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PRODUCTIVITY 

14 January 1960 

MR. MUNCY: Good morning, Gentlemen. It is appropriate that in 
our study of the problems of materiel management we have a clear under- 
standing of the term "productivity" and its relation to our economic life. 
The concept is used, as you know, widely today by the press, labor, 
management, economists, and universities, usually with varying shades 

of meaning. 

Our speaker this morning is a distinguished economist who has 
specialized in the study and clarification of productivity as an economic 
concept. He has served as consultant to many Government agencies. 
He has conducted special labor studies in this field, and he has written 

extensively on this important subject. 

It is a pleasure for me to introduce Dr. John W. Kendrick, Associ- 
ate Professor of Economics, George Washington University, who will 

speak on "Productivity." 

Dr. Kendrick, we welcome you to this platform. 

DR. KENDRICK: Mr.  C h a i r m a n ,  G e n e r a l  H o u s e m a n ,  G e n t l e m e n :  
As your  c h a i r m a n  has  po in ted  out, " p r o d u c t i v i t y "  is  a word  which ,  a l -  
though  f r e q u e n t l y  u sed  in r e c e n t  y e a r s ,  is  f r e q u e n t l y  m i s u n d e r s t o o d .  
I am going  to t r y  to c l a r i f y  the t e r m ,  e x p l a i n  the m e a n i n g  of p r o d u c t i v -  
i ty  m o v e m e n t s  in  the  e c o n o m y ,  and say  s o m e t h i n g  about  t h e i r  s i g n i f i -  
c a n c e  in  v a r i o u s  a r e a s  of e c o n o m i c  l i fe .  

D e s p i t e  the fact  tha t  th i s  t e r m  is  f r e q u e n t l y  m i s u s e d ,  n e v e r t h e l e s s  
I th ink  that  peop le  g e n e r a l l y  r e a l i z e  tha t  i t  h a s  s o m e t h i n g  to do with p r o -  
duct ive  e f f i c i e n c y ,  and t h e r e f o r e  t hey  r e a l i z e  tha t  it is a f a c to r  of g r e a t  
i m p o r t a n c e  in  the e c o n o m y .  A l r e a d y ,  back  in the 1930 ' s ,  peop le  w e r e  
qui te  c o n c e r n e d  with the p o s s i b l e  l a b o r - d i s p l a c i n g  r o l e  of p r o d u c t i v i t y  
a d v a n c e ,  and t h e r e  was  a big n a t i o n a l  p r o j e c t ,  the Na t iona l  R e s e a r c h  
P r o j e c t ,  d e s i g n e d  to m e a s u r e  c h a n g e s  in  output  pe r  m a n - h o u r  in v a r i -  
ous  i n d u s t r i e s  of the e c o n o m y  and to t r y  to gage the l a b o r  d i s p l a c i n g  

e f fec t .  

Wi th in  a few s h o r t  y e a r s  the  o t h e r  s ide  of the  p r o d u c t i v i t y  co in  was  
showing ,  and we w e r e  v e r y  m u c h  c o n c e r n e d  wi th  the o u t p u t - c r e a t i n g  s ide  
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of p r o d u c t i v i t y  a d v a n c e .  It was  r e a l i z e d  tha t  t h i s  was  an i m p o r t a n t  e l e -  
m e n t  in b r o a d e n i n g  the m a t e r i a l  base  of the w a r  e f fo r t ,  and then ,  a f t e r  
the w a r ,  the c o n t r i b u t i o n  of i n c r e a s i n g  p r o d u c t i v i t y  to r e c o n s t r u c t i o n  
and p r o g r e s s  of w a r - t o r n  n a t i o n s ,  and the d e v e l o p m e n t  of e c o n o m i c a l l y  
b a c k w a r d  n a t i o n s  was  s t r e s s e d .  

P r o d u c t i v i t y  c e n t e r s  w e r e  c r e a t e d  in m a n y  c o u n t r i e s  of the w o r l d ,  
and p r o d u c t i v i t y  t e a m s  w e r e  s e n t  to the Uni ted  S t a t e s ,  and a r e  c o n t i n -  
u ing to be sen t  h e r e ,  e v e r  s i n c e  about  1949. C e r t a i n l y  th i s  i n c r e a s -  
ing p r o d u c t i v i t y - c o n s c i o u s n e s s  on the pa r t  of p e o p l e s  of m o s t  of the 
c o u n t r i e s  of the w o r l d  h a s  been  a f a c t o r  in the t r e m e n d o u s  i n d u s t r i a l  
p r o g r e s s  which  has  b e e n  a c h i e v e d  in the r e s t  of the w o r l d  s i n c e  the 
w a r .  

It i s  r a t h e r  i n t e r e s t i n g  tha t  th is  is  one of the few c o u n t r i e s  tha t  do 
not  have  any  o r g a n i z e d  p r o d u c t i v i t y  o r g a n i z a t i o n  which  t r i e s  to p r o m o t e  
the  c o n s c i o u s n e s s  of the p r o b l e m s ,  to d i s s e m i n a t e  i n f o r m a t i o n ,  and so 
f o r t h .  But  I suppose  we f ee l  tha t  th i s  t a k e s  p lace  m o r e  or  l e s s  a u t o -  
m a t i c a l l y  h e r e ,  s i n c e  we have  led  the w o r l d  in the pas t  in the r a t e  of 
p r o d u c t i v i t y  a d v a n c e .  I would l ike  to s a y  s o m e  m o r e  about  th i s  m a t t e r  
l a t e r .  

In addition to the contribution of productivity in increasing output, 
this factor has also been viewed as a means of mitigating inflationary 
pressure. That is, we know that inflation is a matter of too many dol- 
lars chasing too few goods, as it has been defined. So increasing our 
output of goods is one way of trying to dampen inflation. 

F u r t h e r ,  p r o d u c t i v i t y  has  b e e n  he ld  up as a y a r d s t i c k  or  a gu ide  to 
the wage  i n c r e a s e s  tha t  can  be g r a n t e d  by i n d u s t r y ,  c o n s i s t e n t  wi th  s t a -  
ble p r i c e s .  P r e s u m a b l y  wage  i n c r e a s e  s i g n i f i c a n t l y  in e x c e s s  of p r o d u c -  
t i v i ty  a d v a n c e  l e a d s  to the p h e n o m e n o n  of i n c r e a s i n g  m o n e y  d e m a n d  f a s t -  
e r  than  the i n c r e a s e  in the p h y s i c a l  v o l u m e  of output .  

A n o t h e r  a s p e c t  of p r o d u c t i v i t y  is tha t  d i f f e r e n t  r a t e s  of change  in 
p r o d u c t i v i t y  in d i f f e r e n t  i n d u s t r i e s  do a f f ec t  the e c o n o m i c  s t r u c t u r e .  
T h a t  i s ,  the  i n d u s t r i e s  wi th  f a s t e r  p r o d u c t i v i t y  g a i n s ,  the m o r e  p r o -  
g r e s s i v e  i n d u s t r i e s ,  tend to i n c r e a s e  t h e i r  output  and t h e i r  a b s o r p t i o n  
of l a b o r  and cap i t a l  f a s t e r  than  the l e s s  p r o g r e s s i v e  i n d u s t r i e s .  

But  the f ina l  point  I would  l ike  to m a k e  as  to the s i g n i f i c a n c e  of 
p r o d u c t i v i t y  a d v a n c e  is  one which  I th ink  is the m o s t  i m p o r t a n t ,  one 
tha t  would be of s p e c i a l  i n t e r e s t  to th i s  g roup .  I b e l i e v e  we can  s a y  
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tha t  r e l a t i v e  r a t e s  of p r o d u c t i v i t y  a d v a n c e  a r e  p r o b a b l y  the m o s t  i m -  
p o r t a n t  f a c t o r  d e t e r m i n i n g  the r e l a t i v e  c h a n g e s  in the m a t e r i a l  s t r e n g t h  
and  po t en t i a l  m i l i t a r y  p o w e r  of n a t i o n s ,  b e c a u s e  p r o d u c t i v i t y  is  the  
m o s t  i m p o r t a n t  f a c t o r  in our  i n c r e a s i n g  output  of goods  and s e r v i c e s .  
As  s u c h ,  o v e r  the  long  r u n  r e l a t i v e  r a t e s  of p r o d u c t i v i t y  ga in  m a y  we l l  
d e t e r m i n e  the o u t c o m e  of the p o w e r  s t r u g g l e  b e t w e e n  the  C o m m u n i s t  
b loc  and the  f r e e  n a t i o n s  of the w o r l d .  T h i s  i s  v e r y  c l e a r l y  r e c o g n i z e d  
by the C o m m u n i s t  l e a d e r s  e v e r  s i n c e  L e n i n .  L e n i n  s t r e s s e d  th i s  f ac t ,  
and he  sa id  in e f f ec t  tha t  on ly  by i n c r e a s i n g  r a p i d l y  the p r o d u c t i v i t y  of 
l a b o r  would  the  C o m m u n i s t  c o u n t r i e s  o v e r c o m e  the  c a p i t a l i s t  c o u n t r i e s ,  
and th i s  h a s  b e e n  a b a s i c  t e n e t  in C o m m u n i s t  d o c t r i n e  e v e r  s i n c e .  It 
h a s  b e e n  only  in r e c e n t  y e a r s ,  I would  say ,  tha t  we in the d e m o c r a t i c  
c o u n t r i e s  h a v e  c o n s c i o u s l y  c o m e  to r e a l i z e  the c r u c i a l  i m p o r t a n c e  of 
t h i s  f a c t o r .  

Wel l ,  so m u c h  fo r  the s i g n i f i c a n c e  of p r o d u c t i v i t y  c h a n g e .  I ' d  l ike  
now to t u r n  to s o m e  c l a r i f i c a t i o n  of the c o n c e p t  of p r o d u c t i v i t y .  J u s t  
wha t  is  i t ?  Is  t h e r e  a b l a c k b o a r d  up h e r e  tha t  I c an  w r i t e  on?  I 'd  l ike  
to put down a few s y m b o l s  to t r y  to i n d i c a t e  the r e l a t i o n 3 h i p .  As we a l l  
know f r o m  our  e l e m e n t a r y  e c o n o m i c s  c o u r s e s ,  p r o d u c t i o n  d e p e n d s  on 
the  inpu t s  of the b a s i c  f a c t o r s ,  wh ich  a r e  l and ,  l a b o r ,  and c a p i t a l ,  in  
the  e c o n o m y ,  and on the e f f e c t i v e n e s s  with  which  t h e s e  r e s o u r c e s  a r e  
u t i l i z e d .  T h i s  i s  s o m e t i m e s  c a l l e d  the p r o d u c t i o n  func t ion .  P r o d u c t i o n  
is  a f u n c t i o n  of the inpu t s  in to  the p r o d u c t i v e  m e c h a n i s m  and of the l e v e l  
of t e c h n o l o g y ,  tha t  i s ,  the  e f f i c i e n c y ,  wi th  which  t h e s e  f a c t o r s  a r e  u s e d .  

H e r e  I wi l l  i n d i c a t e  the o u t p u t - - " O ,  " l e t ' s  c a l l  i t - - i s  a f u n c t i o n  of 
l a b o r  (L),  c a p i t a l  (C), the  n o n h u m a n  inpu ts ,  i n c l u d i n g  r e p r o d u c e a b l e  
c a p i t a l  and l and ,  and a l s o  the l e v e l  of t e c h n o l o g y  (T) w h i c h  we wi l l  u s e  
to i n d i c a t e  the e f f e c t i v e n e s s  with  wh ich  t h e s e  r e s o u r c e s  a r e  u s e d  in  the 
p r o d u c t i o n  p r o c e s s .  E f f i c i e n c y  is  s o m e t h i n g  you  c a n ' t  m e a s u r e  d i r e c t l y .  
It is  s o m e t h i n g  you  c a n  m e a s u r e  on ly  i n d i r e c t l y  t h r o u g h  the r e l a t i o n s h i p  
b e t w e e n  the ou tpu ts  and the  v o l u m e  of i npu t s  n e c e s s a r y  to p r o d u c e  tha t  
output .  

So you can  th ink  of p r o d u c t i v i t y ,  o r  "T, " b e c a u s e  p r o d u c t i v i t y  r e -  
f l e c t s  the  change  in t e c h n o l o g y ,  as  be ing  a r e l a t i o n s h i p  w h i c h  wi l l  show 
up in r a t i o s  b e t w e e n  output  and the h u m a n  and n o n h u m a n  inpu ts  in to  the 
p r o d u c t i v e  s y s t e m .  

T h i s  f o r m u l a  r e l a t e s  to the e c o n o m y  as  a who le ,  in wh ich  the f ac -  
t o r s  of p r o d u c t i o n  boi l  down to l a b o r  and c a p i t a l ,  but ,  fo r  any  i n d i v i d u a l  
i n d u s t r y  o r  f i r m ,  you a l s o  have  p u r c h a s e d  m a t e r i a l s .  So tha t  for  i n d u s t r y  
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we w o u l d  h a v e  to  s a y  t h a t  t h e  p r o d u c t i v i t y  c h a n g e  i s  r e l a t e d  to  t h e  c h a n g e s  
in  t h e  r a t i o  of  o u t p u t  t o  l a b o r  a n d  c a p i t a l  a n d  m a t e r i a l s  o r  s e m i f i n i s h e d  
g o o d s  w h i c h  a r e  p u r c h a s e d  f r o m  o t h e r  i n d u s t r i e s .  Y o u  s e e  w h e n  y o u  g o  
to  t h e  e c o n o m y  l e v e l  t h e s e  m a t e r i a l s  w a s h  o u t ,  b e c a u s e  t he  s a l e s  of  o n e  i n -  
d u s t r y  a r e  t h e  p u r c h a s e s  of  o t h e r  i n d u s t r i e s .  T h e s e  c a n c e l  o u t .  

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

T h i s  i s  t h e  c o n c e p t  of  p r o d u c t i v i t y ,  w h i c h  I h a v e  t r i e d  to  i m p l e m e n t  
i n  s t u d i e s  f o r  t h e  N a t i o n a l  B u r e a u  of  E c o n o m i c  R e s e a r c h ,  g o i n g  b a c k  to  
t h e  l a t e  19 th  c e n t u r y ,  f o r  t h e  e c o n o m y  a n d  f o r  v a r i o u s  i n d u s t r i e s  of  t h e  
e c o n o m y .  N o t i c e  t h a t  t h i s  d i f f e r s  f r o m  t h e  m o r e  c o n v e n t i o n a l  c o n c e p t  
o f  p r o d u c t i v i t y  a s  b e i n g  o u t p u t  p e r  m a n - h o u r .  I a m  s u r e  a l l  of  y o u h a v e  
h e a r d  of  t h a t  p r o d u c t i v i t y  c o n c e p t .  I t  i s  t h e  o n e  t h a t  i s  m o s t  u s u a l l y  
u s e d .  T h e  e s t i m a t e s  of  t h e  B u r e a u  of  L a b o r  S t a t i s t i c s  a r e  in  t e r m s  of  
o u t p u t  p e r  m a n - h o u r .  

