . M. P. T o t a l  U . S .

6 . 0
9 . 6

1 5 , 1
6 9 . 2

0
0. 1

4 . 8
4 . 5

1 6 . 3
2 8 . 2

4 . 4
4 1 . 6

0 . 1
0

0 . 1

None
R-7
R-11
R-19
Other



6 . A v e r a g e  N u m b e r  o f  W i n d o w s  a n d  S l i d i n g  G l a s s  D o o r s  P e r  H o u s e

Windows by Glazing N . E . M . A . E . N . C .

Single glaze -  no
s term 4 . 6 5 . 7 4.1

Double insulating
g I ass 1 .6 3 . 6 4.1

S i n g l e  g l a z e  w i t h
s t o r m s 4.7 6.36.2 —

Total 12.4 14.0 14.5

S l i d i n g  G l a s s  D o o r s  0 . 6 0 . 8 0 . 5

W i n d o w s  b y  F r a m e  T y p e

Wood 11.9 10.5 9.4
Aluminum 0.3 2.5 5.1
Other 0.2 1.0 0

Total 12.4 14.0 14.5

7. Average Number of Exterior Doors Per House

D o o r s  b y  T y p e

Wood 2 . 7 4 1.84 1.69
Steel (Insulated) 0.71 1.48 1.72
Other 0.06 0.040.03 —

Total 3.48 3.38 3,45

Storm Doors 1.90 1.20 1.80

W . N . C .

4.7

2.7

6.3

13.7

0.8

10.2
3.5

0

13.7

2.94
0.53
0.10

3.57

2.70

S . A .

8.6

1.6

2.2

12.4

0.6

6.6
5.8

0

12.4

2.75
0.71
0.16

3.62

1 .50

3.66

1.70

1 1 . 4

2 . 8 3
0 . 3 1
0 . 0 3

3 . 1 7

1 . 1 0

Total U.S.

6 . 4

2 . 9

3 . 0

12.3

0 . 7

5 . 6
6 . 7

0

12.3

2 .57
0 . 7 9
0 . 0 5

3.41

1.50



. .

8. Weighted  Average  Thermal  Resistance (R) Values of All Other Materials in Walls, Ceil ings and Floors

E x t e r i o r  W a l l  “ R ”  V a l u e s  N . E .

O u t s i d e  s u r f a c e  f i l m 0.17
Siding 0.71
Sheathing 0.68
Interior surface material
material 0.44

Interior surface film 0.68

Subtotal 2.68

Insulation 10.30

Total 12.98

Ceiling/Roof

Outside surface film 0.61
Interior surface
material 0.44

Interior surface film 0.61

Subtotal 1.66

Insulation 17.90

Total 19.56

Wood Floor

Inside surface film 0.92
Finished flooring 0.98
Underpayment &

sheathing 1.19
Underfloor surface

S . A .

0.17
0 . 6 7
0 . 6 9

0 . 4 4
0 . 6 8

2 . 6 5

7 . 2 0

9 . 8 5

0 . 6 1

0 . 4 4
0 . 6 1

1 .66

1 4 . 8 0

1 6 . 4 6

0 . 9 2
1 . 2 0

1 . 1 3

0 . 9 2
4 . 1 7
5 . 4 0
9 . 5 7

W . S . C .

0.17
0.51
0.82

0.45
0.68

2.63

10.30

1 2 . 9 3

0.61

0.45
0.61

1.67

15.1O

16.77

0.92
1.25

1 . 2 1

T o t a l
M. P. Us.— —

0.17 0.17 0.17
1.02 0.48 0.57
0.55 0.44 0.82

0.44 0.46 0.44
0.68 0.68 0.68— —  —

2.86 2.23 2.68

6.70 8.80 9.20— —  —

9.56 11.03 11.88

0.61 0.61 0.61

0.44 0.46 0.44
0.61 0.61 0.61—  —

1.66 1.68 1.66

1 8 . 1 0  1 4 . 6 0  1 5 . 8 0—  ——

19.76 16.28 17.46

0.92  0 . 9 2 0.92
1.24 1.25 1.22

1.17 1.46 1.19
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1973 Housing Characteristics

T h i s  s e c t i o n  c o n t a i n s  c h a r a c t e r i s t i c s  o f  a b o u t  8 4 , 0 0 0  h o m e s  b u i l t

i n  1 9 7 3 ,  a  p r e  o i l  e m b a r g o  y e a r . D a t a  a r e  s u m m a r i z e d  b y  f o u r

c e n s u s  d i s t r i c t s :  N o r t h e a s t ,  N o r t h  C e n t r a l  ,  S o u t h  a n d  W e s t .



1973 HOUSING CHARACTERISTICS

l a . Finished Floor Area By Region

Under 1,000 SF
1,000 - 1,199
1,200 - 1,399
1,400 - 1,599
1,600 - 1,799
1,800 - 1,999
2 ,000  -  2 ,199
2 ,200  -  2 ,399
2 ,400  -  2 ,799
Over  2 , 8 0 0

T o t a l 1 0 0

A v e r a g e  S F 1 , 5 1 4

North

2 3
2 6
17

6
6
6
3
4

3

100

1,515

;:
L e s s  t h a n  1 %



2. N u m b e r  o f  S t o r i e s

Type House

O n e  S t o r y
T w o  S t o r y
B i - LeveI
S p l i t  L e v e l

T o t a l

Percent by Region

North
East

34.3
32.7
25.7
7.3

100.0

Average Stories/House 1 .4

3. Square Footage of Exterior Wall, by Region

Opaque Wall 1,187
Windows and Doors 286

Total SF 1,473

North
Central

47.9
20.4
15.4
16.3

1 0 0 . 0

1.4

1,178
287

1,465

South

7 6 . 5
1 2 . 2

5 . 8
5 . 5

100.0

1 . 2

1,186
312

1,498

W e s t

6 6 . 2
1 7 . 6

7 . 8
8 . 4

1 0 0 . 0

1.3

1,133
291

T o t a l
U s .

5 7 . 8
1 8 . 9
1 3 . 8

9 . 5

10.0

1.3

1,171
298

1,469



4. Heating and C o o l i n g

Heating Equipment

Warm air furnace
Hot water system
Heat pump
Electric baseboard

Equipment - Percent by Type

North
East

43.3
21.4

0.1
30.3

E l e c t r i c  r a d i a n t  c e i l i n g
O t h e r

Heating Fuel

Gas
E l e c t r i c
O i l

Cooling Equipment

None
Central system
I n d i v i d u a l  r o o m
Heat p u m p

C o o l i n g  F u e l

C.4
4.5

38.7
42.2
19.1

59 .2
36 .2
4.5
0.1

North
Central

93.?
2.0
0.4
2.0
1.2
1.3

70.4
28.9
0.7

37.9
61.4
0.3
0.4

3 1 . 6
6 7 . 2

1 . 2

west

80.9
19.0
O.1

47.5
46.4
1.8
4.3

Gas
E l e c t r i c

1.0
51.5



5a . Thermal Resistance (R) Values of Insulation - Percent

North
East

North
Central

Total
U s .South West

Exter io r  Wa l ls

R-Values

None
R-3
R-7
R - n
Other

o
0,6

27.0
70.6
1.7

0.1
0.3

26.7
71.4
1.5

3.5
2.3
6.6

81.9
5.7

2.5
0.5

20.9
70.4
5.7

2 . 1
1 . 2

1 7 . 1
7 6 . 1

4 , 5

Cei l ing /Roof

None
R-7
R-9
R-11
R-13
R-18
R-19
Other

0.5
1.8
2.6

30.O
11.7
4.6

46.7
2.1

0.2
0.8
5.6

16.8
39.4
15.4
16.1
5.7

3.0
0.2

17.0
11,5
38.5
1.2

16.8
11.8

W o o d  F l o o r

None
R-7
R - n
R-19
Other

53.9
6.2

35.1
3.7
1.2

70.5
3.6
18.5
6.3
1.1

44,9
28.2
16.0
6.5
4.4

8 2 . 0
1 0 . 2

6 . 9
0 . 2
0.7

61.4
14.1
17.6
4.8
2.1

5b. Weighted Average “R” Values

9.8
15.2
5.0

Walls
Ceiling
Floor

9.9
14.2
3.5

9.6
12.7
1.5

10.1
1 5 . 2

5 . 2

10.0
14.4
4.0



N o r t h
C e n t r a l

T o t a l
U . S .

