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P r e f a c e

N e w  c o n s t r u c t i o n  i s  a  m a j o r  c o m p o n e n t  o f  t h e  N a t i o n ' s  o u t p u t  o f  g o o d s  

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

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

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

s t r u c t i o n  p r o c e s s .  B e c a u s e  o f  t h e i r  f a r - r e a c h i n g  e m p l o y m e n t  i m p a c t ,  c o n 

s t r u c t i o n  p r o j e c t s  a r e  o f t e n  r e g a r d e d  a s  a  m e a n s  o f  c o u n t e r a c t i n g  c y c l i c a l  

u n e m p l o y m e n t .

T h i s  s t u d y  o n  p u b l i c  s c h o o l  c o n s t r u c t i o n ,  a u t h o r i z e d  b y  t h e  8 6 t h  C o n g r e s s ,  

i s  t h e  f i r s t  o f  a  s e r i e s  d e s i g n e d  t o  d e t e r m i n e  t h e  l a b o r  r e q u i r e m e n t s  o f  v a r i o u s  

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

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

b u i l d i n g s .  S u b s e q u e n t  s t u d i e s  a r e  e x p e c t e d  t o  c o v e r  p u b l i c *  h o u s i n g ,  s e w e r  a n d  

w a t e r  p r o j e c t s ,  a n d ,  e v e n t u a l l y ,  a l l  m a j o r  t y p e s  o f  c o n s t r u c t i o n .

T h e  s t u d i e s  a r e  b e i n g  m a d e  b y  t h e  B u r e a u  o f  L a b o r  S t a t i s t i c s ,  D i v i s i o n  o f  

P r o d u c t i v i t y  a n d  T e c h n o l o g i c a l  D e v e l o p m e n t s ,  u n d e r  t h e  s u p e r v i s i o n  o f  J a m e s  F .  

W a l k e r .  H e r m a n  J .  R o t h b e r g  d i r e c t e d  t h e  c o l l e c t i o n  o f  s t a t i s t i c a l  d a t a  i n  t h e  

f i e l d  a n d  R o n a l d  E .  K u t s c h e r  w a s  i n  c h a r g e  o f  t h e  g r o u p  d e t e r m i n i n g  t h e  t o t a l  

l a b o r  r e q u i r e m e n t s .

T h e  B u r e a u  i s  g r a t e f u l  t o  t h e  s t a f f  o f  t h e  H o u s i n g  a n d  H o m e  F i n a n c e  

A g e n c y  f o r  t h e i r  e x c e l l e n t  c o o p e r a t i o n  a n d  f o r  m a k i n g  a v a i l a b l e  t h e  d a t a  o n  

f e d e r a l l y  a i d e d  s c h o o l  p r o j e c t s ,  w h i c h  c o m p r i s e  a n  i m p o r t a n t  p a r t  o f  t h i s  

s t u d y .
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LABOR REQUIREMENTS FOR SCHOOL CONSTRUCTION

I n t r o d u c t i o n

P u b l i c  s c h o o l  c o n s t r u c t i o n  w a s  s e l e c t e d  f o r  t h e  f i r s t  o f  t h i s  s e r i e s  o f  

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

i t  r e p r e s e n t s  o f  a l l  n e w  p u b l i c  c o n s t r u c t i o n  e x p e n d i t u r e s  a n d  b e c a u s e  o f  t h e  

w i d e s p r e a d  e x p r e s s i o n  o f  n e e d  f o r  n e w  c l a s s r o o m s .  E x p e n d i t u r e s  f o r  p u b l i c  

s c h o o l  c o n s t r u c t i o n ,  a t  a n  a n n u a l  r a t e  o f  o v e r  $ 2 . 5  b i l l i o n  i n  I 9 6 0 ,  a c c o u n t e d  

f o r  a b o u t  o n e - s i x t h  o f  t o t a l  p u b l i c  c o n s t r u c t i o n  o u t l a y s  a n d  w e r e  s e c o n d  i n  

v o l u m e  o n l y  t o  t h o s e  f o r  h i g h w a y s .

T h e  n e e d  f o r  n e w  c l a s s r o o m  s p a c e  h a s  b e e n  e m p h a s i z e d  i n  r e c e n t  p u b l i 

c a t i o n s  o f  t h e  U . S .  O f f i c e  o f  E d u c a t i o n .  M o r e  t h a n  4 2 7 , 0 0 0  c l a s s r o o m s  w i l l  b e  

n e e d e d  o v e r  t h e  n e x t  5  y e a r s ,  a c c o r d i n g  t o  e s t i m a t e s  b y  t h a t  O f f i c e ,  w h i c h  

t a k e  i n t o  a c c o u n t  c u r r e n t  r e p l a c e m e n t  n e e d s ,  a n d  t h e  b a c k l o g  a c c u m u l a t e d  a s  

o f  t h e  f a l l  o f  1 9 6 0 .  T h e  c u r r e n t  a n n u a l  r a t e  o f  c o n s t r u c t i o n ,  a t  a l m o s t

7 0 , 0 0 0  ( o r  3 4 7 , 0 0 0  o v e r  t h e  n e x t  5  y e a r s ) ,  w o u l d  r e s u l t  i n  a n  a n n u a l  d e f i c i t  

o f  1 6 , 0 0 0 ,  c u m u l a t i n g  t o  a  t o t a l  o f  8 0 , 0 0 0 .  I f  c u r r e n t  c o n s t r u c t i o n  w e r e  

i n c r e a s e d  t o  e l i m i n a t e  t h i s  d e f i c i t ,  t h e  O f f i c e  o f  E d u c a t i o n  w o u l d  e s t i m a t e  

r e q u i r e m e n t s  f o r  t h e  n e x t  s u c c e e d i n g  5 - y e a r  p e r i o d  a t  a l m o s t  2 0 0 , 0 0 0  c l a s s 

r o o m s ,  o r  a b o u t  3 8 , 0 0 0  a  y e a r .

N e w  b u i l d i n g  a c c o u n t e d  f o r  m o s t  o f  t h e  n e w  c l a s s r o o m s  c r e a t e d  i n  1 9 5 8 - 5 9 .  

A n  i n d e t e r m i n a t e  n u m b e r  r e s u l t e d  f r o m  c o n v e r s i o n s  o f  f a c i l i t i e s  n o t  o r i g i n a l l y  

p l a n n e d  f o r  c l a s s r o o m  u s e  o r  f r o m  p r o v i s i o n  o f  t e m p o r a r y  f a c i l i t i e s ;  s o m e  w e r e  

p r o v i d e d  t h r o u g h  a d d i t i o n s  t o  e x i s t i n g  s c h o o l s .

N a t u r e  o f  S u r v e y

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

s c h o o l s  c o n s t r u c t e d  i n  v a r i o u s  r e g i o n s  o f  t h e  U n i t e d  S t a t e s .  D a t a  w e r e  c o l 

l e c t e d  f r o m  1 2 8  p r o j e c t s  ( 8 5  e l e m e n t a r y  a n d  4 3  j u n i o r  a n d  s e n i o r  h i g h  s c h o o l s )  

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

t h e  s c h o o l s  b u i l t  u n d e r  c o n t r a c t s  a w a r d e d  b e t w e e n  J u l y  1 9 5 8  a n d  J u n e  1 9 5 9 .  I n  

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

s t u d i e d ,  t h e  p r o j e c t s  i n c l u d e d  i n  t h e  s u r v e y  w e r e  l i m i t e d  t o  n e w ,  w h o l e  s c h o o l  

p r o j e c t s ,  e x c l u d i n g  a d d i t i o n s .  1 /

1 /  F o r  a  m o r e  d e t a i l e d  d e s c r i p t i o n  o f  m e t h o d  a n d  f o r  a  l i s t  o f  S t a t e s  

i n c l u d e d  i n  e a c h  r e g i o n ,  s e e  a p p e n d i x  A .

1
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T h e  s t u d y  w a s  d e s i g n e d  p r i m a r i l y  t o  d e t e r m i n e  t h e  m a n - h o u r s  i m p l i c i t  i n  

a  f i x e d  d o l l a r  v o l u m e  ( $ 1 , 0 0 0 )  o f  s c h o o l  c o n s t r u c t i o n .  M a n - h o u r s ,  a s  d e f i n e d  

f o r  t h e  s u r v e y ,  i n c l u d e  b o t h  t h e  o n - s i t e  c o n s t r u c t i o n  e m p l o y m e n t  a n d  t h e  o f f 

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

s t r u c t i o n .  D a t a  f o r  o n - s i t e  l a b o r  i n c l u d e d  t o t a l  m a n - h o u r s  f o r  w o r k e r s  i n  

e a c h  o c c u p a t i o n  u t i l i z e d  o n  t h e  p r o j e c t .  F o r  a b o u t  h a l f  o f  t h e  p r o j e c t s ,  

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

P r o j e c t  d a t a  w e r e  d e v e l o p e d  t o  s h o w  f o r  v a r i o u s  c h a r a c t e r i s t i c s  t h e  

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

m e t r o p o l i t a n  a r e a s ,  a n d  b e t w e e n  e l e m e n t a r y  a n d  s e c o n d a r y  s c h o o l s .

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

g r e a t l y  a m o n g  s y s t e m s .  A l t h o u g h ,  i n  s o m e  i n s t a n c e s ,  t h e  a p p l i c a t i o n  o f  l o c a l  

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

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

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

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

o m i s s i o n  w a s  n e c e s s a r y  b e c a u s e  o f  t h e  w i d e  v a r i a t i o n s  a m o n g  t h e  1 3 , 0 0 0  s c h o o l  

s y s t e m s  o f  t h e  c o u n t r y .  T h e  l a r g e r  s y s t e m s ,  w i t h  t h o u s a n d s  o f  f u l l - t i m e  

e m p l o y e e s ,  f r e q u e n t l y  m a i n t a i n  t h e i r  o w n  a r c h i t e c t u r a l  a n d  e n g i n e e r i n g  d e p a r t 

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

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

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

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

c o v e r e d  b y  t h e  c o n s t r u c t i o n  c o n t r a c t .  I n  a d d i t i o n ,  t h e  l a b o r  t i m e  r e q u i r e d  t o  

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

t o  t h e  s c h o o l  b u i l d i n g ,  s u c h  a s  b l a c k b o a r d s  o r  w a r d r o b e s  i n s t a l l e d  b y  b u i l d i n g  

c o n t r a c t o r s ,  w a s  i n c l u d e d .

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

w o r k e r s  a n d  t h e i r  e m p l o y e r s — t h e  m u l t i p l i e r  e f f e c t — w a s  n o t  c o n s i d e r e d  w i t h i n  

t h e  s c o p e  o f  t h e  s t u d y .
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G e n e r a l  S u r v e y  F i n d i n g s  a n d  C h a r a c t e r i s t i c s

E a c h  $ 1 , 0 0 0  o f  c o n s t r u c t i o n  c o n t r a c t  i n v o l v e d  i n  t h e  b u i l d i n g  o f  e l e m e n 

t a r y ,  j u n i o r ,  a n d  s e n i o r  h i g h  s c h o o l s  i n  1 9 5 9  r e s u l t e d  i n  2 1 2  m a n - h o u r s  o f  

e m p l o y m e n t .  O f  t h e s e ,  8 4  h o u r s  w e r e  f o r  o n - s i t e  e m p l o y m e n t  i n  t h e  c o n s t r u c t i o n  

i n d u s t r y .  A  t o t a l  o f  1 2 8  h o u r s  w e r e  r e q u i r e d  f o r  v a r i o u s  o f f - s i t e  a c t i v i t i e :  

t o  p r o d u c e  a n d  d e l i v e r  t h e  m a t e r i a l s  a n d  e q u i p m e n t  u s e d  b y  c o n s t r u c t i o n  c o n 

t r a c t o r s ,  p l u s  o f f - s i t e  e m p l o y m e n t  r e q u i r e d  b y  t h e  c o n s t r u c t i o n  i n d u s t r y .

( S e e  c h a r t  1 . )  T h e  m a n - h o u r s  o f  e m p l o y m e n t  w e r e  a l l o c a t e d  a s  f o l l o w s :

M a n - h o u r s

p e r  $ 1 , 0 0 0  o f  c o n t r a c t

N u m b e r P e r c e n t

T o t a l  m a n - h o u r s  . . . . . . . . . . . . . 2 1 2 1 0 0

C o n s t r u c t i o n :

O n - s i t e  * . * * . , . , . . * * * . , , 8 4 3 9

4O f f - s i t e  . . . . . . . . . . . . . . . . 1 0

M a n u f a c t u r i n g  ............................................................... 3 7

T r a n s p o r t a t i o n  f . . . . . . . . . . . . . . . .  8 4

T r a d e  a n d  s e r v i c e  .  + 2 0 9

O t h e r  i n d u s t r y  e m p l o y m e n t  • . . 6

O n  t h e  a v e r a g e ,  s c h o o l s  c o n s t r u c t e d  i n  1 9 5 9  c o s t  a b o u t  $ 7 3 0 , 0 0 0  

( e x c l u s i v e  o f  s i t e  a n d  p l a n n i n g  c o s t s )  a n d  t o o k  a b o u t  a  y e a r  t o  b u i l d .  T h i s  

c o n s t r u c t i o n  c r e a t e d  a  y e a r ' s  e m p l o y m e n t  f o r  8 1  w o r k e r s — 3 8  i n  d i r e c t  c o n 

s t r u c t i o n  a n d  4 3  i n  t h e  v a r i o u s  o t h e r  a c t i v i t i e s  i n d i r e c t l y  r e q u i r e d  t o  f u r n i s h  

t h e  b u i l d i n g  m a t e r i a l s ,  e q u i p m e n t ,  a n d  s u p p l i e s  u s e d  i n  c o n s t r u c t i o n .  2 /

R e c e n t l y ,  a b o u t  $ 2 . 5  b i l l i o n  a  y e a r  h a v e  b e e n  s p e n t  o n  c o n s t r u c t i o n  o f  

p u b l i c  s c h o o l s .  T h i s  w o u l d  i n d i c a t e  t h a t  s c h o o l  b u i l d i n g  h a s  b e e n  t h e  s o u r c e  

o f  m o r e  t h a n  1 1 5 , 0 0 0  j o b s  a n n u a l l y  f o r  o n - s i t e  w o r k  i n  t h e  c o n s t r u c t i o n  i n d u s 

t r y  a n d  1 6 0 , 0 0 0  f o r  o f f - s i t e  a c t i v i t i e s  s u p p l y i n g  t h e  m a t e r i a l s  a n d  s e r v i c e s  

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

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

2 /  T h e  a n n u a l  e m p l o y m e n t  e s t i m a t e  o f  c o n s t r u c t i o n  w o r k e r s  i s  b a s e d  o n  

5 0  t i m e s  t h e  1 9 5 9  a v e r a g e  e m p l o y m e n t  i n  c o n t r a c t  c o n s t r u c t i o n  w o r k  o f  3 5 . 8  

h o u r s  a  w e e k .  F o r  o t h e r  t y p e s  o f  e m p l o y m e n t ,  2 , 0 0 0  h o u r s  w e r e  c o n s i d e r e d  a  

y e a r ' s  e m p l o y m e n t .
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Chart 1. Distribution of Man-Hours for Each 
$1,000 of School Construction Contract, 1959
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The su rvey  d is c lo s e d  t h a t ,  a lth o u gh  more than h a l f  o f  th e  p r o je c t s  w ith in  
th e  scope o f  th e stu d y  had o n - s i t e  la b o r req u irem en ts ra n g in g  from 75 to  95 
m an-hours per $1,000 o f  c o n tr a c t ,  th e r e  was s u b s ta n tia l  v a r ia t io n  among i n d i
v id u a l i n s t a l l a t i o n s .  Some o f  th e  v a r i a t i o n  r e f l e c t e d  d if fe r e n c e s  in  typ e  and 
s i z e  o f  sc h o o ls  and d if fe r e n c e s  between m e tr o p o lita n  and n o n m etro politan  a r e a s ,  
and ge o g ra p h ic  lo c a t io n .  The v a r ia t io n  in  u n it  manpower req u irem en ts a s s o c i
a te d  w ith  th e se  c h a r a c t e r i s t i c s  p lu s  o th e r s  in v o lv in g  s p e c i f i c  c o n s tr u c tio n  
fe a tu r e s  (s e e  t a b le  2) are d is c u s s e d  in  more d e t a i l  in  a l a t e r  s e c tio n  o f  t h i s  
r e p o r t .  Man-hour req u irem en ts per $1,000 o f  c o n s tr u c tio n  c o n tr a c t  fo r  secon d ary  
sc h o o ls  (83 hours) were 4 l e s s  than th e  a v e ra g e  fo r  elem en tary s c h o o ls . The 
a v e ra g e  req u irem en ts fo r  m e tr o p o lita n  lo c a t io n s  (83 hours) were s i m i l a r l y  
low er than fo r  n o n m etro p o litan  a re a s  ( 8 7 ) .  S ch o o ls c o n s tr u c te d  in  th e n o rth 
e a s te r n  p a rt o f  th e co u n try  avera ged  76 m an-hours compared w ith  99 in  th e  Sou th . 
L arge p r o je c ts  t y p i c a l l y  re q u ir e d  few er m an-hours per $1,000 o f  c o n tr a c t  than  
sm all on es.

These o b served  v a r ia t io n s  in  tu rn  r e f l e c t e d  b a s ic  u n d e r ly in g  f a c t o r s  
a f f e c t i n g  manpower req u irem en ts such a s —

1 .  E x te n t o f  use o f  m ech an ical equipment in c lu d in g  c r a n e s , e le v a t o r s ,
and co n ve y o rs;

2 . Amount o f  p r e fa b r ic a te d  components used in  c o n s tr u c tio n ; and
3 . The p ro p o rtio n  o f  s k i l l e d  a s  compared to  u n s k il le d  la b o r  em ployed.

D iffe r e n c e s  in  group a v e ra g e s  c i t e d  may r e f l e c t  v a r y in g  com bin ation s o f  
th e se  f a c t o r s .  For exam ple, some o f  the lower u n it  m an-hours ob served  fo r  
m e tr o p o lita n  a rea  s c h o o ls  m igh t be a t t r ib u t e d  to  th e f a c t  th a t  th e  s tr u c tu r e s  
were o f  s u f f i c i e n t  s i z e  to  e n a b le  the c o n tr a c to r  to  ta k e  ad va n ta ge o f  the  
b u ild in g  equipment fr e q u e n tly  a v a i la b le  in  la r g e  c i t i e s .  In  a d d it io n , p r o je c t s  
in  m e tr o p o lita n  a re a s g e n e r a l ly  had a c c e s s  to  a more h ig h ly  s k i l l e d  la b o r  
f o r c e .  In  some in d iv id u a l p r o je c t s ,  th e  p a r t ic u la r  com bin ation s o f  th e s e  
f a c t o r s  caused w ide v a r i a t i o n  in  man-hour re q u ire m en ts.

High man-hour req u irem en ts tended to  be a s s o c ia te d  w ith  lower avera ge  
wage r a t e s .  The p ro p o rtio n  o f  t o t a l  c o n tr a c t  r e p r e s e n te d  by o n - s i t e  wages 
(w ages per hour tim es hours) was f a i r l y  c o n sta n t among v a r io u s  sch o o l p r o j e c t s ,  
about 26 p e r c e n t.

M a te r ia ls  c o s t s ,  in c lu d in g  s u p p lie s  and d e p r e c ia tio n  o f  equipm ent, a v e r
aged about 56 p e rc e n t o f th e c o n s tr u c tio n  c o n tr a c t ,  or about $555 per $ 1,0 0 0 . 
(S ee c h a r t 2 and t a b le  1 4 .)  V a r ia tio n s  from t h i s  p ro p o rtio n  w ere r e l a t i v e l y  
s m a ll. In  n e a r ly  70 p e rc e n t o f  th e  p r o je c t s  s tu d ie d , m a te r ia ls  c o s t s  acco u n ted  
fo r  52 to  62 p e rc e n t o f  th e c o n tr a c t .  Of th e  p ro p o rtio n  a s c r ib e d  to  m a te r ia ls ,  
a l i t t l e  more than $100, or 18 p e rc e n t o f  th e  $555 was a l lo c a t e d  to  th e tr a n s 
p o r ta t io n , w arehou sin g, and tr a d e  in d u s t r ie s .  The rem aining $455 r e p r e s e n ts  
th e  p roducers* v a lu e  o f  th e m a te r ia ls  u sed , d is t r ib u t e d  among m a n u fa ctu rin g,  
m in in g, s e r v ic e s ,  and o th e r  in d u s t r ie s .  The r e s id u a l  18 p e r c e n t, w h ile  n o t  
s tu d ie d , would have co vere d  such ite m s a s  overhead and a d m in is tr a tiv e  c o s t s ,  
t a x e s ,  and supplem entary wage b e n e f i t s .
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Chart 2. Percent Distribution of On-Site Wages 
and Materials Used for Each $1,000 of School 

Construction Contract, 1959
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The stu d y  o f  la b o r  req u irem en ts e v e n t u a lly  p ro vid e d  s e v e r a l ty p e s  o f  
in fo rm a tio n  r e l a t i n g  to  th e  k in d s o f  m a te r ia ls  u sed , th e  ty p e s  o f  employment 
g e n e ra te d , th e tim in g  o f  employment, and th e  sh are o f  t o t a l  employment used by  
th e  v a r io u s  s p e c i a l- t r a d e s  c o n tr a c to r s . These a re  d is c u s s e d  in  d e t a i l  in  
l a t e r  s e c tio n s  o f  th e  r e p o r t.