T h i s  i s  a d e f i c i e n t  m e a s u r e  of  p r o d u c t i v e  e f f i c i e n c y  g e n e r a l l y ,  b e -  
c a u s e  c h a n g e s  in  o u t p u t  p e r  m a n - h o u r  c a n  o c c u r  n o t  o n l y  b e c a u s e  of  i n -  
c r e a s e d  p r o d u c t i v e  e f f i e i e n c y  g e n e r a l l y ,  a s  a r e s u l t  of  i m p r o v e d  t e c h n o l o g y ,  
b u t  c a n  o c c u r  a s  a r e s u l t  of  t h e  s u b s t i t u t i o n  of c a p i t a l  g o o d s  f o r  l a b o r .  
In  o t h e r  w o r d s ,  e f f i c i e n c y  m a y  n o t  i n c r e a s e  a t  a l l ,  bu t ,  i f  y o u  u s e  m o r e  
m a c h i n e s  and  l e s s  l a b o r ,  o u t p u t  r e l a t i v e  to  m a n - h o u r s  c a n  r i s e .  B u t  
y o u  h a v e n ' t  n e c e s s a r i l y  i n c r e a s e d  e f f i c i e n c y ,  b e c a u s e  t he  c o s t  of  t h a t  
a d d i t i o n a l  c a p i t a l  m a y  o f f s e t  t h e  s a v i n g  t h a t  y o u  h a v e  a c h i e v e d  in  t h e  l a -  
b o r  f a c t o r .  T h e  s a m e  t h i n g  g o e s  a t  t h e  i n d u s t r y  l e v e l  w i t h  r e s p e c t  to  
m a t e r i a l s .  S o m e t i m e s ,  b y  u s i n g  m o r e  m a t e r i a l s  y o u  c a n  u s e  l e s s  l a b o r ,  
b e c a u s e  l a b o r  c a n  be  l e s s  c a r e f u l  in  t h e i r  p r o c e s s i n g .  So y o u  c a n  s u b -  
s t i t u t e  m a t e r i a l  f o r  l a b o r ,  in  a s e n s e .  T h e r e  i s  f a c t o r  s u b s t i t u t i o n  a m o n g  
a l l  o f  t h e  m a j o r  f a c t o r s .  

So t h a t  t h e  r e l a t i o n  of  o u t p u t  t o  a n y  one  i n p u t ,  w h e t h e r  i t  be  l a b o r ,  
c a p i t a l ,  o r  m a t e r i a l s  r e f l e c t s  n o t  o n l y  t h e  c h a n g e s  in  t e c h n o l o g y  bu t  a l s o  
c h a n g e s  in  t h e  p r o p o r t i o n s  of  t h e  f a c t o r s  t h a t  r e f l e c t  s u b s t i t u t i o n  of  o n e  
f a c t o r  f o r  a n o t h e r .  T a k e  f o r  e x a m p l e  w h a t  h a p p e n s  w h e n  t h e  a s s e m b l y  
l i n e  i s  a u t o m a t e d ,  a s  h a s  h a p p e n e d  i n  m o s t  of t h e  a u t o m o b i l e  e n g i n e  
p l a n t s .  W i t h  t h e s e  a u t o m a t e d  a s s e m b l y  l i n e s ,  t h e  p r o d u c t i o n  w o r k e r s  
a r e  c u t  d o w n  to  p r a c t i c a l l y  z e r o .  Y o u  h a v e  t e c h n i c i a n s  and  e n g i n e e r s .  
Y o u  p r o b a b l y  h a v e  m o r e  t h a n  y o u  h a d  b e f o r e .  A n d ,  of c o u r s e ,  y o u h a v e  
a l o t  m o r e  e x p e n s i v e  e q u i p m e n t .  I f  y o u  w e r e  m e a s u r i n g  o u t p u t  p e r  
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p r o d u c t i o n  w o r k e r  m a n - h o u r ,  t h e r e  would be a t r e m e n d o u s  r i s e  in t h i s  
r a t i o .  T h i s  d o e s n ' t  i n d i c a t e  y o u r  change  in e f f i c i e n c y ,  b e c a u s e  you  have  
had  to s u b s t i t u t e  s k i l l e d  and p r o f e s s i o n a l  l a b o r  fo r  u n s k i l l e d  o r  l e s s  
s k i l l e d  l a b o r  as  you have  s u b s t i t u t e d  c a p i t a l  fo r  l a b o r .  

So, only if you relate output to all of the inputs, all of the cost items, 
can you measure the net saving of inputs, and to me that is the defini- 
tion of the change in productive efficiency, the net saving in all cost 
items that is achieved over time. 

What  does  such  a r a t i o  r e f l e c t ?  To d i s t i n g u i s h  th i s  f r o m  s o m e  of 
the  s o - c a l l e d  p a r t i a l  p r o d u c t i v i t y  r a t i o s ,  l ike  output  p e r  m a n - h o u r ,  I ' d  
l i ke  to c a l l  t h i s  m e a s u r e  to ta l  p r o d u c t i v i t y .  M o r e  and m o r e  e c o n o m i s t s  
a r e  t h ink ing  in t e r m s  of th i s  to ta l  p r o d u c t i v i t y  m e a s u r e .  J u s t  wha t  d o e s  
it  m e a n 7  I s a id  i t  r e f l e c t s  c h a n g e s  in t e c h n o l o g y .  We know tha t  t e c h n o l o g -  
i c a l  c h a n g e  is  a r e  su l t  of i n v e n t i o n  and the d e v e l o p m e n t  of the c o m m e r c i a l  
a p p l i c a t i o n  of i n v e n t i o n  in t e r m s  of b e t t e r  m a c h i n e r y ,  e q u i p m e n t ,  o r g a n i -  
za t i on ,  and p r o d u c t i o n  p r o c e s s e s .  Such a d v a n c e s  in t e c h n o l o g y  d e p e n d  
b a s i c a l l y  on the  a m o u n t  of t i m e  and e f f o r t  tha t  peop le  t ake  te  t r y  to i m -  
p r o v e  t h e i r  p r o c e s s e s  of p r o d u c t i o n .  In r e c e n t  y e a r s  th i s  h a s  b e e n  done  
in  a s y s t e m a t i c  way ,  and the a m o u n t  of r e s o u r c e s  d e v o t e d  to i m p r o v i n g  
t e c h n o l o g y  is  r o u g h l y  m e a s u r e d  by our  e x p e n d i t u r e  f o r  r e s e a r c h  and 
d e v e l o p m e n t .  T h e s e  e x p e n d i t u r e s  have  i n c r e a s e d  t r e m e n d o u s l y  s i n c e  
the  end of Wor ld  W a r  I, when  we w e r e  s p e n d i n g  ju s t  a few h u n d r e d  m i l -  
l i o n  d o l l a r s  a y e a r  fo r  r e s e a r c h  and d e v e l o p m e n t .  Now we a r e  s p e n d -  
ing a r o u n d  $10 b i l l i o n  a y e a r .  It  ha s  not on ly  r i s e n  t r e m e n d o u s l y  a b -  
s o l u t e l y  but  a l s o  in r e l a t i o n s h i p  to the n a t i o n a l  p r o d u c t .  

Also ,  as  a s c a l e  of p r o d u c t i o n  i n c r e a s e s  you get  e c o n o m i e s  of s c a l e .  
T h a t  i s ,  you  get  g r e a t e r  s p e c i a l i z a t i o n  of p l an t s  and f i r m s ,  with a t t e n d -  
an t  e c o n o m i e s .  So tha t  j u s t  the p r o c e s s  of e c o n o m i c  g r o w t h  i t s e l f  c r e -  
a t e s  e c o n o m i e s  and t e c h n o l o g i c a l  i m p r o v e m e n t s  in the b r o a d  o r g a n i z a t i o n  
of p r o d u c t i o n ,  l ook ing  at the e c o n o m y  as  a whole  as  a p r o d u c t i v e  m e c h -  
a n i s m .  But  t h i s ,  too,  you can  ca l l  t e c h n o l o g i c a l  c h a n g e .  

Very broadly considered, productivity reflects changes in the social 
organization. For example, the creation of the Federal Reserve Board, 
which vastly improved our monetary and banking mechanism in this 
country, is a social invention which undoubtedly improved productivity 
because it eliminated for the most part the financial panics and crises 
which had plagued industry prior to 1914. 



In the s h o r t  r u n ,  t h e s e  m e a s u r e s ,  I m i g h t  m e n t i o n ,  a l s o  r e f l e c t  
c h a n g e s  in the r a t e  of u t i l i z a t i o n  of c a p a c i t y .  When  we have  a b u s i n e s s  
r e c e s s i o n  and i n d u s t r y  o p e r a t e s  at  l e s s  t han  the  m o s t  e f f i c i e n t  r a t e s ,  
t h i s  u s u a l l y  s h o w s  up as  a d e c l i n e  or  a s l o w e r  r a t e  of i n c r e a s e  in the 
p r o d u c t i v i t y  r a t i o s ,  b e c a u s e  u s u a l l y  the o v e r h e a d  type of l a b o r - - m a n a g e -  
m e n t ,  e n g i n e e r i n g ,  and t e c h n i c a l  e m p l o y e e s - - i s  not  d i s m i s s e d ,  a l t h o u g h  
p r o d u c t i o n  w o r k e r s  u s u a l l y  a r e ,  a s  output  d e c l i n e s .  So the  l a b o r f o r c e  
i s  not  r e d u c e d  as  m u c h  as  output .  Also  y o u r  c a p i t a l  e q u i p m e n t  i s  s t i l l  
t h e r e ,  r e p r e s e n t i n g  a c o n t i n u i n g  c h a r g e .  So tha t  in a r e c e s s i o n  p r o d u c -  
t i v i t y  t e n d s  to d e c l i n e  s o m e w h a t  or  does  not i n c r e a s e  a s  f a s t .  

But ,  e x c e p t  fo r  the  e f f e c t  of c y c l i c a l  c h a n g e s  in e c o n o m i c  a c t i v i t i e s ,  
p r o d u c t i v i t y  b a s i c a l l y  r e f l e c t s  c h a n g e s  in p r o d u c t i v e  e f f i c i e n c y  in  the  
o r g a n i z a t i o n  and the i n s t r u m e n t s  of p r o d u c t i o n .  

Now,  wi th  tha t  m u c h  b a c k g r o u n d ,  I would l i ke  to go on and s h o w y o u  
g r a p h i c a l l y  s o m e  c h a r t s  i l l u s t r a t i n g  the  l o n g - r u n  c h a n g e  s in  p r o d u c t i v i t y  
tha t  we have  e x p e r i e n c e d  in  t h i s  c o u n t r y  s i n c e  the l a t e  19th c e n t u r y ,  
b a s e d  on the  e s t i m a t e s  I p r e p a r e d  fo r  the N a t i o n a l  B u r e a u  of E c o n o m i c  
R e s e a r c h ,  wh ich  shou ld  be p u b l i s h e d  the end of t h i s  y e a r ,  and,  f i n a l l y ,  
I ' d  l i ke  to c o m p a r e  ou r  r a t e s  of change  wi th  s o m e  of the  c h a n g e s  o c c u r -  
r i n g  in o t h e r  c o u n t r i e s  in the p o s t w a r  p e r i o d .  

C h a r t  1, page  7 . - - I n  th i s  c h a r t  tha t  we wi l l  put up on the b o a r d ,  I 
h a v e  p lo t t ed  the  m a j o r  i npu t s .  T h i s  is  the  l a b o r  input  ( i n d i c a t i n g ) .  H e r e  
i s  the c a p i t a l  input  of the e c o n o m y  f r o m  the y e a r  1889 r i g h t  t h r o u g h  ou r  
l a t e s t  c y c l e  p e a k  of 1957. And h e r e  is  the to t a l  input ,  a c o m b i n a t i o n  of 
the  l a b o r  and the c a p i t a l  i npu t s .  L e t  m e  say  j u s t  a w o r d  a s  to why  m a n -  
h o u r s  a r e  w e i g h t e d  h e r e .  I shou ld  i n d i c a t e  tha t  u s u a l l y  l a b o r  input  i s  
m e a s u r e d  in  t e r m s  of m a n - h o u r s .  Bu t  you don ' t  wan t  to coun t  e v e r y  
h o u r  the  s a m e  a s  e v e r y  o t h e r  h o u r  tha t  i s  w o r k e d .  C e r t a i n l y  t h e h o u r s  
of the  hod c a r r i e r  a r e  not  as  v a l u a b l e  as  the h o u r s  of an  e n g i n e e r ,  and  
so  on. So we h a v e  w e i g h t e d  the  m a n - h o u r s  in  the v a r i o u s  c a t e g o r i e s  of 
w o r k  by the  a v e r a g e  h o u r l y  e a r n i n g s  of a b a s e  p e r i o d  in  e a c h .  The  b a s e  
h a s  b e e n  c h a n g e d  a p p r o x i m a t e l y  e v e r y  d e c a d e  to r e f l e c t  the c h a n g i n g  
r e l a t i v e  v a l u e  of l a b o r ,  of output ,  and of c a p i t a l .  

The  w e i g h t e d  m a n - h o u r  s e r i e s  r i s e s  m o r e  t han  ju s t  s t r a i g h t  m a n -  
h o u r s .  The  r e a s o n  why i s  tha t ,  a s  our  l a b o r  f o r c e  h a s  b e c o m e  b e t t e r  
e d u c a t e d  and m o r e  s k i l l e d ,  g r a d u a l l y  t h e r e  h a s  b e e n  a sh i f t  of w o r k e r s  
f r o m  the  l e s s  s k i l l e d  to the  m o r e  s k i l l e d  o c c u p a t i o n s .  A w e i g h t e d  s e r i e s  
would  r e f l e c t  t h i s  sh i f t  in to  the h i g h e r  pay ing  c a t e g o r i e s .  T h a t  i s  a n -  
o t h e r  d e f e c t  of o u r  o f f i c i a l  m e a s u r e s .  T h e y  a r e  j u s t  u n w e i g h t e d  m a n -  h o u r s ,  
output  p e r  m a n - h o u r .  Al l  m a n - h o u r s  a r e  coun t ed  the  s a m e ,  w h i c h I  don ' t  
think i s  a p p r o p r i a t e .  6 
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Output, Input, and Productivity, 1889-1957 
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U n d e r  t a n g i b l e  c a p i t a l  i n p u t ,  we i n c l u d e  t h e  p l a n t ,  e q u i p m e n t ,  l a n d  
a n d  i n v e n t o r i e s ,  t h e  " r e a l "  c a p i t a l  of i n d u s t r y .  I t  i s  a m e a s u r e  i n  c o n -  
s t a n t  d o l l a r s  of  t h e  c h a n g e s  in  t h e  v o l u m e  of  s u c h  p l a n t  a n d  e q u i p m e n t .  
L a b o r  a n d  c a p i t a l  i n p u t s  a r e  w e i g h t e d  t o g e t h e r  b y  t h e i r  r e l a t i v e  c o n t r i -  
b u t i o n s  to  t h e  n a t i o n a l  i n c o m e  a n d  p r o d u c t .  A p p r o x i m a t e l y ,  l a b o r  c o m -  
p e n s a t i o n h a s  b e e n  a r o u n d  t h r e e - q u a r t e r s  of  o u r  n a t i o n a l  i n c o m e .  C a p i t a l  
c o m p e n s a t i o n  ( i n t e r e s t ,  r e n t s ,  a n d  p r o f i t s  t h a t  a c c r u e  to  t h e  o w n e r s  o f  
c a p i t a l )  h a s  b e e n  a b o u t  o n e - q u a r t e r  of  t h e  n a t i o n a l  i n c o m e  a n d  p r o d u c t .  
T h o s e  a r e  a p p r o x i m a t e l y  t h e  w e i g h t s  u s e d  to  c o m b i n e  t h e  c a p i t a l  a n d  
t h e  l a b o r  i n p u t s  to  g i v e  u s  t h i s  t o t a l  i n p u t  c u r v e .  

