
E L E C T R I C  P O W E R - - A N  E S S E N T I A L  C O M P O N E N T  O F  
N A T I O N A L  S E C U R I T Y  

4 M a r c h  1954 

1 5 4 7  

CONTENTS 

Page 

I N T R O D U C T I O N - - L i e u t e n a n t  C o l o n e l  W. R.  N o r m a n ,  USA_F, 
M e m b e r  of file F a c u l t y ,  I C A F  . . . . . . . . . . . . . .  1 

S P E A K E R  - -  M r .  P h i l i p  S p o r n ,  P r e s i d e n t ,  A m e r i c a n  G a s  and  
E l e c t r i c  C o m p a n y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

G E N E R A L  DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 

N O T I C E :  T h i s  i s  a c o p y  of m a t e r i a l  p r e s e n t e d  to  the  r e s i d e n t  
s t u d e n t s  a t  the  I n d u s t r i a l  C o l l e g e  of the  A r m e d  F o r c e s .  I t  i s  f u r n i s h e d  
f o r  o f f i c i a l  u s e  on ly  in c o n n e c t i o n  wi th  s t u d i e s  now b e i n g  p e r f o r m e d  by 
the  u s e r .  I t  i s  no t  fo r  g e n e r a l  p u b l i c a t i o n .  It  m a y  not  be r e l e a s e d  to 
o t h e r  p e r s o n s ,  q u o t e d  o r  e x t r a c t e d  f o r  p u b l i c a t i o n  o r  o t h e r w i s e  c o p i e d  
o r  d i s t r i b u t e d  w i t h o u t  s p e c i f i c  p e r m i s s i o n  f r o m  the  a u t h o r  and  the  C o m -  
m a n d a n t ,  ICAF, in e a c h  case. 

Publication No. L54-106 

INDUSTRIAL COLLEGE OF THE ARMED FORCES 

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



M r .  P h i l i p  Sporn ,  P r e s i d e n t  of the  A m e r i c a n  G a s  a n d  E l e c t r i c  
C o m p a n y  and  i t s  s u b s i d i a r i e s ,  w a s  b o r n  in A u s t r i a  in 1896. He  w a s  
g r a d u a t e d  f r o m  C o l u m b i a  U n i v e r s i t y ,  Schoo l  of E n g i n e e r i n g ,  in 1917 
a n d  r e c e i v e d  the  M . S .  d e g r e e  f r o m  C o l u m b i a  in  1918. S t e v e n s  I n s t i t u t e  
a w a r d e d  h i m  an h o n o r a r y  d e g r e e  of D o c t o r  of E n g i n e e r i n g  in 1947 and  
he  r e c e i v e d  the  d e g r e e  of D o c t o r  H o n o r i s  C a u s a  a t  the  U n i v e r s i t y  of 
G r e n o b l e  ( F r a n c e }  in 1950. M r .  S p o r n  i s  a s c i e n t i s t ,  e n g i n e e r ,  a n d  
a d m i n i s t r a t o r ,  who h a s  d e v o t e d  h i s  e n t i r e  l i fe  to the  a d v a n c e m e n t  of 
the  e l e c t r i c  p o w e r  i n d u s t r y  and  is  n o t e d  f o r  p i o n e e r i n g  w o r k  in t h i s  
f i e l d .  He is  r e s p o n s i b l e  fo r  the  d e s i g n ,  c o n s t r u c t i o n ,  and  o p e r a t i o n  
of the  T w i n  B r a n c h  P o w e r  S t a t i on  w h i c h  o p e r a t e s  at  a b o i l e r  p r e s s u r e  
of 2 , 3 0 0  p o u n d s  p e r  s q u a r e  i nch ,  the h i g h e s t  p r e s s u r e  r e g u l a r l y  u s e d  
in an o p e r a t i n g  s t a t i o n  in the  U n i t e d  S t a t e s .  He  h a d  m a n y  r e s p o n s i b i l i -  
t i e s  in d e v e l o p i n g  the  t e c h n i q u e s  of o p e r a t i n g  a l l  t h e  p o w e r  s y s t e m s  of 
the  e a s t e r n  U n i t e d  S t a t e s  as  one  un i t  d u r i n g  W o r l d  W a r  II.  T h i s  v a s t  
n e t w o r k  w a s  g o v e r n e d  by the  P h i l o  s t a t i o n  of the  Ohio  P o w e r  C o m p a n y  
w h i c h  w a s  d e s i g n e d  and  c o n s t r u c t e d  u n d e r  M r .  S p o r n ' s  d i r e c t i o n .  He 
i s  the  m o v i n g  s p i r i t  in the  d e v e l o p m e n t  of the  " h e a t  p u m p ,  " w h i c h  m a y  
c o m p l e t e l y  r e v o l u t i o n i z e  a l l  p r e s e n t  c o n c e p t s  of r e s i d e n c e  a n d  c o m -  
m e r c i a l  h e a t i n g .  He  h a s  b e e n  the d i r e c t i n g  h e a d  of m a n y  e x p e r i m e n t s  
now b e i n g  c o n d u c t e d  in the  a r t  Of e l e c t r i c  t r a n s m i s s i o n .  He  h a s  w r i t -  
t e n  m a n y  p a p e r s  f o r  t e c h n i c a l  and  s c i e n t i f i c  s o c i e t i e s ,  a n d  h a s  r e c e i v e d  
m a n y  c i t a t i o n s  f o r  h i s  c o n t r i b u t i o n  to the  i n d u s t r y .  M o s t  of h i s  p r o -  
f e s s i o n a l  l i fe  h a s  b e e n  s p e n t  w i th  the A m e r i c a n  G a s  a n d  E l e c t r i c  C o m -  
p a n y  and  i t s  s u b s i d i a r i e s ,  w h e r e  he  h a s  r i s e n  f r o m  an  e n g i n e e r  t h r o u g h  
a l l  g r a d e s  to  h i s  p r e s e n t  p o s i t i o n  of p r e s i d e n t .  
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C O L O N E L  N O R M A N :  G e n e r a l  G r e e l e y ,  g e n t l e m e n :  F o r  the  l a s t  
c o u p l e  of w e e k s  we h a v e  b e e n  c o n s i d e r i n g  s o m e  of the  s u p p o r t i n g ,  bu t  
n e v e r t h e l e s s  v e r y  v i t a l  f a c t o r s ,  to  o u r  n a t i o n a l  e c o n o m y .  T h i s  m o r n -  
ing  we t a k e  up a n o t h e r  one  of t h o s e  f a c t o r s - - I  r e f e r  to p o w e r .  

M r .  S p o r n ,  P r e s i d e n t  of the  A m e r i c a n  G a s  a n d  E l e c t r i c  C o m p a n y ,  
h a s  l i t e r a l l y  g r o w n  up w i th  the  p o w e r  i n d u s t r y .  He  c a n  t r u l y  be  s a i d  
to be a s c i e n t i s t ,  an  e n g i n e e r ,  and  an  a d m i n i s t r a t o r  in t h i s  f i e l d .  We 
a r e  v e r y  f o r t u n a t e  to  h a v e  s o m e o n e  who h a s  s u c h  a c o m p r e h e n s i v e  
b a c k g r o u n d  a n d  k n o w l e d g e  a n d  e x p e r i e n c e  in  t h i s  f i e l d  t a l k  wi th  u s  on 
" E l e c t r i c  P o w e r - - A n  E s s e n t i a l  C o m p o n e n t  of N a t i o n a l  S e c u r i t y . "  

M r .  Spo rn ,  i t  r e a l l y  i s  a p l e a s u r e  and  an  h o n o r  to w e l c o m e  you  
b a c k  to the  I n d u s t r i a l  C o l l e g e ,  I t h i n k  f o r  at  l e a s t  the  f i f th  c o n s e c u t i v e  
y e a r ,  o r  m a y b e  m o r e .  M r .  S p o r n .  

MR. S P O R N :  G e n e r a l  G r e e l e y ,  C o l o n e l  N o r m a n ,  g e n t l e m e n :  
I a m  v e r y  h a p p y  to  be  h e r e  a g a i n  a n d  to h a v e  the  p r i v i l e g e  of a d d r e s s i n g  
a g r o u p  t ha t  i s  g o i n g  abou t  t h i s  v e r y  a e r i o u s  b u s i n e s s  of l e a r n i n g  in  a 
p e r i o d  of 10 m o n t h s  the  e s s e n t i a l s  of o u r  i n d u s t r i a l  c o m p l e x ,  f u n d a m e n -  
t a l ,  I t h ink ,  in o u r  s y s t e m  of n a t i o n a l  s e c u r i t y .  

T h e  s u b j e c t  of p o w e r  is  a v e r y  a m b i t i o u s  s u b j e c t ,  p a r t i c u l a r l y  ff i t  
i s  to be  c o v e r e d  in the  s h o r t  t i m e  t ha t  we h a v e  a v a i l a b l e  t h i s  m o r n i n g .  
F o r  a n u m b e r  of y e a r s ,  in  m y  t a l k s  b e f o r e  g r o u p s  h e r e ,  I h a v e ,  a s  a 
m a t t e r  of n e c e s s i t y ,  u s e d  a s e r i e s  of c h a r t s  and  t h e n  t a l k e d  m o r e  o r  
l e s s  e x t e m p o r a n e o u s l y  a r o u n d  t h o s e  c h a r t s .  I t  s e e m e @ t o  w o r k  out  
qu i te  w e l l  on p r e v i o u s  o c c a s i o n s  a n d  so  t h i s  m o r n i n g  I a m  u s i n g  the  
s a m e  m e c h a n i c s  f o r  t he  d e l i v e r y  of m y  t a l k .  

My t a l k  is  g o i n g  to be  d i v i d e d  in to  f o u r  p a r t s :  T h e  f i r s t  p a r t  i s  
the  e l e c t r i c  p o w e r  i n d u s t r y  a s  i t  i s ,  a n d  a s  it  h a s  been ;  s e c o n d ,  w h y  
e l e c t r i c  p o w e r  h a s  to  expand;  the  t h i r d ,  w h a t  i s  a h e a d  f o r  and  in  e l e c t r i c  
p o w e r ;  and  the f o u r t h ,  s o m e  s i g n i f i c a n c e  of t h e s e  d e v e l o p m e n t s  f o r  
n a t i o n a l  s e c u r i t y .  

I do no t  h a v e  to t e l l  you  g e n t l e m e n  t h a t  o u r s  i s  a p o w e r - o p e r a t e d  
e c o n o m y .  O u r  g r e a t  i n d u s t r i a l  m a c h i n e  i s  a p o w e r - d r i v e n  m a c h i n e .  
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O u r  g r e a t  p r o d u c t i v i t y  s t e m s  f r o m  a n d  i s  d e p e n d e n t  u p o n  h e a v y  u t i l i z a -  
t i o n  of  e l e c t r i c  p o w e r ,  s u p p l i e d  m o r e  a n d  m o r e - - a n d  t h a t  b e c o m e s  m o r e  
t r u e  w i t h  e a c h  y e a r - - b y  o u r  u t i l i t y  s u p p l y  s y s t e m s .  

Now,  on  the  a v e r a g e - - a n d  t h a t  d o e s  m e a n  s p e c i f i c a l l y  t h a t  t h i s  d o e s  
n o t  a p p l y  in  s p e c i a l  e n e r g y - u s i n g  i n d u s t r i e s  s u c h  a s  a l u m i n u m  r e d u c t i o n ,  
o r  t i t a n i u m  r e d u c t i o n ,  o r  e l e c t r i c  s l e e l ,  o r  t h e  m a n u f a c t u r e  of  c h r o m i u m ,  
o r  s o d i u m - - p o w e r  r e p r e s e n t s  o n l y  a b o u t  s e v e n - t e n t h s  of  1 p e r c e n t  of 
t he  c o s t  of  an i n d u s t r i a l  o p e r a t i o n .  Bu t  I t h i n k  i t  i s  v e r y  i m p o r t a n t  to  
r e m e m b e r  t h a t ,  s m a l l  a s  t h a t  p e r c e n t a g e  i s ,  i t  i s  a c r i t i c a l  p e r c e n t a g e ,  
If  i t  i s  a b s e n t ,  y o u  h a v e  a b s o l u t e l y  no  p r o d u c t i o n ,  a n d  t he  o t h e r - 9 9 . 3  
p e r c e n t  i s  of  n o  a v a i l .  

I n c i d e n t a l l y ,  i t  i s  v e r y  i n t e r e s t i n g  t h a t  s e v e n - t e n t h s  of  1 p e r c e n t  
i s  t he  p e r c e n t a g e  of  U - 2 3 5  i n  n a t u r a l  u r a n i u m .  So m a y b e  y o u  c a n  s e e  
t h a t  p o w e r  i s  w h a t  c a u s e s  t h i n g s  t o  m o v e  in  o u r  i n d u s t r i a l  m a c h i n e  j u s t  
a s  U - 2 3 5  d o e s  t he  r e a l  m o v i n g  in  u r a n i u m .  

