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W a s h i n g t o n ,  D. C. 



D r .  D e m i t r i  B. Shimkin , :  B u r e a u  of the  C e n s u s ,  D e p a r t m e n t  of 
C o m m e r c e ,  was  b o r n  in O m s k ,  S i b e r i a ,  4 J u l y  1916. He r e c e i v e d  his  
e d u c a t i o n  in the Uni t ed  S ta t e s ,  i n c l u d i n g  the  B . A .  and Ph .  D. d e g r e e s  
f r o m  the  U n i v e r s i t y  of C a l i f o r n i a .  P r i o r  to W o r l d  W a r  II, D r .  S h i m k i n  
did r e s e a r c h  w o r k  at  the U n i v e r s i t y  of C a l i f o r n i a  in a n t h r o p o l o g y  and  
e c o n o m i c  g e o g r a p h y  wi th  e m p h a s i s  on W e s t e r n  N o r t h  A m e r i c a .  He 
e n t e r e d  the  A r m y  on a c t i v e  du ty  in S e p t e m b e r  1941 and  s e r v e d  wi th  the  
I n t e l l i g e n c e  D i v i s i o n ,  W a r  D e p a r t m e n t  G e n e r a l  Staff, and  U. S. F o r c e s ,  
E u r o p e a n  T h e a t e r  (1941-1946) ,  s p e c i a l i z i n g  in R u s s i a n  a f f a i r s .  He was  
a s s i g n e d  to the  N a t i o n a l  W a r  C o l l e g e ,  1946-1947,  and  l e c t u r e d  a t  the  
W a r  C o l l e g e s  of the  t h r e e  s e r v i c e s  s i n c e  1947. He is a g r a d u a t e  of the  
A r m y ' s  C o m m a n d  and G e n e r a l  Staff School .  D r .  Sh imk in  was  a m e m b e r  
of the  I n s t i t u t e  fo r  A d v a n c e d  Study,  P r i n c e t o n ,  f r o m  1947 to 1948 .  S ince  
1950 he has  b e e n  c o n s u l t i n g  e d i t o r  to A u t o m o t i v e  I n d u s t r i e s .  H e  has  
w r i t t e n  n u m e r o u s  a r t i c l e s  on Sovie t  e c o n o m i c  g e o g r a p h y  and  t e c h n o l o g y  
as  we l l  a s  a v o l u m e ,  M i n e r a l s :  A Key  to Sovie t  P o w e r ,  p u b l i s h e d  in  
1953. D r .  S h i m k i n  was R e s e a r c h  A s s o c i a t e  of the  R u s s i a n  R e s e a r c h  
C e n t e r ,  and  l e c t u r e r  in Soc ia l  A n t h r o p o l o g y  a t  H a r v a r d  U n i v e r s i t y  
b e t w e e n  1948 and 1953. F r o m  J u l y  t h r o u g h  D e c e m b e r  1954, he  was  on 
loan  to the  L e g i s l a t i v e  R e f e r e n c e  S e r v i c e ,  L i b r a r y  of C o n g r e s s ,  a s  a 
m e m b e r  of the t a s k  f o r c e  on E u r o p e a n  E c o n o m i c  T r e n d s  f o r  t he  J o i n t  
C o n g r e s s i o n a l  C o m m i t t e e  on the  E c o n o m i c  R e p o r t .  He was  on loan  to 
the  W e a p o n s  S y s t e m s  E v a l u a t i o n  Group ,  Off ice  of the  S e c r e t a r y  of 
D e f e n s e ,  f r o m  A p r i l  t h r o u g h  J u l y  1956. Th i s  is  Dr .  S h i m k i n ' s  s e v e n t h  
l e c t u r e  a t  the  C o l l e g e .  
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THE MATERIAL RESOURCES OF THE U. S. S. R. 

AND THE SOVIET SATELLITES 

17 O c t o b e r  1957 

DR. REICHLEY: General Hollis, Gentlemen: To date in our 

studies of natural resources we have pretty well confined outselves to 

going over the position of the United States and the free world. I think 

we would be delinquent if we didn't turn to the resource position of the 

Soviet Unionto find out what our potential enemy has in this regard. 

Consequently, our lecture this morning will cover the material resources 

of the Soviet Union, 

We have asked Dr. Demitri B. Shimkin, of the Department of 

Commerce, to handle this subject for us. From perusing his biography 

you will recall that he is a student, a scholar, a consultant, and a 

writer in this area. His book, Minerals, a Key to Soviet Power, is 

one of the outstanding ones on this subject. He may have some reser- 

vations to mention about it later, but it is a wonderful book; and I 

commend it to your attention. 

Demitri ,  it gives me great pleasure to welcome you back here to 
the College. 

Dr. Shimkin. 

DR. SHIMKIN: General Hollis, Gentlemen: It 's always a great 
pleasure to be back here. This is one of the homes that I have f re-  
quented over the last i0 y e a r s  or more.  It is a place where such 
words as "logistics" and the tou~h aspects of strategic considerations 
are  always met as challenges ra ther  than as headaches. The talk this 
morning will deal with a tough subject. 

The  e c o n o m y  of the Sovie t  Union,  m o r e  than that  of any  o t h e r  g r e a t  
p o w e r  in m o d e r n  t i m e s ,  exh ib i t s  a p a r a d o x i c a l  c o m b i n a t i o n  of f o r m i d -  
ab l e  s t r e n g t h s  and  acu t e  w e a k n e s s e s .  T h i r t y  y e a r s  of c o n c e n t r a t i o n  
upon m a x i m i z i n g  Soviet  m i l i t a r y  c a p a b i l i t i e s  have p r o d u c e d  a s t r a t i f i e d ,  
c o m p a r t m e n t e d  s o c i o e c o n o m i c  s y s t e m  capab le  of e f f e c t i v e  m i l i t a r y  
d e s i g n  and p roduc t ion .  The  s y s t e m  has  a l s o  b e e n  capab le  of r e p e a t e d  
i nnova t i on  in both  s c i e n c e  and weapons ,  the l a t t e r  no tab ly  inc lud ing  the  
f i r s t  a i r b o r n e  t r oops ,  in 1936; the  f i n e s t  t anks  of Wor ld  War  II; and now, 
giant  m i s s i l e s .  But to a c h i e v e  t h e s e  c a p a b i l i t i e s  the  Soviet  Union  has  



had  to w e a k e n  o t h e r  s e c t o r s ,  e s p e c i a l l y  c o n s u m e r s '  goods  p r o d u c t i o n .  
F u r t h e r m o r e ,  the impea~ious n a t u r e  of Sovie t  p r i o r i t i e s  has  p r o m o t e d  
d i s r e g a r d  of e c o n o m i c  ba l ance  and of m a r g i n a l  u t i l i t y ,  with w a s t e  
t h r o u g h  l a v i s h n e s s  in  f a v o r e d  a r e a s  and w a s t e  t h r o u g h  e x t r e m e  i ne f f i -  
c i e n c y  in  t hose  d e p r i v e d ,  as  r e s u l t s .  

The  focus  of m y  ta lk  i s  on the  l e s s  e f f i c i en t  s e c t o r s  of the Sov ie t  
e c o n o m y ,  t h o s e  p r o d u c i n g  r aw m a t e r i a l s  fo r  c o n s u m p t i o n  and fo r  i n -  
d u s t r i a l  u se .  In g e n e r a l ,  the p i c t u r e  you sha l l  s e e  c o m p a r e s  u n f a v o r -  
ably  wi th  A m e r i c a n  a c h i e v e m e n t s .  It r e p r e s e n t s ,  o v e r a l l ,  a s i g n i f i c a n t  
d r a g  upon  o t h e r  e l e m e n t s  of the  e c o n o m y ,  o r d n a n c e  i n c l u d e d .  It  d e m o n -  
s t r a t e s  tha t  Sovie t  m i l i t a r y  c a p a c i t y  s p e c i f i c a l l y ,  r a t h e r  than s o m e  
g e n e r i c  e c o n o m i c  s u p e r i o r i t y ,  i s  the  t h r e a t  f a c e d  by the W e s t  today.  

G i v e n  th is  f r a m e w o r k ,  m y  a p p r o a c h  to an a s s e s s m e n t  of Sov ie t  
r e s o u r c e  p a t t e r n s  and  m a n a g e m e n t  wi l l  be twofold.  F i r s t ,  I s h a l l  
s u m m a r i z e  the b r o a d  f e a t u r e s  of Sovie t  a g r i c u l t u r e ,  f o r e s t r y ,  w a t e r  
m a n a g e m e n t ,  and  m i n i n g .  Second ,  I wi l l  e x a m i n e  in  s o m e  d e t a i l  the 
o p e r a t i n g  c h a r a c t e r i s t i c s  of the Sovie t  fue l  i n d u s t r i e s ,  in c o m p a r i s o n  
wi th  t hose  of the Un i t ed  S ta t e s .  In th is  way I hope  to p r e s e n t  to you a 
r a m i f i e d  s e t  of p r o b l e m s ,  to g ive  you s o m e  m e a s u r e  of t h e i r  c o m -  
p lex i ty ,  and to i n d i c a t e  to you s o m e  gu ides  t o w a r d  t h e i r  so lu t ion .  

What  a r e  the g e n e r a l  f e a t u r e s  of the Sovie t  r e s o u r c e s  p o s i t i o n ?  

1. Sov ie t  n a t u r a l  e n d o w m e n t  is  b r o a d l y  c o m p a r a b l e  in  m a g n i t u d e ,  
though n e i t h e r  in qua l i ty  n o r  a c c e s s i b i l i t y ,  with that  of the U n i t e d  S ta t e s .  