T h e n  t h i s  i s  d i v i d e d  i n t o  t h e  g r o s s  n a t i o n a l  p r o d u c t  in  c o n s t a n t  d o l -  
l a r s .  S i n c e  we  a r e  i n t e r e s t e d  in  t e c h n i c a l  r e l a t i o n s ,  we d o n ' t  w a n t  t h e  
e f f e c t s  of  p r i c e  c h a n g e s  in  h e r e  a t  a l l .  So t h a t  f o r  o u r  n a t i o n a l  o u t p u t  
we  in  e f f e c t  w e i g h t  t h e  p h y s i c a l  v o l u m e  of  g o o d s  and  s e r v i c e s  by  t h e i r  
p r i c e s  in  one  b a s e  y e a r .  T h e  b a s e  y e a r  i s  1929 h e r e .  In  t h a t  w a y  we  
g e t  a m e a s u r e  of  t h e  c h a n g e  in  v o l u m e  of  o u t p u t  w i t h o u t  a l l o w a n c e  f o r  
p r i c e  c h a n g e .  Of  c o u r s e  t h e  s a m e  t h i n g  i s  t r u e  w h e n  y o u u s e  m a n - h o u r s  
a n d  d e f l a t e d  v a l u e  of  c a p i t a l  s t o c k .  T h e s e  a r e  p h y s i c a l  r e l a t i o n s ,  w h i c h  
t h e y  m u s t  be  to  s h o w  t h e  c h a n g e s  in  e f f i c i e n c y .  

A s  y o u  s e e ,  o u t p u t  h a s  g r o w n  m u c h  m o r e  r a p i d l y  t h a n  t h e  i n p u t s .  
O u t p u t  in  t h i s  c o u n t r y ,  m e a s u r e d  in  t e r m s  of  t he  d e f l a t e d  g r o s s  n a t i o n a l  
p r o d u c t ,  h a s  g r o w n  o v e r  t h i s  l o n g  p e r i o d  a t  an  a v e r a g e  r a t e  of a b o u t  3 . 5  
p e r c e n t  a y e a r .  O u r  t o t a l  i n p u t ,  on  t h e  o t h e r  h a n d ,  h a s  g r o w n  a t  a n  a v -  
e r a g e  r a t e  of  a b o u t  1 . 7 5  p e r c e n t  a y e a r ,  o v e r  t h e  w h o l e  p e r i o d .  T h a t  
m e a n s  t h a t  t h e  r a t i o  of  o u t p u t  t o  t o t a l  i n p u t ,  t h a t  i s ,  t o t a l  p r o d u c t i v i t y ,  
h a s  g r o w n  a t  a n  a v e r a g e  r a t e  a l s o  of  1 . 7 5  p e r c e n t  a y e a r  o v e r  t h i s  p e -  
r i o d .  

In  o t h e r  w o r d s ,  p r o d u c t i v i t y  h a s  a c c o u n t e d  f o r  o n e  - h a l f  of  t h e  g r o w t h  
in  t o t a l  o u t p u t .  T h e  o t h e r  h a l f  h a s  c o m e  f r o m  i n c r e a s e  in  o u r  l a b o r  f o r c e  
a n d  c a p i t a l  s t o c k .  Y o u  n o t i c e  t h a t ,  p a r t i c u l a r l y  s i n c e  t h e  e a r l y  f o r t i e s ,  
o u r  l a b o r  i n p u t  r e a l l y  h a s n ' t  g r o w n  v e r y  m u c h .  M o s t  of  o u r  i n p u t  g r o w t h  
h a s  c o m e  f r o m  t h e  i n c r e a s e  in  c a p i t a l ;  w i t h  a h i g h  l e v e l  o f  s a v i n g  a n d  
i n v e s t m e n t ,  o u r  c a p i t a l  s t o c k  h a s  g r o w n .  So t o t a l  i n p u t  h a s  g r o w n .  L a -  
b o r  i n p u t  h a s  n o t  g r o w n  t o o  m u c h ,  d e s p i t e  t h e  i n c r e a s e d  p o p u l a t i o n ,  b e -  
c a u s e  we  h a v e  h a d  a d e c l i n i n g  w o r k w e e k .  A v e r a g e  h o u r s  w o r k e d  h a v e  
g r a d u a l l y  f a l l e n  o v e r  t h i s  e n t i r e  p e r i o d  f r o m  a r o u n d  60 h o u r s  a w e e k  a t  
t h e  b e g i n n i n g  to  l e s s  t h a n  40 h o u r s  a w e e k  a t  t h e  e n d .  So t h a t  h a s  e x -  
e r t e d  a d o w n w a r d  p r e s s u r e  on  o u r  g r o w t h  of  l a b o r  i n p u t .  

8 



C h a r t  2, page  10. - - O n  th i s  c h a r t  I show the  p r o d u c t i v i t y  r a t i o s  
i n d i v i d u a l l y .  H e r e  i s  the s a m e  l ine  as  on the b o t t o m  of the o t h e r  c h a r t - -  
t o t a l  p r o d u c t i v i t y .  I 'd  l ike  n o w t o  poin t  out  tha t  t h e r e  a r e  two p e r i o d s  
of th i s  p r o d u c t i v i t y  i n c r e a s e .  Up un t i l  W o r l d  W a r  I the r a t e  of i n c r e a s e  
w a s  about  1 .25  p e r c e n t  a y e a r .  S ince  1919 or  so the i n c r e a s e  in p r o -  
d u c t i v i t y  h a s  a c c e l e r a t e d  to o v e r  2 p e r c e n t ,  about  2 .1  p e r c e n t  a y e a r  
on a v e r a g e .  E v e n  2 .1  p e r c e n t  d o e s n ' t  sound  l i ke  a v e r y  big f i g u r e ,  but ,  
w h e n  you c o m p o u n d  th i s ,  t h i s  a lone  would  l e a d  to a doub l ing  of ou r  n a -  
t i ona l  output  e v e r y  30 y e a r s  o r  so,  by the  c o m p o u n d - i n t e r e s t  f o r m u l a .  
So th i s  l i t t l e  f i g u r e  i s  e x t r e m e l y  s i g n i f i c a n t  s i n c e  it l e a d s  to a doub l ing  
of ou r  output  p e r  uni t  of input  w i th in  a g e n e r a t i o n .  

S ince  c a p i t a l  h a s  g r o w n  f a s t e r  t han  l a b o r  input ,  o b v i o u s l y  ou tput  
p e r  un i t  of c a p i t a l  ha s  not  r i s e n  as  m u c h  as  output  p e r  m a n - h o u r .  T h i s  
i s  the  s t r a i g h t  m a n - h o u r  ( i nd i ca t i ng )  and th i s  is  the w e i g h t e d  m a n - h o u r ,  
and output  p e r  un i t  of c a p i t a l  h a s  g r o w n  l e s s  than  e i t h e r  b e c a u s e  of the  
f ac t  tha t  c a p i t a l  h a s  b e e n  s u b s t i t u t e d  for  l a b o r  t h r o u g h  m e c h a n i z a t i o n ,  
m o r e  c a p i t a l  p e r  w o r k e r ,  and th i s  m e a s u r e  d o e s n ' t  r i s e  as  f a s t .  It h a s  
b e e n  r i s i n g  r a t h e r  s lowly ,  but  d u r i n g  the d e p r e s s i o n  and the w a r  p e r i o d ,  
when  c a p i t a l  f o r m a t i o n  was  l e s s  t han  n o r m a l ,  we got  a l a r g e  i n c r e a s e ,  
but i t  h a s  b e e n  a l m o s t  c o n s t a n t  in the p o s t w a r  p e r i o d ,  m e a n i n g  tha t  o u r  
c a p i t a l  s t o c k  h a s  b e e n  g r o w i n g  as  f a s t  a s  o u r  output .  

Output  p e r  uni t  of c a p i t a l  h a s  g r o w n  about  1 p e r c e n t  a y e a r  and ou t -  
put  p e r  u n w e i g h t e d  m a n - h o u r  h a s  g r o w n  about  2 . 5  p e r c e n t  a y e a r  s i n c e  
W o r l d  W a r  I. T h e r e  h a s  b e e n  a l i t t l e  a c c e l e r a t i o n  s i n c e  W o r l d  W a r  II .  
T h e  r a t e  of i n c r e a s e  h a s  b e e n  about  3 p e r c e n t  a y e a r  in output  p e r  m a n -  
h o u r .  T h e r e  h a s  b e e n  no a c c e l e r a t i o n  in output  p e r  uni t  of t o t a l  output .  
Our  t o t a l  p r o d u c t i v i t y  h a s  c o n t i n u e d  at  abou t  2 . 1  p e r c e n t  a y e a r  in  the  
p o s t w a r  p e r i o d .  The  r e a s o n  why l a b o r  p r o d u c t i v i t y ,  s o - c a l l e d ,  h a s  
a c c e l e r a t e d  a b i t  i s  tha t  c a p i t a l  p e r  w o r k e r  h a s  i n c r e a s e d  f a s t e r  t han  it 
had  in  the  p r e v i o u s  d e c a d e s .  

So t h i s  i s n ' t  r e a l l y  an a c c e l e r a t i o n  in the g r o w t h  of t o t a l  p r o d u c t i v i t y .  
I t ' s  on ly  an  a c c e l e r a t i o n  in output  p e r  m a n - h o u r  b e c a u s e  of the f a s t e r  
g r o w t h  of c a p i t a l  p e r  w o r k e r  and p e r  m a n - h o u r  in the  p o s t w a r  p e r i o d .  
H o w e v e r ,  s o m e  peop l e  have  m a d e  a g r e a t  d e a l  out of t h i s  f ac t  tha t  we 
h a v e  gone f r o m  2 . 5  p e r c e n t  to 3 p e r c e n t  in output  p e r  m a n - h o u r  in the  p o s t -  
w a r  p e r i o d ,  t h ink ing  tha t  m e a n s  tha t  we a r e  on an a c c e l e r a t i n g  c u r v e  of 
l a b o r  p r o d u c t i v i t y  in  w h i c h  you would  get  i n c r e a s i n g  r a t e s  of i n c r e a s e  as  
you  go out  in to  the  f u t u r e .  I th ink  tha t  it  i s  v e r y  d a n g e r o u s  to e x t r a p o l a t e  
s u c h  a c u r v i l i n e a r  t r e n d  into  the f u t u r e ,  b e c a u s e  it m e a n s  tha t  e v e n t u a l l y  
we would  be ge t t i ng  e n o r m o u s  i n c r e a s e s  of 10 to 15 p e r c e n t  a y e a r ,  w h i c h  
d o e s n ' t  s e e m  r e a s o n a b l e .  So I w o u l d n ' t  buy th i s  i d e a  tha t  w e ' v e  got an  
a u t o m a t i c a l l y  a c c e l e r a t i n g  g r o w t h  in p r o d u c t i v i t y .  
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C h a r t  3, page  1 2 . - - T h i s  c h a r t  shows  output  r e l a t e d  to popu la t ion .  
A f t e r  a l l ,  g r o w t h  in the n a t i o n a l  p r o d u c t  is  s i g n i f i c a n t  i n s o f a r  a s  it ex-  
c e e d s  o u r  g r o w t h  in popu la t i on ,  b e c a u s e  t h a t ' s  the way  in which  our  
p l a n e s  of l i v ing  a r e  r a i s e d ,  when  we can  get  a h e a d  of the  p o p u l a t i o n  
g r o w t h .  I n c i d e n t a l l y ,  a s  you know,  t h a t ' s  one of the p r o b l e m s  of the  
u n d e r d e v e l o p e d  c o u n t r i e s .  As t hey  ge t  a l i t t l e  bit a h e a d  in p r o d u c t i o n  
popu la t i on  i n c r e a s e s ,  and they  have  t r o u b l e  r a i s i n g  output  p e r  c a p i t a .  

But in th i s  c o u n t r y  w e ' v e  b e e n  m o r e  f o r t u n a t e .  Output  p e r  head  
h a s  g r o w n  about  2 p e r c e n t  a y e a r  o v e r  th i s  long p e r i o d .  One and t h r e e -  
q u a r t e r s  p e r c e n t  o v e r  the  long  p e r i o d  was  p r o d u c t i v i t y ,  of c o u r s e .  The  
o t h e r  q u a r t e r  of a p e r c e n t  was  s o m e  i n c r e a s e  in input  p e r  h e a d .  As we 
know,  l a b o r  input  p e r  head  has  not  i n c r e a s e d .  Tha t  h a s  b e e n  about  con-  
s t an t ,  due to the d e c l i n e  in the  w o r k w e e k ,  de sp i t e  the fac t  tha t  the  l a -  
bo r  f o r c e  h a s  g r o w n  r e l a t i v e  to popu la t ion  as  m o r e  w o m e n  have  c o m e  
in to  the l a b o r  f o r c e .  But  the m a i n  f a c t o r  i n c r e a s i n g  input  p e r  head  w a s  
the i n c r e a s e  in  c a p i t a l .  But  tha t  p r i m a r i l y  had o c c u r r e d  b e f o r e  1919. 
S ince  tha t  t i m e  input  p e r  head  has  been  f a i r l y  l e v e l .  So tha t  the e n t i r e  
i n c r e a s e  in ou tput  p e r  c ap i t a  h a s  c o m e  f r o m  p r o d u c t i v i t y .  I w a n t e d  to 
show th i s  c h a r t  to i n d i c a t e  the g r e a t  i m p o r t a n c e  of p r o d u c t i v i t y  when  
you  look at  p l a n e s  of l iv ing .  Our  i n c r e a s e  in e f f i c i e n c y  h a s  b e e n  the 
e n t i r e  c a u s e  of ou r  i n c r e a s i n g  p r o d u c t i o n  p e r  c a p i t a  in r e c e n t  d e c a d e s .  