T h e  E l e c t r i c  P o w e r  I n d u s t r y  a s  I s - - a s  H a s  B e e n  

C h a r t  1, p a g e  3. - - A l l  I w a n t  to  b r i n g  ou t  in  t h i s  c h a r t  i s ,  f i r s t ,  
y o u  c a n  s e e  the  v e r y  c l o s e  r e l a t i o n s h i p  b e t w e e n  p o w e r  p r O d u c t i o n  a n d  
g r o s s  n a t i o n a l  p r o d u c t .  T h e  two  c u r v e s  a r e  v e r y  c l o s e l y  l i n k e d .  T h e y  
h a v e  e x a c t l y  the  s a m e  s h a p e ,  e x c e p t  f o r  one  t h i n g - - t h e  p o w e r  c u r v e  
i s  m o v i n g  m u c h  f a s t e r  t h a n  the  g r o s s  n a t i o n a l  p r o d u c t  c u r v e .  I t  i s  
r i s i n g  a t  a m u c h  f a s t e r  r a t e .  E v e n  d u r i n g  t he  i n d u s t r i a l  d e p r e s s i o n ,  
w h i c h  we h a d  in  t he  t h i r t i e s ,  y o u  w i l l  n o t i c e  p o w e r  r e t u r n e d  to  n o r m a l  
m u c h  f a s t e r ,  m a n y  y e a r s  b e f o r e  g r o s s  n a t i o n a l  p r o d u c t .  I t h i n k  t h a t  
i s  a f u n d a m e n t a l  r e l a t i o n s h i p  b e c a u s e  t he  m o r e  y o u  go  i n t o  t h e  m a t t e r ,  
t h e  m o r e  you  w i l l  f i n d  t h a t  p o w e r  i s  one  of  the  n e c e s s a r y  t o o l s  w h i c h  
h e l p s  u s  to  m o v e  off  t he  d e a d  c e n t e r  t h a t  i s  c h a r a c t e r i s t i c  of  an  i n d u s -  
t r i a l  d e l ~ r e s s i o n .  

T a b l e  1, p a g e  4. - - I n  t h i s  t a b l e  I h a v e  s h o w n  the  l a t e s t  f i g u r e s  on  
p r o d u c t i o n  of e l e c t r i c  e n e r g y ,  t o t a l  a n d  p e r  c a p i t a ,  in  the  v a r i o u s  
c o u n t r i e s  of t he  w o r l d .  A g a i n  t he  s i g n i f i c a n t  t h i n g  h e r e  i s ,  t h a t  we in  
t h e  U n i t e d  S t a t e s  a r e  in  t he  f o r e f r o n t  of a l l  t he  e n e r g y - p r o d u c i n g  c o u n -  
t r i e s  of  the  w o r l d .  

Y o u  w i l l  n o t i c e  t h a t  in  1952 t h e r e  w e r e  p r o d u c e d  s o m e  463 b i l l i o n  
k i l o w a t t - h o u r s  in  t he  U n i t e d  S t a t e s ,  a f i g u r e  t h a t  l i t e r a l l y  p u t s  i n t o  
a l m o s t  % n s i g n i f i c a n c e  a l l  t he  o t h e r  f i g u r e s ,  a n d  we a r e  v e r y  c l o s e  to  
b e i n g  t h e  h i g h e s t  on  a p e r  c a p i t a  b a s i s .  T h e r e  a r e  o n l y  t w o  c o u n t r i e s - -  
a n d  t h e r e  a r e  s p e c i a l  s i t u a t i o n s  in  e a c h  c a s e - - C a n a d a  a n d  N o r w a y ,  t h a t  
h a v e  h i g h e r  p e r  c a p i t a  f i g u r e s .  

2 
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155  
TABLE I 

PRODUCTION OF rELECTRI'C ENERGY PER CAPITA 
IN VARIOUS COUNTRIES OF THE WORLD 

1952 

(Countries of qO,O00,O00 or more population underscored) 

Country 

Argent ina 

Aus t r ia  

Belgium 

Braz i l  

Canada 

Chi le  

China 2 

France 

Western Germany 

Israel  

I t a l y  

India 

Japan 

Hexico 

Norway 

.Pakistan 

Ph i l i pp ines  

Spain 

Sweden 

S w i t z e r l a n d  

Turkey 

United Kingdom 

United States 

U.S.S.R. (Es t . )  

Note: i 1950 

2 1928 

3 1951 

1926 

P o(P#oloat: on ) 

18,056 

6,9q9 

8,705 

5q,~77 

Iq,q30 

5,932 

q63~q93 

q2,600 

q8,~78 

I,q30 

q6,865 

367,000 

85,500 

26,922 

3,327 

75,8q23 

20,631 

28,306 

7,126 

~,815 

21,983 

50,q29 

156,981 

193,0002 

Kwh Produced 
(O00,O00!s) 

q,701 

8,135 

9,q68 
7,q8q 1 

68,500 

1,870 

Ir879 

q0,152 

56,208 

669 

31,138 

6,q92 

q3,812 

5,331 

18,396 

300 

559 

I0,000 

20,700 

11,700 

1,065 

72,800 

Kwh/Cap ita 

~62,589 

i l7 ,000  

260 

1,170 

1,088 

138 

q,750 

315 

9~5 

1,160 

q67 

666 

18 

512 

206 

5,530 
q 

27 

35q 

2,905 

2,q30 

q9 

I ,qq l  

2,950 

606 

SouFCes: EEl 
S t a t i s t i c a l  o f f i c e  of the  United Nations 

4 



1553 
You might also just take a look at the best figure we have--I think'- ' 

it is a fairly good estimate--of Soviet Russia for the year 1952 of 
606 kilowatt-hours per capita~ compared with our figure of 2,950 kilo- 

w a t t - h o u r s .  

T a b l e  2, p a g e  6. - - I  w a n t  to  m a k e  t h i s  o b s e r v a t i o n ,  t h a t  in  s p i t e  of  
o u r  a l m o s t  d o m i n a t i n g  p o s i t i o n ,  a c c o u n t i n g  f o r  o v e r  40 p e r c e n t  of  t he  
p o w e r  p r o d u c e d  in the  w o r l d  a s  f a r  b a c k  a s  1920,  in t he  y e a r  1952 we 
s t i l l  h e l d  t h a t  s a m e  p o s i t i o n .  I t h i n k  a l l  of y o u  k n o w  t h a t  in  t he  i n t e r -  
v e n i n g  32 y e a r s  the  w o r l d  a s  a w h o l e  s t a r t e d  to  e l e c t r i f y :  A n d  a l t h o u g h  
t h e  r e s t  of t he  w o r l d  h a d  a c o n s i d e r a b l e  a m o u n t  of  c a t c h i n g  up  to  do,  we 
h e l d  o u r  p o s i t i o n  of w e l l  o v e r  40 p e r c e n t ;  t h a t  i s ,  we a c c o u n t e d  f o r  o v e r  
40 p e r c e n t  of  a l l  t he  e l e c t r i c  e n e r g y  p r o d u c e d  in  the  w o r l d .  

T h e r e  a r e  two  o t h e r  t h i n g s  I w a n t  t o  s h o w  in t h i s  table. .  One  i s  t h a t  
w h i l e  S o v i e t  R u s s i a  h a d  o n l y  f o u r - t e n t h s  of 1 p e r c e n t  of t he  w o r l d ' s  u s e  
in  1920,  i t  r e a c h e d  a m u c h  m o r e  s i g n i f i c a n t  f i g u r e  in  1952 of 1 0 . 6  p e r -  
c en t ;  the  o t h e r  i s  t he  d e c l i n e  in  t he  f i g u r e  f o r  G e r m a n y .  B u t  I a m  s u r e  
t h a t  i f  y o u  s t u d y  the  G e r m a n  t r e n d  a n d  a n a l y z e  i t  f r o m  o t h e r  s o u r c e s ,  
y o u  wi l l  f i n d  t h a t  t he  d e c l i n e  i s  o n l y  t e m p o r a r y .  G e r m a n y - - a t  l e a s t  t he  
w e s t e r n  p a r t - - i s  c e r t a i n l y  g o i n g  to  c a t c h  up a n d  c o m e  b a c k  to  m o r e  

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

T a b l e  3, p a g e  7. - - N o w  to  s h o w  y o u  the  k i n d  of  job  t h a t  we h a v e  d o n e  
in  t he  U n i t e d  S t a t e s  o v e r  t he  p a s t  t h r e e  and  o n e - t h i r d  d e c a d e s ,  I w a n t  
y o u  to  l o o k  a t  t h i s  t a b l e .  Y o u  wi l l  n o t i c e  t h a t  in  t he  p e r i o d  f r o m  1920 
to  1953 o u r  p o p u l a t i o n  w e n t  up  f r o m  1 0 6 . 5  m i l l i o n  to  160 m i l l i o n ,  b u t  
o u r  e n e r g y  p r o d u c t i o n  w e n t  up  f r o m  5 6 . 5  b i l l i o n  to  514 b i l l i o n  k i l o w a t t -  
h o u r s .  P o p u l a t i o n  w e n t  up ,  in  o t h e r  w o r d s ,  50 p e r c e n t ;  t o t a l  e n e r g y  
p r o d u c e d  w e n t  up  16 t i m e s  a s  m u c h  a s  p o p u l a t i o n ,  o r  800 p e r c e n t ;  a n d  
p e r  c a p i t a  e n e r g y  w e n t  up  500 p e r c e n t .  T h a t  c e r t a i n l y  g i v e s  y o u  a 
f a i r l y  g o o d  i d e a  of  w h a t  h a s  b e e n  d o n e  in t he  w a y  of e n e r g y  a v a i l a b i l i t y ,  
b o t h  to  t he  c o u n t r y  a s  a w h o l e  a n d  on  a p e r  c a p i t a  b a s i s .  I t  d e m o n -  
s t r a t e s  t h a t ,  a t  l e a s t  up  t o  t h e  P r e s e n t ,  t he  U n i t e d  S t a t e s  i s  k e e p i n g  up  
i t s  e x p a n s i o n  of p o w e r .  

C h a r t  2, p a g e  8. - - H e r e  we h a v e  p l o t t e d  on  s e m i l o g  p a p e r  p o w e r  
p r o d u c t i o n  f o r  t h e  l e a d i n g  c o u n t r i e s  of  t h e  w o r l d .  T h i s  s h o w s  t he  g r o w t h  
v e r y  c l e a r l y .  You  w i l l  f i n d  t h a t  t he  s l o p e  of  g r o w t h  f o r  t he  U n i t e d  
S t a t e s  up  to  a n d  i n c l u d i n g  1953 i s  f u l l y  on  a p a r  w i t h  t h a t  of t he  f a s t e s t .  
N o w  t h a t  d o e s n ' t  m e a n  t h e r e  i s  a n y  r o o m  f o r  c o m p l a c e n c y ,  b u t  i t  d o e s  
m e a n  t h a t  t h e r e  i s  r o o m  f o r  a t  l e a s t  r e a s o n a b l e  s a t i s f a c t i o n  t h a t  we a r e  
C e r t a i n l y  n o t  f a l l i n g  b e h i n d  a n d  we a r e  n o t  s t a n d i n g  s t i l l .  
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TABLE 2 

ESTIHATED WORLD PRODUCTION OF ELECTRIC ENERGY 
PERCENT OF USE BY THE UNITED STATES 

AND VARIOUS OTHER COUNTRIES 

IN MILLIONS OF KWH 

YEAR 

World P roduc t i on  

U. S. P r o d u c t i o n  

Percen t  U s e :  

Un i ted  S ta tes  

1920 • 1.930 19;0 1950 1952 

126,000 310,000 

56,559 I I ; , 6 3 7  

Canada 

Un i ted  Kingdom 

France 

U.S.S.R.  

Japan 

Germany 

; ; . 9  37.0 

; . 7  

5 . 1  

; . 3  

5 . 5  

6.8 

5.8 

5.3 

5.0 

2.7 

; . 5  

505,000 

179,907 

35.6 

919 ,+000 

388,67u, 

; 2 . 3  

I , 106 ,000  

; 6 2 , 5 8 9  

; I . 8  

6.7 

6 7 

3 . ;  

9 .35  

I 

6.1• 

6 .2  

6.0 

3.8 

9 , 8  

; . 2  

6 . 2  

6 .6  

3 .6  

10.6 

; . 0  

12.5 ~ ' .8"  5.1" 

SOURCE: E.E.I. 

