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C O L O N E L  C O N N E R :  A d m i r a l  H a g u e ,  G e n e r a l  N i b l o ,  m e m b e r s  
o f  t h e  c l a s s  a n d  f a c u l t y ,  a n d  o u r  m a n y  g u e s t s :  F o r  t h e  p a s t  s e v e n  
w e e k s ,  o r  a t  l e a s t  f o r  t h e  g r e a t e r  p a r t  o f  i t ,  y o u  m e m b e r s  of  t h e  c l a s s  
h a v e  b e e n  s t u d y i n g  t h e  e c o n o m i e s  of  n a t i o n s  of  t h e  w o r l d ,  t r y i n g  to  
a s s e s s  t h e i r  e c o n o m i c  c a p a b i l i t i e s  f o r  a g e n e r a l  w a r .  I t  h a s  b e e n  o n l y  
w i t h i n  t h e  l a s t  f e w  d a y s  t h a t  y o u  h a v e  g o t t e n  i n t o  t h e  p h a s e  of  t h i s  
E c o n o m i c  P o t e n t i a l  U n i t  w h e r e b y  y o u  t r y  to  a d d  up  t h e  i n d i v i d u a l  
c a p a b i l i t i e s ,  i f  y o u  w a n t  t o  c a l l  i t  t h a t ,  a n d  t r y  t o  a r r i v e  a t  a c o m p a r i -  
s o n  of  t h e  e c o n o m i c  p o t e n t i a l  f o r  w a r  of  t h e  S o v i e t  B l o c  on  t h e  o n e  
h a n d  v e r s u s  t h e  F r e e  W o r l d  on t h e  o t h e r .  N e e d l e s s  f o r  m e  to  t e l l  y o u  
in t h e  c l a s s  t h a t  t h i s  h a s  n o t  b e e n  a n  e a s y  t a s k .  

In  v i s i t i n g  t h e  v a r i o u s  c o m m i t t e e s  I m u s t  a d m i t  t h a t  I d i d n ' t  s e e  
a n y  f i s t  f i g h t s ;  bu t ,  j u d g i n g  f r o m  t h e  h e a t e d  d i s c u s s i o n s ,  I w o u l d  s a y  
t h a t  y o u  a r e  t a k i n g  f u l l  a d v a n t a g e  of  t h e  c o l l e g e ' s  p o l i c y  of  a c a d e m i c  
f r e e d o m  a n d  y o u r  r i g h t  a n d  c o n s t i t u t i o n a l  p r i v i l e g e  o f  f r e e  s p e e c h .  

I f r a n k l y  d o n ' t  k n o w  h o w  c l o s e  o n e  c a n  c o m e  to  a n  a n s w e r  to  t h i s  
p r o b l e m  o f  t r y i n g  to  m a k e  t h i s  c o m p a r i s o n ,  i f  i n d e e d  t h e r e  i s  a n y .  I 
a m  n o t  g o i n g  to  i n t i m a t e  t h a t  o u r  s p e a k e r  t h i s  m o r n i n g  h a s  a n  a p p r o v e d  
s o l u t i o n .  I w o u l d  c e r t a i n l y  n o t  w a n t  t o  pu t  h i m  on  t h e  s p o t .  N e v e r t h e -  
l e s s ,  b e c a u s e  o f  h i s  q u a l i f i c a t i o n s - - y o u  h a v e  r e a d  h i s  b i o g r a p h y - - i n  
t h e  f i e l d s  o f  e c o n o m i c s ,  e d u c a t i o n ,  a n d  g o v e r n m e n t a l  s e r v i c e ,  a n d  b e -  
c a u s e  o f  h i s  p r e s e n t  p o s i t i o n  a s  D i r e c t o r  o f  t h e  C e n t e r  f o r  I n t e r n a t i o n a l  
S t u d i e s ,  M I T ,  we  c e r t a i n l y  r e s p e c t  h i s  v i e w s .  So w e  a r e  v e r y  m u c h  
i n t e r e s t e d  a n d  a r e  l o o k i n g  f o r w a r d  to  h e a r i n g  h i s  a s s e s s m e n t ,  h i s  
c o m p a r i s o n ,  o f  t h e  e c o n o m i c  p o t e n t i a l s  f o r  w a r  o f  t h e  F r e e  W o r l d  a n d  
t h e  S o v i e t  B l o c ,  a n d  s o m e  of  t h e  p r o b l e m s  i n v o l v e d  in  t r y i n g  to  m a k e  
s u c h  a n  e s t i m a t e .  

D r .  M i l l i k a n ,  i t  i s  i n d e e d  a p l e a s u r e  a n d  a p r i v i l e g e  to  w e l c o m e  
y o u  to  t h e  I n d u s t r i a l  C o l l e g e  a n d  p r e s e n t  y o u  to  t h i s  a u d i e n c e .  

D R .  M I L L I K A N :  T h a n k  y o u ,  C o l o n e l  C o n n e r .  



A d m i r a l  H a g u e  a n d  g e n t l e m e n :  I h a v e  a n u m b e r  of  r a t h e r  t o u g h  
p r o b l e m s  t h i s  m o r n i n g .  In  t h e  f i r s t  p l a c e ,  y o u  h a v e  a l l  b e e n  s t u d y i n g  
t h i s  s u b j e c t  i n t e n s i v e l y  f o r  t h e  l a s t  f e w  w e e k s .  My  a s s i g n m e n t ,  a s  
g i v e n  to  m e ,  w a s  to  m a k e  a b r o a d  s u r v e y  of  i t  w h i c h  w o u l d  s u m m a r i z e  
t h e  g e n e r a l  o u t l i n e s  of  t h e  f i e l d .  S i n c e  I d o n ' t  k n o w  e x a c t l y  w h a t  
y o u  h a v e  b e e n  s t u d y i n g ,  w h e t h e r  w h a t  I w i l l  s a y  w i l l  s u m m a r i z e  i t  i s  
s o m e w h a t  o f  a n  o p e n  q u e s t i o n .  

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

I h a d  a n o t h e r  p r o b l e m  in d e s i g n i n g  m y  r e m a r k s  t o d a y  a s  to  h o w  I 
c o u l d  l i m i t  w h a t  I h a v e  to  s a y  to  t h i n g s  t h a t  I k n o w  s o m e t h i n g  a b o u t .  I t  
i s  a p e c u l i a r l y  d i f f i c u l t  p r o b l e m  w h e n  y o u  a r e  t a l k i n g  a b o u t  e c o n o m i c  
p o t e n t i a l  f o r  w a r ,  b e c a u s e  t h e r e  i s  a g r e a t  t e n d e n c y  f o r  e c o n o m i c  c a p a -  
b i l i t y  f o r  w a r  to  m e r g e  g r a d u a l l y  i n t o  g e n e r a l  c a p a b i l i t y  f o r  w a r  a n d  f o r  
t h e  " e c o n o m i c "  to  be  l e f t  ou t .  A s  a m a t t e r  of  f a c t ,  i t  i s  m y  c o n v i c t i o n  
t h a t  t h e  e c o n o m i c  p a r t  i s  r e a l l y  a r e l a t i v e l y  s m a l l  p a r t  of  t h e  t o t a l  p r o b -  

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

A s t u d y  of t h e  e c o n o m i c  c a p a b i l i t y  of  a c o u n t r y  o r  g r o u p  of  c o u n t r i e s  
c a n  s e t  s o m e  o u t s i d e  l i m i t s  on  w h a t  c o u n t r i e s  o r  g r o u p s  of  c o u n t r i e s  
can do, but it certainly can't tell us in any sense who will win. It 
doesn't tell us, of course, how good the equipment will be on the two 
sides. It doesn't tell us how hard the two armies will fight. It doesn't 
tell us how good the soldiers are. It doesn't tell us anything about the 
morale of the civilian population. It doesn't tell us anything about any 
of the objectives of the leadership, which determine in what direction 
they will fight or under what terms they will surrender and so on. 

M u c h  m o r e  i m p o r t a n t  t h a n  a n y  of t h e s e  t h i n g s  i s  t h a t  e c o n o m i c  
c a p a b i l i t y  f o r  w a r ,  a s  I p r o p o s e  to  d e f i n e  i t ,  d o e s n ' t  t e l l  u s  a n y t h i n g  
a b o u t  w h a t  t h e  m i l i t a r y  p o t e n t i a l  of  t h e  t w o  c o u n t r i e s  i s  to  s t a r t  w i t h - -  
a b o u t  t h e  s t o c k  of  m i l i t a r y  g o o d s  a n d  e q u i p m e n t  on  h a n d  on b o t h  s i d e s  
a t  t h e  b e g i n n i n g  of  t h e  c o n f l i c t .  Of  c o u r s e ,  if  i t  i s  a s h o r t  c o n f l i c t ,  
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t h i s  i s  l i k e l y  to  b e  t h e  o n l y  t h i n g  t h a t  m a k e s  v e r y  m u c h  d i f f e r e n c e .  
A n y o n e  w h o  h a d  t r i e d  to  e s t i m a t e  t h e  l e n g t h  o r  d i f f i c u l t y  o f  W o r l d  
W a r  II  b y  m a k i n g  a n  e s t i m a t e  o f  t h e  e c o n o m i c  c a p a b i l i t y  of  t h e  t w o  
s i d e s  in  a d v a n c e  w o u l d  h a v e  s t u b b e d  h i s  t o e s  v e r y  b a d l y ,  b e c a u s e  t h e  
e c o n o m i c  c a p a b i l i t y  of  t h e  A x i s  c o u n t r i e s  w a s  a v e r y  s m a l l  f r a c t i o n  o f  
t h e  e c o n o m i c  c a p a b i l i t y  o f  t h e  A l l i e d  W o r l d .  N o n e t h e l e s s ,  t h e  t h i n g  w a s  
a p r e t t y  c l o s e  s h o w  a t  t i m e s ,  a s  w e  a l l  a r e  a w a r e .  

T h e r e  a r e  c e r t a i n  k i n d s  o f  w a r s  in  w h i c h  e c o n o m i c  c a p a b i l i t y  i s  
c o m p l e t e l y  i r r e l e v a n t .  I w o u l d  l i k e  t o  s u g g e s t  t h a t  t h e r e  i s  p e r h a p s  a 
h i g h e r  p r o b a b i l i t y  of  t h a t  k i n d  of  w a r  t o d a y  w i t h  o u r  m o d e r n  w e a p o n s  
t h a n  we  h a v e  e v e r  b e e n  f a c e d  w i t h  in  t h e  p a s t .  

L e t  m e  o u t l i n e  o n e  s u c h  w a r .  S u p p o s e  t h e  w a r  s t a r t s  t o m o r r o w ,  
a n d  s u p p o s e  i t  i s  a n  i n t e r c o n t i n e n t a l  a t o m i c  w a r .  S u p p o s e  i t  l a s t s  a 
w e e k  o r  t w o  w e e k s  o r  a m o n t h .  I t  i s  n o t  a t  a l l  i n c o n c e i v a b l e  t h a t  t h e  
p o s s i b l e  l e v e l  o f  d e s t r u c t i o n  i s  n o w ,  o r  w i l l  a t  s o m e  f a i r l y  e a r l y  d a t e  
be ,  s u c h  t h a t  t h e  t w o  p a r t i e s  w i l l  n e i t h e r  be  a b l e  n o r  w i l l i n g  to  c o n t i n u e  
s u c h  i n t e r c o n t i n e n t a l  a t o m i c  w a r f a r e  f o r ,  s a y ,  m o r e  t h a n  a m o n t h .  F o r  
a c o n f l i c t  o f  t h i s  k i n d  a n  a n a l y s i s  o f  e c o n o m i c  c a p a b i l i t y  j u s t  h a s  n o t h i n g  
to  do w i t h  t h e  p r o b l e m ,  b e c a u s e  t h e  o n l y  t h i n g  t h a t  m a t t e r s  i s  t h e  r e l a -  
t i v e  m i l i t a r y  c a p a b i l i t i e s  o f  t h e  t w o  s i d e s  a t  t h e  b e g i n n i n g  of  t h e  c o n f l i c t .  
A l a r g e  c a p a c i t y  a f t e r  t h e  w a r  s t a r t s  t o  go  on  p r o d u c i n g  m i l i t a r y  o u t p u t  
i s  j u s t  t o t a l l y  i r r e l e v a n t  to  t h e  p r o b l e m .  

N o w ,  t a k e  a d i f f e r e n t  s i t u a t i o n .  S u p p o s e  a w a r  s t a r t s  in  t h e  y e a r  
1960 o r  l a t e r  a n d  a g a i n  i s  a v e r y  s h o r t  w a r .  I t  i s  s t i l l  t r u e ,  o f  c o u r s e ,  
t h a t  e c o n o m i c  c a p a b i l i t y  i s  i r r e l e v a n t  t o  t h e  p r o g r e s s  of  t h e  w a r  o n c e  i t  
h a s  s t a r t e d .  T h e r e  i s ,  h o w e v e r ,  a s e n s e  in  w h i c h  t h e  e c o n o m i c  c a p a -  
b i l i t y  o f  t h e  t w o  s i d e s  d u r i n g  t h e  i n t e r i m  p e r i o d  b e f o r e  t h e  w a r  s t a r t s  
i s  r e l e v a n t  s i n c e  i t  s e t s  l i m i t s  t o  t h e  s t o c k p i l e  of  m i l i t a r y  g o o d s  a n d  
e q u i p m e n t  w h i c h  e a c h  c a n  a c c u m u l a t e  b e f o r e  t h e  w a r  s t a r t s .  H o w  r e l e -  
v a n t  i t  i s ,  h o w e v e r ,  m a y  s t i l l  b e  s o m e t h i n g  of  a q u e s t i o n ,  b e c a u s e  t h e  
c o s t  o f  m a n u f a c t u r i n g  n u c l e a r  w e a p o n s  i s  n o t  a v e r y  s i g n i f i c a n t  e c o -  
n o m i c  d r a i n  on  t h e  t o t a l  c a p a c i t y  o f  m o d e r n  i n d u s t r i a l  s t a t e s .  T h e r e  i s  
a m a j o r  e c o n o m i c  d r a i n  i n  t h e  p r o d u c t i o n  a n d  m a i n t e n a n c e  of  t h e  m e t h o d s  
o f  d e l i v e r y  o f  a t o m i c  w e a p o n s .  