4.0
7.8
2.4

8.7
1.7

9 . 2
1 . 5
0.5

7.5
3. 1
2.01.8

1 4 . 2 1 2 . 2 1 1 . 2 1 2 . 6

9.6
4.6

0

Wood
Aluminum
Other

Tota1

10.7
2.0

0.1
10.8
0.3I .0

13.7

of E x t e r i o r  D o o r s  P e r  H o u s e

1 . 8

1 2 . 2 1 1 . 2 12.6

7. Average Number

Doors by Type

Wood I .9
1.6

2 . 5
0.7

0

2.5
0.5
0.1

2.3
“1 .0Stee l  ( insu la ted) 1 . 6

Other 0.1

T o t a l 3.5

S t o r m  D o o r s 0.4

0.1 0.1

3.6 3 . 2 3.1 3.4

1 . 2 0.5 0 . 3 0.6



8 .  W e i g h t e d  A v e r a g e  T h e r m a l  R e s i s t a n c e  ( R )  V a l u e s  o f  A l l  M a t e r i a l s  i n  W a l l s ,  C e i l i n g s  a n d  F l o o r s

E x t e r i o r  W a l l  M a t e r i a l s
l n s u l a t i o n

T o t a l

Ceiling/Roof Materials
I n s u l a t i o n

T o t a l

W o o d  F l o o r  M a t e r i a l s

I n s u l a t i o n

T o t a l

N o r t h N o r t h
E a s t C e n t r a l South w e s t

2.5 2.9 2 . 7 2 . 5
9 . 8 9 . 9 1 0 . 1 9 . 8

1 2 . 3 1 2 . 8 1 2 . 8 1 2 . 3

1.7 1.7 1.7 1.7
15.2 14.2 15.2 12.7

16.9 15.9 16.9 14.4

4.0 4.2 4.3 4.4
5.0 3.5 5.: 1.5

9.0 7.7 9.5 5*9

T o t a l
U.S.

2.7
10.0

1 2 . 7

16.1

8.3
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1961 Housing Characteristics

T h i s  s e c t i o n  c o n t a i n s  a  s u m m a r y  o f  h o u s i n g  c h a r a c t e r i s t i c  d a t a  f o r

1,000 randomly selected homes built in 1961. Data were collected

by F.W. Dodge and are summarized  b y  f o u r  c e n s u s  d i s t r i c t s .
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1.

2 .

3.

4.

1961 HOUSING CHARACTERISTICS

--

T w o  o r  M o r e

C r a w l  S p a c e

C e i l i n q / R o o f

9 2
100
85
70
92

S p l i t - L e v e l

Concrete Slab

P e r i m e t e r
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5. Heating Fuel Percent By Region

R e g i o n Gas E l e c t r i c O i l

49
17
14
5

22
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Builder Survey

T h i s  s e c t i o n  c o n t a i n s  t h e  r e s u l t s  o f  a  s u r v e y  o f  e i g h t y - t h r e e  s i n g l e

f a m i l y  h o m e  b u i l d e r s . A n  i n - d e p t h  s u r v e y  o f  a l l  h o m e s  b u i l t  i n  1 9 7 5

and 1976 revealed the names and locations of many builders who are

installing more insulation than average and some builders who are

installing less insulation than average. Following are comments from

eighty-three of these builders.



340 ● Residential Energy Conservation

BUILDER SURVEY RESULTS

1 .

2 .

3.

4.

5.

6.

7.

Sharon, MA builder of ten $87,000 homes.

Uses R-19 in walls and R-30 in cei l ing with insulat ing glass windows.
May consider more insulation i f  fuel  costs continue to increase.

W a r w i c k ,  R I  b u i l d e r  o f  f i f t e e n  $ 3 7 , 0 0 0  h o m e s .

U s e s  R - 1 3  i n  w a l l s ,  R - 2 2  i n  c e i l i n g  a n d  s t o r m  w i n d o w s . R e c e n t l y
i m p r o v e d  i n s u l a t i o n  v a l u e s  i n  c e i l i n g  b e c a u s e  o f  e n e r g y  c o s t s .

W e s t  Haven, CT builder of forty to f i f ty $50,000 homes.

U s e s  R - n  i n  w a l l s , R - n  i n  c e i l i n g  a n d  s i n g l e  p a n e  w i n d o w s ,  a l l
l o w  v a l u e s  f o r  N e w  E n g l a n d . B u i l d e r  d o e s  s h a d e  s o u t h e r l y  f a c i n g
w i n d o w s  w i t h  r o o f  o v e r h a n g . H e  o f f e r s  R - 1 9  i n s u l a t i o n  i n  c e i l i n g
a s  a n  o p t i o n  b e c a u s e  h e “ o f f e r s  t h e  b u y e r  t h e  c h o i c e ,  n o t  s i m p l y
dictate what I  or anyone else thinks best!”

Builder bel ieves fuel  costs in a free economy wil l  require maximum
insulation levels without more regulations. “We have enough regu-
lations al  ready,” he said.

Warwick, RI builder of twelve $68,000 homes.

Uses R-13 in walls and R-19 in cei l ing. Does not plan on changing
levels of insulat ion in the next year.  Provides storm windows.
E n e r g y  c o s t s  m a y  l e a d  h i m  t o  i n c r e a s e  l e v e l s  o f  i n s u l a t i o n .

M o n t p e l i e r ,  V T  b u i l d e r  o f  $ 3 8 , 0 0 0  h o m e s .

U s e s  R - 1 9  i n  w a l l s ,  R - 3 8  i n  c e i l i n g s  a n d  i n s u l a t e d  g l a s s  w i n d o w s
w i t h  s t o r m  w i n d o w s . P l a n t s  d e c i d u o u s  t r e e s  t o  p r o v i d e  s h a d e  i n
s u m m e r  f o r  s o u t h  f a c i n g  w i n d o w s . P l a n s  o n  r e t a i n i n g  t h e s e  l e v e l s
i n  t h e  n e x t  y e a r . I f  c l i m a t e  t u r n s  c o l d e r  a n d  e n e r g y  c o s t s  g e t
h i g h e r ,  h e  w i l l  c o n s i d e r  i n c r e a s e d  i n s u l a t i o n  l e v e l s .

Boston, MA builder of 50 $37,000 homes.

Uses R-13 in walls and cei l ings and single glazed w i n d o w s .  P l a n s
o n  i n c r e a s i n g  t o  R - 2 2  i n  c e i l i n g s  n e x t  y e a r  b e c a u s e  o f  e n e r g y  s a v i n g s .

Burlington, VT builder of thirty $28,000 h o m e s .

U s e s  R - 1 3  i n  w a l l s ,  R - 3 0  i n  c e i l i n g s  a n d  s t o r m  w i n d o w s  i n  h i s  h o m e s
w h i c h  a r e  l o w  c o s t . H e  p l a n s  t o  i m p r o v e  l e v e l s  b y  i n s u l a t i n g  b a s e -
m e n t  w a l l s , u s i n g  i n s u l a t e d  d o o r s , p o l y s t y r e n e  b e h i n d  e l e c t r i c a l
o u t l e t  b o x e s  a n d  m o r e  l i b e r a l  u s e  o f  c a u l k i n g . H e  w i l l  d o  t h e s e
t h i n g s  b e c a u s e  o f  c u s t o m e r  d e m a n d  a n d  a w a r e n e s s .

H e  m a y  i n c r e a s e  i n s u l a t i o n  l e v e l s  b e c a u s e  o f  e c o n o m i c  f a c t o r s  a n d
b e c a u s e  o f  a  s e n s e  o f  n a t i o n a l  a n d  l o c a l  r e s p o n s i b i l i t y .
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8. Nashua, NH builder of sixty $43,000 homes.

Uses R-19 in walls , R-30 i n ceiling and storm windows. Does not
plan on making any changes in future because, “We feel we have
reached the cost/benefit ratio. ”

9. Pittsburgh, PA builder of eight $67,000 homes.

Uses R-19 in walls, R-30 in ceilings and insulating glass windows.
P l a n s  o n  c h a n g i n g  t o  R - 3 8  i n  c e i l i n g s  n e x t  y e a r . B e l i e v e s  c o n s e r -
v a t i o n  f e a t u r e s  t o  b e  a  m a r k e t i n g  p o i n t  a n d  h a s  b u i l t  t o  t h e s e  h i g h
i n s u l a t i o n  s t a n d a r d s  f o r  p a s t  t e n  y e a r s .