XWest Germany Onl.y 



POWER 

TABLE 3 

PRODUCTION AND GROWTH 
IN THE 

UNITED STATES 
1920-1953 

IN POPULATION i 5 5 5  

Year 

1920 

1925 

1930 

1935 

19;0 

19;I 

19;2 

19153 

19~15 

19;5 

19156 

19;7 

19;8 

19;9 

1950 

1951 

1952 

1953 

Popul at i on 
(O00's) 

106,;66 

115,832 

123,077 

127,250 

131,070 

133,203 

131t,665 

136, ;9 7 

138,083 

139,586 

I ; I , 2 3 5  

1~ ; ,02 ;  

I ;6 ,571 

I ; 9 ,215  

151,689 

15u~, 353 

156,981 

159,696 

KWH Produced 
(000,000" s) 

56,559 

815,666 

I I i t ,637 

118,935 

179,937 

208,307 

233, 179 

267,5;0 

279 , 525 

27 I,  255 

269,609 

307,1500 

336,808 

3;5,066 

388,6715 

~32,319 

;6 2,589 

513,518 

KWH/Capita 

531 

731 

931 

935 

1,373 

1,56;  

1,732 

I , 960 

2,021+ 

1,9;3 

I , 909 

2, 1315 

2,298 

2,312 

2,562 

2,801 

2 ,9 ;7  

3,216 

7 
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T a b l e  4, p a g e  10. - - T h i s  t a b l e  i s  m e r e l y  b a c k u p  da ta  g i v i n g  you  the  
a c t u a l  s t a t i s t i c s  p l o t t e d  in  c h a r t  2 .  I w o ~ d l i k e  ~to: c a u t i o n  you  in  e x -  
a m i n i n g  both  the  c u r v e s  and  t h i s  t a b l e  to  w a t c h  out  f o r  the  f i g u r e s  of 
t o t a l  e n e r g y  a n d  u t i l i t y  e n e r g y .  In  m a n y  c a s e s  one  h a s  b e e n  u s e d  in  
p r e f e r e n c e  to the  o t h e r ,  o n l y  b e c a u s e  the  b a s i c  f i g u r e s  w e r e  a v a i l a b l e  
in  on ly  one o r  the  o t h e r  f o r m .  But  t h e r e  i s  a c l o s e  r e l a t i o n s h i p  b e -  
t w e e n  the  two  a n d  t h e r e  s h o u l d  be  no d i f f i c u l t y  in i n t e r p r e t a t i o n  on the  
b a s i s  of the  i n f o r m a t i o n  g i v e n  in  t h e s e  c h a r t s  a n d  t a b l e s .  

T h e r e  i s  s t i l l  one o t h e r  s e t  of d a t a  to  show y o u  the  job  tha t  h a s  
b e e n  done  in  p o w e r  and  the  a l m o s t  f a n t a s t i c  e x p a n s i o n  t h a t  h a s  t a k e n  
p l a c e  in e l e c t r i c  p o w e r - - h o w  p o w e r  p r o d u c t i o n  h a s .  c o n t r a s t e d  wi th  p o p -  
u l a t i o n  and  s u c h  o t h e r  v e r y  b a s i c  i t e m s  as  s t e e l ,  fue l ,  g r o s s  n a t i o n a l  
p r o d u c t ,  wi th  al~ of w h i c h  you  a r e  c o n c e r n e d .  

C h a r t  3, p a g e  11. - - H e r e ,  you  wi l l  n o t i c e  we h a v e  p l o t t e d  f o r  the  
p e r i o d  of the  l a s t  t h i r d  of a c e n t u r y ,  f r o m  1920 t h r o u g h  1953, the  i t e m s  
of p o p u l a t i o n ,  f u e l ,  s t e e l ,  g r o s s  n a t i o n a l  p r o d u c t ,  a n d  e l e c t r i c  p o w e r .  
You c a n  s e e ,  s i n c e  t h i s  i s  a l i n e a r  g r a p h ,  the e n o r m o u s  d i f f e r e n c e  in 
e x p a n s i o n  of t h o s e  f u n d a m e n t a l  e n t i t i e s .  I t h ink  you c a n  s e e  t h i s  e v e n  

m o r e  c l e a r l y ,  in  t a b l e  5. 

T a b l e  5, p a g e  1 2 . - - T h i s  i s  the  b a s i c  i n f o r m a t i o n .  N o t e ,  f o r  e x -  
a m p l e ,  t ha t  the  i n d e x  of p o w e r  p r o d u c t i o n ,  u s i n g  1920 a s  a b a s e ,  f o r  
the  y e a r  1953 w a s  908; the  g r o s s  n a t i o n a l  p r o d u c t  i n d e x  w a s  405; the  
p o p u l a t i o n  i n d e x ,  150; the  fue l  p r o d u c t i o n ,  171 ( fo r  1952); s t e e l  p r o -  
d u c t i o n ,  236. You  m a y  o b s e r v e  h e r e ,  h o w e v e r ,  t ha t  g r o s s  n a t i o n a l  
p r o d u c t  on the  s u r f a c e  a p p e a r s  to h a v e  i n c r e a s e d  at  a f a s t e r  r a t e  s i n c e  
1939. U s i n g  1939 a s  a b a s e  of 100, the i n d i c e s  in 1953 a r e  401 p e r c e n t  
f o r  g r o s s  n a t i o n a l  p r o d u c t  v e r s u s  318 p e r c e n t  f o r  p o w e r .  But  t h e r e  i s  
r o o m  f o r  e r r o r  in  i n t e r p r e t a t i o n  h e r e ,  f o r  w h i l e  p o w e r  is  m e a s u r e d  in  
a k i l o w a t t - h o u r  of c o n s t a n t  v a l u e ,  g r o s s  n a t i o n a l  p r o d u c t  h a s  b e e n  
m e a s u r e d  in t e r m s  of a d o l l a r  of d e c l i n i n g  v a l u e .  

C h a r t  4, p a g e  13. - - H e r e  we  h a v e  s h o w n  on s e m i l o g  p a p e r  t o t a l  
p o w e r  p r o d u c t i o n ,  F e d e r a l  R e s e r v e  B o a r d  (FRB} i n d e x  of i n d u s t r i a l  
p r o d u c t i o n  and  g r o s s  n a t i o n a l  produc~.,  bo th  on the  b a s i s  of c u r r e n t  
d o l l a r s  and  c o n s t a n t  1939 d o l l a r s .  T h i s  s h o w s  v e r y  c l e a r l y  the  e f f e c t  
of i n f l a t i o n  on t h e c u r r e n t  f i g u r e s  of g r o s s  n a t i o n a l  p r o d u c t .  H e r e ,  
u s i n g  1939 as  a b a s e ,  the 1953 i n d e x  fo r  g r o s s  n a t i o n a l  p r o d u c t  in  t e r m s  
of c o n s t a n t  d o l l a r s - - a  m u c h  b e t t e r  m e a s u r e  of a c t u a l  p h y s i c a l  o u t p u t - -  
i s  196. The  i n d e x  f o r  p o w e r  of 318 p e r c e n t  i s  m m h a n g e d .  It i s  o b v i o u s ,  
t h e r e f o r e ,  t ha t  the  g r o w t h  of a b s o l u t e l y  no o t h e r  i n d e x  e v e n  r e m o t e l y  
a p p r o a c h e s  the  g r o w t h  of the  i n d e x  of e l e c t r i c  p o w e r  p r o d u c t i o n  in  the 
l a s t  t h i r d  of a c e n t u r y .  

9 
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PRODUCTION OF 

TABLE u, 

ELECTRIC ENERGY BY UTILITIES IN 
IN 

MILLIONS OF KILOWATT-HOURS 

VARIOUS COUNTRIES 

YEAR 

1920 
1921 
1922 
1923 
192q 
1925 

UNITED 
STATES CANADA 

39,0'05 
37,180 
~3,632 
51,229 
50',662 9,315 
61,~51 I0,110 

UNITED 
KINGDOM 

6,022 
6,619 

FRANCE 

9,066 
10,222 

U.S.S.Roi 

2,925 

1926 69,353 !2,093 6,9.92 11,268 3,507 
1927 75,~18 10',50'9 8,0'52 11,388 0',173 
1928 82,790' 16,338 9,32~ 12,976 5,007 
1929 92,180 17,963 I0,~01 Iq,352 6,22q 
1930 91,112 1 8 , 0 9 0 '  10,90'7 15,339 8,368 

1931 
1932 
t933 
1930' 
1935 

87 ,350  
79,393 
8 I ,7u~O 
87,258 
95,287 

109,316 
118,913 
113,812 
127,60'2 
1~1,837 

160',788 
185,979 
217,759 
228,189 
222,q86 

223,178 
255~739 
282,698 
291,100 
329,10'1. 

370,23q 
399,32~ 

16,331 
16,052 
17,339 
21 , 197 
23,283 

25, 0'02 
27,680'. 
26, 160 
28,30'0' 
30, 108 

33,312 
37,356 
0'0,q76 
~0,596 
~O, lOq 

ql,60q 
0'0',988 
0'2,38~ 
~6,668 
50,900' 

57,~20 
61,788 
60',991 

11,533 
12,3~7 
13,915 
15,587 
17,971 

20,52~ 
22,908 
2q,372 
26,~12 
28,776 

32,360' 
35,652 
36,90'8 
38,36q 
37,280' 

~1,256 
~2,576 
q6,q88 
~9,056 
5~,960 

59,96q 
61,992 
65,512 

1936 
1937 
1938 
1939 
19u, O 

19o, I 
190'2 
19u,3 
19u,0' 
190'5 

10',232 
13,602 
Iq,906 
15,172 
15,818 

16,659 
18,162 
18,576 
19,716 
17,376 

19,0u~0' 
18,920' 
19,956 
I 5,380' 
17,568 

22, 160' 
25, 128 
27,560' 
28,560 
31,0'76 

36,00'8 
38,0'55 
0'/,966 

190'6 
190'7 
190'8 
190'9 
1950 

!0,687 
13,50'0 
16,357 
21,016 
25,900 

32,700. 
36,0'00 
39,600 

90,000 

103,000 
117,000 

Pre-World 
War I I  

20,328 

21,218 
25,135 
27,870 
30,661 
28,910' 

25,788 
23, u,60 
25,650' 
30,662 
36,697 

0'2,0'87 
~8,969 
55,238 
61,380 
62,960' 

69,999 
71,500 
73,90'3 

1951 
1952 
1953 

GERMANYZ 
West 

Germany 

25,200 

23,820 
25,660 
30,910 
35,700 
0'0',0.28 

51,360 
56,208 
60,200* 

JAPAN 

7,331 
8, 172 

9,313 
10,559 
12,036 
13,312 
13,910 

10',0'02 
15,950 
18,160 
19,900 
22,30'8 

20',312 
26,71~ 
28,896 
29,0'8~ 
30,972 

33, Ltq. 0' 
33,072 
3=t, 280' 
32, 580 
20,06 u, 

28,152 

31,728 
36,072 
38,832 

~1,112 
0'3,200 
~6,200" 

SOURCE: E.E.I.. 

i Tota] Production including industrials 

Estimated 
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INDICES OF YEARLY PRODUCTION 
OF POWER, STEEL 8= FUEL 

GROSS NATIONAL PRODUCT 8 POPULATION 

UNITED STATES 
1920 = 1953 

1920 = 100 / ELECTRIC.  
POWER 

f 

/ i- 

/ 4~ 

GROSS - . y !  
NATIONAL 
PRODUCT 

9 0 0  

8 0 0  

7 0 0  

0 

600  __9. II 
0 

5 0 0  m_. 
I 

400 

---~~i " 300 _~ 

STEEL .~.... / 

,..-.. / ,FUE'L 20O 
,. ; ~ . . . . - ; J  ~ . . .  

