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P r e fa c e

T h is  study o f  total labor  and m a te r ia l  re q u ire m e n ts  fo r  the 
co n s tru c t io n  o f  c o l le g e  housing  is  the eighth in a s e r ie s  of studies o f  
v a r iou s  types o f  c o n s tru ct io n  that m ight be a f fe c te d  by future g o v e r n ­
m ental act ion . Studies w e re  published  p r e v io u s ly  fo r  s ch o o ls ,  h ighways, 
F e d e r a l  o f f i c e  bu ild ings, h osp ita ls ,  c iv i l  w ork s  a c t iv it ie s  o f  the A r m y  
C o rp s  o f  E n g in e e rs ,  public  housing, and private  o n e - fa m i ly  dwelling 
units. C u rren t ly  in p r o g r e s s  a re  a study o f  sew age d isp o sa l  fa c i l i t ie s  
and a re  study o f  s ch oo l  co n s tru ct io n  re q u ire m e n ts .

The studies are  being conducted  in the B u re a u ’ s D iv is ion  o f  
P ro d u c t iv ity  M ea su rem en t,  L loy d  A. P ro ch n o w , Chief, under the genera l 
d ire c t io n  o f  L eon  G re e n b e rg ,  A ss is ta n t  C o m m is s io n e r  fo r  P rod u ct iv ity  
and T e c h n o lo g ic a l  D eve lop m en ts .  T h is  bulletin  w as p re p a re d  by Stanley F. 
M i l le r  under the su p e rv is io n  of Ja m es  F . W a lk er .  H erm an J. R othberg  
was in ch a rge  of c o l le c t in g  and tabulating the sta tis t ica l  data.

The B ureau  w ish es  to acknow ledge  the gen erou s  c o o p e ra t io n  o f  
the H ousing and H om e F inance  A g e n cy  and its com m u n ity  F a c i l i t ie s  A d m in ­
is tra t ion  in furn ish ing  som e of the b a s ic  data u sed  fo r  this r e p o r t .  The 
B ureau  a lso  a p p re c ia te s  the c o o p e ra t io n  o f  m any gen era l  c o n tr a c to r s  and 
s u b co n tra c to rs  who supplied  the m a te r ia ls  in form a tion  on w hich es t im ates  
fo r  in d ire c t  la b o r  req u irem en ts  are  based .
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L A B O R  AND M A T E R IA L  REQ U IREM EN TS

F O R  C O L L E G E  HOUSING CON STRU CTION

In trod u ction

N ew  co n s tru ct io n  is  a m a jo r  com pon en t o f  the N ation ’ s output o f  
goods and s e r v ic e s  and an im p ortan t s o u rce  o f em p loym en t. Jobs a re  
c re a te d  not on ly  at co n stru ctio n  s ites  but a lso  in m any m anufacturing , 
trad e  s e r v ic e ,  and tra n sp orta tion  in d u str ies  w hich  m ak e, s e ll , and d e liv e r  
m a te r ia ls  and equipm ent re q u ire d  in co n s tru ct io n  p r o c e s s e s .  B ecau se  o f  
its  fa r -r e a c h in g  em p loym en t im p act, a v ig o ro u s  co n s tru ct io n  in du stry  is  
re g a rd e d  as a s ign ifica n t a id  in avoid in g  c y c l i c a l  un em ploym en t.

T o  p ro v id e  factu a l data on the em p loym en t gen eratin g  e ffe c ts  o f 
c o n s tru ct io n  exp en d itu res , the B u reau  o f  L a b or  S ta tis tics  has a continuing 
p ro g ra m  o f stu dies to m e a su re  la b o r  and m a te r ia l req u ire m e n ts  fo r  v a r io u s  
segm en ts  o f the co n s tru ct io n  in d u stry . C on stru ction  o f  c o lle g e  housing  w as 
s e le c te d  fo r  study b eca u se  th is segm en t is  one w hich  cou ld  be s ign ifica n tly  
a ffe c te d  by  govern m en ta l a ction .

U nder the C o lle g e  H ousing L oan  P r o g ra m , title  IV o f the H ousing 
A ct  o f 1950 (P u b lic  Law  8 1 -4 8 5 ), ap p roved  A p r il  20, 1950, and subsequently  
am ended , lo n g -te r m  loan s are  m ade at low  in te re s t  ra tes  to finance the 
co n s tru ct io n  o f  d o r m ito r ie s ,  m a r r ie d  student and fa cu lty  housing , dining 
h a lls , c o l le g e  un ions, and in fir m a r ie s  w h ere  such a s s is ta n ce  is  not o th erw ise  
av a ila b le  on equ a lly  fa v o ra b le  te r m s . The p ro g ra m  w as expanded in 1955 to 
in clude student un ions, dining h a lls  and s im ila r  s e r v ic e  fa c i l i t ie s .  It w as 
expanded again in 1957 to include loans to h osp ita ls  fo r  housing student n u rse s , 
in tern s , and re s id e n t p h y s ic ia n s .

The H ousing and H om e F in an ce  A g e n cy , in its  17th annual re p o rt , 
in d ica tes  that as o f  the end o f 1963, ap p lica tion s  fo r  about 3 ,0 0 0  loan s had 
been  r e c e iv e d  fr o m  c o l le g e s  and u n iv e rs it ie s  s in ce  the beginning o f  the p r o ­
gram  in 1950. The tota l loan  re q u ests  am ounted to m o r e  than $3  b illio n . O f 
th ese , 1, 992 had b een  ap p roved  and tota led  $ 2. 1 b illio n . T h re e  q u a rters  o f  
the e lig ib le  c o l le g e s  and u n iv e rs it ie s  in the cou n try  have p a rtic ip a te d  in the 
p ro g ra m  and th e ir  en ro llm en ts  accou n t fo r  m o r e  than 85 p e rce n t o f  the stu ­
dents in the e lig ib le  in stitu tion s.

H osp ita ls  w ith  n u rsin g  s ch o o ls , in tern s , and res id e n t p h ysic ia n s  
have f i le d  a tota l o f  174 loan  ap p lica tion s  in the am ount o f  $ 107. 1 m illio n .
One hundred  th ree  o f  th ese  have been  ap p roved  fo r  $58 . 1 m illio n .
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D uring 1963, under the co lle g e  housing loan  p r o g r a m , 231 loans 
tota ling  $275 m illio n  w e re  com p le te d  p rov id in g  liv in g  a cco m m o d a tio n s  fo r  
a lm o st  5 9 ,0 0 0  students and fa cu lty  m e m b e rs  and 1 ,546  student n u rse s , 
in tern s , and re s id en t d o c to r s .

N ature o f the Survey

T h is re p o rt  is  b a sed  on the find ings in a su rvey  o f 43 c o lle g e  h o u s ­
ing p r o je c ts  w hich  w e re  a d m in is tered  by the C om m unity F a c il it ie s  A d m in ­
is tra t io n  (C F A ). The p r o je c ts  w ere  s e le c te d  fr o m  a lis tin g  o f 201 p r o je c ts  
re p o rte d  as being substantia lly  com p le ted  during ca len d a r y e a r  1961. The 
p r o je c ts  s e le c te d  w e re  in va riou s  States rep re se n ta tiv e  o f the fou r  broad  
g e o g ra p h ica l reg ion s  o f the con term in ou s  United S ta te s .1

The su rvey  w as d esign ed  p r im a r ily  to d eterm in e  m a n -h o u rs  r e ­
qu ired  fo r  a f ix e d -d o l la r  volu m e ($ 1 ,0 0 0 ) o f c o lle g e  housing co n stru ctio n . 
M a n -h o u rs , as d efin ed  fo r  the su rv ey , include both o n -s ite  and o f f - s i t e  
co n s tru ct io n  em p loym en t and o f f - s i t e  em p loym en t re q u ire d  to p ro d u ce , s e l l ,  
and d e liv e r  m a te r ia ls  u sed  in co n stru ctio n . Data fo r  o n -s ite  la b o r  include 
m a n -h o u rs  fo r  s u p e rv is o r y , en g in eerin g , c le r i c a l ,  and cu stod ia l e m p lo y e e s  
at co n s tru ct io n  s ites  and those fo r  w o rk e rs  in the co n s tru ctio n  tra d e s . Data 
w ere  a lso  obtained on w ages paid and tim ing o f em p loym en t. In form ation  fo r  
o f f - s i t e  la b o r  in clu d es  em p loym en t in a c t iv it ie s  o f c o n tr a c to r s  such as o f f ic e  
and w areh ou sin g ; building m a te r ia ls  and equipm ent m an u factu re  and d is t r i ­
bution; and fin a lly  em p loym en t in a ll o th er in d u str ies  w hich  a re  a ffe c te d  
d ir e c t ly  o r  in d ir e c t ly  by p rod u ction  and d istr ib u tion  o f building m a te r ia ls , 
fr o m  raw  m a te r ia ls  to the fin a l m anufacturing stage .

C erta in  types o f em p loym en t, h o w e v e r , a re  not c o v e r e d  by the 
su rv e y . M a n -h ou rs  expended  on p rep a ra tion  o f p lans and s p e c if ica t io n s  fo r  
p r o je c ts  a re  exc lu d ed , as is la b o r  tim e in v o lved  in in sta lla tion s  by pu blic  
u tility  e m p lo y e e s , site  p rep a ra tion , lan d scap in g , and s tre e t  and sew er w ork  
not in clu d ed  in the co n stru ctio n  co n tra c ts .

1 The States in clu ded  in each  o f the re g io n s  a re  as fo llo w s : 
N o r th e a s t - -C o n n e cticu t , M aine, M a ssa ch u se tts , New H a m p sh ire , New 
J e r s e y , New Y o rk , P en n sy lvan ia , Rhode Is lan d , and V erm on t; N orth 
C e n tr a l- - I l l in o is ,  Indiana, Iow a, K an sas, M ich igan , M in n esota , M is s o u r i, 
N ebrask a , N orth D akota, O hio, South Dakota and W isco n sin ; South - - 
A la bam a , A rk a n sa s , D e la w a re , D is tr ic t  o f C o lu m b ia , F lo r id a , G e o rg ia , 
K entucky, L ou isian a , M arylan d , M is s is s ip p i ,  N orth C a ro lin a , O klahom a, 
South C a ro lin a , T e n n e sse e , T e x a s , V irg in ia , and W est V irg in ia ; W e s t- -  
A r iz o n a , C a lifo rn ia , C o lo ra d o , Idaho, M ontana, N evada, New M e x ic o , 
O reg on , U tah,W ashington and W yom in g.
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E stim ates  w e re  m ade of la b o r  gen era ted  by m on ey  expended  fo r  
c o n t r a c t o r s 1 overh ea d . The m a jo r  p ortion  of such overh ea d  co n s is ts  o f 
a d m in is tra tiv e  s a la r ie s .  E m ploym en t fo r  oth er overh ea d  ite m s , such as 
ren t, bon d s, in su ra n ce , taxes (including p a y ro ll ta x e s ), fr in g e  ben efit p a y ­
m en ts , and o f f ic e  su p p lies , was estim ated  fr o m  se co n d a ry  data. E m p lo y ­
m ent c re a te d  by the respend ing  o f w ages and p ro fits  o f w o rk e rs  and th eir  
e m p lo y e r s - -the m u ltip lie r  e f fe c t - -w a s  not c o n s id e re d  w ithin the scop e  o f 
this study.
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General Survey Findings and Characteristics

C on stru ction  o f  c o lle g e  housing p r o je c ts  during 1960-61 2 c re a te d  
an estim a ted  238 m a n -h o u rs  of em p loym en t fo r  each  $ 1 ,000  o f con stru ctio n  
co n tra ct  c o s t . E m p loym en t at co n stru ctio n  s ite s  a ccou n ted  fo r  94 m a n ­
h ou rs , w hile 144 m a n -h o u rs  w ere  re q u ire d  fo r  v a r io u s  o f f - s i t e  a c t iv it ie s . 
(See ch art 1 .) The la tter  in clu ded  all em p loym en t re q u ire d  to p rod u ce  and 
d e liv e r  m a te r ia ls  and equipm ent in sta lled  by  o n -s ite  w o rk e r s , as w e ll as 
em p loym en t re q u ire d  by co n stru ctio n  c o n tr a c to r s  fo r  a d m in is tra tiv e , w a r e ­
housing , and ce rta in  other o f f - s i t e  op era tio n s . O ff -s it e  m a n -h o u rs  (ex cep t 
those fo r  the co n stru ctio n  industry) a re  d ev e lop ed  fro m  c o s t  data re la tin g  to 
the value o f m a te r ia ls  u sed  at con stru ctio n  s ites  (in clu d in g  ren ta l c o s ts  o r  
d e p re c ia tio n  ch a rg e s  fo r  co n stru ctio n  equ ipm ent). T ota l m a n -h ou r  r e q u ir e ­
m ents w e re  d istr ib u ted  as fo llo w s :

M a n -h ou rs  p er $ 1 ,000  c
co n s tru ctio n co n tra c t

N um ber P e r c e n t

T ota l ................................................................... 238 100
O n -s ite  c o n s t r u c t i o n ....................................... 94 39
O ff-  s i t e ..................................................................... 144 61

C o n s t r u c t io n ...................................................... 13 5
M a n u fa ctu r in g .................................................... 73 31
T ra n sp o rta tio n , tra d e , and s e r v ic e  . . . 42 18
O ther in d u str ies  (in clu d in g  m ining) . . . 16 7

Length  o f  co n stru ctio n  tim e fo r  the a v era g e  p r o je c t  w as 58 w eek s , 
p rov id in g  the equ ivalent o f continuous w o rk  fo r  about 46 w o rk e r s  (54 m an - 
y e a rs ) at co n s tru ct io n  s ite s . O ff -s ite  a c t iv it ie s  p ro v id e d  on a v era g e  the 
equ ivalen t o f 1 yea r  o f em p loym en t fo r  74 w o r k e r s . 3

2 C on stru ction  o f  the p r o je c ts  w as a c co m p lis h e d  o v e r  the p e r io d  
fr o m  late  1959 to e a r ly  1962, but the g re a te r  p ortion  took  p la ce  during 
196 0 -61 .