C h a r t  4, page  13. - - H e r e  we c o m e  to the  r e l a t i o n s h i p  of p r o d u c t i v i t y  
to the r e a l  a v e r a g e  h o u r l y  e a r n i n g s  of w o r k e r s .  It i s  obv ious  tha t  we 
can  e n j o y  h i g h e r  r e a l  w a g e s ,  w a g e s  in t e r m s  of p u r c h a s i n g  p o w e r ,  only  
as  we i n c r e a s e  our  output .  Th i s  shows  the r e l a t i o n s h i p .  H e r e  is  t o t a l  
p r o d u c t i v i t y  { ind ica t ing) .  H e r e  is  r e a l  e a r n i n g s  of a l l  w o r k e r s  in the 
e c o n o m y ,  a l l  e m p l o y e e s .  H e r e  is  a s e r i e s  showing  m a n u f a c t u r i n g  w o r k -  
e r s  on ly ,  a s e p a r a t e l y  d e r i v e d  s e r i e s ,  wh ich  m o r e  o r  l e s s  has  the  s a m e  
m o v e m e n t  as  the  f i g u r e  fo r  the whole  e c o n o m y - - n o t  qui te  a s  big an in -  
c r e a s e .  

But  what  I want  to e m p h a s i z e  about  th i s  c h a r t  is  tha t ,  if you c a n  
c o m p a r e  the  d i f f e r e n c e  b e t w e e n  t h e s e  c u r v e s ,  you c a n  see  tha t  r e a l  
a v e r a g e  e a r n i n g s  of e m p l o y e e s  have  r i s e n  f a s t e r  t h a n t o t a l  p r o d u c t i v i t y .  
In o t h e r  w o r d s ,  i t  i s  p o s s i b l e  f o r  l a b o r  e a r n i n g s  to o u t s t r i p  the  i n c r e a s e  
in p r o d u c t i v i t y ,  w h i c h  i s  f r e q u e n t l y  not  r e a l i z e d ,  b e c a u s e  you h e a r  e c o n o -  
m i s t s  s a y  tha t  the e a r n i n g s  of l a b o r  canno t  e x c e e d  the  i n c r e a s e  in p r o -  
d u c t i v i t y  w i thou t  a r i s e  in  p r i c e s .  But ,  s i n c e  t h e s e  a r e  i n c o n s t a n t  d o l -  
l a r s ,  you s e e  tha t  it  would  have  b e e n  p o s s i b l e  fo r  e a r n i n g s  in c u r r e n t  
d o l l a r s  to have  i n c r e a s e d  s o m e w h a t  m o r e  than  p r o d u c t i v i t y  and s t i l l  be 
c o n s i s t e n t  wi th  s t ab l e  p r i c e s .  
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C H A R T  4 

Real Hourly Earnings Compared with Productivity 
and Total Input per Manhour, 1889-1957 
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G26 
W h y  i s  t h a t  t r u e ?  W e l l ,  in  t he  f i r s t  p l a c e  we  k n o w  t h a t  o u t p u t  p e r  

m a n - h o u r  h a s  r i s e n  m o r e  t h a n  t o t a l  p r o d u c t i v i t y ,  b u t  t h i s  a v e r a g e  h o u r l y  
e a r n i n g  s e r i e s  h a s  r i s e n  e v e n  m o r e  t h a n  o u t p u t  p e r  m a n - h o u r .  H o w  c a n  
t h a t  be ,  t h a t  t h e  r e a l  e a r n i n g s  of  l a b o r  c a n  r i s e  m o r e  t h a n  o u t p u t  p e r  
m a n - h o u r ?  T h e  a n s w e r  i s  t h a t  t h e  r e a l  e a r n i n g s  of c a p i t a l  h a v e  n o t  i n -  
c r e a s e d  a s  m u c h  a s  o u t p u t  p e r  u n i t  of  c a p i t a l  i n p u t .  T h a t  i s  t h e  k e y  
f a c t o r  i n  e x p l a i n i n g  t h i s .  T h e  r a t e  of  r e t u r n  on  c a p i t a l  h a s  b e e n  c o n -  
s t a n t  a s  to  t r e n d  o v e r  t he  l a s t  40 o r  m o r e  y e a r s .  B a c k  in  t h e  e a r l y  
t w e n t i e s  c a p i t a l  w a s  e a r n i n g  6 o r  7 p e r c e n t  on  a v e r a g e .  In  r e c e n t  
y e a r s  c a p i t a l  h a s  b e e n  e a r n i n g  6 o r  7 p e r c e n t  on  a v e r a g e .  Of  c o u r s e  
t h e r e  h a v e  b e e n  f l u c t u a t i o n s  i n  b e t w e e n ,  b u t  t h e  t r e n d  h a s  b e e n  f a i r l y  
s t a b l e .  

N o w ,  w i t h  c a p i t a l  n o t  s h a r i n g  in  t he  p r o d u c t i v i t y  a d v a n c e ,  s o  t o  
s p e a k ,  i t  h a s  b e e n  p o s s i b l e  f o r  l a b o r  t o  g e t  m o r e  t h a n  t h e  p r o d u c t i v i t y  
i n c r e a s e .  T h i s  i s  a p o i n t  t h a t  h a s  n o t  b e e n  r e c o g n i z e d  in  t h e  d i s c u s s i o n s .  
I h a v e  a n  a r t i c l e  in  t h e  " C a l i f o r n i a  M a n a g e m e n t  R e v i e w "  t h i s  s p r i n g  
d i s c u s s i n g  t h i s  r e l a t i o n s h i p .  I a m  s u r e  t h e  u n i o n s  w i l l  be  v e r y  h a p p y  
to  h e a r  t h i s ,  t h a t  i t  i s  p o s s i b l e  f o r  l a b o r  to  g e t  m o r e ,  bu t  t h e i r  h a p p i -  
n e s s  c a n ' t  be  t o o  g r e a t  b e c a u s e  l a b o r  c a n n o t  g e t  m u c h  m o r e  t h a n  t h e  
p r o d u c t i v i t y  i n c r e a s e  b e c a u s e  t h e  s h a r e  of  c a p i t a l ,  a s  I s a i d ,  i s  o n l y  
o n e - q u a r t e r - - i n  f a c t  i t  i s  n o w  a l i t t l e  l e s s  t h a n  a q u a r t e r - - o f  t h e  n a -  
t i o n a l  p r o d u c t ,  a n d  c a p i t a l  h a s  to  g e t  a t  l e a s t  a c o n s t a n t  r a t e  of  r e t u r n  
i n  o r d e r  t o  i n d u c e  n e w  i n v e s t m e n t .  So t h e  a m o u n t  of  p r o d u c t i v i t y  i n c r e -  
m e n t  w h i c h  w o u l d  go  to  c a p i t a l  n o r m a l l y  i s  f a i r l y  s m a l l ,  a n d ,  w h e n  t h a t  
i s  a d d e d  to  t h e  l a b o r  s h a r e ,  t h e  t o t a l  s u r p l u s ,  o r  b o n u s ,  to  l a b o r  i s  n o t  
v e r y  g r e a t .  I w o u l d  s a y  t h a t ,  w i t h  a n  i n c r e a s e  in  l a b o r  p r o d u c t i v i t y  o f  
3 p e r c e n t  a y e a r  on  a v e r a g e ,  t h e  t o t a l  i n c r e a s e  i n  a v e r a g e  w a g e  r a t e s  
t h a t  i s  c o n s i s t e n t  w i t h  s t a b l e  p r i c e s  i s  a b o u t  3 . 5  p e r c e n t .  I w o n ' t  go  
i n t o  t he  a r i t h m e t i c  of  t h a t ,  bu t  t h a t  i s  a r o u g h  c a l c u l a t i o n  I m a d e ,  t h a t  
3 . 5  p e r c e n t  i s  c o n s i s t e n t  w i t h  s t a b l e  p r i c e s .  We k n o w  t h a t  in  t h e  p o s t -  
w a r  p e r i o d ,  a c t u a l l y ,  l a b o r  h a s  g o t t e n  a b o u t  5 . 5  p e r c e n t  i n c r e a s e  in  
w a g e  r a t e s .  T h i s  h a s  b e e n  m o r e  t h a n  i s  c o n s i s t e n t  w i t h  s t a b l e  p r i c e s .  

I don't mean to say by this that we have had a wage-push inflation 
neeessarily. In parts of the postwar period demand was inflated; right 
after the war, with all the liquid assets people had, and the spending, 
demand pulled up prices, with wages following. This was also true 
right after Korea. But in more recent years I do think that the pres- 
sure from wages has tended to push prices up, because wage rates 
have risen I to 2 percent faster than is justified by the productivity 
advance, even though there is not a one-for-one relation between wage 
rates and output per man-hour. I would say that 3.5 is a better figure, 
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and  it r e a l l y  is  to the  a d v a n t a g e  of l a b o r  to keep  wage  i n c r e a s e s  w i t h i n  
t h i s  l i m i t ,  b e c a u s e ,  w h e n  wage  i n c r e a s e s  g o f u r t h e r  t h a n t h i s  and p r i c e s  
r i s e ,  tha t  r e a l l y  cu t s  b a c k  the r e a l  ga in  anyway .  If wage  r a t e s  r i s e  
5 . 5  p e r c e n t  and p r i c e s  r i s e  2 p e r c e n t ,  then  the i n c r e a s e  in r e a l  wage  
r a t e  i s  on ly  3 . 5  p e r c e n t  a n y w a y .  

So I th ink  it would  bene f i t  the  e c o n o m y  if it  w e r e  3 .5  p e r c e n t  to 
b e g i n  wi th .  And,  of c o u r s e ,  tha t  is  no th ing  to s n e e z e  at ,  b e c a u s e  3 .5  
p e r c e n t  c o m p o u n d s  to a doubl ing  w i t h i n  about  2 0 - s o m e  y e a r s .  

C h a r t  5, page  16. - - I n  th i s  c h a r t  I want  to i l l u s t r a t e  the fac t  tha t  
p r o d u c t i v i t y  h a s  g r o w n  at d i f f e r e n t  r a t e s  in d i f f e r e n t  i n d u s t r i e s .  H e r e  
I have  on ly  a f ew m a j o r  i n d u s t r y  g r o u p i n g s ,  b r o a d  g r o u p i n g s .  You 
n o t i c e ,  fo r  e x a m p l e ,  tha t  in a g r i c u l t u r e ,  up un t i l  1937 o r  so ,  t h e r e  
w a s  not  v e r y  m u c h  i n c r e a s e  in p r o d u c t i v i t y .  But  in the l a s t  20 y e a r s  
t h e r e  h a s  b e e n  a t r e m e n d o u s  i n c r e a s e  in a g r i c u l t u r a l  p r o d u c t i v i t y - -  
5 .5  p e r c e n t  o r  so  in  to t a l  p r o d u c t i v i t y ,  and even  m o r e  in output  p e r  
m a n - h o u r .  T h i s  a l s o  i l l u s t r a t e s  the  fac t  tha t  p r o d u c t i v i t y  c h a n g e  v a r -  
i e s  f r o m  one p e r i o d  to a n o t h e r .  One i n d u s t r y  m a y  be going a long  at  a 
s l ow  r a t e  of i n c r e a s e ,  and then ,  s u d d e n l y ,  t h e r e  wi l l  be a s p u r t ,  w h i c h  
you see  p a r t i c u l a r l y  when  you b r e a k  t h e s e  f i g u r e s  down to s m a l l e r  in -  
d u s t r i a l  c o m p o n e n t s .  

M a n u f a c t u r i n g  p r o d u c t i v i t y  i n c r e a s e d  2 p e r c e r  t a y e a r  on a v e r a g e  
o v e r  the  w h o l e  p e r i o d ,  about  the s a m e  as  fo r  the e c o n o m y .  But  you 
had  about  a 5 p e r c e n t  i n c r e a s e  in the t w e n t i e s .  R e m e m b e r  the  s p r e a d  
of m a s s  p r o d u c t i o n  and s c i e n t i f i c  m a n a g e m e n t ,  and so fo r t h ,  c a u s e d  
b ig  i n c r e a s e s  then .  S ince  the t w e n t i e s  i t  ha s  b e e n  about  2 p e r c e n t  a 
y e a r .  

Min ing  a l s o  h a s  a v e r a g e d  about  2 p e r c e n t ,  wi th  s o m e w h a t  d i f f e r e n t  
r a t e s  t h r o u g h o u t  the d e c a d e s .  

In  t r a n s p o r t a t i o n  we h a v e  had an  i n c r e a s e  of about  3 .5  p e r c e n t ,  as  
c o m p a r e d  wi th  the n a t i o n a l  a v e r a g e  of 2 .1  p e r c e n t .  

In communications and public utilities the increase has been even 
faster--over 5 percent a year in the electric and gas utilities, and tele- 
phone and telegraph communications. 
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So you have  qui te  a d i s p e r s i o n  in r a t e s  of p r o d u c t i v i t y  ga in .  If we 
had  it b r o k e n  down by s m a l l e r  i n d u s t r y  g r o u p s  you would  f ind even  m o r e .  
F o r  e x a m p l e ,  in t r a n s p o r t a t i o n ,  the  r a i l r o a d s  have  i n c r e a s e d  t h e i r  p r o -  
d u c t i v i t y  about  3 p e r c e n t  a y e a r .  T h a t ' s  m o r e  t h a n t h e  n a t i o n a l a v e r a g e ,  
but  it  i s  m u c h  l e s s  than  the  i n c r e a s e s  in the n e w e r  f o r m s  of t r a n s p o r t a -  
t ion .  T h e  a i r l i n e s ,  p i p e l i n e s ,  t r u c k i n g ,  bus l i n e s ,  and so on,  have  in -  
c r e a s e d  t h e i r  p r o d u c t i v i t y  about  8 p e r c e n t  a y e a r ,  as  c o m p a r e d  with  3 
p e r c e n t  in the r a i l r o a d s .  So, e v e n  though the poor  old r a i l r o a d s  h a v e  
i n c r e a s e d  t h e i r  p r o d u c t i v i t y  m o r e  than  the Na t ion  as  a who le ,  t h e y  a r e  
r e l a t i v e l y  f a l l i ng  beh ind  c o m p a r e d  with  the n e w e r  and m o r e  e f f i c i e n t  
t r a n s p o r t a  l ion i n d u s t r i e s .  

Wi th in  m a n u f a c t u r i n g ,  you get  a big r a n g e .  F o r  e x a m p l e ,  t o b a c c o  
p r o d u c t s ,  the c h e m i c a l  i n d u s t r y ,  the e l e c t r i c a l  e q u i p m e n t  i n d u s t r y ,  and 
p e t r o l e u m  r e f i n i n g  have  a l l  done b e t t e r  t han  4 p e r c e n t  a y e a r ,  a s  c o m -  
p a r e d  with  2 p e r c e n t  fo r  a l l  m a n u f a c t u r i n g .  Some have  done b e t t e r  t han  
5 p e r c e n t  a y e a r  on a v e r a g e  in i n c r e a s i n g  p r o d u c t i v i t y .  

Down at  the low end of the s c a l e  you find l e a t h e r  and l e a t h e r  p r o d -  
uc t s  a n d l u m b e r  p r o d u c t s ,  wh ich  had o n l y a b o u t  1 p e r c e n t  a y e a r  i n c r e a s e .  
So t h e r e  a g a i n  you get  a d i s p e r s i o n  in the r a t e s  of p r o d u c t i v i t y  c h a n g e .  

In the u t i l i t i e s ,  e l e c t r i c  u t i l i t i e s  have  done a l m o s t  6 p e r c e n t  a y e a r .  
T e l e g r a p h  h a s  b e e n  m u c h  l e s s ,  a r o u n d  2 p e r c e n t  a y e a r .  