POPULAT I ON / 
' "  ' . ._'>._---J ~ ".T.-" 192o= loo- ~' I 0 0  - o -  ,.- 

, , , I I I , , , , , , , I , , I , I , , I , I , 530 
1920 1925 1930 1935 1 9 4 0  1945  1950 ' 

YEAR 
Sources: E.E.I., U.S, •Dept. of Commerce, 

Bituminous Cool Institute 

March, 1954 
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TABLE 5 

PRODUCTION OF POWER, FUEL 
GROSS NATIONAL PRODUCT AND 

UNITED STATE~ 
1920 - 1953 

AND STEEL 
POPULATION 

Year 

1920 
1921 
1922 
1923 
192U~ 
1925 

1926 
1927 
1928 
1929 
1930 

1931 
1932 
1933 
193 u, 
1935 

1936 
1937 
1938 
1939 
19~0 

19L~I 
19U,2 
19U,3 
19U~U~ 
19~5 

19u,6 
19q7 
19~8 
19U,9 
1950 

Power 1 
Production 

(Millions of Ki(II) 

56,559 
53,125 
61,20~ 
71,399 
75,892 
8~,666 

9;,222 
101,390 
108,069 
116,7;7 
11;,637 

109,373 
99,359 

102,655 
I10,~0~ 
118,935 

136,006 
I u,6, u,76 
lU, l,955 
161,308 
179,937 

208,307 
233,179 
267,5q0 
279,525 
271,255 

269,609 
307,q00 
336,808 
3~5,066 
388,67~ 

u~32, 319 1951 
1952 u~62,589 
1953 513,518 

SOURCES: t EIE. J. 
2 U.S. Debt, of Corrmerce 

Bureau of Mines 

6ross National z 
Product 

(Billions of Dollars) 

90.5 
73.8 
75.9 
88.3 
87,u~ 
9q.u, 

99.9 
98. u, 

I00.2 
103.8 
90.9 

75.9 
58.3 
55.8 
6u,.9 
72.2 

82.5 
90.2 
8u~.7 
91.3 

IOI . ;  

126. u, 
161.6 
19u,. 3 
213.7 
215.2 

212.6 
235.7 
262.q 
257.q 
282.6 

327.8 
3q6.3 
367.0 

Population 

(Millions) 

106,~66 
108,5~1 
110,055 
111,950 
11~,113 
115,832 

117,399 
119,038 
120,501 
121,769 
123,077 

12u,, Ou, O 
12;,8q0 
125,579 
126,37u, - 
127,250 

128,053 
128,825 
129,825 
130,880 
131,070 

133,203 
13~,665 
136,~97 
138,083 
139,586 

1~1,235 
1~,02~ 
1~6,571 
1~9,215 
151,689 

15~,353 
156,981 
159,696 

Fuel Production 3 
of Mineral Fuels 
(Trillions of Btu) 

20,602 
16,6;6 
16,506 
22,;9; 
20,27; 
20,903 

23,0~9 
22,379 
21,9;9 
23,796 
21,308 

18,275 
15,607 
16,92; 
18,038 
18,921 

21,598 
22,997 
19,81; 
21,653 
2;,089 

26,060 
28,12~ 
29,~07 
31,572 
30,681 

29,916 
33,672 
3;,q09 
29,067 
32,8~9 

36,|00 
35,171 

Steel Production2 
Ingots & Castings 
(Thousands of Tons) 

u,7,189 
22, 158 
39,875 
50,337 
~2,q8 u, 
50,8u, I 

5u,,089 
50,327 
57,729 
63,205 
u,5,583 

29,059 
15,323 
26,020 
29,182 
38, 18u~ 

53.500 
56,637 
31,752 
52,779 
66,983 

82,839 
86,032 
88,837 
89,6q2 
79,702 

66,603 
8~,89~ 
88,6~0 
77,978 
96,836 

105,200 
93,168 

111,810 
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N o w  w h a t  i n  s u m m a r y  c a n  w e  s a y  a b o u t  t h e  e l e c t r i c  p o w e r  i n -  
d u s t r y  i n  t h e  l i g h t  o f  w h a t  I h a v e  s h o w n  y o u - - t h e  e l e c t r i c  p o w e r  
i n d u s t r y  a s  i t  i s ,  a n d  a s  i t  h a s  b e e n ?  I t  s e e m s  t o  m e  w e  c a n  s a y  t h i s :  
I t  i s  q u i t e  c l e a r  t h a t  i n  t h e  U n i t e d  S t a t e s  p o w e r  h a s  f u l l y  k e p t  p a c e  w i t h  
t h e  p o p u l a t i o n  a n d  w i t h  a l l  t h e  r e q u i r e m e n t s  in  w a r - - h o t  o r  c o l d - - a n d  
in  p e a c e  s u c h  a s  we  h a v e  t o d a y - - i f  w h a t  w e  h a v e  t o d a y  i s  t h a t .  

I t h i n k  w e  c a n  s a y  p e r h a p s  s o m e t h i n g  m o r e .  O v e r  a p e r i o d  of  
t h e  l a s t  t h i r d  o f  a c e n t u r y ,  w h i l e  t h e  U n i t e d  S t a t e s  s t a r t e d  w i t h  o v e r  
40  p e r c e n t  o f  t h e  w o r l d ' s  u s e  o f  e l e c t r i c  e n e r g y ,  we  h a v e  k e p t  p a c e  a n d  
h a v e  m a i n t a i n e d  o u r  p o s i t i o n  b y  p r o d u c t i n g  o v e r  40 p e r c e n t  o f  t h e  t o t a l  
w o r l d ' s  e n e r g y  u s e d ,  e v e n  t h o u g h  t h e  w o r l d ' s  u s e  h a s  e x p a n d e d  m o r e  
t h a n  e i g h t f o l d .  A n d  t h e  p e r  c a p i t a  u s e  i n  t h e  U n i t e d  S t a t e s  i n  t h i s  t h i r d  
o f  a c e n t u r y  h a s  i n c r e a s e d  m o r e  t h a n  s i x f o l d .  A l l  t h a t  I t h i n k  c a n  b e  
s a i d  o n  t h e  b a s i s  o f  t h e  d a t a  p r e s e n t e d  i n  t h i s  f i r s t  p a r t .  

W h y  E l e c t r i c  P o w e r  H a s  t o  E x p a n d  

I c o m e  to  t h e  n e x t  p a r t  o f  w h a t  I a m  a d d r e s s i n g  m y s e l f  t o  a n d  t h a t  

i s :  W h y  e l e c t r i c  p o w e r  h a s  t o  e x p a n d .  

C h a r t  5, p a g e l 5 . - - I n  t h i s  c h a r t  I h a v e  t r i e d  t o  s h o w  w h y  e l e c t r i c  
p o w e r  h a s  t o  e x p a n d  i n  t h e  d o m e s t i c  f i e l d .  T h e  u p p e r  c u r v e  s h o w s  t h e  
a c t u a l  g r o w t h  o n  a p e r c e n t a g e  b a s i s ,  u s i n g  1930 a s  a b a s e  o f  100 in  
t h e  a v e r a g e  r e s i d e n t i a l  u s e  o f  e l e c t r i c  e n e r g y  a n d  p o p u l a t i o n  t h r o u g h  
1953 ,  p r o j e c t e d  to  1960 .  I w o u l d  l i k e  y o u  t o  o b s e r v e  t h e  s t r i k i n g  i n -  
c r e a s e  in  a v e r a g e  r e s i d e n t i a l  u s e  i n  t h a t  2 3 - y e a r  p e r i o d  f r o m  447  

k i l o w a t t - h o u r s  i n  1930 to  2 3 5 0  i n  1953 .  

I f  y o u  w a n t  t o  s e e  t h e  r e a s o n  f o r  t h a t ,  I w o u l d  like y o u  t o  t a k e  a 
l o o k  a t  t h e  c u r v e ,  " p ~ o p l e  i n  d o m e s t i c  s e r v i c e ,  " s h o w n  i n  t h e  l o w e r  
g r o u p  o f  c u r v e s .  T h e  s e r v a n t  i s  r a p i d l y  d i s a p p e a r i n g  f r o m  t h e  A m e r -  
i c a n  h o m e .  I n  t h e  p e r i o d  s h o w n  h e r e ,  t h e  p e o p l e  i n  d o m e s t i c  s e r v i c e  
d e c l i n e d  f r o m  2 0 . 7  t o  1 2 . 4  p e r  t h o u s a n d  of  p o p u l a t i o n .  

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

I t  s e e m s  t o  m e  t h a t  t h i s  s i g n i f i c a n c e  c o m e s  a b o u t  f r o m  t h e  f a c t  
t h a t  t h e  f o r m e r  s e r v a n t  h a s  b e c o m e  a n  i n d u s t r i a l  o r  d e f e n s e  w o r k e r ;  
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C H A R T  5 

I I I 

I N D I C E S  OF R E S I D E N T I A L  USE AND COST 

OF E L E C T R I C  S E R V I C E ,  POPULATION AND 

- NUMBER OF PEOPLE !N DOMESTIC S E R V I C E -  

1.930 - 1960  
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an  i n d u s t r i a l  w o r k e r  in  p e a c e t i m e  and  a d e f e n s e  w o r k e r  in  m o b i l i z a -  
t i on  o r  w a r t i m e ,  a n d  the  t r e n d  i s n ' t  o v e r  y e t  by  a n y  m e a n s .  I t  i s  a 
t r e n d  t h a t  i s  b o u n d  to  c o n t i n u e .  

C h a r t  6, p a g e  17. - - I  h a v e  s h o w n ,  f i r s t ,  t he  g r o w t h  in  r e s i d e n t i a l  
c o n s u m e r s ,  a n d  you  wi l l  n o t i c e  wha t  I h a v e  t r i e d  to do i s  to g ive  a 
1 5 - y e a r  p r o j e c t i o n ,  f r o m  1953 t h r o u g h  1968. M o s t  of the  g r o w t h  of 
r e s i d e n t i a l  c o n s u m e r s  w i l l  c o m e  abou t  f r o m  the  g r o w t h  in  p o p u l a t i o n  
a n d  the i n c r e a s e  in  h o m e s .  T h e n  in  the  s m a l l  c u r v e  in the  l e f t - h a n d  
c o r n e r  a t  the  b o t t o m  of the  p a g e ,  I h a v e  s h o w n  the  i n d e x  of t h e  a v e r a g e  
k i l o w a t t - h o u r  c o n s u m p t i o n  p e r  c u s t o m e r ,  the  i n d e x  b r i n g i n g  in to  the  
h o m e  the  h e a t i n g  d e v i c e  k n o w n  a s  the  h e a t  p u m p .  I h a v e  d i s c u s s e d  the  
h e a t  p u m p  on o t h e r  o c c a s i o n s  b e f o r e  t h i s  g r o u p .  I h a v e n ' t  too  m u c h  
t i m e  to  go in to  i t  now.  

On t h e  b o t t o m  c u r v e  I h a v e  s h o w n  the  e f f e c t  on d o m e s t i c  u s e  in  
k i l o w a t t - h o u r s  p e r  a v e r a g e  r e s i d e n t i a l  u s e r ,  d e p e n d i n g  upon  t h r e e  d i f -  
f e r e n t  t r e n d s  in  t he  d e v e l o p m e n t  of  the  h e a t  p u m p .  T h a t  i s ,  one  of no 
d e v e l o p m e n t  a t  a l l ,  t h e r e f o r e  c o n v e n t i o n a l  u s a g e ;  t h e n  the  u p p e r  c u r v e  
w h i c h  s h o w s  the  u s a g e  of 6 , 5 0 0  k i l o w a t t - h o u r s  by  1968; a n d  the  p r o b a b l e  
f i g u r e  of 5 , 7 5 0  k i l o w a t t - h o u r s  b y  1968 w h i c h  I c o n s i d e r  the  m o s t  l i k e l y  
c o u r  s e .  

T a b l e  6, p a g e  18. - - I n  t h i s  t a b l e  you  s e e  the  a n a t o m y  of c h a r t  6. 
I w a n t  m e r e l y  to c a l l  a t t e n t i o n  to the  f o u r t h  c o l u m n  on the  l e f t - - A v e r a g e  
R e s i d e n t i a l  U s a g e .  You  wi l l  s e e  h e r e  the  f i g u r e  of 2 , 2 7 0  k i l o w a t t - h o u r s  
a s  the  a v e r a g e  r e s i d e n t i a l  u s a g e  f o r  1953. T h a t  d o e s n ' t  qu i t e  c h e c k  
wi th  the  2 , 3 5 0  k i l o w a t t - h o u r s  a c t u a l l y  e x p e r i e n c e d ,  bu t  t h i s  t a b l e  w a s  
pu t  t o g e t h e r  l a s t  s p r i n g  a n d  I t h i n k  i n d i c a t e s  h o w  r a p i d  t h i s  i n c r e a s e  h a s  
b e e n .  I a rr~ s o r r y  the  two c u r v e s  d o n ' t  m a t c h ,  but  t he  d i f f e r e n c e  i s  i n -  
s i g n i f i c a n t .  

You w i l l  n o t i c e  the  p r o j e c t i o n  of 5 , 7 5 0  k i l o w a t t - h o u r s  as  the  p r o b -  
ab le  d o m e s t i c  u s a g e  in  1968. T h e  f i g u r e s  on the  d e v e l o p m e n t  of the  
h e a t  p u m p  m a y  be o p t i m i s t i c .  Bu t  5 , 7 5 0  k i l o w a t t - h o u r s  p e r  r e s i d e n t i a l  
c o n s u m e r  i s  c o n s i d e r a b l y  m o r e  t h a n  t w i c e ,  in  f a c t  v e r y  c l o s e  to  2 . 5  
t i m e s ,  the  f i g u r e  of d o m e s t i c  u s a g e  t ha t  we h a d  in  1953. 