2. In a g r i c u l t u r e ,  Sovie t  s t a n d a r d  l and  r e s o u r c e s  a r e  about  70 
p e r c e n t  t hose  of the U n i t e d  S ta tes ,  l a r g e l y  d i s t r i b u t e d  in  a g r e a t  t r i a n g l e  
f r o m  L e n i n g r a d  to I r k u t s k  to the B l a c k  Sea.  The Sovie t  a g r i c u l t u r a l  
po t en t i a l ,  s e v e r e l y  l i m i t e d  by co ld  and d r y n e s s ,  i s  m o s t  su i t ab l e  fo r  the 
p r o d u c t i o n  of h a r d y  g r a i n s  and l i v e s t o c k .  The a r e a s  w h e r e  o t h e r  c r o p s - -  
co t ton ,  s u g a r  b e e t s ,  t obacco ,  c i{ rus  f r u i t s ,  o i l - b e a r i n g  p l a n t s - - c a n  
grow a r e  v e r y  r e s t r i c t e d ;  fo r  e x a m p l e ,  the 5 , 0 0 0  s q u a r e  m i l e s  of the  
F e r g a n a  V a l l e y ,  in c e n t r a l  As ia ,  wh ich  i s  c o m p a r a b l e  c l i m a t i c a l l y  to 
c e n t r a l  and n o r t h e r n  Utah,  a r e  the s o u r c e  of t w o - t h i r d s  of Sovie t  
cot ton .  

Sov ie t  a g r i c u l t u r e ,  l ike  tha t  of W e s t e r n  E u r o p e  a c e n t u r y  ago,  has  
s u b s t a n t i a l  p r o m i s e ,  p a r t i c u l a r l y  in  the w a r m e r  and w e t t e r  a r e a s  of 
E u r o p e a n  R u s s i a .  T h e r e  is  no i n h e r e n t  r e a s o n  why,  wi th  m o d e r n  t ech-  
no logy ,  the Sovie t  Union  shou ld  not  be able  to d e v e l o p  a v e r y  f i r m  b a s e  
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for both grain production and livestock, though the problems from the 
standpoint of specialty crops are more difficult. But to develop these 
resources firmly requires a long-time, balanced effort in irrigation, 
drainage, reforestation, herd improvement, liming, and so forth. 
This the Soviets, while starting to do from time to time, have never 
carried out. They have preferred instead cheaper, far more risky, 
and impermanent expedients like the so-called New Lands Program. 
Soviet agriculture has also been dominated by Communist Party political 
needs to gain firm control over the peasant, and by the use of agriculture 
as a source of human and capital resources for industrialization and 
armaments. 

T h r o u g h  the  o p e r a t i o n  of t h e s e  f a c t o r s  the U . S . S . R .  h a s  d e v e l o p e d  a 
s y s t e m  of h y p e r e x t e n s i v e  S ta te  f a r m i n g  c o e x i s t e n t  wi th  p r i v a t e  g a r d e n -  
ing  on a t i ny  s c a l e .  The f o r m e r  p r o d u c e s  the v a s t  bu lk  of Sov ie t  f i e l d  
c r o p s ;  the l a t t e r ,  n e a r l y  h a l f  the a n i m a l  p r o d u c t s .  

In comparison with the United States, Soviet agricultural output, 
on 30 percent more acreage, is half as great. It is structurally very 
different--seven times as much potato output, twice the wheat output, 
of the United States; but 80 percent of the sugar, 30 percent of the 
vegetable oil, and half the natural fiber production. Soviet output of 
animal products, the source of two-thirds of U. S. net farm income, 
was a fifth of ours in 1955, slightly higher in 1956, and will again de- 
cline in 1957, which promises to be an indifferent crop year. 

Sovie t  a g r i c u l t u r e  i s  f a r  l e s s  m e c h a n i z e d  than e i t h e r  the a g r i c u l -  
t u r e  of th i s  c o u n t r y  o r  the  a g r i c u l t u r e  of m o s t  of E u r o p e .  The a v a i l -  
a b i l i t y  of t r a c t o r  power  i s  on ly  15 p e r c e n t  as  h igh  as  in  the  U n i t e d  
S t a t e s .  T r u c k  c a p a c i t y  i s  on ly  I I  p e r c e n t  as  h igh ,  wh i l e  the a v a i l a b i l i t y  
of e l e c t r i c  power  i s  12 p e r c e n t  as  g r e a t .  I n c e n t i v e s  a r e  low; r e s t r i c -  
t ions  a r e  h a r s h .  I t  i s  l i t t l e  w o n d e r ,  t h e r e f o r e ,  tha t  wi th  t h e s e  cond i -  
t i ons ,  and wi th  the low q u a l i t y  of the  l a b o r  f o r c e  in  a g r i c u l t u r e ,  an  
e n o r m o u s  inpu t  i s  needed .  At the p r e s e n t  t i m e  o v e r  47 m i l l i o n  p e r s o n s  
a r e  in  Sov ie t  a g r i c u l t u r e .  Bu t  t w o - t h i r d s  of t h e m  a r e  w o m e n ,  c h i l d r e n ,  
and  old peop le ,  wi th  m e n  of 16 to 60 c o m p r i s i n g  only  o n e - t h i r d .  F u r -  
t h e r m o r e ,  80 p e r c e n t  of the  a g r i c u l t u r a l  l a b o r  f o r c e  ( c o m p a r e d  to 
50 p e r c e n t  of the n o n a g r i c u l t u r a l )  h a s  l e s s  than  f ive  y e a r s  of s c h o o l i n g ;  
in  o t h e r  w o r d s ,  i s  s e m i l i t e r a t e  a t  be s t .  As a r e s u l t ,  the p r o d u c t i v i t y  
of l a b o r  in  Sov ie t  a g r i c u l t u r e  i s  a s t o u n d i n g l y  l o w - - o n l y  s e v e n  p e r c e n t  tha t  
of the U n i t e d  S t a t e s  and f a r  l o w e r  than  tha t  of any  E u r o p e a n  c o u n t r y ,  
c e r t a i n l y  ou t s ide  the C o m m u n i s t  b loc .  
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3. Sovie t  f o r e s t s ,  a l m o s t  a l l  sof twood,  c o v e r  n e a r l y  two 
m i l l i o n  s q u a r e  m i l e s - - t h r e e  t i m e s  the a r e a  of A m e r i c a n  f o r e s t s  
e x c l u d i n g  A l a s k a .  A s h o r t  g r owing  s e a s o n ,  l i m i t e d  m o i s t u r e ,  and to 
v a r y i n g  d e g r e e s  in  m a n y  r e g i o n s ,  p e r m a n e n t l y  f r o z e n  g round ,  l o w e r  
n a t u r a l  r e p r o d u c t i v e  r a t e s .  Al so ,  the p r o p o r t i o n  of c o m m e r c i a l l y  
a c c e s s i b l e  f o r e s t  l and  i s  low. As  a r e s u l t ,  the c a p a c i t y  fo r  s u s t a i n e d  
l u m b e r  p r o d u c t i o n  in  the U. S. S. R. i s  a c t u a l l y  l o w e r  than  in  th i s  c o u n t r y ,  
w h e r e  the s o u t h e a s t e r n  U n i t e d  S t a t e s ,  p a r t i c u l a r l y ,  i s  c h a r a c t e r i z e d  
by  the e x t r a o r d i n a r i l y  h igh  r e p r o d u c t i v e  r a t e  of s ix  p e r c e n t  p e r  y e a r .  

In  m u c h  of E u r o p e a n  R u s s i a ,  f o r e s t  l ands  have  b e e n  m a r k e d l y  
d e p l e t e d ,  so tha t  f u t u r e  p l ans  a r e  o r i e n t e d  t o w a r d  i n c r e a s i n g  output  
f r o m  S i b e r i a - - a n  a r e a  c h a r a c t e r i z e d  by v e r y  d i f f i cu l t  t r a n s p o r t a t i o n  
t o w a r d  c o n s u m i n g  c e n t e r s .  T h i s  f ac t  i s  of p a r t i c u l a r  i m p o r t a n c e  to 
the c o n s u m e r  e c o n o m y ,  b e c a u s e  fue l  wood is  to th i s  day the f u n d a m e n t a l  
s o u r c e  of e n e r g y  fo r  Sov ie t  h o u s e h o l d e r s ;  as  a r e s u l t ,  the d e p l e t i o n  of 
fue l  wood r e s o u r c e s  h a s  had  an  a d v e r s e  e f fec t  upon l i v ing  s t a n d a r d s .  

D i s p e r s e d  r e s o u r c e s ,  l i m i t e d  m e c h a n i z a t i o n ,  d i f f i cu l t  t r a n s p o r t  
p r o b l e m s ,  and  a long t r a d i t i o n  of f o r c e d  l a b o r  have  led  to low p r o -  
d u c t i v i t y  in  Sov ie t  logging ,  which  today  e m p l o y s  o v e r  two m i l l i o n  p e r -  
s o n s ,  10 t i m e s  as  m u c h  as  in  the U n i t e d  S t a t e s  fo r  about  the s a m e  l e v e l  

of o v e r a l l  output .  

The  Sov ie t  output  of b u i l d i n g  t i m b e r  c o n s i d e r a b l y  s u r p a s s e s  tha t  of 
the U n i t e d  S t a t e s .  In  f ac t ,  t i m b e r  i s  u s e d  v e r y  w i d e l y  w h e r e  we u s e  
s t e e l  f r a m e  c o n s t r u c t i o n ,  or  v a r i o u s  types  of s y n t h e t i c  m a t e r i a l s ,  such  
as  f i b e r  b o a r d .  But  the output  of m o r e  h i g h l y  f a b r i c a t e d  wood p r o d u c t s ,  
such  as  p lywood,  c e l l u l o s e ,  and p a p e r ,  i s  v e r y  m u c h  s m a l l e r  than  ou r  

o w n .  