So you have  a f ann ing  out of r a t e s  of p r o d u c t i v i t y  c h a n g e  in the v a r -  
ious  i n d u s t r i e s .  

C h a r t  6, page 1 9 . - - W h a t  s i g n i f i c a n c e  does  th i s  have  fo r  the s t r u c -  
t u r e  of our  e c o n o m y 7  I don ' t  know w h e t h e r  you a r e  a c q u a i n t e d  with  s o -  
c a l l e d  s c a t t e r  d i a g r a m s .  I a m  s u r e  s o m e  of you a r e .  T h i s  d i a g r a m  
r e l a t e s  p r o d u c t i v i t y  c h a n g e s  p lo t t ed  a g a i n s t  a v e r t i c l e  a x i s ,  to  c h a n g e s  
in a v e r a g e  e a r n i n g s ,  p lo t t ed  on the h o r i z o n t a l  a x i s .  T h i s  m a s s  of do ts  
w h i c h  show no p a r t i c u l a r  d i r e c t i o n  of s lope  m e a n s  t h e r e  is  no r e l a t i o n -  
sh ip  b e t w e e n  a v e r a g e  e a r n i n g s  and p r o d u c t i v i t y  in the  d i f f e r e n t  i n d u s -  
t r i e s .  

H e r e  a g a i n  we c o m e  b a c k  to the  wage  i s s u e .  The  w a g e s  of the  l a -  
b o r e r  in a n y  p a r t i c u l a r  i n d u s t r y  c a n n o t  be r e l a t e d  to the p r o d u c t i v i t y  of 
tha t  i n d u s t r y .  T h e y  m u s t  be r e l a t e d  to p r o d u c t i v i t y  in the e c o n o m y  as  
a who le ,  b e c a u s e ,  if the  w a g e s  in  e a c h  i n d u s t r y  w e r e  r e l a t e d  to the p r o -  
d u c t i v i t y  in tha t  i n d u s t r y ,  you would  soon  h a v e  a c o m p l e t e l y  d i s t o r t e d  
wage  s t r u c t u r e .  The  whole  r e l a t i o n s h i p  of w a g e s  would  soon  be out of 
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whack .  If a s e c r e t a r y  in the a i r l i n e s  got an 8 p e r c e n t  a y e a r  i n c r e a s e  
in  h e r  wage b e c a u s e  p r o d u c t i v i t y  i n c r e a s e d  at tha t  r a t e  in the  a i r l i n e s ,  
w h e r e a s  a s e c r e t a r y  do ing  the  s a m e  work  in the  shoe  i n d u s t r y  got only  
1 p e r c e n t  b e c a u s e  tha t  is  a l e s s  p r o g r e s s i v e  i n d u s t r y ,  o b v i o u s l y  tha t  
would be un fa i r  and u n t e n a b l e .  So that  wage  r a t e s  t end  to show s i m i l a r  
r a t e s  of i n c r e a s e  in the v a r i o u s  i n d u s t r i e s  of the e c o n o m y  o v e r  the l o n g -  
run .  

T h a t ' s  what  I wan ted  to i n d i c a t e  by the  l ack  of r e l a t i o n s h i p  i n d i c a t e d  in 
th i s  c l u s t e r  of dots  on the l e f t - h a n d  cha r t .  If p r o d u c t i v i t y  ga in s  a r e  not  
a l l o c a t e d  to the  f a c t o r s  of p r o d u c t i o n  in the i n d u s t r i e s ,  in a c c o r d a n c e  
wi th  the d i f f e r e n t i a l  p r o d u c t i v i t y  change ,  then ,  how a r e  the r e l a t i v e  
ga in s  in  p r o d u c t i v i t y  p a s s e d  on? T h e y  a r e  p a s s e d  on to the c o m m u n i t y  
as  a whole  t h r o u g h  r e l a t i v e  p r i c e  change .  In the  r i g h t - h a n d  pane l ,  w h e r e  
we r e l a t e  p r o d u c t i v i t y  to p r i c e s  of p r o d u c t s ,  you s ee  t h e r e  is  a d i s t i n c t  
d o w n w a r d  s lope  of t h e s e  do ts .  T h e r e  is  a c o e f f i c i e n t  of c o r r e l a t i o n  of 
a b o u t .  75, which  is  a f a i r l y  good r e l a t i o n s h i p .  Th i s  i n d i c a t e s ,  s i n c e  
it s l o p e s  down,  that  the i n d u s t r i e s  with h igh  r a t e s  of p r o d u c t i v i t y  i n -  
c r e a s e  have  shown  p r i c e  d e c l i n e s  o v e r  th i s  p e r i o d - - 1 8 8 9  to 1 9 5 3 - - o r  
the  p r i c e s  have  not i n c r e a s e d  as  m u c h  as  in the i n d u s t r i e s  which  have  
low r a t e s  of p r o d u c t i v i t y  i n c r e a s e .  In th i s  g roup  o v e r  h e r e  ( ind ica t ing )  
with low r a t e s  of p r o d u c t i v i t y  i n c r e a s e ,  p r i c e s  have  r i s e n  r e l a t i v e l y .  
So th i s  i n v e r s e  r e l a t i o n s h i p  b e t w e e n  p r o d u c t i v i t y  change  and p r i c e  change  
i s  the way that  p r o d u c t i v i t y  a f f ec t s  the chang ing  i n d u s t r i a l  s t r u c t u r e  of 
the  e c o n o m y .  

How does  it a f fec t  it t h r o u g h  p r i c e ?  Wel l ,  the  a n s w e r  i s  tha t  both 
p r o d u c e r s  and c o n s u m e r s  a r e  p r i c e - c o n s c i o u s ,  and they  tend  to sh i f t  
t h e i r  s p e n d i n g  f r o m  p r o d u c t s  which  have  r i s e n  m o r e  in p r i c e  to i t e m s  
tha t  have  r i s e n  l e s s  in p r i c e .  So that  t h e r e  has  b e e n  a sh i f t  in buying ,  
i n d u s t r i a l  buying  and c o n s u m e r  buying,  to the  m o r e  p r o g r e s s i v e  i n d u s -  
t r i e s ,  t hose  that  have  had  g r e a t e r  p r o d u c t i v i t y  i n c r e a s e  and t h e r e f o r e  
have  had r e l a t i v e  p r i c e  d e c l i n e .  T h e s e  i n d u s t r i e s  have  g r o w n  f a s t e r .  
T h e  e l e c t r i c  u t i l i t i e s ,  fo r  e x a m p l e ,  have i n c r e a s e d  2 thousandfo ld  o v e r  
t h i s  p e r i o d  b e c a u s e  the p r i c e  p e r  k i l owa t t -hou r  has  d e c l i n e d .  T h e r e  
h a s  b e e n  a t r e m e n d o u s  i n c r e a s e  in the c o n s u m p t i o n  of e l e c t r i c i t y ,  of 
c o u r s e ,  w h e r e a s  s o m e  of the low p r o d u c t i v i t y  i n d u s t r i e s  h a v e n ' t  g r o w n  
at  all;  in  fac t ,  they  have  s u f f e r e d  d e c l i n e s  r e l a t i v e l y .  T h i s  i s n ' t  a l w a y s  
the  c a s e ,  but it t ends  to be the ca se .  
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So we see  t h a t t h e  p r o g r e s s i v e  i n d u s t r i e s  have  g r o w n .  In  f a c t ,  t h e y  
h a v e  g r o w n  enough  to i n c r e a s e  t h e i r  e m p l o y m e n t  of l a b o r ,  r e l a t i v e l y  
s p e a k i n g .  T h i s  m e a n s ,  in o t h e r  w o r d s ,  tha t  wha t  we need  f e a r  i s  not  
t e c h n o l o g i c a l  u n e m p l o y m e n t ,  not  r a p i d  r a t e s  of p r o d u c t i v i t y  a d v a n c e  
in  g i v e n  i n d u s t r i e s ,  b e c a u s e  t h e s e  i n d u s t r i e s  tend  to i n c r e a s e  t h e i r  
e m p l o y m e n t  of  l a b o r  and t h e i r  a b s o r p t i o n  of c a p i t a l .  What  we n e e d  
f e a r  i s  too l i t t l e  p r o d u c t i v i t y  a d v a n c e ,  b e c a u s e ,  when  an i n d u s t r y  h a s  
too l i t t l e  a d v a n c e ,  it  t e n d s  to d e c l i n e  and h a s  to e i t h e r  l ay  off l a b o r  o r  
l e t  a t t r i t i o n  r e d u c e  i t s  l a b o r  f o r c e .  

C h a r t  7, page  2 1 . - - I n  th i s  f ina l  c h a r t  I pul l  t o g e t h e r  s o m e  f i g u r e s  
on r a t e s  of c h a n g e ,  not  of t o t a l  p r o d u c t i v i t y  but r e a l  g r o s s  p r o d u c t  p e r  
w o r k e r ,  w h i c h  is  a l e s s  d e s i r a b l e  m e a s u r e ,  but  we don ' t  h a v e  the  to t a l  
m e a s u r e  f o r  o t h e r  c o u n t r i e s .  But  th i s  g i v e s  s o m e  r o u g h  c lue  a s  to 
c h a n g e s  in p r o d u c t i v i t y  in d i f f e r e n t  c o u n t r i e s ,  b e t w e e n  1950 and 1957. 
T h i s  t ab l e  i n d i c a t e s  tha t ,  as  you  s e e ,  the Un i t ed  S ta t e s  i s  not  at  the top 
of the l i s t  in  the  p o s t w a r  p e r i o d .  I l i ke  to show th i s  t a b l e ,  b e c a u s e  I 
th ink  it i n d i c a t e s  tha t  we have  no g r o u n d s  fo r  c o m p l a c e n c y  as  to o u r  r e c -  
o rd ,  e v e n  though  it h a s  b e e n  a m o n g  the  b e s t  o v e r  the long  p e r i o d .  

You m i g h t  s a y  tha t  the big i n c r e a s e s  of J a p a n  and G e r m a n y  r e p r e -  
s en t  r e c o n s t r u c t i o n  f r o m  d e v a s t a t i o n  of w a r ,  and tha t  i s  c e r t a i n l y  t r u e ,  
to s o m e  ex t en t .  I r e a d  a t a lk  tha t  D r .  C o l i n  C l a r k e ,  now of the  E c o n o -  
m e t r i c  I n s t i t u t e ,  gave  h e r e  s o m e  t i m e  ago,  in wh ich  he  s h o w e d  r a t e s  
of c h a n g e  o v e r  the long  r u n  for  d i f f e r e n t  c o u n t r i e s .  In h i s  t a l k  he  s a i d  
tha t  t h e s e  r a t e s  tend  to p e r s i s t ,  tha t ,  if a c o u n t r y  f a i l s  beh ind  b e c a u s e  
of w a r ,  it wi l l  show a r a p i d  i n c r e a s e  un t i l  i t  c a t c h e s  up wi th  the t r e n d ,  
and t h e n  the i n c r e a s e  wi l l  be s l o w e r .  Th i s  i s  c e r t a i n l y  p a r t i a l l y  t r u e ,  
but  I don ' t  t h ink  we shou ld  d i s c o u n t  the  p o s s i b i l i t y  tha t  t h e r e  h a s  b e e n  
s o m e  s t r u c t u r a l  c h a n g e  in the  r a t e s  of p r o d u c t i ~ t y  a d v a n c e .  

We s a w  in th is  c o u n t r y  tha t  t h e r e  was  a s t r u c t u r a l  c h a n g e  a r o u n d  
1919. Our  r a t e  of p r o d u c t i v i t y  a d v a n c e  a l m o s t  doub led  as  a r e s u l t  of 
r e s e a r c h  and d e v e l o p m e n t ,  s c i e n t i f i c  m a n a g e m e n t ,  and so  on. I t h ink  
it  is  qu i t e  p o s s i b l e  tha t  s o m e  of the  E u r o p e a n  c o u n t r i e s ,  p o s s i b l y  i n -  
c l u d i n g  the  U. S. S . R . ,  a l t hough  we don ' t  h a v e  good p r o d u c t i v i t y  f ig -  
u r e s  fo r  R u s s i a ,  a r e  on a p e r m a n e n t l y  h i g h e r  p r o d u c t i v i t y  t r e n d .  We 
c a n ' t  be s u r e  ye t ,  un t i l  we s e e  w h e t h e r  t h e s e  h i g h e r  r a t e s  p e r s i s t  even  
a f t e r  the  c a t c h i n g  up fo l l owing  w a r .  But ff t h e y  do, tha t  m e a n s  tha t  in 
th is  c o u n t r y ,  we wi l l  have  to be  c o n c e r n e d  about  the  p o s s i b i l i t y  of f u r -  
t h u r  a c c e l e r a t i n g  our  own r a t e  of p r o d u c t i v i t y  a d v a n c e .  
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I s e e  the t i m e  has  c o m e  fo r  a b r e a k .  P o s s i b l y  in the  l a t e r  d i s c u s -  
s i on  p e r i o d  I can  i n d i c a t e  a few ways  in w h i c h  the r a t e  of p r o d u c t i v i t y  
a d v a n c e  m i g h t  be a c c e l e r a t e d .  

Thank  you. 

C A P T A I N  F I K E :  D r .  K e n d r i c k  i s  r e a d y  f o r  y o u r  q u e s t i o n s .  

QUESTION:  D o c t o r ,  you  s t a t e d  tha t  you  had  c o n c l u d e d  tha t  i n c r e a s e d  
t e c h n o l o g y  would  be b e n e f i c i a l  to a l l  of us ,  but  y o u r  l a s t  s t a t e m e n t  i n d i -  
c a t e d  tha t  you  had  d r a w n  s o m e  m o r e  c o n c l u s i o n s  f r o m  t h e s e  s t u d i e s .  I 
w o n d e r  if you cou ld  e l a b o r a t e  on t h o s e ,  p l e a s e .  

DR.  KENDRICK:  It  i s  not  r e a l l y  a c o n c l u s i o n f r o m t h e  s tudy .  T h e s e  
a r e  s o m e  of m y  own t h o u g h t s  as  to how we m i g h t  f u r t h e r  i m p r o v e  o u r  
p r o d u c t i v i t y  r e c o r d .  T h i s  i s  not  e a s y  to do, b e c a u s e  a 2 . 1  p e r c e n t  in -  
c r e a s e  in p r o d u c t i v i t y  and a 3 p e r c e n t  i n c r e a s e  in  output  p e r  m a n - h o u r  
a r e  qui te  h igh  r a t e s  o v e r  the  long  r u n .  But  s t i l l ,  I th ink  t h e r e  a r e  w a y s  
in w h i c h  we c o u l d  f u r t h e r  i n c r e a s e  our  p r o d u c t i v i t y  a d v a n c e ,  a l t h o u g h  
the  i n c r e a s e s  would  be s low and a l t o g e t h e r  w o u l d n ' t  s e e m  l a r g e .  But  
e v e n  o n e - h a l f  of 1 p e r c e n t  i s  a l a r g e  a m o u n t  when  c u m u l a t e d .  