C h a r t  7, p a g e  19. - - T h i s  c h a r t  s h o w s  you  w h y  I t h i n k  the  f a r m  u s e  
of e l e c t r i c  e n e r g y  h a s  to i n c r e a s e ,  a n d  h e r e  a r e  m a n y  s i g n i f i c a n t  r e -  
l a t i o n s h i p s .  In  the  f i r s t  p l a c e ,  I h a v e  s h o w n  you  a t  the  v e r y  top the  
t o t a l  u s e  of e l e c t r i c  e n e r g y  on e a s t e r n  f a r m s  e x p r e s s e d  a s  a p e r c e n t -  
a g e  of 1926 u s e .  T h e  s t r i k i n g  i n c r e a s e  in u s e  i s  c e r t a i n l y  c l e a r l y  
i n d i c a t e d  h e r e .  
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C H A R T  6 

FORECAST OF NUMBER OF RESIDENTIAL CUSTOMERS, 
HEAT PUMPS IE SERVICE AND 

EFFECT ON AVERAGE RESIDENTIAL CONSUMPTION 
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C H A R T  7 

T " ~  T 
INDICES OF TOTAL FARN POPULATION 

VALUE OF OUTPUT, AND MAN-HOURS WORKED 

TOTAL USE OF ELECTRIC ENERGY 
AND COST PER UNIT FOR 

EASTERN FARMS ONLY 
1926 -1953 
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156  

P l e a s e  n o t e  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  c u r v e  on  t h e  v a l u e  of  
o u t p u t  a n d  the  c u r v e s  of  f a r m  p ' o p u l a t i o n  a n d  o f  m a n - h o u r s  w o r k e d ,  
w h i c h  d e c l i n e d  e v e n  f a s t e r  t h a n  f a r m  p o p u l a t i o n .  

I t  i s  o b v i o u s  t h a t  h e r e  a g a i n  i s  a s t r i k i n g  e x a m p l e  of  w h a t  we  h a v e  
c o m e  to  c o n s i d e r  an  A m e r i c a n  p h e n o m e n o n ,  a m a r k e d  r e d u c t i o n  in  
h o u r s  of  p r o d u c t i v e  e f f o r t  a n d  a s t r i k i n g  i n c r e a s e  in  o u t p u t .  T h e  a c t u a l  
f i g u r e s  a r e  n o t  s h o w n  on  the  c u r v e  bu t  I a m  g i v i n g  t h e m  to  y o u .  In  1920 
t h e  f a r m  e m p l o y m e n t  w a s  s o m e  1 1 . 3 6  m i l l i o n  a n d  t h e  f a r m  o u t p u t  i n  
t e r m s  of  t h e  1939 d o l l a r ,  u s i n g  t h a t  c o n s t a n t  m e a s u r i n g  s t i c k ,  w a s  s o m e  
7 . 5 7  b i l l i o n .  B y  1952 f a r m  e m p l o y m e n t  h a d  d r o p p e d  14 p e r c e n t ,  to  
9 . 7 6  m i l l i o n ,  b u t  f a r m  o u t p u t  h a d  i n c r e a s e d  to  a b o u t  1 2 . 5  b i l l i o n .  So 
w i t h  a 1 4 - p e r c e n t  d e c r e a s e  in  f a r m  e m p l o y m e n t ,  t h e r e  w a s  a b o u t  a 
6 5 - p e r c e n t  i n c r e a s e  in  f a r m  o u t p u t  on  a c o n s t a n t  m e a s u r e  b a s i s .  

H o w  w a s  t h i s  a c h i e v e d ?  O b v i o u s l y  i t  w a s  a c h i e v e d  b y  t h e  s u b s t i t u -  
t i o n  of  f a r m  p o w e r  f o r  f a r m  l a b o r .  S o m e  of  t h a t  p o w e r - - a  g o o d  d e a l  of  
i t - - w a s  t r a c t o r  p o w e r ,  b u t  a g o o d  d e a l  o f  i t  w a s  e l e c t r i c  p o w e r .  So 
i f  y o u  w a n t  t h e  e x p l a n a t i o n  f o r  t he  p r o d u c t i v i t y  of  t h e  p o p u l a t i o n  on  o u r  
f a r m s ,  y o u  w a n t  to  t a k e  a l o o k  a t  t h e  c u r v e  of  t o t a l  e l e c t r i c  e n e r g y  u s e d .  

C h a r t  8, p a g e  21. - - I  t h i n k  t h e r e  i s  no  m o r e  s t r i k i n g  c h a r t  t h a n  
n u m b e r  8. H e r e  we  h a v e ,  n o t  a s  an  i n d e x  b u t  a s  a c t u a l  k i l o w a t t - h o u r s  
p e r  f a r m ,  t h e  g r o w t h  in  a v e r a g e  f a r m  u s e  on  a l l  f a r m s  a n d  on  e a s t e r n  
f a r m s .  Y o u  w i l l  n o t i c e  t h a t  t he  f a r m s  of  t h e  U n i t e d  S t a t e s  a s  a w h o l e  
in  t he  p e r i o d  of  r o u g h l y  1926 to  1940 e x p e r i e n c e d  a t r e n d  d i f f e r e n t  f r o m  
t h a t  of  e a s t e r n  f a r m s  a l o n e .  T h a t  c h a r a c t e r i s t i c  w a s  due  to  d e v e l o p m e n t  
of  i r r i g a t i o n  on  w e s t e r n  f a r m s  w h i c h  in  m o s t  c a s e s  r e p l a c e d  to  a g r e a t  
e x t e n t  t h e  e l e c t r i c  p u m p i n g  l o a d .  So t h e r e  w a s  a d e c l i n e  in e l e c t r i c  
p o w e r  u s e  on t h e  w e s t e r n  f a r m s  a n d  t h a t  a f f e c t e d  t h e  c u r v e  of  a l l  f a r m s ,  
b u t  s i n c e  a b o u t  1940,  t he  c h a r a c t e r i s t i c  of  a l l  f a r m s  a n d  t h a t  of  e a s t e r n  
f a r m s  h a v e  b e e n  a b o u t  t h e  s a m e .  T h e  l o n g - t e r m  t r e n d  a p p e a r s  to  be  
a b o u t  7 . 8  p e r c e n t  a n d  t h i s  t r e n d  i s  b o u n d  to  c o n t i n u e  f o r  a l o n g  t i m e  i n t o  
t he  f u t u r e .  

C h a r t  9, p a g e  22. - - N o w  l e t ' s  l o o k  a t  t h e  i n d u s t r i a l  u s e  of  e l e c t r i c  
e n e r g y .  T h i s  c h a r t  s h o w s  t h e  s t o r y  b e h i n d  o u r  i n d u s t r i a l  p r o d u c t i v i t y .  
Y o u  w i l l  n o t e  t h a t ,  w h e r e a s  t h e  k i l o w a t t - h o u r  u s e  p e r  m a n - h o u r  in  1940 
w a s  4 . 9 ,  b y  1952 i t  h a d  g o t t e n  up to  7 . 6 ,  a n d  t h e r e  i s  e v e r y  r e a s o n  f o r  
b e l i e v i n g  t h a t  b y  1963, i t  w i l l  be  up  to  a f i g u r e  of  a b o u t  15, a n d  b y  1968 
to  a b o u t  18. I t  s e e m s  to  m e  the  t r e n d  h e r e  m u s t  c o n t i n u e .  T h i s  i s  t h e  
o n l y  w a y  t h a t  o u r  n a t i o n a l  p r o d u c t i v i t y  a n d  p r o d u c t i o n  p e r  m a n - h o u r  h a v e  
b e e n  b r o u g h t  up in  t he  p a s t  a n d  t h e  o n l y  a n s w e r  we  h a v e  to  o u r  n e e d  f o r  
i n c r e a s e d  p r o d u c t i v i t y  in  t h e  f u t u r e .  
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1 5 7 1  
T a b l e s  7 a n d  8, p a g e  24. - - A n o t h e r  r e a s o n  w h y  o u r  e l e c t r i c  p o w e r  

u s e  h a s  to  e x p a n d  i s  w h a t  I w o u l d  c a l l  o u r  e x h a u s t i o n  of f u e l s ,  p a r t i c u -  
l a r l y  o u r  p r e s e n t  m i n e r a l  f u e l s .  T a b l e s  7 a n d  8 s h o w  t h a t  t h e r e  h a s  
b e e n  a n d  i s  an  i n c r e a s i n g  t e n d e n c y  to  u s e  o u r  f u e l  r e s e r v e s  in  d i f f e r e n t  
p r o p o r t i o n  t o t h e i r  a v a i l a b i l i t y ,  a n d  t h i s  i s  b o u n d  to  h a v e  a n  e f f e c t  on  the  
i n c r e a s e d  u s e  cff e l e c t r i c  e n e r g y .  

In t a b l e  7, f o r  e x a m p l e ,  y o u  w i l l  n o t i c e ,  f i r s t ,  t h a t  h e r e  we  h a v e  
s h o w n  t h e  u s e  in  t r i l l i o n s  of  h o r s e p o w e r - h o u r s  of  t h e  v a r i o u s  c o m p o n e n t s  
of  t h e  t o t a l  g r o u p .  I t h i n k  t h e  f i g u r e s  a r e  f a i r l y  r e l i a b l e .  T h o s e  r e s p o n -  
s i b l e  f o r  t h e m  a r e  i n d i c a t e d .  I do q u e s t i o n  the  h y d r o  f i g u r e s .  I d o n ' t  
t h i n k  h y d r o  wi l l  m a i n t a i n  t h a t  p e r c e n t a g e  in  1960 t h a t  i s  s h o w n  f o r  1950,  
a n d  i t  c e r t a i n l y  w i l l  n o t  i n c r e a s e  i t s  p e r c e n t a g e .  

In  t a b l e  8 I t h i n k  y o u  w i l l  f i n d  we  s h o w  th i s :  I f  we  c o n t i n u e  to  u s e  o u r  
f u e l  r e s e r v e s  e v e n  a t  t h e  1950 r a t e s  s h o w n  in  t a b l e  7, we w i l l  h a v e  e x -  
h a u s t e d  o u r  r e s e r v e s  of  c o a l  in  450 y e a r s ,  l i q u i d  p e t r o l e u m  in  14 y e a r s  
a n d  n a t u r a l  g a s  in  30 y e a r s .  T h e s e  f i g u r e s  a r e  b a s e d  on  the  m i n i m u m  
r e s e r v e s  in  e a c h  c a s e .  T h e  m i n i m a  a r e  o b v i o u s l y  t o o  p e s s i m i s t i c .  B u t  
t h e r e  d o e s n ' t  s e e m  to  be  a n y  q u e s t i o n  of  t h i s ,  t h a t  e v e n t u a l l y  in a l t o g e t h e r  
t o o  s h o r t  a p e r i o d - - I  d o n ' t  k n o w  w h e t h e r  i t  w i l l  be  20 o r  30 y e a r s  o r  p o s -  
s i b l y  l o n g e r ,  b u t  s t i l l  a r e l a t i v e l y  s h o r t  p e r i o d - - o u r  f u e l  r e s o u r c e s ,  
c o n v e n t i o n a l  m i n e r a l  r e s o u r c e s ,  e x c e p t  c o a l ,  a r e  g o i n g  to  c o m e  i n t o  a 
v e r y  t i g h t  s i t u a t i o n ,  a n d  c o a l  w i l l  h a v e  to  p i c k  up t h e  b u r d e n  of  t h o s e  f u e l s  
u n l e s s  a t o m i c  p o w e r  c o m e s  in  a n d  d o e s  i t .  T h e  s a m e  i s  t r u e  of  t h e s e  
o t h e r  f u e l s - - t h a t  is  o i l  a n d  g a s ,  a n d  h y d r o  w h i c h  c a n  be  t r e a t e d  a s  a f u e l .  

T a b l e  9, p a g e  25. - - S t i l l  on  t h e  s a m e  p o i n t ,  t h i s  t a b l e  s h o w s  t h e  
r e s e r v e s  a s  a r a t i o  t o  p r o d u c t i o n ,  f o r  b o t h  o i l  a n d  n a t u r a l  g a s .  I w a n t  
to  p o i n t  o u t  to  y o u  t h e  d e c l i n e  of  t h e s e  r a t i o s  o v e r  t h e  y e a r s  in  e a c h  c a s e .  
T h i s  i s  o n e  r e a s o n  w h y  s o m e t i m e s  t h e s e  two  f u e l s ,  oi l  a n d  g a s ,  h a v e  b e e n  
c a l l e d  t r a n s i e n t  f u e l s :  c e r t a i n l y  l o o k i n g  at. a n y  r e a s o n a b l e  p e r i o d  i n t o  t h e  
f u t u r e  t h e y  a r e  b o u n d  to  b e  c l a s s i f i e d  a s  s u c h .  