10. S o u t h e r n  N e w  J e r s e y  b u i l d e r  o f  t h i r t y  $ 4 0 , 0 0 0  h o m e s .

U s e s  R-16 in  wa l ls ,  R-30 in  c e i l i n g s  a n d  s t o r m  w i n d o w s .  A c h i e v e s
R - 1 6  w i t h  R - 1 1  f i b e r g l a s s  b a t t s  a n d  D o w  R - 5  S t y r o f o a m  s h e a t h i n g .
D o e s  n o t  p l a n  o n  m a k i n g  a n y  c h a n g e s  b e c a u s e ,  “ W e  a r e  c u r r e n t l y
b u i l d i n g  h o u s e s  w h i c h  e x c e e d  a l l  i n s u l a t i o n  s t a n d a r d s  n o w  i n  e f f e c t . ”
R i s i n g  f u e l  c o s t s  m i g h t  c a u s e  h i m  t o  i n c r e a s e  i n s u l a t i o n  l e v e l s .

11. Pi t ts ford ,  NY  bu i lder  o f  twe lve  $ 7 4 , 0 0 0  h o m e s .

U s e s  R - 1 5  w a l l s ,  R - 3 0  c e i l i n g s  a n d  s t o r m  w i n d o w s .  P o l y s t y r e n e
s h e a t h i n g  i s  u s e d  t o  o b t a i n  R - 1 5 . H a s  b e e n  u s i n g  t h i s  m e t h o d  f o r
o v e r  a  y e a r . P l a n s  o n  i n s u l a t i n g  b a s e m e n t  w a l l s  n e x t  y e a r  b e c a u s e
o f  P u b l i c  S e r v i c e  C o m m i s s i o n  r e g u l a t i o n s . P u b l i c  d e m a n d  c o u l d
c a u s e  h i m  t o  i n c r e a s e  i n s u l a t i o n  l e v e l s  a n d  p u b l i c  r e f u s a l  t o  p a y
f o r  i n c r e a s e d  l e v e l s  m i g h t  c a u s e  h i m  t o  l o w e r  i n s u l a t i o n  l e v e l s .

12. R o c h e s t e r ,  N Y  b u i l d e r  o f  t w e n t y  $ 4 5 , 0 0 0  h o m e s .

U s e s  R - 1 1  i n  w a l l s  a n d  e i t h e r  R - 3 0  o r  R - 3 8  i n  c e i l i n g s .  A l s o  u s e s
s t o r m  w i n d o w s . P l a n s  o n  i n c r e a s i n g  c e i l i n g  l e v e l s  a n d  i n s u l a t i n g
b a s e m e n t  n e x t  y e a r  b e c a u s e  o f  i n c r e a s e d  h e a t i n g  c o s t s .

13. Fairport, NY builder of eight $58,000 homes.

U s e s  R - n  w a l l s ,  R - 1 9  c e i l i n g s  a n d  s t o r m  w i n d o w s . P l a n t s  t r e e s  t o
s h a d e  s o u t h e r n  w i n d o w s  f r o m  s u m m e r  s u n . P l a n s  o n  i n c r e a s i n g  c e i l i n g
t o  R - 3 0  a n d  i n s u l a t i n g  b a s e m e n t . A l s o  p l a n s  t o  c a u l k  a r o u n d  a l l
d o o r s  a n d  w i n d o w s .

14. R e a d i n g ,  PA bui lder  o f  f i f teen  $64 ,000  homes.

U s e s  R - n  w a l l s ,  R - 1 9  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .  M a y
i n c r e a s e  l e v e l s  i n  f u t u r e  i f  f u e l  c o s t s  i n c r e a s e  o r  a v a i l a b i l i t y
b e c o m e s  a  p r o b l e m . A l s o  m a y  i n c r e a s e  l e v e l s  b e c a u s e  o f  “ s a l e s
a p p e a l  . “

15. Lancaster, PA builder of fifteen $75,000 homes.

R - 1 9  i n  w a l l s ,  R - 3 0  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i t h  s t o r m
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wIndows . Does not pIan on making changes because ‘‘I feeI present
l e v e l s  a r e  a d e q u a t e .  ”

Rochester, NY builder of thirty $55,000 homes .

U s e s  R - n  i n  w a l l s , R - 3 0  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
D o e s  n o t  p l a n  o n  c h a n g i n g  l e v e l s  i n  t h e  f u t u r e .

S y r a c u s e ,  N Y  b u i l d e r  o f  t w e n t y  $ 5 0 , 0 0 0  h o m e s .

U s e s  R - 1 3  i n  w a l l s , R - 3 0  i n  c e i l i n g s  a n d  s t o r m  w i n d o w s . P l a n s  o n
r e d u c i n g  a i r  i n f i l t r a t i o n  a n d  i m p r o v i n g  w a l l  s h e a t h i n g  f o r  b e t t e r
R  v a l u e s .

P h i l a d e l p h i a ,  P A  b u i l d e r  o f  t w e n t y  $ 4 0 , 0 0 0  h o m e s .

U s e s  R - 1 2  i n  w a l l s , R - 2 2  i n  c e i l i n g s  a n d  s i n g l e  g l a z e d  w i n d o w s .
D o e s n ’ t  p l a n  o n  m a k i n g  a n y  c h a n g e s  n e x t  y e a r .

Grand Rapids, Ml builder of 75-100 $49,000 homes.

Uses R-13 in walls, R-36 in ceilings and storm windows. May go to
triple glazed windows and  s l id ing  g lass  door  in  near  fu ture .
Michigan energy code (effective 7/1/77) may influence builder to
make changes. Public awareness of insulation levels may cause some
increase in R-values.

Builder said "We will continue to look for new and better ways to
achieve best standards possible using the cost/benefit approach.”

Quincy, IL builder of eight $74,000 homes.

Uses R-19 in  wa l ls ,  R -40  in  ce i l ing  and  s torm windows. D o e s  n o t
p l a n  o n  c h a n g i n g  i n s u l a t i o n  l e v e l s  b u t  d o e s  p l a n  o n  i m p r o v i n g
i n s t a l l a t i o n  p r o c e d u r e s . B u i l d e r  s a y s  h i s  c u s t o m e r s  a r e  v e r y
s a t i s f i e d  a t  p r e s e n t . H i g h e r  u t i l i t y  b i l l s  m i g h t  m a k e  h i m  i n c r e a s e
insu la t ion  l eve ls .

C a n t o n ,  O H  b u i l d e r  o f  t w e n t y  $ 5 1 , 0 0 0  h o m e s .

U s e s  R - 1 3  i n  w a l l s , R-37 in cei l ings and tr iple glazed windows.
Does not plan on changing next year.  Wil l  retain present levels
b e c a u s e  o f  f u e l  s a v i n g s  a n d  b e c a u s e  h o m e  b u y e r s
t h e s e  l e v e l s .

D e e r f i e l d ,  I L  b u i l d e r  o f  t h i r t y  $ 1 0 5 , 0 0 0  h o m e s .

U s e s  R - 1 1  i n  w a l l s  a n d  R - 1 3  i n  c e i l i n g .  S o m e  s
s o m e  i n s u l a t i n g  g l a s s  a n d  s o m e  s t o r m s  a r e  i n s t a
L o w  l e v e l  o f  c e i l i n g  i n s u l a t i o n  i s  “ s t a n d a r d ”  w
o f f e r e d  a s  o p t i o n s  t o  b u y e r s . B e l i e v e s  i n  p r o v
r e q u e s t s  a n d  c a n  a f f o r d  t o  s p e n d .

a r e  r e q u e s t i n g

n g l e  g l a z e d ,
l e d  a s  o p t i o n s .
t h  h i g h e r  l e v e l s
d i n g  w h a t  c u s t o m e r
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Energy  crisis , government credits and customer, requests will influence
b u i l d e r  t o  i n c r e a s e  i n s u l a t i o n  l e v e l s  .

Lindenhurst, I L L  b u i l d e r  o f  t w e n t y - f i v e  $ 5 8 , 0 0 0  h o m e s .

U s e s  R-n in walls,  R-19 in cei l ings and storm windows or insulat ing
glass windows. May increase insulation levels next year because of
public awareness, c o n s e r v a t i o n  a n d  u t i l i t y  c o s t s .

F l i n t ,  Ml  bu i lde r  o f  $70 ,000  to  $140 ,000  homes .

Uses R-13 in walls,  R-24 in cei l ing and insulat ing glass windows.
D o e s  n o t  p l a n  o n  m a k i n g  c h a n g e s  n e x t  y e a r .  B e l i e v e s  h e  i s  a t
o p t i m u m  n o w .