I m e n t i o n e d  tha t  r e s e a r c h  and d e v e l o p m e n t  is b a s i c  to d e v e l o p i n g  
i n n o v a t i o n .  I th ink  we h a v e  to c o n t i n u e  to i n c r e a s e  s u b s t a n t i a l l y  our  ou t -  
l ays  fo r  r e s e a r c h  and  d e v e l o p m e n t .  H o w e v e r ,  it w o n ' t  he lp  j u s t  to s p e n d  
m o n e y  u n l e s s  we have  the  t r a i n e d  p e r s o n n e l ,  the  s c i e n t i s t s ,  e n g i n e e r s ,  
and  t e c h n i c i a n s ,  who can  m a k e  the  i n v e n t i o n s  and  d e v e l o p  t h e i r  c o m m e r -  
c i a l ,  m i l i t a r y ,  o r  o t h e r  a p p l i c a t i o n s .  So we m u s t  a c c e l e r a t e  our  e d u c a -  
t ion  and t r a i n i n g  of peop l e  p a r t i c u l a r l y  in t h e s e  l i n e s .  

H o w e v e r ,  the  who le  e c o n o m y  h a s  to c o n t i n u e  to o p e r a t e  and i m p r o v e .  
We s h o u l d n ' t  t r y  to t r a i n  s c i e n t i s t s  and e n g i n e e r s  and t e c h n i c i a n s  to  the  
e x c l u s i o n  of o t h e r  p r o f e s s i o n s  and s p e c i a l t i e s .  The  whole  l e v e l  h a s  to  
r i s e .  F o r  e x a m p l e ,  in  the  b u s i n e s s  w o r l d  the t r a i n i n g  of m a n a g e m e n t  
i s  i m p o r t a n t ,  and th i s  shou ld  go a h e a d  and c o n t i n u e ,  a l t hough  a l r e a d y  
o v e r  ha l f  of the e x e c u t i v e s  of c o r p o r a t i o n s  have  gone  t h r o u g h  s c h o o l s  of 
b u s i n e s s  a d m i n i s t r a t i o n ,  wi th  c o n t i n u e d  r e f r e s h e r  c o u r s e s ,  e i t h e r  w i t h -  
in t h e i r  c o m p a n i e s  o r  s p o n s o r e d  by  u n i v e r s i t i e s ,  and so  on. T h e r e  s h o u l d  
be a c o n t i n u e d  r a p i d  a d v a n c e  in o u r  e d u c a t i o n a l  l e v e l ,  not  n e c e s s a r i l y  
j u s t  t h r o u g h  the  publ ic  s c h o o l s  but t h r o u g h  the t r a i n i n g  c o u r s e s  in i n d u s -  
t r y ,  in G o v e r n m e n t ,  and in the m i l i t a r y .  T h a t ' s  a good plug fo r  the  
I n d u s t r i a l  C o l l e g e .  Th i s  s o r t  of th ing  I t h ink  is  v e r y  i m p o r t a n t .  

A l so ,  ou r  tax  s y s t e m  shou ld  be i m p r o v e d ,  in tha t  s o m e  of o u r  t a x e s  
do not  g ive  as  m u c h  i n c e n t i v e  to i n v e s t m e n t  in new c a p i t a l  as  would  be 
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d e s i r a b l e .  F o r  e x a m p l e ,  we have  kept  on th i s  add i t i ona l  5 p e r c e n t  
c o r p o r a t e  tax for  m a n y  y e a r s .  It was  put on as  an e m e r g e n c y  m e a s -  
u r e .  If the  c o r p o r a t e  tax  w e r e  d e c r e a s e d  s o m e w h a t ,  t h i s  would  in-  
c r e a s e  the r a t e  of r e t u r n  a f t e r  t a x e s ,  which  is  what  the  i n v e s t o r  l ooks  
at .  

I s aw an  i n t e r e s t i n g  c h a r t  r e c e n t l y ,  put t o g e t h e r  by the  J o i n t  E c o n -  
o m i c  C o m m i t t e e ,  wh ich  showed  tha t  in the  Uni ted  S t a t e s  we have  the  
h i g h e s t  m a r g i n a l  p e r s o n a l  i n c o m e  tax  on the  uppe r  b r a c k e t s .  T h i s  
c e r t a i n l y  does  not  e n c o u r a g e  the i n v e s t m e n t  of cap i t a l  in r i s k  e n t e r -  
p r i s e s .  I t h ink  tha t  s o m e  r e d u c t i o n  in  the tax  r a t e s  in  the u p p e r  b r a c k -  
e t s  would  he lp  a s  f a r  as  i n c e n t i v e  to r i s k  i n v e s t m e n t  in new  i d e a s ,  new  
p r o c e s s e s ,  and so fo r th ,  i s  c o n c e r n e d .  

Maybe  m y  p a r t i c u l a r  s u g g e s t i o n s  a r e  not  as  good as  o t h e r s  would  
be ,  but I t h ink  we have  to o v e r h a u l  and look v e r y  c a r e f u l l y  at the  tax  
s t r u c t u r e  f r o m  the  v i ewpo in t  of i n c e n t i v e s .  

Wel l ,  I th ink  t h e s e  a r e  s o m e  of the  m a j o r  a v e n u e s  to t r y t o  i m p r o v e  
the  p r o d u c t i v i t y  r e c o r d .  One o t h e r  i s  tha t  we shouldnWt n e g l e c t  the  p o s -  
s i b i l i t y  of l e a r n i n g  f r o m  o t h e r  c o u n t r i e s .  T h e y  have  b e e n  l e a r n i n g  f r o m  
us;  we have  not  had  any o r g a n i z e d  p r o d u c t i v i t y  c e n t e r .  I was  t a l k i n g  
wi th  s o m e o n e  in the  s h i p b u i l d i n g  i n d u s t r y  in Nor fo lk  not  long  ago,  who 
sa id  tha t  l a s t  y e a r  t hey  had  s e n t  s e v e r a l  peop l e  to  E u r o p e  and t h e y  had  
c o m e  back  wi th  s o m e  e x c e l l e n t  i d e a s  f r o m  the B r i t i s h  and N o r w e g i a n  
s h i p y a r d s .  As  we know, tha t  is  one i n d u s t r y  in wh ich  E u r o p e  is  ab-  
s o l u t e l y  a h e a d  of us.  

In tha t  connec t i on ,  the  R u s s i a n s  have  an  e x c e l l e n t  s e r v i c e  fo r  t h e i r  
s c i e n t i s t s  and e n g i n e e r s ,  t r a n s l a t i n g  a r t i c l e s  f r o m  A m e r i c a n  and o t h e r  
f o r e i g n  j o u r n a l s  in to  the  R u s s i a n  l anguage .  T h e y  have  a l m o s t  a l l  of the  
a r t i c l e s  put out  in o t h e r  c o u n t r i e s  at t h e i r  f i n g e r t i p s .  Tha t  i s  not  t r u e  
h e r e .  I would  s a y  tha t  p a r t i c u l a r l y  a r t i c l e s  a p p e a r i n g  in  R u s s i a n  j o u r -  
n a l s  m a y  not  be  a c c e s s i b l e .  In o t h e r  w o r d s ,  we m a y  not be ge t t i ng  the  
l a t e s t  i d e a s  f r o m  a b r o a d .  I t h ink  s o m e t h i n g  can  be done a long  t h o s e  
l i n e s .  

T h e r e  a r e  t h o u s a n d s  of i d e a s  wh ich  would  i m p r o v e  our  p r o d u c t i v i t y  
and h e l p  to i n c r e a s e  the  r a t e  of a d v a n c e .  The  i m p o r t a n t  th ing  i s  tha t  we 
a r e  c o n s c i o u s  of the  p r o b l e m  and the  n e e d  to i n c r e a s e  e f f i c i e n c y  f a s t e r .  

QUESTION: Dr .  K e n d r i c k ,  would  you apply  y o u r  t h e o r i e s  to  the  
s t e e l  i n d u s t r y ?  And,  s p e c i f i c a l l y ,  do you th ink  the  wage  s e t t l e m e n t  
was  e c o n o m i c a l l y  j u s t i f i e d ?  
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DR. KENDRICK: W e l l ,  t h e  s t e e l  i n d u s t r y  h a s  b e e n  in  a n  i n c r e a s -  
i n g l y  u n f a v o r a b l e  p o s i t i o n  in  t h e  p o s t w a r  p e r i o d ,  f o r  t w o  o r  t h r e e  r e a -  
s o n s .  O n e  i s  t h a t  t h e i r  p r o d u c t i v i t y  h a s  n o t  i n c r e a s e d  a s  m u c h  a s  t h a t  
i n  t h e  c o u n t r y  a s  a w h o l e .  B e f o r e  t h e  w a r  i t  h a d  b e e n  g o i n g  up f a s t e r .  
I t  w a s  a p r o g r e s s i v e  i n d u s t r y .  B u t  s i n c e  t h e  w a r  i t  h a s  n o t  i n c r e a s e d  
p r o d u c t i v i t y  a s  f a s t  a s  t h e  e c o n o m y .  T h e  B u r e a u  of  L a b o r  S t a t i s t i c s  
h a s  s o m e  f i g u r e s  s h o w i n g  a l i t t l e  m o r e  t h a n  2 p e r c e n t  a y e a r  i n c r e a s e  
i n  o u t p u t  p e r  m a n - h o u r ,  c o m p a r e d  w i t h  3 p e r c e n t  f o r  t h e  e c o n o m y .  

S e c o n d l y ,  t h e  w a g e  r a t e s  i n  t h e  s t e e l  i n d u s t r y  h a v e  r i s e n  f a s t e r  
t h a n  t h o s e  i n  t h e  e c o n o m y .  In  s t e e l ,  t h e  i n c r e a s e  i n  t h e  p o s t w a r  p e r i o d  
h a s  b e e n  b e t w e e n  7 a n d  8 p e r c e n t ,  a s  I r e c a l l ,  c o m p a r e d  w i t h  a r o u n d  
5 . 5  p e r c e n t  i n  t h e  e c o n o m y .  

T h o s e  t w o  f a c t o r s  i n  c o n j u n c t i o n  m e a n  t h a t  u n i t  l a b o r  c o s t s ,  t h a t  
i s ,  l a b o r  c o s t s  p e r  u n i t  o f  o u t p u t ,  h a v e  i n c r e a s e d  f a s t e r  t h a n  t h o s e  in  
t h e  e c o n o m y .  A s  a r e s u l t ,  t h e  p r i c e s  o f  s t e e l  m i l l  p r o d u c t s  h a v e  g o n e  
u p  c o n s i d e r a b l y  f a s t e r  t h a n  t h e  w h o l e s a l e  p r i c e  i n d e x  g e n e r a l l y .  O b v i -  
o u s l y ,  t h i s  i s n ' t  g o o d  f o r  t h e  s a l e  of  s t e e l  p r o d u c t s .  I t  i s  n o t  g o o d  d o -  
m e s t i c a l l y ,  b e c a u s e  t h e r e  h a s  b e e n  a t e n d e n c y  o v e r  t h e  l o n g  r u n  f o r  
c u s t o m e r s  t o  s u b s t i t u t e  o t h e r  m e t a l s - - a l u m i n u m  a s  a m e t a l ,  a n d  p l a s t i c  
m a t e r i a l s  w h e r e  p o s s i b l e ,  a n d  s o  on .  A l s o ,  i t  m e a n s  t h a t  o u r  r e l a t i v e  
p o s i t i o n  in  f o r e i g n  t r a d e  h a s  b e e n  d e t e r i o r a t i n g ,  a s  y o u  k n o w .  L a s t  
y e a r ,  f o r  t h e  f i r s t  t i m e ,  w e  b e c a m e  a n e t  i m p o r t e r  of  s t e e l  p r o d u c t s ,  
w h i c h  a r e  s u p p o s e d l y  a n  A m e r i c a n  s p e c i a l t y .  

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

N o w ,  w i t h  r e s p e c t  to  t h e  r e c e n t  s e t t l e m e n t ,  l e t  m e  s a y  t h a t  t h i s  i s  
a m u c h  m o r e  r e a s o n a b l e  s e t t l e m e n t  t h a n  t h e  a v e r a g e  in  t h e  p o s t w a r  p e -  
r i o d .  I n s t e a d  of  7 o r  8 p e r c e n t ,  t h e  i n c r e a s e  i n  w a g e  r a t e s  p e r  a n n u m ,  
c o m p u t e d  o n  a p e r - y e a r  b a s i s ,  i s  a b o u t  3 . 5  to  4 p e r c e n t .  I t  h a s n ' t  a l l  
b e e n  w o r k e d  o u t  y e t .  I t  i s  h a r d  to  t r a n s l a t e  s o m e  of  t h e s e  f r i n g e s  i n t o  
d o l l a r  t e r m s  a n d  p u t  t h e m  o n  a n  a n n u a l  b a s i s .  B u t ,  i f  i t  i s  n e a r  3 . 5  p e r -  
c e n t ,  t h i s  i s  n o t  m u c h  m o r e  t h a n  i s  c o n s i s t e n t  w i t h  s t a b l e  p r i c e s .  T h i s  
i s  c e r t a i n l y  a m o v e  in  t h e  r i g h t  d i r e c t i o n .  I t  m e a n s  t h a t  a t  l e a s t  t h e  s t e e l  
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i n d u s t r y  i s  not  go ing  to be f a l l i n g  behind  i t s  f o r e i g n  c o m p e t i t o r s  to the  
e x t e n t  i t  h a s  in the  p a s t ,  and I th ink  it  i s  m u c h  m o r e  e c o n o m i c a l l y  sound .  

I a m  in f a v o r  of a l l  of us  i n c r e a s i n g  our  r e a l  p l a n e s  of l i v ing .  Mos t  
of us  a r e  e m p l o y e e s ,  a f t e r  a l l .  But  the th ing  i s ,  it  d o e s n ' t  he lp  to ge t  
a b i g g e r  t han  a v e r a g e  i n c r e a s e  if p r i c e s  go up and ea t  i t  a w a y  so  tha t  
we end  up wi th  no m o r e  t han  we would  have  go t t en  had  the m o n e y  in -  
c r e a s e  b e e n  m o r e  m o d e r a t e .  

T h e  p r e s e n t  r a t e  of i n c r e a s e  in s t e e l  p r o b a b l y  wi l l  m e a n  a s m a l l  
i n c r e a s e  in  s t e e l  m i l l  p r o d u c t  p r i c e s ,  but tha t  i t s e l f  wi l l  depend  s o m e -  
wha t  on what  h a p p e n s  to p r o d u c t i v i t y .  If the  i n d u s t r y  c a n  i n c r e a s e  i t s  
e f f i c i e n c y  m o r e  i~ the  nex t  y e a r  o r  two than  i t  h a s  in the  l a s t  10 y e a r s ,  
m a y b e  it  c a n  a b s o r b  t h i s .  