3 The annual em p loym en t estim ate  fo r  c o n s tru ct io n  w o rk e rs  is  
b a se d  on 50 t im e s  the 1961 a v era ge  w ork w eek  o f 36 h ou rs  fo r  gen era l 
bu ild ing and sp e c ia l trade c o n tr a c to r s , a c co rd in g  to the B u rea u 's  e m p lo y ­
m ent and earn in gs  s e r ie s .  F o r  other types o f em p loym en t, 2 ,000  h ou rs  
w e re  c o n s id e r e d  as 1 y e a r 's  em p loym en t.
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Chart 1. Distribution of 238 Man-Hours for Each 
$1,000 of College Housing Construction Contract,

1960-61

M anufacturing
Transportation, 

Trade and Services
All Other 
Industries

S E C O N D A R Y
M A N -H O U R S

(62 )

I n c l u de s  3 m a n - h o u r s  in m i n i n g  and o t h e r  i ndus t r i es .

U N ITE D  S TA TE S  D E P A R TM E N T O F LABO R  
BUREAU OF LABOR STATISTICS
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A t the 1963 r a te , co n stru c tio n  of c o lle g e  h ou sin g  h as  c re a te d  
about 14, 000 jo b s  an nually  fo r  o n - s ite  a c t iv it ie s  and ap p ro x im ate ly  20, 000 
fo r  r e la te d  o f f - s i te  w ork . C u rren t e s t im a te s  in d icate  that co lle g e  e n r o ll­
m e n ts  w ill to ta l about 7 m illio n  stu den ts (100 p ercen t in c r e a se )  by 1975.

The study  d isc lo se d  w ide v a r ia t io n s  in m an -h o u r and m a te r ia l  
re q u ire m e n ts  am ong p r o je c t s ,  re fle c t in g  d if fe re n c e s  in type and s iz e  of 
p r o je c t s ,  g e o g ra p h ic a l lo c a t io n s , and lo c a l  co n stru c tio n  p r a c t ic e s .  S ig n if i­
can t v a r ia t io n s  w ere  noted in such  re la te d  ite m s  a s  a v e ra g e  h ou rly  e a rn in g s  
and s ite  w ag e s  a s  a p e rce n tag e  of co n stru c tio n  c o s t . M a te r ia l  p u rc h a se s  
am ounted  to about 54 p e rce n t of the c o n stru c tio n  e x p e n d itu re s , w hile w ag es 
fo r  o n - s ite  m an -h o u rs  w ere  about 29 p e rc e n t. (See  ch art 2 .)  E a rn in g s  fo r  
o n - s ite  la b o r  a v e ra g e d  $ 3 . 13 p e r  hour (1960-61 d ata ).

P r o je c t  C h a r a c te r i s t ic s

The 43 p r o je c t s  se le c te d  in the sam p le  fo r  th is  study v a r ie d  in 
s iz e  fro m  one with about 5 ,0 0 0  sq u a re  fe e t to one contain in g 2 7 9 ,0 0 0  sq u a re  
fe e t; the a v e ra g e  w as about 66, 000 sq u a re  fe e t . P r o je c t  co n stru c tio n  c o s t s  
(exclu d in g  s ite  p re p a ra t io n  and planning c o sts )  ra n g e d  fro m  about $ 7 4 ,0 0 0  
to a lm o s t  $ 4  m illio n ; the a v e ra g e  w as a p p ro x im ate ly  $1 m illio n .

A m o st 91 p e rce n t o f the p r o je c t s  su rv e y e d  involved  co n stru c tio n  
o f b u ild in gs contain in g only liv in g  ac co m m o d atio n s fo r  stu d en ts. The r e ­
m ain d e r  w ere  fo r  p r o je c t s  contain ing dining f a c i l i t ie s  o r  student ac tiv ity  
a r e a s  com bin ed  w ith liv in g  ac co m m o d atio n s. L iv in g  acco m m o d atio n s fo r  
about 10, 600 stu d en ts w ere  p ro v id ed  in 77 b u ild in g s- -7 ad d ition al bu ild in gs 
p ro v id ed  only dining f a c i l i t ie s  o r  sp a c e  fo r student a c t iv it ie s .  L o c a tio n s  of 
p r o je c t s  stu d ied  w ere  d iv ided  a lm o st  eq u a lly  betw een m e tro p o litan  and non­
m e tro p o litan  a r e a s ;  h ow ever, in the South a lm o st  th re e - fo u r th s  of the p r o j­
e c t s  w ere  in n on m etrop o litan  a r e a s .

The p r o je c t s  stu d ied  w ere  of th ree  m a jo r  s t r u c tu r a l  fra m e  ty p e s ; 
re in fo rc e d  co n cre te  (63 p e rce n t), lo a d -b e a r in g  m a so n ry  (16 p e rce n t), and 
s te e l  (14 p e rc e n t) . The rem ain in g  7 p ercen t w ere  a  com bination  o f r e in ­
fo rc e d  co n cre te  and s te e l.  E a c h  o f the ty p es h as a  s lig h tly  d iffe ren t d iv i­
sion  of m an -h o u r and m a te r ia l  re q u ire m e n ts  a s s o c ia t e d  w ith i t s  co n stru c tio n . 
A ll p r o je c t s  excep t one h ad  p r im a r i ly  m a so n ry  e x te r io r s - - th e  one excep tion  
u se d  cu rta in  w all e n tire ly  fo r  e x te r io r  fac in g . A lm o st  th re e - fo u r th s  of the 
p r o je c t s  w ere  c o n stru c te d  to p rov id e  p a r t ia l  o r  fu ll b a se m e n ts . P r o je c t s  
w ere  a lm o st  eq u a lly  d iv ided  betw een th o se  having e le v a to r s  and th o se  not 
h av in g  e le v a to r s .  B a s e s  fo r  f lo o r s  on a l l  p r o je c t s  ex cep t one w as c o n s tr u c ­
te d  of c o n c r e te - - c o v e r s  fo r  th e se  f lo o r s  w ere  r e s i l ie n t  t ile  in a l l  excep t one 
p ro je c t  which u se d  w ood. About 70 p e rce n t of the p r o je c t s  w ere  c o n stru c te d  
with co n cre te  ro o f d e c k s . F o r  about 90 p e rce n t of the p r o je c ts  stu d ied , 
bu ilt-u p  ro o fin g  w as u se d  to co v er d e c k s .
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Chart 2. Percent Distribution of On-Site Wages and 
Materials Used for Each $1,000 of College Housing 

Construction Contract, 1960-61
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P r o je c t  C o s t s

C o n stru c t io n  c o s t  p er  sq u a re  foot fo r  a l l  p r o je c t s  a v e r a g e d  
$ 1 5 . 88. H ow ever, wide d i f fe re n c e s  w ere  noted in co n stru ction  c o s t s  p er  
sq u a re  foot am ong the indiv idual p r o je c t s  in the su rv e y  and by reg ion .
F o r  ind iv idual p r o je c t s ,  c o s t s  p er  sq u a re  foot ra n g ed  fro m  about $ 10 to 
a lm o s t  $ 2 8 .  A v e ra g e  c o s t  p er  sq u a re  foot in the N o r th e a s t  reg io n  w as  
21 p e rc e n t  g r e a t e r  than the U .S .  a v e r a g e .

C o n stru ct io n  c o s t s  p er  sq u a re  foot in a l l  g e o g ra p h ic a l  re g io n s  
w ere  g e n e ra l ly  g r e a t e r  for  p r o je c t s  c o n stru c te d  in m e tro p o lita n  a r e a s ,  and 
o n - s i te  m an -h o u r  r e q u ir e m e n ts  p e r  $ 1 ,000  of co n stru ct ion  c o s t  on th ese  
p r o je c t s  w ere  below a v e r a g e .

D i f fe re n c e s  in c o s t  per  sq u a re  foot betw een re g io n s  m a y  r e s u l t  
f ro m  in te rac tio n  of s e v e r a l  f a c t o r s  such a s  d is tan ce  of p r o je c t s  f ro m  the 
s o u r c e s  of supply fo r  v a r io u s  build ing m a t e r i a l s ,  h igher or  low er w age 
c o s t s ,  s m a l l e r  or l a r g e r  exp en d itu res  fo r  such i te m s  a s  heating  and in ­
su la t in g  m a t e r i a l s  due to c l im a t ic  d i f fe re n c e s .  C o s t s  a r e  a l s o  in fluenced  
by the type of building co n stru c ted , which i s  r e f le c te d  hot only by the b a s ic  
s t r u c tu r a l  type, but by d i f fe re n c e s  in d es ign  q u a l i t ie s  and du rab il i ty . C o st  
f ig u r e s  p re se n te d  in th is  study p er ta in  to c o n stru c t io n  c o s t s  only. C o n s tr u c ­
tion c o s t s  p e r  sq u a re  foot, by se le c te d  c h a r a c t e r i s t i c s  and by g e o g ra p h ic a l  
reg ion , a r e  shown in tab le  1.
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T a b le  1 . N u m b e r  o f C o lle g e  H o u sin g  P r o je c t s  and A v e r a g e  C o n str u c tio n  C o s t  P e r  S q u a re  F o o t ,
b y  S e le c te d  C h a r a c t e r is t ic s  and R e g io n , 1 9 6 0 -6 1  1

United S ta te s N o rth eas t North C entra l South West

C h a r a c t e r i s t i c
Num ber

A verage  
c o st  per 
squ are  

foot
Number

A v e rag e  
c o s t  per  
sq u are  

foot
N um ber

A v erag e  
c o st  per 
squ are  

foot
N um ber

A v erage  
c o st  per  
squ are  

foot
N um ber

A verage  
co st  per 
squ are  
foot

A ll  p r o j e c t s ...................... 43 $ 15.88 1 0 $ 19. 18 1 1 $ 15. 86 14 $ 14 .08 8 $14 . 69

L o ca tio n :
M etro po litan  a r e a ............. 2 0 $ 16.67 6 $ 19.71 5 $ 16. 11 4 $ 14. 23 5 $ 14.87
N onm etropolitan  a r e a  . . . 23 14. 91 4 17. 78 6 15. 38 1 0 14.01 3 14 .46

C o n stru ct ion  c o s t  group: 
L e s s  than $ 1 , 0 0 0 , 0 0 0 . . . 26 16. 27 5 17. 29 6 18. 27 1 0 14. 90 5 15. 63
$ 1 ,0 0 0 ,0 0 0  and ov er  . . . . 17 15.71 5 19. 85 5 15 .09 4 13. 54 3 14 .43

With e l e v a t o r s ......................... 2 0 16.36 6 19.49 5 1 6 . 26 6 14. 38 3 15. 35
Without e l e v a t o r s ................. 23 15. 10 4 18. 62 6 14. 69 8 13. 76 5 14. 21

C o n str u c tio n  o f the p r o je c ts  extended  fr o m  la te  1959  to e a r ly  1 9 6 2 , but the g r e a te r  p o rtio n  to o k  p la c e  du rin g 1 9 6 0 -6 1 .l

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



10

O n-Site  M an-H our R e q u ire m e n ts

O n -s ite  m an -h o u r  r e q u ir e m e n ts  v a r ie d  fro m  a low of about 75 
m a n -h o u rs  to a high of a p p ro x im a te ly  140. The a v e r a g e  fo r  a l l  p r o je c t s  
w as  93. 6 (tab le  2) p er  $ 1 ,000  of co n tra c t  c o s t .

Owing to the l im ite d  num ber of p r o je c t s  se le c te d  for the sa m p le ,  
it w as  im p r a c t ic a l  to m ak e  an a n a ly s i s  and a r r iv e  at definite c o n c lu s io n s  
r e la t iv e  to the wide d i f fe re n c e s  in r e q u ir e m e n ts  o b se r v e d  for  m o s t  of the 
v a r io u s  p ro je c t  c h a r a c t e r i s t i c s .  H ow ever, th ere  does  ap p e a r  to be a 
definite re la t io n sh ip  between m an -h o u r  r e q u ir e m e n ts  and the s iz e  a n d /o r  
location  of p r o je c t s .