Green  Bay, WI builder of twenty $50,000 homes.

Uses R-19 in walls,  R-30 in cei l ing and insulat ing glass w i n d o w s .
B u i l d e r  b e l i e v e s  t h a t  p e o p l e  a r e  q u i t e  c o n s c i o u s  o f  t h e  v a l u e  o f
i n s u l a t i o n  i n  s a v i n g  h e a t i n g  d o l l a r s  a n d  a r e  w i l l i n g  t o  p a y
i n i t i a l l y  f o r  i n c r e a s e d  i n s u l a t i o n . H e  a l s o  b e l i e v e s  b u y e r s  t e n d
t o  a s s o c i a t e  b e t t e r  i n s u l a t i n g  p r a c t i c e s  w i t h  b e t t e r  a l l  a r o u n d
b u i l d i n g  p r a c t i c e s .

W o u l d  d e c r e a s e  l e v e l s  o n l y  i f  c o m p e t i t i v e  b u i l d i n g  t e n d s  t o  r e d u c e
p r i c e  o f  h o m e s  t o  a  p o i n t  w h e r e  m i n i m u m  l e v e l s  o f  i n s u l a t i o n  w o u l d
b e  a c c e p t a b l e .

M i l w a u k e e ,  W I  b u i l d e r  o f  1 2 5  s i n g l e  f a m i l y  d e t a c h e d  d w e l l i n g s  a n d
75 single family attached dwellings with $53,000 average selling
price.

Uses R-13 wall and R-22 ceiling insulation and storm windows.
24” overhang shades windows from summer sun. Plans on retaining
p r e s e n t  i n s u l a t i o n  l e v e l s  b e c a u s e  o f  f u e l  c o n s e r v a t i o n . L o w e r  c o s t
i n s u l a t i o n  w o u l d  p r o m p t  h i m  to  u s e  m o r e .

F a r g o ,  N D  b u i l d e r  o f  f i f t e e n  $ 7 0 , 0 0 0  h o m e s .

U s e s  R - 1 9  i n  w a l l s  a n d  R - 5 2  i n  c e i l i n g s . W i n d o w s  a r e  a l l  i n s u l a t i n g
g l a s s . Uses a 36” overhang to shade south facing windows from
summer sun. B e l i e v e s  h e  h a s  a l r e a d y  a t t a i n e d  m a x i m u m  i n s u l a t i n g
l e v e l s .

I n d e p e n d e n c e ,  M O  b u i l d e r  o f  1 0 0  $ 4 1 , 0 0 0  h o m e s .

U s e s  R - n  i n  w a l l s ,  R - 1 3  i n  c e i l i n g  a n d  s t o r m  w i n d o w s .  W i l l  i n c r e a s e
l e v e l s  o n l y  i f  c o d e s  o r  c o m p e t i t i o n  r e q u i r e  i t .

H u t c h i n s o n ,  K S  b u i l d e r  o f  $ 5 5 , 0 0 0  h o m e s .

U s e s  R - 1 9  i n  w a l l s , R - 3 8  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
2 ’ - 6 ”  o v e r h a n g s  s h a d e  s o u t h  f a c i n g  w i n d o w s  f r o m  s u m m e r  s u n .  P l a n s
on using 5/8” foil-faced foam plastic sheathing in the future.
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S t .  L o u i s ,  M O  b u i l d e r  o f  1 2 0  $ 4 5 , 0 0 0  h o m e s .

U s e s  R - 1 1  i n  w a l l s ,  R - 1 9  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
P l a n s  o n  i n c r e a s i n g  i n s u l a t i o n  l e v e l s  n e x t  y e a r  b e c a u s e  b u y e r s
a r e  a s k i n g  f o r  i t . W i l l  d e f i n i t e l y  i n c r e a s e  l e v e l s  i f  r e q u i r e d  b y
g o v e r n m e n t a l  r e g u l a t i o n s .

S h a k o p e e ,  M N  b u i l d e r  o f  f i f t e e n  $ 5 5 , 0 0 0  h o m e s .

Uses R-18 in walls, R-38 in ceiling and triple glazed windows. Does
not plan to add to present levels. A d d e d  p o l y s t y r e n e  s h e a t h i n g
l a s t  y e a r .

S i o u x  F a l l s ,  S D  b u i l d e r  o f  t w e n t y - f i v e  $ 7 9 , 0 0 0  h o m e s .

Uses R-19 in walls, R - 3 8  i n  c e i I i n g  a n d  t r i p l e  g l a z e d  w i n d o w s
in some homes. Next  year  wi l l  u s e  m o r e  t r i p l e  g l a z i n g .

W i c h i t a ,  K S  b u i l d e r  o f  t w e n t y  $ 4 4 , 0 0 0  h o m e s .

U s e s  R - 1 8  i n  w a l l s  a n d  R - 1 9  i n  c e i l i n g .  A l s o
D o e s  n o t  p l a n  o n  m a k i n g  a n y  c h a n g e s  u n l e s s  u t
h i m  t o  i n c r e a s e  i n s u l a t i o n .

L i n c o l n ,  N E  b u i l d e r  o f  e i g h t e e n  $ 4 7 , 0 0 0  h o m e s

U s e s  R - n  i n  w a l l s , R - 1 9  i n  c e i l i n g  a n d  s t o r m

u s e s  s t o r m  w i n d o w s .
l i t y  c o s t s  f o r c e

w i n d o w s . P l a n s  o n
i n c r e a s i n g  i n s u l a t i o n  a m o u n t s  a n d  i m p r o v i n g  i n s t a l l a t i o n  m e t h o d s
n e x t  y e a r  b e c a u s e  h o m e  b u y e r s  a r e  r e q u e s t i n g  i t  a n d  b e c a u s e  o f
e n e r g y  s a v i n g s .

T o p e k a ,  K S  b u i l d e r  o f  f i v e  $ 5 6 , 0 0 0  h o m e s .

U s e s  R - 1 7  i n  w a l l s ,  R - 3 0  i n  c e i l i n g  a n d  d o u b l e  g l a z e d  w i n d o w s .
H e  k e e p s  g l a s s  a r e a  t o  a  m i n i m u m  a n d  p r o v i d e s  2 4 ”  o v e r h a ng  t o
s h a d e  w i n d o w s  f r o m  s u m m e r  s u n . I s  c o n s i d e r i n g  2 x 6  w a l l s  f o r
e l e c t r i c a l l y  h e a t e d  h o u s e s  b e c a u s e  o f  n a t u r a l  g a s  s h o r t a g e .
B u i l d e r  b e l i e v e s  a d d e d  i n s u l a t i o n  i s  a  s e l l i n g  f e a t u r e  a n d
c o n s i d e r s  w o r k m a n s h i p  o f  i n s u l a t i o n  i n s t a l l a t i o n  m o r e  i m p o r t a n t
t h a n  h i g h “ R ”  v a l u e s . W o u l d  p r e f e r  p r o p e r l y  i n s t a l l e d  R - n  t o
p o o r l y  i n s t a l l e d  R - 1 9  w i t h  g a p s ,  e t c .

H e  b e l i e v e s  w e  m u s t  e n c o u r a g e  i n s u l a t i o n  o f  a t t a c h e d  g a r a g e  w a l l s
a n d  c e i l i n g s , i n s u l a t e d  b a s e m e n t s  o r  c r a w l  s p a c e s  v e r s u s  c o n c r e t e
s l a b s , o p e n  l i v i n g  a r e a s  f o r  b e t t e r  a i r  c i r c u l a t i o n ,  n a t u r a l  o r
a r t i f i c i a l  s h a d e  a r o u n d  A . C .  c o m p r e s s o r ,  a t t i c  p o w e r  v e n t i l a t o r s ,
e t c .

H e  b e l i e v e s  w e  m u s t  d i s c o u r a g e  h i g h  v a u l t e d  c e i l i n g s ,  d u c t e d
r a n g e  h o o d s , e x c e s s i v e  g l a s s , f i r e p l a c e  c h i m n e y s  o n  o u t s i d e
w a l l s ,  e t c .

C e d a r  R a p i d s , 1 A  b u i l d e r  o f  $ 5 1 , 0 0 0  h o m e s .

U s e s  R - 1 2  i n  w a l l s  a n d  R - 1 9  i n  c e i l i n g . P l a n s  o n  u s i n g  m o r e
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insulation in ceiling to save fueI. Installs storm windows .