Bu t  e v e n  i f  we  c o n c e d e  t h a t  e c o n o m i c  c a p a b i l i t y  h a s  s o m e t h i n g  to  d o  
w i t h  t h e  d e g r e e  to  w h i c h  t h e  t w o  s i d e s  c a n  g e t  r e a d y  f o r  t h i s  k i n d  of  c o n -  
f l i c t ,  s t a r t i n g ,  s a y ,  in  f i v e  o r  m o r e  y e a r s ,  t h e i r  e c o n o m i c  c a p a b i l i t y  
s t i l l  t e l l s  u s  v e r y  l i t t l e  a b o u t  w h e t h e r  t h e y  w i l l  in  f a c t  g e t  r e a d y .  In  
o t h e r  w o r d s ,  a n  e s t i m a t e  of  e c o n o m i c  c a p a b i l i t i e s  c a n  t e l l  u s  w h a t  t h e  
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F r e e  W o r l d  c a n  do  if  i t  k n o w s  in  a d v a n c e  t h a t  a w a r  w i l l  s t a r t  in  f i v e  
y e a r s ,  a n d  c a n  t e l l  us  w h a t  t h e  S o v i e t  B l o c  c a n  do  i f  i t  w a n t s  to;  b u t  
s u c h  a n  e s t i m a t e  c a n  t e l l  us  n o t h i n g  a b o u t  w h e t h e r  t h e  F r e e  W o r l d  
w i l l  in  f a c t  do  t h i s .  So in  u s i n g  a c o m p a r i s o n  of  e c o n o m i c  p o t e n t i a l s ,  
i t  i s  i m p o r t a n t  t o  k e e p  in  m i n d  t h a t  t h e y  r e f l e c t  o n l y  o n e  of  m a n y  f a c -  
t o r s  e n t e r i n g  i n t o  m i l i t a r y  p o t e n t i a l .  

T h e r e  a r e  t w o  s o r t s  o f  p r o b l e m s  r e l a t i n g  to  s i t u a t i o n s  in  w h i c h  
e c o n o m i c  c a p a b i l i t i e s  a r e  i m p o r t a n t  t h a t  I w a n t  to  t a l k  a b o u t  a n d  o n e  
s o r t  of  p r o b l e m  t h a t  I d o n ' t  w a n t  t o  t a l k  a b o u t .  T h e r e  i s  a p r o b l e m  of  
l o n g - t e r m  e c o n o m i c  c a p a b i l i t i e s  a n d  a p r o b l e m  of  s h o r t - t e r m  c a p a b i l i t i e s .  
T h e  l o n g - t e r m  p r o b l e m ,  w h i c h  i s  w h a t  I w a n t  to  s p e n d  m o s t  o f  m y  t i m e  
a n d  a t t e n t i o n  on ,  i s  t h e  p r o b l e m  of  h o w  m u c h  of  i t s  t o t a l  r e s o u r c e s  a n  
e c o n o m y  c a n  d e v o t e  to  i t s  m i l i t a r y  e f f o r t - - t o  t h e  p r o d u c t i o n  of  t h e  e q u i p -  
m e n t  w h i c h  t h e  m i l i t a r y  m a c h i n e  n e e d s  a n d  t he  m a i n t e n a n c e  a n d  s u p p l y  
of  i t s  m i l i t a r y  f o r c e s .  

F o r  a n  a n a l y s i s  of  t h i s  l o n g - t e r m  p r o b l e m  we r e g a r d  r e s o u r c e s  a s  
f a i r l y  s u b s t i t u t a b l e .  T h a t  i s ,  we  a s s u m e  t h e r e  i s  p l e n t y  o f  t i m e  to  a d a p t  
t h e  p a r t i c u l a r  r e s o u r c e s  of  a c o u n t r y  to  t h e  p a r t i c u l a r  k i n d s  of  p r o d u c -  
t i o n  t h a t  a r e  g o i n g  to  b e  r e l e v a n t  t o  t h e  m i l i t a r y  e f f o r t .  In  o t h e r  w o r d s ,  
we  n e g l e c t  t h e  b o t t l e n e c k  p r o b l e m ,  t h e  p r o b l e m  of  h o w  r a p i d  a r a t e  of  
m o b i l i z a t i o n  i s  p o s s i b l e .  

T h e  s e c o n d  p r o b l e m  t h e n  is  t h e  s h o r t e r - t e r m  p r o b l e m  of  h o w  
q u i c k l y  t h e  e c o n o m y  c a n  s h i f t  f r o m  a c i v i l i a n  p a t t e r n  of  a l l o c a t i o n  of  
o u t p u t  to  t h e  p a t t e r n  of a l l o c a t i o n  w h i c h  i s  o p t i m u m  f o r  m i l i t a r y  p u r p o s e s .  

E i t h e r  of  t h e s e  two  s e t s  o f  c o n d i t i o n s  m a y  s e t  l i m i t s  w h i c h  m a y  b e -  
c o m e  t h e  c r u c i a l  l i m i t s  t o  t h e  m i l i t a r y  p r o d u c t i o n  of  t h e  p o w e r  in  q u e s -  
t i o n .  T h e y  m a y  n o t  be  t h e  c r u c i a l  l i m i t s ,  b u t  t h e y  a r e  p o s s i b l e  c e i l i n g s  

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

b i l i t y .  

There is one final complication that I want to exclude, in order to 
make this problem manageable and therefore not very realistie or very 
helpful. All the realistic and important problems are quite unmanage- 
able analytically. This final complication is the whole critical area of 
vulnerability of an economy to atomic attack. In other words, I don't 
want to go into the problem this morning of the capability of an econ- 
omy to continue to exist in the face of an atomic attack. At the present 

4 
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t i m e  t h i s  i s  p e r h a p s  t h e  m o s t  i m p o r t a n t  p a r t  of e c o n o m i c  c a p a b i l i t y .  
B u t  I c a n ' t  t a l k  a b o u t  i t ,  f i r s t ,  b e c a u s e  I a m  t e c h n i c a l l y  i g n o r a n t  a s  
t o  w h a t  a n  a t o m i c  a t t a c k  c a n  a c c o m p l i s h ,  a n d ,  s e c o n d ,  b e c a u s e  I a m  
m i l i t a r i l y  i g n o r a n t  of  w h a t  t h e  d e l i v e r y  c a p a b i l i t i e s  o f  e a c h  of  t h e  t w o  
s i d e s  a r e  w i t h  r e s p e c t  t o  a t o m i c  w e a p o n s .  So I w a n t  to  c o n c e n t r a t e  
e n t i r e l y  on t h e  c a p a c i t y  of  a n  e c o n o m y  to  m a i n t a i n  a n d  s u p p l y  t h e  
m i l i t a r y  f o r c e g  in b e i n g  in  t h e  f a c e  of  a r e a s o n a b l e  l e v e l  of  a t t r i t i o n .  

N o w  t h a t  I h a v e  t h r o w n  m o s t  of  t h e  b a b y  of  w a r  c a p a b i l i t y  ou t  w i t h  
t h e  b a t h w a t e r  of  n o n e s s e n t i a l s ,  I c a n  c o n c e n t r a t e  h a p p i l y  on  t h e  s e v e r e d  
l i m b  w h i c h  c a n  be  t r e a t e d  to  s o m e  d e g r e e  b y  p u r e l y  e c o n o m i c  a n a l y s i s .  
I w a n t  to  b e g i n  w i t h  s o m e  v e r y  s i m p l e  a n d  f o r  t h a t  r e a s o n  p r o b a b l y  
u n s a t i s f a c t o r y  m e a s u r e s  o f  e c o n o m i c  c a p a b i l i t y .  B u t  I w a n t  to  a d d  t h a t  
I t h i n k  we  w i l l  c o m e  o u t  w i t h  t h e  c o n c l u s i o n  t h a t  t h e y  a r e  p e r h a p s  n o t  
a s  u n s a t i s f a c t o r y  a s  a t  f i r s t  g u e s s  we  m i g h t  s u p p o s e .  

T h e  p r o c e d u r e  t h a t  I s u g g e s t  we f o l l o w  i s  t h i s :  f i r s t  we  c o n s t r u c t  
s o m e  m e a s u r e  o f  t h e  t o t a l  r e s o u r c e s  o f  an  e c o n o m y ;  s e c o n d ,  we m a k e  
a n  e s t i m a t e  o f  t h e  p r o p o r t i o n  of  t h o s e  r e s o u r c e s  t h a t  c o u l d  u n d e r  v a r i o u s  
c i r c u m s t a n c e s  b e  a l l o c a t e d  to  t h e  m i l i t a r y  s e c t o r  of  t h e  e c o n o m y ;  a n d ,  
t h i r d ,  we  l o o k  a t  h o w  r a p i d l y  t h e  c o n v e r s i o n  o f  t h e s e  r e s o u r c e s  f o r  
m i l i t a r y  p u r p o s e s  c a n  be  u n d e r t a k e n  a n d  w h a t  t h e  l i m i t s  to  t h e  n e c e s s a r y  
s h i f t s  m a y  b e .  

I w o u l d  l i k e  t o  i s s u e  o n e  s t a t i s t i c a l  w a r n i n g  in  a d v a n c e .  A n y  c o n -  
c l u s i o n  I s t a t e  w h i c h  w o u l d  be  a l t e r e d  i f  y o u  r a i s e d  o r  l o w e r e d  a n y  of  
t h e  f i g u r e s  by  20 p e r c e n t  i s  a c o n c l u s i o n  w h i c h  c a n n o t  be  s u p p o r t e d .  W e  
a r e  t a l k i n g  a b o u t  o r d e r s  o f  m a g n i t u d e  h e r e  a n d  n o t  a b o u t  p r e c i s e  a n d  
e x a c t  q u a n t i t i e s .  

C h a r t  1, p a g e  6 . - - T h i s  f i r s t  c h a r t  i s  a v e r y  r o u g h ,  o v e r a l l  a p p r o x -  
i m a t e  m e a s u r e  o f  t h e  p r e s e n t  t o t a l  o u t p u t  in  t h e  m a j o r  a r e a s  of  t h e  w o r l d .  
T h e  e c o n o m i s t  c a l l s  t h i s  m e a s u r e  t h e  g r o s s  n a t i o n a l  p r o d u c t .  I t  i s  a 
r o u g h  i n d e x  of  t h e  t o t a l  v a l u e  o f  a l l  t h e  g o o d s  a n d  s e r v i c e s  p r o d u c e d  in  
a n  e c o n o m y  in  a g i v e n  p e r i o d .  

N o w ,  l e t  u s  f o r g e t  f o r  t h e  m o m e n t  t h e  y e l l o w  b a r s  on  t h i s  c h a r t  
a n d  c o n c e n t r a t e  on  t h e  g r e e n  o n e s ,  w h i c h  r e p r e s e n t  e s t i m a t e s  o f  g r o s s  
n a t i o n a l  p r o d u c t  f o r  a n u m b e r  of  a r e a s  of  t h e  w o r l d .  T h e  s c a l e  a g a i n s t  
w h i c h  t h e s e  b a r s  a r e  p l o t t e d  i s  a t  t h e  t o p  of  t h e  c h a r t ,  bu t  t h e  a c t u a l  
n u m b e r s  a r e  l e s s  i m p o r t a n t  t h a n  t h e  r e l a t i o n s  b e t w e e n  t h e  b a r s  e x h i b i t e d  
in  t h i s  c h a r t .  
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As you can  s e e ,  I have  s e p a r a t e d  out fou r  g r o u p s  of c o u n t r i e s :  
the  Uni t ed  S ta tes  and C a n a d a ,  which  wil l  a l m o s t  c e r t a i n l y  in any  f u t u r e  
m a j o r  w a r  o p e r a t e  as  a unit;  NATO and Japan;  the  whole  Sovie t  Bloc  
a r e a ;  and the  b a l a n c e  of t he  w o r l d .  The  l a s t  is  m a d e  up of n o n - N A T O  
E u r o p e ,  wh ich  i n c l u d e s  m a i n l y  the  E u r o p e a n  n e u t r a l s - - S w e d e n ,  S w i t z e r -  
land,  A u s t r i a ,  I c e l a n d ,  and  Spain; L a t i n  A m e r i c a ,  w h i c h  we m a y  o r  
m a y  not  be ab le  to count  upon in a f u t u r e  con f l i c t  as  p a r t  of the F r e e  
Wor ld ;  a l l  of F r e e  A s i a ,  e x c l u d i n g  Japan ;  and a l l  of A f r i c a .  T h e s e  
f i g u r e s  a r e  a s  of 1952. 

Now, a s  you can s e e  f r o m  th is  r o u g h  o v e r a l l  m e a s u r e  of the  g r o s s  
n a t i o n a l  p r o d u c t  of t h e s e  a r e a s  in 1952, the Un i t ed  S ta te s  and  C a n a d a ,  
had  a to t a l  v o l u m e  of output  o v e r  t w i c e  tha t  of the  e n t i r e  Sovie t  Bloc ,  
and  a l s o  o v e r  t w i c e  tha t  of the  NATO c o u n t r i e s  plus  J a p a n .  

s 

You can  s e e  tha t  the Soviet  Bloc  wi thou t  China  has  a l i t t l e  l e s s  than  
the  N A T O  c o u n t r i e s .  If you t h r o w  China  in,  it has  a v e r y  s m a l l  m a r g i n  
of s u p e r i o r i t y .  A c t u a l l y ,  if we had  the 1955 f i g u r e s ,  th i s  m a r g i n  would  
be s o m e w h a t  g r e a t e r  b e c a u s e  the  r a t e  of g r o w t h  of the  Sovie t  Bloc  is  
s u b s t a n t i a l l y  g r e a t e r  than  the  r a t e  of g r o w t h  of W e s t e r n  E u r o p e  and 
J a p a n .  