A s ign if ican t  d if fe ren ce  w as  noted in the g r e a te r  a v e r a g e  n um ber 
of m a n -h o u rs  r e q u ir e d  for p r o je c t s  lo c a te d  in the South. R e q u ire m e n ts  in 
th is reg ion  w ere  re p o r te d  at one-fifth  g r e a te r  than the national a v e r a g e  and 
a lm o s t  o n e-th ird  g r e a te r  than the a v e r a g e  for  the W est. In so m e c a s e s ,  the 
g r e a te r  m an -h ou r re q u ir e m e n ts  w e re  p ro b ab ly  due to the s iz e  and locat ion  
of p r o je c t s  in this reg io n . A lm o st  th re e - fo u r th s  of the 14 p r o je c t s  in the 
South had a c o n tra c t  co n stru ct ion  c o s t  below  the national a v e r a g e  of $ 1 m i l ­
lion. Seventy-one p e rce n t  of the p r o je c t s  in the South w ere  c o n stru c te d  in 
n on m etropolitan  a r e a s .

Ind ications f ro m  other co n stru ction  la b o r  r e q u ir e m e n ts  s tu d ie s  
m ad e  by the B u r e a u  a r e  that s m a l le r  p r o je c t s  co n stru c te d  in n o n m etro p o li­
tan  a r e a s  tend to re q u ir e  m o r e  o n - s i te  m a n -h o u rs  p e r  $ 1 ,000  of c o n s t r u c ­
tion c o s t  than do l a r g e r  p r o je c t s  c o n stru c te d  in m e tro p o litan  a r e a s .  
G e n e ra l ly ,  sm a l l  p r o je c t s  co n stru c te d  in n on m etropolitan  a r e a s  p re se n t  
l e s s  opportunity  to u t il ize  lab o r  sav in g  equipm ent and p r o c e d u r e s .  T h e re  
i s  a g r e a t e r  tendency to u se  low er sk il le d  w o r k e r s  at low w age r a t e s  in 
p lace  of such equipm ent and p r o c e d u r e s .  T h is  tendency i s  in p ar t  borne 
out by the fac t  that in m e tro p o litan  a r e a s ,  63 p e rc e n t  of the p r o je c t s  studied  
r e q u ir e d  l e s s  than the a v e r a g e  num b er of o n - s i te  m a n -h o u rs  p er  $ 1 ,000  of 
co n stru c t io n  c o s t ,  and a lm o s t  75 p e rce n t  of the p r o je c t s  r e p o r te d  h igher 
than a v e r a g e  h ourly  e a r n in g s .  C o n v e rse ly ,  in n on m etropolitan  a r e a s  w here 
62 p e rc e n t  of the p r o je c t s  r e q u ir e d  m o r e  than the a v e r a g e  num ber of m a n ­
h o u r s ,  a v e r a g e  h ourly  e a rn in g s  w ere  low er for  about 60 p e rce n t  of the 
p r o je c t s  studied .

C o m p a r iso n  of m an -h o u r  re q u ir e m e n ts  for  p r o je c t s  with e le v a to r s  
and those  without e le v a to r s  r e v e a l s  that those  without e le v a to r s  re q u ir e d  
c o n s id e r a b ly  m o r e  m a n -h o u rs  p er  $ 1 ,000  of co n stru c t io n  co s t .  A n a ly s i s  
of th e se  re q u ir e m e n ts  r e v e a l s ,  aga in , that s iz e  and locat ion  of p r o je c t s  a r e  
m o r e  than like ly  to be the dominant f a c t o r s  r a th e r  than the in c lu s ion  of 
e x c lu s io n  of e le v a t o r s .
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T a b le  2 . O n -S ite  M a n -H o u r  R e q u ir e m e n ts  fo r  C o lle g e  H o u sin g  P r o je c t s ,
b y  S e le c te d  C h a r a c t e r is t ic s  and R e g io n , 1 9 6 0 -6 1  1

United S ta te s N orth east North C entra l South West

C h a r a c t e r i s t i c
On--s ite  m an-■ hours per --

$ 1 ,000 
of

c o st

1 , 0 0 0

squ are
feet

$ 1 ,000
of

co st

1 , 0 0 0  

sq u are  
feet

$ 1,000 
of

c o st

1 , 0 0 0  

squ are  
feet

$ 1 ,0 0 0
of

c o st

1 , 0 0 0

squ are
feet

$ 1 ,000  
of

c o st

1 , 0 0 0  

squ are  
feet

A ll  p r o je c t s  ...................... 93. 6 1,486 8 5 .0 1 ,630 8 6 . 9 1, 378 111.5 1,571 84. 3 1, 239

Location :
M etro po litan  a r e a .............
N onm etropolitan  a r e a  . . .

8 6 . 8 
1 0 2 . 9

1,447 
1, 534

8 5 .0
8 5 .0

1 ,676
1 ,5 1 2

8 3 .4
9 3 .9

1, 344 
1 ,444

9 8 . 8 
117. 9

1 ,407 
1,651

8 4 .0
8 4 .8

1, 249 
1 , 226

C o n stru ct ion  c o s t  group: 
L e s s  than $ 1 ,0 0 0 ,  000 . . . 
$ 1 ,0 0 0 ,0 0 0  and ov er  . . . .

103. 3 
89. 3

1 , 682 
1 ,403

84. 7
85. 1

1 ,465
1 , 6 9 0

104. 5 
80. 1

1, 909 
1, 209

114. 7 
109. 2

1,710 
1 ,478

9 1 .4  
82. 2

1 ,429  
1, 185

With e l e v a t o r s .........................
Without e l e v a t o r s .................

8 8 . 7 
102. 3

1,451 
1,544

8 6 . 2 
82. 7

1,681 
1 ,540

82. 6 
100. 7

1, 344 
1 ,479

1 0 1 . 0  

125. 8
1,447 
1,731

82. 1 
8 6 . 1

1 , 261 
1, 223

C o n s tr u c tio n  o f the p r o je c ts  exten ded  fr o m  la te  1959  to e a r ly  1 9 6 2 , but the g r e a te r  p o rtio n  took  p la c e  during 1 9 6 0 -6 1 .l
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M an -hour re q u ire m e n ts  w ere  the h ig h est fo r  p r o je c t s  c o n stru c te d  
w ith lo a d -b e a r in g  m a so n ry  fra m in g ; re in fo rc e d  co n cre te  s t r u c tu r e s  r e ­
q u ire d  the next h ig h est num ber of m a n -h o u rs . S tr u c tu r e s  u s in g  s te e l  fo r 
fra m in g  re q u ire d  the th ird  h ig h est n um ber of m a n -h o u rs . T h re e  p r o je c t s  
stu d ied  u se d  a  com bination  of s te e l  and re in fo rc e d  c o n c re te  and re p o rte d  
the le a s t  n um ber of m an -h o u rs  p e r  $ 1 ,0 0 0  of co n stru c tio n  c o s t . It i s  not 
c le a r ,  h ow ever, w hether the v a r ia t io n s  a r e  due to s t r u c tu r a l  d if fe re n c e s  
o r  if  s i z e s  and lo c a tio n s  of the p r o je c t s  a r e  the m ain  con tribu tin g  f a c t o r s .  
P r o je c t  co n stru c tio n  c o s t s  w ere  g r e a te r  than a v e ra g e  fo r  th o se  u sin g  a 
com bin ation  of fra m in g  m a t e r ia l s .  A ll p r o je c t s  (s ix ) c o n stru c te d  with 
s te e l  fra m in g  in d ica ted  c o s t s  below  a v e ra g e  and a l l  excep t one of th e se  
p r o je c t s  w ere  lo c a te d  in n on m etropolitan  a r e a s .  R e in fo rc e d  co n cre te  w as 
u se d  in co n stru c tio n  of 50 p ercen t of the p r o je c t s  lo c a te d  in n on m etrop o litan  
a r e a s  and fo r  a lm o st  fo u r- fifth s  of th ose  in m e tro p o litan  a r e a s .  Owing to 
in su ffic ie n t d ata  fo r  som e ty p es of co n stru c tio n  in a l l  re g io n s , c o m p a r iso n s  
a r e  not p re se n te d  by reg io n ; h ow ever, the fo llow ing tab u lation  p r e se n ts  data 
p erta in in g  to the to ta l p r o je c t s  su rv ey ed :

T ype of N um ber of M an -h o u rs p e r C o st  p e r
s t r u c tu r a l  fra m in g p r o je c t s $ 1 ,0 0 0  of c o s t sq u a re  foot

A ll p r o j e c t s .................... 43 9 3 .6 $ 1 5 .8 8
R e in fo rc e d  c o n c r e te .......... 27 9 6 .9 1 6 .0 8
L o a d - b e a r in g  m a so n ry  . . 7 102 .0 15 .4 7
S te e l .......................................... 6 92. 2 17. 53
C om bination  ( s te e l  and 

re in fo rc e d  co n cre te ) . . . 3 77. 1 14. 88

R e q u ire m e n ts  by O ccupation

R eg io n a l v a r ia t io n s  in m an -h ou r re q u ire m e n ts  fo r  d iffe ren t o c c u ­
p ation s (tab le  3) r e f le c t  d if fe re n c e s  in d e sig n , w ork  p r a c t ic e s ,  and w age 
r a t e s .  The g r e a te s t  v a r ia tio n s  a r e  noted in the d iv is io n  betw een sk ille d  
and u n sk ille d  o ccu p a tio n s. F o r  p u rp o se s  of th is  study, l a b o r e r s ,  h e lp e r s ,  
and te n d e rs  w ere  c l a s s i f i e d  a s  low er sk ille d  w o r k e r s .  In the South, o v er 40 
p e rc e n t of the o n - s ite  m an -h o u r re q u ire m e n ts  w ere  accou n ted  fo r  by th e se  
low er sk ille d  w o r k e r s , w h e re a s , in the other re g io n s , the ran ge  w as fro m  
about 25 to 30 p e rc e n t.

R eg io n a l v a r ia t io n s  w ithin the sk ille d  o ccu p ation s a r e  r e la te d  m o st  
d ire c t ly  to d if fe re n c e s  in s t r u c tu r a l  ty p e s . D istin c tiv e  d if fe re n c e s  a r e  noted 
fo r  th o se  p r o je c t s  u s in g  re in fo rc e d  co n cre te  fo r  s t r u c tu r a l  fra m in g . M an ­
hour re q u ire m e n ts  on th e se  p r o je c t s  a r e  h igh fo r  la th e r s ,  iro n w o rk e rs , and 
p lu m b e rs , but low fo r  c a rp e n te r s  and p a in te r s . M an -hour re q u ire m e n ts , of 
c o u r se , a r e  high fo r  b r ic k la y e r s  on th ose  p r o je c t s  c o n stru c te d  with lo ad -  
b e a r in g  m a so n ry .
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Table  3. On-Site Man-Hour Requirem ents per $ 1 ,0 0 0  of College Housing Construction Contract, 
and Percent  Distribution, by Occupation and Region, 1960-61 1

Occupation
United States Northeast North Central South West

Man-hours
worked Percen t M an-hours

worked Percent M an-hours
worked P ercen t M an-hours

worked P ercen t Man-hours
worked Percent

All o c c u p a t io n s ............................................. 93 .6 100.0 85.0 100.0 8 6 .9 100.0 111.5 100.0 84. 3 100.0

G en era l  s u p e r v i s o r s ........................................ 2.4 2 .6 2. 1 2. 5 2. 2 2. 5 3 .0 2 .6 2. 2 2.6

P r o fe s s io n a l ,  technical,  and c le r ic a l  . . . .8 .8 1. 1 1.3 .9 1 .0 . 7 .6 (2/) (2/)

C arp e n ter s  ........................................................... 15.8 16.9 15. 2 17.9 12.8 14.7 17. 2 15.5 21. 3 25.3
B r ic k la y e r s  ......................................................... 9 .4 10.0 9 .8 11.5 9 .5 10.9 10. 5 9 .4 4 .9 5 .9
P l u m b e r s ................................................................ 9.1 9 .7 9 .4 11. 1 9 .0 10. 3 9 .2 8 .3 8 .6 10. 1
E le c t r ic ia n s  ......................................................... 6. 2 6 .6 7. 1 8. 3 6 .0 6 .9 6 .0 5 .4 5. 2 6. 2
Iron w orkers  ......................................................... 3 .6 3 .9 4. 3 5. 1 3 .9 4 .5 2 .9 2 .6 3. 1 3 .6

Reinforc ing ...................................................... 2. 2 2 .4 2. 8 3. 3 2. 2 2. 5 2.0 1.8 1.6 1.9
S t r u c t u r a l ........................................................... .7 .8 .4 .5 .7 .8 .8 .7 1. 2 1.5
O rnam ental ...................................................... .7 .7 1. 1 1. 3 1. 1 1 .2 (2/) (2/) . 2 .3