Sch ool C h a r a c t e r is t i c s

The s iz e  and c o s t  o f  th e  sc h o o ls  s tu d ie d  a vera g ed  as fo llo w s :

F lo o r s p a c e .................... ..
C o st p er square fo o t  ..............
Number o f  classro o m s .............
C o st p er classroom  ..................
School c o n s tr u c tio n  c o s t  . . .

A verage

5 1 . 4  thousand square f e e t  
$ 1 4 .1 6  
21
$35,000
$730,000

The s i z e  and c o s t  o f  in d iv id u a l s c h o o ls , o f  c o u r s e , v a r ie d  c o n s id e r a b ly  by  
ty p e  o f  s c h o o l, lo c a t io n ,  and ty p e  o f  c o n s tr u c tio n . (S ee t a b le  1 . )

I f  elem en tary sc h o o ls  a r e  co n sid e re d  s e p a r a te ly  from secondary s c h o o ls ,  
i t  becomes ap p aren t th a t  th e  l a t t e r  a r e  more c o s t l y ,  have more rooms, and c o s t  
more per room, r e f l e c t i n g  a d d it io n a l  f a c i l i t i e s  r e q u ir e d  fo r  h ig h e r  l e v e l s  o f  
e d u c a tio n .

A verage c o s t  p er—  A verage
............... — .....■ — -  ■ ■ ■ ■ ■ ■ — —■ ■  — number o f

School Square f o o t  Classroom  classro o m s

Elem entary . . .  $370,000 $ 13 .2 6  $24,800 15
Secondary . . . .  1,4 3 3 ,0 0 0  1 4 .6 7  44,300 32

S c h o o ls  c o n s tr u c te d  in  m e tr o p o lita n  a r e a s— about 55 p e rc e n t o f  th o se  
s tu d ie d — were g e n e r a l ly  la r g e r  and more e x p e n s iv e  in  t o t a l  c o s t ,  c o s t  per  
square f o o t ,  and per classroom  than  th o se b u i l t  in  n on m etro po litan  a r e a s .

D e s p ite  c e r t a in  d if fe r e n c e s  n oted in  th e c h a r a c t e r i s t i c s  o f  th e s c h o o ls ,  
th e  g r e a t  m a jo r ity  had many s im ila r  f e a t u r e s .  About 80 p e rc e n t o f  th e  s c h o o ls  
w ere o n e -s to r y  s t r u c t u r e s ,  w ith o u t basem en ts. E x te r io r  w a l ls  w ere g e n e r a lly  
o f  m asonry and th e  f lo o r s  w ere poured c o n c r e te  co vered  w ith  some ty p e  o f  s o f t  
t i l e ,  u s u a lly  a s p h a lt .

D iffe r e n c e s  in  c o n s tr u c tio n  w ere n o ted  in  th e  ty p e  o f fra m in g, and th e  
c o n s tr u c tio n  o f  th e  r o o f  d e ck . About 40 p e rc e n t o f  th e  sc h o o ls  had s t e e l  
fram es; 15 p e r c e n t, a l l  lo c a te d  in  th e  N e s t, had wooden fram es. The rem ainder  
w ere alm o st e q u a lly  d iv id e d  between r e in fo r c e d  c o n c r e te  and lo a d -b e a r in g  
m asonry s t r u c t u r e s .
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The m ajor r e g io n a l d if f e r e n c e  was r e f l e c t e d  in  th e  more fre q u e n t u se  o f  
wood p ro d u c ts  in  th e  West and a c o r r e s p o n d in g ly  s m a lle r  u se o f  c l a y  p ro d u cts*  
O ther r e g io n a l d if fe r e n c e s  w ere m inor or r e s t r i c t e d  t o  s p e c i f i c  l o c a l i t i e s ,  
fo r  exam ple, r e l a t i v e l y  g r e a te r  u se o f  sto n e  in  q u a rry  a re a s*

M ost o f  th e  s c h o o ls  (83 p e rc e n t)  had c a f e t e r i a s  w ith  co o k in g f a c i l i t i e s *  
A u d itoriu m s and gymnasiums w ere g e n e r a lly  found o n ly  in  secon d ary s c h o o ls ;  
o th e r  s c h o o ls  g e n e r a lly  had a m u ltip u rp o se  room t h a t  se rve d  f o r  a s s e m b lie s  a s  
w e ll  a s  o th e r  purposes*
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Labor Requirem ents in  th e  P a s t

I t  would be o f  c o n s id e r a b le  i n t e r e s t  to  compare la b o r  req u irem en ts fo r  
c u r r e n t sch o o l c o n s tr u c tio n  w ith  req u irem en ts fo r  p a s t  p e r io d s . U n fo r tu n a te ly ,  
o n ly  a l im it e d  amount o f  in fo rm a tio n  i s  a v a i l a b le  and i t  cannot r e a d i l y  be  
used fo r  com parison w ith  c u r r e n t d a ta . The two m ajor problem s a r e  th e  change  
in  c o s t  ( p r ic e )  o f  c o n s tr u c tio n  and changes in  p h y s ic a l  s p e c i f i c a t i o n s .

Changes in  c o s t s  o f  m a te r ia ls  and o f  la b o r , and o f  th e r e l a t i v e  propor
t io n s  o f  each , a f f e c t  th e t o t a l  p r ic e  o f  c o n s tr u c t io n . A dequate p r ic e  in d ex es  
a r e  n o t a v a i l a b le  fo r  a d ju s t in g  th e  d o lla r  v a lu e s  o f  sch o o l c o n s tr u c tio n  c o s ts  
in  two tim e p e r io d s . However, a v e r y  rough ad ju stm en t f o r  p r ic e  change in d i
c a te s  t h a t  t o t a l  m an-hours per $1,000 ( i n  c o n s ta n t p r ic e s )  o f  sch o o l con
s t r u c t io n  have d e c lin e d  by a p p ro x im a te ly  o n e -th ir d  in  th e  p a s t  20 y e a r s , 3/ 
w ith  a g r e a te r  d e c lin e  o c c u r r in g  fo r  o n - s i t e  employment th an  fo r  o f f - s i t e  
employment. P a r t  o f  t h i s  d if f e r e n c e ,  p o s s ib ly  a l l  o f  i t ,  m e re ly  r e f l e c t e d  th e  
tr a n s fe r  o f  work from o n - s i t e  to  o f f - s i t e  o p e r a tio n s  as a r e s u l t  o f  g r e a te r  
u se o f  p r e fa b r ic a te d  u n it s  and chan ges in  ty p e  o f  p h y s ic a l  s t r u c t u r e .

The d e c lin e  in  t o t a l  la b o r  req u irem en ts r e f l e c t s  n o t o n ly  in c re a s e d  
e f f i c i e n c y  b u t a ls o  changes in  p h y s ic a l  s p e c i f i c a t i o n .  V ery few  d e t a i l s  o f  
c o n s tr u c tio n  fo r  th e sc h o o ls  su rveyed  20 y e a r s  ago are  a v a i l a b le .  However, 
s c h o o ls  b u i l t  a t  t h a t  tim e w ere g e n e r a lly  m u lt is t o r ie d  in  c o n tr a s t  to  th e  
c u r re n t s i n g le - s t o r i e d  s t r u c t u r e s ;  in t e r n a l  f i n i s h i n g  was u s u a lly  p la s t e r  in  
c o n tr a s t  to  c u r re n t p a in te d  c in d e r  b lo c k . M ethods o f  l i g h t i n g ,  h e a t in g ,  and 
v e n t i l a t i o n  have im proved, r e q u ir in g  d i f f e r e n t  m a te r ia ls  and d i f f e r e n t  te c h 
n iq u e s o f  i n s t a l l a t i o n .  The u se o f  p r e fa b r ic a te d  components has a lr e a d y  been  
m entioned. (Changes fo r  s p e c i f i c  k in d s o f  m a te r ia ls  a re  shown in  th e  s e c t io n  
on M a te r ia l  R eq u irem en ts.)

3/ Based on u n p u b lish ed  d a ta  fo r  p u b lic  works p r o je c t s  b u i l t  in  th e  
l a t e  19 3 0 *8 .
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O n -S ite  Man-Hour R equirem ents

Man-hour req u irem en ts a t  th e  c o n s tr u c tio n  s i t e  avera ged  84 p er $1,000 o f  
c o n s tr u c tio n  c o n tr a c t ,  w ith  more than h a l f  o f  th e in d iv id u a l  p r o je c t s  ra n g in g  
betw een 75 and 95 h o u rs. However, th e  o v e r a l l  ran ge was much w id e r, r e f l e c t i n g  
s p e c i a l  c ircu m sta n ce s a s s o c ia t e d  w ith  th e  p r o je c t s  w hich tended to  in c r e a s e  o r  
d e c re a se  u n it  la b o r re q u ire m e n ts. A p a rt from th e  v a r i a t i o n  in  la b o r  r e q u ir e 
m ents e x h ib ite d  by a ra n k in g o f  in d iv id u a l p r o je c t s ,  th e  su rve y  a ls o  d is c lo s e d  
th e  e x is te n c e  o f  marked d if fe r e n c e s  in  group a v e ra g e s  when th e  d a ta  were  
a n a ly z e d  by v a r io u s  c r i t e r i a  such a s  ty p e  o f  s c h o o l, s i z e ,  lo c a t i o n ,  or  
c h a r a c t e r i s t i c s  o f  c o n s tr u c tio n . (See t a b le  2 .)  I t  sh ould  be n oted  th a t  man
hour req u irem en ts per d o lla r  fr e q u e n tly  do n ot p a r a l l e l  req u irem en ts p er square  
f o o t .  D iffe r e n c e s  in  d e s ig n , m a t e r ia ls ,  and r e l a t i v e  c o s t s  w i l l  a f f e c t  th e  
com parison s, e s p e c i a l l y  betw een r e g io n s .

L arge p r o j e c t s ,  secon d ary s c h o o ls , and th o s e  b u i l t  in  m e tr o p o lita n  a r e a s  
and in  th e  n o r th e a s te r n  p a r t  o f  th e  co u n try  tended to  show low er man-hour 
req u irem en ts p er $1,000 o f  c o n tr a c t  fo r  s i t e  la b o r .

U n d erlyin g much o f  the v a r i a t i o n  in  la b o r re q u ire m en ts o f  in d iv id u a l  
p r o je c t s  and group a v e ra g e s  a re  th e  th r e e  m ajor f a c t o r s  d is c u s s e d  below . 
A lth o u gh  i t  seemed im p r a c tic a l to  atte m p t to  m easure p r e c i s e l y  th e  im pact o f  
any o f  th e s e  f a c t o r s  on manpower re q u ire m en ts, t h e i r  in flu e n c e  was c l e a r l y  
ap p aren t in  many o f  th e  p r o je c t s  o r groups w hich re q u ir e d  few er m an-hours than  
o th e r s . T h ese f a c t o r s  a r e :

1 .  Use o f  equipment such a s  c r a n e s , e le v a t o r s ,  and co n v e y o rs. I t  was 
fr e q u e n tly  ob served  t h a t  th e  la r g e  p r o je c t s  and th o se b u i l t  in  m e tr o p o lita n  
a r e a s  made g r e a te r  u se o f  m ech an ical equipm ent. In  g e n e r a l,  th e s e  p r o je c t s  
tended to  show lower u n it  man-hour re q u ire m e n ts. Sm all p r o j e c t s ,  o r th o se  
some d is ta n c e  from a v a i l a b le  equipm ent, w ere a b le  to  ta k e  ad va n ta ge o f  th e s e  
d e v ic e s .  The degree o f  m e ch a n iza tio n  v a r ie d ,  a l s o ,  by r e g io n .

2 . Amount o f  p r e fa b r ic a te d  components used in  c o n s tr u c t io n . An exam i
n a tio n  o f  th e  d ata  fo r  in d iv id u a l p r o je c t s  shows t h a t  th e  amount o f  p r e f a b r i
c a te d  components used i s  one o f  th e  more im portan t f a c t o r s  a f f e c t i n g  man-hour 
re q u ire m e n ts. P r e f a b r ic a t io n  i s  used a t  v a r io u s  s ta g e s  in  c o n s tr u c t io n . Some 
p r o je c t s  used p r e fa b r ic a te d  c o n c r e te  u n its  in  th e  c o n s tr u c tio n  o f  th e  fram e, 
o th e r s  used p r e fa b r ic a te d  w a ll  p a n e ls , and many used p r e fa b r ic a te d  u n it s  in  
th e  i n t e r i o r  f i n i s h  such a s  in  window and door fram es, ta c k  and c h a lk  b o a rd s,  
and w ardrobes.

A lth ou gh  o n - s i t e  la b o r  i s  reduced through t h i s  p r a c t i c e ,  i t  i s  p o s s ib le  
th a t  much o f  th e d if fe r e n c e  i n  man-hour req u irem en ts betw een p r o je c t s  w ith  a  
h ig h  d egree o f  p r e f a b r ic a t io n  and o th e r  p r o je c t s  may m e re ly  be due to  tr a n s f e r  
from th e s i t e  to  more rem ote shops and f a c t o r i e s .
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3* Employment o f  la r g e r  p ro p o rtio n  o f s k i l l e d  r a th e r  than u n s k il le d  
la b o r * In  g e n e r a l, low man-hour req u irem en ts on a p r o je c t  w ere fr e q u e n tly  
a s s o c ia te d  w ith  g r e a te r  than a vera ge u se o f s k i l l e d  craftsm en * In  m ost c a t e 
g o r ie s  shown in  t a b le  3 , low er p ro p o r tio n s  o f  la b o r e r s  and h e lp e r s  w ere  
r e la t e d  to  low er man-hour req u irem en ts per $1,000 o f c o n tr a c t .

R e g io n a l Group Comparisons

The d is t r ib u t i o n  o f  p r o je c t s  by o n - s i t e  man-hour req u irem en ts v a r ie d  by 
r e g io n . (See t a b le  4 .)  The g r e a t  m a jo r ity  o f  p r o je c t s  in  th e N o rth e a st  
r e q u ir e d  few er than th e  84 m an-hours re q u ire d  n a t io n a lly  on th e a v e ra g e . The 
r e l a t i v e l y  low a v e ra g e  in  th a t  r e g io n , 76 m an-hours per $1,0 0 0 , i s  b e lie v e d  
to  r e f l e c t  th e  g r e a te r  u se o f  equipm ent, p r e f a b r ic a t io n , and s k i l l e d  cra fts m e n .  
(See c h a r t 3 .)  The same f a c t o r s  w ere a ls o  n oted fo r  p r o je c t s  c o n s tr u c te d  in  
th e  W est, where 70 p e rc e n t o f  th e s c h o o ls  re q u ire d  few er than 84 m an-hours per  
$1,000 o f  c o n tr a c t  and th e r e g io n a l a v e ra g e  was 8 1.

More than 80 p e rc e n t o f  th e sch o o l p r o je c t s  in  th e South f e l l  in  th e  
upper ran ge o f  man-hour req u irem en ts and, in  g e n e r a l, r e f l e c t e d  more fre q u e n t  
u se o f  la b o r e r s  and h e lp e r s .  The a vera ge p r o je c t  in  th e South r e q u ire d  99 
m an-hours per $1,000 o f  c o n tr a c t .

Data from th e North C e n tr a l r e g io n  p r o je c t s  la ck e d  th e  c o n c e n tr a tio n  
n oted  in  o th e r  re g io n s  and man-hour req u irem en ts fo r  in d iv id u a l p r o je c ts  
exten ded over a w ide ra n g e . The a v e ra g e  fo r  t h i s  r e g io n , 83 m an-hours per  
$1,0 0 0 , was c lo s e  to  th e  n a tio n a l a v e r a g e .

O ther Group Com parisons

Elem entary sc h o o ls  re q u ire d  more o n - s i t e  m an-hours fo r  each $1,000 o f  
c o n tr a c t  than secondary s c h o o ls , 87 compared w ith  83. T h is  r e la t io n s h ip ,  
however, was n o t c o n s is t e n t  in  th e  d i f f e r e n t  r e g io n s  and may be a r e f l e c t i o n  
o f o th e r  f a c t o r s ,  such a s  th e  s i z e  o f  p r o je c t  or d if fe r e n c e s  in  d e s ig n .

About th e  same d i f f e r e n t i a l  was n oted in  u n it  man-hour requ irem en ts  
betw een sc h o o ls  c o n s tr u c te d  in  n o n m etro p o litan  a r e a s  and th o se in  m e tr o p o lita n  
a r e a s . The few er hours r e q u ire d  f o r  p r o je c t s  in  th e  m e tr o p o lita n  a r e a s , e x c e p t  
in  th e W est, a re  p ro b a b ly  a t t r i b u t a b l e  to  th e  f a c t  th a t  m ost o f  them a r e  la r g e r  
and more e x p e n s iv e  p er square f o o t ,  th u s making i t  f e a s i b l e  fo r  b u ild e r s  to  
ta k e  ad van tage o f  th e econom ies in  la b o r tim e o ffe r e d  by th e  use o f more h eavy  
equipment a v a i l a b le  in  m ost m e tr o p o lita n  a r e a s , as w e ll  a s  p r e fa b r ic a te d  com
ponen ts and h ig h ly  s k i l l e d  la b o r f o r c e s .  The d if fe r e n c e s  in  th e  la b o r r e q u ir e 
m ents between th e se  two groups were m ost n o t ic e a b le  in  th e  South and North  
C e n tr a l r e g io n s .

In g e n e r a l, th e sm a lle r  p r o je c t s  re q u ire d  more o n - s i t e  m an-hours per  
$1,000 o f c o n tr a c t ,  b u t th e  d if fe r e n c e s  in  a v e ra g e s  were u s u a lly  s m a ll. The 
v a r i a t i o n  in  man-hour req u irem en ts o f  in d iv id u a l p r o je c t s ,  e s p e c i a l l y  w ith in
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r e g io n s *  would in d ic a te  th a t*  in  th e  ab sen ce o f  p ro ced u res f e a s i b l e  w ith  
la r g e  p r o je c t s  to  redu ce manpower req u irem en ts* o th e r  f a c t o r s  r e f l e c t i n g  
lo c a l  c o n d itio n s  a r e  more im p ortan t than p r o je c t  s i z e  in  d ete rm in in g man-hour 
req u irem en ts per d o lla r  o f  c o n t r a c t .

The typ e  o f  fram in g used in  th e  p r o je c t s  had no c o n s is t e n t  e f f e c t  on th e  
la b o r re q u ire m en ts. On th e  a v e ra g e * c o n c r e te  framed sc h o o ls  had th e  h ig h e r  
o n - s i t e  man-hour requ irem en ts* b u t t h i s  was n o t n e c e s s a r i ly  tru e  when d a ta  
were compared on a r e g io n a l b a s i s .

M u lt is t o r ie d  s c h o o ls  re q u ire d  s l i g h t l y  few er m an-hours per $1*000 o f  
c o n tr a c t  than  the more common o n e -s to r y  b u ild in g s *  e x c e p t in  the W est. The 
m u lt is t o r ie d  b u ild in g s  were u s u a lly  secon d ary s c h o o ls , la r g e r  on th e  a vera ge*  
and fr e q u e n tly  lo c a te d  in  m e tr o p o lita n  a r e a s . As such* man-hour req u irem en ts  
w ere more l i k e l y  to  r e f l e c t  th e s e  o th e r  c h a r a c t e r i s t i c s  a l l  o f  w hich were  
g e n e r a lly  lower than th e  n a tio n a l a v e r a g e .

No c o n s is t e n t  d if fe r e n c e s  in  u n it  man-hour req u irem en ts were ap p aren t  
betw een sc h o o ls  w ith  or w ith o u t basem en ts. The e x t e r io r  f i n i s h  o f  th e  sch o o l  
a ls o  d id  n o t appear to  be an im p ortan t f a c t o r  a f f e c t i n g  th e  man-hour r e q u ir e 
m ents o f  sch ool c o n s tr u c tio n .