One o t h e r  f a c t o r  in  the  p i c t u r e  is  the r a t e  of p ro f i t .  Of c o u r s e  the  
u n i o n  s t r e s s e d  the  l a r g e  p r o f i t s  of the s t e e l  c o m p a n i e s .  L e t  m e  s a y  
tha t  the  a b s o l u t e  l e v e l  of p r o f i t s  i s  not  r e l e v a n t  u n l e s s  you  t ake  in to  
a c c o u n t  the a b s o l u t e  a m o u n t  of i n v e s t m e n t ,  b e c a u s e  it i s  the  r a t e  of 
r e t u r n  on the  i n v e s t e d  c a p i t a l  w h i c h  i s  i m p o r t a n t .  When  you  look  at  
the  r a t e  of r e t u r n  on c a p i t a l ,  i t  i s  t r u e  tha t  th i s  h a s  h e l d  up b e t t e r  in 
the  s t e e l  i n d u s t r y  in  the  l a s t  10 y e a r s  t han  it  h a s  in  o t h e r  m a n u f a c t u r i n g  
i n d u s t r i e s .  T h e r e  h a s  b e e n  s o m e  s a g g i n g  in the  p ro f i t  r a t e  in m a n u f a c -  
t u r i n g  g e n e r a l l y .  The  s t e e l  c o m p a n i e s  have  b e e n  ab le  to ho ld  up t h e i r  
r a t e  of p ro f i t  at  about  the s a m e  r a t e  o v e r  the  l a s t  d e c a d e .  

If the  s t e e l  c o m p a n i e s  w e r e  w i l l i n g  to a c c e p t  s o m e  r e d u c t i o n  i n t h e i r  
r a t e  of p r o f i t ,  t h e r e  a g a i n ,  I t h ink ,  t h e y  could  a b s o r b  t h i s ,  t o g e t h e r  wi th  
t h e i r  p r o d u c t i v i t y  a d v a n c e ,  and not  have  to r a i s e  p r i c e s .  H o w e v e r ,  t h e r e  
i s  s o m e  m i n i m u m  r a t e  of r e t u r n  on c a p i t a l  w h i c h  i s  n e c e s s a r y  to  e n c o u r -  
age  peop le  to s ave  and i n v e s t .  You c a n ' t  i n f r i n g e  on tha t .  P r o b a b l y  the  
s t e e l  r a t e  cou ld  be r e d u c e d  a bi t .  H o w e v e r ,  tha t  is  a d e c i s i o n  f o r  the  
m a n a g e m e n t  of the  i n d u s t r y .  

QUESTION: D o c t o r ,  go ing  b a c k  to y o u r  p r o d u c t i v i t y  f i g u r e  f o r  the  
n a t i o n a l  l e v e l ,  t ha t  e q u a t i o n  you  have  o v e r  t h e r e ,  I a m  c u r i o u s  w h a t h a p -  
pens  ff fo r  "(3" you s u b s t i t u t e  g r o s s  n a t i o n a l  p r o d u c t  in c u r r e n t  d o l l a r s ,  
f o r  " L "  you u s e  p r i c e s  pa id  for  l a b o r  in c u r r e n t  d o l l a r s ,  and fo r  " C "  
you use  c a p i t a l  input  in  c u r r e n t  d o l l a r s .  How does  tha t  c o m p a r e  wi th  
the  a d j u s t m e n t s  you go t h r o u g h  to  ge t  it  j u s t  on the  m a n - h o u r  b a s i s ,  and 
t hen  go back  to s o m e  b a s e  y e a r ?  
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DR. KENDRICK: If you have these in current dollars, then they 
are equal, because, the national product at factor cost--exclusive of 
depreciation and indirect taxes, which have to be covered in price and 
don't represent a payment to the factor--is equal in current dollars to 
the national income. In other words, in current dollars, ff the two 
sides are equal, that merely means that the receipts from production 
are paid out to somebody, or accrue to the owners of the equity capital 
in the form of undistributed profit, so they are equal. This means that 
the market mechanism is distributing the productivity gains to the fac- 
tors of production. Somebody has to get the increased output, or the 
increased income to buy the increased output, and it automatically oc- 
curs through the pricing of the factors relative to the prices of the 
praducts. 

In o r d e r  to ge t  the c h a n g i n g  t e c h n i c a l  r e l a t i o n ,  you h a v e  to e l i m i -  
na te  t h o s e  p r i c e  c h a n g e s  and put t h e m  both into c o n s t a n t  p r i c e s ,  in to  
p h y s i c a l  v o l u m e  t e r m s ,  and then  you f ind that  the  output  has  b e e n  r i s i n g  
f a s t e r  than  the  input .  

I ' m  glad you b rough t  that  up, b e c a u s e  it i s  i m p o r t a n t  to r e a l i z e  tha t  
the  m a r k e t  m e c h a n i s m  d i s t r i b u t e s  the p r o d u c t i v i t y  gain.  The  way  it h a s  
w o r k e d ,  i t  h a s  d i s t r i b u t e d  it to l abo r .  I m i g h t  s ay  one w o r d  o r  t w o m o r e  
about  that .  T h i s  i s n ' t  a r e s u l t  of un ions  or  any th ing  e l s e ,  in m y  op in ion .  
It i s  a r e s u l t  of the  p r i c i n g  func t ion  of the m a r k e t ,  and,  as  I i n d i c a t e d  
b e f o r e ,  c ap i t a l  has  i n c r e a s e d  in supp ly  f a s t e r  than  labor ;  as  we know,  
the  i t e m  tha t  i n c r e a s e s  m o r e  in supply  is  apt  to i n c r e a s e  l e s s  in  r e l a -  
t i ve  p r i c e .  S ince  cap i t a l  ha s  r i s e n  m o r e  in  supply ,  i t s  r e l a t i v e  p r i c e  
h a s  f a l l en ,  c o m p a r e d  wi th  l a b o r .  T h e y  have  both gone  up, but the  p r i c e  
of c a p i t a l  has  gone  up l e s s  t han  the  p r i c e  of l abo r .  The  p r i c e  of c ap i t a l  
has  gone  up only  as  m u c h  as  the p r i c e  l eve l ,  wh ich  m e a n s  the  r a t e  of 
r e t u r n  has  s t a y e d  c o n s t a n t .  The  p r i c e  of l abo r ,  the wage  r a t e ,  ha s  gone  
up f a s t e r  than  p r i c e ,  which  m e a n s  that  r e a l  a v e r a g e  e a r n i n g s  have  r i s e n ,  
and,  as  I say ,  l abor  ha s  go t t en  a l m o s t  a l l  of the  p r o d u c t i v i t y  ga in ,  a c c o r d -  
ing  to m y  c o m p u t a t i o n s ,  as  a r e s u l t  of th i s  p r i c i n g  m e c h a n i s m .  

I think we are very fortunate in having an enterprise economy to 
make all of these decisions for us. As I read the reports of some of 
the Russian bureaus, they have a terrible time allocating resources. 
In trying to have a centralized allocation of resources, this segment 
gets too little, that segment gets too much, production is slowed down 
here for lack of components or raw materials. I think our type of mar- 
ket-directed economy is much more efficient. It not only takes care of 
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t h e  a l l o c a t i o n  of r e s o u r c e s  but t a k e s  c a r e  of the  a l l o c a t i o n  of i n c o m e ,  
a l t h o u g h  we a l t e r  i t  s o m e w h a t  t h r o u g h  t a x a t i o n .  

QUESTION: My q u e s t i o n  p r o b a b l y  s t e m s  f r o m  m y  l a c k  of u n d e r -  
s t a n d i n g  of the  un i t s  you  u s e d  in  the  c o n s t r u c t i o n  of y o u r  c h a r t s .  You 
m e n t i o n e d  tha t  i t  w a s  n e c e s s a r y  to  we igh t  the l a b o r  b e c a u s e  of the  f ac t  
t ha t  the m a n - h o u r  in a l e s s e r  s k i l l  w a s  not  e q u i v a l e n t  to a m a n - h o u r  in 
one  of t h e  h i g h e r  s k i l l s .  I t  would  s e e m  to m e  tha t  b e f o r e  i t  c o u l d  be  
a pp l i ed  to y o u r  f o r m u l a  the  l a b o r  would  have  to be c o n v e r t e d  in to  do l -  
l a r s  a n y w a y ,  and tha t  the  d i f f e r e n t i a l  in wage  r a t e s  b e t w e e n  the  s k i l l s  
would  a u t o m a t i c a l l y  t ake  c a r e  of t h i s .  Could  you  s t r a i g h t e n  m e  out  on 
tha t  po in t ?  

DR.  K E N D R I C K :  If  you j u s t  h a v e  a s t r a i g h t  output  p e r  m a n - h o u r  
m e a s u r e  you  do not  have  to  c o n v e r t  i t  to d o l l a r s .  You c a n  j u s t  d iv ide  
ou tput  by  m a n - h o u r s  and  ge t  output  p e r  m a n - h o u r .  To  c o m b i n e  l a b o r  
input  wi th  c a p i t a l  input  you  do h a v e  to use  the  c o m m o n  d e n o m i n a t o r  of 
the d o l l a r  in t e r m s  of the i n c o m e  w h i c h  goes  to e a c h  f a c t o r ,  w h i c h  we 
a s s u m e  r e p r e s e n t s  the  r e l a t i v e  c o n t r i b u t i o n  to output  of e a c h  f a c t o r .  
So we h a v e  to go t h r o u g h  the  w e i g h t i n g  p r o c e d u r e  of the  m a n - h o u r s  to 
ge t  i t  i n to  d o l l a r s ,  the c o n s t a n t  d o l l a r  l a b o r  input ,  w e i g h t i n g  m a n - h o u r s  
of e a c h  t ype  by  a v e r a g e  e a r n i n g s  in  a b a s e  p e r i o d  in o r d e r  to c o m b i n e  it 
wi th  c a p i t a l ,  w h i c h  is  the  c o n s t a n t  d o l l a r  c a p i t a l  s t o c k  w e i g h t e d  by the  
b a s e  p e r i o d  r a t e  of r e t u r n .  In  o t h e r  w o r d s ,  if o u r  c o n s t a n t  d o l l a r  c a p -  
i t a l  s t o c k  w e r e  100 b i l l i o n  and the  b a s e  p e r i o d  r a t e  of r e t u r n  w a s  6 p e r  
c e n t ,  t h e n  o u r  c a p i t a l  input  in  e f f e c t  would  be  6 p e r c e n t  of 100 b i l l i o n ,  
o r  6 b i l l i o n ,  w h i c h  is  an  a b s o l u t e  d o l l a r  a m o u n t  we  would  c o m b i n e  wi th  
the  w e i g h t e d  l a b o r  input .  And so  on y e a r  by y e a r ,  but  wi th  th i s  m o v e -  
m e n t  b e i n g  d e t e r m i n e d  by the  c h a n g e  in  m a n - h o u r s  by type  and  the  c h a n g e  
in  c a p i t a l  s t o c k  in  c o n s t a n t  d o l l a r s ,  wi th  the  p r i c e s  not  i n f l u e n c i n g  t h i s  
input  m e a s u r e .  

The technique does become a bit compllcated but it is in accordance 
with accepted statistical procedures in this sort of thing. One trouble 
is that in any kind of statistical aggregate the movement of the aggregate 
is influenced somewhat by the base period you take for weighting. In 
other words, relative wage rates change and the relative return of cap- 
Ital and labor changes. If I use 1929 as my base instead of 1949 I get 
a different movement of the aggregate. This is also true of output be- 
cause relative prices change. We weight our units of output by price. 
It makes a difference whether you choose 1959 or 1939 as your base. 
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A s t a t i s t i c a l  odd i ty  is  tha t  the e a r l i e r  the b a s e  you  use  the  g r e a t e r  
the  i n c r e a s e  you get  in y o u r  output  and y o u r  input  m e a s u r e s  b e c a u s e  the  
r e l a t i v e  p r i c e  f a l l s  of i t e m s  tha t  have  i n c r e a s e d  m o s t  r a p i d l y  in p r o d u c -  
t ion.  You look at the  r a d i o s  and the T V ' s ,  and so  f o r t h .  T h e y  fa l l  in  
r e l a t i v e  p r i c e  as  t h e i r  p r o d u c t i o n  i n c r e a s e s  r a p i d l y .  So tha t ,  w h e n  you  
u s e  e a r l y  w e i g h t s ,  you  a r e  w e i g h t i n g  f a s t - g r o w i n g  i t e m s  h e a v i e r  t han  
w h e n  you use  l a t e  w e i g h t s .  In u s i n g  l a t e  w e i g h t s  you ge t  l e s s  i n c r e a s e .  
T h a t ' s  one of the r e a s o n s  why  the R u s s i a n s  u s e  the  1920 's  fo r  t h e i r  
w e i g h t  b a s e .  It g i v e s  t h e m  a m u c h  b i g g e r  i n c r e a s e  in p r o d u c t i o n .  If 
t h e y  u s e d  l a t e r  b a s e s  t h e i r  i n c r e a s e  in p r o d u c t i o n  w o u l d n ' t  look  to be 
so  big.  You have  to c o n s i d e r  tha t  in c o m p a r i n g  c o u n t r y  p r o d u c t i o n  
r a t e s ,  to u se  the  s a m e  w e i g h t  b a s e  in the c o m p a r i s o n .  

H o w e v e r ,  I d idn ' t  m e a n  to get  in to  t e c h n i c a l  a s p e c t s .  But  you a s k e d  
fo r  i t .  

C A P T A I N  FIKE:  I d o n ' t  know w h e t h e r  t h i s  wi l l  be a q u e s t i o n  o r  a 
s t a t e m e n t ,  but  th i s  s t u d e n t  h a s  s o m e t h i n g  to say .  

DR.  KENDRICK:  F i n e .  I w e l c o m e  s t a t e m e n t s ,  too.  

QUESTION: I d idn ' t  i n t end  to a s k  t h i s ,  but  you  g e n e r a t e d  it by  y o u r  
c o m m e n t s .  How good is th i s  s e l f - g e n e r a t i n g  th ing  tha t  we have  c o m p a r e d  
to  the R u s s i a n  p r o b l e m ?  It is  wha t  tha t  "O"  s t a n d s  for  tha t  c o n c e r n s m e .  
Do you  th ink  tha t  the "O"  we a r e  m a k i n g  now is  r e a l l y  a p r o p e r  one f o r  
the  c o n d i t i o n  of the w o r l d 7  You put the m o r a l  i s s u e  up, so  t h i s  i s  a 
m o r e  p o l i t i c a l  t han  an e c o n o m i c  q u e s t i o n .  