You note  tha t  a l t hough  A f r i c a  m a y  have  e n o r m o u s  p o t e n t i a l  r e s o u r c e s ,  
what  we a r e  h e r e  look ing  at  is  the  p r e s e n t  l e v e l  of output; and  for  a l l  
p r a c t i c a l  p u r p o s e s  A f r i c a  can be n e g l e c t e d ,  b e c a u s e  i ts  to ta l  output  is  
so  r e l a t i v e l y  s m a l l .  

Tha t  c a n ' t  qu i te  be sa id  of F r e e  A s i a ,  a l t hough  i t s  to ta l  output  i s  
not  v e r y  g r e a t .  F r e e  A s i a ' s  to ta l  output  i s  of the  s a m e  o r d e r  of m a g -  
n i t ude  a s  tha t  of the  E u r o p e a n  s a t e l l i t e s  and  Ch ina  t a k e n  t o g e t h e r .  We 
wi l l  s e e  in a m o m e n t  tha t  t h e r e  is good r e a s o n  why if we a r e  t a l k i n g  
abou t  e c o n o m i c  p o t e n t i a l  fo r  w a r ,  we can  a l s o  n e g l e c t  the  bulk  of F r e e  
As i a  a s  a m a j o r  f a c t o r  in the  p i c t u r e .  

One f ina l  c o m m e n t  abou t  the  c o m p o s i t i o n  of W e s t e r n  E u r o p e :  T h r e e -  
q u a r t e r s  of t h i s  NATO e c o n o m i c  c a p a b i l i t y  is  in the  t h r e e  c o u n t r i e s  
Eng land ,  F r a n c e ,  and G e r m a n y .  T h e y  c o n s t i t u t e  abou t  75 p e r c e n t  of- 
the  g r o s s  n a t i o n a l  p r o d u c t  of the  NATO c o u n t r i e s .  I t a ly  h a s  a n o t h e r  
10 p e r c e n t ,  l e a v i n g  15 p e r c e n t  for  a n u m b e r  of s m a l l e r  p o w e r s .  

The  f i r s t  q u e s t i o n  we want  to a s k  about  t h i s  m e a s u r e  is  w h e t h e r  it  
is  an  a p p r o p r i a t e  m e a s u r e  of the  m a x i m u m  flow of r e s o u r c e s  wh ich  
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t h e s e  a r e a s  c a n  d e v e l o p .  O ne  q u a l i f i c a t i o n  i s  i m p o r t a n t .  T h e s e  a r e  
a l l  p e a c e t i m e  f i g u r e s .  T h e r e  o u g h t  to  be  s o m e  a l l o w a n c e  m a d e  f o r  
t h e  a d d i t i o n a l  e f f o r t  w h i c h  a n  e c o n o m y  c a n  p u t  f o r t h  in  w a r t i m e .  

In t h e  U n i t e d  S t a t e s  d u r i n g  W o r l d  W a r  II we  w e r e  a b l e  t o  a c h i e v e  
a t  t h e  p e a k  of  t h e  w a r  s o m e t h i n g  l i k e  25 p e r c e n t  h i g h e r  g r o s s  n a t i o n a l  
p r o d u c t  t h a n  w h a t  c o u l d  h a v e  b e e n  r e g a r d e d  a s  t h e  n o r m a l  p e a c e t i m e  
t r e n d .  O u r  m a x i m u m  o u t p u t  w a s  m o r e  t h a n  25 p e r c e n t  a b o v e  1941 .  
Bu t ,  i f  y o u  w e r e  to  p r o j e c t  t h e  w a y  in  w h i c h  y o u  m i g h t  r e a s o n a b l y  
h a v e  e x p e c t e d  t h e  g r o s s  p r o d u c t  to  g r o w  in t h e  U n i t e d  S t a t e s  i f  w e  h a d  
h a d  p e a c e  t h e  f i g u r e  f o r  t h e  y e a r  of  p e a k  w a r t i m e  o u t p u t  w o u l d  h a v e  
b e e n  a b o u t  25 p e r c e n t  b e l o w  w h a t  we a c t u a l l y  a c h i e v e d .  We w e r e  a b l e  
to  r e a c h  t h i s  h i g h e r  l e v e l  by  v i r t u a l l y  e l i m i n a t i n g  u n e m p l o y m e n t ,  b y  
e x p a n d i n g  t h e  h o u r s  of  w o r k  of  t h e  l a b o r  f o r c e ,  a n d  by  d r a w i n g  a lo t  o f  
p e o p l e  i n t o  t h e  l a b o r  f o r c e  w h o  w o u l d  no t  n o r m a l l y  b e  in  i t  s u c h  a s  h o u s e -  
w i v e s  a n d  t h e  l i k e .  So if  we  a r e  u s i n g  t h e s e  b a r s  a s  i n d i c e s  of  e c o n o m i c  
c a p a b i l i t y  f o r  w a r ,  we s h o u l d  e x t e n d  t h e m  s o m e w h a t  to  a l l o w  f o r  t h e  
s t r e t c h  t h a t  w a r t i m e  c i r c u m s t a n c e s  m a k e  p o s s i b l e .  

T h e  e c o n o m i c  a d v a n t a g e  of t h e  U n i t e d  S t a t e s  a n d  t h e  N A T O  p o w e r s  
o v e r  t h e  USSR is  p r o b a b l y  u n d e r s t a t e d  by  t h e  1952 f i g u r e s  s i n c e  t h e  

U S S R  w a s  p r o b a b l y  c l o s e r  to  i t s  m a x i m u m  l e v e l  o f  o u t p u t  t h a n  we  w e r e  
in  t h a t  y e a r .  In t h e  U n i t e d  S t a t e s  1952 w a s  a g o o d  y e a r ,  s o m e t h i n g  t h a t  
m o s t  e c o n o m i s t s  w o u l d  c a l l  a f u l l - e m p l o y m e n t  y e a r .  So we d o n ' t  h a v e  
t h e  p r o b l e m  of  u n u s u a l  s l a c k  in p e a c e t i m e  a c t i v i t y  to  c o n s i d e r .  T h e r e  
i s  s l a c k  w h e n  t h i s  f i g u r e  is  c o m p a r e d  w i t h  w a r t i m e  c a p a b i l i t i e s .  B u t  
t h e  g r o s s  p i c t u r e  o f  r e l a t i v e  c a p a b i l i t i e s  i s  n o t  m u c h  a f f e c t e d  b y  t h i s  
c o n s i d e r a t i o n .  P e r h a p s  t h e  r e l a t i v e  c a p a b i l i t y  o f  t h e  W e s t  in  e c o n o m i c  
t e r m s  s h o u l d  be  i n c r e a s e d  a l i t t l e  o v e r  w h a t  y o u  w o u l d  g e t  f r o m  l o o k i n g  
a t  t h e  p e a c e t i m e  g r o s s  p r o d u c t  f i g u r e s  by  t h e m s e l v e s .  

Now, the second approximation of what we are trying to get at is 
this: So far we have looked at the total volume of goods and services, 
but we haven't brought in people at all. Now, people are a mixed bless- 
ing to a war economy. They have their advantages and they have their 
disadvantages. Their principal advantage from a military point of view 
is that people can be soldiers. Their principal disadvantage from a 
military point of view is that people have to be fed and clothed, and 
that economic activity devoted to feeding and clothing them is economic 
activity diverted from more direct military purposes. 

\ 



The first thing we want to look at is what the distribution of people 
is as compared to the distribution of total output. You note that whereas 
Chart 1 is so designed that the total output goes down as you go down 
the chart, you get exactly the reverse situation in the yellow bars, which 
represent population measured on the bottom scale. The population goes 
in just the opposite direction. Whereas China, whose gross product is 
represented by the smallgreen square, really has a very small fraction 
of the total product of the West, China's population is greater than that 
of the United States and the NATO powers put together. And, of course, 
when you get down to the other parts of the world, you find that the popu- 
lation of Free Asia is even substantially larger than the population of 
China. 

Now, what is significant about people in relation to economic capa- 
bility ? On the one hand, we can make soldiers of them; and on the 
other hand they have to be fed. 

At  o n e  e x t r e m e  w h e n  t h e  r a t i o  o f  t h e  g r o s s  p r o d u c t  to  p o p u l a t i o n  i s  
a t  i t s  s m a l l e s t ,  we c a n  n e g l e c t  g r o s s  p r o d u c t  a s  a s o u r c e  o f  e c o n o m i c  
w a r  p o t e n t i a l ,  b e c a u s e  w h e n  t h e  p e r  c a p i t a  i n c o m e  g e t s  b e l o w  a c e r t a i n  
l e v e l ,  a l l  t h e  r e s o u r c e s  o f  t h e  c o u n t r y  a r e  e s s e n t i a l l y  r e q u i r e d  s i m p l y  
to  k e e p  t h e  p e o p l e  a l i v e  a n d  t h e r e  a r e  v e r y  f e w  r e s o u r c e s  l e f t  o v e r  f o r  
e m p l o y m e n t  in  m o d e r n  w a r f a r e .  C e r t a i n l y  t h i s  i s  t h e  c a s e  w i t h  r e s p e c t  
to  C h i n a ,  w i t h  r e s p e c t  to  t h e  w h o l e  of  F r e e  A s i a ,  a n d  w i t h  r e s p e c t  t o  
A f r i c a ,  w h e r e  t h e  c o m p a r i s o n s  of  t h e  g r o s s  p r o d u c t  a n d  t h e  p o p u l a t i o n  
a r e  s u c h  t h a t  t h e  a n n u a l  p e r  c a p i t a  i n c o m e ,  a s  I w i l l  s h o w  y o u  in  a 
m o m e n t ,  c o m e s  ou t  w e l l  b e l o w  100 d o l l a r s .  

F o r  t h e s e  p u r p o s e s  we  r e a l l y  h a v e  to  n e g l e c t  t h e  g r o s s  p r o d u c t s  of  
t h o s e  c o u n t r i e s  w i t h  p o p u l a t i o n s  s o  g r e a t  t h a t  t h e i r  p e r  c a p i t a  l e v e l s  of  
i n c o m e  a r e  b e l o w  100 d o l l a r s  a h e a d ,  l e t  u s  s a y ,  o r  s o m e t h i n g  of  t h i s  
s o r t .  

N o w ,  t h i s  s t a t e m e n t  i s  a l w a y s  c h a l l e n g e d ,  b e c a u s e  p e o p l e  d o n ' t  
u n d e r s t a n d  w h a t  i t  m e a n s .  I t  d o e s n ' t  m e a n  t h a t  t h e s e  c o u n t r i e s  a r e n ' t  
m i l i t a r i l y  i m p o r t a n t .  W h a t  i t  d o e s  m e a n  i s  t h a t  t h e i r  c o n t r i b u t i o n  t o  
e c o n o m i c  c a p a b i l i t y  f o r  w a r  c a n  b e  r e g a r d e d  a s  n e g l i g i b l e .  

O b v i o u s l y  i t  w o u l d  be  r i d i c u l o u s  t o  s a y  a t  t h e  p r e s e n t  t i m e ,  w i t h  
t h e  s t a t e  o f  t h e  n e w s  b e i n g  w h a t  i t  i s ,  t h a t  C h i n a  c a n  be  w r i t t e n  of f  a s  
t h o u g h  i t  d i d n ' t  e x i s t  a t  a l l  on  t h e  i n t e r n a t i o n a l  s c e n e .  On  t h e  o t h e r  
h a n d ,  I w o u l d  s u g g e s t  t h a t  i f  we  a r e  t a l k i n g  o n l y  a b o u t  e c o n o m i c  
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c a p a b i l i t y  f o r  w a r ,  C h i n a  c a n  b e  w r i t t e n  off .  T h e  r e a s o n  C h i n a  w a s  
a b l e  to  pu t  up  s u c h  a v e r y  e f f e c t i v e  f i g h t  in  N o r t h  K o r e a  a g a i n s t  t h e  
A m e r i c a n  m i l i t a r y  m a c h i n e  w a s  in  v e r y  c o n s i d e r a b l e  p a r t  t h a t  C h i n a  
w a s  s u p p l i e d  w i t h  i t s  e c o n o m i c  s i n e w s  f r o m  t h e  S o v i e t  U n i o n .  I f  
C h i n a  h a d  b e e n  d e p e n d e n t  on  h e r  own  s u p p l i e s ,  h e r  p o t e n t i a l  w o u l d  
h a v e  b e e n  v e r y  m u c h  l o w e r .  

T h a t  d o e s n ' t  m e a n  t h a t  i t  w o u l d  n e c e s s a r i l y  h a v e  b e e n  a n  e a s y  j o b  
to  b e a t  t h e  C h i n e s e  in  K o r e a ,  b e c a u s e ,  a s  I s a i d  b e f o r e ,  e c o n o m i c  p o -  
t e n t i a l  i s  o n l y  o n e  p a r t  o f  t h e  s t o r y .  If  you  do n o t  i n c l u d e  m i l i t a r y  m a n -  
p o w e r  a s  a p a r t  o f  e c o n o m i c  p o t e n t i a l - - a n d  I w o u l d n ' t  s o  i n c l u d e  i t ,  t h e n  
o b v i o u s l y  y o u  l e a v e  ou t  a m a j o r  m i l i t a r y  e l e m e n t  i m p o r t a n t  in  a n y  c o n -  
f l i c t ,  w h i c h  d o e s n ' t  h a p p e n  to  c o m e  u n d e r  t h e  r u b r i c  of e c o n o m i c  c a p a -  
b i l i t y .  