On an o v e r a l l  n a tio n a l b a s i s ,  th e r e  was an in v e r s e  c o r r e la t io n  between  
c o s t  p er square f o o t  and man-hour re q u ire m e n ts. In  p a rt*  t h i s  r e f l e c t e d  th e  
in f lu e n c e  o f  c o n s tr u c tio n  in  th e  South* where h ig h  manpower req u irem en ts were  
a s s o c ia t e d  w ith  low c o s t  per square fo o t  o f  sch o o l c o n s tr u c t io n . However, 
man-hour req u irem en ts per square f o o t  were h ig h e r  on th e  more e x p e n s iv e  
p r o je c ts *  w hich fr e q u e n tly  in c lu d e d  more e la b o r a te  f a c i l i t i e s .

R equirem ents by O ccu p ation

The employment o f  d i f f e r e n t  ty p e s  o f  s k i l l e d  w orkers on th e  c o n s tr u c tio n  
s i t e  v a r ie d  because o f  s e v e r a l f a c t o r s .  Among th e s e  f a c t o r s  were th e  ty p e s  
o f  c o n s tr u c tio n  and m a te r ia ls  u sed , th e  e x t e n t  to  w hich la b o r e r s  w ere used* 
and th e  number o f  d i f f e r e n t  c r a f t  unions in  th e  a r e a .

C a rp e n te rs a re  th e  m ost commonly em ployed s k i l l e d  cra ftsm en  in  sch o o l  
c o n s tr u c t io n . (S ee t a b le  5 . )  A t  th e  tim e o f  th e  stu d y* th e y  acco u n ted  fo r
1 8 .7  p e rc e n t o f  t o t a l  o n - s i t e  m an-hours. Many o f  th e  d u tie s  th e y  now perform  
a re  ta s k s  which h ave r e p la c e d  t h e ir  form er w ork. I n s t a l l a t i o n  o f  f lo o r  t i l e ,  
m eta l forms* and o th e r  jo b s  n o t a s s o c ia t e d  w ith  lumber a r e  fr e q u e n tly  p er
formed by c a r p e n te r s . C a rp e n te rs w ere, th e r e fo r e , found on th e p a y r o l ls  o f  
many d i f f e r e n t  ty p e s  o f  s p e c ia l  tra d e  c o n tr a c to r s .

Plumbers and b r ic k la y e r s *  th e  n e x t m ost fr e q u e n tly  employed s k i l l e d  
w orkers* each re p r e se n te d  s l i g h t l y  l e s s  th an  a te n th  o f t o t a l  employment. 
E le c t r ic ia n s *  ra n k in g  fo u r th , accou n ted  fo r  j u s t  over 7 p e r c e n t.
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Chart 3. On-Site Man-Hour Requirements for 
Each $1,000 of School Construction Contract

By Skill Level and Region

Man-Hours 
1 0 0

ALL
OCCUPATIONS
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Laborers* the la rge st sing le  occupational c la s s if ic a t io n *  performed many 
different types of work and were reported on the payro lls of almost every type 
of contractor. They accounted for nearly one-fourth of to ta l on -site  man-hours; 
helpers and tenders accounted for a twentieth.

The use of laborers and workers in  other occupations varied considerably 
by area and region. In  the South* laborers* helpers* and tenders accounted 
for almost tw o-fifths of to ta l man-hours* whereas in  the West* they represented 
le ss  than one-fourth.

The greater than average use of lumber products on the West Coast brought 
carpenter employment there to more than one-fourth of to ta l on -site  man-hours* 
the la rge st proportion of a l l  regions* and the sm allest proportion of employ
ment of bricklayers. Conversely* the North Central region used the highest 
proportions of brick layers and plumbers and the lowest share of carpenters.
The occupational d istribu tion  in  the Northeast was very sim ila r to that in  the 
North Central except for a lower proportion of laborers.

The employment of operating engineers was re la t iv e ly  high in  both the 
West and Northeast and was ind icative  of the use of laborsaving equipment. In  
both the South and North Central regions* where tota l man-hour requirements were 
higher* the employment of operating engineers was lower than in  the West and 
Northeast.

Apprentices* employed under formal tra in ing  programs* accounted for 3.7 
percent of to ta l man-hours. Use of apprentices was greatest in  the West and 
South and lowest in  the Northeast. When only sk ille d  trades were considered* 
apprentices represented 5.8 percent. (See table 6.)

General and Special Trade Contractors Shares

Employees of general contractors accounted for nearly h a lf  (47.4 percent) 
of the tota l man-hours required on the construction site * the proportion 
ranging from a high of 52.1 percent in  the North Central region to a low of
43.5 percent in  the Northeast. (See table 8.) They frequently did most of the 
concrete and carpentry work and subcontracted other operations.

In  addition to the general or prime contractor* the average school 
required 18 subcontractors. The number of contractors used varied by size of 
the project and a lso  by area. (See tables 7 and 8.) Fewer subcontractors were 
used in  the South and a greater number were used in  the Northeast. Subcon
tracting was a lso  more common in  metropolitan areas.

Plumbing and heating contractors were the largest employers among the 
subcontractors* and in  many areas* frequently held separate prime contracts.
They accounted for over 14 percent of the tota l man-hours and were the major 
subcontractor in  each region. E le c tr ica l contractors were responsible for
7.5 percent of the on-site  man-hours. This proportion did not vary greatly  by 
region.
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Masonry contractors averaged about the same proportion of man-hours 
nationally  (7.2 percent) but exhibited much greater regional variation . They 
represented over 10 percent of the employment in  the Northeast and South. 
However, in  the North Central region, they represented only 2.1 percent of 
employment, most masonry work being done by the general contractor. In  the 
West, the low proportion of masonry contractors' employment, 4.2 percent, was 
due to the infrequent use of bricks in  construction. Painting contractors, 
comprising 3.5 percent nationally , varied l i t t l e  among the regions.. P la s
tering contractors with a national average of 3.2 percent, had a larger pro
portion of the work in  the West, 4.8 percent, as a re su lt of the frequent use 
of stucco exteriors.

Other special trade contractors each generally represented about 3 percent 
or le ss  of tota l employment.'

The Cost of Direct Wages

Wage payments to on -site  labor represented a l i t t l e  more than one-fourth 
of the to ta l contract amount, re fle ctin g  the combined effect of man-hour 
requirements and wage rates. Although both man-hour requirements and wage 
rates varied considerably among individual projects, the to ta l proportion  
paid to on-site  labor remained rather constant. In  general, on an individual 
project basis, higher wage rates were associated with lower man-hour require
ments. This i s  reflected in  the regional averages.

Average hourly Percent of contract 
earnings paid in  wages

United States . . . . . .  $3.07 25.7
N orthe ast........ 3.32 24.0
North C e n t r a l........  3.27 25.4
South .................  2.62 26.9
W e st......................  3.27 26.0

Sim ilar comparisons were made for contracts in  metropolitan and nonmetro
politan  areas, by types of framing, and by types of schools. (See table 9 .) 
Although the average wages and man-hour requirements varied, the proportion 
wages represented of the to ta l contract value remained close to a fourth.

A few individual school projects d iffered su b stan tia lly  in  the ra t io  of 
wages to to ta l construction contract. In  most cases, these projects involved 
special conditions such as a large proportion of prefabricated parts, special
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s ite  problems, or unusual labor arrangements, such as travel time included at 
regular hourly rates. The range of wages as a percent of contract for which 
a d istr ibu tion  of school projects could be made was as follow s:

Percent wages Percent of
were of contract schools studied

Under 20.0 . . . . . . . . . . .  7.5
20.1 -  22.5 .............. 24.2
22.6 -  25.0 .............. 15.6
25.1 -  27.5 .............. 18.1
27.6 -  30.0 ..............  18.1
30.1 -  32.5 .............. 9.0
32.6 and over  ......  7.5

Overtime work on schools was rare. Only 1 percent of the to ta l hours 
reported was at overtime rates. The proportion of time at o'vertime rates 
was almost the same in  each region, ranging from 0.8 percent in  the Northeast 
to 1.1 percent in  the North Central and West.

Occupational Shares

Carpenters, receiving 4.6 cents, were paid the biggest share of the con
struction contract do llar. Laborers received 4.3 cents. Other occupations 
each receiving more than 3 cents of the construction d o lla r  were bricklayers, 
plumbers, and e lectric ian s.

Occupational shares of the contract do llar  vary by region, re fle ctin g  the 
re la tive  s k i l l s ,  numbers, and wage rates of the workers, as well as the 
differences in  construction methods. In  the West, the wide use of lumber 
products increased the share received by carpenters to 6 percent and reduced 
the share received by brick layers. In  the North Central region, both brick
layers and plumbers were paid a bigger share of the contract d o lla r  than 
carpenters. Laborers in  the South were paid 5.6 cents of the contract do llar, 
whereas in the West, they received only 3.2 cents.

The proportion each cra ft gets of the contract d o lla r  depends a lso  on the 
d iv is io n  of tasks among the several labor unions. These agreements vary by 
area and depend frequently on the quantity of construction a c t iv ity .  In  large  
metropolitan areas;, a number of special trade unions sometimes develop. In  
smaller communities, several kinds of sk ille d  work are frequently performed 
by the same workers. For example, c e ilin g  and floo r t i le s  may be in sta lle d  
by special tradesmen in  some areas, but in  others are frequently in sta lle d  by 
carpenters.
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O ff-S ite  Employment

For each man-hour of employment performed on the construction s ite , an 
additional 1.5 man-hours of work are required to produce and d istribu te  the 
necessary construction m aterials, supplies, and equipment used in  construction. 
School construction projects, thus, gave r ise  to 128 man-hours of such employ
ment per $1,000 of contract, compared with 84 hours on-site . (See table 10.)

The o ff - s ite  employment i s  generated in  many places, but can be c la s s if ie d  
in  the follow ing categories:

1. Construction industry— o ff s ite : adm inistrative, estimating, and
warehousing functions.

2. Manufacturing a c t iv it ie s  producing m aterials, ingredients, and 
equipment.

3. Transportation, warehousing, and d istr ibu tion  of construction mate
r ia ls ,  ingredients, and equipment.

4. A l l  other industries which are d irectly  or ind irectly  affected by the 
production of m aterials and ingredients. Various interindustry transactions 
eventually a ffect a l l  additional industries such as agricu lture, forestry, and 
mining.

There are, of course, other people affected which th is  study did not 
attempt to cover. Some of these are mentioned on page 2, in  the introductory 
section. Of those omitted, the most numerically important groups who would be 
d irectly  affected by a school construction program are employees in  architec
tural firms, u t i l i t y  companies, and loca l government. A large area of employ
ment also  excluded from the ca lcu lations of man-hour effects, as mentioned 
e arlie r, i s  that created by the respending and investing of wages and p ro fits  
a r is in g  in  various areas of economic a c t iv ity  w ithin the scope of th is  study.

Although the ra tio  of on-site  to o f f - s ite  employment requirements i s  
commonly used in analyzing employment requirements in  the construction industry, 
another type of d istin ction  based upon the economic re la tion s of the labor
generating areas i s  a lso  useful. Therefore, in  th is  study, employment require
ments have also  been divided into primary and secondary man-hour needs. As 
shown in  the succeeding tabulation and chart 1, the primary man-hour require
ments, estimated at 154, a r ise  in  the a c t iv it ie s  at the s ite  and those r ig id ly  
related to the volume of construction a c t iv ity . Included in  these, in  addition  
to s ite  employment, are o f f - s it e  construction employment, employees of manufac
turing industries represented at the " la s t  stage of manufacturing" for m aterials 
prior to shipment to the s ite , as well as those in  transportation, trade, and 
service organizations dealing in  m aterials used at the site .
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Secondary man-hour requirements have been defined as including those 
associated with a l l  other requirements in d ire ctly  related to the needs at the 
s ite . Such employment, to ta lin g  58 hours or 27 percent of total man-hour 
requirements, spreads to a l l  parts of the economy as the impact of primary 
a c t iv ity  i s  reflected in the demand for basic m aterials and related transpor
tation, trade, and services. 4/ The follow ing tabulation shows man-hours of 
employment associated with $1,000 of school construction.

Total Primary
a c t iv it ie s

Secondary
a c t iv it ie s

Total ......................... 154 58
On-si te:

Construction ........... 84 —

O ff-s ite  ..................... 70 58
Construction ........... 10 mm *•
Manufacturing .......... 47 31
Transportation ........ 4 4
Trade and service ... 9 11
Other ................ «••• 12

Some business employment i s  represented in  both the primary and secondary 
man-hour needs since some commodities or services are used in  support of 
either s ite  a c t iv ity  or manufacturers producing items for s ite  a c t iv ity . For 
example, the sand and gravel industry furnished sand and gravel d irectly  to 
the construction industry and a lso  to the ready-mix concrete industry which 
s e l ls  to the construction industry. Metal producers may se ll d irectly  to the 
construction industry— in  which case they engage in  primary a c t iv ity  or they 
may se ll  to metal fabricators which produce other construction m ateria ls— in  
the la tte r  instance, the metal sales would be included under secondary a c t iv ity .

Builders* O ff-s ite  Employment

An exact study of the o ff - s ite  employment of the contractors was not 
attempted, since i t  was almost impossible to relate accurately such employ
ment with the projects being studied. Builders* o f f - s ite  employment was hot 
only concerned with the project studied but was a lso  occupied with work 
involving other current or future projects of the builders.

4/ Secondary man-hours were estimated on the basis of a study made by 
the Bureau of 1947 interindustry re lationsh ips. See W. Duane Evans and 
Marvin Hoffenberg, Interindustry Relations Study for 1947, Review of Economics 
and S ta t is t ic s ,  Vol. XXXIV ( 1952),  Harvard University Press. For methods 
employed, see appendix A.
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The estimate of 10 man-hours of such work fo r each $1,000 of contract i s  
based on the difference between construction worker employment and to ta l 
employment in  the contract construction industry. 5/  This estimate a lso  
includes self-employed craftsmen who may have worked at the s ite .

Combining th is  employment with on -site  employment re su lts  in  an estimate 
of 94 hours of employment in  the construction industry for each $1,000 of 
school construction.

Employment In  Transportation, Trade, and Service

The d istr ibu tion  of construction m aterials from the producing industries  
requires the employment of workers in  the transportation, warehousing, and 
trade industries. The estimate of 13 hours of primary employment per $1,000 
of school contract i s  based on the difference between producer's value and 
delivered value of the m aterials used at the s ite .  This estimate covers only 
the d istr ib u tion  of the m aterials from the producers to the construction s ite  
and does not include the d istribu tion , etc. of m aterials among industries prior  
to the shipment of the completed products.

"Last Manufacturing Stage” Employment

The sector of the economy most affected by school construction, other 
than the construction industry, i s  manufacturing. An estimated 47 man-hours 
were required for each $1,000 of to ta l contract for the production of the con
struction  m aterials used in  the bu ild ing of schools. This estimate, however. 
Includes only the employment required in  the la s t  manufacturing process of the 
m aterials. 6/ The employment generated by th is  a c t iv ity  i s  d istributed in  
many industries which are directly affected by a c t iv ity  in  the construction  
industry. For example, i t  includes sawmills cutting rough lumber for forms 
and establishments making millwork items from limber, but does not include the 
employment in  sawmills producing lumber for millwork products. The la tte r  i s  
included in  the estimate of secondary employment discussed below.

Employment in  Secondary A c t iv it ie s

In  addition to the 47 man-hours previously noted for primary employment 
for each $1,000 of school construction contract in  the factories making con
struction  m aterials, an additional 31 hours were required in  secondary manu
facturing a c t iv it ie s .

5/ Administrative, engineering, estim ating, and c le r ic a l workers accounted 
for about 14 percent of to ta l employment in  the construction industry. About 
one-fourth of th is  employment was involved at the s ite .

6/ Included in  the b i l l  of m ateria ls were the supplies and the expended 
value of the equipment used by construction contractors.
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T h e  t r a n s p o r t a t i o n  i n d u s t r i e s  r e q u i r e d  4  h o u r s  o f  e m p l o y m e n t  t o  t r a n s p o r t  
t h e  m a t e r i a l s  t o  a n d  f r o m  t h e  i n d u s t r i e s  i n d i r e c t l y  a f f e c t e d .

T r a d e  a n d  s e r v i c e  i n d u s t r i e s  a s  a  g r o u p  r e q u i r e d  1 1  h o u r s  o f  e m p l o y m e n t  
f o r  e a c h  $ 1 , 0 0 0  o f  s c h o o l  c o n s t r u c t i o n  t o  m e e t  t h e  n e e d s  o f  s e c o n d a r y  b u s i n e s s  
a c t i v i t y .

O t h e r  b u s i n e s s  a c t i v i t i e s ,  p r i m a r i l y  a g r i c u l t u r e ,  f o r e s t r y ,  a n d  m i n i n g ,  
a c c o u n t e d  f o r  t h e  r e m a i n i n g  1 2  h o u r s  o f  s e c o n d a r y  m a n p o w e r  r e q u i r e m e n t s .
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C o n s t r u c t i o n  T i m e

T h e  a v e r a g e  c o n s t r u c t i o n  p e r i o d  f o r  a l l  s c h o o l s  s t u d i e d  w a s  s l i g h t l y  i n  
e x c e s s  o f  1 y e a r .  ( S e e  t a b l e  1 1 . )  C o n s t r u c t i o n  t i m e  f o r  i n d i v i d u a l  p r o j e c t s ,  
h o w e v e r ,  v a r i e d  c o n s i d e r a b l y .  S i g n i f i c a n t  d i f f e r e n c e s  w e r e  n o t e d  n o t  o n l y  b y  
s i z e  o f  p r o j e c t  b u t  a l s o  b y  r e g i o n .

T h e  c o n s t r u c t i o n  t i m e  s p a n  r a n g e d  f r o m  s e v e r a l  m o n t h s  f o r  t h e  s m a l l e s t  
p r o j e c t s  t o  a l m o s t  2  y e a r s  f o r  s o m e  o f  t h e  l a r g e s t  o n e s .  N e a r l y  a l l  o f  t h e  
s c h o o l s  c o s t i n g  m o r e  t h a n  $ 1  m i l l i o n  t o o k  m o r e  t h a n  1 y e a r  t o  c o m p l e t e .

R e g i o n a l  d i f f e r e n c e s  a p p e a r e d  t o  r e f l e c t  c l i m a t i c  c o n d i t i o n s .  S c h o o l s  i n  
t h e  N o r t h e a s t  a v e r a g e d  6 8  w e e k s  o f  c o n s t r u c t i o n  t i m e .  S c h o o l s  i n  t h e  N o r t h  
C e n t r a l  a l s o  g e n e r a l l y  r e q u i r e d  l o n g e r  t h a n  a v e r a g e  c o n s t r u c t i o n  t i m e .  I n  t h e  
S o u t h ,  w h e r e  c o n s t r u c t i o n  i s  u s u a l l y  a  y e a r - r o u n d  i n d u s t r y , *  t h e  a v e r a g e  s c h o o l  
c o n s t r u c t i o n  t i m e  w a s  a  f e w  w e e k s  s h o r t e r .

O c c u p a t i o n a l  E m p l o y m e n t  b y  C o n s t r u c t i o n  P e r i o d s

I n  o r d e r  t o  m e a s u r e  t h e  d i s t r i b u t i o n  o f  e m p l o y m e n t ,  t h e  c o n s t r u c t i o n  t i m e  
f o r  e a c h  s c h o o l  w a s  d i v i d e d  i n t o  1 0  e q u a l  p e r i o d s .  T h i s  p e r m i t t e d  t h e  c o m b i 
n a t i o n  o f  p r o j e c t s  o f  v a r i o u s  s i z e s  t o  o b t a i n  t y p i c a l  e m p l o y m e n t  p a t t e r n s .
( S e e  t a b l e  1 2 . )

G e n e r a l l y ,  e m p l o y m e n t  s t a r t e d  s l o w l y  a n d  b u i l t  u p  t o  a  p e a k  i n  t h e  s i x t h  
p e r i o d ,  t h e n  d r o p p e d  o f f  s h a r p l y  i n  t h e  l a s t  t w o  p e r i o d s .  ( S e e  c h a r t  5 . )  
N e a r l y  7 0  p e r c e n t  o f  t h e  o n - s i t e  e m p l o y m e n t  o c c u r r e d  i n  t h e  f o u r t h  t h r o u g h  t h e  
e i g h t h  p e r i o d s .  E m p l o y m e n t  i n  t h e  l a s t  p e r i o d  f e l l  t o  l e s s  t h a n  3  p e r c e n t  o f  
t h e  t o t a l  e m p l o y m e n t .