P a i n t e r s .................................................................. 3 .3 3 .6 3 .0 3 .5 2 .9 3 .4 37 5 37 1 5.0 5 .9
Cement f i n i s h e r s ............................................... 1.7 1 .9 1.6 1 .9 1 .4 1 .6 2. 1 1.9 2.0 2.4
P l a s t e r e r s .............................................................. 1.7 1 .8 .6 . 7 2 .4 2. 8 2. 3 2 .0 1. 3 1.5
Operating en g in eers  ........................................ 1.6 1.7 1.5 1.7 1 .4 1 .6 1.6 1.5 1.9 2. 2
L a th e r s  .................................................................. 1.5 1 .6 .7 .9 2. 1 2 .4 1.6 1.4 1. 3 1.5
S h eet-m eta l  w o rk ers  ...................................... 1.4 1.5 2.0 2 .4 1 .5 1 .8 . 7 .6 1. 3 1.6
T ile  s e t te r s  and t e r r a z z o  w o rk ers  .......... 1.2 1 .3 1.4 1.6 1 .2 1 .4 1.4 1 .3 .6 .7
A sb e s to s  w o rk e rs  ............................................. .8 .8 .7 . 7 1.0 1 .2 .6 .5 .7 .9
R o o fer s  .................................................................. .7 .8 . 7 .9 .9 1 . 0 .6 .6 .6 .8
Soft f loor l a y e r s  ............................................... .6 .6 .6 . 7 .6 .7 .4 .4 .9 1 . 1
G l a z i e r s .................................................................. .5 .5 . 5 .6 .4 . 5 .6 .5 . 5 .6
E le v a to r  m ech an ic s  ........................................ .3 .4 . 3 .4 . 3 .4 .4 .4 . 2 . 2

L a b o r e r s  3 .............................................................. 24. 2 25 .8 17. 1 20. 1 20. 6 23. 8 37.0 33. 2 16.4 19.4
H e lp ers  and ten ders  3 ............................... .. 5 .6 6 .0 4. 1 4 .8 5 .0 5 .7 8. 1 7 .3 4. 5 5 .3
T r u c k d r iv e r s  ...................................................... .5 .5 . 3 .4 . 5 . 5 .6 .5 1.0 1.2
W a t c h m e n .............................................................. .3 .3 . 5 .6 . 1 . 1 . 3 . 2 . 2 . 3
Other ....................................................................... .3 .3 . 3 .4 . 3 . 3 . 3 . 2 .6 .7

1 C onstruction  of the p ro jec ts  extended from late 1959 to ear ly  1962, but the g re a te r  portion took place during 1960-61.
2 L e s s  than 0 .0 5  percent.
3 L a b o r e r s ,  h e lp e r s ,  and tenders a re  considered a s  lower skilled.

N ote: B e c a u se  of rounding, su m s of individual i tem s m ay  not add to tota ls .
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The re la tiv e  p ro p o rtio n s of low er sk ille d  w o rk e rs  em plo y ed , a s  
shown in tab le  4 , depends p a r t ly  on the type of s t r u c tu r e , on the le v e l of 
w a g e s , and on w ork p r a c t ic e s .  Low  w age r a te s  m ak e it m o re  eco n o m ica l 
to u se  g r e a te r  q u an titie s  of such  w o r k e r s . If w age r a te s  a r e  h igh , th ere  is  
a  g r e a te r  in cen tive  to su b stitu te  la b o rsa v in g  equipm ent and tech n iq u es fo r  
low er sk ille d  w o r k e r s . T h ere  is  m uch l e s s  p o s s ib il i ty  of re p lac in g  sk ille d  
w o rk e rs  by such equipm ent and tech n iq u es even  if  w age r a te s  a r e  quite h igh . 
The p re se n t  n atu re  of build ing co n stru c tio n  is  such that m ech an iza tio n  c a n ­
not be c a r r ie d  a s  f a r  a s  in m o st  o th er in d u s t r ie s .

A p p ren tice  M an -H ou rs

A p p re n tic e s  in fo r m a l, r e g is te r e d  a p p re n tic e sh ip  p r o g r a m s 5 
accou n ted  fo r  4. 7 p e rc e n t of to ta l o n -s ite  m an -h o u rs  and 7. 3 p e rc e n t of 
sk ille d  m an -h o u rs  (tab le  5). A p p ren tice  e le c t r ic ia n s ,  sh e e t-m e ta l w o r k e r s , 
and p lu m b e rs  accou n ted  fo r  a g r e a te r  p ro p o rtio n  of sk ille d  m an -h o u rs  fo r  
th e ir  c r a f t  than a l l  o th e r s - - 1 8 . 3, 1 6 .8 , and 1 2 .5 , r e sp e c t iv e ly . A p p ren tice  
m an -h o u rs  w ere  r e la t iv e ly  high fo r  th e se  o ccu p ation s in a l l  r e g io n s . F o r m a l  
a p p re n tic e sh ip  tra in in g  p r o g r a m s  do not e x is t  o r  a r e  ju s t  evolv ing  fo r  th ree  
o c c u p a t io n s - - a sb e s to s  w o r k e r s , e le v a to r  m e c h a n ic s , and o p eratin g  e n g i­
n e e r s .  T ra in in g  in th e se  o ccu p ation s i s  u su a lly  ac c o m p lish e d  on an  in fo r ­
m a l b a s i s  through  a s s i s t in g  a  jou rn ey m an  in h is  w ork  until the tra in e e  is  
c o n s id e re d  fu lly  q u a lifie d  to p e r fo rm  at the jo u rn ey m an  le v e l of p ro fic ie n c y . 
In som e in s ta n c e s , p re d e te rm in e d  tim e p e r io d s  of o n -th e-jo b  tra in in g  a r e  
re q u ire d  to be e lig ib le  fo r  u pgrad in g  to jou rn ey m an  s ta tu s . T h is c r i t e r ia  
h a s  u su a lly  been  in fo rm a lly  e s ta b lish e d  through lo c a l w ork  p r a c t ic e s .  
W o rk ers in a  le a rn in g  s ta tu s , w hether d e sig n a te d  a s  " im p r o v e r s '1 in the 
c a se  of a s b e s to s  w o r k e r s , " h e lp e r s 11 in e le v a to r  in s ta lla t io n , o r  " o i l e r s "  
in co n stru c tio n  equipm ent o p e ra tio n , w ere  grou p ed  with h e lp e r s  and te n d e rs  
fo r  th is  r e p o r t . High r a te s  of ap p ren tice  m an -h o u rs  a r e  u su a lly  a s s o c ia t e d  
with som e s m a l le r  c r a f t s  o r  with th ose  c r a f t s  w here th ere  i s  a  sh o rtag e  of 
sk ille d  jou rn ey m en ,

G e n e ra l and S p e c ia l T r a d e s  C o n tr a c to r s 1 M an -H ou rs

E m p lo y e es  of g e n e ra l c o n tra c to r s  accou n ted  fo r  a lm o st  50 p e rce n t 
of a l l  o n - s ite  m an -h o u rs  w orked  on c o llege  h ousin g  p r o je c t s  su rv e y e d  
(tab le  6). T h is ra tio  w as som ew hat low er in the N o rth e ast  and N orth C en ­
t r a l  re g io n s  and h ig h er fo r  the South and W est. A g r e a te r  p e rc e n ta g e  of

5 A bona fide  ap p re n tic e sh ip  p ro g ra m  r e g is te r e d  with a  State  
A p p re n tice sh ip  C ouncil which i s  re co g n ize d  by the F e d e r a l  C om m ittee  
on A p p re n tic e sh ip , U. S. D ep artm en t of L a b o r , o r  a  p ro g ra m  r e g is te r e d  
with the B u re a u  of A p p ren tice sh ip  and T ra in in g , U. S. D ep artm en t of 
L a b o r .
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T ab le  4 . O n -S ite  M an-H our R e q u ire m e n ts  p e r  $ 1 ,0 0 0  of C o lleg e  
H ousin g C o n stru c tio n  C o n trac t, by P ro p o rtio n  o f L o w er S k ille d  

W o rk ers E m p lo y ed  1 and R egion , 1960-61 2

P e rc e n t  of to ta l 
w o r k e rs  

low er sk ille d

M an -h o u rs p er $ 1 ,0 0 0  o f c o n tra c t

U nited
S ta te s N o rth e ast N orth

C e n tra l South W est

A ll w o r k e r s ............. 93. 6 8 5 .0 8 6 .9 111. 5 84. 3

25. 0 and u n d e r ............. 83. 3 8 4 .4 7 9 .9 87. 9 8 3 .5
2 5 .1 - 3 5 .0  ....................... 8 8 .4 8 5 .4 86. 8 112. 2 85. 2
35. 1 and o v e r ............... 1 1 2 .4 — 104. 6 113. 2 - "

1 F o r  p u rp o se s  of th is c o m p a riso n , la b o r e r s ,  h e lp e r s ,  and 
te n d e rs  w ere  c la s s i f i e d  a s  low er sk ille d ,

2 C o n stru c tio n  of the p r o je c ts  extended fro m  la te  1959 to 
e a r ly  1962, but the g r e a te r  portion  took p lac e  durin g  1960-61 .
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T a b le  5 . A p p ren tice  H o u rs a s  a  P e rc e n t  o f T o ta l M an -H ou rs W orked 
on C o lle g e  H ousing P r o je c t s ,  by O ccu pation  and R egion , 1960-61 1

O ccupation U nited 
S ta te  s N o rth e a st N orth

C e n tra l South W est

A ll w o r k e r s ......................... 4 . 7 4 . 7 4 . 0 4 . 7 6 . 4

S k ille d  t r a d e s  o n l y .................. 7. 3 6 . 7 6 .0 8 . 4 9 .0

B r i c k l a y e r s ................................ 5. 3 5 . 4 3 .3 6 . 6 8. 1
C a r p e n te r s  ................................ 4 . 4 2 .9 5 . 4 3 . 6 7. 2
C em en t f i n i s h e r s .................... 2. 3 6 . 4 (2 / ) — 5 .0
E l e c t r i c i a n s ................................ 18 .3 14 .9 1478 23. 6 2 4 .4
G l a z i e r s ................................ .. • . 6 . 7 11 .7 — 1 .9 2 2 .0
I r o n w o r k e r s ................................ 3 .5 1 .6 2 .0 7 . 5 5 .0

O r n a m e n ta l .............................. 5 . 5 5 . 4 6 .1 3 . 4 . 9
R e in f o r c in g .............................. . 9 (2 / ) . 4 1 .0 5. 8
S t r u c t u r a l ................................ 9 . 7 IT 8 .8 23. 3 4.  7

L a t h e r s .......................................... 7. 1 6 . 6 8 .0 6 . 4 6. 2
P a i n t e r s ........................................ 4 . 5 2 .7 5. 1 6 .1 3. 1
P l a s t e r e r s ................................... 2. 1 2 .5 2 .7 1. 2 2. 6
P l u m b e r s ..................................... 12. 5 10 .5 9 .5 16 .5 14. 6
R o o f e r s ...................... • 8 . 8 1.7 13.0 13. 2 1. 3
S h e e t-m e ta l w o r k e r s ............. 16 .8 27. 3 2 .9 20 .0 14 .4
S o ft- f lo o r  l a y e r s ......................
T ile  s e t t e r s  and te r r a z z o

5 . 9 8 .5 6 . 4 2. 2 5 . 8

w o r k e r s  ..................................... 6. 2 . 8 5 . 9 1 1 .2 6 . 8

1 C o n stru c tio n  o f the p r o je c t s  exten d ed  fro m  la te  1959 to e a r ly  
1962, but the g r e a te r  po rtio n  took  p lace  durin g  1960-61 .

2 L e s s  than 0 .0 5  p e rc e n t.
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T ab le  6. P e rc e n t  of T o ta l O n -Site  M an-H our R e q u ire m e n ts  fo r C o llege  
H ousing P r o je c t s ,  by Type of C o n trac to r  and R egion , 1960-61 1

T ype of c o n tra c to r
U nited 
S ta te  s N o rth e a st N orth

C e n tra l South W est

A ll t y p e s ................................... 100 .0 100. 0 100. 0 100 .0 100 .0

G e n e r a l ............................................. 4 9 .4 47 . 2 4 2 . 1 56. 2 5 0 .4

S p e c ia l  t r a d e s .............................. 50. 6 52. 8 5 7 .9 4 3 .8 49 . 6
P lu m b in g  and h e a t i n g .......... 14 .5 14. 2 15. 2 1 4 .4 1 3 .5
E l e c t r i c a l ................................... 7 .0 8 .4 6 .9 6. 1 6 .4
M aso n ry  .................... ................ 6 .6 7 .4 9 .7 3 .5 7 .5
P la s t e r in g  and la th in g .......... 4 .9 2 .0 7 .6 5 .0 4 . 1
P a in t in g ........................................ 3 .4 3. 6 3 .4 3. 1 4 .0
T ile  and te r r a z z o  w ork  # # . 3 .0 3 .7 3 .0 2. 9 1 .3
S tr u c tu r a l and o rn am en ta l 

i r o n w o r k ................................... 2 .7 4 . 3 3 .0 1 .9 1 .9
R oofing and sh eet m e ta l . . . 1 .4 1 .6 1 .4 1. 2 1 .5
S ite  p re p a ra t io n  and 

e x c a v a t io n ................................ 1. 2 1 .6 1 .4 1 .0 .5

A ll o th er t y p e s ......................... 5 .9 6 .0 6. 3 4 . 7 8 .9

1 C o n stru c tio n  of p r o je c ts  extended fro m  la te  1959 to e a r ly  1962, 
but the g r e a te r  p ortion  took p lac e  during 1960-61 .
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the p r o je c t s  in the la t te r  two re g io n s  re p o rte d  co n stru c tio n  c o s t s  low er 
than the a v e ra g e  fo r  the U nited S ta te s .  The s m a l le r  p r o je c t  s iz e  found in 
the m a jo r ity  of South and W est p r o je c t s ,  u su a lly  en ta iled  m o re  ac tiv ity  by 
the g e n e ra l c o n tra c to r , b e c a u se  fo r  m any bu ild ing t r a d e s ,  th ere  w as in su f f i­
c ien t w ork to n e c e s s i ta te  the is su in g  of su b c o n tr a c ts . P lu m b in g  and h eatin g , 
e le c t r ic a l ,  and m a so n ry  w ere  the th ree  s p e c ia l  t r a d e s  g ro u p s show ing the 
g r e a te s t  p e rc e n ta g e  of to ta l m an -h o u r re q u ire m e n ts- -a b o u t  28 p e rc e n t. M an ­
h ou rs re p o rte d  fo r  th e se  th ree  sp e c ia l  t r a d e s  accou n ted  fo r  o v er  55 p e rce n t 
of a l l  m an -h o u rs  re p o rte d  by sp e c ia l  tra d e  su b c o n tr a c to r s . The a v e ra g e  
n um ber of su b c o n tra c to r s  em ployed  p e r  p r o je c t  i s  shown in the follow ing 
tab u lation :

U nited S ta te s  
N o rth e ast  . . . 
N orth  C e n tra l
S o u th ...............
W e s t .......... .. .