4. Sov ie t  w a t e r  r e s o u r c e s  a r e  l a r g e  and  l i t t l e  deve loped .  The 
p r e s e n t  p r o g r a m  of w a t e r  d e v e l o p m e n t  i s  l a r g e l y  o r i e n t e d  t o w a r d  p o w e r ,  
wi th  an  i n c r e a s i n g  p r o p o r t i o n  of h i g h - l e v e l  d a m s  r a t h e r  than  c a s c a d e  
c o n s t r u c t i o n .  The output  of h y d r o e l e c t r i c  power  i s  m a x i m i z e d ,  and the 
n e c e s s i t y  fo r  s t a n d b y  t h e r m a l  power  i s  r e d u c e d ,  t h r o u g h  the d e v e l o p -  
m e n t  of l a r g e  r e s e r v o i r s  and  a m a x i m u m  u n i f o r m i t y  of d i s c h a r g e  a t  a l l  
t i m e s  of the y e a r ;  th is  a l s o  l e a v e s  l i t t l e  m a r g i n  fo r  i r r i g a t i o n  o r  f lood 

c o n t r o l .  

In  h y d r o e l e c t r i c  c o n s t r u c t i o n ,  a c t u a l  a c h i e v e m e n t s  to da te  have  been  
r a t h e r  l i m i t e d ;  and Sovie t  h y d r o e l e c t r i c  power  f u r n i s h e s  s o m e w h a t  l e s s  
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than  14 p e r c e n t  of a l l  of the p o w e r  g e n e r a t e d  in the Sovie t  Union .  
H o w e v e r ,  c e r t a i n  p r o j e c t s  which  a r e  to be c o m p l e t e d  a good m a n y  
y e a r s  f r o m  now, such  as  the A n g a r a - L a k e  Bayka l  s y s t e m ,  a r e  v e r y  
l a r g e  and  p r o m i s e  s p e c t a c u l a r  r e s u l t s  if they  a r e  c o m p l e t e d .  The m o s t  
i m p o r t a n t  p r o j e c t ,  p r a c t i c a l l y  s p e a k i n g ,  is  that  c e n t e r i n g  on the Volga .  
A l a r g e  pa r t  of th is  has  b e e n  c o m p l e t e d ,  i n c l u d i n g  the l a r g e  K u y b y s h e v  
Dam,  wh i l e  the S t a l i n g r a d  D a m  is  we l l  u n d e r  way. This  Vo lga  p r o j e c t  
is  b e g i n n i n g  to g e n e r a t e  a s u b s t a n t i a l  p r o p o r t i o n  of i t s  p l a n n e d  capac i ty .  
The v e r y  a m b i t i o u s  h i g h - t e n s i o n  w i r e ,  400 k i l o - v o l t s ,  f r o m  K u y b y s h e v  
to Moscow,  was  f ina l ly  put in to  o p e r a t i o n  l a s t  y e a r .  But  o t h e r  a s p e c t s  
of the p r o j e c t - - w a t e r w a y  d e v e l o p m e n t  and i r r i g a t i o n - - h a v e  had  m u c h  
l e s s  s u c c e s s .  

W a t e r w a y  o p e r a t i o n  has  b e e n  i n d i f f e r e n t l y  e f f e c t i v e  b e c a u s e  of the 
p auc i t y  of w a r e h o u s e s  and o t h e r  f a c i l i t i e s  to take  c a r e  of the s e a s o n a l  
i c i n g  p r o b l e m ,  wh ich  is  acute  f r o m  the end  of D e c e m b e r  t h r o u g h  Apr i l .  
I r r i g a t i o n ,  a veiny l a r g e  f e a t u r e  of the i n i t i a l  plan,  is  v i r t u a l l y  non-  
e x i s t e n t .  Thus  the p r o j e c t  has  r e s u l t e d  in a ne t  l o s s  of va luab le  b o t t o m  
land  t h r o u g h  f looding ,  wi th  l i t t l e  s u b s t i t u t i o n  of new land  t h r o u g h  i r r i g a -  
t ion .  

5. Sov ie t  m i n e r a l  r e s o u r c e s  a r e  c o m p a r a b l e  in  g e n e r a l  to t hose  
of the Un i t ed  S ta tes .  They  a r e  v e r y  s t r o n g  g e o l o g i c a l l y  in  fue l s  and 
f e r r o u s  m e t a l s ,  w e a k e r  in  n o n f e r r o u s .  T h e r e  a r e  s o m e  acu te  de f i -  
c i e n c i e s ,  p a r t i c u l a r l y  in baux i te  and in u r a n i u m .  T h e s e  a r e  in  l a r g e  
p a r t  s u p p l i e d  by the s a t e l l i t e s .  H o w e v e r ,  the  Sovie t  Un ion  does  r e q u i r e  
i m p o r t s  f r o m  the f r e e  w o r l d  fo r  a s a t i s f a c t o r y  b a l a n c e  in  a n u m b e r  of 
c o m m o d i t i e s ,  one of the  m o s t  i m p o r t a n t  be ing  coppe r .  This  the Wes t  
is  supp ly ing ,  to the tune of m o r e  than 15 p e r c e n t  of the c o p p e r  con-  
s u m p t i o n  of the e n t i r e  C o m m u n i s t  b loc.  Coppe r  w i r e  c o n s t i t u t e s ,  I 
r e g r e t  to say ,  t w o - t h i r d s  of the e x p o r t s  of the Un i t ed  K i n g d o m  to the 
Sovie t  Union .  

The d e v e l o p m e n t  of m i n e r a l  r e s o u r c e s  in the  Sovie t  Un ion  r e p r e -  
s e n t s  f u n d a m e n t a l l y  not  a g e o l o g i c a l  but  an e c o n o m i c  p r o b l e m .  The 
Sovie t  Union ,  t h rough  the e x p e n d i t u r e  of vas t  c ap i t a l  and h u m a n  r e -  
s o u r c e s ,  has  b e e n  able  to i n c r e a s e  i t s  m i n e r a l  p r o d u c t i o n  b e t w e e n  
1937 and 1956 3 . 3 - f o l d ,  in  c o m p a r i s o n  to an A m e r i c a n  e x p a n s i o n  o v e r  
the s a m e  p e r i o d  of about  85 p e r c e n t .  The A m e r i c a n  e x p a n s i o n ,  how-  
e v e r ,  b e c a u s e  of the m u c h  g r e a t e r  i n i t i a l  b a s e ,  was  80 p e r c e n t  g r e a t e r  
in a b s o l u t e  t e r m s ,  as o p p o s e d  to r e l a t i v e ,  than the Sovie t .  In add i t ion ,  
as we wi l l  s e e  f u r t h e r  on: the A m e r i c a n  e x p a n s i o n  has  b e e n  a c c o m p a n i e d  
by r e d u c t i o n s  of cos t ,  whi le  the Sovie t  e x p a n s i o n  has  b e e n  an e x t r e m e l y  
c o s t l y  a f fa i r .  
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L e t  us now turn  to a m o r e  d e t a i l e d  d i s c u s s i o n  of the Sovie t  fuel  
i n d u s t r y ,  wi th  p a r t i c u l a r  r e f e r e n c e  to coa l  m i n i n g  and p e t r o l e u m .  

The coal and lignite resources of the Soviet Union are second only 
to those of the United States, with at least a trillion tons of reserves. 
Ninety percent of those reserves are concentrated in the area to the 
east of 60 degrees; in other words, in the Asiatic part of the Soviet 
Union. The greatest accessible deposit is in western Siberia in the 
Kuznetsk Basin, with other important resources in Kazakhstan, in 
eastern Siberia, and in the Far East. A relatively small amount is 
found in central Asia, in the Donets Basin of the Ukraine, and in north 
Russia. I say "relatively" because actually even the Donets Basin 
numbers enough billion tons of reserve to be a reliable base of fuel 
for many years to come. The only important areas where the quantity 
of coal is really a major limiting factor are in central and northwest 
Russia, on the one hand, and in the Urals, on the other. 

In the Done t s  B a s i n  the e x p l o i t a t i o n  of r e s o u r c e s  has  b e e n  p r o -  
longed ,  and the a v a i l a b l e  p r o d u c i n g  m i n e s  t end  to be deep ,  wi th  f a i r l y  
n a r r o w  s e a m s .  In add i t ion ,  the coa l  of the Done t s  B a s i n  is  p r i m a r i l y  
a n t h r a c i t e .  The a v a i l a b l  e cok ing  g r a d e s  a r e  c h a r a c t e r i z e d  by v e r y  
high s u l p h u r  con ten t ,  wh ich  is  c h e m i c a l l y  c o m b i n e d ,  h e n c e  d i f f i cu l t  
to r e m o v e .  As a r e s u l t ,  the Sovie t  Union ,  p a r t i c u l a r l y  in i t s  p r i m a r y  
U k r a i n i a n  m e t a l l u r g i c a l  c e n t e r s  (which  s t i l l  p r o d u c e  o v e r  a t h i rd  of al l  
Sovie t  p ig  i r o n )  has  a s e r i o u s  qua l i ty  p r o b l e m .  F o r  s u l p h u r  is  a m a j o r  
e l e m e n t  in  the p r o d u c t i o n  of f r a c t u r e s  and  o t h e r  u n d e s i r a b l e  p r o p e r t i e s  
in pig i r o n .  Today ,  the Done t s  B a s i n  p r o v i d e s  36 p e r c e n t  of to ta l  
Sov ie t  coa l  and l ign i t e  output.  E u r o p e a n  Russ i a ,  i n c l u d i n g  the U r a l s ,  
p r o v i d e s  58 p e r c e n t .  The o t h e r  m a j o r  b a s i n s  a r e  the K u z n e t s k ,  which  
I m e n t i o n e d ,  wi th  15 p e r c e n t ;  and  K a r a g a n d a ,  in n o r t h e r n  K a z a k h s t a n .  
The n a t i o n a l  b a l a n c e  of fue l s  is  such  that  a g r e a t  d e a l  of c r o s s h a u l i n g  
is  n e c e s s a r y ,  p a r t i c u l a r l y  wi th  the h i g h e r  g r a d e s .  To an a p p r e c i a b l e  
d e g r e e ,  coa l  m u s t  be h a u l e d  f r o m  w e s t e r n  S i b e r i a  in to  c e n t r a l  R u s s i a - -  
an e n o r m o u s l y  e x p e n s i v e  o p e r a t i o n .  