T h e  f i r s t  w o r k m e n  t o  b e n e f i t  f r o m  a  b u i l d i n g  p r o g r a m  a f t e r  t h e  c o n t r a c t s  
h a v e  b e e n  m a d e  a r e  t h e  o p e r a t i n g  e n g i n e e r s ,  t r u c k d r i v e r s ,  c a r p e n t e r s ,  a n d  
l a b o r e r s .  P e a k  e m p l o y m e n t  f o r  o t h e r  s k i l l s ,  f o l l o w  i n  s u c c e e d i n g  w a v e s —  
c e m e n t  f i n i s h e r s ,  s t r u c t u r a l - i r o n  w o r k e r s ,  p l u m b e r s ,  b r i c k l a y e r s ,  r o o f e r s ,  
s h e e t  m e t a l  w o r k e r s ,  p l a s t e r e r s ,  a n d  f i n a l l y ,  g l a z i e r s ,  t i l e  s e t t e r s ,  a n d  
p a i n t e r s .  W h e n  t h e  c o n s t r u c t i o n  t i m e  i s  d i v i d e d  i n t o  1 0  e q u a l  p e r i o d s ,  m o s t  
o f  t h e  s p e c i a l  t r a d e s  h a v e  o n e  p e r i o d  o f  p e a k  e m p l o y m e n t  i n  w h i c h  a t  l e a s t  2 0  
p e r c e n t  o f  t h e i r  w o r k  i s  p e r f o r m e d .  M a n y  o f  t h e  o c c u p a t i o n s  r e a c h  t h e i r  p e a k  
i n  t h e  f i f t h  o r  s i x t h  p e r i o d .

C a r p e n t e r s  a n d  l a b o r e r s  w e r e  e m p l o y e d  a l m o s t  c o n s t a n t l y  a n d  t h e i r  s h a r e  
o f  t h e  e m p l o y m e n t  r e m a i n e d  c o m p a r a t i v e l y  t h e  s a m e  d u r i n g  a l l  p e r i o d s  o f  c o n 
s t r u c t i o n .  O t h e r  t r a d e s  w h i c h  w e r e  e m p l o y e d  i n  a b o u t  t h e  s a m e  d e g r e e  d u r i n g  
m o s t  o f  t h e  p e r i o d s  w e r e  c e m e n t  f i n i s h e r s ,  e l e c t r i c i a n s ,  p l u m b e r s ,  a n d  
t r u c k d r i v e r s .
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Chart 5. On-Site Man-Hours of Construction Labor for 
Each $1,000 of School Construction Contract

By Decile of Construction Time
Man-Hours

Deciles of Construction Time
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C o n t r a c t o r  E m p l o y m e n t  b y  C o n s t r u c t i o n  P e r i o d

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

O t h e r  c o n t r a c t o r s  p e r f o r m e d  i n  n o r m a l  s e q u e n c e  w i t h  m o s t  a c t i v i t i e s  a t  
p e a k  i n  t h e  f o u r t h  t o  s e v e n t h  p e r i o d s .  A l t h o u g h  g e n e r a l  a n d  p l u m b i n g  a n d  
h e a t i n g  c o n t r a c t o r s  a l s o  e x h i b i t e d  p a t t e r n s  o f  p e a k  a c t i v i t y  ( t h e  f i f t h  a n d  
s i x t h ,  r e s p e c t i v e l y ) ,  t h e y  w e r e  r e p r e s e n t e d  i n  a l l  p e r i o d s  a t  a  m o r e  u n i f o r m  
l e v e l  t h a n  t h e  o t h e r s .  ( S e e  t a b l e  1 3 . )

W a g e s  w e r e  e x p e n d e d  a t  a b o u t  t h e  s a m e  r a t e  t h a t  m a n - h o u r s  w e r e  u s e d ,  
i n d i c a t i n g  t h a t  t h e  a v e r a g e  s k i l l  r e q u i r e m e n t s  r e m a i n e d  a l m o s t  c o n s t a n t  d u r i n g  
t h e  c o n s t r u c t i o n  p e r i o d .
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M a t e r i a l s  U s e d

C o s t s  o f  m a t e r i a l s ,  s h o w n  f o r  s i g n i f i c a n t  p r o d u c t s  i n  t a b l e  1 4 ,  r e p r e 
s e n t e d  5 5 . 5  p e r c e n t  o f  t h e  t o t a l  c o n s t r u c t i o n  c o n t r a c t s .  V a r i a t i o n s  f r o m  t h i s  
a v e r a g e  w e r e  v e r y  s m a l l ,  n o t  o n l y  b e t w e e n  r e g i o n s  b u t  a l s o  w i t h i n  r e g i o n s  a n d  
b e t w e e n  e l e m e n t a r y  a n d  s e c o n d a r y  s c h o o l s .  N e a r l y  7 0  p e r c e n t  o f  t h e  s c h o o l  
p r o j e c t s  s t u d i e d  h a d  m a t e r i a l s  c o s t s  r a n g i n g  f r o m  5 2  t o  6 2  p e r c e n t  o f  t h e i r  
t o t a l  c o n s t r u c t i o n  c o n t r a c t s .  7 /

O n e  c h a r a c t e r i s t i c ,  s i z e  o f  p r o j e c t ,  d i d  a p p e a r  t o  b e  r e l a t e d  t o  v a r i a t i o n  
i n  t h e  p r o p o r t i o n  o f  t o t a l  c o s t  a s s i g n e d  t o  m a t e r i a l s .  I n  g e n e r a l ,  t h e r e  w a s  
a n  i n v e r s e  r e l a t i o n  b e t w e e n  t h e  s i z e  o f  p r o j e c t  a n d  t h e  p r o p o r t i o n  t h a t  m a t e 
r i a l s  r e p r e s e n t e d  o f  t h e  t o t a l  c o n t r a c t  c o s t .  T h e r e  w e r e  i n d i c a t i o n s ,  a l s o ,  
t h a t  o v e r h e a d ,  p l a n n i n g ,  a n d  o t h e r  o f f - s i t e  a c t i v i t i e s  n o t  c o v e r e d  i n  t h i s  
s u r v e y  w e r e  p r o p o r t i o n a t e l y  h i g h e r  o n  m o r e  c o s t l y  p r o j e c t s .

C o s t  o f  p r o j e c t

U n d e r  $ 2 0 0 , 0 0 0  .........
$ 2 0 0 , 0 0 0 - $ 4 0 0 , 0 0 0  . . .  
$ 4 0 0 , 0 0 0 - $ 1 , 0 0 0 , 0 0 0  . 
$ l , 0 0 0 , 0 0 0 - $ 2 , 0 0 0 , 0 0 0  
$ 2 , 0 0 0 , 0 0 0  a n d  o v e r  .

M a t e r i a l s  a s  p e r c e n t  
o f  c o n t r a c t  c o s t

5 9 . 3
5 7 . 7
5 5 . 8
5 5 . 6
5 3 . 9

S e c o n d a r y  s c h o o l s ,  w h i c h  w e r e  g e n e r a l l y  i n  t h e  h i g h e r  c o s t  b r a c k e t s ,  h a d  
m a t e r i a l s  c o s t s  a m o u n t i n g  t o  5 5 . 1  p e r c e n t  o f  c o n t r a c t s .  F o r  e l e m e n t a r y  
s c h o o l s ,  s u c h  c o s t s  a v e r a g e d  5 6 . 4  p e r c e n t .  T h e  l a r g e r  s c h o o l s  f r e q u e n t l y  h a d  
a u d i t o r i u m s  a n d  g y m n a s i u m s  w h i c h  a d d e d  t o  p r o j e c t  c o s t s  b u t  d i d  n o t  a l w a y s  
a d d  p r o p o r t i o n a t e l y  t o  m a t e r i a l s  c o s t s .

A m o n g  t h e  m a j o r  m a t e r i a l s  u s e d ,  t h e  g e n e r a l  g r o u p i n g  " m e t a l  p r o d u c t s  
( e x c l u d i n g  p l u m b i n g  a n d  h e a t i n g  i t e m s ) "  r e p r e s e n t e d  1 6  p e r c e n t  o f  t h e  t o t a l  
c o n t r a c t  c o n s t r u c t i o n  c o s t s .  8 /  W i t h i n  t h i s  g r o u p ,  a b o u t  o n e - t h i r d  o f  t h e  
v a l u e  c o m p r i s e d  s t r u c t u r a l  a n d  r e i n f o r c i n g  s t e e l .  F a b r i c a t e d  s h e e t - m e t a l  
p r o d u c t s  a n d  m e t a l  w i n d o w s  a n d  d o o r s  w e r e  o t h e r  i m p o r t a n t  i t e m s  w i t h i n  t h i s  
g r o u p .

T J  M a t e r i a l s  c o s t s  i n c l u d e d  a n  e s t i m a t e  f o r  t h e  r e n t a l  o r  d e p r e c i a t i o n  
c h a r g e  f o r  m a j o r  c o n s t r u c t i o n  e q u i p m e n t  u s e d  o n  t h e  j o b .  I n  t o t a l ,  s u c h  c o s t s  
w e r e  a  s m a l l  p r o p o r t i o n  o f  c o s t s .

8 /  E a c h  " p e r c e n t  o f  c o n s t r u c t i o n  c o n t r a c t "  r e p r e s e n t s  a l m o s t  $ 1 4  m i l l i o n  
o f  a n n u a l  e x p e n d i t u r e s  f o r  c o n s t r u c t i o n  m a t e r i a l s  a t  t h e  c u r r e n t  a n n u a l  r a t e  
o f  s c h o o l  c o n s t r u c t i o n  ( e . g . ,  $ 2 2 4  m i l l i o n  o f  m e t a l  p r o d u c t s  i s  r e p r e s e n t e d  b y  
t h e  1 6  p e r c e n t ) .
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S t o n e ,  c l a y ,  a n d  g l a s s  p r o d u c t s ,  s e c o n d  i n  g e n e r a l  i m p o r t a n c e ,  a c c o u n t e d  
f o r  1 3 . 8  p e r c e n t  o f  t o t a l  c o s t s .  M o r e  t h a n  h a l f  o f  t h i s  w a s  s p e n t  o n  c e m e n t ,  
c o n c r e t e ,  a n d  c o n c r e t e  p r o d u c t s .  I n  r e c e n t  y e a r s ,  r e a d y - m i x  c o n c r e t e  h a s  
b e c o m e  a  m a j o r  i t e m  ( a p p r o a c h i n g  4  p e r c e n t  o f  t o t a l  c o s t s ) .  I t s  g r o w i n g  
i m p o r t a n c e  h a s  b e e n  r e f l e c t e d  i n  r e d u c e d  u s e  o f  b r i c k  a n d  o t h e r  c l a y  p r o d u c t s ,  
w h i c h  a c c o u n t e d  f o r  o n l y  2 . 3  p e r c e n t  o f  c o n t r a c t  c o s t s .

E l e c t r i c a l  p r o d u c t s  t o t a l e d  5 . 8  p e r c e n t  o f  t h e  c o n t r a c t s ,  o n e - t h i r d  b e i n g  
f o r  l i g h t i n g  f i x t u r e s .  H e a t i n g  a n d  v e n t i l a t i n g  e q u i p m e n t ,  i n c l u d i n g  a i r  c o n 
d i t i o n i n g  e q u i p m e n t ,  a m o u n t e d  t o  5 . 1  p e r c e n t  a n d  p l u m b i n g  p r o d u c t s  t o  3 . 4  
p e r c e n t ,  a b o u t  o n e - t h i r d  o f  w h i c h  w a s  f o r  p l u m b i n g  f i x t u r e s .

R e g i o n a l  D i f f e r e n c e s  i n  M a t e r i a l s  C o n s u m p t i o n

T h e  l a r g e s t  d i f f e r e n c e  i n  m a t e r i a l  u s e s  b e t w e e n  r e g i o n s  w a s  i n  l u m b e r  
p r o d u c t s .  T h e  W e s t e r n  r e g i o n ,  t h e  o n l y  a r e a  w h e r e  l u m b e r  c o n t i n u e d  t o  a p p e a r  
i n  l a r g e  q u a n t i t i e s  i n  s c h o o l s ,  u s e d  c o n s i d e r a b l y  l e s s  b r i c k  a n d  s t o n e .  I n  
t h e  o t h e r  r e g i o n s ,  l u m b e r  w a s  u s e d  p r i m a r i l y  f o r  m i l l w o r k  i t e m s ,  w h i c h  
a c c o u n t e d  f o r  a b o u t  h a l f  o r  m o r e  o f  t h e  e x p e n d i t u r e s  f o r  l u m b e r  p r o d u c t s .
E v e n  m u c h  o f  t h e  f o r m  l u m b e r  u s e d  f o r  c o n c r e t e  w o r k  h a s  b e e n  r e p l a c e d  b y  
c a r d b o a r d  o r  r e u s a b l e  m e t a l  f o r m s .

U s e  o f  r o u g h  a n d  d r e s s e d  l u m b e r  a m o u n t e d  t o  3 . 9  p e r c e n t  o f  t h e  t o t a l  
c o n t r a c t  v a l u e  i n  t h e  W e s t ,  m o r e  t h a n  t w i c e  t h e  p r o p o r t i o n  u s e d  i n  a n y  o f  t h e  
o t h e r  r e g i o n s .

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

C h a n g e s  i n  M a t e r i a l s

A  c o m p a r i s o n  o f  c o n s t r u c t i o n  c o s t s  a t  t h e  t i m e  o f  t h e  p r e s e n t  s t u d y  a n d  
t h a t  o f  a  s t u d y  m a d e  a b o u t  2 0  y e a r s  a g o  s h o w s  t h a t  t h e  p r o p o r t i o n  m a t e r i a l s  
r e p r e s e n t e d  o f  t o t a l  c o n s t r u c t i o n  c o s t  h a s  c h a n g e d  v e r y  l i t t l e  b e t w e e n  t h e  t w o  
p e r i o d s ,  i n c r e a s i n g  o n l y  f r o m  5 2  t o  5 5  p e r c e n t .  T h i s  r e l a t i v e  o v e r a l l  s t a 
b i l i t y ,  i f  c o n s i d e r e d  a l o n e ,  h o w e v e r ,  w o u l d  m a s k  a  c o n s i d e r a b l e  c h a n g e  i n  c o n 
s t r u c t i o n  m e t h o d s  a n d  u s e  o f  m a t e r i a l s .

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

T h e  p o s i t i o n  o f  s t o n e ,  c l a y ,  a n d  g l a s s  p r o d u c t s ,  w h i c h  a s  a  g r o u p  h a s  
b e e n  r e l a t i v e l y  s t e a d y  a s  a  p r o p o r t i o n  o f  m a t e r i a l s  c o s t s  o v e r  t h e  p a s t  t w o  
d e c a d e s ,  r e f l e c t s  s u b s t a n t i a l  c h a n g e s  a m o n g  i t s  c o m p o n e n t  p r o d u c t s .  A  s h a r p  
c o n t r a c t i o n  i n  t h e  u s e  o f  m a r b l e  a n d  o t h e r  s t o n e s  h a s  a l r e a d y  b e e n  n o t e d .  I n  
a d d i t i o n ,  a  s u b s t a n t i a l  r i s e  i n  t h e  i m p o r t a n c e  o f  r e a d y * < n i x  a n d  p r e c a s t  c o n 
c r e t e  h a s  a l s o  t a k e n  p l a c e  i n  s c h o o l  a n d  o t h e r  c o n s t r u c t i o n .  T h i s  i s  i n d i 
c a t e d  n o t  o n l y  b y  t h e  d i m i n i s h e d  u s e  o f  b r i c k  a n d  s t o n e ,  b u t  a l s o  b y  t h e  s h a r p  
d e c l i n e  i n  s e p a r a t e  p u r c h a s e s  o f  c e m e n t ,  s a n d ,  a n d  g r a v e l .

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

M a t e r i a l  g r o u p
C u r r e n t  2 0  y e a r s  
s t u d y  a g o

I r o n  a n d  s t e e l  p r o d u c t s  . . . . . . . . . . . . .  3 8 . 5  3 3 . 6
H e a t i n g  a n d  v e n t i l a t i n g  .................  8 . 8  1 2 . 2
P l u m b i n g  f i x t u r e s  a n d  s u p p l i e s  . . . .  6 . 6  5 . 5
S t r u c t u r a l  s t e e l  .......................   5 . 3  5 . A
R e i n f o r c i n g  s t e e l  ...........................  5 . 7  3 . 3
M e t a l  d o o r s  .....................................  4 . 4  2 . 7

S t o n e ,  c l a y ,  a n d  g l a s s  p r o d u c t s  . . . . .  2 6 . 5  2 6 . 4
C e m e n t  a n d  c o n c r e t e  p r o d u c t s  . . . . . .  1 2 . 4  6 . 2
B r i c k ...............................................  3 . 0  1 0 . 2

F o r e s t  p r o d u c t s ...........    8 . 9  1 5 . 9
L u m b e r  a n d  t i m b e r  ..........................   3 . 5  8 . 5
P l a n n i n g  m i l l  p r o d u c t s  ................   5 . 3  7 . 4

E l e c t r i c a l  p r o d u c t s ................   1 0 . 5  5 . 1

R o o f i n g  m a t e r i a l s .......................  1 . 7  2 . 8

P a i n t s ..............     1 . 1  1 . 1
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Table 1. Number and Cost of Surveyed School Construction Projects, by Selected Characteristics and Region, 1959

United States Northeast North Central South West
Cost per— Cost per— Cost per— Cost per— Cost per—

Characteristic Number Square
foot

Class
room 
(thou
sands)

Number Square
foot

Class
room 
( thoUf- 
sands)

Number Square
foot

Class
room 
(thou
sands)

Number Square
foot

Class
room
(thou
sands)

Number Square
foot

Class
room 
( thou
sands)

All schools .............................. 128 $ii*. 16 $35.0 22 $16.99 $1*2.7 26 $13.67 $35.1 1$1 $12.11 $26.1 39 $11$. 25 $38.1*

Elementary................................ 85 $13. 26 $21*. 8 13 i n . 02 $32.1* 18 $H*. 27 '127.1 29 $10.67 $19.1 25 $13.1*0 $26.3
Secondary......................... ........ 1$3 1U. 67 i$I$.3 9 16.97 50.2 8 13.35 1$2.3 12 13.1*9 36.1* 11$ H*. 61 l$6.8

In a metropolitan area ........... 70 1U.68 37.5 10 17.58 1*7.1 13 H*. 15 38.6 22 12.73 29.3 25 11*. 86 38.9
Not in a metropolitan area . . . 58 13.11 30.5 12 16.01 36.6 13 12.71* 29.1$ 19 10.67 20.2 11$ 12.97 37.3
Construction cost group (in 

thousands):
$200 and under . . . . .  ........... 22 11.57 19.9 1 (1/) (1/) 5 12.76 23.0 9 9.97 17.2 7 13.01 23.3
$201-$300 .............................. 16 10.60 20.0 1 (V ) (I /) h 12.1*6 25.6 7 9.13 15.5 1$ 11.62 25.6
$301-$l$00 ............................... 21$ 12.15 23.2 1$ 15702 27.U k 13.77 28. k 10 11.02 20.1* 6 11.66 22.1
$l*oi-$5oo ............................... 15 12.08 23.6 1 (V) (1 /) 3 13.56 32.1 5 9.96 17.1* 6 13.52 27.3
$5oi-$i,ooo ........................... 2l$ lit. 77 30.2 7 17719 35.1 5 H*. 31 29.1 5 12.1*0 21*. 1* 7 lit. 86 33.7
$1,001-$2,000 ........................ 17 13.89 ia.7 5 15.1*5 1*0.9 3 13.01 1$3.3 1$ 13.85 1*2.3 5 13.1U 1$0.8
$2,001 and over.................... 10 16.1*8 56.3 3 18.88 61.3 2 (1 /) <2/> 1 (1/) (1/) 1$ 15.86 56.8

Type o f framing:
Steel ...................................... 51 H*. 77 38.7 11$ 16.98 1*5.1* 12 13.12 31$. 7 17 12.1*1 27.7 8 15.81* 1$9.5
Concrete ................................. 29 13.65 32.5 1 (V) ( l / ) 6 11*. 80 1$2.5 11$ 12.60 25.8 8 13.07 32.1
Load-bearing masonry........... 28 12.81 27.1 7 16751* 27.6 8 13.79 27.7 10 10.11* 22.6 3 11.1*2 29.1
Wood........................................ 20 H*. 21* 36.6 — — -- — — — — — — 20 H*. 25 36.6

1 story ...................................... 101 13.13 29.1 13 15.72 35.9 20 13.75 31.9 33 10.97 21.1* 35 13.63 32.7
2 or 3 stories ......................... 27 15.53 1$5.3 9 17.71* 1*7.5 6 13.61 38.5 8 11$. 25 38.5 1$ 15.72 60.0
Pull or partial basement....... 27 15.81 l$5.o 12 17.90 1*7.2 9 H*. 1*3 1$0.3 1$ 12.65 36.1* 2 (1/) (1/)No basement ............................... 101 13.1*2 31.3 10 15.20 35.1 17 13.09 31.7 37 12.01 21*. 8 37 11*. 20 3^.5

Exterior:
Masoniy.................................. 105 U*. 09 31$. 5 21 17.01 1*3.2 26 13.67 35.1 36 12. 31 26.7 22 13.37 35.6
Curtain w a ll......................... 11 H*. 81* 35.2 1 O /) (1/) — — — 5 10.61$ 22.0 5 17.25 1$6.3
Other ...................................... 12 H*. 15 39.3 12 lit. 15 39.3

1 / Insufficient data to warrant presentation.