A v e ra g e  n um ber of su b c o n tra c to r s  
p e r  c o lle g e  h ousin g  p ro je c t_____

A ll
p r o je c t s

P r o je c t  c o st  
l e s s  than 

$ 1, 000 , 000

P r o je c t  c o st  
$ 1 , 000,000 

o r o v er

23 20 28
26 19 32
24 19 32
19 20 18
22 21 26

C o st of D ire c t  W ages6

W age p ay m en ts fo r  o n -s ite  m an -h o u rs  a v e ra g e d  2 9 .3  p e rce n t of 
co n stru c tio n  co n trac t c o st  fo r  a l l  co lle g e  h ousin g  p r o je c t s  s tu d ie s . The 
ra tio  of w age p ay m en ts to co n stru c tio n  c o st  w as re m a rk a b ly  con stan t when 
re g io n a l d if fe re n c e s  a r e  c o n sid e re d ; h ow ever, a w ide v a r ia t io n  w as noted 
betw een  in d iv idu al p r o je c t s ,  w here the ra tio  ran ged  fro m  a  low of about 20 
p e rce n t to a high of about 37 p e rc e n t. Even  with th e se  w ide d if fe re n c e s  
noted fo r  ind iv idu al p r o je c t s ,  a lm o st  tw o -th ird s of a l l  p r o je c t s  ran ged  b e ­
tw een 26 p e rce n t and 32 p e rc e n t. The co n stan cy  of th is ra tio  in d ic a te s  that 
high m an -h o u r re q u ire m e n ts  a r e  a s s o c ia t e d  with low w age r a te s  and v ice  
v e r s a .  In d ica tio n s a r e  that co n stru c tio n  tech n iq u es a r e  ad ap ted  to re g io n a l 
d if fe re n c e s  in la b o r  condition s through  g r e a te r  or l e s s e r  u tiliz a tio n  of 
m ech an ized  equipm en t.

6 E x c lu d ed  a r e  p ay m en ts fo r  v aca tio n  and h o lid ay  pay  and oth er 
la b o r  c o s t s  such  a s  em p lo y er  co n tribu tion s to s o c ia l  se c u r ity , u n em p loy ­
m ent in su ra n c e , w o rk m en ’ s co m p en satio n , and n on govern m en tal em ploy ee  
w e lfa re  and p en sio n  fu n d s. Included  a r e  w ag e s  fo r  a l l  h o u rs w orked  and 
o v e rtim e  w a g e s .
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T ab le  7 show s a v e ra g e  h ou rly  e a rn in g s  and to ta l w ages fo r  o n -site  
em ploym ent a s  a p e rce n t of co n stru c tio n  c o s t . A v e ra g e  h ou rly  e a rn in g s 
fo r  p r o je c t s  co n stru c te d  in the South w ere  c o n sid e ra b ly  low er than fo r  p r o ­
je c t s  in o ther r e g io n s . T h ere  a r e  th ree  s ig n ifican t r e a so n s  fo r  th is low er 
a v e r a g e : (1) W age r a te s  a r e  g e n e ra lly  low er in the South than in other
re g io n s , e s p e c ia l ly  fo r  low er sk ille d  w o r k e r s ; (2) a l a r g e r  p ercen t of on­
s ite  la b o r  in the South is  low er sk ille d ; and (3) in a l l  r e g io n s , w age r a te s  
tend to be low er in n on m etropolitan  a r e a s ,  and the g r e a te r  p ortion  of p r o ­
je c t s  c o n stru c te d  in the South w ere  lo c a te d  in n on m etropo litan  a r e a s ,  while 
the m a jo r ity  of the p r o je c ts  in o th er re g io n s  w ere  lo c a te d  in m etro p o litan  
a r e a s .
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Table 7. A verage  H ourly On-Site Earnings and W ages as a P ercent o f C onstruction C ost for C ollege Housing P ro je c ts ,
by Selected C haracteristics and R egion, 1960-61 1

United States No rtheast North Central South W est

C h aracteristic A verage
hourly

earnings

W ages as 
percent of 
con stru c­
tion cost

Average
hourly

earnings

W ages as 
percent of 
con stru c­
tion cost

A verage
hourly

earnings

W ages as 
percent of 
con stru c­
tion cost

A verage
hourly

earnings

W ages as 
percent of 
con stru c­
tion cost

A verage
hourly

earnings

W ages as 
percent of 
con stru c­
tion cost

A ll p ro je c ts  ..................... $ 3 . 13 29.3 $3 . 63 30. 8 $ 3 .4 5 30.0 $2 . 51 28.0 $ 3 . 28 27. 7

L ocation :
M etropolitan  a r e a ............
N onm etropolitan area  . . .

$ 3 .4 5
2.77

30.0 
28. 5

$3. 77 
3. 21

32. 1 
27. 3

$ 3 .5 6
3 .25

29. 7 
30 .5

$2 . 78 
2. 39

27.5 
28. 2

$3 . 33 
3. 21

28.0 
27. 2

C onstruction  cost group: 
L ess  than $ 1 ,000 ,000  . . . 
$ 1 ,000 ,000  and over . . . .

2 .99  
3. 21

30.9
28.6

3.81
3.57

32. 2 
30 .4

3 .07
3 .64

32. 1 
29. 2

2. 56 
2.47

29.4 
26. 9

3 .44  
3. 23

31.4  
26. 5

With e le v a to r s ........................
Without e le v a t o r s .................

3. 28 
2 .90

29. 1 
29. 7

3. 54 
3.80

30. 5 
31 .4

3 .60
3 .06

29.7
30 .8

2. 73 
2. 26

27. 6
28. 5

3. 27 
3. 29

26. 8 
28. 3

1 C onstruction  o f the p ro je c ts  extended from  late 1959 to early  1962, but the greater portion took p lace during 1960-61.
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O ff-S ite  E m ploym en t

F o r  each  94 m an -h o u rs  of em ploym ent p e r fo rm e d  at co n stru c tio n  
s i t e s  of c o lle g e  h ousin g p r o je c t s ,  144 ad d ition al m an -h o u rs  w ere  re q u ired  
to p rod u ce  and d is tr ib u te  n e c e s s a r y  co n stru c tio n  m a t e r ia l s ,  su p p lie s , and 
equ ipm en t. T h u s, a  to ta l of 238 m an -h o u rs  w ere  g e n e ra te d  fo r  each  $ 1 ,0 0 0  
expended fo r  co n stru c tio n  co n trac t c o s t s .

O ff- s ite  em ploym ent i s  g e n e ra te d  in m any p la c e s  but can  be c l a s s i ­
fied  in the follow ing c a te g o r ie s :

1. C o n stru ctio n  in d u s t r y - - o f f- s ite ;  a d m in is t r a t iv e , e s t im a tin g , 
c le r ic a l ,  and w areh o u sin g  a c t iv it ie s .

2. M an ufacturing  a c t iv it ie s  re q u ire d  to p rod u ce  fa b r ic a te d  p r o ­
d u c ts , raw  m a t e r ia l s ,  and equipm ent.

3. T ra n sp o r ta tio n , w areh o u sin g , and d istr ib u tio n  of fa b r ic a te d  
p ro d u c ts , raw  m a t e r ia l s ,  and equipm en t.

4. A ll o th er in d u str ie s  d ire c t ly  o r in d ire c t ly  a ffe c te d  by p ro d u c ­
tion  of fa b r ic a te d  p ro d u c ts , raw  m a t e r ia l s ,  and equ ipm en t. V ar io u s  in te r ­
in d u stry  t r a n sa c t io n s  even tu ally  a ffe c t  a l l  ad d ition al in d u str ie s  such a s  
a g r ic u ltu r e , f o r e s t r y ,  and m in ing .

T h ere  a r e  o th er ty pes of em ploym ent a ffe c te d  by co n stru c tio n  
a c t iv it ie s  which th is study did not attem pt to e s t im a te : E m p lo y e es  of
a r c h ite c tu r a l  f i r m s ,  u tility  c o m p a n ie s , and State  and lo c a l g o v ern m en ts. 
T h ese  em p lo y e e s  and th e ir  functions w ere  not g e n e ra lly  included  in con ­
stru c tio n  co n trac t c o s t s .  A la r g e  a r e a  of em ploym en t, a ls o  exclu ded  
fro m  c a lc u la t io n s  of m an -h o u rs  re q u ire m e n ts , i s  that c r e a te d  by re sp en d in g  
and in v estin g  of w ag e s  and p ro fit s  a r is in g  in v a r io u s  a r e a s  of econom ic 
ac tiv ity  w ithin the sco p e  of th is study.

Although the ra tio  of o n - s ite  to o f f - s ite  m an -h o u r re q u ire m e n ts  i s  
com m only  u se d  in an aly z in g  em ploym ent re q u ire m e n ts  in the co n stru c tio n  
in d u stry , another type of d istin ctio n  b a se d  upon the econom ic re la t io n s  of 
la b o r -g e n e r a t in g  a r e a s  i s  a lso  u se fu l. T h e re fo re , em ploym ent r e q u ir e ­
m en ts have a lso  been  d iv ided  into p r im a r y  and se c o n d a ry  m an -h o u r n ee d s. 
A s shown in tab le  8, p r im a r y  m an -h ou r re q u ire m e n ts  p er $ 1 ,0 0 0  of co n ­
stru c tio n  c o s t , e s t im a te d  at 1 7 5 .6 , a r e  in a c t iv it ie s  at the s ite , and th ose  
m o st  d ire c t ly  re la te d  to co n stru c tio n  ac tiv ity . Included  in th e se , in addition  
to s ite  em ploym ent, a r e  o f f- s ite  co n stru c tio n  em ploym ent, e m p lo y ees of 
m an u factu rin g  in d u str ie s  re p re se n te d  at the ’’l a s t  s tag e  of m an u fac tu rin g ” 
fo r m a t e r ia l s  p r io r  to sh ip m en ts to co n stru c tio n  s i t e s ,  e m p lo y ees in t r a n s ­
p o rta tio n , tra d e  and se r v ic e , and other in d u str ie s  including m in ing .
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T a b le  8. M an-H ou r  R eq u irem en ts  P e r  $ 1 ,000 o f  C o l le g e  H ousing 
C on stru ct ion  C on tract ,  by P ro d u c in g  S ector  and Stage o f  M anufacture,

1960-61

S ector
T ota l 
m a n ­
hour s

P r im a r y
m a n ­
hours

S e co n d a ry
m a n ­
hours

A ll  s e c t o r s .................................................... Z37. 6 175. 6 6 1 .9

O n -s ite  c o n s t r u c t i o n ..................................... 93. 6 93. 6
O ther co n s tru c t io n  ........................................ 1Z. 7 11. Z 1 .5
A g r icu ltu re ,  f o r e s t r y ,  and f is h e r ie s  . . 3. 6 . 1 3. 5
M i n i n g ........................................................... .. 3 .4 .4 3 .0
M anufacturing  .................................................. 7 Z. 5 43. 7 Z8. 8

L u m b e r  and lu m ber  p rodu cts  ............ 7. 9 4. 8 3. 1
F u r n i t u r e ......................... ............................... 1. 8 1 .6 . Z
P a p e r  and paper p rodu cts  .................... 1 .7 . Z 1 .5
P r i n t i n g ........................................................... 1. Z 1. Z
C h e m ica ls  ....................................................... 1 .8 . Z 1 .5
Stone, c la y ,  and g la ss  p rodu cts  . . . . 15. 6 13. 0 Z. 6
P r im a r y  m e ta ls  .......................................... 10 .0 Z. 6 7 .4
F a b r ica te d  m eta l  p r o d u c t s .................... 16. 9 13. 7 3. 1
M a c h i n e r y ...................................................... 5. 8 3. Z Z. 7
E le c t r i c a l  p rod u cts  ................................... 5. 3 3. 3 Z.O
Other m a n u f a c t u r i n g ................................ 4. 7 1. 3 3 .4

T r a n s p o r t a t i o n ................................................. 9. 6 3 .9 5 .7
W h o lesa le  t r a d e ............................................... Z5. 4 18. 3 7. Z
S e r v ic e s  .............................................................. 7. Z 1 .6 5. 7
Other in d u str ies  ............................................. 9 .4 Z. 8 6. 6

N o te : B e ca u se  o f  rounding, sum s of individual item s  m a y  not
add to to ta ls .
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S econ d a ry  m a n -h o u r  re q u ire m e n ts  have been  defined  as those 
a s s o c ia te d  with all other req u irem en ts  re la ted  in d ire c t ly  to need s  at the 
s ite s .  Such a c t iv it ie s ,  totaling 6 1 .9  m a n -h o u r s  o r  about 26 p e rce n t  o f  
total m a n -h o u r  re q u ire m e n ts ,  a ffect  all parts  o f  the e c o n o m y  as the im pact  
o f  p r im a r y  a ctiv ity  is  r e f le c te d  in dem and fo r  bas ic  m a te r ia ls  and re la ted  
tran sporta t ion ,  trade , and s e r v i c e s .  7

S om e in d u str ies  are  re p re s e n te d  in both p r im a r y  and s e co n d a ry  
s e c t o r s .  F o r  exa m p le ,  the sand and grave l industry  fu rn ish es  m a te r ia l  
d ir e c t ly  to the co n s tru ct io n  industry  and a lso  to the r e a d y -m ix e d  c o n c re te  
industry , w hich  in turn s e l ls  to the con stru ct ion  industry .