DR.  KENDRICK:  L e t  m e  s a y  tha t ,  if we had an  i n t e r n a t i o n a l  o r d e r  
wi thou t  the  p o s s i b i l i t y  of c o n f l i c t  a m o n g  n a t i o n s ,  I th ink  the m a r k e t  would  
be  the  b e s t  m e t h o d  fo r  a l l o c a t i n g  r e s o u r c e s  a c c o r d i n g  to p e o p l e l s  w a n t s .  
If  peop l e  wan t  one i t e m  m o r e  then  the p r i c e  r i s e s  and r e s o u r c e s  f low 
in to  tha t  type  of p r o d u c t i o n ,  and so  on. T h e  m a r k e t  a l l o c a t e s  a c c o r d i n g  
to p e o p l e l s  p r e f e r e n c e s .  H o w e v e r ,  w h e n  you  have  the  n e e d  f o r  l a r g e  
n a t i o n a l  s e c u r i t y  o u t l a y s ,  t hen  you i m m e d i a t e l y  ge t  in to  a p o l i t i c a l  d e -  
c i s i o n  a s  to how m u c h  shou ld  be devo ted  to th i s  a r e a .  A l so ,  you  have  
the  s a m e  d e c i s i o n  to a l e s s e r  e x t e n t  on the u s u a l  c i v i l i a n  f u n c t i o n s  of 
g o v e r n m e n t  a s  to how m u c h  shou ld  be devo t ed  to e d u c a t i o n ,  and h i g h w a y  
c o n s t r u c t i o n ,  and the  t h ings  tha t  a r e  a c c e p t e d  g o v e r n m e n t  f u n c t i o n s .  

How m u c h  of ou r  n a t i o n a l  p r o d u c t  shou ld  be  d e v o t e d  to pub l i c  p u r -  
p o s e s  i s  a b ig  p r o b l e m .  H e r e  we a r e  no b e t t e r  off t han  the R u s s i a n s  
a r e .  H e r e  we have  to m a k e  the d e c i s i o n  t h r o u g h  v a l u e  j u d g m e n t s  in  
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our  G o v e r n m e n t  b o d i e s .  C o n g r e s s  m a k e s  a d e c i s i o n .  W h e t h e r  o r  not  
t h e i r  d e c i s i o n s  a r e  p e r f e c t l y  c o r r e c t  I a m  not  w i s e  enough  to say .  I 
know tha t  s o m e  peop le  f e e l  tha t  we shou ld  be s p e n d i n g  c o n s i d e r a b l y  
m o r e  fo r  publ ic  educa t i on ,  f o r  r o a d s ,  for  s choo l  b u i l d i n g s ,  fo r  r e s e a r c h  
and d e v e l o p m e n t ,  and fo r  d e f e n s e .  The  th ing  is  tha t  t h i s  m e a n s  tha t  
we h a v e  l e s s  fo r  o t h e r  t h i n g s ,  and peop le  ha te  to pay m o r e  t a x e s  o r  to  
d e p r i v e  t h e m s e l v e s .  

So it  h a s  to be a d e c i s i o n  the  c o m m u n i t y  as  a who le  m a k e s .  I t h ink  
tha t ,  ff the  c o m m u n i t y  as  a whole  f e e l s  tha t  it i s  a p r o b l e m  and tha t  we 
shou ld  be d e v o t i n g  m o r e  to t h e s e  c o m m o n  p u r p o s e s ,  t h e n  th i s  wi l l  be 
f e l t  in  the  l e g i s l a t i v e  d e c i s i o n s .  

But  you a r e  a w a r e  of the  p r o b l e m  as  m u c h  as  I am .  I c a n ' t  s a y  
tha t  our  a l l o c a t i o n  b e t w e e n  the publ ic  and p r i v a t e  s e c t o r s  is  c o r r e c t .  
My own f e e l i n g  i s  tha t  p r o b a b l y  we should  be s p e n d i n g  m o r e  fo r  s o m e  
publ ic  s e r v i c e s .  

QUESTION: Sir ,  we know tha t  m a n y  of our  t e c h n o l o g i c a l  a c h i e v e -  
m e n t s  of r e c e n t  y e a r s  have  b e e n  due to d e v e l o p m e n t s  of the  m i l i t a r y ,  
o r  b r o u g h t  about  by m i l i t a r y  r e q u i r e m e n t s .  Have  you got any  f i g u r e s  
tha t  show how our  i n c r e a s e d  p r o d u c t i v i t y  is  r e l a t e d  to our  m i l i t a r y  
b u d g e t ?  

DR. KENDRICK: No, I do not,  e x c e p t  that  I know tha t  the  m a j o r  
p o r t i o n  of our  r e s e a r c h  and d e v e l o p m e n t  is  be ing  f i nanced  by the  F e d -  
e r a l  G o v e r n m e n t  in one b r a n c h  o r  a n o t h e r ,  a l though  m o s t  of i t  i s  c o n -  
t r a c t e d  out to i n d u s t r y  or  to u n i v e r s i t i e s .  T h e r e f o r e ,  I would  s a y t h a t  
i n d i r e c t l y ,  at l e a s t ,  the  m i l i t a r y  r e s e a r c h  and d e v e l o p m e n t  p r o g r a m  
h a s  b e e n  an  i m p o r t a n t  f a c t o r .  Of c o u r s e  t h e r e  a r e  a lot  of i n d i r e c t  
c i v i l i a n  a p p l i c a t i o n s  of m a n y  of the  d i s c o v e r i e s  tha t  a r e  m a d e  in  tha t  
p r o g r a m .  I th ink  i t  i s  i m p o r t a n t .  I have  no  m e a s u r e  of jus t  how i m -  
p o r t a n t  i t  i s ,  t hough .  

QUESTION: In your  f o r m u l a  fo r  p r o d u c t i v i t y ,  how do you t r e a t  
what  I would ca l l  m a n a g e m e n t  o v e r h e a d - - t h e  s a l a r i e d  d e p a r t m e n t s  of 
r e s e a r c h  and d e v e l o p m e n t ,  the  c o m p t r o l l e r ,  the  p e r s o n n e l  o f f i ce s ,  
s ta f f  o f f i c e r s ,  the  p r e s i d e n t  of the c o m p a n y ?  Is that  l abor  o r  c a p i t a l ?  

DR. KENDRICK: That  is l abo r .  I have  a l l  work  in as  l a b o r .  You 
can ' t  r e a l l y  d i s t i n g u i s h .  I m e a n ,  a l l  peop le  who p e r f o r m  p r o d u c t i v e  
w o r k  a r e  c o n t r i b u t i n g  to the  output .  I even  i n c l u d e d  the  m a n - h o u r s  of 
p r o p r i e t o r s  of t h e i r  own e n t e r p r i s e s  h e r e .  I t ' s  a l l  work .  P r o d u c t i o n  
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i s  a c o o p e r a t i v e  p r o c e s s  in w h i c h  the v a r i o u s  s k i l l s  and the  p r o v i d e r s  
of l a b o r  and of c a p i t a l  c o o p e r a t e .  

You did b r i n g  up one d i f f i cu l t  p r o b l e m  when  you  m e n t i o n e d  the  peo -  
ple who a r e  e n g a g e d  in  r e s e a r c h  w o r k .  T h i s  is  a p r o b l e m  b e c a u s e  t h e i r  
output  i s  not  r e f l e c t e d  in  the c u r r e n t  y e a r .  U s u a l l y  it  i s  l o n g e r  r a n g e  
and is  r e f l e c t e d  in output  of l a t e r  y e a r s ,  and ye t  we coun t  t h e i r  m a n -  
h o u r s  in  the p r e s e n t  y e a r .  So t h e r e  is  a l i t t l e  d i s t o r t i o n  i n s o f a r  as  
s o m e  w o r k e r s  a r e  e n g a g e d  in i n v e s t m e n t - l i k e  a c t i v i t i e s  w h i c h  b e a r  
t h e i r  f r u i t s  in  l a t e r  y e a r s ,  but t h e i r  w o r k  is  coun t ed  in the  c u r r e n t  
y e a r .  T h i s ,  a s  I s ay ,  i s  a l i t t l e  d i s t o r t i o n ,  but  it  c a n ' t  be too big ,  be -  
c a u s e  the  to ta l  p r o p o r t i o n  of w o r k e r s  in r e s e a r c h  and d e v e l o p m e n t  w o r k  
i s  l e s s  t han  2 p e r c e n t .  

It i s  a p r o b l e m .  It i s  a l s o  t r u e  of f o r c e - a c c o u n t  c o n s t r u c t i o n  w o r k -  
e r s  in i n d u s t r y .  Th i s  d o e s n ' t  show up in  o u r  output  index  but  it  d o e s  
show up in the input .  T h e r e  is  a l i t t l e  l a c k  of b a l a n c e  s o m e t i m e s  be -  
t w e e n  input  and output .  But  th i s  i s  not  s e r i o u s ,  b e c a u s e  r e l a t i v e l y  
s m a l l  a m o u n t s  a r e  i nvo lved .  

QUESTION: R e g a r d i n g  y o u r  s t u d i e s  on the  p r o d u c t i v i t y  of l a b o r ,  
of c o u r s e ,  we have  h e a r d  a lot  about  f e a t h e r b e d d i n g ,  m a k e - w o r k  r u l e s ,  
and a l l  the o t h e r  t h ings  tha t  m a n y  peop le  c l a i m  a r e  ho ld ing  down to a 
c o n s i d e r a b l e  e x t e n t  the p r o d u c t i v i t y  of the  l a b o r  f o r c e .  It is  a l i t t l e  
c o m p l i c a t e d ,  b e c a u s e  y o u ' v e  got m a n a g e m e n t  i n c l u d e d  in t h e r e  as  l a -  
b o r ,  and what  not .  What  do you th ink  is a f a i r  i n c r e a s e  in the p r o -  
d u c t i v i t y  of l a b o r  if we cou ld  get  r i d  of th i s  a l l e g e d  f e a t h e r b e d d i n g  
p r a c t i c e ,  e t  c e t e r a ?  Or  is  it  a v e r y  s e r i o u s  t h ing  in  the a g g r e g a t e 7  

DR. KENDRICK: I would  l ike  to s e e  s o m e  s t u d i e s  m a d e  of the  a m o u n t  
of m a n - h o u r s  tha t  a r e  w a s t e d  by th i s  type  of p r a c t i c e .  It c e r t a i n l y  is  not  
as  bad h e r e  as  it  is  in E u r o p e .  Our  un ions  i n t h i s  c o u n t r y  g e n e r a l l y  have  
a c c e p t e d  the  d e s i r a b i l i t y  of t e c h n o l o g i c a l  c h a n g e ,  of n e w  m a c h i n e r y ,  new 
m e t h o d s ,  a l though  of ten t h e y  se t  up p r o c e d u r e s  w h e r e b y  t hey  wi l l  be con -  
s u l t e d  on the  i n t r o d u c t i o n .  I th ink  th i s  i s  the  m o s t  i m p o r t a n t  th ing ,  tha t  
l a b o r  be w i l l i n g  to a c c e p t  new m e t h o d s  and e q u i p m e n t ,  and in g e n e r a l  
t h i s  i s  t r u e  in th i s  c o u n t r y .  L a b o r  h a s  not o b s t r u c t e d  i m p r o v i n g  t e c h -  
no logy .  

H o w e v e r ,  at  t i m e s  t h e r e  have  been  t h e s e  r u l e s  which  r e q u i r e  m o r e  
peop l e  than  a r e  n e c e s s a r y  fo r  c e r t a i n  jobs ,  arid so  on. It i s  p a r t i c u l a r l y  
f l a g r a n t ,  p r e s u m a b l y ,  in the  r a i l r o a d  i n d u s t r y ,  and s i n c e  the w a r  t h e r e  
h a s  b e e n  a l i t t l e  of tha t  in the s t e e l  i n d u s t r y ,  w h i c h  was  at  i s s u e  in the  
r e c e n t  wage  n e g o t i a t i o n s .  
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It would  be d e s i r a b l e ,  of c o u r s e ,  to t r y  to  g r a d u a l l y  e l i m i n a t e  that .  
In o r d e r  to do it I th ink  you have  to g ive  the  w o r k e r s  a f e e l i n g  of s e c u -  
r i t y  on t h e i r  jobs .  In o t h e r  w o r d s ,  t h e r e  is  a r e a s o n  why t h e s e  r u l e s  
have  g r o w n  up. E v e r y b o d y  is  i n t e r e s t e d  in s e c u r i t y .  If m e t h o d s  could  
be s e t  up w h e r e b y  w o r k e r s  would be r e t r a i n e d  wi th in  the  s a m e  c o m p a -  
n i e s  fo r  new jobs  w h e n  t h e i r  jobs  w e r e  e l i m i n a t e d  by t e c h n o l o g i c a l  
ch ange ,  or  if the  w o r k  f o r c e  was  r e d u c e d  in  a c o m p a n y ,  ff p r o c e d u r e s  
w e r e  se t  up fo r  the r e t r a i n i n g  of w o r k e r s  fo r  jobs  in o t h e r  i n d u s t r i e s ,  
and so on, I th ink  th i s  would he lp  to cut down on tha t  type of r u l e .  

In o t h e r  w o r d s ,  if you look  at the s o u r c e  of t h e s e  r u l e s  and t r y  to 
a t t a ck  tha t  s o u r c e ,  the  i n s e c u r i t y  r e s u l t i n g  f r o m  t e c h n o l o g i c a l  change ,  
t h e n  p o s s i b l y  c o n s t r u c t i v e  ac t ion  could  be t aken  on it .  But  i t  i s  v e r y  
c o m p l i c a t e d .  In g e n e r a l  I don ' t  th ink  it i s  a b ig  s o u r c e  of w a s t e ,  and,  
as  long  as  i t  s t a y s  in the s a m e  p r o p o r t i o n ,  i t  w o n ' t  a f fec t  the p r o d u c t i v -  
i ty  change .  It i s  only  if t h i s  p r a c t i c e  s p r e a d s  that  i t  would be p a r t i c u -  
l a r l y  bad.  Of c o u r s e  you get  a l i t t l e  boos t  in p r o d u c t i v i t y  if th i s  could  
be r e d u c e d .  I would hope  that  we can w o r k  in  that  d i r e c t i o n .  

I n c i d e n t a l l y ,  in c o n c l u s i o n ,  l e t  m e  s ay  that  t h e s e  o u t p u t - p e r - m a n -  
h o u r  m e a s u r e s  obv ious ly  do not  r e f l e c t  c h a n g e s  in  the  e f f i c i e n c y  of l a -  
b o r  as  such .  I hope  I have  i n d i c a t e d  that .  T h e y  r e f l e c t  m e r e l y  the  s a v -  
ing in  l a b o r  a c h i e v e d  as  a r e s u l t  not  only  of l a b o r  e f f i c i e n c y  but of m a n -  
a g e m e n t  e f f i c i e n c y ,  of t e c h n o l o g i c a l  change  g e n e r a l l y ,  and of the s u b s t i -  
t u t i on  of cap i t a l  fo r  l abo r .  

CAPTAIN FIKE: Dr .  K e n d r i c k ,  on beha l f  of the C o m m a n d a n t ,  the  
f acu l ty ,  and the  s t u d e n t s ,  I would l ike  to thank  you v e r y  m u c h  fo r  i n -  
c r e a s i n g  our  knowledge  and u n d e r s t a n d i n g  of p r o d u c t i v i t y .  P e r h a p s  
you h a v e  g i v e n  us  a new focus  fo r  our  l e n s  to go out in  the f i e ld  next  
w e e k  and look at  s o m e  of t h e s e  m a n a g e m e n t s  that  we wi l l  v i s i t  and 
e v a l u a t e  t h e m  wi th  t h i s  new thought .  

DR. KENDRICK: I have  en joyed  t a lk ing  with you. 
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