NOTE: Construction work spanned the period 1958-60
but the major portion was done in 1959.
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Table 2. On-site Man-hour Requirements for School Construction Projects, by Selected Characteristics and Region, 1959

United States Northeast North Central South West

Characteristic Man-hours per— Man-hours per— Man-hours per— Man-hours per— Man-hours per—
$1,000 

of 
cost

1,000 
square 
feet

Class
room

$1,000
of

cost

1,000 
square 

feet
Class
room

$1,000
of

cost

1,000 
square 

feet
Class
room

$1,000
of

cost

1,000
square

feet
Class
room

$1,000
of

cost

1,000
square
feet

Class
room

All schools ............................... 81*. 0 1,189 2,938 76.0 1,291 3, 21*9 82.6 1,129 2,902 99.0 1,199 2,587 80.6 1 ,159 3,099

Elementary.................................. 86.7 1,150 2,153 8 3 .3 1,1*17 2,697 78.9 1,126 2,136 105.1 1,122 
1,272

2 ,0 0 6
3,527

75.6 1 ,013 1 ,9 8 6
Secondary................................ . 82.6 1, 212 3,656 72.6 1,233 3,61*6 85.7 1,131 3,586 9h. 3 82.6 1,206 3,865

In a metropolitan area ........... 82.6 1,212 
l, HOt

3,092 71*. i* 1, 307 3,1*99 77.9 1,102
1,18U

3,007 9U.9 1 ,208 2, 778 82.1 1,220 3,197
Not in a metropolitan area . . . 87.2 2,636 7 9 .0 1 ,26 6 2,891* 92.9 2,727 110.3 1,177 2,225 77.1 1,001 2,875

Construction cost group (in 
thousands):

(1/ ) (1/)$200 and under...................... 90.0 i,o ia 1,787 (1/) 98.5 1,256 2, 260 96.1 958 1,650 77.7 1,012 1 ,81 2
$201-$300 ............................... 92.0 975 1,81*2 a / ) (V ) (V ) 90.8 1,131 2,322 98.6 901 1,526 79.0 918 2,025
$301-8500............................... 95.6 1,161 2,211* 85.2 1,265 2,576 78.9 1,087 2,238 116.7 1,286 2,380 80.5 939 1,780
8501-1500............................... 85.8 1,037 2,029 (1/) (1/) (1/) 93.3 1,261* 2, 991 96.7 963 1,678 75.1* 1,019 2,059
$5oi-$i,ooo ........................... 81.2 1,199 2,1*1*9 79.1 1,359 2,'519 76.7 1,097 2,231 103.1 1,278 2,512 70.6 1,058 2,376
$1,001-$2,000 ....................... 82.2 1,11*2 3,1*27 71*. 5 i , i5 i 3,057 83.7 1,089 3,623 92.6 1,282 3,915 79.2 1,050 3,233
$2,001 and over .................... 81.7 1,31*7 l*,60l* 73.6 1,389 5,515 (1/) (V) (1/) (V) (3/) U /) 86.6 1,375 5,916

Type of framing:
Steel ...................................... 83.5 1,233 3,230 71*. 0 1,256 3,355 87.5 1,11*8 3,033 96.3 1,195 2,670 81*. 2 1,335 5,172
Concrete ................................. 88.6 1,209 2, 876 (1/) (V ) (1/) 72.5 1,073 3,081 101.5 1,278 2,621 79.5 1,038 2,558
Load-bearing masonry........... 81.6 1,01*6 2,212 •/It. 7 1,235 2 ,? 0 8 85.0 1,158 2,328 100.2 1,016 2,270 68.6 783 1,999
Wood........................................ 80.5 1,11*6 2,91*9 — — — — — — ~ — — 80.5 1,156 2,959

1 story ...................................... 85.0 1,116 2,1*71* 78.1* 1,232 2,811 83.8 1,152 2, 670 102.5 1,125 2,191 77.5 1,056 2, 536
2 or 3 stories ......................... 82.8 1,287 3,750 71*. 8 1,326 3,551 81.6 1,111 3, li*0 93.9 1,338 3,612 87.2 1,371 5,229

Full or partial basement ....... 82.5 1,301* 3,707 78.2 1,399 3, 690 80.7 1,161* 3,251* 1 0 8 .6 1,375 3,950 (1/) (1/) (1 /)
No basement ............................... 81;. 8 1,138 2,653 71.0 1,079 2,590 85.3 1,103 2, 668 97.1 1,166 2,505 80.5 1,153 2,551
Exterior:

Masonry .................................. 83.2 1,172 2,870 76.0 1,293 3, 283 82.6 1,129 2, 902 98.3 1,211 2,629 76.1 1 ,018 2,705
Curtain w a ll......................... 92.9 1,379 3, 272 73.7 1,167 1,917 — — ~ 10l*.2 1,109 2, 293 89.9 1,552 5,165
Other..................................... 82.1 1,163 3,230 82.1 1,163 3,230

1/ Insufficient data to warrant presentation.
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T a b le  3 . O n - s i t e  M a n -h ou r R e q u ire m e n ts  p e r  $ 1 ,0 0 0  o f  S c h o o l  C o n s t r u c t io n  
C o n t r a c t ,  b y  P r o p o r t i o n  o f  L ow er s k i l l e d  L a b o r  E m ployed  1 /  and  R e g io n , 1959

P e r c e n t  g ro u p s  o f  
l o w e r  s k i l l e d  w o r k e r s

U n ite d
S t a t e s N o r t h e a s t

N o rth
C e n t r a l S o u th W est

A l l  g ro u p s  ............................. 8U 76 83 99 81

2 0 . 0  and u n d e r .................. 80 72 8 0 _ _ 82
2 0 .1  -  2 ^ . 0 .......................... 75 68 67 — 82
2 5 .1  -  3 0 . 0 .......................... 85 87 9U 86 79
3 0 .1  -  35 . 0  .......................... 80 70 95 9 1 70
3 5 .1  -  U O .O .......................... 92 — 89 9li —
U o . i  -  U 5 . o .......................... n o — — 1 13 91
14.5 . 1  and  o v e r ..................... i l l 1 1 6 110 —

1 /  F o r  p u r p o s e s  o f  t h i s  c o m p a r is o n , l a b o r e r s ,  h e lp e r s ,  and t e n d e r s  w e re  
c o n s id e r e d  l o w e r  s k i l l e d .

T a b le  U. P e r c e n t  D i s t r i b u t i o n  o f  S c h o o l  C o n s t r u c t i o n  P r o j e c t s ,  b y  Number o f  
O n - s i t e  M a n -h ou rs  R e q u ir e d  f o r  E ach  $1 , 0 00  o f  C o n s t r u c t i o n  

C o n t r a c t ,  b y  R e g io n , 1959

P e r c e n t  g ro u p U n ite d
S t a t e s N o r t h e a s t

N orth
C e n t r a l S o u th W est

A v e ra g e  m a n -h ou rs  ........... 81i.O 7 6 .0 8 2 .6 9 9 .0 8 0 .6

U nder 6 0 . 0 ............................. 5 .5 b. 6 7 .7 M Ma 1 0 .3
6 0 .0  -  6 9 .9  .......................... 1 2 .5 2 2 .7 1 1 .5 2 0 .5
7 0 .0  -  7 9 .9  .......................... 2 1 .8 3 1 .7 2 3 .1 1U. 6 2 3 .1
8 0 .0  -  8 9 .9  .......................... 2 1 .1 9 . 1 1 9 .2 1 7 .1 3 3 .2
9 0 .0  -  9 9 .9  .......................... 1 5 .6 2 2 .7 1 1 .5 2 1 .9 7 .7
1 0 0 .0  -  1 0 9 .9  ..................... 9 . U U .6 1 1 .5 1 7 .1 2 . 6
1 1 0 . 0  -  n 9 . 9 ..................... 6 .3 U. 6 7 .7 1 2 .2 —
1 2 0 .0  -  1 2 9 .9  ..................... 3 . 1 — 3 .9 7 .3 —
1 3 0 .0  and  o v e r  .................. U. 7 3 .9 9 .8 2 . 6
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Table S>. On-site Man-hour Requirements per $1,000 o f  School Construction Contract, by Occupation and Region, 1959

Occupation 1 /
United States Northeast North Central South West

Man-hours
worked Percent Man-hours

worked Percent Man-hours
worked Percent Man-hours

worked Percent Man-hours
worked Percent

A ll occupations ....................... 81*. 0 100.0 76.0 100.0 82.6 100.0 99.0 100,0 80.6 100.0

General supervisors ...............
Professional, technical, and

2.8 3.3 2.7 3 .5 2.9 3.5 3.6 3 .6 2.3 2.8

c le r ic a l  .................................. .5 .6 .5 .6 .8 1 .0 .6 .6 .1* .5

B rick la y ers ............................... 7.8 9.3 8.6 11.3 10.6 12.8 9.7 9.8 1*. 2 5.2
Carpenters ................................. 15.7 18.7 11.9 15.7 11.7 11*. 2 11*. 9 15.1 21.1* 26.5
Cement fin ish ers  ..................... 1 .5 1.8 1.2 1 .6 1.2 1.5 1.6 1.8 1.8 2.2
E lectricians . . . . ..................... 6.0 7.1 5 .6 7.3 6.1* 7.7 5 .6 5.7 6.3 7.8
Glaziers ..................................... .6 .8 .5 .7 .6 .7 .9 .9 .6 .7
L ath ers................................... 1.2 1.1* 1.5 2.0 1 .0 1.2 . .8 .8 1.2 1 .5
Operating engineers ............... 1 .6 1.9 1.7 2.3 1 .0 1.2 1 .6 1.7 1.9 2.3
Ornamental-iron workers . . . . .9 1.1 1.3 1.7 1 .1 1.3 .9 .9 .5 .6
Painters ......................... ............ 2.8 3.3 2.7 3 .6 2.3 2.8 2.7 2.8 3.0 3.8
Plasterers ................................. 1.1 1.3 .7 .9 1 .0 1.2 .9 .9 1.5 1.9
Plumbers ..................................... 7.9 9.1* 7.3 9 .6 9.1 11.0 7.8 7.8 7.9 9.8
Roofers ........................................ 1.2 1.5 1.1 1.5 1 .6 1.9 1.3 1.3 1.1 1.1*
Sheet-metal workers ............... 2.5 2.9 1.8 2.1* 2.9 3.5 1.5 1.5 3.1* 1+.2
Structural-iron  workers . . . .  
Terrazzo workers and t i l e

1.1* 1.7 1.5 1.9 2.5 3.0 1.3 1 .3 .9 1 .1

setters ................................... .8 .9 1.0 1.3 .8 1.0 .9 1.0 .5 .6

Truckdrivers ............................. .7 .8 .6 .8 .5 .6 .7 .7 .8 1.0
Laborers ..................................... 20,1 2l*. 0 16.5 21.8 20.0 21*. 3 32.8 33.1 11*. 3 17.7
Helpers and tenders ............... 1*.3 5.1 1*. 6 6.0 2.1* 2.9 5 .6 5.6 1*. 2 5.3
Watchmen ...................................... .5 .6 .8 1.1 .2 .3 .8 .9 .1 .1

Other ............................................ 2.1 2.6 1.8 2.1* 2.1 2 .5 2.3 2.3 2.1* 2.9

1 / Working foremen and apprentices are included with journeymen,

NOTE: Because o f  rounding, sums o f individual items may not add to to ta ls .
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T a b le  6. P e r c e n t  o f  A p p r e n t i c e s  E m ployed  on  S c h o o l  C o n s t r u c t io n  P r o j e c t s ,  b y
O c c u p a t io n  an d  b y  R e g io n , 1959

O c c u p a t io n
U n ite d
S t a t e s N o r th e a s t

N o rth
C e n t r a l S o u th W est

A l l  w o r k e r s  ......................................................... 3 .7 1 .8 3 .0 k.3 5 .7

S k i l l e d  t r a d e s  o n ly  .................................... 5 .8 2 .8 k.k 7 .7 7 .9

B r i c k l a y e r s  ........................................................ 3 .8 1 .9 U. 6 3 .9 5 .9
C a r p e n te r s  ........................................................... 3 .9 2 .0 2 .1 3 .0 6 .6
Cem ent f i n i s h e r s  ............................................ .k . 2 . 2 . 1 . 9
E l e c t r i c i a n s  ...................................................... 1 5 .0 7 .5 1 0 .1 2 7 .8 1 U .5
G l a z i e r s  ................................................................ 3 .9 . 1 1 .7 6 .0 5 .6
L a t h e r s ....................... .......................................... 3 .9 . 6 . 9 1 0 .9 5 .3
O p e r a t in g  e n g in e e r s  .................................... ( 1 / ) — — — ( 1 / )
O r n a m e n ta l- ir o n  w o r k e r s  .......................... 2 .3 — 1 .9 5 .7 3 .5
P a in t e r s  ................................................................ 3 .8 1 .U . 7 5 .6 6 .5
P l a s t e r e r s  ........................................................... 2 .6 1 . 1 . 6 3 .0 U. 3
P lu m b ers  ................................................................ 9 .7 5 . 6 6 .3 111. 7 1 2 .0
R o o f e r s ........................................ ......................... 8 .1 3 .1 1 U .0 2 .3 1 2 .3
S h e e t -m e t a l  w o r k e r s  .................................... 8 .0 2. k U .2 1 3 .7 1 1 . k
S t r u c t u r a l - i r o n  w o rk e rs  .......................... 2 .2 1 .0 1 .U 2 .7 k . 9
T e r r a z z o  w o r k e r s  and  t i l e  s e t t e r s  . i i .2 k.k 1 .5 1 .2 1 3 . U

1 /  L e s s  th a n  0, Of? p e r c e n t ,
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T a b le  7 . A v e ra g e  Number o f  C o n t r a c t o r s  p e r  S c h o o l  C o n s t r u c t i o n  P r o j e c t ,  b y
C o s t  G rou p  and  R e g io n , 1959

C o s t  g rou p  
( i n  th o u s a n d s )

U n ite d
S t a t e s N o r t h e a s t

N o rth
C e n t r a l S ou th W est

A l l  g ro u p s  ............................. 19 25 18 15 21

$ 2 0 0  and  u n d e r  .................. 12 ( 1 / ) 9 10 1 5
$ 2 0 1 -$ 3 0 0  ............................... 12 ( T / ) 15 n 12
$301-$U 00  ............................... 18 21 22 ll* 20
$ U o i -$ 5 o o  ............................... 1 6 ( 1 / ) 15 13 19
$ 5 0 1 -$ 1 ,0 0 0  .......................... 22 " 2 5 19 19 23
$ 1 , 0 0 1 -$ 2 , 0 00  ..................... 29 28 30 32 26
$ 2 ,0 0 1  and  o v e r ........... .... 33 32 ( 1 / ) ( 1 / ) 37

1 /  I n s u f f i c i e n t  d a ta  t o  w a rr a n t  p r e s e n t a t i o n .

T a b le  8 . P e r c e n t  o f  T o t a l  O n - s i t e  M an -h ou r R e q u ire m e n ts  f o r  S c h o o l  
C o n s t r u c t i o n ,  b y  T ype o f  C o n t r a c t o r  and  R e g io n , 1959 1 /

T ype o f  c o n t r a c t o r U n ite d
S t a t e s N o r t h e a s t

N o rth
C e n t r a l S o u th W est

A l l  t y p e s  ......................................................... 1 0 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 .0

G e n e r a l  .............................................................. 1*7.1* 1*3.5 5 2 .1 1*8.5 1*6.5
E l e c t r i c a l  ...................................................... 7 .5 7 .6 7 .8 5 .9 8 .8
M a son ry  .............................................................. 7 .2 1 0 .8 2 .1 1 0 .5 1*. 2
P a i n t i n g ............................... ........................... 3 .5 i* .7 3 .5 2 .6 3 .8
P l a s t e r i n g  and  l a t h i n g  ........................ 3 .2 . 5 2 .3 3 .3 1*. 8
P lu m bin g  and  h e a t i n g ............................. l l* .2 1 0 .9 1 8 . U 1 3 .5 11*. 9
R o o f in g  and  s h e e t  m e t a l  ..................... 2.1* 2 .2 3 .1 2 .7 2 .1
S i t e  p r e p a r a t i o n  and  e x c a v a t i o n  . 2.1* 1*. 9 1 .5 1 .2 2 .5
S t r u c t u r a l  and o rn a m e n ta l m e ta l  . 3 .2 2 .8 3 .3 3.1* 3 .1
T i l e  and  t e r r a z z o  w o r k .................. .... 2 .0 2 .8 . 7 2 .5 1 . 5
A l l  o t h e r  t y p e s  .......................................... 7 .1 9 .2 5 .3 6 .0 7 .7

1 /  B a s e d  on  d a ta  fro m  f e d e r a l l y  a id e d  s c h o o l  p r o j e c t s  o n ly .
NOTE: B e ca u se  o f  r o u n d in g , sums o f  i n d i v i d u a l  i te m s  may n o t  a dd  t o  100 .
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Table 9. Average On-site Hourly Earnings on School Construction Projects, by Selected Characteristic and Region, 195>9 1 /

Characteristic

United States Northeast North Central South West

Average
hourly

earnings

Wages as 
percent 

o f
contract

Average
hourly

earnings

Wages as 
percent 

o f
contract

Average
hourly

earnings

Wages as 
percent 

o f
contract

Average
hourly

earnings

Wages as 
percent 

o f
contract

Average
hourly

earnings

Wages as 
percent 

o f
contract

A ll schools ............................ $3.07 2$. 7 $3.32 21*. 0 $3.27 2$. 1* $2.62 26.9 $3.27 26.0

Elementary.............................. f  2. 80 2$. 3 |3.12 2$. 7 $3.02 21*. 2 $2.2$ 2$. 3 b .  26 2$. 1*
Secondary ................................ 3.28 26.1 3.1*8 22.9 3.1*5 26.2 3.06 28.$ 3.28 26.3

In metropolitan area .......... 3.21 2$. 8 (2 /) (2 /) 3.1*8 21*. 7 2 .8 0 27.8 3.39 26.3
Not in metropolitan area .. 2.87 2$. 6 3.13 2F.$ 2. 72 27.7 2.21* 21*. 7 3.11* 2$. 7

Construction cost group
(in  thousands):

$200 and under.................. 2.69 26.2 (£ /) (2 /) (2 /) (2 /) 2. 69 27.3 (2 /) (2 /)
$201-$300 ............................ 2.$1* 26.1 — — ( ? / ) ( ? / 2. 29 25.9 2781 27.3
$301-$1*00 ............................ 2. 7U 26.$ (£ /) (£ /) ( ? / ) ( ? / ) 2.26 2$. 7 3.33 27.$
$l*oi-$$oo ............................. 2.8$ 27.0 — — (V ) (2 /) 2. 31 21*. 2 3.26 26.8
$ $ o i -$ i .o o o ........................ 2.9$ 23.1* 3.1$ 2$. 3 ( ? / ) (V) (2 /) (2 /) 3. 33 23.1*
$1, 001-$2.000 .................... 3.31 28.2 (2 /) (2 /) (2 /) ( V ) 3.19 29.6 (2 /) (2 /)
$2,001 and o v e r ................ 3. 37 21*. 3 (V) (V) (£ /) (3 0 — — ( f / ) (5 /)

Type o f  framing:
(2 /) (2 /)Steel .................................... 3.07 2$. 6 3.38 23.$ 2. 79 27.$ 3.17 26.0

Concrete .............................. 2.31* 2l*.9 — - - 3.36 27.0 2.21* 26.0 2.99 22.8
Load bearing masonry . . . . 3.01 2$. 0 3.1$ 2$. 3 2.96 27.8 2.1*8 21*. 9 (2 /) (2 /)
Wood...................................... 3.37 27.3 3736 27.3

1 / Based on federally  aided projects only.
2 / In su ffic ien t data to warrant presentation.
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T a b le  10 . T o t a l  M a n -h ou r R e q u ire m e n ts  p e r  $ 1 ,0 0 0  o f  S c h o o l  C o n s t r u c t io n  
C o n t r a c t ,  b y  S e l e c t e d  I n d u s t r y  C l a s s i f i c a t i o n s ,  1959

I n d u s t r y T o t a l P r im a ry
1 /

S e c o n d a r y
2 /

T o t a l  ......................................................................................................... 212 15U 58

C o n s t r u c t io n  ........................................................................................ 9U 9h
O n - s i t e  ............................................................................................... 8U 8U —
O f f - s i t e  ............................................................................................. 10 10 —

M a n u fa c t u r in g .....................................................................................
N o n m e t a l l ic  m in e r a ls  a n d  p r o d u c t s  ( e x c l u d e s

78 hi 31

p e tr o le u m  and c o a l ) .......................................................... 15 13 2
F a b r ic a t e d  m e t a l  p r o d u c t s  ................................................. l l 1 1 1
I r o n  an d  s t e e l  ............................................................................. 10 1 9
L o g g in g , s a w m il ls ,  and w ood  p r o d u c t s  .....................
I n s u la t e d  w ir e  and c a b l e  and e l e c t r i c a l

7 5 2

f i x t u r e s  ....................................................................................... U h 1
C u t le r y ,  t o o l s ,  v a lv e s ,  an d  o t h e r  h ardw are  . . . 3 2 2
P lu m bin g  f i x t u r e s  an d  h e a t in g  e q u ip m en t ............. 3 3 ( 3 / )
I r o n  an d  s t e e l  f o r g i n g s  and  c a s t i n g s  ..................... 3 2 1

T r a n s p o r t a t io n  ..................................................................................
R a i l r o a d s ,  t r u c k in g ,  and w a t e r  t r a n s p o r t a t i o n

8 u k

( e x c l u d e  o v e r s e a s )  .............................................................. • 8 h h

T ra d e  and  s e r v i c e s  ........................................................................ 20 9 11
T ra d e  .................................................................................................... 13 8 5
B u s in e s s  s e r v i c e s  ..................................................................... U 1 3

O t h e r ................................................................................ .............. .. 12 — 12

1 /  Em ploym ent i n  t h e  p r o d u c t i o n  ( l a s t  m a n u fa c tu r in g  p r o c e s s )  and 
d i s t r i b u t i o n  o f  t h e  c o n s t r u c t i o n  m a t e r ia l s  u s e d .