Winter Haven, FL builder of fifty $21,000 homes .

U s e s  n o  i n s u l a t i o n  i n  c o n c r e t e  b l o c k  w a l l s  a n d  R - 9  i n  c e i l i n g  i n
t h e s e  v e r y  l o w  c o s t  h o m e s . U s e s  s i n g l e  g l a z e d  w i n d o w s . P l a n s
o n  m a k i n g  n o  c h a n g e s  i n  t h e  f u t u r e .

M y r t l e  B e a c h ,  S C  b u i l d e r  o f  f r o m  t h r e e  t o  s i x  $ 1 1 2 , 0 0 0  h o m e s .

V a r i e s  i n s u l a t i o n  f r o m  R - 1 6  t o  R - 1 9  i n  w a l l s  a n d  f r o m  R - 3 0  t o
R - 3 8  i n  c e i l i n g s . U s e s  i n s u l a t i n g  g l a s s  w i n d o w s .  S o m e  o f  h i s
h o m e s  h a v e  l a r g e  o v e r h a n g s  t o  s h a d e  w i n d o w s  f r o m  s u m m e r  s u n .

H e  o f f e r s  g o o d  i n s u l a t i o n  p a c k a g e  a n d  s a l e s  p i t c h  o n  w h a t  t h e
l o w  e n e r g y  h o m e  s h o u l d  s a v e  i n  t h e  l o n g  r u n .  T h e  f i n a l  d e c i s i o n
is the buyer’s and his ability to pay.

B u i l d e r  b e l i e v e s  h i s  c u s t o m e r s  a r e  i n t e r e s t e d  i n  l o w  e n e r g y  h o m e s
a n d  t a k e s  p r i d e  i n  h i s  h o m e s  a n d  i n  g i v i n g  t h e  b u y e r s  w h a t  t h e y
w a n t .

H e  n o r m a l l y  u s e s  l - i n c h  t h i c k  p o l y s t y r e n e  s h e a t h i n g  t o  o b t a i n
a n  R - 1 6  w a l l  b u t  i s  c o n s i d e r i n g  a n o t h e r  s h e a t h i n g  p r o d u c t  w h i c h
i s  m o r e  e x p e n s i v e  b u t  w i l l  i n c r e a s e  t h e  w a l l  t o  R - 1 9 .

B u i l d e r  u s e s  h e a t  p u m p s  a n d  w o u l d  l i k e  t o  u s e  m o r e  w a t e r  t o  a i r
h e a t  p u m p s . A t t i c s  a r e  v e n t i l a t e d  b y  f a n . C o n c r e t e  s l a b s  a r e
i n s u l a t e d  w i t h  r i g i d  f o a m  p l a s t i c  a r o u n d  t h e  p e r i m e t e r . I n  c r a w l
s p a c e  h e m s ,  6 "  b a t t  i n s u l a t i o n  i s  i n s t a l l e d  b e t w e e n  j o i s t s .  H e

t a l k s  c u s t o m e r s  i n t o  u s i n g  l i g h t  s h a d e s  o f  r o o f i n g .

W i l k e s b o r o ,  N C  b u i l d e r  o f  1 2 0  $ 3 9 , 0 0 0  h o m e s .

U s e s  R - 1 7  i n  w a l l s ,  R - 3 0  i n  c e i l i n g ,  R - 1 9  i n  w o o d  f l o o r s  a n d
i n s u l a t i n g  g l a s s  w i n d o w s . B u i l d e r  b e l i e v e s  h e  h a s  d o n e  a l l  t h a t
i s  p o s s i b l e  b u t  w i l l  c o n f o r m  t o  a n y  c o d e  r e q u i r e m e n t  i n  t h e  f u t u r e .

T h e  c h a n g e  t o  h i g h e r  l e v e l s  o f  i n s u l a t i o n  w e r e  m a d e  t o  h e l p  t h e
c u s t o m e r . Wi l l  decrease  leve l  o n l y  i f  p o w e r  c o m p a n y  r a t e s  a r e
lowered.

Ft.  Lauderdale,  FL builder of  sixty $35,000 townhouses.

Uses R-19 in walls and R-19 in cei l ings. Wil l  increase insulation
l e v e l s  i f  c o n s u m e r s  r e q u i r e  i t . B u i l d e r  b e l i e v e s  a  d e v e l o p i n g
m a r k e t  s h o r t a g e  i s  c a u s i n g  m a t e r i a l  c o s t i n c r e a s e s  t o  t h e  p o i n t
w h e r e  i n e x p e n s i v e  a l t e r n a t i v e s  f o r  l o w  t o  m o d e r a t e  h o u s i n g  a r e
n o t  a v a i l a b l e .

S e m i n o l e ,  F L  b u i l d e r  o f  f i f t e e n  $ 4 6 , 0 0 0  h o m e s .

U s e s  R - 5  i n  w a l l s  a n d  R - 1 9  i n  c e i l i n g s . S i n g l e  g l a z e d  w i n d o w s
a r e  u s e d . D o e s  n o t  p l a n  o n  m a k i n g  a n y  c h a n g e s  n e x t  y e a r .
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46.

47.

48.
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51.

Pinellas County, F l  b u i l d e r  o f  f i f t y  $ 6 2 , 0 0 0  h o m e s .

U s e s  R - 8  i n  w a l l s , R - 2 2  i n  c e i l i n g  a n d  s i n g l e  g l a z e d  w i n d o w s . Uses
o v e r h a n g s  a n d / o r  t i n t e d  g l a s s  t o  s h a d e  a g a i n s t  s u m m e r  s u n  o n  s o u t h
f a c i n g  w i n d o w s . D o e s  n o t  p l a n  o n  m a k i n g  c h a n g e s  b e c a u s e  h e  b e l i e v e s
h i s  l e v e l s  a r e  a d e q u a t e  f o r  F l o r i d a .

Warrenton, VA builder of twelve $77,000 homes.

U s e s  R - 2 8  i n  w a l l s ,  R - 4 0  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
B u i l d e r  b e l i e v e s  h e  i s  a t  m a x i m u m  i n s u l a t i o n  l e v e l s  a n d  t h e r e f o r e
p l a n s  n o  c h a n g e s . Uses 2x6 walls and 1" polystyrene sheathing.

Louisville, KY builder of twenty $40,000 homes.

Uses R-n in walls, R-19 in  ce i l ing  and  s torm windows. P l a n s  o n
r e d u c i n g  a i r  i n f i l t r a t i o n  b y  u s i n g  p o l y  f i l m  v a p o r  b a r r i e r  i n
f u t u r e . P l a n s  o n  b u i l d i n g  2 x 6  w a l l s  o n  a  p r e s o l d  b a s i s  o n l y .
B e l i e v e s  pay back wil l  be in from 5 to 7 years.

Lexington, KY builder of twenty $52,000 homes.

Uses R-13 in walls and R-25 in cei l ing. I n s t a l l s  i n s u l a t i n g
g l a s s  w i n d o w s .

L o u i s v i l l e ,  K Y  b u i l d e r  o f  t w e n t y  $ 6 0 , 0 0 0  h o m e s .

U s e s  R - 1 1  i n  w a l l s ,  R - 2 2  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
D o e s  n o t  p l a n  o n  c h a n g i n g  i n s u l a t i o n  l e v e l .  “ C o n s u m e r  p a r a n o i a ”
w o u l d  b e  t h e  o n l y  r e a s o n  h e  w o u l d  i n c r e a s e  l e v e l s .

L o u i s v i l l e ,  K Y  b u i l d e r  o f  t h i r t y - f i v e  $ 7 7 , 0 0 0  h o m e s .

U s e s  R - 1 6  i n  w a l l s  a n d  R - 2 2  i n  c e i l i n g . I n s t a l l s  i n s u l a t i n g  g l a s s
w i n d o w s  w i t h  s t o r m  w i n d o w s . M a y  c h a n g e  t o  p o l y s t y r e n e  s h e a t h i n g
to conserve energy and satisfy buyers.

Louisville, KY builder of ten $54,000 homes.

U s e s  R - n  in  wal ls , R - 3 0  i n  c e i l i n g  a n d  s t o r m  w
p l a n  o n  m a k i n g  c h a n g e s  i n  n e x t  y e a r  b e c a u s e  “ W e
w e  h a v e  t h e  b e s t  i n s u l a t i o n  f o r  t h e  a r e a  a n d  d o

ndows. D o e s  n o t
f e e l  t h a t  p r e s e n t l y
l a r  s p e n t . ”  M i g h t

i n c r e a s e  i n  f u t u r e  i f  t h e  c o s t  o f  f u e l  i n c r e a s e s .