In  w h a t  f o l l o w s ,  I p r o p o s e  to  n e g l e c t  t h e  E u r o p e a n  n e u t r a l s ,  L a t i n  
A m e r i c a ,  F r e e  A s i a ,  a n d  A f r i c a  f o r  a v a r i e t y  of  r e a s o n s .  A c t u a l l y ,  
t h e  E u r o p e a n  n e u t r a l s  p r o b a b l y  o u g h t  to  be  t h r o w n  i n t o  t h e  N A T O  p o r t i o n ,  
b e c a u s e ,  i f  t h e r e  w e r e  a r e a l  w o r l d  c o n f l i c t ,  t h e  c h a n c e s  t h a t  t h e  S w e d e s  
a n d  t h e  S w i s s  w o u l d  be  a b l e  to  s t a y  ou t  of  i t  a r e  v e r y  s m a l l .  L a t i n  
A m e r i c a  we  c a n  l e a v e  ou t ,  p a r t l y  b e c a u s e  i t s  r e s o u r c e s  a r e  l i m i t e d ,  
e x c e p t  f o r  a f e w  p a r t i c u l a r  c o m m o d i t i e s  a n d  p a r t l y  b e c a u s e  p o l i t i c a l l y  
we  s i m p l y  d o n ' t  k n o w  w h e r e  i t  w i l l  s t a n d  in  t h i s  k i n d  of  c o n f l i c t .  A s i a  
( i n c l u d i n g  t h e  M i d d l e  E a s t )  a n d  A f r i c a  I a m  l e a v i n g  ou t ,  on t h e  g r o u n d  
t h a t  t h e i r  p e r  c a p i t a  i n c o m e  i s  s o  l ow  t h a t  t h e i r  e c o n o m i c  c o n t r i b u t i o n  
to  a m o d e r n  m i l i t a r y  e f f o r t  i s  i n e v i t a b l y  g o i n g  to  be  q u i t e  i n s i g n i f i c a n t ,  
e x c e p t  f o r  o n e  o r  t w o  c o m m o d i t i e s  l i k e  o i l .  

Char% 2, p a g e  1 1 . - - C h a r t  2 s h o w s  u s  t h e  f i g u r e s  r e d u c e d  to  a p e r  
c a p i t a  b a s i s .  N e g l e c t  t h e  c o l o r s  f o r  t h e  m o m e n t  a n d  s i m p l y  l o o k  a t  t h e  
o v e r a l l  l e n g t h  of  t h e  b a r s ,  w h i c h  r e p r e s e n t  in  t e r m s  of  d D l l a r s  p e r  h e a d  
of  t h e  p o p u l a t i o n  in  1952 t h e  p e r  c a p i t a  g r o s s  p r o d u c t  o f  t h e s e  a r e a s .  
T h i s ,  I t h i n k ,  d e m o n s t r a t e s  v e r y  c l e a r l y  w h y  C h i n a  a n d  F r e e  A s i a  c a n  
be  n e g l e c t e d  f o r  t h e  t i m e  b e i n g .  I h a v e n ' t  e v e n  b o t h e r e d  to  p u t  A f r i c a  
on t h e  c h a r t ,  b e c a u s e  i t  i s  l o w e r  t h a n  a n y  of  t h e s e .  T h e  s a t e l l i t e s  a r e  
i n s i g n i f i c a n t ,  e v e n  t h o u g h  t h e  E u r o p e a n  s a t e l l i t e s  h a v e  a p e r  c a p i t a  
p r o d u c t  w h i c h  i s  a b o v e  t h a t  o f  a n u m b e r  of  t h e  S o u t h e r n  E u r o p e a n  
c o u n t r i e s ,  s u c h  a s  S p a i n ,  s o u t h e r n  I t a l y  a n d  G r e e c e .  T h e  N A T O  
c o u n t r i e s  h a v e  a n  a v e r a g e  p e r  c a p i t a  i n c o m e  w h i c h  i s  a l i t t l e  a b o v e  
t h a t  o f  t h e  U S S R ,  t h o u g h  b o t h  g r o s s  p r o d u c t  a n d  p o p u l a t i o n  a r e  s o  
n e a r l y  t h e  s a m e  t h a t  t h e  d i f f e r e n c e  i s  n o t  s i g n i f i c a n t .  On  t h e  o t h e r  
h a n d ,  t h e r e  i s  g r e a t  v a r i a t i o n  a m o n g  t h e  N A T O  c o u n t r i e s .  T h e  U n i t e d  
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K i n g d o m  h a s  a p e r  c a p i t a  i n c o m e  v e r y  m u c h  l a r g e r  t h a n  t h e  o t h e r s ,  
b e i n g  a b o u t  h a l f  t h a t  of t h e  U n i t e d  S t a t e s .  

N o w  we c o m e  to  t h e  q u e s t i o n  of  w h a t  p r o p o r t i o n  of  t h i s  t o t a l  g r o s s  
p r o d u c t  c a n  b e  d e v o t e d  to  m i l i t a r y  a c t i v i t y .  We h a v e  t a k e n  a s  o u r  f i r s t  
a p p r o x i m a t i o n  to  a m e a s u r e  of  e c o n o m i c  c a p a b i l i t y  t h e  g r o s s  p r o d u c t .  
H o w  do  we  h a v e  to  a d j u s t  t h i s  m e a s u r e ,  to  a l l o w  f o r  t h e  f a c t  t h a t  o n l y  
p a r t  o f  g r o s s  p r o d u c t  i s  a v a i l a b l e  f o r  m i l i t a r y  u s e ?  

T h e r e  i s  a l i n e  of  a r g u m e n t ,  w h i c h  i s  v e r y  t e m p t i n g  h e r e ,  w h i c h  ' 
w o u l d  l e a d  us  to  t h e  c o n c } u s i o n  t h a t  t h e  W e s t  h a s  a v e r y  m u c h  g r e a t e r  
e d g e  t h a n  t h e  g r o s s  p r o d u c t  f i g u r e s  w o u l d  s u g g e s t .  T h i s  l i n e  of  a r g u -  
m e n t  r u n s  s o m e w h a t  a s  f o l l o w s :  T h e r e  i s  a m i n i m u m  l e v e l  of  c i v i l i a n  
c o n s u m p t i o n  w h i c h  y o u  c a n  a c h i e v e  in  a n y  e c o n o m y .  I t  i s  r e a s o n a b l e  
to  a s s u m e  t h a t  t h e  S o v i e t  U n i o n  h a s  a c h i e v e d  p r e t t y  c l o s e  to  t h i s  m i n i -  
m u m  l e v e l  of  c o n s u m p t i o n ,  b e c a u s e  t h a t  h a s  b e e n  t h e i r  s t a t e d  o b j e c t i v e  
t o  m a x i m i z e  c a p i t a l  f o r m a t i o n  a n d  i n v e s t m e n t  in  m i l i t a r y  e q u i p m e n t ,  
a n d  to  h o l d  t h e  c i v i l i a n  s t a n d a r d  o f  l i v i n g  d o w n  to  t h e  n e c e s s i t i e s .  N o t  
o n l y  i s  i t  t h e i r  s t a t e d  o b j e c t i v e ,  bu t  t h e y  h a v e  b e e n  e x t r a o r d i n a r i l y  s u c -  
c e s s f u l  in r e a c h i n g  t h i s  o b j e c t i v e .  

N o w ,  i t  i s  t e m p t i n g  to  s ay :  W h y  d o n ' t  we  t a k e  t h i s  l e v e l ,  r e p r e s e n t e d  
by t h e  p i n k  p a r t  o f  t h e  b a r  f o r  t h e  S o v i e t  U n i o n ,  a s  i n d i c a t i n g  t h e  m i n i m u m  
to  w h i c h  a n y  i n d u s t r i a l  c i v i l i a n  p o p u l a t i o n ' s  p e r  c a p i t a  c o n s u m p t i o n  c a n  

be  r e d u c e d ?  W h y  n o t  s a y  t h a t  i t  a l w a y s  t a k e s  s o m e t h i n g  o f  t h e  o r d e r  o f  

325 o r  350 d o l l a r s  p e r  h e a d  in  a n y  i n d u s t r i a l  s o c i e t y  t o  m a i n t a i n  a m i n i -  
m u m  standard of consumption for the civilian population and that all of a 
country's gross national product above this can be applied to military 

purposes ? 

If  t h i s  w e r e  t r u e ,  i f  a l l  o t h e r  c o u n t r i e s  c o u l d  b e  s q u e e z e d  d o w n  to  
s o m e w h e r e  n e a r  t h i s  l e v e l ,  t h e r e  w o u l d  be  a n  e n o r m o u s  a d v a n t a g e  f o r  
t h e  U n i t e d  S t a t e s .  I f  y o u  c o u l d  c u t  c i v i l i a n  c o n s u m p t i o n  d o w n  t h i s  f a r ,  
y o u  c o u l d  r e l e a s e  a v e r y  l a r g e  p o r t i o n  of  t h e  g r o s s  n a t i o n a l  p r o d u c t  o f  
t h e  U n i t e d  S t a t e s  f o r  m i l i t a r y  p u r p o s e s .  In  t h e  U n i t e d  K i n g d o m ,  i f  y o u  
c o u l d  c u t  c i v i l i a n s  to  a s i m i l a r  l e v e l ,  y o u  c o u l d  r e l e a s e  a v e r y  s u b s t a n -  
t i a l  a m o u n t .  In  t h e  N A T O  c o u n t r i e s  i t  w o u l d  be  t h e  s a m e .  Y o u  w o u l d  
b e  a b l e  to  r e l e a s e  f o r  m i l i t a r y  p u r p o s e s  in  t h e  N A T O  c o u n t r i e s  on  t h e  
a v e r a g e  a l a r g e r  f r a c t i o n  t h a n  c o u l d  be  r e l e a s e d  in  t h e  USSR.  

T h e  U n i t e d  S t a t e s ,  a s  y o u  s e e ,  c o u l d  m a k e  s o m e t h i n g  l i k e  f i v e -  
s i x t h s  of  i t s  t o t a l  n a t i o n a l  p r o d u c t  a v a i l a b l e  f o r  m i l i t a r y  p u r p o s e s  i f  
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t h i s  a s s u m p t i o n  w e r e  va l id ,  and the  U n i t e d  K i n g d o m  about  t w o - t h i r d s  
of i t s  t o t a l  n a t i o n a l  p r o d u c t .  

U n f o r t u n a t e l y ,  th i s  a s s u m p t i o n  is not  an  a c c e p t a b l e  one,  fo r  
r e a s o n s  wh ich  I want  to exp l a in .  C i v i l i a n  c o n s u m p t i o n  canno t  be cut  
in a d v a n c e d  c o u n t r i e s  wi th  h igh  s t a n d a r d s  of l iv ing  to the s a m e  l e v e l  
wh ich  ob ta in s  in c o u n t r i e s  wi th  s u b s t a n t i a l l y  l o w e r  s t a n d a r d s  of l iv ing .  
I would  l ike  to  s t a t e  a g e n e r a l  r u l e  which ,  s i n c e  t h e r e  is  no o t h e r  b a s i s  
f o r  it than  the  fac t  that  I a s s e r t  i t ,  I a m  going  to ca l l  " M i l l i k a n ' s  Law.  " 
M i l l i k a n ' s  L a w  is  tha t  fo r  e c o n o m i c  r e a s o n s  you can  n e v e r  r e d u c e  the  
p r o p o r t i o n  of the  n a t i o n a l  p r o d u c t  of an  i n d u s t r i a l  c o u n t r y  d e v o t e d  to 
c o n s u m p t i o n  b e l o w  50 p e r c e n t .  

The margin of error in the application of this rule is undoubtedly 
great. Nevertheless, I think I can defend both on historical evidence 
and on analytical grounds the rough rule of thumb that 50 percent of the 
peacetime gross product is about as far as you can squeeze civilian con- 
sumption. 

L e t  m e  e l a b o r a t e  f u r t h e r  on the  l i m i t s  to which  the  n o n m i l i t a r y  u s e s  
of the  g r o s s  p r o d u c t  can  be r e d u c e d  in w a r t i m e .  In the  f i r s t  p l a c e ,  you 
wi l l  no te  ( s e e  c h a r t  2) tha t  t h e s e  b a r s  a r e  d iv ided  in to  t h r e e  c o l o r s .  The  
p ink is  c o n s u m p t i o n ;  the  b lue  is i n v e s t m e n t ,  by which ,  of c o u r s e ,  we 
m e a n  not  i n v e s t m e n t  a s  the  Wa l l  S t r e e t  f i n a n c i e r  u s e s  the t e r m ,  but tha t  
p a r t  of the r e s o u r c e s  of a c o u n t r y  tha t  goes  into  cap i t a l  e q u i p m e n t ,  in to  
p lan t ,  and  into  e x p a n s i o n  of i n v e n t o r y ;  and  the  y e l l o w  is ,  of c o u r s e ,  
d e f e n s e .  

I s h o u l d  s ay  fo r  t h o s e  of you who a r e  f a m i l i a r  wi th  n a t i o n a l  i n c o m e  
s t u d i e s  tha t  I have  t a k e n  the  n o n d e f e n s e  g o v e r n m e n t  e x p e n d i t u r e s  and 
d i v i d e d  t h e m  in to  two c a t e g o r i e s :  

(1} T h o s e  G o v e r n m e n t  e x p e n d i t u r e s  which  can  be d e s c r i b e d  
as  publ ic  c o n s u m p t i o n  s u c h  as  m a i n t a i n i n g  s e r v i c e s  to the publ ic  a r e  
i n c l u d e d  in the  c o n s u m p t i o n  f i g u r e s .  

(2) T h o s e  G o v e r n m e n t  e x p e n d i t u r e s  wh ich  invo lve  a d d i t i o n s  
to p l a n t - - p o s t o f f i c e s ,  s c h o o l s ,  h i g h w a y s - - a r e  in the  b lue  i n v e s t m e n t  
f i g u r e s  

Now, l e t ' s  look at  t h e s e  two k inds  of n o n m i l i t a r y  u s e s  of g r o s s  
p r o d u c t  and c o n s i d e r  f i r s t  the  f a c t o r s  wh ich  a f f ec t  the  c a p a c i t y  of any  
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country in the long run to cut back these uses in favor of military uses; 
and, second, the factors which affect short-run flexibility--the degree 
to which the resources that might be released could in the short run be 
applied immediately to military production. 

I am going to talk entirely here about economic limits, not political 
or psychological limits to what is possible. Millikan's Law is not based 
on any assumption about what is politically bearable in a country, what 
the people will take, or what is required to maintain morale. It is based, 
rather, on some economic considerations. Some of these considerations 
suggest that the United States is at a disadvantage compared to Russia in 
cutting consumption. Others suggest reasons why it may be easier for 
us than for them to make such cuts. 