In 1955 Soviet coal output, including lignite, constituted 391 million 
metric tons, rising to 429 million last year. But the bituminous coal 
equivalent is only 70 percent as great, because of the large inclusion of 
both lignite and lower grades of subbituminous coal. As a result, in 
terms of heat value, Soviet coal output is currently not the equal of the 
United States, but about two-thirds as great. 



In addi t ion,  the qual i ty  of the fuel  is  lower  than in this  count ry .  
Only a q u a r t e r  of the Soviet  coal  i s  benef ic ia ted  through wash ing .  In 
the Uni ted  Sta tes  wel l  o v e r ' h a l f  is .  The produc ts  sold  in the A m e r i c a n  
m a r k e t  a r e  v e r y  h igh ly  s t a n d a r d i z e d ,  not only through wash ing ,  but 
th rough  b lend ing  to produce a product  of gua ran teed  c h a r a c t e r i s t i c s .  
Thus the qual i ty  of the product  on the A m e r i c a n  m a r k e t  i s  so high that 
a s u b s t a n t i a l  por t ion  of our p roduc t ion  is  bought by Europe  even though 
it  r e q u i r e s  p r e m i u m  p r i c e s .  It  pays  the s t e e l  i n d u s t r y  of the Ruhr  to 
i m p o r t  A m e r i c a n  coal  because  of i ts  s u p e r i o r i t y  in p e r f o r m a n c e  in 
b l a s t  f u r n a c e s .  

Let  us  d i s c u s s  the p r o b l e m s  of e f f i c iency  of product ion .  T h e r e  
a r e  two d i m e n s i o n s  to this  p rob lem.  On the one hand,  t he re  i s  that  of 
s t r i p  m i n e s ;  on the o ther ,  of unde rg round  ope ra t i ons .  

The p ropor t ion  of Soviet  coal  and l igni te  output f r o m  s t r i p  m i n e s  
today i s  17 pe r cen t ,  in c o m p a r i s o n  to 25 p e r c e n t  in  th is  coun t ry .  Soviet  
s t r i p  m i n e s ,  in  ad}iition, a r e  v e r y  h igh ly  concen t ra t ed .  In the Uni ted  
Sta tes  we ope ra t e  l ,  500 s t r i p  m i n e s ,  each producing  an a v e r a g e  of 
some  60, 000 tons a y e a r .  The Soviets  ope ra t e  only 42 s t r i p  m i n e s ,  
each p roduc ing  an a v e r a g e  of a m i l l i on  and a ha l f  tons a y e a r .  This  
economy of s ca l e  has  v e r y  m a n y  r e f l e c t i o n s .  In t e r m s  of p h y s i c a l  out-  
put, as  oppdsed to hea t  value,  the Soviet  p roduc t iv i ty  of l abor  in s t r i p  
m in ing  i s  70 pe r cen t  as high as  ours ,  though because  they l a r g e l y  mine  
l ign i te ,  i t ' s  only 4 0 - 4 5  pe r cen t  f r o m  the heat  s tandpoint .  

In addi t ion  to this ,  they have r e a l i z e d  economies  of capi ta l .  T h e i r  
s t r i p  m i n e s  a r e  ope ra t ed  with only 713 power  shove l s  and c o n v e y o r s ,  
as  opposed to 3 ,400 in the Uni ted  Sta tes .  As a r e s u l t ,  they  have double 
the p roduc t iv i t y  of cap i ta l  in this~ count ry .  In gene ra l ,  t he i r  s t r i p  
m i n i n g  ope ra t i ons  a r e  e f f ic ien t  by any  c o m p a r i s o n .  

Underground min ing  in the Soviet  Union,  however ,  is  a much  l e s s  
f avorab le  p ic tu re .  

Now, the r e s o u r c e  condi t ions  in  the U. S. S. R. a r e  somewha t  l e s s  f avo r -  
able .  The a v e r a g e  width of s e a m  is  somewha t  lower  than in this  count ry .  
It  a v e r a g e s  4 .2  feet ,  as  opposed to 4 .9  feet .  And about a q u a r t e r  of the 
s e a m s  ope ra t ed  a r e  v e r y  thin  indeed,  al though,  c o r r e s p o n d i n g l y ,  they 
ope ra t e  some  s e a m s  much wider  than a r e  c u s t o m a r y  in  this  coun t ry .  
They  a l so  have  p r o b l e m s  of pi tch in about 30 pe r cen t  of t h e i r  m ines .  
The depths  of ope ra t ion  a r e  s l i g h t l y  g r e a t e r .  Ours  r a r e l y  ope ra t e  a t  
depths  under  200 feet  t h e i r s ,  400 or  500 and s o m e t i m e s  even g r e a t e r .  



On the o t h e r  hand ,  the Sovie t  Un ion  h a s  an a d v a n t a g e  f r o m  the  
s t a n d p o i n t  of c o n c e n t r a t i o n .  The  M i n i s t r y  of Coa l  Min ing ,  w h i c h  
p r o d u c e s  p r a c t i c a l l y  a l l  of Sov ie t  coa l ,  o v e r  96 p e r c e n t ,  o p e r a t e s  
on ly  930 m i n e s ;  and i t s  a v e r a g e  m i n e  c a p a c i t y  is  o v e r  300, 000 tons  
a y e a r .  In  the U n i t e d  S t a t e s  we o p e r a t e  6 , 5 0 0  u n d e r g r o u n d  m i n e s ,  
wi th  an  a v e r a g e  c a p a c i t y  of a r o u n d  60, 000 tons .  In r e g a r d  to o v e r a l l  
e f f i c i e n c y ,  the q u e s t i o n s  of g e o l o g i c a l  c o n d i t i o n s  and t h o s e  of s c a l e  
a p p e a r  to be m o r e  o r  l e s s  c o m p e n s a t o r y .  

F o r  th is  r e a s o n  we can  e x a m i n e  o t h e r  a s p e c t s  a l i t t l e  m o r e  c l o s e l y .  
One of the m o s t  i n t e r e s t i n g  f a c t s  i s  tha t  the c a p i t a l  a v a i l a b i l i t y  of the 
Sov ie t  u n d e r g r o u n d  c o a l  m i n i n g  i s  a c t u a l l y  m u c h  g r e a t e r  than  tha t  of the 
U n i t e d  S t a t e s .  The  a g g r e g a t e  i n s t a l l e d  h o r s e p o w e r  c a p a c i t y  of Sov ie t  
coa l  m i n i n g  e q u i p m e n t  i s  a q u a r t e r  g r e a t e r  than  the A m e r i c a n .  The 
n u m b e r  of c o n t i n u o u s  c o a l  c u t t e r s  in  the Sov ie t  Un ion  e x c e e d s  2 , 0 0 0 ,  
as  o p p o s e d  to 500 in th is  c o u n t r y .  T h e y  do h a v e  only  3 ,800  non -  
c o n t i n u o u s  c o a l  c u t t e r s ,  as  o p p o s e d  to 12 ,000  in  the U n i t e d  S t a t e s .  
But  t hey  h a v e  50, 000 p o w e r  d r i l l s ,  as  o p p o s e d  to 13 ,000  in  the 
Un i t ed  S t a t e s .  T h e i r  c o n v e y o r  e q u i p m e n t  c o m p a r e s  v e r y  f a v o r a b l y  
wi th  o u r s ;  they  have  abou t  the s a m e  n u m b e r ,  13 ,000 ,  of e l e c t r i c  
l o c o m o t i v e s .  And y e t  the f ac t  r e m a i n s  tha t  the m a n - d a y  p r o d u c t i v i t y ,  
e x c l u d i n g  o v e r h e a d ,  w h i c h  is  m u c h  g r e a t e r  in  t h e i r  c a s e ,  i s  o n e - s i x t h  
tha t  of the A m e r i c a n  m i n e s .  

Why ? One b a s i c  r e a s o n  goes  b a c k  to the e n g i n e e r i n g  d e s i g n  of 
t h e i r  m i n e s .  T h e i r  m i n e s  a r e  l a id  out ,  as  m o s t  C o n t i n e n t a l  m i n e s  
a r e ,  on a l o n g - w a l l  s y s t e m ,  wi th  an a d v a n c i n g  f a c e .  Th i s  m e a n s  tha t  
t hey  a r e  c o n s t a n t l y  c r a m p e d  in t e r m s  of o p e r a t i n g  s p a c e .  T h e y  m u s t  
d e v o t e  v e r y  g r e a t  e n e r g y  to ge t t i ng  out the r u b b l e .  T h e y  h a v e  an a l m o s t  
i n s u p e r a b l e  p r o b l e m  in d e s i g n i n g  a c o n t i n u o u s  f low s y s t e m .  In  the 
U n i t e d  S t a t e s  we u s e  a c h a m b e r  and p i l l a r  s y s t e m ,  g e n e r a l l y  c i r c u l a r  
in d e s i g n ,  wi th  a c o n t i n u o u s  f low p r o c e s s  and  wi th  a r e t r e a t i n g  w o r k i n g  
f a c e .  We cu t  f i r s t  a r o u n d  the c o a l  body and  then  go b a c k .  