C h a r t  10, p a g e  26.  - - T h i s  c h a r t  s h o w s  a v e r y  i n t e r e s t i n g  p r o j e c t i o n  
o f  w h a t  h a s  b e e n  h a p p e n i n g  to  t h e  p r i c e  of  t h e  v a r i o u s  f u e l s ,  a n d  I t h i n k  
b o t h  s e t s  of  c u r v e s  s h o w n  t h e r e  w a r r a n t  m o r e  d e t a i l e d  s t u d y  t h a n  I t h i n k  
m o s t  of  y o u  w i l l  h a v e  t h e  t i m e  to  g i v e  t h e m .  I m e r e l y  w a n t  to  m a k e  t h i s  
p o i n t :  Al l  o t h e r  f u e l s  h a v e  h a d  s t r i k i n g  i n c r e a s e s  in c o s t  o v e r  t he  p e r i o d  
1935 to  1953,  e x c e p t  e l e c t r i c i t y .  W h e r e  e l e c t r i c i t y  i s  u s e d  a s  a f u e l - - a n d  
i t  i s  c o m i n g  i n t o  u s e  in  m a n y  p l a c e s - - i t  h a s n ' t  h a d  to  c o n t e n d  w i t h  t h i s  
r i s i n g  t r e n d  a n d  t h a t  i s  a n o t h e r  b a s i c  r e a s o n  w h y  e l e c t r i c  p o w e r  h a s  to  
e x p a n d .  
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TABLE 7 

PRODUCTION OF ENERGY IN THE UNITED STATES 
(Excluding wood and non-fuel uses) 

IN TRILLIONS OF HORSEPOWER-HOURS 

= 

Hydro E l e c t r i c  

Na tu ra l  Gas 

Coal 

19~0 

0,35 

1.10 

5.00 

1950 

0.65  

2.30 

~.85 

1960 

0.90 

3.85 

5.30 

Oil 

Total 
% Hydro 

SOURCE: .Energy Sources" 

3.10 

9 .55 
3.7 

~ .90  

12.70 
5.10 

y Ayres and Scarlott 

6.80 

16.85 
5 .35  

TAB LE 8 

ULTIMATE RESERVES OF ENERGY FROM 

All Fossil Fuel Deposits of the 
United States 

IN TRILLIONS OF HORSEPOWER-HOURS 

Coal 

L i q u i d  Pet ro leum 

0i1 Sha le  

Na tu ra l  Gas 

Peat 

To ta l  

Maximum Minimum 

22,000 

230 

850 

160 

50 

23,290 

2,200 

70 

I ; 0  

70 

50 

2,530 

3C.•RCE; "Energy Sources" by Ayres and Scarlott. 

March, 1954 
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T A B  LE g 

ANNUAL PRODUCTION, PROVED RESERVES AND RATIOS OF 
PRODUCTION FOR CRUDE OIL AND NATURAL GAS IN 

UNITED "STATES 

RESERVES TO 
THE 

CRUDE O I L  

Period 

1901-1910 
1911-1920 
1921-1930 
1931-1940 
1941-1945 

19~6 
1947 
1948 
19~9 
1950 
1951 
1952 

SOURCE: 

Average 
Annual 

Product ion 
,Bble X 106 

137 
305 
772 

I ,068 
I, 542 
I, 726 
I ,850 
2,002 
1,819 
1,91t4 
2,214 
2,257 

Amerl can Pet rol eum 

Proved 
Reserves 

(Dec. 31) .  
Bble X IOe 

3,740 
5,870 
9,610 

1% 530 
20,203 
20,874 
21,488 
23,280 
24,649 
25,268 
27,468 
27,961 

nstitute 

Rat io 
Reserves 

to 
Product ion 

27.3 
19.2 
12.4 
13.6 
13.1 
12.1 
11.6 
11.6 
13.6 
13.0 
12.4 
12.4 

N ATU RAL GAS 

Net 
Period Product ion  

Cu Ft X t09 

1918 7~6" 
1925 I, 189" 
1930 1,943* 
1934 1,771" 
i937 2,85u~ 
1938 2,960 
1940 3,331 
1945 4,840 
1946 5, 1 52 
19q7 5,650 
1948 5,958 
1949 6,274 
1950 7,083 
1951 8,251 
1952 8,862 

I Est im=ted 
Proved 

t Re.serves 
(Dec sl) 

Cu Ft X I0 12 

15.0 
23.0 
46.0 
62.0 
66.0 
70.0 
85.0 

147.8 
160.6 
165.9 
173.9 
180~q. 
185.6 
193.8 
199.7 

Ratio, 
Reserves 

to 
Product ion 

20.5 
19.4 
23.6 
35 

L- 23.2 
23.6 
25.6 
30.6 
31.2 
29.4 
29.2 
28.8 
26.5 
23.4 
22.3 

* Marketed Product ion-  Net Production Figures not 
avai ]able for  years p r i o r  to  1935. 

SOURCES: ~nerican Gas ASSOciation 
U.S. Bureau of  Mines, 
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1 5 7 5  
T a b l e  10 ,  p a g e  2 8 . - - T h i s  t a b l e  s h o w s  t h e  w o r l d  r e s o u r c e s  o f  

f o s s i l  a n d  n u c l e a r  f u e l s  a n d  I w a n t  t o  m a k e  t h i s  o b s e r v a t i o n  a b o u t  i t .  
T h i s  r e a l l y ,  i f  y o u  s t u d y  i t ,  w i l l  s h o w  y o u  t h e  t r u e  s i g n i f i c a n c e  o f  
t h e  d e v e l o p m e n t  o f  a t o m i c  p o w e r .  T h a t  i s ,  i f  y o u  e x a m i n e  a l l  t h e  r e -  
s e r v e s  a v a i l a b l e ,  , ~ r l d  w i d e  r e s e r v e s  o f  c o n v e n t i o n a l  f u e l s ,  y o u  w i l l  
f i n d  o n l y  8 2 . 2  x 10 B t u ,  o r  8 2 . 2  b i l l i o n  b i l l i o n  B t u .  O n  t h e  o t h e r  h a n d ,  
t h e  r e s e r v e s  a v a i l a b l e  in  u r a n i u m  a n d  t h o r i u m  a r e  e q u a l  t o  a b o u t  1 , 8 2 0 ,  
o r  r o u g h l y  s o m e  22 t i m e s  t h a t .  

N o w  t h e r e  i s  a l s o  t h i s  i m p o r t a n t  o b s e r v a t i o n ,  t h a t  a t o m i c  p o w e r ,  
w h i c h  i s  a f u e l  w h e n  y o u  r e d u c e  i t  d o w n  t o  i t s  b a s i c  c h a r a c t e r ,  c a n  be  
e x p l o i t e d  a n d  w i l l  b e  e x p l o i t e d ,  a s  n e a r l y  a s  w e  c a n  s e e  a t  t h e  p r e s e n t  
t i m e ,  o n l y  e l e c t r i c a l l y .  F o r  e x a m p l e ,  i t  i s  i n c o n c e i v a b l e  to  m e  t h a t  
t h e  r a i l r o a d s  w i l l  e v e r  g o  to  a t o m i c  p o w e r  d i r e c t l y  o r  t h a t  t h e y  w i l l  b e  
a b l e  t o  g o  b y  a n y  o t h e r  r o u t e  t h a n  t h e  e l e c t r i c a l  r o u t e .  P e r h a p s  i f  m a n y  
of  t h e m  s a w  i t  t h a t  w a y  t o d a y ,  t h e y  w o u l d  b e  a t  w o r k  o n  t h e  p r o b l e m  

f r o m  t h a t  a n g l e .  

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

W h a t  i s  A h e a d  i n  E l e c t r i c  P o w e r  

C h a r t  I I ,  p a g e  29 .  - - I  w a n t  t o  t a k e  a v e r y  b r i e f  p e r i o d  a n d  s h o w  y o u  
w h a t  i s  a h e a d  in  e l e c t r i c  p o w e r .  I n  t h i s  c h a r t  I h a v e  a t t e m p t e d  a 15 -  
y e a r  p r o j e c t i o n  o f  e l e c t r i c  e n e r g y ,  1953 t o  1968 .  N o  m a t t e r  h o w  y o u  
l o o k  a t  i t ,  w h e t h e r  y o u  t a k e  a v e r y  o p t i m i s t i c  t r e n d - - f o r  e x a m p l e  t h e  
1 9 3 9 - 1 9 5 6  t r e n d - - o r  a m o r e  m o d e r a t e  t r e n d ,  y o u  c o m e  o u t  w i t h  f a n t a s -  
t i c  f i g u r e s .  I n  a s  s h o r t  a p e r i o d  a h e a d  a s  15 y e a r s ,  w i t h  t h e  m o s t  
o p t i m i s t i c  t r e n d ,  y o u  e n d  u p  w i t h  n a t i o n a l  p r o d u c t i o n  i n  1968 o f  I ,  800 
b i l l i o n  k i l o w a t t - h o u r s ,  a n d  o n  t h e  l e a s t  o p t i m i s t i c  p r o j e c t i o n ,  y o u  e n d  
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u p  w i t h  1 , 3 2 0  b i l l i o n  k i l o w a t t - h o u r s .  T h a t  i s  f r o m  a b a s e  o f  680 
b i l l i o n  k i l o w a t t - h o u r s  in  1956 ,  w h i c h  i s  p r e t t y  w e l l  v i s u a l i z e d  a n d  
w h i c h  w i l l ,  I t h i n k ,  c o m e  p r e t t y  c l o s e  t o  b e i n g  r e a l i z e d .  

T a b l e  11,  p a g e  31.  - - I  w a n t  t o  p o i n t  o u t  t o  y o u  t h a t  i n  a n y  p r o j e c t i o n  
m a d e ,  p a r t i c u l a r l y  on  l o g  p a p e r ,  y o u  a l w a y s  a r e  l i k e l y  t o  m a k e  a g r e a t  
e r r o r  b e c a u s e  a s m a l l  c h a n g e  in  s l o p e  c a n  g i v e  y o u  a t o t a l l y  a s t o n i s h -  
i n g  c h a n g e  in  t h e  e n d  r e s u l t .  So  in  t h i s  t a b l e  I h a v e  s h o w n  a s u m m a r y  
o f  a v e r y  c o m p l e t e  s t u d y  o f  a l l  u s e s  o f  e l e c t r i c  e n e r g y ,  b a s e d  u p o n  t h e  
p a r t i c u l a r  f a c t o r s  e x i s t i n g  i n  e a c h  of  t h e s e  f i e l d s  o f  u s e .  I c a n ' t  g o  
i n t o  t h e  d e t a i l s  o f  t h e  s t u d y  e x c e p t  t o  s a y  t h a t  i t  w a s  d o n e  w i t h  a g r e a t  
d e a l  o f  c a r e  a n d  w i t h o u t  a n y  i d e a  a s  t o  w h a t  t h e  e n d  r e s u l t  w o u l d  b e .  I t  
w a s  v e r y  a s t o n i s h i n g  to  u s  a f t e r  f i n i s h i n g  t h e s e  f i g u r e s  t h a t  t h e  p r o j e c -  
t i o n  m a d e  o n  t h a t  b a s i s  e n d e d  u p  w i t h  a 1968 f i g u r e  o f  I ,  320  b i l l i o n  k i l o -  
w a t t - h o u r s .  I f  y o u  w i l l  g o  b a c k  to  c h a r t  11, y o u  w i l l  s e e  t h a t  t h i s  e n d  
f i g u r e  o f  l ,  320 b i l l i o n  k i l o w a t t - h o u r s  i s  t h e  r e s u l t  o f  a c o n t i n u a t i o n  of  
a g r o w t h  r a t e  o f  6 . 7 8  p e r c e n t  e x p e r i e n c e d  b e t w e e n  1920 a n d  1952 .  T h i s  
m a d e  m e  f e e l  a l i t t l e  b i t  b e t t e r  a b o u t  t h e  f i g u r e s  we  p r o j e c t e d  i n  c h a r t  11.  

C h a r t  12, p a g e  32 .  - - T h i s  c h a r t  g i v e s  t h e  s a m e  d a t a  a s  c h a r t  11,  
b u t  t r a n s l a t e d  i n t o  e l e c t r i c  u t i l i t y  p o w e r .  