One limit in an advanced society like the United States is placed by 
the fact that the high level of civilian consumption in this country does 
not simply represent a lot of luxuries that we could cut off tomorrow if 
we were willing to live on a more sparse and limited scale. In part 
this high level reflect the fundamental organization of our whole eco- 
nomic means of carrying on the productive process. To reduce this 
level sharply to the levels which are presently current in the USSR 
would require a complete reorganization of our economy, a reorganiza- 
tion which would involve entirely different capital assets than those we 
now have as well as a wholly different social and economic structure. 
Let me give you a couple of fairly simple examples. 

Take automobile transportation. Virtually nobody except commis- 
sars ride in automobiles in the USSR at the present time. But the whole 
pattern of distribution of work places and living places in the United 
States is based upon an assumption of the availability of large amounts 
of automobile transportation. People have to have automobile transpor- 
tation to get to work in the United States. If we were to start from 
scratch and had twenty years time in which to rearrange our pattern 
of living, we could move people back from the suburbs to which they 
have moved, into the center of the cities, rebuild all the trolley lines 
that have been allowed to go to pieces, and develop a great many more 
trolley lines than we ever had before. That is one of the readjustments 
we could make if we had a great deal of time. But the simple fact of 
the matter is that in any kind of reasonable period, automobile trans- 
portation is not just a luxury. It is the way we do business in this 
country. 

\ 
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T h e r e  a r e  a lot  of o t h e r  e x a m p l e s .  The  r e l a t i o n  b e t w e e n  c lo th ing  
and  the  a v a i l a b i l i t y  of h e a t i n g  is  one .  If we w e r e  E s k i m o s  a c c u s t o m e d  
to l iv ing  in a cold c l i m a t e  wi thou t  hea t ,  wi th  the  k ind of c l o t h e s  th i s  
r e q u i r e s ,  we could  cut out c c a l  for  h e a t i n g .  But we c a n ' t  do th i s .  We 
cou ld  cut  down fuel  c o n s u m p t i o n  fo r  h e a t i n g  to s o m e  d e g r e e ,  a s  we did 
d u r i n g  the  w a r ,  but  we c o u l d n ' t  cut  it  out  e n t i r e l y  in the Un i t ed  S ta te s  
in a s h o r t  p e r i o d ,  wi th  o u r  p r e s e n t  p a t t e r n  of h o u s e  c o n s t r u c t i o n ,  of 
c lo th ing ,  et  c e t e r a ,  a l l  of wh ich  a r e  b a s e d  on the  a s s u m p t i o n  tha t  t h e s e  

f a c i l i t i e s  wi l l  be a v a i l a b l e .  

T a k e  the  r e f r i g e r a t i o n  of food.  Our  whole  food d i s t r i b u t i o n  p a t t e r n ,  
the k inds  of food we have  a v a i l a b l e ,  the way in which  we k e e p  it  and 
h a n d l e  it ,  a r e  a l l  b a s e d  on the  e x i s t e n c e  of r e f r i g e r a t i o n .  We c o u l d n ' t  
m o v e  to the  k ind  of food d i s t r i b u t i o n  e c o n o m i c s  in th i s  i n d u s t r i a l  coun-  
t r y  tha t  the  Sovie t  Union  has  at  p r e s e n t ,  even  if we wan ted  to and w e r e  
w i l l i ng  to t ake  it ,  b e c a u s e  our  who le  p r o d u c t i v e  m e c h a n i s m  is  not  g e a r e d  

to it .  

T h i s  i s  the  p r i n c i p a l  e c o n o m i c  l i m i t a t i o n  on the  d e g r e e  to w h i c h  you 
can  cut  c o n s u m p t i o n  in an a d v a n c e d  c o u n t r y - - t h e  fac t  tha t  c e r t a i n  con -  
s u m p t i o n  p a t t e r n s  a r e  bu i l t  r i g h t  in to  the  p r o d u c t i o n  s t r u c t u r e .  T h e y  
a r e  not  s i m p l y  l u x u r i e s ,  but th ings  tha t  have  b e c o m e  e s s e n t i a l  to c a r r y -  

ing on i m p o r t a n t  e c o n o m i c  a c t i v i t i e s .  You can  r e d u c e  s o m e  of t h e m ,  

but  you c a n ' t  cut  t h e m  out a l t o g e t h e r .  

Now, on the  f a v o r a b l e  s ide ,  t h e r e  is  a d i f f e r e n t  point .  A l a r g e  
p r o p o r t i o n  of the  c o n s u m e r  p a r t  of the  b a r  h e r e  in the  U n i t e d  S ta t e s  is  
the  p r o d u c t i o n  of c o n s u m e r  d u r a b l e s .  In a s e n s e  a l a r g e  p r o p o r t i o n  of 
t h i s  b a r  r e a l l y  ought  to be in the  b lue  i n v e s t m e n t  s e c t o r  r a t h e r  t han  the  
pink c o n s u m p t i o n  s e c t o r .  A u t o m o b i l e s ,  h o u s e s ,  d i s h w a s h e r s ,  a l l  k i n d s  
of h o u s e h o l d  e q u i p m e n t ,  a r e  not  t h i n g s  tha t  a r e  in fac t  c o n s u m e d  in the  
s a m e  y e a r  in w h i c h  they  a r e  p r o d u c e d .  T h e y  a r e  th ings  tha t  y i e l d  s e r v -  
i ce  o v e r  a p e r i o d  of t i m e .  T h e r e f o r e  i t  is  p o s s i b l e  to s top  o r  g r a d -  
ua l ly  r e d u c e  the  p r o d u c t i o n  of t h e s e  th ings  in any  g iven  y e a r  wi thou t  
s topp ing  the s e r v i c e s  t h e s e  th ings  y i e l d .  D u r i n g  the  w a r  we w e r e  ab l e  
fo r  e x a m p l e ,  v i r t u a l l y  to ha l t  a u t o m o b i l e  p r o d u c t i o n  wi thou t  by a n y  

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

H e r e  we have  a g r e a t  a d v a n t a g e .  We have  an a d v a n t a g e  o v e r  the  
NATO p o w e r s ,  and  the  NATO p o w e r s  have  an a d v a n t a g e  o v e r  the  USSR, 
in tha t  the  p r o p o r t i o n  of d u r a b l e s  in  our  to t a l  c o n s u m p t i o n  is v e r y  m u c h  
h i g h e r  than  it  i s  in E u r o p e ;  and the  p r o p o r t i o n  in E u r o p e  is v e r y  m u c h  
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h i g h e r  than  it is  in the USSR. Thus  fo r  a s h o r t  p e r i o d  at  l e a s t  we can  
cut  back  ou r  r e s o u r c e s  d e v o t e d  to the p r o d u c t i o n  of d u r a b l e s  m u c h  
f a r t h e r  than  the  b a r s  would s u g g e s t ,  m u c h  f a r t h e r  p r o p o r t i o n a t e l y  than  
could  be done  in the Soviet  B loc  c o u n t r i e s .  

Now fo r  a g e n e r a l  c o n c l u s i o n  with r e s p e c t  to the  c o n v e r s i o n  of 
c o n s u m p t i o n  goods .  In the  f i r s t  p l a c e ,  Sovie t  c o n s u m p t i o n  can  be cut  
v e r y ,  v e r y  l i t t l e ,  I would  g u e s s ,  be low i t s  p r e s e n t  l e v e l - - u n l e s s  fo r  
an  e x t r e m e l y  s h o r t  p e r i o d - - w i t h o u t  r e d u c i n g  m a r k e d l y  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  and of the  m i l i t a r y  m a c h i n e .  Un i t ed  S ta tes  c o n s u m p -  
t ion e x p e n d i t u r e  could  be cut  b a c k - - I  a m  m a k i n g  a p u r e  g u e s s  n o w - - t o  
m a y b e  55 p e r c e n t  of o u r  p r e s e n t  p e r  c ap i t a  output  Of c o n s u m p t i o n  goods  
and s e r v i c e s  o r  to a l e v e l  about  t h r e e  t i m e s  the  l e v e l  p r e s e n t l y  o b t a i n -  
ing  in the  Sovie t  Union.  E u r o p e a n  p r o d u c t i o n  could  p e r h a p s  be cut  b a c k  
to s o m e t h i n g  l ike  55 p e r c e n t  of i t s  p r e s e n t  l e v e l  o r  to a l e v e l  tha t  i s  
about  t w i c e  tha t  ob ta in ing  in the Sovie t  Union.  

If  th i s  e s t i m a t e  is c o r r e c t  what  we c o m e  out wi th  is tha t  r o u g h l y  
the s a m e  p r o p o r t i o n  of the  g r o s s  p r o d u c t  of e a c h  of t h e s e  t h r e e  s e t s  of 
c o u n t r i e s  is r e q u i r e d  fo r  w a r t i m e  c o n s u m p t i o n  in e a c h  c a s e .  If  th i s  
is  va l id  we e m e r g e  with  the c o n c l u s i o n  tha t  f r o m  th i s  point  of v i ew  g r o s s  
n a t i o n a l  p r o d u c t  is  not too bad an index  of e c o n o m i c  w a r  p o t e n t i a l .  If 
the  p r o p o r t i o n  tha t  has  to be devo t ed  to c o n s u m p t i o n  a c t i v i t i e s  is  r o u g h l y  
the  s a m e  in a l l  of t h e s e  c o u n t r i e s ,  the  index  of r e l a t i v e  s t r e n g t h  wi l l  be 
the  s a m e  w h e t h e r  you t ake  g r o s s  n a t i o n a l  p r o d u c t  o r  g r o s s  n a t i o n a l  p r o d -  
uct  l e s s  m i n i m u m  c o n s u m p t i o n .  

Now, l e t ' s  look fo r  a m i n u t e  at  the b lue  b a r s ,  the i n v e s t m e n t  c o m -  
ponent .  In the  f i r s t  p l ace ,  it is  i m p o r t a n t  to m a k e  one poin t  wi th  r e s p e c t  
to the  USSR. F o r  tha t  c o u n t r y  the d i s t i n c t i o n  b e t w e e n  the b lue  i n v e s t -  
m e n t  b a r  and  the  y e l l o w  m i l i t a r y  b a r  is  a v e r y ,  v e r y  d i f f i cu l t  one to 
m a k e .  The  Sov ie t s  have  so d e s i g n e d  t h e i r  p r o g r a m  of p lan t  c o n s t r u c t i o n  
tha t  a l a r g e  p a r t  of what  goes  on in the  USSR in tha t  b lue  i n v e s t m e n t  
s e c t o r  of the e c o n o m y  is fo r  p lant  and  e q u i p m e n t  wh ich  could  m o r e  or  
l e s s  d i r e c t l y  ~ e r v e  m i l i t a r y  ends .  

Thus ,  in the  USSR even  t h o s e  cap i t a l  goods  and  e q u i p m e n t  wh ich  
a r e  d e v o t e d  to n o n m i l i t a r y  i n v e s t m e n t - - t o  t r a c t o r  m a n u f a c t u r e ,  f o r  
e x a m p l e - - a r e  i n g e n i o u s l y  so  d e s i g n e d  tha t  t h e i r  c o n v e r s i o n  to m i l i t a r y  
u s e s  cou ld  be u n d e r t a k e n  with  an a b s o l u t e  m i n i m u m  of c o s t  and e f fo r t .  
A t r a c t o r  p lan t  i s  a l w a y s  m a d e  in such  a way tha t  i t  can  be t u r n e d  in to  
a tank  p lan t  v e r y  r a p i d l y  and v e r y  e a s i l y .  The  s a m e  is  t r u e  of o t h e r  

16 



k i n d s  o f  p l a n t s  p r o d u c i n g  c i v i l i a n  t y p e s  o f  e q u i p m e n t .  In  f a c t ,  i t  m a y  
w e l l  be  t h a t  o n e  of  t h e  m a i n  r e a s o n s  M a l e n k o v  w a s  d e f e a t e d  in  h i s  a t t e m p t  
to  i n c r e a s e  c o n s u m e r  g o o d s  p r o d u c t i o n  in t h e  USSR a s  a w a y  o f  i n c r e a s -  
i n g  m o r a l e  w a s  t h e  f a c t  t h a t  i f  t h e  U S S R  w e r e  r e a l l y  to  t u r n  i t s  a t t e n t i o n  
to  t h e  p r o d u c t i o n  o f  c o n s u m e r  d u r a b l e s  t h i s  w o u l d  r e q u i r e  a k i n d  of  i n -  
v e s t i n e n t  w h i c h  w o u l d  be  v e r y  m u c h  l e s s  u s a b l e  f o r  m i l i t a r y  p u r p o s e s  
t h a n  t h e  k i n d s  p r e s e n t l y  b e i n g  u n d e r t a k e n .  We  c a n ,  I t h i n k ,  a s s u m e  
t h a t  v i r t u a l l y  t h e  e n t i r e  s e c t i o n  of  t h e  S o v i e t  b a r  t h a t  i s  in  t h e  b l u e  i n -  
v e s t m e n t  a r e a  c o u l d  b e  d e v o t e d  to  m i l i t a r y  p r o d u c t i o n  of  o n e  k i n d  o r  
a n o t h e r  f a i r l y  e a s i l y  on  t h e  o u t b r e a k  of  w a r .  

F o r  a t i m e ,  v e r y  m u c h  t h e  s a m e  s o r t  o f  t h i n g  c o u l d  be  d o n e  h e r e .  
T h e  U n i t e d  S t a t e s  d i d  c u t  c i v i l i a n  i n v e s t m e n t  d o w n  to  a v e r y  s m a l l  p e r -  
c e n t a g e  o f  t h e  g r o s s  p r o d u c t  d u r i n g  W o r l d  W a r  II .  I t  w o u l d  t a k e  us  a 
l i t t l e  l o n g e r  t o  m a k e  t h e  c o n v e r s i o n ,  b u t  t h e  c o n v e r s i o n  by  a n d  l a r g e  
i s  p o s s i b l e  in  t h e  U n i t e d  S t a t e s .  A v e r y  l a r g e  p a r t  of  t h e  f r a c t i o n  of  
o u r  g r o s s  n a t i o n a l  p r o d u c t  w h i c h  n o w  g o e s  i n t o  p r i v a t e  i n v e s t m e n t  o f  
o n e  k i n d  o r  a n o t h e r  c o u l d  b e  s w i t c h e d  t o  m i l i t a r y  u s e s .  T h e  s a m e  i s  
t r u e  of  t h e  U n i t e d  K i n g d o m .  