2 /  Em ploym ent i n  t h e  i n d u s t r i e s  s e r v in g  th e  i n d u s t r i e s  p r i m a r i l y  
a f f e c t e d  an d  r e p r e s e n t s  em ploym ent i n  a l l  s e c t o r s  o f  th e  econ om y.

3 /  L e s s  th a n  0 . 5  m an -h ou r.

NOTE: B e ca u se  o f  r o u n d in g , sums o f  i n d i v i d u a l  ite m s  may n o t  e q u a l  t o t a l s .
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T a b le  11 . A v e ra g e  Number o f  W eeks R e q u ir e d  f o r  C o n s t r u c t i o n  o f  S c h o o l s ,  b y
C o s t  G roup and  R e g io n , 1959

C o s t  grou p  
( i n  th o u s a n d s )

U n it e d
S t a t e s N o r th e a s t

N orth
C e n t r a l S o u th W est

A l l  g r o u p s ............................... .. 53 68 55 hi 51

$10 0  and  u n d e r  ........................ 31 ia 25 ( 1 / )
$ 1 0 1 -$ 2 0 0  .................................... 37 ( 1 / ) 50 37 29
$ 2 0 1 -1 3 0 0  .................................... U3 ( I / ) h9 37 ho
$30 1 -$U 00  .................................... h7 ~h7 Ixk 50 h3
$ U o i-$ 5 o o  .................................... 50 ( 1 / ) 59 U3 51
$ 5 o i - $ i , o o o  ............................... 5 6 “ 60 61 53 51
$ 1 ,0 0 1 - $ 2 ,0 00  .......................... 7 6 83 73 76 72
$ 2 ,0 0 1  and  o v e r  ..................... 8U 98 ( 1 / ) ( 1 / ) 8 6

1 /  I n s u f f i c i e n t  d a ta  t o  w a r r a n t  p r e s e n t a t i o n .

Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



T a b l e  1 2 .  P e r c e n t  o f  O n - s i t e  E m p lo y m e n t  f o r  S c h o o l  C o n s t r u c t i o n  i n  E a c h  T e n t h  o f  T o t a l  C o n s t r u c t i o n  T i m e ,  b y  O c c u p a t i o n ,  1 9 5 9  1 /

O c c u p a t i o n
1 s t

t e n t h

2 d

t e n t h

3 d

t e n t h

U t h

t e n t h

5 t h

t e n t h

6 t h

t e n t h

7 t h

t e n t h

8 t h

t e n t h

9 t h

t e n t h

L a s t

t e n t h

A l l  o c c u p a t i o n s  ............................................................ 3 . 9 8 . 5 9 . 5 1 2 . 2 1 5 . 2 1 5 . 5 1 3 . 9 1 1 . 3 7 .  it 2 . 6

G e n e r a l  s u p e r v i s o r s  .............................................. 9 . U 1 1 . 7 1 1 . 1 1 1 . 9 1 2 . 0 n . 7 1 0 . 3 9 . 9 7 . 6 i t .  5
P r o f e s s i o n a l ,  t e c h n i c a l ,  a n d

c l e r i c a l  .............................................................................. 1 0 . 8 1 7 . 1 l i t .  2 1 3 . 1 1 1 . 5 1 1 . 0 8 . 3 7 . 3 3 . 9 2 . 9
B r i c k l a y e r s  .......................................................................... 1 . 5 6 . 0 1 0 . 5 1 9 . 8 2 6 . 0 2 0 .  it 1 1 . 1 3 . 5 1 . 1 . 1
C a r p e n t e r s ..................................................... ........................ k . o 9 . 3 9 . 3 l l . l t 1 3 . 0 l i t .  6 l i t .  5 1 3 . 2 8 . 3 2 .  it

C e m e n t  f i n i s h e r s  ......................................................... . 8 8 .  it l l t . l t 1 5 . 0 1 3 . 9 1 5 . 2 1 2 . 6 1 1 . 2 7 . 5 . 9

E l e c t r i c i a n s  ....................................................................... . 6 it . 2 7 . 2 l l . l 1 5 . 2 1 6 . 3 l i t .  9 l l t . 0 1 2 . 2 it . 2

G l a z i e r s  .................................................................................... — — . 5 2 . 0 1 2 . 5 2 l t .  7 2 3 . 7 2 1 . 2 1 1 . 9 3 . 7

L a t h e r s  ........................................................................................ 1 .  2 5 . 1 3 . 8 1 0 . i t 1 6 . 3 2 6 . 8 1 9 . 7 l i t .  8 1 . 9 . 1
O p e r a t i n g  e n g i n e e r s  .............................................. 2 2 . 2 1 8 . 9 1 0 . 7 8 .  it 7 . 9 7 . 3 7 . 2 8 . 0 7 . 5 2 . 0

O r n a m e n t a l —i r o n  w o r k e r s .................. ... .  U . 6 3 . 6 1 0 . 5 1 9 . 2 2 l t . 5 2 2 . 2 9 . 8 6 . 2 3 . 0

P a i n t e r s  ..................................................................................... ( 2 / ) ( 2 / ) . 2 1 . 0 3 .  it 1 1 . 5 1 9 . 1 2 9 . 6 2 6 . 7 8 . 5
P l a s t e r e r s  .............................................................................. — — . i t it . 2 1 1 . 5 2 3 . 8 2 9 . 0 2 5 . 5 5 .  it . 1

P l u m b e r s  .................................................................................... 2 . 3 9 . 8 1 2 . 9 l i t . l 1 5 . 9 1 5 . 2 1 1 . 9 9 . 7 6 . 0 2 . 1
R o o f e r s  ........................................................................................ ( 2 / ) . 9 1 . 3 1 1 . 8 2 5 . 7 2 5 . 6 2 2 . 8 7 .  it 3 . 6 . 7
S h e e t - m e t a l  w o r k e r s  .............................................. . 3 1 . 0 1 . 9 7 . 1 1 3 . 7 1 9 . 8 2 2 . 8 1 8 . 0 1 1 . 8 3 . 7
S t r u c t u r a l - i r o n  w o r k e r s  ................................ . 7 7 . 3 1 9 . 2 3 1 . 3 1 8 . 0 1 1 . 3 7 . 6 3 . 0 1 .  it . 3
T e r r a z z o  w o r k e r s  a n d  t i l e  s e t t e r s . — — . 1 . 2 3 . 8 2 5 . 7 3 8 . 0 2 3 . 6 7 . 9 . 6

T r u c k d r i v e r s ................... ................................................... 1 3 . 2 1 3 . 5 6 . 0 7 . 2 7 . 8 7 .  it 1 1 . 7 l i t .  5 1 2 . 6 5 . 9
L a b o r e r s  ..................................................................................... 6 . 2 1 2 . 7 1 2 . 2 1 2 . 3 1 5 . 8 1 3 . 1 1 0 . 7 8 . 3 5 . 9 2 . 9
H e l p e r s  a n d  t e n d e r s ........................................... ... 1 . 1 2 . 9 5 . 9 1 2 . 5 1 6 . 6 2 1 . 2 2 1 . 3 1 3 . 7 it . 3 . i t
W a t c h m e n .................................................................................... 2 . 7 8 . 6 1 0 . 6 1 3 . 9 1 3 . 7 1 3 . 5 1 1 . 8 1 3 . 0 1 0 . 1 2 . 2

O t h e r  ............................................................................................... 5 . 9 1 1 .  U 1 0 . 1 8 . 0 8 . 9 1 0 . 2 1 1 . 5 l i t .  8 l l t . o 5 . 2

1 /  B a s e d  o n  d a t a  f r o m  f e d e r a l l y  a i d e d  s c h o o l s  o n l y .  

? /  L e s s  t h a n  0 . 0 5  p e r c e n t .
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T a b l e  1 3 .  P e r c e n t  o f  O n - s i t e  M a n - h o u r  R e q u i r e m e n t s  f o r  S c h o o l  C o n s t r u c t i o n  i n  E a c h  T e n t h  o f  T o t a l  C o n s t r u c t i o n  T i m e ,

b y  T y p e  o f  C o n t r a c t o r ,  1 9 5 9  1 /

T y p e  o f  c o n t r a c t o r
1 s t

t e n t h

2 d

t e n t h
3 d

t e n t h

k t h

t e n t h

5 t h

t e n t h

6 t h

t e n t h

7 t h

t e n t h

8 t h

t e n t h

9 t h

t e n t h

L a s t

t e n t h

A l l  e m p l o y m e n t .................................................. 3 . 9 8 . 5 9 . 5 1 2 . 2 1 5 . 2 1 5 . 5 1 3 . 9 1 1 . 3 7 .  it 2 . 6

G e n e r a l  .......................................................................... 5 . 2 1 1 . 0 1 1 . 3 1 3 . 6 1 5 . 0 l i t .  8 1 1 . 9 8 . 9 6 . 0 2 .  it
P l u m b i n g  a n d  h e a t i n g  ............................. 2 . 7 9 . 6 1 2 . 0 1 2 . 9 1 5 . 0 1 5 . 2 1 2 . 9 1 0 . 6 6 . 7 2 . 3
E l e c t r i c a l  ................................................................ . 7 U . 8 7 . 5 1 1 . 5 1 5 . 9 1 6 . 3 l i t . l t 1 3 . l t l l . i t ! t .O
M a s o n r y  .......................................................................... 1 . 7 6 . 3 9 . 7 2 0 . 0 3 3 . 5 1 8 . 9 7 . 7 1 . 9 . i t ( 2 / )
P a i n t i n g  ....................................................................... — ( 2 / ) . 3 . 9 3 . 5 1 0 . 5 1 7 r ? 3 0 . 6 2 8 . ? F . O
P l a s t e r i n g  a n d  l a t h i n g ............... ......

S t r u c t u r a l  a n d  o r n a m e n t a l

“ “ ( ? / ) . i t 3 . 9 1 0 . 7 2 6 . 8 2 9 . 9 2 3 . l t it . 7 ( 2 / )

m e t a l  .......................................................................... . 8 6 . 9 l l t . O 2 3 . 6 1 5 . 6 1 3 . 5 l i t .  9 5 . 5 3 . 6 1 . 5
R o o f i n g  a n d  s h e e t  m e t a l  ..................

S i t e  p r e p a r a t i o n  a n d

. 1 . i t 1 . 6 8 . 7 2 3 . 1 2 2 . ? 2 5 . i t 1 2 . 2 it . 8 1 . 1

e x c a v a t i o n  ......................................................... 2 6 . 5 2 1 . 6 1 2 . l t 6 . 8 2 . 7 6 . 2 3 .  it 8 . 9 8 . 0 3 .  It
T i l e  a n d  t e r r a z z o  w o r k  ...................... — — . 1 . i t i i .  3 2 i t . 9 3 9 . 3 2 i t . l t ' 6 . 0 . 6
A l l  o t h e r  t y p e s  ............................................... 2 . 7 5 . 5 5 . 5 5 . 3 1 0 . i t 1 3 . 0 1 7 . 6 2 0 . 7 l i t .  2 5 . 1

1 /  B a s e d  o n  d a t a  f r o m  f e d e r a l l y  a i d e d  p r o j e c t s  o n l y .  

? /  L e s s  t h a n  0 . 0 5  p e r c e n t .
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T a b le  ll* . T o t a l  C o st  o f  M a t e r ia l  C om ponents f o r  Each $ 1 ,0 0 0  o f  S c h o o l  C o n s t r u c t io n  C o n t r a c t ,
b y  R e g io n , 1959

S e l e c t e d  p r o d u c t s  and p r o d u c t  grou ps
U n ite d
S t a t e s N o r th e a s t N orth

C e n t r a l S ou th W est

A l l  p r o d u c t s  ................................................................................... $551*. 60 $521. 90 $571*. 70 $ 5 7 7 .8 0 $ 5 5 0 .9 0

S to n e , c l a y ,  and  g la s s  p r o d u c ts  .................................... $ 1 3 8 .1 0 f 1 3 2 . 0 0 $ 1 6 1 . 60 1 1 5 0 . 1*0 | 1 1 9 .80

Cem ent, c o n c r e t e ,  and gypsum p r o d u c ts  ................ 76.1*0 7 2 .6 0 81*. 30 81*. 50 6 8 .6 0
R ea d y -m ix  c o n c r e t e  .......................................................... 3 8 . 8 0 37 . 8 0 31*. 80 1*1.00 1*0. 20
C o n c r e te  b l o c k .................................................................... 13 . 20 1 6 .2 0 1 7 .1 0 15 . 70 6.1*0
P r e c a s t  c o n c r e t e  p r o d u c t s  ......................... ............... 7.1*0 ( 1 / ) 1 5 .5 0 8 .8 0 6.1*0
Gypsum p r o d u c t s .................. ............................................... 6 . 8 0 7 .6 0 6 .8 0 8.1*0 5 . 1 0
Cement ........................................................................................ 6 .1 0 1*. 70 U. 60 6 .0 0 8 .3 0
C o n cr e te  p ip e  ....................................................................... 3 .2 0 3 .9 0 1*. 30 3. 70 1 .5 0

S t r u c t u r a l  c l a y  p r o d u c t s  ................................................ 2 3 .3 0 2 2 .7 0 3 2 .0 0 2 9 .8 0 1 3 .7 0
B r ic k  and s t r u c t u r a l  t i l e  ......................................... 1 5 .5 0 1 5 .2 5 21*. 70 1 9 .0 0 7 .6 0
C eram ic t i l e  ......................................................................... 6 .6 0 5 .6 0 6.1*0 9 . 8 0 5 .1 0

O th er  s t o n e ,  c l a y ,  and  g la s s  p r o d u c t s  ................ 38.1*0 36. 70 1*5. 30 3 6 .1 0 3 7 .5 0
F ib r e  g la s s  p r o d u c t s  ..................................................... 1 3 .0 0 1 1 .8 0 1 6 .9 0 9 .6 0 11*. 10
W indow g la s s  ......................................................................... 6 .3 0 6 .0 0 7 .3 0 6.1*0 6 .0 0
A s p h a lt  t i l e .......................................................... .............. 5 . 2 0 3 .0 0 6 .3 0 6 .2 0 5 . 6 0
Sand and  g r a v e l  .................................................................. 3 .8 0 2 .9 0 5 .1 0 3.1*0 1*.00
Cut s t o n e  ................................................................................. 3 .3 0 5.1*0 1*. 30 2 .5 0 1 .7 0

M e ta l p r o d u c t s  ( e x c e p t  p lu m b in g  and h e a t in g )  . . 1 6 1 .0 0 151*. 5 0 1 5 5 . 20 1 7 7 .1 0 1 5 6 .7 0

F a b r ic a t e d  s t r u c t u r a l  m e ta l p r o d u c t s .................. 1 1 7 .7 0 1 2 0 .2 0 1 1 2 .3 0 1 3 5 . 1 0 1 0 5 .2 0
S t r u c t u r a l  s t e e l .......................................................... 2 9 .6 0 2 7 .8 0 3 5 .8 0 3 0 .1 0 2 7 .0 0
R e in f o r c in g  b a r s  and j o i s t s  .................................... 23.1*0 26. 50 2 1 .6 0 25.1*0 2 0 .5 0
F a b r ic a t e d  s h e e t -m e t a l  ................................................ 2 0 .7 0 1 7 .1 0 1 7 .1 0 2 1 .6 0 2 5 . 1 0
M e ta l w in d o w s ....................................................................... 1 6 .1 0 1 7 .1 0 1 0 .7 0 2 5 .3 0 1 1 . 1*0
O rn am en ta l m e ta l  ............................................................... 11.1*0 1 2 .9 0 9 .0 0 1 5 .7 0 8 .2 0
M e ta l  d o o r s  ............................................................................ 8.1*0 11*. 1 0 9 .0 0 7 .2 0 1*. 1*0

S ee  f o o t n o t e  a t  e n d  o f  t a b l e .
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T a b le  l iu  T o t a l  C o s t  o f  M a t e r ia l  Com ponents f o r  E ach  $ 1 ,0 0 0  o f  S c h o o l  C o n s t r u c t io n  C o n t r a c t ,
b y  R e g io n , 1 9 5 9 — C o n tin u e d

S e l e c t e d  p r o d u c t s  and p r o d u c t  grou ps
U n ite d
S t a t e s N o r th e a s t

N orth
C e n t r a l S ou th W est

M e ta l p r o d u c t s  ( e x c e p t  p lu m b in g  and h e a t in g ) — Con.

O th e r  f a b r i c a t e d  m e ta l  p r o d u c t s .................... ................... $17 . 60 $ 1 3 .7 0 $18 . U0 $16. 20 $ 2 1 .3 0
B u i l d e r s '  h ard w are  .................................................................... 1 2 .0 0 9 .U 0 1 1 .6 0 1 1 .1 0 H i. 90

O th er  m e ta l p r o d u c t s  .................................................................... 25 . 70 2 0 .6 0 2k. 50 25. 80 30. 20
C op p er  p r o d u c t s  ............................................................................ 10 . 70 7 . 8 0 12. Uo 1 2 . 20 1 0 .9 0
P a r t i t i o n s ,  l o c k e r s ,  and s h e lv e s  ................................. 7. 80 10. 20 3. 90 9 .9 0 6. U0
G a lv a n iz e d  s h e e t -m e t a l  .......................................................... 5 . 60 2 .1 0 7 .0 0 2 .5 0 9 .9 0

P lu m b in g  p r o d u c t s  ................................................................................. 3k. 20 31. 50 3 6 .9 0 3 3 .3 0 3 5 .5 0
S t e e l  and g a lv a n iz e d  p ip e  ........................................................ 1 0 .9 0 10. 20 1 0 .6 0 10. 30 12. 00
P lu m bin g  f i x t u r e s  ............................................................................ 10 . ItO 7. 70 10 . 50 1 0 .9 0 1 2 .0 0
C a s t - i r o n  p ip e  .................................................................................... 8 .3 0 7 .3 0 1 2 .0 0 7 .6 0 7. 60

H e a tin g  and  v e n t i l a t i n g  eq u ip m en t ......................................... 5 1 .0 0 5 1 .1 0 5 9 .2 0 5U. 80 U 3 .30
R a d ia t o r s ,  c o n v e c t o r s ,  and b o i l e r s  ................................. 1U.U0 1 2 .6 0 20. 20 18 . U0 9 .3 0
T em p eratu re  c o n t r o l s  .................................................................... 12 . 80 1 2 . 70 1 6 .8 0 12 . 30 1 0 .9 0
U n it  h e a t e r s  and v e n t i l a t o r s  ................................................ 1 2 .1 0 1 1 .7 0 H i. 70 12. 60 1 0 .6 0
B lo w e rs , e x h a u s t  and v e n t i l a t i n g  fa n s  .......................... li. 60 7 .0 0 2 .1 0 5 .1 0 3 .6 0
Warm a i r  fu r n a c e s  ............................................................................ 3 .2 0 3 .6 0 2 .6 0 k. 20 2 .5 0

E l e c t r i c a l  eq u ip m en t, f i x t u r e s ,  and w ir e  ....................... 5 8 .1 0 5 3 .6 0 65. 60 57 . 20 5 8 .1 0
L ig h t in g  f i x t u r e s  ............................................................................ 19 . 20 1 5 .9 0 2 0 .9 0 2 2 .3 0 1 8 .3 0
M on cu rren t c a r r y i n g  w i r in g  d e v ic e s  ................................. 1U. 90 1U. 90 1 7 .6 0 1 3 . U0 H i. 50
S w itch b o a r d s  and p a n e lb o a r d s  ................................................ 6 .5 0 6 .2 0 9 .0 0 5 .5 0 6 .0 0
W ire  and c a b l e  .................................................................................... 6 ,1 0 6. 20 5 .U 0 7 .6 0 5. Uo
P rogram  eq u ip m en t ............................................................................ 3. 30 2 .9 0 2 . 6 0 2 .7 0 U. 60

Lumber and lu m b er p r o d u c t s  .......................................................... i i7 .9 0 3 6 .1 0 U 3.60 2 9 .5 0 7li. 20
M illw o r k  ................................................................................................... 2 3 .0 0 22 . 20 21. 50 1 9 .0 0 27. 50
Rough and d r e s s e d  lu m ber .......................................................... 1 9 .5 0 9 .1 0 17 . Ii0 6. 60 3 8 .9 0
F lo o r in g  ...................................................................................................