L o u i s v i l l e ,  K Y  b u i l d e r  o f  t w e n t y - t h r e e  $ 6 5 , 0 0 0  h o m e s .

U s e s  R - 1 3  i n  w a l l s  a n d  R - 3 0  i n  c e i l i n g .  W i l l  n o t  i n c r e a s e  b e c a u s e
h e  b e l i e v e s  l e v e l s  a r e  a d e q u a t e  f o r  t h e  c l i m a t e .

F o r t  T h o m a s , K Y  b u i l d e r  o f  t w e l v e  $ 4 8 , 0 0 0  h o m e s .

U s e s  R - 1 9  i n  w a l l , R -30  in  ce i l ing  and  s t o r m  w i n d o w s . Plans on
increasing walls to R-24 next year because he bel ieves i t  wil l  be
c o s t - e f f e c t i v e . Other  increases may be made due to sales appeal.

Lexington, KY builder of  seventy single family detached and 206
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single family attached dwellings .

U s e s  R - 8  i n  w a l l s ,  R - 1 4  i n  c e i l i n g s  a n d  s t o r m  w i n d o w s .  W i l l  i n c r e a s e
l e v e l s  i f  s a l e s  a r e  i n c r e a s e d  o r  i f  e l e c t r i c  b i l l s  b e c o m e  e x c e s s i v e .

5 2 . B i r m i n g h a m ,  A L  b u i l d e r  o f  t w e l v e  $ 6 6 , 0 0 0  h o m e s .

U s e s  R-8 in wal ls,  R-13 in cei l ing and single glazed w i n d o w s .
P l a n s  o n  i n c r e a s i n g  c e i l i n g  t o  R - 1 9  b e c a u s e  o f  i n c r e a s e d  f u e l
c o s t s . C u s t o m e r  c o n c e r n  m a y  a l s o  l e a d  t o  i n c r e a s e d  i n s u l a t i o n
l e v e l s .

53. Lexington, KY builder of six $65,000 homes.

U s e s  R - 1 9  i n  w a l l s ,  R - 3 8  i n  c e i l i n g  a n d  s t o r m  w i n d o w s .  P l a n s  o n
making no changes.

54. Lubbock, TX builder of 120 $28,000 homes.

U s e s  R-22 in walls,  R-30 in cei l ing and tr iple glazed windows.
Uses roof overhang to shade south facing windows from summer sun.
Builder upped insulat ion program this past year and wil l  continue
to update as new and better products come on the market. Is
presently testing how various plans sold over 12 month period and
i s  m o n i t o r i n g  e n e r g y  c o s t s . D e p e n d i n g  o n  r e s u l t s ,  i n s u l a t i o n  l e v e l s
m a y  b e  c h a n g e d .

55. Tulsa, OK builder of forty $36,000 homes.

Uses R-23 in walls,  R-39 in cei l ing and insulat ing glass windows.
Does not plan on making changes next year because he believes his
homes are insulated well  enough. He would increase levels of
i n s u l a t i o n  i f  b u y e r s  s h o w e d  e n o u g h  i n t e r e s t .

56. Lewisville, TX builder of thirty $60,000 homes.

U s e s  R-16 wal ls ,  R-26 i n  ce i l ing  and  s ing le  g lazed  w indows w i th
s t o r m  w i n d o w s  a s  a n  o p t i o n . B u i l d e r  c l a i m s  h i s  h o m e s  m e e t  u t i l i t y
c o m p a n y  r e c o m m e n d e d  l e v e l s  s o  d o e s  n o t  p l a n  o n  m a k i n g  c h a n g e s .

B u i l d e r  w i l l  i n c r e a s e  a m o u n t s  w h e n  p u b l i c  d e m a n d s  i t  o r  w h e n
e n e r g y  c o s t s  r e q u i r e  i t .

57. Arlington, TX builder of twelve $54,000 homes.

Uses R-19 in walls, R-30 in ceil ing and insulating glass windows.
Bui lder  says he is  ded icated to  bu i ld ing e n e r g y  e f f i c i e n t  h o m e s .

58. Tyler, TX builder of forty $28,000 homes,

U s e s  R - 1 3  i n  w a l l s ,  R - 2 0  i n  c e i l i n g  a n d  s i n g l e  g l a z e d  w i n d o w s .
W i l l  i n c r e a s e  i n s u l a t i o n  l e v e l s  i f  m a r k e t  d e m a n d s  a n d  i f  u t i l i t y
c o s t s  i n c r e a s e .
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Dallas, TX builder

Uses R-11 in walIs
Builder does not p
the present levels

M a r i o n ,  A K  b u i l d e r

U s e s  R - 1 9  i n  w a l l s ,

o f  o n e  t h o u s a n d  $ 3 4 , 0 0 0  h o m e s .

R - 2 2  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
a n  o n  i n c r e a s i n g  l e v e l s  b e c a u s e  h e  b e l i e v e s
a r e  o p t i m u m  f o r  t h e  c l i m a t e .

o f  t w e n t y - f i v e  $ 3 6 , 0 0 0  h o m e s .

R - 3 8  i n  c e i l i n g  a n d  t r i p l e  g l a z e d  w i n d o w s .
U s e s  o v e r h a n g  t o  s h a d e  w i n d o w s  f r o m  s u m m e r  s u n .  B u i l d e r  d o e s  n o t
p l a n  o n  c h a n g i n g  l e v e l s  i n  t h e  n e a r  f u t u r e . Th is  i s  t h e  b u i I d e r
who developed the “Arkansas Story” method of building energy
e f f i c i e n t  h o m e s .

Fort Worth, TX builder of three hundred $34,000 homes.

U s e s  R - 1 1  i n  w a l l s , R - 2 2  i n  c e i l i n g  a n d  s t o r m  w i n d o w s .  p l a n s  o n
r e t a i n i n g  p r e s e n t  l e v e l s  b e c a u s e  o f  b u y e r  i n t e r e s t  a n d  e n e r g y
c o n s e r v a t i o n .

B o u l d e r ,  C O  b u i l d e r  o f  t h i r t y  $ 4 4 , 0 0 0  h o m e s .

Uses R-19 in walls, R-30 in ceil ing and insulating glass windows.
Roof overhang shades south windows against summer sun. Plans on
i n c r e a s i n g  r o o f  i n s u l a t i o n  t o  R - 4 0  a n d  c h a n g i n g  t o  w o o d  w i n d o w s .
B u i l d e r  b e l i e v e s  i t  i s  v e r y  i m p o r t a n t  t o  b u i l d  m u c h  s m a l l e r  h o m e s ,
s a y  1 , 0 0 0  s q u a r e  f e e t . H e  s a y s  " W e  a r e  t o t a l l y  g o i n g  t o  r u n  o u t
o f  f u e l . W e  h a v e  t o  r e d u c e  t h e  s i z e  o f  h o m e s !  ! "

S a l t  L a k e  C i t y ,  U T  b u i l d e r  o f  s e v e n t y - t w o  $ 4 1 , 0 0 0  h o m e s .

Uses R-19 in walls, R - 3 8  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
Plans on no changes because present levels are considered suff icient.

S a l t  L a k e  C i t y ,  U T  b u i l d e r  o f  s i x t y  $ 4 0 , 0 0 0  h o m e s .

U s e s  R - n  i n  w a l l s ,  R - 1 9  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
P l a n s  o n  i n c r e a s i n g  c e i l i n g  i n s u l a t i o n  i n  t h e  n e x t  y e a r  t o  h e l p
r e l i e v e  t h e  e n e r g y  c r i s i s  a n d  h e l p  s a l e s .

B o i s e , I D  b u i l d e r  o f  t w e n t y  $ 7 2 , 0 0 0  h o m e s .

U s e s  R - 1 3  i n  w a l l s , R - 3 0  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
B u i l d e r  i s  u n s u r e  i f  h e  w i l l  m a k e  c h a n g e s  n e x t  y e a r . I f  s o ,  h e
w i l l  i n c r e a s e  l e v e l s  f o r  e n e r g y  s a v i n g s .

Denver, CO builder of seventy five $77.000 homes.

Uses R-13 in walls, R-30 in ceiling and insulating glass windows.
Plans no changes in future. Comments, “We insulate from frost line
u p . ”

Denver ,  CO bu i lder  o f  fo r ty  $ 5 7 , 0 0 0  h o m e s .