B u i ld e r s 1 O ff-S ite  E m p loym en t

An exact  study of o f f - s i t e  em p loym en t o f  each  c o n tra c to r  w as not 
attem pted, s ince  it w as a lm ost  im p o s s ib le  to re la te  a c c u r a te ly  such e m ­
p loym ent to p r o je c t s  be ing  studied. B u i ld e r s 1 o f f - s i t e  em ploym ent w as 
o c c u p ie d  not on ly  with p r o je c ts  studied, but a lso  with other cu rre n t  or  
future p r o je c t s .

The es tim ate  o f  1 1 .2  o f f - s i t e  m a n -h o u r s  fo r  each  $ 1 ,000  o f  c o n ­
struction  con tra c t  is b a se d  on the d i f fe re n ce  betw een  con stru ct ion  w o rk e r

oem p loym en t and total em p loym en t in the co n s tru ct io n  industry . Th is  
es tim ate  a lso  in c lu d es  u n rep orted  h ou rs  fo r  a few  s e l f -e m p lo y e d  c r a ft s m e n  
who m ay  have w o rk e d  at con stru ct ion  s ites .

C om bin ing  this em ploym ent with o n -s i t e  em p loym en t resu lts  in an 
estim ate  o f  104 .8  m a n -h o u r s  o f  em p loym en t in the con stru ct ion  industry  fo r  
each  $ 1 ,000  o f  c o l le g e  housing co n s tru ct io n .

E m p loy m en t  in T ra n sp orta t ion ,  T ra d e ,  and S e r v ic e

D istr ibution  o f  co n s tru ct io n  m a te r ia ls  f r o m  p rodu cin g  industries  
r e q u ir e s  em p loym en t o f  w o r k e r s  in transporta tion , trade and s e r v ic e  indus­
t r ie s .  The es tim ate  o f  23. 8 m a n -h o u r s  o f  p r im a r y  em p loym en t per  $ 1 ,000  
o f  c o n s tru c t io n  co n tra c t  is  b a se d  on the d i f fe re n ce  betw een  p r o d u c e r ’ s value

7 S e co n d a ry  m a n -h o u r s  w e re  es t im ated  on the b a s is  o f  a study m ade 
by  the O ff ic e  o f  B u s in ess  E c o n o m ic s  o f  1958 in ter in d u stry  re la t ion sh ip s .  See 
M . R . G oldm an , M . L . M arim on t , and B. N. V a cc a r d ,  ’ ’The In terindustry  
S tructure  o f  the United States, ” Survey  of C urrent B u sin ess  (N ovem ber  1964), 
W ashington, D. C. , pp. 10 -29 . F o r  m ethods  em p loyed , see  appendix.

8 A d m in is tra t iv e ,  eng ineering , estim ating , and c le r i c a l  w o r k e r s  
a ccou n ted  fo r  about 14 p e rce n t  o f  total em p loym en t in the con stru ct ion  
industry . About o n e - fo u rth  o f  this em ploym ent w as in vo lved  at c o n s tru ct io n  
s ite s .  E m p loy m en t and E arn ings  S ta tist ics  for  the United States, 1909-64 
(BLS Bulletin  1312-2 , 19^4).
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and d e l iv e r e d  value o f  m a te r ia ls  u se d  at c o n s tru ct io n  s ite s .  T h is  es tim ate  
in c lu d es  on ly  d istr ibu tion  o f  m a te r ia ls  f r o m  p r o d u c e r s  to c o n s tru ct io n  s ites  
and e xc lu d es  d istr ibu tion  o f  m a te r ia ls  am ong in d u str ies  p r io r  to shipm ent of 
c o m p le te d  p ro d u cts .

" L a s t  M anufacturing S tage11 E m p loym en t

M anufacturing  is  the s e c to r  o f  the e co n o m y  m o s t  a ffec ted ,  other 
than the co n s tru c t io n  industry , by  co n s tru ct io n  o f  c o l le g e  housing. It is  
e s t im a ted  that 44 p r im a r y  m a n -h o u rs  w e re  re q u ire d  fo r  each  $ 1 ,000  o f  
total c o n s tru c t io n  co n tra c t  to p rod u ce  m a te r ia ls  u se d  in the co n s tru ct io n  
o f  c o l le g e  housing p r o je c t s .  Th is  e s t im a te ,  h o w e v e r ,  in c lu d es  on ly  e m p lo y ­
m ent r e q u ir e d  in the la st  m anufacturing  p r o c e s s  o f  m a te r ia ls .  9 E m p loym en t 
gen era ted  by  this a c t iv ity  is  d istr ibu ted  in m any in d u str ies  a f fe c te d  d ir e c t ly  
by  co n s tru ct io n  act iv ity . F o r  exam p le , it inc ludes  sa w m ills  cutting rough 
lu m ber  fo r  f o r m s ,  and estab lish m en ts  m aking m i l lw o r k  item s f r o m  lu m b e r ,  
but does  not include em p loym en t in saw m ills  p rodu cin g  lu m b er  fo r  m i l lw o r k  
p ro d u cts .  The latter  is  included  in es t im a tes  o f  s e co n d a ry  em p loym en t  d i s ­
c u s s e d  in the fo l low in g  paragraph . A g r icu ltu re ,  m in ing  and other in d u str ies  
r e q u ir e d  the rem ain in g  3 p r im a r y  h ou rs .

E m p lo y m e n t  in S econ d a ry  A c t iv it ie s

In addition to 44 m a n -h o u r s  p r e v io u s ly  noted  fo r  p r im a r y  e m p lo y ­
m ent fo r  each  $ 1 ,000  o f  c o n s tru ct io n  co n tra c t  in f a c to r ie s  p rod u cin g  
co n s tru c t io n  m a te r ia ls ,  an additional 29 m a n -h o u r s  w e re  r e q u ire d  in 
se co n d a ry  m anufacturing  a c t iv it ie s .

T ra n sp o r ta t io n ,  trade  and s e r v i c e  in d u str ies  as a group re q u ire d  
18 m a n -h o u r s  fo r  each  $ 1, 000 o f  c o n s tru c t io n  co n tra c t  to m e e t  the needs  o f  
s e co n d a ry  b u s in ess  act iv ity .

Other b u s in ess  a c t iv it ie s ,  p r in c ip a l ly  a g r icu ltu re ,  f o r e s t r y ,  m in ing , 
and other con stru ct ion ,  a ccou n ted  fo r  the rem ain in g  15 m a n -h o u r s  o f  s e co n d a ry  
r e q u ire m e n ts .

C on stru ct ion  T im e

A v e r a g e  co n s tru ct io n  tim e fo r  c o l le g e  housing p r o je c t s  su rveyed  
w as 58 w e e k s .  Individual p r o je c t s  ranged  f r o m  a low  of 18 w eeks  to a high 
o f  96 w e e k s .  F o r  p r o je c t s  co s t in g  le s s  than $1 m il l io n ,  the a v era ge  c o n ­
s truction  tim e w as 50 w eek s ,  w hile  those  in the $ 1 m il l io n  and o v e r  c o s t  
c la s s  re q u ir e d  an a v era ge  of 71 w e e k s .  C on stru ct ion  t im e fo r  p r o je c t s  in

9 Included  in the b ill  o f  m a te r ia ls  w e re  supplies  and the d e p re c ia te d  
or  rental value of co n s tru ct io n  equipm ent u se d  by c o n t r a c to r s .
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the South and W est  w as g e n era lly  low er  than fo r  c o m p a ra b le  p r o je c t s  in 
other r e g io n s .  M ild er  c l im a te ,  perm itt in g  a lm o st  y e a r -r o u n d  co n s tru ct io n  
activ ity , w as p ro b a b ly  the cause  in m o s t  c a s e s  fo r  this lo w e r  t im e r e q u i r e ­
m ent. A v e ra g e  num ber o f  w eeks  of co n stru ct io n  is  p re se n te d  in the fo llow in g  
tabulation by c o s t  c la s s :

A v e ra g e  num ber of w eeks  o f  co n stru ct io n  t im e

United
States

N orth ­
east

N orth
C entra l South W est

T o t a l ................................ 58 63 62 54 51
Under $ 1 ,000 , 000 .......... 50 50 59 48 39
$ 1 ,0 0 0 ,0 0 0  and o v e r  . . . 71 74 68 71 71

E m p loym en t by C on stru ct ion  P e r io d s

In o r d e r  to m e a s u r e  the d istr ibution  of em p loym ent, the c o n s t r u c ­
tion tim e fo r  each  p r o je c t  w as d iv ided  into 10 equal p e r io d s .  Data on the 
num ber o f  m a n -h o u r s  w ork ed  w e re  tabulated fo r  each  o f  these p e r io d s .  Th is  
p erm itted  the com bin ation  o f  m a n -h o u rs  fo r  p r o je c t s  requ ir in g  d ifferent n u m ­
b e rs  o f  w eek s  o f  w o rk  in o r d e r  to obtain typ ica l em ploym ent patterns. The 
typ ica l pattern  is  f o r  em ploym ent to start s low ly , build  to a peak in the m idd le  
p e r io d ,  and then taper  o f f  tow ards  the end of co n s tru ct io n .  T h e re  w e re  no 
ra d ica l  d ep artu res  f r o m  this pattern . Chart 3 shows o n -s i t e  m an -h ou r  
re q u ire m e n ts  per  $ 1 ,000  o f  c o n s tru ct io n  c o s t  by d e c i le .  The p e rce n t  o f  total 
m a n -h o u r s  fo r  all p r o je c ts  by d e c i le ,  w e re  as fo l lo w s :

1 s t ......... .......... 3 .4 6 t h .......... .........  16. 1
2n d .......... .......... 7 .0 7 th ......... .........  14.9
3 r d ......... .......... 9 .7 8 th ......... .........  11.4
4 t h .......... .......... 11.5 9 th .......... .......... 8. 1
5 t h .......... .......... 14.1 10th .......... .........  3 .7

M a te r ia ls  U sed

E xpend itures  fo r  m a te r ia ls  u sed  in the co n s tru ct io n  of c o l le g e  
housing p r o je c t s  studied am ounted to about $542  (54. 2 percent)  o f  each  
$ 1 ,000  o f  c o n s tru c t io n  co n tra c t  c o s t  (table 9)* T h ese  expenditures  in ­
c luded  d e p re c ia t io n  ch a rg e s  or  rental c o s t s  fo r  co n s tru ct io n  equipm ent 
used , as w e ll  as c o s t s  fo r  supplies  co n su m ed  and m a te r ia ls  or  f ixed  
equipm ent in c o r p o ra te d  in the s tru c tu re s .  E xpend itures  ranged  f r o m  
$444 to $67 2 p er  p r o je c t .  The p e rce n t  o f  p r o je c ts  rep o rt in g  expenditures  
fo r  m a te r ia ls  per  $ 1 ,000 of con stru ct ion  c o s t  fa ll ing  within s e le c te d  
ranges  appears  in the fo l low in g  tabulation.
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Percent expenditures for materials Percent of
were of total construction costs projects

Under 50.0 ............................... 25.6
50.0 to 54. 9 ............................  37. 2
55.0 to 59. 9 ............................  20.9
60.0 and o v e r ..........................  16.3

Total expenditures for the major materials groups presented for 
four broad geographical regions indicate that there was no great difference 
between regions; however, for some of the items listed in the major materials 
groupings, there were wide differences.

Major types of materials used include metal products (excluding 
plumbing and heating) which represented 28 percent of the total; stone, clay, 
and glass products, about 27 percent; lumber and lumber products, almost 
11 percent; and electrical equipment, including fixtures and wire, and plumb­
ing products, each representing about 8 percent. Total expenditures for 
materials in these five major groupings amounted to approximately four-fifths 
of the total material expenditures in all regions.