B u t  t h e r e  i s  f o r  us  a s i g n i f i c a n t  l i m i t  on  t h i s .  If  t h e  w a r  g o e s  on  
t o o  l o n g ,  we  m a y  g e t  c a u g h t  s h o r t  b y  d i v e r t i n g  t o o  m a n y  of  o u r  r e s o u r c e s  
t o  m i l i t a r y  o u t p u t .  T h e  v e r y  f a c t  t h a t  o u r  c o n s u m p t i o n  p a t t e r n s  d e p e n d  
v e r y  l a r g e l y  on  t h e  a v a i l a b i l i t y  o f  c e r t a i n  d u r a b l e  g o o d s  m e a n s  t h a t  in  
t h e  l o n g  r u n - - t e n  y e a r s ,  f o r  i n s t a n c e - - w e  a r e  u n d e r  a m u c h  g r e a t e r  
n e c e s s i t y  of  d e v o t i n g  r e s o u r c e s  t o  c i v i l i a n  i n v e s t m e n t  s i m p l y  to  m a i n -  
t a i n  o u r  m i n i m u m  s t a n d a r d  of  l i v i n g  t h a n  i s  t h e  S o v i e t  U n i o n .  

T h u s ,  i f  y o u  t a k e  a p e r i o d  of  t w o ,  t h r e e ,  o r  f o u r  y e a r s ,  we  a r e  
q u i t e  w e l l  of f  w i t h  r e s p e c t  t o  t h e  S o v i e t  U n i o n .  I f  y o u  t a k e  a p e r i o d  of  
o n e  y e a r ,  we  a r e  w o r s e  off ,  b e c a u s e  t h e y  a r e  r e a d y  to  m a k e  t h e  c o n -  
v e r s i o n  m o r e  q u i c k l y  t h a n  w e .  I f  y o u  t a k e  a p e r i o d  of  m o r e  t h a n  f i v e  
y e a r s ,  we  a r e  p r o b a b l y  w o r s e  off ,  b e c a u s e  we  b e g i n  to  r u n  i n t o  r e q u i r e -  
m e n t s  f o r  r e p l a c e m e n t  o f  o u r  w h o l e  s t o c k  of  c a p i t a l ;  a n d ,  s i n c e  t h e  
s t o c k  of  c a p i t a l  on  w h i c h  we  r e l y  i s  s o  v e r y  m u c h  g r e a t e r  p e r  c a p i t a  
t h a n  t h e  s t o c k  of  c a p i t a l  on  w h i c h  t h e  USSR r e l i e s ,  o v e r  t h e  l o n g  r u n  
t h e  p r o b l e m  of  s t o p p i n g  c i v i l i a n  i n v e s t m e n t  w o u l d  be  v e r y  m u c h  m o r e  
s e r i o u s .  

O u r  c o n c l u s i o n  t h e n ,  w i t h  r e s p e c t  to  i n v e s t m e n t ,  i s  t h a t  f o r  a 
p e r i o d  of  s o m e t h i n g  l i k e  t w o  to  s e v e n  y e a r s  o u r  G N P  m e a s u r e  i s  s t i l l  
n o t  s o  b a d ,  b e c a u s e  t h e  b u l k  o f  o u r  c i v i l i a n  i n v e s t m e n t  c o u l d ,  l i k e  
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t h a t  o f  t h e  R u s s i a n s  b e  c o n v e r t e d  to  m i l i t a r y  p r o d u c t i o n .  W e  h a v e  
s e e n  t h a t  we  c o u l d  c u t  t h e  c o n s u m p t i o n  s e c t o r  b a c k  t o  v e r y  n e a r l y  t h e  
s a m e  p r o p o r t i o n  of  G N P  a s  in  t h e  U S S R .  So w e  c o n c l u d e  t h a t  f o r  a 
p e r i o d  of  t w o  to  s e v e n  y e a r s  i t  w o u l d  b e  p o s s i b l e  f o r  t h e  W e s t  t o  d e v o t e  
s o m e w h e r e  a r o u n d  45 p e r c e n t  o f  i t s  t o t a l  p r o d u c t  t o  m i l i t a r y  p u r p o s e s ,  
o r  a b o u t  t h e  s a m e  p r o p o r t i o n  a s  c o u l d  b e  a c h i e v e d  by  t h e  S o v i e t  B l o c ,  
e x c l u d i n g  C h i n a .  

I f  w e  w e r e  to  t a k e  a s h o r t e r  p e r i o d ,  a G N P  i n d e x  o v e r s t a t e s  t h e  
w e s t e r n  c a p a b i l i t y ,  b e c a u s e  i t  w o u l d  t a k e  us  l o n g e r  to  c o n v e r t .  I f  y o u  
t a k e  a l o n g e r  p e r i o d ,  a G N P  i n d e x  p r o b a b l y  a l s o  o v e r s t a t e s  t h e  W e s t ' s  
a d v a n t a g e ,  b e c a u s e  we  w o u l d  be  r e q u i r e d  to  d e v o t e  a l a r g e r  p o r t i o n  of  
o u r  r e s o u r c e s  i n  t h e  l o n g  r u n  to  m a i n t a i n  t h e  s t o c k  of  c i v i l i a n  c a p i t a l  
t h a n  w o u l d  b e  n e c e s s a r y  in  t h e  U S S R .  

I n o w  w a n t  t o  s a y  a f e w  w o r d s  a b o u t  h o w  t h e  p i c t u r e  o f  r e l a t i v e  c a p a -  
b i l i t i e s  b a s e d  u p o n  G N P  c o m p a r i s o n s  i s  a f f e c t e d  w h e n  we  l o o k  a t  t h e  
p a r t i c u l a r  s o r t s  o f  r e s o u r c e s  t h a t  a r e  e s p e c i a l l y  a p p r o p r i a t e  to  m i l i t a r y  
p r o d u c t i o n .  

I h a v e  a l r e a d y  i n d i c a t e d  t h a t  in  t h e  v e r y  s h o r t  r u n  t h e  U S S R  h a s  a n  
a d v a n t a g e  in t h e  f a c t  t h a t  b e c a u s e  of  t h e  w a y  i t  h a s  i t s  i n v e s t m e n t  p l a n -  
n e d ,  i t  i s  r e a d y  to  m a k e  t h e  c o n v e r s i o n  q u i c k l y .  On  t h e  o t h e r  h a n d ,  i f  
we  l o o k  a t  a s e r i e s  of  s e l e c t e d  i n d i v i d u a l  c o m m o d i t i e s ,  we  c a n  s e e  t h a t  
o u r  G N P  m e a s u r e  m a y  u n d e r e s t i m a t e  t h e  a d v a n t a g e  o f  t h e  W e s t  in  t e r m s  
o f  t h e  k i n d s  o f  p r o d u c t i o n  w h i c h  a r e  p a r t i c u l a r l y  r e l e v a n t  to  m i l i t a r y  
a c t i v i t y .  

C h a r t  3, p a g e  1 9 . - - H e r e  we  h a v e  t h e  p r o d u c t i o n  of  c o a l  in  t h e  
U n i t e d  S t a t e s ,  W e s t e r n  E u r o p e ,  J a p a n ,  t h e  U S S R ,  t h e  s a t e l l i t e s ,  a n d  
C h i n a .  H e r e  t h e  r e l a t i v e  p r o p o r t i o n s  o f  o u t p u t  a r e  m u c h  t h e  s a m e  a s  
t h e  G N P  p r o p o r t i o n s .  O u r  i n d e x  d o e s  n o t  n e e d  m o d i f i c a t i o n  in  t h i s  c a s e .  

W h e n  we  l o o k  a t  t h e  n e x t  c o m m o d i t y ,  s t e e l ,  we  f i n d  t h a t  t h e  W e s t  
h a s  a n  a d v a n t a g e  w h i c h  i s  p r o p o r t i o n a t e l y  c o n s i d e r a b l y  g r e a t e r  t h a n  i t s  
G N P  a d v a n t a g e .  T h i s  i s  p a r t i c u l a r l y  t r u e  in  t h e  W e s t e r n  E u r o p e a n  
c o u n t r i e s ,  w h e r e  y o u  w i l l  r e m e m b e r  t h a t  t h e  G N P  i s  a b o u t  t h e  s a m e  
a s  in  t h e  S o v i e t  U n i o n ,  b u t  w h e r e  s t e e l  p r o d u c t i o n  i s  v e r y  s u b s t a n t i a l l y  
g r e a t e r .  T h e r e  i s  a s p e c i a l  r e a s o n  f o r  t h a t ,  a b o u t  w h i c h  I w a n t  to  t a l k  
in  a m o m e n t .  
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When we look a t  p e t r o l e u m ,  the  a d v a n t a g e  of the  Wes t ,  of c o u r s e ,  
expands  e n o r m o u s l y .  Th i s  is  l a r g e l y  b e c a u s e  we have  had to d e v e l o p  
g r e a t  p e t r o l e u m  s u p p l i e s  fo r  o u r  p e t r o l e u m - b a s e d  t r a n s p o r t a t i o n  s y s -  
t e m  in the  Uni t ed  S ta tes ,  and to a s m a l l e r  d e g r e e  in W e s t e r n  E u r o p e .  
The  g r e e n b a r  r e p r e s e n t s  the  c o n t r i b u t i o n  of the  Midd l e  E a s t ,  and the  
b r o w n  b a r  tha t  of L a t i n  A m e r i c a ,  to ou r  p e t r o l e u m  s u p p l i e s .  It i nd i -  
c a t e s  that ,  even  if  we lo s t  t h o s e  two i m p o r t a n t  a r e a s ,  we would  s t i l l  
have  a p e t r o l e u m  a d v a n t a g e  which  would be v e r y  m u c h  g r e a t e r  t han  
our  G N P  a d v a n t a g e .  On the  o t h e r  h a n d - - a n d  th i s  is  p r e c i s e l y  the  poin t  
I m a d e  e a r l i e r - - o u r  who le  c i v i l i z a t i o n  is b a s e d  on p e t r o l e u m  u s i n g  
t r a n s p o r t a t i o n  e q u i p m e n t  and we c a n ' t  cut  c i v i l i a n  u s e s  of p e t r o l e u m  
b a c k  to a n y t h i n g  l ike  the  s a m e  l e v e l  as  the  USSR. N o n e t h e l e s s ,  we have  
h e r e  an a d v a n t a g e  g r e a t e r  than  the GNP a d v a n t a g e  would  i n d i c a t e .  

C h a r t  4, page  2 1 . - - W h e n  we look at  e l e c t r i c  p o w e r ,  w h i c h  is  a good 
index  of the  o v e r a l l  e n e r g y  a v a i l a b l e  fo r  p r o d u c t i v e  p u r p o s e s ,  we f ind 
tha t  the  c o m p a r i s o n  is even  m o r e  d r a m a t i c .  We s e e  tha t  the  W e s t  and  
p a r t i c u l a r l y  W e s t e r n  E u r o p e  has  a v e r y  m u c h  g r e a t e r  a d v a n t a g e  o v e r  
the  USSR than  the  GNP f i g u r e s  would i n d i c a t e .  

And when you look at a l u m i n u m ,  you find tha t  the  p i c t u r e  i s ,  if 
any th ing ,  s t i l l  m o r e  d r a m a t i c .  

Now, t h e r e  is  one r e a s o n  why the E u r o p e a n  p i c t u r e  looks  so  m u c h  
b e t t e r  when  you look at  it in t e r m s  of t h e s e  s p e c i f i c  c o m m o d i t i e s  tha t  
a r e  a p p r o p r i a t e  to m i l i t a r y  p r o d u c t i o n  than  when  you  look a t  it  in  g r o s s  
p r o d u c t  t e r m s .  Tha t  r e a s o n  is  a v e r y  i m p o r t a n t  one .  It i s  tha t  E u r o p e  
has  t r a d e  a v a i l a b l e  to it ,  and t h e r e f o r e  the  p a t t e r n  of output  in E u r o p e  
is qui te  d i f f e r e n t  f r o m  the p a t t e r n  of c o n s u m p t i o n  in E u r o p e .  The  pa t -  
t e r n  of output  in E u r o p e  is  v e r y  m u c h  l a r g e r  in the  i n d u s t r i a l  and  v e r y  
m u c h  s m a l l e r  in the  a g r i c u l t u r a l  c o m p o n e n t s  t han  the  p a t t e r n  of c o n s u m p -  
t ion .  E u r o p e  p r o d u c e s  m a c h i n e r y  and d u r a b l e  goods  ~ h i c h  it e x c h a n g e s  
fo r  i ts  food supply .  Th i s  m e a n s  tha t  in t e r m s  of the  c o n v e r t i b i l i t y  of the  
e c o n o m y  to m i l i t a r y  p u r p o s e s ,  the  E u r o p e a n  e c o n o m y  is  m u c h  m o r e  con-  
v e r t i b l e  than  it would  be  if  it w e r e  e n t i r e l y  s e l f - c o n t a i n e d ,  b e c a u s e  it 
ha s  a m u c h  ] a r g e r  p r o p o r t i o n  of i t s  r e s o u r c e s  in t h o s e  s e c t o r s  of the  
e c o n o m y  which  a r e  r e l e v a n t  to m i l i t a r y  p r o d u c t i o n .  