Th i s  c a l l s  f o r  h i g h e r  i n i t i a l  i n v e s t m e n t .  It c a l l s  fo r  m u c h  b e t t e r  
g e o l o g i c a l  w o r k ,  b e c a u s e ,  o b v i o u s l y ,  if y o u g u e s s  w r o n g  in  y o u r  
d e s i g n ,  the p e n a l t i e s  in  t e r m s  of coa l  l o s s e s  a r e  v e r y  h e a v y .  In  s o m e  
c a s e s  i t  a l s o  c a l l s  fo r  h igh  l o s s e s  of c o a l  u n d e r g r o u n d ,  w h e r e  p i l l a r s  
m u s t  be m a i n t a i n e d  in o r d e r  to s a v e  the roof .  Bu t  in  g e n e r a l ,  and in 
m o r e  r e c e n t  y e a r s ,  c a v i n g  h a s  b e e n  p r a c t i c e d ,  so  tha t  the r e c o v e r y  of 
c o a l  i s  not  s u b s t a n t i a l l y  l e s s  than  in the l o n g - w a l l  s y s t e m .  In  o t h e r  
w o r d s ,  the e n g i n e e r i n g  l a y o u t  of Sov ie t  m i n e s  h a s  b e e n  d e s i g n e d  to get  
in to  p r o d u c t i o n  qu i ck ly  wi th  l i t t l e  i n f o r m a t i o n  and at  v e r y  low i n i t i a l  c o s t ,  
and th is  i s  one  r e a s o n  fo r  the d i f f e r e n c e  in p r o d u c t i v i t y .  
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A n o t h e r  r e a s o n  is  that  t h e i r  e q u i p m e n t  is  l a r g e l y  A m e r i c a n  in 
o r i g i n a l  de s ign ;  i t  i s  a copy of e q u i p m e n t  wh ich  is  a p p l i c a b l e  to 
A m e r i c a n  p r a c t i c e  and not  to Sovie t  l o n g - w a l l  p r a c t i c e .  As  in  the 
U n i t e d  K i n g d o m ,  w h e r e  A m e r i c a n  coa l  e q u i p m e n t  did not  w o r k  out,  
th~ Sov ie t s  have  found that  they  canno t  ga in  m u c h  i n c r e a s e  in  p r o -  
duc t iv i ty .  In fac t ,  d e s p i t e  the e n o r m o u s  i n c r e a s e  in  m e c h a n i z a t i o n  
s i n c e  1940, p r o d u c t i v i t y  in  u n d e r g r o u n d  m i n e s  is  only 10 p e r c e n t  
h i g h e r  now than  i t  was  p r e w a r .  

A n o t h e r  f a c t o r  i s ,  of c o u r s e ,  the i m m e n s e l y  d i f f e r e n t  qua l i ty  in  
the l a b o r  f o r c e .  The A m e r i c a n  coa l  m i n e r  is  a r e a l l y  e x p e r t  p e r s o n .  
H e ' s  got to be in  o r d e r  to r e t a i n  h i s  c o m p a n y  in  b u s i n e s s  u n d e r  i n t e n s e  
c o n d i t i o n s  of c o m p e t i t i o n .  The Sovie t  coa l  m i n e r  is  l a r g e l y  an i n e x p e r t  
g e n t l e m a n .  F i n a l l y ,  such  q u e s t i o n s  as m a i n t e n a n c e  and  s a f e t y  a r e  
i nvo lved .  With t r a s h y ,  dus ty  m i n e s  the Sovie t  Union  has  to m a i n t a i n  
l a r g e  c r e w s  fo r  put t ing  out u n d e r g r o u n d  f i r e s  and fo r  m i n e  r e s c u e  work .  
Ten  p e r c e n t  of our  u n d e r g r o u n d  peop le  a r e  in m a i n t e n a n c e  and r e c o n -  
s t r u c t i o n ;  18 p e r c e n t  of the  Sovie t s  a r e  in the  f ie ld .  

Now, l e t  m e  go b r i e f l y  o v e r  the p e t r o l e u m  and n a t u r a l  gas  p i c t u r e ,  
wh ich  r e p r e s e n t s  a n o t h e r  v i ewpo in t  in r e g a r d  to r e s o u r c e  u t i l i z a t i o n  
both  f r o m  the s t andpo in t  of s u c c e s s e s  and f a i l u r e s .  

The Sovie t  Union  has  e x p a n d e d  c rude  oi l  p r o d u c t i o n  in  a r e m a r k -  
able  f a s h i o n  s i n c e  1950. 'In g e n e r a l ,  i t s  e x p a n s i o n  of c r u d e  oi l  has  
b e e n  o v e r  ha l f  as  g r e a t  as that  of the Un i t ed  S ta tes  on an a b s o l u t e  
b a s i s - - a n  a c h i e v e m e n t  r e a l i z e d  wi th  only  o n e - f i f t h  as m u c h  d r i l l i n g .  
Today ,  the Sovie t  Union  p r o d u c e s  20 p e r c e n t  as m u c h  p e t r o l e u m  wi th  
s o m e  15 ,000  o p e r a t i n g  w e l l s ,  as  o p p o s e d  to o v e r  300, 000 in  th i s  c o u n t r y .  

(I ts  p r o d u c t i v i t y  is  s t i l l  s u b s t a n t i a l l y  l o w e r  than  the A m e r i c a n - - a b o u t  
40 p e r c e n t  as h igh,  b e c a u s e  of m u c h  m o r e  l i m i t e d  a u t o m a t i o n  in  th i s  
f ie ld .  ) 

The  Sov ie t  a c h i e v e m e n t  has  b e e n  r e a l i z e d  by s e v e r a l  m e t h o d s .  
F i r s t ,  Sovie t  o i l  geo logy  has  b e e n  good fo r  a long  t i m e .  T h e i r  
g e o p h y s i c s ,  i n c l u d i n g  s e i s m o l o g i c a l  e x p e r i m e n t a t i o n ,  has  l o n g  b e e n  
e x c e l l e n t .  As a m a t t e r  of fac t ,  the f i r s t  Sovie t  c o m p u t e r  (an a n a l o g u e  
compu te r}  that  I know of was  d e s i g n e d  in 1940 fo r  s e i s m o l o g i c a l  work .  
In  add i t ion ,  they  c o n c e n t r a t e d  t h e i r  e f f o r t s  v e r y  h e a v i l y  upon  a l i m i t e d  
a r e a .  T w o - t h i r d s  of a l l  Sovie t  p e t r o l e u m  today  c o m e s  f r o m  a t r i a n g l e  
to the e a s t  of the Volga ,  in  the s o - c a l l e d  s e c o n d  Baku a r e a .  In the 
C a u c a s u s  today,  the f i e l d s  a c t u a l l y  p r o d u c e  only  t w o - t h i r d s  as  m u c h  
p e t r o l e u m  as  they  did  p r e w a r - - 1 4  m i l l i o n  tons  as  o p p o s e d  to 21 m i l l i o n .  
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Now, t h e s e  s u c c e s s e s  a r e  m a r k e d ,  but they  a r e  a l s o  c o i n c i d e n t  
wi th  a m a r k e d  d e g r e e  of f a i l u r e .  On a t h e o r e t i c a l  b a s i s  we would  
e x p e c t  Sovie t  r e f i n i n g  to be v e r y  good.  The Sov ie t s  h a v e  had  a long  and  
sound  t r a d i t i o n  in  o r g a n i c  c h e m i s t r y .  In add i t i on ,  they  b e n e f i t e d  f r o m  
l a r g e - s c a l e  s h i p m e n t s  of l e n d - l e a s e  e q u i p m e n t ,  i n c l u d i n g  s e v e n  c o m -  
p le t e  r e f i n e r i e s  of m o d e r n  type ,  not  as  a d v a n c e d  as  we h a v e  today ,  but  
i n c l u d i n g  d e s a l t i n g  u n i t s  and o t h e r  types  of m o d e r n  e q u i p m e n t .  T h e r e  
is  no l a ck  of k n o w - h o w  h e r e .  N e v e r t h e l e s s ,  the Sovie t  p e t r o l e u m  r e -  
f in ing  i n d u s t r y  i s  u n b e l i e v a b l y  l ousy .  In the f i r s t  p l a c e ,  at the p r e s e n t  
t i m e - - t h i s  i s  m a t e r i a l  fo r  1953 and  qui te  a u t h e n t i c - - t h e y  r e c o v e r  on ly  
53 p e r c e n t  of the c r u d e  input  in  t e r m s  of g a s o l i n e ,  naph tha ,  k e r o s e n e ,  
and  d i e s e l  f ue l s .  In o t h e r  w o r d s ,  47 p e r c e n t  i s  r e s i d u a l  fue l  o i l  and 
l o s s e s .  R e f i n i n g  l o s s e s  a v e r a g e  12 p e r c e n t  of the i n p u t - - a  t e r r i f i c  
quan t i ty .  

The  qua l i t y  of t h e i r  g a s o l i n e  i s  v e r y  bad.  On the a v e r a g e  i t  r u n s  
l e s s  than 60 o c t a n e  in  t e r m s  of the n o n l e a d e d  s t ock .  It h a s  poo r  g u m  
c h a r a c t e r i s t i c s .  I t  ha s  h igh  s u l p h u r .  In fac t ,  i t  i s  l o w e r  in qua l i t y  
than  p r e w a r .  The  Sovie t  Un ion  has  no p e t r o c h e m i c a l  i n d u s t r y  w o r t h  
t a lk ing  about .  

Why do a l l  of t h e s e  a n o m a l i e s  a r i s e  ? I th ink  the  a n s w e r  i s  v e r y  
s i m p l e ,  and  it  i s  tha t  the p e t r o l e u m  r e f i n i n g  i n d u s t r y  has  had  a low 
i n v e s t m e n t  r a t e  in  r e c e n t  y e a r s ,  b e c a u s e  of i t s  d i r e c t  c o m p e t i t i o n  wi th  
a t o m i c  e n e r g y .  The s a m e  b a s i c  p r o c e s s e s ,  the s a m e  b a s i c  e q u i p m e n t ,  
n e e d e d  fo r  p e t r o l e u m  r e f i n i n g  have  to be u s e d  fo r  the s e p a r a t i o n  of 
a t o m i c  i s o t o p e s .  I t  i s  fo r  th is  r e a s o n ,  r a t h e r  than any  i n h e r e n t  l a c k  
of k n o w - h o w ,  tha t  the Sovie t  Un ion  f a c e s  a d i f f i cu l t  s i t u a t i o n  in  p e t r o -  
l e u m .  Th is  a l s o  m e a n s  that  m u c h  of i t s  p e t r o l e u m  e f fo r t  goes  in  a v e r y  
i n e f f i c i e n t  way  to p r o d u c e  r e s i d u a l  fue l  oi l .  

Now, le t  m e  go t h r o u g h  an o v e r a l l  r e v i e w  of the fue l  p i c t u r e .  