Differences in the amounts expended for the components making up 
group totals were quite noticeable in some instances and were due generally 
to the different structural types, location, and size of projects.
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Chart 3. On-Site Man-Hours for Each $1,000 of College 
Housing Construction Contract, by Decile of Construction

Time, 1960-61
Man-Hours (Percent)

Deci les of Construction Time

UNITED STATES DEPARTMENT OF LABOR 
BUREAU OF LABOR STATISTICS
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Table 9. Cost of Materials per $1,000 of College Housing Construction Contract,
by Type of Material and Region, 1960-61 1

Selected products and product groups United
States

North­
east

North
Central South West

Total cost, all products.............................................. $541.60 $524.70 $526. 90 $573.00 $536.40

Metal products (except plumbing and heating) . . . . $151.90 $146.90 $144.50 $ 165.50 $ 147.40

Fabricated metal products............................................ 137.30 133. 90 136.60 143. 00 133.40
Reinforcing bars, rods, and jo is t s ....................... 36.60 34. 60 25.30 33. 80 45. 50
Structural s t e e l ................................... ........................... 23. 90 27. 70 24. 20 16. 70 32. 80
Metal windows, fram es, and accesso rie s .......... 20.80 28. 30 19.40 19. 10 10.70
Sheet-metal products................................................... 17.90 16.00 21.20 18. 50 13.00
Builder's hardware........................................................ 12.50 10.40 13.60 14. 10 10. 10
Metal doors, fram es, and accessories .............. 8 .80 5. 90 10. 20 10.00 8. 90
Ornamental m e ta l .......................................................... 8 .00 5. 90 12.00 7. 10 5. 50
Metal la th ........................................................................... 2. 60 2. 10 3.50 2. 20 2. 60
Metal lockers, partitions, and shelves .............. 1.90 1.80 1.60 2.40 1.80
Wire m e s h ........................................................................ 1.80 . 80 2. 60 2. 30 1.40
Curtain w a lls .................................................................... 1.40 _ _ 2. 30 14. 80
Shower and bathroom accessories ....................... .60 . 10 .40 . 90 1. 10
Metal case w o r k ............................................................ .50 . 30 . 30 1. 10 (2/)

Other metal products 3 ................................................... 14.60 13.00 7. 90 22. 50 14.00
Copper (sheet metal and pipe) ................................. 9 .80 8. 20 6.00 14. 50 11. 10
Aluminum sheet m e ta l ................................................. 2.80 2. 60 .40 6. 20 . 10
Galvanized sheet metal . . . ........................................ 1.60 1.70 1.30 1. 50 2. 30

See footnotes at end of table.
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Table 9. Cost of Materials per $ 1,000 of College Housing Construction Contract,
by Type of Material and Region, 1960-61 ^-Continued

Selected products and product groups United
States

North­
east

North
Central South West

Stone, clay, and glass products ................................... $143.80 $ 151.70 $139.50 $ 150.40 $ 117.60

Cement, concrete, and gypsum products ............ 70.80 79. 20 70. 20 69. 10 56. 30
Ready-mix concrete..................................................... 39.50 49. 70 40. 20 36. 20 21.50
Concrete block and b r ic k .......................................... 12.70 14. 70 9. 70 14. 70 10.30
Gypsum products .......................................................... 6 .40 1.40 8. 20 5. 30 16. 70
Precast concrete products........................................ 5.90 6. 70 6.60 6.00 1.90
C em en t............................................................................... 4. 60 4 .90 4 .00 5. 20 4. 30
L im e ................................................. . . ............................ 1.40 1. 30 1.50 1.60 1.00

Structural-clay prod u cts............................................... 32.60 30. 90 32.60 35.00 30.40
Brick .................................................................................. 19.00 21. 20 18. 20 16. 10 23. 50
Ceramic tile ................................................................... 7 .70 8. 10 6. 80 9.00 5. 50
Structural t i l e ................................................................. 4 .90 1.00 7. 10 8. 20 . 30
Clay sewer pipe ............................................................ 1.00 . 60 . 50 1. 70 1. 10

Other stone, clay, and glass products................... 40.40 41.60 36.70 46. 30 30.90
Marble and other cut stone........................................ 11.40 15. 10 9. 80 13. 90 . 80
Fiberglass insulation................................................... 6 .50 6. 90 6.90 5. 70 6. 90
Vinyl and vinyl asbestos t i l e ................................... 5. 10 6.00 3. 90 5. 90 3. 50
Sand and gravel............................................................... 4. 20 3. 90 4 .00 4. 30 5.00
Window glass ................................................................. 3.80 4. 60 2.40 4. 60 3. 50
Asphalt tile ...................................................................... 3. 20 1. 30 4. 10 2. 30 7. 70
Crushed rock and miscellaneous aggregate . . . 1.60 .40 . 30 4. 20 . 60
Asbestos insulation ..................................................... 1.20 1.30 2. 10 . 50 .90
Terrazzo .......................................................................... .90 . 10 1.00 1.70 .40
M i r r o r s ............................................................................. .90 . 80 1.70 .40 . 10
Dirt fill ............................................................................. .40 . 50 . 70
Other clay products..................................................... 1.20 . 70 .50 2. 10 1.50

See footnotes at end of table.
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T a b le  9. C o st  of M a te r ia ls  per $ 1 ,000  of C o lleg e  H ousing C o n stru c tio n  C o n trac t,
by Type of M a te r ia l and R egion , 1960-61 x--C on tin u ed

S e le c te d  p ro d u c ts  and product groups United
S ta te s

N o rth ­
e a s t

N orth
C e n tra l South W est

L u m b e r  and lu m b e r  p ro d u c ts  3 ................. $ 5 7 .8 0 $ 4 8 .7 0 $ 4 8 .  30 $ 7 0 .  60 $ 7 0 .4 0
M i l l w o r k ....................................................................... .. • . • 4 2 .7 0 3 3 .0 0 4 0 .7 0 5 1 .3 0 4 8 .5 0
Rough and d r e s s e d  lu m b er  .......................................... 13. 60 14. 60 6. 60 18 .90 15. 20

E l e c t r i c a l  equ ipm ent, f ix tu re s  and w ire 3 . . . . . . 4 5 .0 0 42 . 80 40 . 20 5 3 .0 0 4 1 .5 0
L igh tin g  f i x t u r e s .................... ........................................... 12. 50 10 .00 12 .40 15 .40 11 .80
Switch and pan el b o a rd s  ............................................... 9. 80 10 .50 9 .6 0 9 .0 0 10 .40
C o n d u i t ............... ................................................... 7. 80 8. 30 6. 60 8. 80 6. 90
W ire and cab le  .......... . ..................................................... 5 .8 0 6. 70 4 .4 0 6. 80 5 .0 0
N o n c u r r e n t - c a r r y in g  w ire  and d ev ice s  ............... 2. 60 1 .40 1 .90 4 .9 0 1 .70
C u r r e n t - c a r r y in g  w ir in g  d e v i c e s .............................. 2. 20 2. 20 1 .60 3 .0 0 1. 10
In te rco m m u n ica t io n  and f i r e  a la r m  s y s t e m s  . . . 2 .0 0 2 .4 0 1 .30 1 .60 2. 20

P lu m b in g  p ro d u c ts  3 ...................................................... * . 4 1 .0 0 35. 50 4 1 .3 0 42 . 30 4 9 .8 0
F ix t u r e s  ........................................ ........................................ 14 .70 13 .50 13 .50 1 5 .40 18. 30
S te e l  and g a lv an iz e d  pipe . • ........................................ 1 0 .70 7 .8 0 12. 60 11 .00 12 .70
V a lv e s  and s p e c i a l t i e s ................................................... 7. 90 8 .4 0 5 .6 0 8. 30 11 .30
C a s t  iro n  pipe ..................................................................... 7 .0 0 5. 30 8 .7 0 7. 60 5 .4 0

F ix e d  equipm ent 3 ................................* ............................. 3 7 .6 0 3 5 .00 4 7 .0 0 3 1 .6 0 3 6 .0 0
E le v a t o r s  ............................................................................... 10 .40 10. 10 9. 80 1 3 .70 3 .8 0
F u r n i tu r e  .................................................... .......................... 8 .6 0 7. 20 1 2 .00 9 .0 0 2. 10
K itchen  equipm ent and a p p lian c e s  • . ....................... 8 .5 0 14 .90 4 .8 0 4 . 30 13 .50
R e f r i g e r a t o r s .................................................................. 4 .0 0 1 .00 9. 20 1 .00 6. 20
R a n g e s  and ovens ................................................. .. . . • . 2 .8 0 . 10 6 .5 0 (2/) 7 .4 0
I n c in e r a to r s  . .................. .................................................. .. .7 0 1 .00 . 70 . 30 1 .20
V enetian  b lin d s and s h a d e s .................................. .. . . .6 0 .4 0 . 20 1 .50 . 10
W ater so fte n e r  s y s t e m s ............................................ .... .6 0 _ _ 1 .90 — —

P lay g ro u n d  e q u ip m e n t ................................................... . 20 -- 1 .30

S e e  fo o tn o tes a t end of tab le .
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T a b le  9. C o st  of M a te r ia ls  p e r  $ 1 ,0 0 0  of C o lle g e  H ousing C o n stru c tio n  C o n trac t,
by Type of M a te r ia l  and R eg io n , 1960-61 ^ -C o n tin u e d

S e le c te d  p ro d u c ts  and product g rou ps United 
S ta te  s

N o r th ­
e a s t

North
C e n tra l South W est

H eating  and ventila t in g  e q u i p m e n t .............................. 3 $ 3 1 . 70 3 $ 3 5 .  50 3 $ 3 1 .2 0 $ 3 0 .  20 $2 7 . 60
R a d ia t o r s ,  c o n v e c to r s ,  b o i le r s ,  and hot w ate r  

h e a t e r s ................................................................................. 13. 10 13 .70 15. 30 9 .5 0 15.00
T e m p e r a tu r e  c o n tro ls  .................................................... 4 . 80 6. 20 4. 20 3. 10 7 .6 0
A ir  conditioning e q u ip m e n t .......................................... 4 .5 0 4 . 30 3. 60 7. 20 .4 0
B lo w e r s  and fan s  . . . ...................................................... 3. 30 3. 30 4. 70 2. 60 1.40
Unit h e a t e r s  and v e n t i l a t o r s ....................................... 3 .0 0 4 . 10 1 .60 4 .4 0 . 20
P  r n n p s ...................................................................................... 1 .50 1 .70 1. 30 1. 30 2. 30
S to r a g e  t a n k s ....................................................................... 1. 20 1 .40 .4 0 2. 10 . 70

P a in t s  and other c h e m ic a l s  3 ....................................... 6 .4 0 6 .9 0 6 .0 0 6 .7 0 5. 50
P a i n t ......................................................................................... 4 . 30 4 .8 0 3 .4 0 4 . 80 3 .60

P e t r o le u m  p ro d u c ts  3 ........................................................ 5. 70 5. 20 6 .0 0 5 .4 0 6 .7 0
A sp h a lt  and  t a r  p itch es  ................................................. 2. 10 2 .0 0 2. 20 2 .4 0 1. 50
A sp h a lt  f e l t s ........................................................... .............. 1. 70 1 .60 2 .0 0 1. 70 1. 50
A sp h a lt  p a v i n g ..................................................................... 1 .00 .7 0 .9 0 . 80 2. 10
G a so l in e  and d ie s e l  fuel ............................................... . 60 .8 0 . 50 .4 0 1. 30

A ll  other m a t e r i a l s  3 ........................................................... 4 . 80 5. 10 3 .7 0 5 .7 0 8 .9 0
In su la t in g  b o a r d .................................................................. 1 .90 2 .0 0 1 .80 2. 30 . 80
L e a d ........................................................................................... . 80 1 .20 . 50 . 70 .5 0
R u b b er  p ro d u c t s  . . . ........................................................ .4 0 . 60 . 10 . 30 .7 0
N u r s e r y  p ro d u c ts  ............................................................. .4 0 . 10 . 10 . 10 2 .90
C o n stru c t io n  p a p e r ........................................................ .. . 30 . 10 . 20 . 80 . 20

C o n stru c t io n  equipm ent ren ta l  value or
d e p re c ia t io n  c h a rg e  ........................................................ 1 5 .90 11 .40 19. 20 1 1 .60 25 .00

1 C o n stru c t io n  of som e p r o je c t s  extended fro m  e a r ly  1959 to la te  1962, but m o s t  con ­
stru c t io n  took  p la c e  in 1960-61.

2 L e s s  than $ 0 .0 5 .
3 In c lu d es  value of p ro d u cts  not shown s e p a r a te ly .  V a lu e s  w ere  rounded to the n e a r e s t

10 c e n ts .
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Appendix . Scope  and M ethod of S u rv e y

T h is  study, d e s ig n e d  to e s t im a te  m an -h o u r  re q u ir e m e n ts  a s s o c i ­
a ted  with c o n stru c t io n  of c o llege  h ousing  p r o je c t s ,  u t i l iz e d  data obtained 
f ro m  or r e la te d  to ac t iv ity  at  the co n stru ction  s i t e s  a s  w ell a s  se c o n d a ry  
s o u r c e s  such a s  the C e n su s  of M a n u fa c tu r e s . C o llege  housing  p r o je c t s  
which w ere  not f e d e r a l ly  a id ed  w e re  not included in th is  study.