The  ne t  c o n c l u s i o n  of th i s  v e r y  qu ick  look at  s p e c i f i c  i n d i v i d u a l  c o m -  
m o d i t i e s  is  tha t  ou r  g r o s s  n a t i o n a l  p r o d u c t  m e a s u r e  p e r h a p s  to s o m e  d e -  
g r e e  u n d e r e s t i m a t e s  the  m i d d l e - t e r m  e c o n o m i c  a d v a n t a g e  of the Wes t  
o v e r  the Sovie t  Bloc  c o u n t r i e s .  
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I w o u l d  l i k e  a t  t h i s  p o i n t ,  h o w e v e r ,  t o  r a i s e  o n e  c a u t i o n ,  w h i c h  I 
t h i n k  i t  i s  v e r y  i m p o r t a n t  to  k e e p  in  m i n d  i f  we a r e  g o i n g  to  l o o k  f a r t h e r  
f o r w a r d  t h a n  t h e  n e x t  t w o  o r  t h r e e  y e a r s .  T h a t  i s ,  w h a t  i s  l i k e l y  t o  
h a p p e n  t h r o u g h  t i m e  to  t h i s  p i c t u r e  of  r e l a t i v e  e c o n o m i c  c a p a b i l i t y ?  

I t h i n k  a n y  s o r t  of  s m u g  s e l f - s a t i s f a c t i o n  o n e  c a n  d e r i v e  f r o m  
l o o k i n g  a t  t h e  p r e s e n t  s t a t e  o f  a f f a i r s  i s  v e r y  r a p i d l y  d i s p e l l e d  i f  o n e  
l o o k s  a t  r e l a t i v e  g r o w t h  r a t e s .  A s  y o u  a r e  p r o b a b l y  a w a r e ,  t h e  e c o -  
n o m i c  c a p a b i l i t i e s  of  t h e  S o v i e t  U n i o n ,  a s  m e a s u r e d  by  G N P ,  h a v e  b e e n  
i n c r e a s i n g  o v e r  t h e  l a s t  f i v e  y e a r s  a t  s o m e t h i n g  l i k e  t w i c e  t h e  r a t e  of  
g r o w t h  of  t h e  i n d u s t r i a l  F r e e  W o r l d .  T h e  S o v i e t  g r o w t h  r a t e  i s  s o m e -  
w h e r e  b e t w e e n  5 a n d  6 p e r c e n t .  T h e  F r e e  W o r l d ' s  g r o w t h  r a t e  i s  s o m e -  
w h e r e  b e t w e e n  2 a n d  3 p e r c e n t  p e r  y e a r .  In  t h o s e  i n d u s t r i e s  w h i c h  a r e  
p a r t i c u l a r l y  r e l e v a n t  to  m i l i t a r y  p r o d u c t i o n - - h e a v y  i n d u s t r i e s - - t h e  
S o v i e t  g r o w t h  r a t e  i s  e v e n  m o r e  d r a m a t i c .  

T h e  q u e s t i o n  t h e n  a s  to  t h e  f u t u r e  i s  w h e t h e r  t h e  F r e e  W o r l d  w i l l  b e  
a b l e  to  s p e e d  up i t s  r a t e  o f  g r o w t h  of  e c o n o m i c  c a p a b i l i t y  s o  a s  to  p r e -  
v e n t  t h e  S o v i e t  B l o c  f r o m  o v e r t a k i n g  us  in  t h e  l o n g  r u n .  T h i s  i s  v e r y  
l a r g e l y  a p o l i t i c a l  q u e s t i o n ,  a c u l t u r a l  q u e s t i o n ,  a n d  a m o r a l e  q u e s t i o n .  
S i n c e ,  t h e r e f o r e ,  i t  i s  a q u e s t i o n  e n t i r e l y  o u t s i d e  m y  c o m p e t e n c e ,  t h i s  
i s  a n  a p p r o p r i a t e  m o m e n t  f o r  m e  to  s t o p .  

C O L O N E L  C O N N E R :  D r .  M i l l i k a n  i s  r e a d y  f o r  y o u r  q u e s t i o n s .  

Q U E S T I O N :  M y  q u e s t i o n  r e f e r s  to  t h e  c o m m e n t  on  w h i c h  y o u  e n d e d  
y o u r  t a l k - - t h e  o n e  a b o u t  t h e  o u t l o o k  f o r  t h e  f u t u r e .  I t  s e e m s  to  m e  t h a t  
t h e  w h o l e  c o m p o u n d  i n t e r e s t  b a r  i s  p r e t t y  m u c h  t h e  o n e  t h a t  a p p l i e s  h e r e .  
T h a t  i s ,  in  c o n s i d e r i n g  t h e s e  r a t e s  o f  i n c r e a s e  o f  t h e  G N P ,  i f  w e  s t a r t  
ou t  w i t h  a p r i n c i p a l  t h a t  i s  r o u g h l y  t h r e e  t o  o n e  v e r s u s  t h e  R u s s i a n s ,  a n d  
t h e y  m a k e  a g a i n  on us  w h i c h  i s ,  a s  f a r  a s  t h e  r a t e  o f  i n c r e a s e  g o e s ,  o f  
t h e  s a m e  s i z e - - t h r e e  t o  o n e - - t h e  a d v a n t a g e  i s  in  i n v e r s e  r a t i o .  I f  we  
a r e  i n c r e a s i n g  a t  a r a t e  o f  3 p e r c e n t  p e r  y e a r  a n d  h a v e  a p r i n c i p a l  t h r e e  
t i m e s  g r e a t e r  t h a n  t h e i r s ,  in  o r d e r  f o r  t h e m  u l t i m a t e l y  to  i n c r e a s e  
e q u a l l y  w i t h  o u r s ,  t h e y  w o u l d  h a v e  to  i n c r e a s e  a t  t h e  r a t e  of  9 p e r c e n t  
p e r  y e a r .  T h i s  I d o n ' t  t h i n k  t h e y  c a n  do .  T h e y  m i g h t  do  i t  in  s e l e c t i v e  
i n s t a n c e s  f o r  a w h i l e ,  bu t  r i g h t  n o w  t h e y  a r e  h a v i n g  d i f f i c u l t y  in  s q u e e z -  
i n g  e v e r y t h i n g  ou t  in  o r d e r  t o  g e t  m o r e  c a p i t a l  f o r m a t i o n .  I j u s t  w o n -  
d e r e d  w h e t h e r  t h e y  c o u l d  a c t u a l l y  c l o s e  t h i s  g a p  a s  l o n g  a s  we  c o n t i n u e  
to  go  a h e a d .  
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DR. MILLIKAN: T h e r e  is a l i t t l e  p r o b l e m  in s i m p l e  m a t h e m a t i c s  
h e r e .  The  a b s o l u t e  i n c r e a s e  e a c h  y e a r ,  if t h e i r  g rowth  r a t e  is t w i c e  
o u r s ,  wi l l  obv ious ly  be g r e a t e r  fo r  us .  It wi l l  be so unt i l  t h e y  r e a c h  
ha l f  of our  g r o s s  p r o d u c t .  T h e y  cou ld  do tha t  f a i r l y  soon .  In 25 y e a r s  
t hey  could  a p p r o a c h  a p r o d u c t  w h i c h  would be tw ice  the W e s t e r n  E u r o p e  
p r o d u c t .  T h e i r  p r o d u c t  i s  now s o m e t h i n g  l ike  33 p e r c e n t  of o u r s .  I 
c a n ' t  c o m p u t e  in m y  head  how long it wi l l  t ake  t h e m  with  a g r o w t h  r a t e  
t w i c e  o u r s  to r e a c h  50 p e r c e n t  of our  p r o d u c t ,  but it w o u l d n ' t  be a 
t e r r i b l y  long t i m e  in t e r m s  of y e a r s .  

The  r e a l l y  i m p o r t a n t  th ing  is the  r e l a t i v e  p e r c e n t a g e  r a t e ,  not  the  
r e l a t i v e  a b s o l u t e  r a t e .  It is  t r u e  tha t  we a r e  g r o w i n g  s t i l l  by an  a b s o -  
lu te  a m o u n t  t ha t  i s  g r e a t e r  than  the  a b s o l u t e  a m o u n t  by w h i c h  t h e y  a r e  
g r o w i n g .  The  a d d i t i o n a l  f lood of p r o d u c t s  e a c h  y e a r  is g r e a t e r  fo r  the  
Wes t  than it is  f o r  t h e m .  But tha t  d i f f e r e n c e  is  n a r r o w i n g  a l l  the  t i m e .  
T h e y  wi l l  r e a c h  a point  b e f o r e  so  v e r y  long w h e r e  they  wipe  out our  
a d v a n t a g e  in a b s o l u t e  g r o w t h  r a t e ,  and  w h e r e  t h e i r  a v e r a g e  p r o d u c t  wi l l  
b e g i n  to e x c e e d  o u r s .  

The  who le  p r o b l e m  of w h e t h e r  they  wi l l  s low down or  not  is  the  s u b -  
j e c t  of a n o t h e r  l e c t u r e .  T h e r e  a r e  a g r e a t  m a n y  th ings  to c o n s i d e r .  A 
g r e a t  m a n y  w r i t e r s  b e l i e v e ,  on the  one hand,  tha t  the  Sovie t  g r o w t h  r a t e  
wi l l  of n e c e s s i t y  s low down s o m e w h a t  in the  next  d e c a d e .  But  it is  a 
q u e s t i o n  of w h e t h e r  it  wi l l  n e c e s s a r i l y  s l ow  down to the l e v e l  a t  w h i c h  the  
E u r o p e a n  and  A m e r i c a n  g r o w t h  r a t e s  now s tand ,  and of w h e t h e r  we can  
s p e e d  up the  g r o w t h  r a t e s  in the  W e s t .  

QUESTION: D o c t o r ,  would  you c a r e  to c o m m e n t  a l i t t l e  m o r e  on 
the  i m p a c t  of food p r o d u c t i o n  in the  two b l o c s  ? 

DR.  MILLIKAN:  Y e s .  I a m  s o r r y .  I m e a n t  to s ay  s o m e t h i n g  about  
th i s  when  I was  t a l k i n g  about  s p e c i f i c  c o m m o d i t i e s ;  but ,  b e c a u s e  I d i d n ' t  
happen  to h a v e  a c h a r t  on it ,  it s l i pped  m y  m i n d .  

It is  c e r t a i n l y  t r u e ,  as  I have  i n t i m a t e d  in the c o u r s e  of m y  ta lk ,  
tha t  the  who le  Sovie t  B loc  s y s t e m  has  an A c h i l l e s '  h e e l  in s p e c i f i c  c o m -  
m o d i t i e s ;  but  i t  h a s  no r e a l  b o t t l e n e c k  wh ich  p r e v e n t s  it  f r o m  m o v i n g  
a h e a d  in any  i n d i v i d u a l  i t e m  p r o b a b l y  in the  long r u n  e x c e p t  p o s s i b l y  in 
the  who le  s e c t o r  of a g r i c u l t u r e .  The  p e r  c ap i t a  food output  fo r  the  
Sovie t  Union  is  s t i l l  no h i g h e r  than  it was  in c z a r i s t  d a y s .  In both the  
USSR and  in C o m m u n i s t  China  and E a s t e r n  E u r o p e  the  p r o b l e m  of m a i n -  
t a i n i n g  the p r e s e n t  a g r i c u l t u r a l  output ,  and  p a r t i c u l a r l y  the  p r o b l e m  of 
i n c r e a s i n g  it ,  i s  a d e s p e r a t e l y  s e r i o u s  p r o b l e m .  

23 



2 ~ q ~ ,  le t  us s u p p o s e  tha t  the  R u s s i a n s  can  do no b e t t e r  than  k e e p  
t h e i r  a g r i c u l t u r a l  output  expand ing  at  the s a m e  r a t e  as  t h e i r  popu la t ion .  
I th ink  the  C h i n e s e  p r o b l e m  -then would  be a r e a l  p r o b l e m .  L e t  us s u p -  
pose  tha t  the R u s s i a n s  keep  t h e i r  a g r i c u l t u r a l  output  expand ing  at  the  
r a t e  by which  t h e i r  popu la t ion  is g r o w i n g ,  and the  C h i n e s e  can  s t a n d  
the  s t a r v a t i o n ,  o r  w h a t e v e r  e l s e  happens  as  a r e s u l t  of t h e i r  f a i l u r e  
to do that ,  what  i m p a c t  does  th i s  have  on the m i l i t a r y  po t en t i a l  of the  
Bloc  ? 

Th i s  is  a q u e s t i o n  tha t  I have  n e v e r  s e e n  anybody  r e a l l y  s y s t e m a t -  
i c a l l y  a n a l y z e .  Obv ious ly ,  if you have  w i d e s p r e a d  s t a r v a t i o n ,  if  y o u r  
food output  d r o p s  s h a r p l y ,  then  you have  a s e r i o u s  i m p a c t  on m i l i t a r y  
po ten t i a l ,  b e c a u s e  you c a n ' t  f eed  y o u r  s o l d i e r s ,  le t  a l o n e  y o u r  c i v i l i a n  
popu la t ion .  But  s u p p o s e  you can  m a i n t a i n  a m i n i m u m  diet ;  you j u s t  
c a n ' t  a d v a n c e  it v e r y  m u c h .  What  is the  i m p a c t  of th i s  on the  m i l i t a r y  
p o t e n t i a l ?  I a m  not,  of c o u r s e ,  s u r e  tha t  it  has  any  v e r y  s e r i o u s  i m -  
pac t .  But it  m a y .  I h a v e n ' t  s e e n  an a d e q u a t e  a n a l y s i s  of th i s .  

QUESTION: Dr .  Mi l l ikan ,  you m e n t i o n e d  e a r l y  in y o u r  t a lk  tha t  
you  m a d e ,  I th ink  you sa id ,  a p r e t t y  s i m i l a r  a n a l y s i s  to th i s  of the  Axis  
P o w e r s  v e r s u s  the  A l l i e s  in W o r l d  W a r  I. If you did,  I would l ike  to 
know about  how t h e s e  s a m e  th ings  c o m p a r e d .  