S ee f o o t n o t e  a t  end o f  t a b l e .
3 .0 0 3 .1 0 U. 1 0 2 .8 0 2. 50
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T a b le  l it . T o t a l  C o s t  o f  M a t e r ia l  Com ponents f o r  E ach $ 1 ,0 0 0  o f  S c h o o l  C o n s t r u c t i o n  C o n tr a c t ,
b y  R e g io n , 1 9 5 9 — C o n tin u e d

S e l e c t e d  p r o d u c t s  and p r o d u c t  g ro u p s
U n ite d
S t a t e s N o r th e a s t

N o rth
C e n t r a l S o u th W est

P e tr o le u m  p r o d u c t s ...........................................................................
A s p h a lt  and  t a r  p i t c h e s  ...........................................................
A s p h a lt  p a v in g  .................................................................................
A s p h a lt  f e l t s  ....................................................................................

$ 1 1 . 20 
it. 00  
3 .0 0  
3 .0 0

$ 7 .9 0
3 .3 0
1 . hO
2. h0

$9 . 3 0  
It. 10  
( 3 / )  
2 .7 0

$ n .  5 o  
It. 50  
3. 20  
2 . ItO

l i l t .  70
It. 20 
5 .5 0  
It. 20

F ix e d  s c h o o l  eq u ip m en t ..................................................................
C h a lk b o a rd s  and  ta c k b o a r d s  ...................................................
K it c h e n  eq u ip m en t .........................................................................

1 6 .1 0  
it. 10
5. 30

1 9 .9 0  
3 .9 0  
8. ItO

13 . 20 
3 .7 0  
3. UO

1 8 . 3 0
It. 70 
5 .8 0

1 3 .0 0  
it. 00  
3 .6 0

P a in t s  and  o t h e r  c h e m ic a l  com pounds ..................................
P a in t s  .....................................................................................................

7 .8 0  
it. 20

7. ItO 
h. 30

7 .9 0  
3. hO

9 .1 0  
It. Uo

7. 20 
It. 70

A l l  o t h e r  ...................................................................................................
C o n s t r u c t io n  eq u ip m en t .............................................................
I n s u la t in g  b o a r d  ............................................................................

2 9 .1 0  
1 3 .9 0  

it. 20

2 7 .8 0  
( 1 / )  
2. 70

2 2 .2 0  
( 1 / )  
it. 30

3 6 .5 0
( 1 / )
8 .0 0

28 . UO 
( 1 / )  
2 .5 0

1 /  I n s u f f i c i e n t  d a ta  t o  w a rra n t p r e s e n t a t i o n .

NOTE: G roup t o t a l s  in c lu d e  p r o d u c t s  n o t  shown s e p a r a t e ly .
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A P P E N D I X  A .  S c o p e  a n d  M e t h o d  o f  S u r v e y

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

w i t h  t h e  c o n s t r u c t i o n  o f  p u b l i c  e l e m e n t a r y  a n d  s e c o n d a r y  s c h o o l s ,  u t i l i z e d  

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

w e l l  a s  i n f o r m a t i o n  b a s e d  o n  s e c o n d a r y  d a t a  s u c h  a s  t h e  C e n s u s  o f  M a n u f a c t u r e s .

C h a r a c t e r i s t i c s  o f  t h e  U n i v e r s e  a n d  S e l e c t i o n  o f  t h e  S a m p l e

A  c o m p l e t e  l i s t  o f  a l l  s c h o o l s  s t a r t e d  d u r i n g  t h e  1- y e a r  p e r i o d  s e l e c t e d  

f o r  s t u d y  w a s  n o t  a v a i l a b l e .  I t  w a s ,  t h e r e f o r e ,  n e c e s s a r y  t o  u s e  s e v e r a l  

s o u r c e s  t o  o b t a i n  w h a t  i s  c o n s i d e r e d  t o  b e  a  r e p r e s e n t a t i v e ,  i f  n o t  e x h a u s t i v e ,  

l i s t  o f  s c h o o l  p r o j e c t s  f r o m  w h i c h  t o  d r a w  t h e  s a m p l e  o f  p r o j e c t s  f o r  s u r v e y  

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

c o m p r i s i n g  s c h o o l s  c o n s t r u c t e d  w i t h  F e d e r a l  f i n a n c i a l  a s s i s t a n c e  a n d  t h e  o t h e r  

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

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

t i n u e d  s e p a r a t i o n  o f  t h e s e  g r o u p s  o f  s c h o o l s  w a s  n o t  w a r r a n t e d .  F u r t h e r m o r e ,  

t h e  c o m b i n i n g  o f  t h e  s a m p l e s ,  c u l m i n a t i n g  i n  128 p r o j e c t s ,  c r e a t e d  a  l a r g e r  

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

s p e c i a l  c h a r a c t e r i s t i c s .

I n f o r m a t i o n  o n  s c h o o l s  b u i l t  w i t h o u t  F e d e r a l  a s s i s t a n c e  w a s  g a t h e r e d  b y  

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

t o r s  i n v o l v e d  i n  t h e  c o n s t r u c t i o n  a c t i v i t i e s ,  w h e r e a s  t h a t  f o r  f e d e r a l l y  a i d e d  

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

H o m e  F i n a n c e  A g e n c y .

S c h o o l s  n o t  F e d e r a l l y  A i d e d . T h e  s a m p l e  o f  s c h o o l s  c o n s t r u c t e d  w i t h o u t  

F e d e r a l  a s s i s t a n c e  w a s  s e l e c t e d  f r o m  a  l i s t  o f  a b o u t  1,500 n e w  p u b l i c  s c h o o l s  

s t a r t e d  d u r i n g  t h e  12 m o n t h s  e n d i n g  J u n e  1959. T h e s e  w e r e  s t r a t i f i e d  b y  f o u r  

g e o g r a p h i c a l  r e g i o n s  ( N o r t h e a s t ,  S o u t h ,  N o r t h  C e n t r a l ,  a n d  W e s t )  a n d  b y  t o t a l  

c o n s t r u c t i o n  c o n t r a c t  c o s t .  9 / T h e y  w e r e  f u r t h e r  s o r t e d  b y  t y p e  o f  s c h o o l -  

e l e m e n t a r y  o r  s e c o n d a r y — a n d  w h e t h e r  l o c a t e d  i n  a  m e t r o p o l i t a n  o r  n o n m e t r o 

p o l i t a n  a r e a .

9/ T h e  S t a t e s  i n c l u d e d  i n  e a c h  o f  t h e  r e g i o n s  w e r e  a s  f o l l o w s :

N o r t h e a s t — C o n n e c t i c u t ,  M a i n e ,  M a s s a c h u s e t t s ,  N e w  H a m p s h i r e ,  N e w  J e r s e y ,  N e w  

Y o r k ,  P e n n s y l v a n i a ,  R h o d e  I s l a n d ,  a n d  V e r m o n t ;  N o r t h  C e n t r a l — I l l i n o i s ,  I n d i a n a ,  

I o w a ,  K a n s a s ,  M i c h i g a n ,  M i n n e s o t a ,  M i s s o u r i ,  N e b r a s k a ,  N o r t h  D a k o t a ,  O h i o ,

S o u t h  D a k o t a ,  a n d  W i s c o n s i n ;  S o u t h — A l a b a m a ,  A r k a n s a s ,  D e l a w a r e ,  D i s t r i c t  o f  

C o l u m b i a ,  F l o r i d a ,  G e o r g i a ,  K e n t u c k y ,  L o u i s i a n a ,  M a r y l a n d ,  M i s s i s s i p p i ,  N o r t h  

C a r o l i n a ,  O k l a h o m a ,  S o u t h  C a r o l i n a ,  T e n n e s s e e ,  T e x a s ,  V i r g i n i a ,  a n d  W e s t  

V i r g i n i a ;  W e s t — A r i z o n a ,  C a l i f o r n i a ,  C o l o r a d o ,  I d a h o ,  M o n t a n a ,  N e v a d a ,  N e w  

M e x i c o ,  O r e g o n ,  U t a h ,  W a s h i n g t o n ,  a n d  W y o m i n g .
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A  s a m p l e  o f  a b o u t  70 s u c h  s c h o o l  p r o j e c t s  w a s  d e t e r m i n e d  t o  b e  a d e q u a t e  

f o r  t h i s  p o r t i o n  o f  t h e  s t u d y .  T h e s e  p r o j e c t s ,  s e l e c t e d  a t  r a n d o m  f r o m  t h e  

a b o v e  g r o u p i n g s ,  w e r e  t h e n  t e s t e d  t o  m a k e  s u r e  t h a t  o t h e r  c h a r a c t e r i s t i c s  f o r  

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

F e d e r a l l y  A i d e d  S c h o o l  S a m p l e . A  l i s t i n g  o f  a p p r o x i m a t e l y  200 f e d e r a l l y  

a i d e d  s c h o o l s  c o m p l e t e d  d u r i n g  t h e  y e a r  e n d i n g  J u n e  1959 w a s  c o m p i l e d  f r o m  

H H F A  r e c o r d s .  T h e s e  p r o j e c t s  w e r e  s o r t e d  i n t o  g r o u p s  s i m i l a r  t o  t h o s e  f o r  

s c h o o l s  b u i l t  w i t h o u t  F e d e r a l  a i d  a n d  a  s a m p l e  o f  a b o u t  70 s c h o o l s  w a s  a l s o  

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

t o  a s s u r e  p r o p e r  r e p r e s e n t a t i o n  o f  o t h e r  c h a r a c t e r i s t i c s .  A n y  o b v i o u s  

i m b a l a n c e  w a s  c o r r e c t e d  b y  p r o j e c t  s u b s t i t u t i o n .

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

n o n f e d e r a l l y  a i d e d  s c h o o l s  a n d  t h e  H H F A  s a m p l e  i n d i c a t e d  t h a t  a n y  d i f f e r e n c e s  

i n  r e s u l t s  w i t h  r e g a r d  t o  t h e  c o n s t r u c t ! o n - s i t e  l a b o r  r e q u i r e m e n t s  w e r e  s m a l l  

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

u n i v e r s e s  w e r e  i n v o l v e d .  T h e  c o m b i n e d  s a m p l e ,  a m o u n t i n g  t o  128 p r o j e c t s ,  

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

a b o u t  1 i n  14 o f  t h e  k n o w n  u n i v e r s e .

M a n - H o u r  E s t i m a t e s . T h e  c u s t o m a r y  p r e s e n t a t i o n  o f  e m p l o y m e n t  d a t a  f o r  

c o n s t r u c t i o n  p r o j e c t s  i n c l u d e s  e s t i m a t e s  f o r  o n - s i t e  a n d  o f f - s i t e  e m p l o y m e n t .  

S u c h  a  p r e s e n t a t i o n  i s  f o l l o w e d  b y  t h i s  s t u d y .  I n  a d d i t i o n ,  h o w e v e r ,  t h e r e  i s  

a n  e c o n o m i c  d i s t i n c t i o n  w h i c h  c a n  b e  m a d e  i n  a n a l y z i n g  t h e  m a n - h o u r  r e q u i r e 

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

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

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

d i r e c t l y  r e l a t e d  t o  a c t i v i t y  a t  t h e  s i t e .

P r i m a r y  m a n - h o u r  r e q u i r e m e n t s ,  f o r  p u r p o s e s  o f  t h i s  r e p o r t ,  i n c l u d e ,  i n  

a d d i t i o n  t o  a l l  o n - s i t e  l a b o r ,  t h e  c o n s t r u c t i o n  c o n t r a c t o r s '  o f f i c e  e m p l o y m e n t ,  

t h e  l a b o r  r e q u i r e d  i n  t h o s e  m a n u f a c t u r i n g  i n d u s t r i e s  w h i c h  f a b r i c a t e  t h e  c o n 

s t r u c t i o n  m a t e r i a l s  u s e d  o n  t h e  s i t e — t h a t  i s ,  t h e  " l a s t  s t a g e  o f  m a n u f a c 

t u r i n g "  c o m p a n i e s ,  p l u s  a l l  t r a d e ,  d i s t r i b u t i o n ,  a n d  s e r v i c e s  i n v o l v e d  i n  

p l a c i n g  t h e  c o n s t r u c t i o n  m a t e r i a l s  a t  t h e  s i t e .  S e c o n d a r y  e m p l o y m e n t  i n c l u d e s  

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

m a t e r i a l s ,  a n d  s e m i f i n i s h e d  p r o d u c t s  t o  t h e  f a c t o r i e s  w h i c h  f i n a l l y  p r o d u c e  

t h e  i t e m s  u s e d  a t  t h e  s i t e .

W i t h  r e s p e c t  t o  t h e  d e r i v a t i o n  o f  m a n - h o u r  r e q u i r e m e n t s ,  d a t a  f o r  o n - s i t e  

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

m e n t s  d i s c u s s e d  b e l o w ,  w h e t h e r  c o n s i d e r e d  p r i m a r y  o r  s e c o n d a r y ,  w e r e  e s t a b 

l i s h e d  b y  u s e  o f  s e c o n d a r y  d a t a .
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C o l l e c t i o n  o f  O n - S i t e  M a n - H o u r  D a t a

A l t h o u g h  t h e  n a t u r e  o f  t h e  c o n s t r u c t i o n  l a b o r  a n d  m a t e r i a l s  r e q u i r e m e n t s  

d a t a  s o u g h t  w a s  s i m i l a r  f o r  b o t h  t h e  n o n f e d e r a l l y  a i d e d  a n d  H H F A  s c h o o l  

p r o j e c t s ,  t h e  s o u r c e s  f o r  t h e  d a t a  d i f f e r e d ,  a s  i n d i c a t e d  p r e v i o u s l y .  I n  t h e  

c a s e  o f  t h e  n o n - H H F A  s c h o o l s ,  t h o s e  f i n a n c e d  e n t i r e l y  b y  t h e  v a r i o u s  l e v e l s  o f  

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

b o a r d s ,  a r c h i t e c t s ,  c o n t r a c t o r s ,  a n d  o t h e r  d i r e c t  p a r t i c i p a n t s  i n  t h e s e  

p r o j e c t s .  F o r  t h e  H H F A  s c h o o l  p r o j e c t s ,  d a t a  w e r e  m a d e  a v a i l a b l e  f r o m  H H F A  

f i l e s .  A c c e s s  t o  t h e s e  f i l e s  m a d e  p o s s i b l e  t h e  c o l l e c t i o n  o f  s o m e  a d d i t i o n a l  

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

r e l a t i o n s h i p s ,  t i m i n g  o f  c o n s t r u c t i o n  o p e r a t i o n s ,  a n d  r e q u i r e m e n t s  b y  t y p e  o f  

c o n t r a c t o r .

F e d e r a l  l e g i s l a t i o n  w h i c h  s e t  u p  t h e  p r o g r a m  f o r  g r a n t i n g  F e d e r a l  

a s s i s t a n c e  f o r  t h e  c o n s t r u c t i o n  o f  s c h o o l s  i n  f e d e r a l l y  i m p a c t e d  a r e a s  ( t h e  

S c h o o l  S u r v e y  a n d  C o n s t r u c t i o n  A c t  o f  1950) ,  r e q u i r e s  e a c h  p r i m e  c o n t r a c t o r  

a n d  s u b c o n t r a c t o r  o n  a  f e d e r a l l y  a i d e d  s c h o o l  p r o j e c t  t o  s u b m i t  t o  t h e  H H F A ,  

t h e  a d m i n i s t e r i n g  a g e n c y ,  a  c o p y  o f  e a c h  w e e k l y  p a y r o l l  s h o w i n g  ( w i t h  o t h e r  

i n f o r m a t i o n )  t h e  d a i l y  a n d  w e e k l y  h o u r s  w o r k e d ,  t h e  g r o s s  w e e k l y  e a r n i n g s  a n d  

t h e  o c c u p a t i o n  o f  e a c h  m e c h a n i c  a n d  l a b o r e r  o n  t h e  p a r t i c u l a r  p r o j e c t .  T h r o u g h  

t h e  c o o p e r a t i o n  o f  H H F A ,  c o p i e s  o f  t h e  p a y r o l l s  f o r  t h e  f e d e r a l l y  a i d e d  s c h o o l  

p r o j e c t s  i n  t h e  s a m p l e  w e r e  o b t a i n e d  f r o m  t h e  r e g i o n a l  H H F A  o f f i c e s ,  a l o n g  

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

f o r  o n - s i t e  m a n - h o u r  r e q u i r e m e n t s ,  a s  w e l l  a s  w a g e s  f o r  a l l  h o u r l y  r a t e d  

w o r k e r s  o n  t h e  p r o j e c t s .  I n  a  f e w  c a s e s ,  t h e  r e q u e s t e d  p a y r o l l  f i l e s  w e r e  n o t  

a v a i l a b l e  o r  w e r e  i n a d e q u a t e  a s  d a t a  s o u r c e s .  F o r  t h e s e  s i t u a t i o n s ,  a l t e r n a t e  

p r o j e c t s  w e r e  s u b s t i t u t e d .

I n  t h e  n o n f e d e r a l l y  a i d e d  s c h o o l s ,  t h e  d a t a  f o r  o n - s i t e  l a b o r  r e q u i r e 

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

w o r k  f o r c e  r e p o r t s .  O n l y  s u m m a r y  m a n - h o u r  r e s u l t s ,  b y  o c c u p a t i o n ,  w e r e  

r e q u i r e d *  F o r  a  s m a l l  n u m b e r  o f  c o n t r a c t o r s ,  w h o s e  r e c o r d s  c o u l d  n o t  b e  u s e d  

t o  i s o l a t e  t h e  d a t a  f o r  s p e c i f i c  s c h o o l  p r o j e c t s ,  e s t i m a t e d  h o u r s  a n d  m a t e r i a l s  

c o s t s  w e r e  u s e d .