C h a r a c t e r i s t i c s  of the U n iv e r se  and S e le c t io n  of the S am p le

The sam p lin g  f r a m e  c o m p r i s e d  a com plete  l i s t in g  of a l l  C F A  
a d m in is te r e d  c o l le g e  housing  p r o je c t s  in d ica ted  a s  be ing  su b s ta n ­
t ia l ly  c o m p le ted  during 1961. T h is  l i s t in g  of 201 p r o je c t s  with a tota l 
c o s t  of about $207  m il l io n  p ro v id ed  a b r ie f  d e sc r ip t io n  of each  p r o je c t ,  
i t s  lo cat ion , and c o s t .  The p r o je c t s  w ere  s t r a t i f ie d  by the four b ro a d  
g e o g ra p h ic a l  r e g io n s  p re v io u s ly  noted and by c o s t  c l a s s ,  a s  fo llow s:
L e s s  than $ 1 m ill io n , and $ 1 m il l io n  and o v e r .

P r o je c t s  in each  c o s t  c l a s s  w ere  then s e p a r a te d  into two g r o u p s - -  
th ose  lo c a te d  in m e tro p o lita n  a r e a s  and those  lo c a te d  in n on m etropolitan  
a r e a s .

A sa m p le  of 43 p r o je c t s ,  a p p ro x im a te ly  1 in 5 fro m  the l i s t in g ,  
w a s  se le c te d .  S in ce  sam p lin g  within c e l l s  w a s  not un iform  owing to the 
n um b er of p r o je c t s  within som e c e l l s ,  v a r ia b le  w eigh ts  w ere  a s s ig n e d  to 
p r o je c t s .  C o n stru ctio n  on the p r o je c t s  extended fro m  la te  1959 to e a r ly  
1962, but the g r e a t e r  portion  took p lace  during 1960-61.

M an-H our E s t i m a t e s

C u s to m a r y  p re se n ta t io n  of em ploym ent data  for  co n stru ct ion  
p r o je c t s  in c lu d es  e s t im a t e s  for o n - s i te  and o f f - s i te  em ploym ent. Such 
a p re se n ta t io n  i s  fo llow ed in th is  study. In addition , h ow ever , th ere  i s  
an econom ic  d istin ction  which can  be m ad e  in an alyz ing  m an -h o u r  r e q u i r e ­
m e n ts  fo r  co n stru ct ion . B a s i c  grouping in th is  in s tan ce  would be p r im a r y  
and se c o n d a ry  la b o r  e f fe c t s  of co n stru ction  e x p en d itu re s ,  the p r im a r y  s e c ­
to r  including o n - s i te  em ploym ent p lu s  the o f f - s i te  em ploym ent d ire c t ly  
r e la te d  to a c t iv ity  at the job  s i t e s .

P r i m a r y  m an -h ou r r e q u ir e m e n ts ,  fo r  p u r p o s e s  of th is  r e p o r t ,  
inc lude , in addition  to a l l  o n - s i te  la b o r ,  co n stru ction  c o n t r a c t o r s 1 office  
em ploym ent, lab o r  r e q u ir e d  in those  m an u fac tu r in g  in d u s t r ie s  which f a b ­
r ic a te  co n stru ct ion  m a t e r i a l s  u se d  on the s i te - - th a t  i s ,  the l a s t  s tag e  of 
m an u fa c tu r in g , p lus a l l  t r a d e ,  d is tr ib u tion , and s e r v i c e s  involved  in 
p lac in g  co n stru c t io n  m a t e r i a l s  and equipment at the job  s i te .  S e c o n d a ry  
em ploym ent in c lu d es  a l l  o ther la b o r  r e q u ir e m e n ts  n e c e s s a r y  to produce 
and t r a n sp o r t  raw  m a t e r i a l s  and se m if in ish e d  p ro d u c ts  to f a c t o r ie s  which 
fina lly  p roduce  i te m s  u se d  at co n stru c t io n  s i t e s .
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D ata  for  o n - s i te  m an -h o u r  re q u ir e m e n ts  w ere  g e n e ra l ly  c o l le c te d  
fro m  p a y ro l l  r e c o r d s  su bm itted  by the v a r io u s  c o n t r a c to r s ,  a s  r e q u ir e d  
by law . A ll  o ther la b o r  re q u ir e m e n ts  d i s c u s s e d  below, w hether c o n s id e re d  
p r im a r y  or  se c o n d a ry ,  w ere  e s ta b l i sh e d  by u se  of se c o n d a ry  data .

C o llec t io n  of O n-Site  M an-H our Data

When c o l le g e  housing  p r o je c t s  a r e  c o n stru c te d  with the a id  of 
F e d e r a l  financing , each  p r im e  c o n tra c to r  and su b c o n trac to r  i s  r e q u ir e d  
by le g is la t io n  to subm it  to the sp o n so r in g  body and C F A  c o p ie s  of each  
w eekly  p a y ro l l  showing (with other in form ation) da ily  and w eekly  h o u rs  
w orked , g r o s s  w eekly  e a rn in g s ,  and the occupation  of each  of the e m p lo y ­
e e s  w orking  on the p a r t ic u la r  p r o je c t .  T h e se  p a y r o l l s  p ro v id ed  data for 
com p ilin g  o n - s i te  m an -h o u r  re q u ir e m e n ts ,  a s  w ell a s  data on w a g e s  for 
a l l  h ourly  r a te d  w o r k e r s  on the p r o je c t s .  D ata  fo r  o n - s i te  s a l a r i e d  e m ­
p lo y e e s ,  not accoun ted  for on p a y r o l l s  subm itted , w ere  obtained fro m  
c o n tr a c to r s  by f ie ld  r e p r e s e n ta t iv e s  of the B u r e a u .  In a  few c a s e s ,  the 
p a y ro l l  r e c o r d s  r e q u e s te d  w ere  not a v a ila b le ,  or w e re  inadequate a s  
data  s o u r c e s .  F o r  th e se  s itu a t io n s ,  a l te rn a te  p r o je c t s  w ere  su bstitu ted .

O ff-S ite  M an -H ou rs

F r o m  c o n tr a c to r s  and su b c o n tr a c to r s  co o p era t in g  in the study, 
a l i s t  w as  obtained  of the value of each  type of m a t e r i a l  u se d  in the co n ­
stru c t io n  of sa m p le  p r o je c t s .  T h e se  m a t e r i a l  l i s t in g s  w ere  c l a s s i f i e d  
into c a te g o r ie s  c o n s is te n t  with 4 -d ig it  S ta n d a rd  In d u str ia l  code a s  found 
in C e n su s  of M an u fac tu re s  product g ro u p s .  F o r  each  of th e se  product 
g ro u p s ,  a v e r a g e  am ounts re q u ir e d  for each  $ 1 ,000  of co n tra c t  c o n s t r u c ­
tion c o s t  w e re  d e te rm in ed . Once a v e r a g e  re q u ir e m e n ts  w ere  c a lc u la te d , 
each  f igu re  w a s  re d u c e d  by a ra t io  r e p re se n t in g  the d if fe ren ce  between 
valuation  by the p u r c h a s e r  and valuation  by the p ro d u c e r .  10 S ince  a l l  
data r e p o r te d  by c o n tr a c to r s  w ere  in p u r c h a s e r s ’ va lue , reduction  to p r o ­
d u c e r s ’ value r e s u l t e d  in f ig u r e s  co n s is te n t  with C e n su s  data pu b lish ed  on 
th e se  v a r io u s  com ponents.

P r i m a r y  D istr ib u t io n  In d u s t r ie s  E m ploym en t

P r i m a r y  m a n -h o u rs  in the t r a d e ,  t ra n sp o r ta t io n ,  and s e r v ic e  
in d u s t r ie s  w ere  e s t im a te d  fro m  the d if fe ren ce  betw een p ro d u c e r  and 
p u r c h a s e r  value for  each  co n stru ct ion  m a t e r i a l .  The value d i f fe re n c e s  
w e re  a l lo t ted  to t ra d e  and tra n sp o r ta t io n ,  and p r im a r y  m a n -h o u rs  for 
each  component of t r a n sp o r ta t io n  and tra d e  w ere  then e s t im a te d  fro m  
la b o r  f a c t o r s  p ro v id ed  by B L S .

10 T h is  ra t io  i s  b a s e d  on valuation  data p ro v id ed  by U .S .  D e p a r t ­
m ent of C o m m e r c e ,  O ffice  of B u s in e s s  E c o n o m ic s .
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P r im a r y  M an u factu ring  E m ploym en t

P r i m a r y  em ploym ent in m an u fac tu r in g  w as  c o n s id e re d  to be that 
r e q u ir e d  to p roduce  i t e m s  in the co n stru ct ion  b i l l  of m a t e r i a l s  in the ir  
f inal s ta g e  of fa b r ic a t io n .  In th is  s ta g e ,  m a n -h o u rs  re su lt in g  fro m  co l le ge  
h ousing  co n stru c t io n  w ere  deve loped  by m ultip ly ing  a v e r a g e  value of each  
co n stru c t io n  m a t e r i a l  by the ra tio  of m an u fac tu r in g  m a n -h o u rs  to $ 1 ,0 0 0  
of production . 11

S e c o n d a ry  E m p lo y m en t in All In d u s t r ie s

S e c o n d a ry  em ploym ent i s  defined a s  the em ploym ent in a l l  in d u s­
t r i e s  involved  in production  and t ra n sp o r ta t io n  of building m a t e r i a l s  and 
equipm ent, f ro m  b a s ic  e x tra c t io n  to, but not including, the final m a n u fa c ­
turing  s ta g e .

To c a lc u la te  a l l  s e c o n d a ry  m a n -h o u rs  involved in co n stru ction  
m a t e r i a l s  and equipm ent, the 1958 in te r in d u stry  study w a s  u se d .  F o r  each  
group of m a t e r i a l s ,  th is  study in d ica te s  the am ount of se c o n d a ry  product 
r e q u ir e d  of each  of i t s  78 in d u stry  s e c t o r s .  The su m m ation  of th e se  la t te r  
f ig u r e s  and la b o r  f a c t o r s  fu rn ish ed  by B L S  p ro d u ced  the volum e of se c o n d a ry  
em ploym ent re q u ir e d  in each  of the 78 s e c t o r s .  A d ju stm en ts  fo r  p r ic e  and 
p rod u ctiv ity  w ere  m ad e  to a r r iv e  at data  fo r  the y e a r  c o n s is te n t  with the b ill  
of m a t e r i a l s .

T o ta l  M an-H our R e q u ire m e n ts

F r o m  each  o f f - s i te  s tage  (p r im a r y  d is tr ib u tion , p r im a r y  m a n u fa c ­
turing , and se c o n d a ry  in d u s try ) , a  m an -h o u r  f igu re  p e r  $ 1 ,000  of co l le ge  
housing co n stru c t io n  w as  obtained . When th e se  w ere  com bined  with d ire c t  
or o n - s i te  m a n -h o u r s ,  the to ta l  em ploym ent e ffec t ,  within the definition  
u se d  by the study, w as  d e term in ed . H ow ever, the p r o c e d u r e s  u se d  in e s t i ­
m atin g  em ploym ent g e n e ra te d  by co n stru ct ion  of c o l le g e  housin g  did not 
include a l l  such  em ploym ent. T ech n iq u es  u se d  fo r  e s t im a t in g  the o f f - s i te  
segm en t  c o v er  only em ploym ent g e n e ra te d  by d ire c t  p u r c h a s e s  of m a t e r i a l s  
and su p p l ie s ,  and em ploym ent im p lic i t  in the d e p re c ia t io n  of co n stru ction  
equipm ent. The follow ing a r e a s  of em ploym ent r e la te d  to volum e of co n ­
stru c t io n  ac t iv ity  w ere  not co v ered : (1) A rc h ite c tu ra l ,  su rvey in g , e s t im a t in g ,
and other planning em ploym ent; (2) in sp ec t io n  or su p e rv is io n  by the a r c h ite c t  
or the governm ent during con stru ction ; (3) la b o r  t im e  involved  in in s ta l la t io n s  
by public u til ity  e m p lo y e e s ,  a s  w ell a s  any s ite  p re p a r a t io n  not c o v e r e d  by 
the co n stru ct ion  co n trac t ;  (4) em ploym ent g e n e ra te d  by p u r c h a s e s  of m ov ab le  
fu rn itu re  and equipm ent not included in the co n stru ction  co n trac t ;  (5) the 
f,m u l t ip l ie r n e ffec t  of re sp e n d in g  of w a g e s  and p ro f i t s ;  and (6) the co n stru ct ion  
and equipm ent of new production  f a c i l i t i e s ,  if needed  to supply co n stru ction  
m a t e r i a l s .

11 T h is  ra t io  w a s  e s t a b l i sh e d  by u s in g  the 1961 S u rv e y  of 
M a n u fa c tu re s .
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