U s e s  R - n  i n  w a l l , R - 1 9  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
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73.

M a y  p o s s i b l y  c h a n g e  i n s u l a t i o n  l e v e l s  n e x t  y e a r  d e p e n d i n g  o n  m a r k e t
c o n d i t i o n s  a n d  c o s t .

C o l o r a d o  S p r i n g s , C O  b u i l d e r  o f  s e v e n t y  $ 5 8 , 0 0 0  h o m e s .

U s e s  R - 1 3  i n  w a l l s , R - 3 8  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
P l a n s  o v e r h a n g s  t o  r e d u c e  s u m m e r  s u n  e f f e c t  o n  s o u t h  w i n d o w s . P l a n s
n o  c h a n g e s  n e x t  y e a r .

M e s a ,  A Z  b u i l d e r  o f  t w e n t y - f i v e  $ 3 5 , 0 0 0  h o m e s .

Uses R-6 to R-13 in wal ls and R-30 i n  c e i l i n g . I n s t a l l s  i n s u l a t i n g
g l a s s  w i n d o w s . O v e r h a n g  s h a d e s  s o u t h  f a c i n g  w i n d o w s  f r o m  s u m m e r  s u n .
D o e s  n o t  p l a n  o n  a n y  c h a n g e s  f o r  n e x t  y e a r .  W i l l  m a k e  c h a n g e s  b a s e d
o n  c u s t o m e r  d e m a n d .

P h o e n i x ,  A Z  b u i l d e r  o f  f i f t e e n  $ 1 2 5 , 0 0 0  h o m e s .

U s e s  R - 6  o r  R - 1 9  i n  w a l l s , R - 3 8  i n  c e i l i n g s  a n d  a b o u t  o n e - h a l f
s i n g l e  g l a z e d  a n d  o n e - h a l f  d o u b l e  g l a z e d  w i n d o w s . A n  o v e r h a n g  o f
2 ’  t o  3 ’  h e l p s  s h a d e  s o u t h  f a c i n g  w i n d o w s  f r o m  t h e  s u m m e r  s u n .
P l a n s  o n  u s i n g  m o r e  i n s u l a t i n g  g l a s s  w i n d o w s  n e x t  y e a r  b e c a u s e  i t  i s
a  g o o d  s a l e s  f e a t u r e . I n c r e a s i n g  e l e c t r i c  r a t e s  m a y  s o m e d a y  r e s u l t
i n  i n c r e a s e d  i n s u l a t i o n  l e v e l s .

M o u n t a i n  H o m e ,  I D  b u i l d e r  o f  o n e  h u n d r e d  $ 3 5 , 0 0 0  h o m e s .

U s e s  R - 1 9  i n  w a l l s ,  R - 3 8  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
U s e s  t r e e s  t o  s h a d e  s o u t h  f a c i n g  w i n d o w s .  B u i l d e r  d o e s  n o t
p r e s e n t l y  p l a n  o n  a n y  c h a n g e s ,  b u t  s a y s ,  “ I f  a  b e t t e r  p r o d u c t
b e c o m e s  a v a i l a b l e ,  w e  w i l l  m a k e  u s e  o f  i t .  W e  h a v e  a  v e r y  s t r o n g
e n e r g y  c o n s e r v a t i o n  p r o g r a m  a n d  w i l l  c o n t i n u e  t o  u s e  n e w  e n e r g y
s a v i n g  c o n c e p t s . I t  i s  o u r  i n t e n t  t o  g i v e  o u r  c u s t o m e r s  t h e
b e s t  d e a l  p o s s i b l e  f o r  h i s  h o u s i n g  d o l l a r . ”

D e n v e r ,  C O  b u i l d e r  o f  t w o  h u n d r e d  $ 7 3 , 0 0 0  h o m e s .

U s e s  R - 1 3  i n  w a l l s ,  R - 2 2  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
S h a d e s  s o u t h  f a c i n g  w i n d o w s  w i t h  o v e r h a n g s ,  a n d  p o r c h  a n d  p a t i o
r o o f s . D o e s  n o t  p l a n  o n  m a k i n g  a n y  c h a n g e s  s o o n .  “ A s  l o n g  a s
n a t u r a l  g a s  i s  a v a i l a b l e  a t  c u r r e n t  r a t e s ,  w h i c h  a r e  s t i l l  l o w ,
t h e r e  i s  n o  n e e d  t o  g o  f u r t h e r  o n  i n s u l a t i o n , ”  h e  s a i d .

W i l l  i n c r e a s e  w h e n  t h e r e  i s  a  d e m a n d  f r o m  b u y e r s  o r  a n  a w a r e n e s s
o f  f u t u r e  e n e r g y  p r o b l e m s .

Phoenix, AZ builder of two hundred $36,000 homes.

Uses R-22 in walls, R-33 i n  ce i l ing  and  s ing le  g lazed  w indows.
U s e s  o v e r h a n g  t o  s h a d e  s o u t h  w i n d o w s . P l a n s  n o  c h a n g e s  b e c a u s e ,
“ W e  h a v e  t h e  h i g h e s t  i n  t o w n . ”
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74. Denver, CO builder of one thousand, four hundred $45,000 homes.

U s e s  R - n  i n  w a l l s ,  R - 3 0  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
D o e s  n o t  p l a n  a n y  c h a n g e s  b e c a u s e  h e  b e l i e v e s  i t  i s  n o t  e c o n o m i c a l
f o r  h o m e o w n e r  o r  b u i l d e r  t o  i n c r e a s e  R - v a l u e s  o v e r  a b o v e  a m o u n t s .
M i g h t  c o n s i d e r  i n c r e a s e  f r o m  R - n  t o  R - 1 3  w a l l  i n s u l a t i o n  b e c a u s e
o f  t h e  m i n o r  c o s t  i n c r e a s e . B u i l d e r  b e l i e v e s  i t  w o u l d  b e  i m p o s s i b l e
f o r  h o m e o w n e r  t o  r e c a p t u r e  a n y  a d d i t i o n a l  c o s t s  p a s s e d  o n  b y  t h e
b u i l d e r  b e c a u s e  o f  i n c r e a s e d  c o s t  o f  i n s u l a t i o n .

75. Fort Collins, CO builder of fourteen $69,000 homes.

U s e s  R - 1 3  t o  R - 2 1  i n  w a l l s , R - 3 5  i n  c e i l i n g  a n d  i n s u l a t i n g  g l a s s
w i n d o w s . H a s  2 ’  o v e r h a n g  t o  s h a d e  s o u t h  f a c i n g  w i n d o w s . P l a n s
o n  2 x 6  e x t e r i o r  w a l l s  o r  u s e  o f  s t y r o f o a m  s h e a t h i n g  o n  2 x 4  w a l l s
b e c a u s e  c u s t o m e r s  a r e  b e c o m i n g  m o r e  a w a r e .  E n e r g y  c o s t s  a n d  p u b l i c
a w a r e n e s s  o f  t h e  v a l u e  o f  w e l l  i n s u l a t e d  h o m e s  w i l l  c a u s e  b u i l d e r
t o  c o n s i d e r  i n c r e a s e  i n  i n s u l a t i o n .

76. Maui , HI builder of twenty $95,000 homes.

U s e s  n o  i n s u l a t i o n  i n  w a l l s , n o  i n s u l a t i o n  i n  c e i l i n g s  a n d  s i n g l e
g l a z e d  w i n d o w s  b e c a u s e , a c c o r d i n g  t o  t h e  b u i l d e r ,  “ T h e y  a r e  n o t
n e e d e d  i n  H a w a i i . "

77. Walnut Creek, CA builder of $110,000 homes.

U s e s  R - n  i n  w a l l s , R - 1 9  i n  c e i l i n g s  a n d  s i n g l e  g l a z e d  w i n d o w s .
N o t  p l a n n i n g  o n  c h a n g e s  b e c a u s e  c o n s i d e r s  p r e s e n t  l e v e l s  a d e q u a t e
f o r  c l i m a t e .

78. Fresno, CA builder of forty $55,000 homes.

U s e s  R - 1 9  i n  w a l l s  a n d  R - 3 0  i n  c e i l i n g s .  A t t e m p t s  t o  g e t  4 8 ”
overhang to shade south windows in summer. I s  c o n s i d e r i n g  u s i n g
l - i n c h  s t y r o f o a m  s h e a t h i n g . I n c r e a s e d  l e v e l s  o f  i n s u l a t i o n  g o o d
s a l e s  p o i n t .
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79.