E s t i m a t i n g  O f f - S i t e  M a n - H o u r  D a t a

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

c o n s t r u c t i o n  d i d  n o t  i n c l u d e  a l l  s u c h  e m p l o y m e n t .  T h e  t e c h n i q u e  u s e d  c o v e r s  

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

a n d  i m p l i c i t  i n  t h e  d e p r e c i a t i o n  o f  c o n s t r u c t i o n  e q u i p m e n t .  T h e  f o l l o w i n g  

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

c o v e r e d :  ( 1) A r c h i t e c t u r a l ,  s u r v e y i n g ,  e s t i m a t i n g ,  a n d  o t h e r  p l a n n i n g  e m p l o y 

m e n t ;  ( 2) e m p l o y m e n t  g e n e r a t e d  b y  p u r c h a s e s  o f  m o v a b l e  s c h o o l  e q u i p m e n t ;  ( 3) 

t h e  " m u l t i p l i e r "  e f f e c t  o f  t h e  r e s p e n d i n g  o f  w a g e s  a n d  p r o f i t s ;  a n d  ( 4) t h e  

c o n s t r u c t i o n  a n d  e q u i p m e n t  o f  n e w  p r o d u c t i o n  f a c i l i t i e s ,  i f  n e e d e d  t o  s u p p l y  

c o n s t r u c t i o n  m a t e r i a l s .
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From  c o n t r a c t o r s  a n d  s u b c o n t r a c t o r s  c o o p e r a t i n g  i n  t h e  s c h o o l  c o n 
s t r u c t i o n  s tu d y *  a  p r i c e  l i s t  w a s  o b t a i n e d  o f  t h e  v a l u e  o f  e a c h  t y p e  o f  
m a t e r i a l  u s e d  i n  s c h o o l s .  T h e s e  m a t e r i a l  l i s t i n g s  w e r e  c l a s s i f i e d  i n t o  
c a t e g o r i e s  c o n s i s t e n t  w i t h  5 - d i g i t  C e n s u s  o f  M a n u f a c t u r e s  p r o d u c t  g r o u p s .
F o r  e a c h  o f  t h e s e  p r o d u c t  g r o u p s ,  t h e  a v e r a g e  am ou n t u s e d  p e r  $ 1 ,0 0 0  o f  
c o n t r a c t  c o n s t r u c t i o n  w a s  d e t e r m i n e d .  O n ce  t h e  a v e r a g e  u s e  w a s  c a l c u l a t e d ,  
e a c h  f i g u r e  w a s  r e d u c e d  b y  a  r a t i o  r e p r e s e n t i n g  t h e  d i f f e r e n c e  b e t w e e n  v a l u 
a t i o n  b y  t h e  p u r c h a s e r  a n d  v a l u a t i o n  b y  t h e  p r o d u c e r .  1 0 /  S i n c e  a l l  d a t a  
r e p o r t e d  b y  t h e  c o n t r a c t o r s  w e r e  i n  p u r c h a s e r s *  v a l u e ,  t h e  r e d u c t i o n  t o  
p r o d u c e r s '  v a l u e  m ade i t  c o n s i s t e n t  w i t h  d a t a  p u b l i s h e d  on  t h e s e  v a r i o u s  
c o m p o n e n t s .  T h e s e  f i g u r e s  o n  a v e r a g e  d o l l a r  v a l u e ,  s t a t e d  i n  p r o d u c e r 's  
v a l u e  o f  e a c h  c o n s t r u c t i o n  m a t e r i a l  p e r  $ 1 ,0 0 0  o f  c o n t r a c t  v a l u e  w e r e  n e c e s 
s a r y  f o r  e a c h  o f  t h e  s u c c e e d i n g  s t e p s .

P r im a r y  D i s t r i b u t i o n  I n d u s t r i e s  E m ploym en t

T h e  m a n -h o u r s  i n  t h e  d i s t r i b u t i o n  i n d u s t r i e s  ( t r a d e ,  t r a n s p o r t a t i o n ,  
w a r e h o u s in g ,  f r e i g h t  f o r w a r d i n g ,  e t c . )  a t  p r im a r y  l e v e l  w i t h  r e s p e c t  t o  c o n 
s t r u c t i o n  a c t i v i t y  w e r e  d e t e r m in e d  b y  u s i n g  t h e  v a l u e  r e p r e s e n t e d  b y  t h e  
d i f f e r e n c e  b e t w e e n  p r o d u c e r  a n d  p u r c h a s e r  v a l u e  f o r  e a c h  c o n s t r u c t i o n  m a t e r i a l .  
T h i s  d i f f e r e n c e  w a s  summed a n d  a l l o t t e d  t o  e a c h  o f  t h e  d i s t r i b u t i o n  s e c t o r s  
b y  a  r a t i o  r e p r e s e n t i n g  t h e  t o t a l  p o r t i o n  o f  c o n s t r u c t i o n  a c t i v i t y  a t t r i b u t a 
b l e  t o  e a c h  o f  t h e s e  s e c t o r s  i n  r e l a t i o n  t o  t h e i r  t o t a l  a c t i v i t y .  1 1 /  A f t e r  
a l l o t t i n g  t h e  v a l u e ,  t h e  m a n -h o u r s  f o r  e a c h  d i s t r i b u t i o n  s e c t o r  w e r e  d e t e r 
m in e d  b y  m u l t i p l y i n g  t h e  v a l u e  a l l o t t e d  t o  t h i s  s e c t o r  b y  t h e  m a n -h o u r s  
n e e d e d  t o  p r o d u c e  $ 1 ,0 0 0  o f  p r o d u c t  i n  t h e  d i s t r i b u t i o n  s e c t o r s .

P r im a r y  M a n u f a c t u r in g  E m p loym en t

P r im a r y  e m p lo y m e n t i n  m a n u f a c t u r in g  w a s  c o n s i d e r e d  t o  b e  t h a t  r e q u i r e d  
t o  p r o d u c e  t h e  i t e m s  i n  t h e  c o n s t r u c t i o n  b i l l  o f  m a t e r i a l s  i n  t h e i r  f i n a l  
s t a g e  o f  f a b r i c a t i o n .  I n  t h i s  s t a g e ,  t h e  m a n -h o u r s  r e s u l t i n g  fr o m  s c h o o l  
c o n s t r u c t i o n  w e r e  fo u n d  b y  u s i n g  t h e  a v e r a g e  d o l l a r  v a l u e  o f  e a c h  c o n s t r u c t i o n  
c o m p o n e n t  a n d  a p p l y i n g  t h i s  t o  a  r a t i o  o f  m a n -h o u r s  t o  $ 1 ,0 0 0  o f  p r o d u c t i o n .  1 2 /  
W h en ev er  t h e  a v e r a g e  d o l l a r  v a l u e  o f  c o n s t r u c t i o n  c o m p o n e n ts  u s e d  w a s  s t a t e d  
i n  p r i c e s  d i f f e r e n t  fr o m  t h e  y e a r  o f  t h e  m a n -h o u r  r a t i o s ,  a n  a d ju s t m e n t  w a s  
m ade f o r  s u b s e q u e n t  p r i c e  a n d  p r o d u c t i v i t y  c h a n g e s  i n  t h e  m a n -h o u r  r a t i o s .

1 0 /  T h e  r a t i o  u s e d  f o r  t h i s  r e d u c t i o n  w a s t h e  p u r c h a s e r  t o  p r o d u c e r  
r a t i o  f o r  t h e s e  c o m p o n e n ts  i n  new  s c h o o l  c o n s t r u c t i o n ,  a s  r e p o r t e d  i n  t h e  
1 9 4 7  I n t e r i n d u s t r y  I n p u t -O u t p u t  A n a l y s i s .

1 1 /  I n  s u c h  a r e a s  a s  r e t a i l  t r a d e ,  i t  w as n e c e s s a r y  t o  m ake a  p r o d u c t -  
b y - p r o d u c t  e v a l u a t i o n ,  a s  m any o f  t h e  c o n s t r u c t i o n  i t e m s  a r e  b o u g h t  d i r e c t l y  
fr o m  w h o l e s a l e r s  o r  m a n u f a c t u r e r s .

1 2 /  T h i s  r a t i o  w a s e s t a b l i s h e d  b y  u s i n g  1 9 5 8  C e n s u s  o f  M a n u f a c t u r e s  
s p e c i a l i z a t i o n  t a b l e s  f o r  p l a n t s  w i t h  9 0  p e r c e n t  o r  g r e a t e r  s p e c i a l i z a t i o n .
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S e c o n d a r y  E m p loym en t I n  A l l  I n d u s t r i e s

S e c o n d a r y  e m p lo y m e n t i s  t h e  p r o d u c t i o n  a n d  e m p lo y m e n t  n e c e s s a r y  fr o m  
i n t e r m e d i a t e  i n d u s t r i e s  t o  p r o d u c e  an  i t e m  i n  i t s  f i n a l  f o r m , i . e . ,  t h e  c o k e ,  
i r o n  o r e ,  c o a l ,  e t c . ,  n e c e s s a r y  t o  p r o d u c e  s t r u c t u r a l  s t e e l  s h a p e s .  I t  a l s o  
i n c l u d e s  a l l  r e l a t e d  s e r v i c e  a n d  t r a n s p o r t a t i o n  n e c e s s a r y  b e tw e e n  o r i g i n  o f  
ra w  m a t e r i a l s  a n d  i n t e r m e d i a t e  m a n u f a c t u r in g  p r o c e s s e s .

T o  c a l c u l a t e  a l l  o f  t h e  m a n -h o u r s  b a c k  o f  e a c h  c o n s t r u c t i o n  p r o d u c t ,  i t  
w a s  n e c e s s a r y  t o  d e t e r m in e  t h e  c o n t r i b u t i o n  fr o m  e a c h  o f  t h e  s e c t o r s  o f  t h e  
e co n o m y  t o  t h e  c o n s t r u c t i o n  b i l l  o f  m a t e r i a l s .  T o o b t a i n  t h e s e  c o n t r i b u t i o n s  
fr o m  e a c h  s e c t o r ,  a n  i n t e r i n d u s t r y  i n v e r s e  m a t r i x  w a s  u s e d .  T h e  m a t r i x  w a s 
c a l c u l a t e d  b y  t h e  B u re a u  o f  L a b o r  S t a t i s t i c s  f o r  t h e  U n i t e d  S t a t e s  e co n o m y  i n  
1 9 4 7 . 1 3 /  S in c e  t h i s  m a t r i x  i s  s t a t e d  i n  1947  p r i c e s ,  a l l  p r i c e s  o f  t h e  c o n 
s t r u c t i o n  c o m p o n e n ts  w e r e  d e f l a t e d  t o  1 9 4 7  a n d  t h e n  g r o u p e d  i n t o  i n d u s t r y  
c l a s s i f i c a t i o n s  w h ic h  w e r e  c o n s i s t e n t  w i t h  t h e  i n t e r i n d u s t r y  s t u d y ’ s  5 7 - s e c t o r  
a g g r e g a t i o n .  T h i s  g a v e  t h e  am ou n t o f  c o n s t r u c t i o n  g o o d s  s t a t e d  i n  1947  p r i c e s ,  
f o r  e a c h  i n t e r i n d u s t r y  s e c t o r .  E ach  o f  t h e s e  f i g u r e s  w a s  i n  t u r n  m u l t i p l i e d  
b y  t h e  c o r r e s p o n d i n g  c o e f f i c i e n t s  o f  t h e  i n v e r s e  m a t r i x .  T h i s  p r o c e d u r e  g a v e  
t h e  c o n t r i b u t i o n  n e c e s s a r y  fr o m  e a c h  o f  t h e  s e c t o r s  t o  p r o d u c e  t h e  s p e c i f i e d  
c o n s t r u c t i o n  i t e m  u s e d .  1 4 /  T h e s e  p r o d u c t s  w h ic h  w e r e  s t a t e d  i n  1 9 4 7  p r i c e s  
w e r e  t h e n  i n f l a t e d  t o  1 9 5 8  p r i c e s  ( t h e  y e a r  c o n s i s t e n t  w i t h  t h e  b i l l  o f  
m a t e r i a l s ) .

T h e s e c t o r  c o n t r i b u t i o n s  t o  e a c h  o f  t h e  s e p a r a t e  c o n s t r u c t i o n  i t e m s  w e r e  
t o t a l e d  t o  o b t a i n  t h e  t o t a l  c o n t r i b u t i o n s  fr o m  e a c h  s e c t o r  o f  t h e  e co n o m y  t o  
t h e  c o n s t r u c t i o n  b i l l  o f  m a t e r i a l s .  T o  t r a n s l a t e  t h e  d o l l a r s  o f  p r o d u c t  c o n 
t r i b u t e d  b y  e a c h  s e c t o r  i n t o  t h e  e m p lo y m e n t  r e q u i r e d  b y  t h i s  s e c t o r ,  a r a t i o  
o f  m a n -h o u r s  t o  $ 1 ,0 0 0  o f  p r o d u c t i o n  w a s  u s e d .  T h e s e  r a t i o s  w e r e  d e v e lo p e d  
f o r  e a c h  o f  t h e  57  i n t e r i n d u s t r y  s e c t o r s .  1 5 /

Prom  e a c h  s t a g e  (p r i m a r y  d i s t r i b u t i o n ,  p r im a r y  m a n u f a c t u r in g  a n d  s e c o n d 
a r y ) ,  a  m a n -h o u r  f i g u r e  p e r  $ 1 ,0 0 0  o f  s c h o o l  c o n s t r u c t i o n  c o n t r a c t  w a s  o b t a i n e d  
When t h e s e  w e r e  surraned w i t h  t h e  d i r e c t  o r  o n - s i t e  m a n -h o u r s ,  t h e  t o t a l  e m p lo y 
m e n t e f f e c t ,  w i t h i n  t h e  d e f i n i t i o n  u s e d  b y  t h e  s t u d y ,  w a s  d e t e r m i n e d .  F o r  
s c h o o l  c o n s t r u c t i o n ,  i t  w a s  n e c e s s a r y  t o  a d j u s t  t h e  p r im a r y  a n d  s e c o n d a r y  
e m p lo y m e n t  e s t i m a t e s  t o  r e f l e c t  t h e  s h i f t s  i n  p r o d u c t i v i t y  b e tw e e n  1 9 5 8  a n d  
1 9 5 9 .

1 3 /  F o r  a f u r t h e r  d e s c r i p t i o n ,  s e e  W. D uane E va n s  a n d  M a r v in  H o f f e n b e r g ,  
t h e  I n t e r i n d u s t r y  R e l a t i o n s  S tu d y  f o r  1 9 4 7 , R e v ie w  o f  E c o n o m ic s  a n d  S t a t i s t i c s ,  
V o l .  X XXIV  ( 1 9 5 2 ) ,  H a r v a r d  U n i v e r s i t y  P r e s s .

1 4 /  T h e p r o d u c t  o b t a i n e d  b y  t h e  i n v e r s e  m a t r i x  c o n t a i n e d  d u p l i c a t i o n s  
fr o m  f i c t i t i o u s  t r a n s f e r s  i n  o f  s e c o n d a r y  p r o d u c t s .  T h e  u n i t  m a n -h o u r  r a t i o s ,  
t h e r e f o r e ,  h a d  t o  c o n t a i n  t h i s  sam e d o u b l e  c o u n t i n g  o r  t h e  p r o d u c t  h a d  t o  b e  
r e d u c e d  b y  t h e  am ou n t o f  d o u b l e  c o u n t i n g .  I n  t h i s  c a s e ,  t h e  p r o d u c t s  w e r e  
r e d u c e d  b y  r a t i o s  d e v e l o p e d  b y  S id n e y  J a f f e  i n  u n p u b l i s h e d  d o c u m e n t s .

1 5 /  B o th  t h e  p r i c e  a n d  u n i t  m a n -h o u r  r a t i o s  w e r e  a c t u a l l y  c a l c u l a t e d  o n  
a  4 5 0 - o r d e r  a g g r e g a t i o n  a n d  summed t o  t h e  5 7 - o r d e r  a g g r e g a t i o n .
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APPENDIX B. Data Collection Schedule

U. S. DEPARTMENT OF LABOR
BLS No. 26f?2(a) Bureau of Labor Statistics Budget Bureau Ulr-5>926

Washington 2f>, D. C. Approval Expires 12/31/60

LABOR REQUIREMENTS FOR SCHOOL CONSTRUCTION

The data submitted on this schedule -will be seen only by sworn employees of the Bureau 
of Labor Statistics. The data w ill not be released in any form which permits 
identification with any specific company.
I Identification of Project (Please oheok all previous entries and oorreot those la error)

A.

B.
C.

D.

F.

Name of School___________
Type *. Elementary [ J  

Locations City_________ _
Secondary (including Jr# Sigh) / “7

________ County__________________ State
Construction Started;

(date)
Agency Awarding Contract: Name__

Completed: (actual or estimated)̂
/date)

Address
Total Amount of Construction Contracts on this Project: $__

1. Does amount include any Federal-aid funds? Yes /~7
General or Principal Prime Contractor: Name_______________

(Strike out one)

No [ J

Address

G. Architect: Name___
Address

(street) (city)
II  Characteristics

A. Number of Stories of main part of structure (above grade)_____________ __
1. Basement: Full Partial /"7  None [~~f

B. Square Feet of floor area (gross)_______________________ ,______
C. Frame: Steel f~ I  Reinforced Concrete f~ 7  Load-bearing Masonry

Other (specify)____________________________________ .
D. Principal Materials Used for:

1. Exterior Walls. Masonry /~7 Curtain Wall f ~ ]  Other (specify)_

O

2. Floors. Specify base and covering___________________________________________
3. Roof. Specify deck and covering____________________________________________ _

E. Number of Classrooms: General____________
Special: Shops____________ Laboratories____________

Other_________  Sped fy__________________________
F. Special Purpose Rooms: (check) Cafeteria f~~J Auditorium f~~f All Purpose Room

Kitchen f~~] Gymnasium f~ J  Health Unit /~~J Administration Offices f ~ l
*

Library f~~J Others (specify)____________________ _____________________________
G. Data Furnished p y : __________  ̂ ________________  __________ _______ _________

(name) ' (position)
H. Agent__________________ _____________________________  ________________ __________

(name) (date)
Code Box (Leave Blank) 
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(Use reverse side for notes)
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III  Construction Contracts Project No.
A. Enter data for general or principal prime contract as reported in 1-F, and for eveiy subcontract thereto. Repeat procedure for addition

al prime construction contracts, i f  any.

Contractors name Contractors address Operations performed
Approx, 

value of 
contract

Includes (check) Construction dates 
(estimate or aotual)Ma ter- 

ia l Labor Starting Completion

General or principal 
prime contract

Subcontracts o f above

8. Check any o f the following operations included in contracts described above: 

1, Site preparation /~~J 2. Paving £ 7  3. Landscaping /" 7
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26$2(c)
IV Labor and Materials Requirements Project No.

|B
rim

e

3CO I Ty
pe of wo
rk

29 30-31 32 33-35

A. Name o f (sub) contractor for whom data are reported __________________
B. Operations performed by this (sub) contractor ______ _____________________
C. 1. Work started 2. Completed (aotual or estimated) _______

(date) (date)
D. Labor required for this (sub) contract, by occupation

1. Period covered by data reported below: From To
(date) (date)

2. Number o f man-{jg^s on this (sub) contract in period covered:

Occupation8
Skill unspecified Journeymen Apprentices
Cede

36-38
manJwuridays

39-43
Code

36-38
^kours

®*°P"days
39-43

Code
36-38

^ iiours
days

39-43

Asbestos workers .......................................... 001 301 601
Bricklayers, stone masons .................... . 002 302 602
Carpenters ........ 003 303 603
Cement finishers .............................•••••... 004 304 604
Electricians ••••••••........ 005 305 605
Glaziers .......... .......................................... 006 306 606
Lathers ..................................................... 007 307 607
Operating engineers............... .................... 008 308 608
Ornamental iron workers ...••............. 009 309 609
Painters .............................................. . 010 310 610
Plasterers .............................................•••• on 311 611
Plumbers and pipe fitters ............... 012 312 612
Rodmen ........... ............... ............. 013 313 613
Roofers 014 314 614
Sheet metal workers ......................... 4 015 315 615
Structural iron workers............................. 016 316 616
Terrazzo workers .......................................... 017 317 617
Tile setters ................................................ 018 318 618
Other building trades (speoify) .......... 019 319 619

Superintendents and general formen.......... 130 X XXX X XXX
Professional and technical employees . . . . . . 131 X XXX X XXX
Helpers and tenders (all trades) ............. 500 X XXX X XXX
Clerical employees ....................... . 032 X XXX X XXX
Truckdrirers ............................................... 734 X XXX X XXX
Laborers ........................................ ............ . 835 X XXX X XXX
Custodial workers .......... .......... 933 X XXX X XXX
All others ................................................... 039 X XXX X XXX

3. I f  above data are for  man-days worked, estimate average number of hours 
woiked per man-day during the reported period /  / .

U. Source of above data: Payrolls Daily work force reports /~7
Welfare or. insurance reports [~~1 Other f~ J _________________________

(specify)
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2652( d)
Project No. ___________

E. Name of (Sub) contractor_________________________________________________________
F. Address of (Sub) contractor_____________________________________________________
G. Materials required for this (sub) contract

1. Period covered by data reported below: From_____ ____________To_____
(date) (date)

2. Quantities and costs of materials, supplies, and school equipment required by 
the (sub) contract:

Item Quan
tity

Unit of 
measure

Approx.
cost

3. Source o f  above data: Material "take-off” sheets f~~J Cost accounting
records f~~J Materials invoices f~~J Ledger /~~7
Other n __________________________________________________

(speoify)
h . Rental cost o f  construction machinery and equipment, or equivalent 

value $______________________________
(Enter actual rental cost, amount of depreciation oharged to this contract, or 
estimated amount reasonably chargeable to this contraot.)

H. Data furnished by_____________________________________  ________________________
(name) (position)

I. Agent ________________________________________  _____________________________
(name) (date)

☆  U .S . G O V ERN M EN T PRINTING O F F IC E : 1961 O -  601250
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