What  i s  the e n e r g y  b a l a n c e  of the Sovie t  U n i o n ?  Wel l ,  o v e r a l l ,  
the Sovie t  e n e r g y  supply  today  is  a t h i r d  of the A m e r i c a n ,  c o m p a r e d  
to a f o u r t h  in  1940. H o w e v e r ,  wh i l e  Sovie t  e n e r g y  supply  has  ex-  
p a n d e d  m o r e  r a p i d l y  than the A m e r i c a n ,  i t  h a s  r e m a i n e d  s t r u c t u r a l l y  
w e a k .  Thus ,  the p r o p o r t i o n  of p e t r o l e u m  and  n a t u r a l  gas  in Sovie t  
e n e r g y  h a s  r i s e n  f r o m  20 p e r c e n t  in 1940 to only  23 p e r c e n t  today .  
Coa l  ha s  r e m a i n e d  s t ab l e  at  50 p e r c e n t .  The p r o p o r t i o n  of v e r y  low-  
c l a s s  f u e l s - - l i g n i t e ,  pea t ,  s h a l e ,  and fue l  w o o d - - h a s  r e m a i n e d  s t a b l e  
o r  v i r t u a l l y  so,  a t  a q u a r t e r  of the to ta l .  In c o n t r a s t ,  in  the U n i t e d  
S t a t e s  the p r o p o r t i o n  of e n e r g y  g e n e r a t e d  f r o m  p e t r o l e u m  and n a t u r a l  
gas  h a s  i n c r e a s e d  f r o m  44 p e r c e n t  in 1940 to o v e r  70 p e r c e n t  today.  
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Now, w h a t ' s  the s i g n i f i c a n c e  of th is  ? Wel l ,  f i r s t  of a l l ,  l iqu id  
and  gas  fue l s  a r e  i m m e n s e l y  l e s s  d e m a n d i n g  in t e r m s  of l a b o r  than 
so l id  f u e l s .  A c c o r d i n g  to Sovie t  da ta  of 1955, the p r o d u c t i v i t y  of l a b o r  
in p e t r o l e u m  in  t e r m s  of h e a t  va lue  p r o d u c e d  is  4 . 4  t i m e s  as  g r e a t  as  
in the coa l  and  l i gn i t e  i n d u s t r y .  I t ' s  a l m o s t  12 t i m e s  as  g r e a t  as  in the 
pea t  i n d u s t r y ;  c u r i o u s l y  enough ,  the Sovie t  pea t  i n d u s t r y  e m p l o y s  f a r  
m o r e  peop le  than  does  the p e t r o l e u m  i n d u s t r y .  And n a t u r a l  gas  is  2 .7  
t i m e s  as  e f f i c i6n t  as  p e t r o l e u m .  Thus ,  a t r e m e n d o u s  e c o n o m y  in a c t u a l  
p r o d u c t i o n  r e s u l t s  f r o m  the s u b s t i t u t i o n  of so l id  by gas  and  Liquid fue l s .  

In add i t i on ,  t h e r e  a r e  v e r y  g r e a t  e c o n o m i e s  in t r a n s p o r t  and  s t o r -  
age .  Sovie t  c o a l  m i n i n g  r e q u i r e s  125 ,000  p e r s o n s  fo r  i n d u s t r i a l  t r a n s -  
p o r t  and w a r e h o u s i n g  a lone ,  a p a r t  f r o m  those  p e r s o n s  e n g a g e d  in  h a u l -  
ing  coa l  on g e n e r a l - u s e  r a i l r o a d  t r a c k a g e .  In the Un i t ed  S t a t e s ,  a l l  the 
p i p e l i n e s  fo r  both p e t r o l e u m  and  n a t u r a l  gas t o g e t h e r  r e q u i r e  s o m e t h i n g  
l e s s  t han  20, 000 o p e r a t i n g  p e r s o n n e l .  F u r t h e r m o r e ,  t h e r e  a r e  v e r y  
g r e a t  s a v i n g s  in  s t e e l  input  fo r  r a i l r o a d  c o n s t r u c t i o n  and o t h e r  s u c h  
u s e s .  F i n a l l y ,  the e f f i c i e n c y  of Liquid and gas  fue l s  is m u c h  g r e a t e r  in 
t e r m s  of a p p l i c a t i o n .  I n t e r n a l  c o m b u s t i o n  e n g i n e s ,  a f t e r  a l l ,  r u n  f r o m  
25 to 35 p e r c e n t  m e c h a n i c a l  e f f i c i e n c y ,  as  o p p o s e d  to, s ay ,  f ive  p e r c e n t ,  
fo r  l o w - p r e s s u r e  s t e a m ;  and e f f i c i e n t  h i g h - p r e s s u r e  s t e a m  t u r b i n e s  a r e  
v e r y  e x p e n s i v e  i n d e e d .  

As a r e s u l t ,  the  e f f e c t i v e  e n e r g y  p r o d u c e d  in th is  c o u n t r y  i s  s t i l l  
f o u r  t i m e s  as  g r e a t  as  in  the U. S. S. R. but  now we m u s t  a l s o  no te  
d i f f e r e n c e s  in  u t i l i z a t i o n  p a t t e r n s .  

In  the Sov ie t  Union,  h o u s e h o l d  c o n s u m p t i o n  of f u e l s ,  i n c l u d i n g  
c o o k i n g  gas  and  a l l  o t h e r  p u r p o s e s ,  r o s e  on ly  25 p e r c e n t  b e t w e e n  
1940 and  1955. Today ,  i t  i s  only a f i f th of a l l  of e n e r g y  c o n s u m p t i o n ,  
as  o p p o s e d  to a t h i r d  in  1940. Th i s  a c t u a l l y  r e p r e s e n t s  a d e t e r i o r a t i o n  
in  e n e r g y  a v a i l a b i l i t y  p e r  p e r s o n ,  b e c a u s e ,  d u r i n g  the s a m e  p e r i o d ,  
the u r b a n  popu l a t i on  has  r i s e n  50 p e r c e n t ,  and  u r b a n  r e q u i r e m e n t s  a r e  
h i g h e r  than  r u r a l .  

In  the U n i t e d  S t a t e s ,  in  c o n t r a s t ,  the  h o u s e h o l d  c o n s u m p t i o n  of 
e n e r g y ,  i n c l u d i n g  tha t  f o r  p a s s e n g e r  c a r s ,  c e r t a i n l y  e x c e e d s  50 p e r c e n t  
of o u r  t o t a l  supp ly ,  o r  abou t  s e v e n  and  a ha l f  t i m e s  as  g r e a t  a s  the 
Sovie t .  Thus ,  wha t  the Sov ie t  Union  has  done h a s  b e e n  to c o m p e n s a t e  
fo r  s t r u c t u r a l  r i g i d i t y  a t  the e x p e n s e  of the c o n s u m e r ;  and  the  supp ly  
of fue l  a v a i l a b l e  f o r  p r o d u c t i o n  p u r p o s e s  and fo r  the m i l i t a r y  h a s  in 
f ac t  r i s e n  in  c o m p a r i s o n  wi th  that  in  th i s  c o u n t r y .  
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L e t  m e  c o n c l u d e  wi th  a few g e n e r a l  r e m a r k s .  

N a t u r a l  r e s o u r c e  e x p l o i t a t i o n  h a s  u n q u e s t i o n a b l y  b e e n  a m a j o r  
d r a g  on the  Sov ie t  e c o n o m y .  A c c o r d i n g  to Sov ie t  f i g u r e s ,  we know 
tha t  the p r o p o r t i o n  of r a w  m a t e r i a l  e x p e n d i t u r e s  in to t a l  i n d u s t r i a l  
c o s t s  h a s  r i s e n  f r o m  44 p e r c e n t  in 1934 to 61 p e r c e n t  today .  T h i s  i s  
a c o n t r a s t  to the U n i t e d  S t a t e s ,  w h e r e  we h a v e  a c h i e v e d  a n a t u r a l  r e -  
s o u r c e  e x p l o i t a t i o n  w h i c h  i s  e m b a r r a s s i n g  in  i t s  e f f i c i e n c y ,  w i t n e s s  
o u r  f a r m  p r o b l e m .  

Second ,  the f a c t o r s  i n v o l v e d  in t h e s e  q u e s t i o n s  of p r o d u c t i v i t y  and  
e f f e c t i v e  r e s o u r c e  e x p l o i t a t i o n  a r e  e x t r e m e l y  c o m p l e x .  T h e r e  i s  no 
s i m p l e  p a n a c e a  of so  m u c h  in  the w a y  of input  and  so  m u c h  in  the w a y  
of output .  E c o n o m i s t s  love  to p l ay  wi th  t h e s e  t h i n g s ,  and  fo r  v e r y  
g e n e r a l  p u r p o s e s  t hey  a r e  s a t i s f a c t o r y .  But ,  g e n t l e m e n ,  t h e r e  i s  
t r e m e n d o u s  e l a s t i c i t y  in  th i s  a r e a .  C o n s e q u e n t l y ,  the on ly  w a y  to 
know how good o r  bad  the Sov i e t s  a r e  is  to r o l l  up y o u r  s l e e v e s  and  
get  to know s o m e t h i n g  about  the p a r t i c u l a r  f i e l d  i nvo lved .  Th i s  i s  a 
m a j o r  c a u t i o n ,  b e c a u s e  of the c o n s t a n t  t e m p t a t i o n  to g e n e r a l i z e  in  th i s  
i m m e n s e l y  d i f f i cu l t  Sov ie t  f i e l d  on a v e r y  s l i m  b a s e  i n d e e d .  

F i n a l l y ,  i t  i s  c l e a r  tha t  the r a t i o n a l i z a t i o n  of the  Sov ie t  e c o n o m y  
to m e e t  the n e e d s  of an  e x p a n d i n g  popu la t ion ,  f u r t h e r  u r b a n i z a t i o n ,  and 
a s t r o n g e r  i n d u s t r i a l  b a s e ,  l e t  a l o n e  d i r e c t  m i l i t a r y  d e m a n d s ,  i s  an  
i m m e n s e  p r o b l e m .  