80.

81.

82.

83.

Seattle, WA builder of twenty-five $65,000 homes.

Uses R-19 in walls, R-30 in ceil ing and insulating glass windows.
Does not plan on changes in future. Says, “We have always insulated
this way”.

Tampa, FLA builder of 150 $59,000 homes.

Uses R-3 masonry walls, R-13 in wood frame walls, R - 2 6  i n  c e i l i n g s
a n d  s i n g l e  g l a z e d  w i n d o w s . P l a n s  o n  n o  c h a n g e s  n e x t  y e a r  b e c a u s e ,
“ W e  f e e l  t h a t ,  w i t h  o u r  p r e s e n t  l e v e l s ,  w e  a r e  g i v i n g  o u r  b u y e r s
t h e  b e s t  i n s u l a t i n g  e n v e l o p e  f o r  t h e i r  d o l l a r . I n c r e a s i n g  R  v a l u e s
w o u l d  s p e n d  o u r  c u s t o m e r ’ s  d o l l a r  w i t h o u t  a d e q u a t e  r e t u r n ” .

M inneapo l is ,  MN bu i lder  o f  twenty - four  $ 9 7 , 5 0 0  h o m e s .

Uses R-20 in walls, R - 3 0  i n  c e i l i n g s  a n d  i n s u l a t i n g  g l a s s  w i n d o w s .
P l a n s  o n  i n c r e a s i n g  w a l l  a n d  c e i l i n g  i n s u l a t i o n  a n d  t r i p l e  g l a z i n g
m o r e  w i n d o w s  t o  r e d u c e  e n e r g y  c o s t s  a n d  t o  u p g r a d e  h o m e s .

H u t c h i n s o n ,  K a n s .  b u i l d e r  o f  t h i r t y  $ 4 7 , 0 0 0  h o m e s .

U s e s  R - n  i n  w a l l s ,  R - 1 9  i n  c e i l i n g s  a n d  s t o r m  w i n d o w s . S h a d e s
s o u t h  f a c i n g  w i n d o w s  w i t h  w i d e  o v e r h a n g s  a n d  p o r c h e s . P l a n s  o n
i n c r e a s i n g  i n s u l a t i o n  a m o u n t s  n e x t  y e a r  b e c a u s e  o f  c o n s u m e r  d e m a n d
a n d  b e t t e r  s a l e s . H e  a l s o  b e l i e v e s  i t  t o  b e  i n  t h e  p u b l i c  i n t e r e s t .
H e  s a i d , “ W e  t h i n k  t h e  i n d u s t r y  n e e d s  t o  e s t a b l i s h  ( i n s u l a t i o n )
s t a n d a r d s . A l l  w e  a r e  g e t t i n g  i s  s l a n t e d  i n f o r m a t i o n  f r o m
m a n u f a c t u r e r s ” .

I n d i a n a p o l i s , I n d .  b u i l d e r  o f  t h i r t y  $ 6 3 , 0 0 0  h o m e s .

U s e s  R - 1 9  i n  w a l l s ,  R - 3 0  i n  c e i l i n g  a n d  d o u b l e  g l a z i n g  i n  w i n d o w s .
D o e s  n o t  k n o w  w h e t h e r  h e  w i l l  c h a n g e  i n s u l a t i o n  l e v e l s  b u t  m a y
“ T o  s a t i s f y  t h e  b u y e r  a n d  c o n s e r v e  e n e r g y ” .  I s  c o n c e r n e d  a b o u t
i n c r e a s i n g  c o s t s  a n d  b u y e r ’ s  a b i l i t y  t o  a f f o r d  n e w  h o m e s .
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The following three tables represent the homes built by the

e i g h t y - t h r e e  s u r v e y  b u i l d e r s . T h e  d a t a  h a v e  l i t t l e ,  i f  a n y ,  s t a t i s t i c a l

v a l i d i t y  b e c a u s e  t h e  s a m p l e  w a s  n o t  chosen a t  random and the  response

d i s t r i b u t i o n  d o e s  n o t  r e s e m b l e  t h e  t o t a l  p o p u l a t i o n  d i s t r i b u t i o n .

T h e  t a b l e s  a r e  p r e s e n t e d  o n l y  t o  g i v e  a n  i n d i c a t i o n  o f  h o w  t h e

e i g h t y - t h r e e  r e s p o n d e n t s  c o l l e c t i v e l y  i n s u l a t e  t h e i r  h o m e s  a n d  h o w  m u c h

t h o s e  h o m e s  c o s t .
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W e i g h t e d  A v e r a g e  I n s u l a t i o n  a n d  P r i c e  B y  R e g i o n

R e g i o n

N e w  E n g l a n d

M i d d l e  A t l a n t i c

E a s t  N o r t h  C e n t r a l

W e s t  N o r t h  C e n t r a l

S o u t h  A t l a n t i c

E a s t  S o u t h  C e n t r a l

W e s t  S o u t h  C e n t r a l

M o u n t a i n

P a c i f i c  ( 1 )

P a c i f i c  ( 2 )

Tota l  U .S .  (1 )

H o u s e s

222

184

523

372

461

434

1567

2321

85

65

C e i l i n g  R

2 1 . 2

2 7 . 8

2 5 . 4

2 1 . 6

2 4 . 1

1 7 . 7

2 3 . 4

3 0 . 0

2 2 . 9

3 0 . 0

Weighted Averages
Wall R

14.9
13.9

13.5

13.2

13 .0

13.1

12.5
13.1

14.5
19.0

G l a z i n g

1 . 6

2 . 0

2 . 0

2 . 1

1 . 3

2 . 0

2 . 0

1 . 9

1 . 3

1 . 4

6169 25.6 13.1 1.8

Price

$43,946
53,223

56,237
51,393

47,380
53,115

34,121

44,655
66,882
58,231

$44,532

(1) including Hawaii

(2) Excluding Hawaii
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P r ice Range

$25-35,000

36-45,000

46,55,000

56-65,000

66-75,000

76-125,000

T o t a l s

H o u s e s

1675

1008

2373

497

316

230

6099

W e i g h t e d  A v e r a g e  I n s u l a t i o n  B y  P r i c e  R a n g e

A v e r a g e A v e r a g e
C e i l i n g  R W a l l  R

23.6 12.7

26.5 12.6

26.8 12.2

26.7 13.0

25.4 14.0

28.5 16.1

25.9 12.7

A v e r a g e
G l a z i n g

2 . 0

1 . 7

2 . 0

1 . 5

2 . 0

2 . 3

1 . 9

N o t e : N o t  i n c l u d e d  i n  a b o v e  w e r e  ( 5 0 )  $ 2 1 , 0 0 0  F l o r i d a  h o m e s  w i t h  R - 9  i n  c e i l i n g  a n d  O  i n  w a l l s
w i t h  s i n g l e  g l a z e d  w i n d o w s  a n d  ( 2 0 )  $ 9 5 , 0 0 0  H a w a i i  h o m e s  w i t h  O  i n  c e i l i n g  a n d  O  i n  w a l l s
w i t h  s i n g l e  g l a z e d  w i n d o w s .
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A v e r a g e  P r i c e  o f  L o t  a n d  H o u s e ,  B y  R e g i o n

R e g i o n

N e w  E n g l a n d

M i d d l e  A t l a n t i c

E a s t  N o r t h  C e n t r a l

W e s t  N o r t h  C e n t r a l

S o u t h  A t l a n t i c

E a s t  S o u t h  C e n t r a l

W e s t  S o u t h  C e n t r a l

M o u n t a i n

P a c i f i c  ( 1 )

P a c i f i c  ( 2 )

N a t i o n a l  ( 1 )

Lot

$10,107
9,846

15,240

7,555
6,823

10,410

6,755
7,993

19,195
16,712

8,636

%

23.0
18.5
27.1
14.7
14.4
19.6
19.8
17.9
28.7
28.7
19.4

H o u s e

$33,838
43,377

40,997
43,838

40,557
42,705

27,366

36,662
47,687

41,519

35,896

%

77.0

81.5

72.9

85.3
85.6

80.4

80.2
82.1

71.3
71.3
80.6

T o t a l
Se l l ing  Pr ice

$43,946

53,223

56,237

51,393

47,380

53,115
34,121

44,655

66,882

58,231

44,532

( 1 )  I n c l u d i n g  H a w a i i

( 2 )  E x c l u d i n g  H a w a i i

o