C h a r t  13, p a g e  33.  --This c h a r t  s h o w s  t h e  c o r r e s p o n d i n g  d a t a  f o r  
p e a k  l o a d  a n d  c a p a c i t y .  I w a n t  t o  p o i n t  o u t  t o  y o u  t h a t  i n  1 9 6 8 - - d e p e n -  
d e n t  u p o n  w h i c h  of  t h e s e  r a t e s  of  g r o w t h  we  a s s u m e - - w e  w i l l  e n d  u p  
w i t h  p e a k  l o a d s  o f  215 m i l l i o n ,  241 m i l l i o n ,  o r  304  m i l l i o n  k i l o w a t t s  
d e m a n d  a g a i n s t  a 1952 f i g u r e  o f  75 m i l l i o n .  T h e  c a p a c i t y  n e e d e d  to  t a k e  
c a r e  of  t h i s  o b v i o u s l y  h a s  t o  b e  m u c h  b i g g e r .  

C h a r t  14, p a g e  34.  - - O n  t h e  b a s i s  o f  a b o u t  1 3 . 8 - p e r c e n t  r e s e r v e ,  
w e  h a v e  t h e  c a p a c i t y  f i g u r e s  s h o w n  in  t h i s  c h a r t .  O n  t h e  t o p  c u r v e  I 
h a v e  s h o w n  h e r e  t h e s e  c a p a c i t i e s :  245 m i l l i o n ,  274 m i l l i o n ,  a n d  346 
m i l l i o n  k i l o w a t t s .  T h e  i n v e s t m e n t s  n e e d e d  to  b r i n g  t h a t  a b o u t  a r e  s h o w n  
in  t h e  s e c o n d  s e r i e s  of  c u r v e s ,  o r  95 b i l l i o n  d o l l a r s ,  108 b i l l i o n  d o l l a r s ,  
a n d  137 b i l l i o n  d o l l a r s .  T h e  i n v e s t m e n t s  b y  i n v e s t o r - o w n e d  u t i l i t i e s - -  
t h a t  i s ,  t a k i n g  Out p u b l i c l y  o w n e d  u t i l i t i e s - - a r e  73 b i l l i o n  d o l l a r s ,  83 
b i l l i o n  d o l l a r s ,  a n d  104 b i l l i o n  d o l l a r s .  T h a t  i s  a g a i n s t  t h e  1953 f i g u r e  
o f  27 b i l l i o n  d o l l a r s .  T h i s  m e a n s  a n  i n c r e a s e  of ,  a t  t h e  v e r y  m i n i m u m ,  
2 . 7  t i m e s ,  a n d  a t  t h e  m a x i m u m  3 . 8 5  t i m e s .  In  o t h e r  w o r d s  t h e  i n d i c a -  
t i o n s  a r e  t h a t  t h e  i n v e s t m e n t  in t h i s  s h o r t  p e r i o d  m i g h t  h a v e  to  b e  q u a d -  
r u p l e d .  So m u c h  f o r  t h e  c a p a c i t y  t h a t  w i l l  h a v e  to  b e  b u i l t .  

C h a r t  15, p a g e  35 .  - - I  w a n t  to  s h o w  y o u  o n e  o r  t w o  o t h e r  t h i n g s  t h a t  
y o u  c a n  l o o k  f o r w a r d  to  i n  t h e  w a y  of  t e c h n o l o g i c a l  d e v e l o p m e n t s .  I n  
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C H A R T  14 
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t h i s  c h a r t  I h a v e  s h o w n  o n e  o f  t h e s e ,  a n d  t h e r e  a r e  g o i n g  to  b e  a g o o d  
m a n y  m o r e  t e c h n i c a l  c h a n g e s  a n d  a d v a n c e s .  S o m e  of  t h e s e  I c o v e r e d  
i n  m y  t a l k  b e f o r e  t h i s  g r o u p  l a s t  y e a r .  I a l s o  w e n t  i n t o  t h i s  s u b j e c t  
i n  f a i r l y  g r e a t  d e t a i l  i n  t h e  t a l k  I g a v e  b e f o r e  t h e  " M i d .  C e n t u r y  C o n -  
f e r e n c e  o n  R e s o u r c e s  f o r  t h e  F u t u r e "  in  W a s h i n g t o n  l a s t  D e c e m b e r .  
T h o s e  o f  y o u  w h o  a r e  i n t e r e s t e d  m i g h t  w a n t  t o  l o o k  a t  t h a t  d i s c u s s i o n .  
I a m  g o i n g  t o  d i s c u s s  h e r e  o n l y  t w o  i t e m s  b e c a u s e  I w a n t  t o  m a k e  u s e  
o f  t h e m  l a t e r  o n  i n  t h i s  t a l k .  

T h e  f i r s t  i s  t h e  p r o g r e s s  i n  e f f i c i e n c y  in  t h e  g e n e r a t i o n  o f  e l e c t r i c  
p o w e r .  In  t h e  u p p e r  c u r v e  i s  s h o w n  t h e  c h a n g e  t h a t  h a s  t a k e n  p l a c e  in  
t h e  B r i t i s h  t h e r m a l  u n i t s  o f  h e a t  e n e r g y  r e q u i r e d  to  g e n e r a t e  a k i l o w a t t -  
h o u r  i n  t h e  1 3 - y e a r  p e r i o d  f r o m  1940  to  1953 ,  a r e d u c t i o n  f r o m  16, 0~0 
B t u  to  1 3 , 0 0 0 .  T h e  p r o j e c t i o n  o f  t h i s  to  1968 s h o w s  a n o t h e r  r e d u c t i o n  
f r o m  1 3 , 0 0 0  to  i 0 , 0 0 0 .  I f  y o u  a s k  m e  w h y  I t h i n k  t h i s  c a n  b e  d o n e ,  I 
w a n t  t o  c a l l  y o u r  a t t e n t i o n  to  t h e  s e c o n d  s e r i e s  o f  c u r v e s .  T h i s  s h o w s  
t h e  p e r f o r m a n c e  of  t h e  c o u n t r y ' s  m o s t  e f f i c i e n t  s t e a m  p l a n t ,  a n d ,  s i g n i f -  
i c a n t l y ,  t h e r e  i s  a d i r e c t  r e l a t i o n s h i p  b e t w e e n  t h e  a v e r a g e  p e r f o r m a n c e  
a n d  t h a t  of  t h e  n e w  p l a n t s .  

Y o u  m i g h t  b e  i n t e r e s t e d  a l s o  t h a t  in  t h e  l a s t  s i x  y e a r s  t h e  m o s t  
e f f i c i e n t  s t e a m  p l a n t s  in  t h e  U n i t e d  S t a t e s - - a n d  I t h i n k  t h e r e f o r e  in  t h e  
w o r l d - - h a v e  h a d  h e a t  r a t e s  o f  1 0 , 5 8 8  B t u  p e r  k i l o w a t t - h o u r  a t  P o r t  
W a s h i n g t o n  in  1948; 1 0 , 4 3 7  a t  S e w a r e n  in  1949;  9 , 3 7 8  a t  t h e  p l a n t  t h a t  
b e a r s  m y  n a m e  a t  G r a h a m  S t a t i o n ,  W e s t  V i r g i n i a ,  i n  1950;  a n d  9 , 3 5 4  a n d  
9 , 3 0 3  a t  T a n n e r s  C r e e k  i n  1951 a n d  1952 r e s p e c t i v e l y .  In  1953 t h e  
K a n a w h a  R i v e r  P l a n t  h a d  a h e a t  r a t e  o f  9 , 2 4 9  B t u  p e r  k i l o w a t t , h o u r  a n d  
I t h i n k  t h a t  i s  t h e  p l a n t  t h a t  w i l l  be  s h o w n  t o  h a v e  b e e n  t h e  m o s t  e f f i c i e n t .  
I n  t h e  l a s t  f o u r  y e a r s  t h e  p e n n a n t  h a s  b e e n  c a r r i e d  b y  t h e  p l a n t s  w i t h  
w h i c h  I h a v e  h a d  t h e  p r i v i l e g e  o f  b e i n g  a s s o c i a t e d  in  o n e  m a n n e r  o r  
a n o t h e r .  

So, i f  y o u  w i l l  g o  b a c k  t o  c h a r t  15,  I w a n t  t o  p o i n t  o u t  t h a t  w e  h a v e  
a h e a d  o f  u s ,  f i r s t ,  m o r e  e f f i c i e n t  p l a n t s .  B e y o n d  1953 ,  P h i l o  N o .  6 
w i l l  h a v e  a h e a t  r a t e  o f  a b o u t  8 , 5 0 0  B t u / K w h - - s l i g h t l y  o v e r  40  p e r c e n t  
t h e r m a l  e f f i c i e n c y - - a n d  I h a v e n ' t  a n y  q u e s t i o n  t h a t  i n  a b o u t  10 y e a r s  
a f t e r  t h a t ,  we  w i l l  b e  g e n e r a t i n g  a t  a h e a t  r a t e  o f  a r o u n d  7 , 5 0 0  B r i t i s h  
t h e r m a l  u n i t s  p e r  k i l o w a t t - h o u r .  

C h a r t  16, p a g e  37. - - I n  t h i s  c h a r t  I h a v e  s h o w n  t h e  a d v a n c e s  t h a t  
h a v e  t a k e n  p l a c e  in  t h e  u t i l i z a t i o n  o f  m a n p o w e r  i n  t h e  b u s i n e s s  o f  e n e r g y  
g e n e r a t i o n .  Y o u  w i l l  n o t i c e  h e r e  we  h a v e  p l o t t e d  t h e  c u r v e  o f  a n n u a l  
k i l o w a t t - h o u r  p r o d u c t i o n  p e r  e m p l o y e e  f o r  a l l  u t i l i t i e s  i n  t h e  U n i t e d  
S t a t e s .  I t  i s  a n  a d v a n c e  t h a t  a g a i n  h a s n ' t  e n d e d ,  a t r e n d  t h a t  i s  g o i n g  to  
c o n t i n u e  f o r  a l o n g  t i m e .  
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So when we come to a summary of what is ahead for electric power 

in the next 15 years, it seems to me we are going to have a terrific 
expansion. From a figure of 462 billion kilowatt-hours in 1952, we are 
going to grow to something like i, 320, and possibly to something like 
i, 800 billion kilowatt-hours in that short 15-year period. 

This will require the most breath-taking expansion in generating 
capacity. It will mean the building up of capacity to a figure of from 
245 million to 346 million kilowatts as against some 91 million kilowatts 
in 1953. And the private utilities, if they merely hold their present 
position, will have to build up their investments, which in 1953 amounted 
to 27 billion dollars, to a figure of from 73 billion to possibly 104 billion 
dollars. But technically the systems that we will have then will be vastly 
superior, and they are going to play a vital role, I think not only in 
national welfare but in our system of defense and security. 

Some Significance of These Developments for National Security 

I want to show you one particular significant phase of these develop- 
ments. It seems to me that the real and basic effects of electric power 
and some of the developments that I have been discussing with you can 
perhaps be expressed in an aphorism by Wendell Wilkie. Some of you 
may remember that he said in one of his speeches in 1940, "Only the 
productive can be strong, only the strong can be free." Electric power 
as I have shown you, is intimately--critically in fact--tied to productiv- 
ity. 

In the next few minutes, I would like to show you a brief capsule-- 
and certainly nondefinitive--study of the effect of productivity and power 
on national security. 

C h a r t  17, p a g e  39.  - - I  h a v e  s h o w n  f i r s t ,  in  t h e  u p p e r  c u r v e ,  t h e  
k i l o w a t t - h o u r s  p e r  m a n - h o u r  p l o t t e d  on  an  i f ldex  o f  1920 a s  100. In  1920 
we  w e r e  u s i n g  o n l y  1 . 2 8  k i l o w a t t - h o u r s  in  o u r  i n d u s t r i a l  o p e r a t i o n  p e r  
m a n - h o u r .  T h e  1953 f i g u r e  w a s  8. I s h o w e d  y o u  in  an  e a r l i e r  c u r v e  
h o w  t h a t  i s  g o i n g  up to  a b o u t  18 b y  1968. B u t ,  of  c e u r s e ,  t h a t  i s  a t e r -  
r i f i c  e x p a n s i o n .  In t he  n e x t  l o w e r  c u r v e ,  I h a v e  s h o w n  t h e  i n c r e a s e  in 
t h e  F R B  i n d e x  of  t o t a l  m a n u f a c t u r i n g  o u t p u t .  On t h e  b a s i s  of  1 9 4 7 - 4 9  
p r o d u c t i o n ,  t h e  a c t u a l  i n d e x  w a s  39 i n  1920.  In  1953 i t  w a s  136.  T h a t  
i s  a s i g n i f i c a n t  e x p a n s i o n  b u t  c e r t a i n l y  n o t h i n g  l i k e  t h e  e x p a n s i o n  in  
e l e c t r i c  p o w e r .  