I s t i l l  f a ce  g r e a t  d i f f i cu l t y  in c o n c e i v i n g  how the  Sovie t  Un ion  c a n  
c o n t i n u e  to r e c o n c i l e  h e a l t h y  e c o n o m i c  e x p a n s i o n  wi th  h e a v y  m i l i t a r y  
e f f o r t s .  In  f ac t ,  we h a v e  lo t s  of e v i d e n c e  tha t  i t  i s  not  ab le  to do so .  
We h a v e  the spu tn ik ,  i t  i s  t r u e ;  but at  the  s a m e  t i m e ,  th is  l a s t  y e a r  h a s  
w i t n e s s e d  a g r e a t  m a n y  e v e n t s  s h o w i n g  e x c e s s i v e  p r e s s u r e  on the Sov ie t  
e c o n o m y ,  m o s t  n o t a b l y  the a b r o g a t i o n  of P l a n  VI a f t e r  30 y e a r s  and 
m o r e  of o r d e r e d  e c o n o m y .  We can  a l s o  no te  the r e p u d i a t i o n  of the  i n -  
t e r n a l  bond  debt  and  o t h e r  m e a s u r e s  of d e s p e r a t i o n .  

F o r  th is  r e a s o n ,  wh i l e  the  Sov ie t  e c o n o m y  is  d a n g e r o u s  i n s o f a r  
as  i t  p r o v i d e s  the b a s e  f o r  the m i l i t a r y  s t r i k i n g  a r m ,  i t  i s  not  in  
i t s e l f  a s o u r c e  of p r i m a r y  c o n c e r n  f o r  the W e s t .  If we g u a r d  a g a i n s t  
the  s t r i k i n g  a r m ,  if  we m a i n t a i n  a p r o p e r  m i l i t a r y  p o s t u r e ,  I th ink  
t h e r e  is  no q u e s t i o n  tha t  the  W e s t  w i l l  c o n t i n u e  to h a v e  an e n o r m o u s  
m a r g i n  o v e r  the C o m m u n i s t  b loc .  

Thank you. 
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C A P T A I N  OWEN: Dr .  S h i m k i n  i s  r e a d y  fo r  y o u r  q u e s t i o n s .  

QUESTION: You m e n t i o n e d  i n c e n t i v e s  and  p a r t i c u l a r l y  the  l a c k  
of i n c e n t i v e s  in  the  coa l  m i n e s  of R u s s i a .  I w o n d e r  w h e t h e r  o r  not  any  
of the o t h e r  p r o d u c t i v e  a r e a s ,  s u c h  as  a g r i c u l t u r e ,  h a v e  r e a l l y  d e -  
v e l o p e d  any  m e t h o d  of i n c e n t i v e s  w h e r e b y  the peop le  can  r e a l l y  get  down 
and dig.  

DR. SHIMKIN: Ac tua l ly  the c o a l  m i n i n g  i n d u s t r y ,  r e l a t i v e  to the  
• o t h e r s ,  ha s  had  a m a x i m u m  of i n c e n t i v e s .  Wage r a t e s  h a v e  b e e n  v e r y  
h igh .  But  the  t r o u b l e  ha s  b e e n  that  l iv ing  c o n d i t i o n s ,  fo r  e x a m p l e ,  
h o u s i n g  and  c o n s u m e r  goods  supply ,  have  b e e n  so v e r y  p o o r  tha t  the 
t u r n o v e r  r a t e  ha s  b e e n  e n o r m o u s .  They get,  e v e n  in  the e n g i n e e r i n g  
and  t e c h n i c a l  s ta f f s  ( a c c o r d i n g  to a r e p o r t  of B u l g a n i n  a y e a r  and a ha l f  
ago)  a 40 o r  50 p e r c e n t  t u r n o v e r  p e r  y e a r .  Now, when  you have  tha t  
With m i n e  d i r e c t o r s ,  i t  j u s t  d o e s n ' t  l e a d  to a v e r y  good l e v e l  of e f f i c i e n c y .  

A g r i c u l t u r a l  i n c e n t i v e s  have  b e e n  m u c h  i n c r e a s e d  o v e r  the pas t .  F o r  
e x a m p l e ,  t axes  on the  p r i v a t e  plot  have  b e e n  l a r g e l y  e l i m i n a t e d ;  and  the  
r e t u r n s  fo r  s t a t e  p a y m e n t s  fo r  c o l l e c t i v e  f a r m e r s  have  a l s o  b e e n  r a i s e d .  

But  th is  i s  s t i l l  a r e l a t i v e  p r o b l e m .  The f a r m e r  is  d r e a d f u l l y  de -  
p r i v e d .  He o r  she  s t i l l  canno t  l e a v e  the c o l l e c t i v e  f a r m  e x c e p t  t h r o u g h  
w r i t t e n  p e r m i s s i o n  f r o m  the m a n a g e r .  E v e r y t h i n g  i s  d i c t a t e d  in  t e r m s  
of m a n d a t o r y  t i m e  a l l o t m e n t s .  And at  a l l  t i m e s  the f a r m e r  i s  a r e s i d u a l  
c l a i m a n t .  In y e a r s  of bad  c r o p s  you l i t e r a l l y  get  to the poin t  w h e r e  t h e r e  
i s  no th ing  to d i s t r i b u t e ,  and peop l e  have  to l ive  on what  they  e a r n  on the 
s i de ,  f o r  e x a m p l e ,  in  s e a s o n a l  l abo r .  And th i s  s i t u a t i o n  i s  a p e r e n n i a l  
one.  

Now, the  p r o b l e m ,  of c o u r s e ,  i s  that  to give the p e a s a n t  an  e q u i -  
t ab le  r e t u r n  r e q u i r e s  a d i v e r s i o n  of c o n s u m e r  goods  and o t h e r  r e a l  
r e s o u r c e s .  Th i s  the  Sovie t  r e g i m e  s i m p l y  wi l l  not  do, b e c a u s e  i t  
j e o p a r d i z e s  i t s  who le  p a t t e r n  of m i l i t a r i z e d  i n d u s t r i a l i z a t i o n .  T h e r e -  
f o r e  i t s  c h o i c e  h a s  b e e n  a v e r y  s m a l l  c a r r o t  and  a v e r y ,  v e r y  l ~ r g e  s t i ck .  

QUESTION: Would  you c o m m e n t  on the  ex t en t  of publ ic  o w n e r s h i p  
of h y d r o e l e c t r i c  p o w e r p l a n t s  in  the Sov ie t  U n i o n ?  

DR. SHIMKIN: One h u n d r e d  p e r c e n t .  

QUESTION: I n c l u d i n g  s m a l l  p l an t s  ? 
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DR. SHINIKIN: Oh, y e s .  

QUESTION:  What  i s  the r a t e  at  wh ich  R u s s i a  i s  e n g a g e d  in  the 
s t o c k p i l i n g  of m e t a l s  and  m i n e r a l s  ? 

DR. SHIMKIN: Tha t  i s  a v e r y  d i f f i cu l t  p r o b l e m  fo r  the c u r r e n t  
p e r i o d ,  b e c a u s e  of o b s c u r i t y  in r e g a r d  to s a t e l l i t e  c o n s u m p t i o n  and 
C h i n e s e  c o n s u m p t i o n .  We know,  in  c o p p e r  fo r  e x a m p l e ,  tha t  the 
Sovie t  Un ion  m u s t  r e e x p o r t  a good dea l .  The s a m e  is  t r u e  of f i n i s h e d  
a l u m i n u m ,  as  o p p o s e d  to baux i t e .  

My g e n e r a l  i m p r e s s i o n  i s  tha t  c e r t a i n l y  s i n c e  the end  of the K o r e a n  
W a r  t h e r e  has  b e e n  m i g h t y  l i t t l e  s t o c k p i l i n g .  T h e y  have  had  m u c h  p r e s -  
s u r e  f r o m  both  the c o n s t r u c t i o n  p r o g r a m  and  the m i l i t a r y  p r o g r a m .  
The  m i l i t a r y  s e g m e n t  h a s  now a c o n s u m p t i o n  of r o l l e d  s t e e l  n e a r l y  t h r e e  
t i m e s  as  g r e a t  as  i t  did at  the b e g i n n i n g  of the K o r e a n  W a r  in  1950. S o m e  
of tha t  m a y  be s t o c k p i l e d .  We d o n ' t  think t h e r e  is  m u c h  in  v iew of the 
m a g n i t u d e  of t h e i r  o t h e r  p r o g r a m s .  

I don ' t  b e l i e v e  tha t  they  a r e  p l a n n i n g  any  m o r e  on the old type  of 
w a r .  The  c u t b a c k s  in the s t a n d i n g  A r m e d  F o r c e s  and  o t h e r  i n d i c a t i o n s  
show tha t  t hey  a r e  v e r y ,  v e r y  m u c h  in  the n u c l e a r  m o o d .  

QUESTION:  Do the Sov ie t s  have  a s e r i o u s  i n d u s t r i a l  w a t e r  p r o b -  

l e m ?  

DR. SHIMKIN: Yes .  V e r y  m u c h  so. Th i s  i s  a g a i n  p r o b a b l y  the 
r e a s o n  w h y  they  have  bui l t  up th i s  e x t r e m e l y  c o s t l y  V o l g a  p r o j e c t - -  
b e c a u s e  of the p a u c i t y  of g o o d - q u a l i t y  i n d u s t r i a l  w a t e r .  

I t  i s  t r u e  f o r  two r e a s o n s .  One is  that  the m a i n  a r e a  of i n d u s -  
t r i a H z a t i o n  h a s  a p r e t t y  d i f f i cu l t  runof f  p r o b l e m  in  g e n e r a l ,  a v e r y  
s m a l l  g r a d i e n t  and  an  i r r e g u l a r  f low. In a d d i t i o n  to th i s ,  i t  h a s  h a d  
a t r e m e n d o u s  po l lu t ion  p r o b l e m .  T h e y  d o n ' t  r e a l l y  have  e f f e c t i v e  c o n -  
t r o l s  on i n d u s t r i a l  po l lu t ion .  The p lan t s  get  f i ned  and  they  j u s t  go a h e a d  
and  d i s c h a r g e  m o r e  w a s t e  in i t .  The publ ic  h e a l t h  peop le  a r e  r e a l l y  in  
a v e r y  a nx ious  s t a t e  about  i t  a l l  the  t i m e .  One of the r e a s o n s  f o r  t h e i r  
i n t e r e s t  in,  s ay ,  S i b e r i a ,  the A n g a r a  P r o j e c t  and  o t h e r s ,  i s  to f ind  a 
good s o u r c e  of i n d u s t r i a l  w a t e r .  But  th is  ha s  p r o b l e m s  a g a i n  in t e r m s  
of i c e  and  so on. 