DR. MILLIKAN:  No, I d idn ' t ,  I th ink ,  m e n t i o n  tha t  I had  m a d e  a 
s i m i l a r  a n a l y s i s ,  wh ich  I have  not  done .  I a m  p e r f e c t l y  c e r t a i n  tha t  i f  
we had  done th i s ,  we would  have  c o m e  out wi th  the c o n c l u s i o n  tha t  the  
Axis  P o w e r s  had a GNP p o t e n t i a l l y  d e v o t a b l e  to m i l i t a r y  a c t i v i t i e s  
c e r t a i n l y  no g r e a t e r  than  a q u a r t e r  of tha t  of the  A l l i e s ;  and  I would  
g u e s s  p r o b a b l y  tha t  it  would be s u b s t a n t i a l l y  l e s s .  At  the p r e s e n t  t i m e  
Wes t  G e r m a n y ' s  g r o s s  p r o d u c t  r u n s  a r o u n d  30 b i l l i on  d o l l a r s ,  and 
J a p a n ' s  a r o u n d  16 b i l l i on  d o l l a r s .  W e s t  G e r m a n y ' s  p r o d u c t  a t  the  p r e -  
w a r  l eve l ,  a t  1952 p r i c e s ,  m u s t  have  been  above  th i s ,  but p r o b a b l y  not  
s i g n i f i c a n t l y  above  it. J a p a n ' s  l e v e l  was p r o b a b l y  above  it ,  but a g a i n  
not  t e r r i b l y  m u c h .  T h e y  p r o b a b l y  d idn ' t  have  m o r e  than  40 or  50 b i l -  
l ion  to t a l  GNP in t h o s e  t w o - - J a p a n  and G e r m a n y .  I t a ly  wou ldn ' t  have  
had  m o r e  than a n o t h e r  5 or  10 b i l l i on  at  the  o u t s i d e .  The  Un i t ed  S ta t e s  
p r o d u c t  a t  tha t  t i m e ,  in 1952 p r i c e s ,  was  r u n n i n g  a r o u n d  325 b i l l i on  
or  s o m e t h i n g  l ike  that ,  and  the  E u r o p e a n  p r o d u c t  c o u l d n ' t  have  b e e n  
m u c h  o v e r  100 b i l l ion .  So t h e y  c e r t a i n l y  had no m o r e  than  20 p e r c e n t ,  
I would  judge ,  e c o n o m i c  c a p a b i l i t y  in the  Axis  of what  we had in the  
Wes t .  
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I t h ink  tha t  i s  a v e r y  i m p o r t a n t  poin t .  I w i sh  I cou ld  h a v e  b r o u g h t  

f i g u r e s  on it ,  b e c a u s e  I t h ink  tha t  m i g h t  e m p h a s i z e  one  t e r r i b l e  d a n g e r  
in r e g a r d i n g  e c o n o m i c  c a p a b i l i t y  a s  a n y t h i n g  m o r e  than  a k ind of c e i l i n g ,  
the  t e r r i b l e  d a n g e r  in r e g a r d i n g  tha t  a s  a k ind of d i r e c t  m e a s u r e  of what  
a c o u n t r y  c a n  do. 

QUESTION: Would  you give  y o u r  e v a l u a t i o n  of the  a d e q u a c y  of the 
p e t r o l e u m  r e s o u r c e s  of the  Sovie t  B loc  to c a r r y  on a w a r  fo r  a f o u r -  o r  
f i v e - y e a r  p e r i o d  ? 

DR. MILLIKAN:  I a m  not  a p e t r o l e u m  e x p e r t .  F r o m  what  I know 
of t he  s i t u a t i o n ,  m y  h u n c h  would  be  tha t  the  Sovie t  B loc  can  do t h i s ,  but  
it  can  p r o b a b l y  j u s t  b a r e l y  do it if  i t  has  an  a l l - o u t  w a r .  

Now, you  m a y  a sk ,  How is  tha t  p o s s i b l e  when  t h e i r  t o t a l  p e t r o l e u m  
supp ly  is  so  m u c h  s m a l l e r  than  o u r s ?  The  a n s w e r ,  of c o u r s e ,  i s  tha t  
t h e i r  c i v i l i a n  u s e s  of p e t r o l e u m  a r e  v e r y ,  v e r y  s m a l l .  T h e y  a r e  s u c h  
tha t  the  c i v i l i a n  u s e s  can  be e l i m i n a t e d  f a i r l y  e a s i l y .  H a v i n g  done  tha t ,  
t h e y  can  a p p l y  the  who le  peak  tha t  t h e y  have ,  40 m i l l i o n  tons  o r  t h e r e -  
a bou t s ,  of p e t r o l e u m  output  to m i l i t a r y  p u r p o s e s .  And t h e i r  m i l i t a r y  
u s e s  a r e  e s s e n t i a l l y  l e s s  t han  o u r s .  

Now, what  wi l l  h a p p e n  to th i s  a s  t h e i r  m i l i t a r y  u se  of p e t r o l e u m  in 
a i r c r a f t  d e v e l o p s  even  m o r e  than  it has  d e v e l o p e d  I don ' t  know.  Of 
c o u r s e ,  t h e i r  u se  of a i r c r a f t  i s  go ing  to be  a s  h igh  as  o u r s .  But  t h e i r  
u s e  of p e t r o l e u m  at  the  c u r r e n t  m o m e n t  i s  s u b s t a n t i a l l y  l o w e r .  Tha t  i s  
b e c a u s e  fo r  so  m a n y  y e a r s  we  have  had  s u c h  an  a b u n d a n c e  of p e t r o l e u m  
r e s o u r c e s  tha t  in a s e n s e  we t end  to be  qu i te  w a s t e f u l  both m i l i t a r i l y  and  
in  c i v i l i a n  u s e s .  Th i s  p r e j u d i c e s  the  c o m p a r i s o n .  

But m y  g e n e r a l  a p p r a i s a l  of what  I t h ink  w h i c h  is  not  an  e x p e r t  
a p p r a i s a l ,  is  tha t  t h e y  can  get  by; but t h e y  c a n ' t  do m u c h  b e t t e r  than  
that .  

QUESTION: D o c t o r ,  you  h a v e  b l i t h e l y  w r i t t e n  off A f r i c a ' s  p o t e n t i a l  
e c o n o m i c  c a p a b i l i t y  a s  n e g l i g i b l e .  I have  h e a r d  qui te  a few s p e a k e r s  s a y  
tha t  A f r i c a ' s  c r i t i c a l  r a w  m a t e r i a l s  a r e  qu i te  an  a id  to m i l i t a r y  p r o d u c -  
t ion.  Would  you c a r e  to c o m m e n t  on what  the  l o s s  of t h e s e  r e s o u r c e s  
m i g h t  m e a n  to  the  F r e e  W o r l d ?  

DR. MILLIKAN:  Wel l ,  I th ink  p e r h a p s  I w r o t e  A f r i c a  off too  b l i t h e l y .  
Th i s  is c;r, of the  m a j o r  r e s p e c t s  in wh ich  the  GNP index  has  to be c o r -  
r e c t e d  fo, s p e c i f i c  s i t u a t i o n s .  
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T h e r e  a r e  r e s o u r c e s  in A f r i c a  which  a r e  v a l u a b l e - - m i n e r a l  
r e s o u r c e s  p r i m a r i l y - - u r a n i u m  s u p p l i e s  and o t h e r  t h ings .  T h e y  a r e  
not  r e s o u r c e s  which  a r e  e s s e n t i a l  in the s e n s e  that ,  if  you had  t i m e  
to a d j u s t  to t h e i r  l o s s ,  you would  s u f f e r  any  r e a l l y  v e r y  m a j o r  cu t  in 
y o u r  e c o n o m i c  c a p a b i l i t y .  T h e y  m a k e  the  c o s t  of s u p p o r t i n g  the  m i l i -  
t a r y  e q u i p m e n t  l o w e r  than  it would be  in the  a b s e n c e  of t h e s e  r e s o u r c e s .  
But ,  w h e r e a s  I would  p e r h a p s  a d j u s t  m y  e v a l u a t i o n  a l i t t l e ,  I w o u l d n ' t  
a d j u s t  it  v e r y  m u c h  in s a y i n g  tha t  the c u r r e n t  output  of A f r i c a  is not  a 
h igh ly  c r i t i c a l  e l e m e n t  in the e c o n o m i c  c a p a b i l i t y  of the  W e s t .  

Now, in the  f u t u r e  th i s  m a y  be d i f f e r e n t .  The  Un i t ed  S ta tes  is 
p r o b a b l y  go ing  to r e l y  m o r e  h e a v i l y  in the  f u t u r e  than  it has  in the  pa s t  
on A f r i c a n  i r o n  o r e  and o t h e r  t h ings .  The  r a w  m a t e r i a l  r e s o u r c e s  of 
the  d e v e l o p e d  na t i ons  a r e  r u n n i n g  out r e l a t i v e  to the n e e d ,  and  t h e y  a r e  
go ing  to have  to go to the  m o r e  u n d e v e l o p e d  a r e a s  and d e v e l o p  t h e i r  
n a t u r a l  r e s o u r c e s .  So a n o t h e r  t en  o r  f i f t e en  y e a r s  f r o m  now m a y  m a k e  
qui te  a d i f f e r e n c e  in A f r i c a ' s  i m p o r t a n c e .  But r i g h t  a t  the m o m e n t ,  if 
a l l  e c o n o m i c  i n t e r c o u r s e  wi th  A f r i c a  w e r e  shu t  off, th i s  would  be tough 
in s o m e  w a y s ,  p a r t i c u l a r l y  tough on a n u m b e r  of s u p p l i e s  l ike  food-  
s tu f f s ,  l ike  g r o u n d n u t s  and c o c o a  and tha t  s o r t  of thing;  but it  cou ld  be 
a b s o r b e d ,  I th ink.  

QUESTION: On the  q u e s t i o n  of the  i n t e r p r e t a t i o n  of n a t i o n a l  p o l i c y  
wi th  r e s p e c t  to d igg ing  in fo r  the long pul l ,  I w o n d e r  if you would  c a r e  
to go in to  the c o n t e s t  tha t  p r o b a b l y  wi l l  e v o l v e  b e t w e e n  the  Sovie t  B loc  
and  the F r e e  W o r l d  in t e r m s  of t h e i r  r e l a t i v e  e c o n o m i c  p o t e n t i a l  and  
what  wi l l  h a p p e n  to t h e i r  p o t e n t i a l s  c o m p a r a t i v e l y .  

DR. MILLIKAN:  Th i s  is  e s s e n t i a l l y  the  s a m e  q u e s t i o n  tha t  was  
a s k e d  e a r l i e r - - " W h a t  is  the  p r o g n o s i s  a s  to r a t e s  of g r o w t h ? "  I c o u l d n ' t  
s ay  v e r y  m u c h  m o r e  than  I have  s a i d  wi thou t  a v e r y  m u c h  m o r e  e x t e n d e d  
l e c t u r e  on the s u b j e c t .  

My own p e r s o n a l  h u n c h  would be tha t  the  d e c l i n e  in the  Sovie t  
g r o w t h  r a t e s ,  wh ich  I th ink  wi l l  o c c u r ,  wi l l  c o m e  about  s o m e w h a t  as  
fo l lows:  I t h ink  they  wi l l  have  an a g r i c u l t u r a l  c r i s i s  tha t  wi l l  be r e a l l y  
t o u g h e r  than  t hey  expec t .  T h e i r  s i t u a t i o n  is  tough  enough  now.  I th ink  
wha t  t h e y  wi l l  do is this :  Tha t  it wi l l  b e c o m e  r a t h e r  o b v i o u s l y  i m p o r t a n t  
both  fo r  the  USSR and China  to a l l o c a t e  m o r e  r e s o u r c e s  to a t t e m p t i n g  
to i n c r e a s e  a g r i c u l t u r a l  p r o d u c t i o n ,  and  tha t  th i s  in t u r n  wi l l  c o m p e t e  
wi th  r e s o u r c e s  r e q u i r e d  f o r  m i l i t a r y  p u r p o s e s .  T h e y  wil l  h a v e  to a l l o -  
ca t e  m o r e  r e s o u r c e s  to f e r t i l i z e r  and to e a r t h - m o v i n g  m a c h i n e r y  if t h e  
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Soviets continue to develop their agriculture in the way they are now 
developing it--Sy trying to open up new, relatively low-productivity 
land with quite expensive agricultural machinery. This is going to 
mean that more of the Soviet flow of investment will have to go into 
maintaining and increasing food production. This will detract from 
the investment resources available for continuing to expand heavy 
industry and the industrial side of the economy. So that I think there 
is a chance at least that the Soviet growth rate will be forced by these 
considerations into slowing down very considerably. 

T h e r e  is a l s o  a n o t h e r  f a c t o r  that ,  if you a r e  going to look t w e n t y  
y e a r s  a h e a d ,  m a y  be qui te  i m p o r t a n t .  I th ink,  w h e r e a s  we w r o t e  off 
F r e e  A s i a ,  fo r  e x a m p l e ,  f o r  the m o m e n t  and  the  Midd l e  E a s t ,  tha t  if  
we t ake  a t w e n t y - y e a r  look,  it i s  e n t i r e l y  p o s s i b l e  tha t  t h e s e  wi l l  b e c o m e  
qui te  i m p o r t a n t  e c o n o m i c a l l y  and  wi l l  have  to be r e c k o n e d  wi th  in t e r m s  
of w o r l d  p o w e r s .  T h e r e  a r e  v e r y  l a r g e  r e s o u r c e s  in t h o s e  c o u n t r i e s ,  
and t h e r e  is  s o m e  e f fo r t  to i n c r e a s e  t h e m .  So it m i g h t  not be a t  a l l  out 
of the  q u e s t i o n  tha t  the  F r e e  W o r l d ' s  e c o n o m i c  r e s o u r c e s  wi l l  expand  
by an  i n c r e a s e  in the  r a t e  of g r o w t h  in t h e s e  a r e a s  tha t  h a v e  b e e n  so  
long a l l o w e d  to s t a g n a t e .  

C O L O N E L  CONNER: Dr .  Mi l l i kan ,  I would l ike  to thank  you on 
beha l f  of the  c o l l e g e  fo r  c l o s i n g  th i s  E c o n o m i c  P o t e n t i a l  Uni t  fo r  us in 
s u c h  a f ine  f a s h i o n .  You have  g iven  us a lot  of i n t e r e s t i n g  da ta  and 
s o m e t h i n g  tha t  wi l l  s t ay  with us fo r  a long t i m e .  T h a n k  you.  

(8 Sep 1 9 5 5 - - 7 5 0 ) B / e k h  
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