I wou ld  s a y  tha t  the l a c k  of good i n d u s t r i a l  w a t e r  ha s  b e e n  a r e a l  
b o t t l e n e c k  fo r  a n u m b e r  of t h e i r  i n d u s t r i e s .  F o r  e x a m p l e ,  t h e i r  c o p p e r  
m i n i n g  in  c e n t r a l  A s i a  and K a z a k h s t a n  has  u n q u e s t i o n a b l y  b e e n  h e l d  
b a c k  by the l a c k  of d e v e l o p m e n t  of an  e f f e c t i v e  w a t e r  supply .  
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QUESTION:  You spoke  of the c r o s s h a u l  t ak ing  so m u c h  of t h e i r  
r e s o u r c e s .  S e v e r a l  y e a r s  ago I l i s t e n e d  to a p r e s e n t a t i o n  of the de -  
p l o r a b l e  s t a t e  of t h e i r  l o c o m o t i v e s ,  p a r t i c u l a r l y  in  b u r n i n g  pea t  and  
h a v i n g  to s top  e v e r y  50 m i l e s  to r e n e w  t h e i r  supp ly  of pea t .  If tha t  i s  
c o r r e c t ,  h a s  i t  b e e n  i m p r o v e d  s i n c e ,  o r  do they  s t i l l  have  d e f i c i e n c i e s  
in t h e i r  e q u i p m e n t  to m o v e  this  m a t e r i a l ?  

DR. SHIMKIN: The p r o b l e m  in  Sovie t  t r a n s p o r t a t i o n  i s  e x a c t l y  a 
p a r a l l e l  to the p i c t u r e  in  the e c o n o m y  as a who le .  C e r t a i n  p r i o r i t i e s  
a r e  t aken  c a r e  of v e r y  wel l .  T h e y  o p e r a t e ,  and  have  a l w a y s  o p e r a t e d ,  
an  e x t r e m e l y  e f f i c i e n t  p r i m a r y  t r a n s p o r t a t i o n  s y s t e m .  In  the  U k r a i n e ,  
c e n t r a l  R u s s i a ,  L e n i n g r a d ,  and w e s t e r n  S i b e r i a  you  h a v e  e f f i c i e n t  
o p e r a t i o n ,  h e a v y - d u t y  r a i l s ,  a h igh  d e g r e e  of e l e c t r i f i c a t i o n ,  v e r y  
h e a v y  u s e  of the t r a c k a g e  and  of the  r o l l i n g  s tock ,  and  in  g e n e r a l  an  
e f f e c t i v e  k ind  of o p e r a t i o n .  Th i s  c o n s t i t u t e s  about  15 p e r c e n t  of the 
s t a t i o n s  and a r e l a t i v e l y  s m a l l  p r o p o r t i o n  of t h e i r  t r a c k a g e ,  but i t  a l s o  
c o n s t i t u t e s  abou t  85 p e r c e n t  of t h e i r  t o n - m i l e a g e .  In  o r d e r  to do th i s  
m a j o r  job they  have  c o n c e n t r a t e d  t h e i r  e f f o r t s .  

W h e n  you  get  to the s e c o n d a r y  Lines, you  can  m e e t  any  k ind  of p o o r  
s i t u a t i o n  tha t  you  cou ld  think of. But  fo r  t h e i r  p u r p o s e s  th i s  i s n ' t  so 
i m p o r t a n t .  I t  wou ld  be i m p o r t a n t ,  h o w e v e r ,  if t h e i r  p r i m a r y  s y s t e m s  
w e r e  b l o c k e d  o r  o t h e r w i s e  d a m a g e d .  They  wou ld  get  in to  a v e r y  d i f -  
f e r e n t  p r o b l e m .  

But  fo r  a p e a c e t i m e  o p e r a t i o n  they  do f a i r l y  w e l l  wi th  this  s e g -  
m e n t e d  and s t r a t i f i e d  t r a n s p o r t  s y s t e m .  I t ' s  v e r y  c o s t l y ,  b e c a u s e ,  f o r  
e x a m p l e ,  to r e d u c e  t h e i r  t u r n - a r o u n d  t ime  on t h e i r  r a i l r o a d s ,  they  u s e  
a m i l l i o n  and  a ha l f  peop le  as  f r e i g h t  h a n d l e r s .  T h e y  ju s t  ge t  l a r g e  
gangs  and  c l e a r  out  t h e s e  f r e i g h t  c a r s  as  f a s t  as  they  c o m e  in. T h a t ' s  
a c r u d e  way  of do ing  it ,  but i t  ge t s  i t  done .  

QUESTION:  D o c t o r ,  I w o n d e r  if you  would  c o m m e n t  on s o m e  of 
the r e a s o n s  b e h i n d  th i s  g r e a t  c o n t r a d i c t i o n  you  b r o u g h t  out  t o d a y ?  
The c o n t r a s t  b e t w e e n  the t e c h n i c a l  w e a k n e s s e s  tha t  you  m e n t i o n e d  and 
the f ac t  tha t  t h e s e  peop l e  a r e  the f i r s t  in  so m a n y  f i e l d s ,  s u c h  a s  t anks  
and  the o t h e r  th ings  tha t  you  m e n t i o n e d .  

DR. SHIMKIN: Wel l ,  i t ' s  p a r t  and  p a r c e l  of the s a m e  p i c t u r e .  
The  Sov ie t  U n i o n  i s  a c o u n t r y  tha t  h a s  b e e n  m o b i l i z e d  f o r  30 y e a r s .  
Now, as  a r e s u l t  of th is  m o b i l i z a t i o n  and  the r i g i d i t y  of c o n t r o l s  w i th in  
the who le  s t r u c t u r e ,  they  have  i n v e s t e d  v e r y  h e a v i l y  in e q u i p m e n t  and  
p e r s o n n e l  in c e r t a i n  s e c t o r s .  They  have  d e v e l o p e d  v e r y  s p e c i a l i z e d  
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i n s t i t u t i o n s ,  f o r  e x a m p l e ,  the A c a d e m y  of A r t i l l e r y  S c i e n c e s ,  w h i c h  
i s  s o m e t h i n g  we don ' t  have  in  this  c o u n t r y .  I t  c o m b i n e s  v e r y  h i g h - l e v e l  
m i l i t a r y  i n s t r u c t i o n  with  f i r s t - c l a s s  s c i e n t i f i c  r e s e a r c h .  And they  have  
d e v e l o p e d  s k i l l s  in  c e r t a i n  s e g m e n t s .  

But  the Sovie t  Union ,  l ike  any  o t h e r  c o u n t r y ,  ha s  a f in i t e  a m o u n t  of 
r e s o u r c e s - - a  f in i t e  a m o u n t  w h i c h  i s  r e d u c e d  by the e s s e n t i a l  w a s t e -  
f u l n e s s  of a d i r e c t e d  e c o n o m y ,  a w a s t e f u l n e s s  wh ich  we a l s o  had  in  
W o r l d  W a r  II. As a r e s u l t  of i t ,  the o t h e r  p a r t s  of the e c o n o m y  pay  and 
pay v e r y  h e a v i l y .  Now, th is  f e e d s  back ,  b e c a u s e  e v e n  t h e i r  o r d n a n c e  
peop le  have  u l t i m a t e l y  to d e p e n d  upon  i n e f f i c i e n t  r a w - m a t e r i a l  p r o d u c -  
t ion and  i n t e r m e d i a t e  p r o c e s s e s .  So tha t  the two p a r t s  of i n e f f i c i e n c y  
and  v e r y  g r e a t  e f f i c i e n c y  a r e  the r e v e r s e  and the o b v e r s e  of the s a m e  
th ing.  

Now, the r e a l  p r o b l e m - - a n d  I found th is  out a g a i n  t a l k ing  l a s t  w e e k  
wi th  o p e r a t i o n a l  p e o p l e - - i s  to c o n v i n c e  o u r  peop le  tha t  s u c h  a s i t u a t i o n  
e x i s t s ;  tha t  t h e r e  is  no c o n t r a d i c t i o n ;  and that  the r e a l  q u e s t i o n  is  how 
to g u a r d  a g a i n s t  the m o s t  d a n g e r o u s  a s p e c t  and  how to i n c r e a s e  p r e s s u r e  
on the w e a k  a r e a s .  But  t h e r e  is  in  the A m e r i c a n  m i n d  a k ind of n a i v e  
s i m p l i c i t y ,  We s e e  s o m e t h i n g  good o r  we s e e  s o m e t h i n g  bad;  i p so  f ac to ,  
i t ' s  a l l  tha t  way.  I t ' s  a t r e m e n d o u s  e d u c a t i o n a l  p r o b l e m  to get  peop l e  to 
s e e  the ups  and  downs  d e r i v i n g  f r o m  the n a t u r e  of the b e a s t ,  i n h e r e n t  in 
a s o c i e t y  ben t  on a g g r e s s i o n .  And if you f e l l o w s  c a r r y  a n y t h i n g  a w a y  
f r o m  th is  c o u r s e ,  I hope  it  i s  th is  u n d e r s t a n d i n g .  

C A P T A I N  OWEN: D o c t o r  Sh imk in ,  on beha l f  of a l l  of u s ,  I wan t  to 
thank  you  fo r  a v e r y  f ine  ta lk  th i s  m o r n i n g .  

(10 J a n u a r y  1958- -4 ,  200}B/en :g lb  
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