In the two lower curves, I have shown the unit of production (FRB 
index) per kilowatt-hour and the man-hours per FRB index. You will 
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n o t i c e  t h e  t w o  c u r v e s  a r e  of  e s s e n t i a l l y  t h e  s a m e  s l o p e .  T h e  l o n g - t e r m  
t r e n d  s h o w s  a d e c l i n e  o f  2 . 8  p e r c e n t .  T h e  i n e s c a p a b l e  c o n c l u s i o n  i s  
t h a t  o u r  i n c r e a s e d  p r o d u c t i v i t y  i s  b r o u g h t  a b o u t  b y  g r e a t e r  m e c h a n i z a -  
t i o n ,  w h i c h  a l w a y s  m e a n s  g r e a t e r  u s e  o f  p o w e r .  B u t  e s s e n t i a l  a s  p o w e r  
i s ,  i t  i s  n o t  t h e  o n l y  e l e m e n t ,  f o r  i t  i s  m e c h a n i z a t i o n  t h a t  i s  t h e  t h i n g  
t h a t  b r i n g s  a b o u t  g r e a t e r  p r o d u c t i v i t y .  

C h a r t  18,  p a g e  41 .  - - I n  t h i s  c h a r t  I h a v e  b r o u g h t  t o g e t h e r  t h e s e  d a t a .  
F i r s t ,  I h a v e  s h o w n  y o u  t h e  e l e c t r i c  p o w e r  c o n s u m p t i o n  b y  m a n u f a c t u r -  
e r s  w h i c h  a p p e a r s  t o  h a v e  a l o n g - t e r m  t r e n d  o f  6 . 6 8  p e r c e n t .  T h a t  i s  
v e r y  c l o s e  t o  t h e  t o t a l  e n e r g y  t r e n d  o f  6 . 7 8  p e r c e n t  t h a t  I s h o w e d  i n  a n  
e a r l i e r  c u r v e .  T h e  n e x t  l o w e r  c u r v e ,  t h e  F R B  i n d e x  i s  t h e  s a m e  a s  
t h e  o n e  in  c h a r t  17.  I w a n t  t o  p o i n t  o u t  t o  y o u  t h a t  l a s t  y e a r  w e  h a d  a 
f i g u r e  o f  136,  t h e  h i g h e s t  f i g u r e  o f  o u t p u t  i n  t h e  h i s t o r y  o f  t h i s  c o u n t r y ,  
n o t  e v e n  r e a c h e d  in  t h e  b o o m  d a y s  o f  W o r l d  W a r  I I .  T h e n  a t  t h e  b o t t o m  
I h a v e  s h o w n  y o u  t h e  p r o d u c t i o n  m a n - h o u r s  i n  m a n u f a c t u r i n g  p l o t t e d  
b a c k  to  1920 a s  a n  i n d e x .  T h e  a c t u a l  f i g u r e  i n  1920 w a s  21 b i l l i o n  m a n -  
h o u r s .  T h e  1953 f i g u r e  w i l l  b e  v e r y  c l o s e  t o  a b o u t  2 7 . 6  b i l l i o n ,  b u t  
n o t i c e  t h e  d i f f e r e n c e  i n  p r o d u c t i v i t y .  

So I w a n t  t o  c o m e  t o  c h a r t  19 .  

C h a r t  19, p a g e  42 .  - - H e r e  I h a v e  t r i e d  to  s h o w - - p l e a s e  r e m e m b e r  
t h a t  I s a i d  t h i s  i s  a c a p s u l e  s t u d y ,  b u t  I t h i n k  t h e  f u n d a m e n t a l s  a r e  s o u n d - -  
t h e  e s t i m a t e d  e f f e c t s  o f  i n c r e a s e d  e l e c t r i c  e n e r g y  c o n s u m p t i o n  a n d  i n -  
c r e a s e d  p r o d u c t i v i t y  o n  m a n p o w e r  in  t h e  m a n u f a c t u r i n g ,  e l e c t r i c  p o w e r ,  
b i t u m i n o u s  c o a l ,  a n d  t h e  t r a n s p o r t a t i o n  i n d u s t r i e s .  I h a v e  p r o j e c t e d  t h e  
l o n g - t e r m  t r e n d  o f  F R B  i n d e x  o f  m a n u f a c t u r i n g  o u t p u t  t o  1968 .  B a s e d  
o n  a 1 9 4 7 - 4 9  i n d e x  o f  100,  o u r  i n d e x  in  1968 m i g h t  b e  224 .  T h i s  s h o w s  
a n  i n c r e a s e  i n  p r o d u c t i o n  of  3 . 7 1  p e r c e n t  p e r  y e a r .  

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

C o m i n g  b a c k  to  c h a r t  19, I h a v e  s h o w n  in  t h e  n e x t  s e t  o f  f i g u r e s  t h e  
b i l l i o n s  o f  p r o d u c t i o n m a n - h o u r s  r e q u i r e d  in  m a n u f a c t u r i n g  t o  b r i n g  
a b o u t  t h i s  o u t p u t .  I f  we  u s e  f i r s t  t h e  1949 p r o d u c t i v i t y  l e v e l s  a n d  t h e n  
p r o j e c t  t h e m  to  1968  p r o d u c t i v i t y  l e v e l s ,  t h e  s a v i n g  i n  m a n - h o u r s  i s  
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CHART 19 

ESTIMATED EFFECTS OF INCREASED ELECTRIC ENERGY 
CONSUMPTION AND INCREASED PRODUCTIVITY ON 

MANPOWER IN THE MANUFACTURING, ELECTRIC POWER, 
BITUMINOUS COAL AND TRANSPORTATION INDUSTRIES 

Forecast 1968 F.R.B. Index of Manufacturing Output - 22~ (19u,7-~9 = I00) 

BILLIONS OF PRODUCTION MANHOURS REQUIRED IN MANUFACTURING 

AT 1 9 4 9  PRODUCT VITY LEVELS . . . . . . . . . . . . . .  5 4 , 6  

AT P R O J E C T E D  1 9 6 8  P R O D U C T I V I T Y  L E V E L S  . . . .  32.0 

S A V I N G S  DUE TO I N C R E A S E D  P R O D U C T I V I T Y  . . . . . . .  2 2 . 6  

E Q U I V A L E N T  WORKERS AT 4 0  H R S .  WEEKLY AVERAGE . . . . . . . . . . . . . . . . . . . . .  i0,850,000 

ELECTRIC ENERGY REQUIREMENTS - B ILL IONS OF KWH 

U T I L I T Y  P R O D U C T I O N  -- 1 9 4 9  . . . . . . . . . . . . . . . . . . .  2 9 1 . 1  

- 1968 ................... 1,157.0 

ADDITIONAL REQUIREMENTS . . . . . . . . . . .  8 4 5 . 9  

A D D I T I O N A L  E M P L O Y M E N T  ASSUM NG I N C R E A S E  FROM 

1 . 0 0 5  M I L L I O N  KWH ANNUAL P R O D U C T I O N  PER 

EMPLOYEE IN 1 9 4 9  TO 2 . 8 3  M I L L I O N  KWH PER 

EMPLOYEE IN 1968 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  iii,000 

INCREASED FUEL REQUIREMENTS IN ELECTRIC POWER INDUSTRY 

M I L L I O N S  OF TONS B I T U M I N O U S  E Q U I V A L E N T :  

1 9 4 9  AT HEAT RATE OF 1 5 , 0 3 5  BTU/KWH . . . . . . .  1 1 5 . 2  

1 9 6 8  AT P R O J E C T E D  HEAT RATE OF 

i0,000 BTU/KWH .......................... 348.0 

ADD T I O N A L  REQU REMENTS . . . . . . . . . . .  232.2 

ADD T I O N A L  EMPLOYMENT A S S U M I N G  I N C R E A S E  FROM 

6 . 4 3  TONS PER MAN--DAY IN 1 9 4 9  TO 10  TONS 

PER MAN--DAY tN 1 9 6 8  -- 2 0 0  DAYS PER YEAR . . . . . . . . . . .  . . . . . .  . . . . . . . . .  84,500 

ADDITIONAL REQUIREMENTS FOR TRANSPORTATION WORKERS 
DUE TO INCREASED FUEL REQUIREMENTS IN ELECTRIC POWER . . . . . . . . . . . . . . . . .  19,000 

NET SAVING IN MANPOWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l o , 5 ~ 5 , 5 o o  
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2 2 . 6  b i l l i o n  m a n - h o u r s .  O n  a 4 0 - h o u r  w e e k ,  t h a t  m e a n s  a s a v i n g  o f  
1 0 , 8 5 0 , 0 0 0  m e n .  T h a t  w i l l  r e q u i r e  a l o t  m o r e  e n e r g y  a n d  t h e r e f o r e  
m o r e  m e n .  I p r o j e c t e d  t h e  a d d i t i o n a l  m a n p o w e r  n e e d e d  t o  p r o d u c e  t h i s  
a d d i t i o n a l  e n e r g y  b y  u s i n g  t h e  p r o j e c t i o n  of  m a n p o w e r  e f f i c i e n c y  m a d e  
e a r l i e r - - t h a t  i s ,  t h e  i n c r e a s i n g  n u m b e r  o f  k i l o w a t t - h o u r s  p r o d u c e d  p e r  
m a n - h o u r  w o r k e d .  T h e  a d d i t i o n a l  e n e r g y  p r o d u c t i o n  w i l l  r e q u i r e  n o  
m o r e  t h a n  a n  a d d i t i o n a l  1 1 1 , 0 0 0  m e n .  

I t  w i l l  a l s o  r e q u i r e  a b o u t  8 4 , 5 0 0  a d d i t i o n a l  m e n  to  m i n e  t h e  a d -  
d i t i o n a l  f u e l ,  a s s u m i n g  i t  i s  g o i n g  t o  b e  c o a l .  T h i s  i s  b a s e d  o n  a c o n -  
s e r v a t i v e  p r o j e c t i o n  o f  p r o d u c t i v i t y  in  c o a l  m i n i n g  t o  a b o u t  i 0  t o n s  p e r  
m a n  p e r  d a y ,  a n d  t h e  i n c r e a s e  i n  e f f i c i e n c y  a n d  u t i l i z a t i o n  in  t h e  p o w e r  
i n d u s t r y  t h a t  I s h o w e d  i n  p r e v i o u s  c u r v e s .  A n d  t h e r e  w i l ]  b e  a n  a d d i t i o n a l  
1 9 , 0 0 0  m e n  n e e d e d  in  t r a n s p o r t a t i o n  a s  a r e s u l t  o f  i n c r e a s e d  f u e l  r e q u i r e -  
m e n t s ,  a n d ,  t h e r e f o r e ,  i n c r e a s e d  t r a n s p o r t a t i o n  of  f u e l .  T h a t  g i v e s  u s  
a n e t  s a v i n g  of  s o m e  i 0 , 6 3 5 , 5 0 0  m e n .  

I w a n t  t o  p o i n t  o u t  to  y o u  t h a t  s u c h  a q u i c k  s t u d y  h a s  l i m i t a t i o n s ,  
b u t  I d o n ' t  b e l i e v e  i t  h a s  a n y  b a s i c  w e a k n e s s .  So I t h i n k  w e  c a n  s a y  t h i s :  
In  1968 ,  w i t h  t h e  i n c r e a s e  i n  p r o d u c t i o n  a n d  r z ~ a n u f a c t u r i n g  t o  a l e v e l  
s o m e  130 p e r c e n t  h i g h e r  t h a n  w e  h a d  in  1 9 4 9 - - o v e r  t w o  a n d  o n e - f o u r t h  
t i m e s  t h a t  o f  1 9 4 9 - - a n d  w i t h  t h e  c o n t i n u a t i o n  o f  t h e  p r e s e n t  t r e n d  in  
p r o d u c t i v i t y ,  o v e r  10 m i l l i o n  l e s s  m e n  w i l l  b e  r e q u i r e d  in  1968  t o  b r i n g  
a b o u t  t h a t  p r o d u c t i o n  t h a n  w o u l d  b e  r e q u i r e d  a t  1949 l e v e l s  o f  p r o d u c t i v - -  
i t y .  T h a t  i s  w h a t  i s  i n d i c a t e d  b y  t h i s  s t u d y .  

I t  a l s o  s h o w s  t h a t  t o  m a k e  t h i s  p o s s i b l e  i t  w i l l  b e c o m e  n e c e s s a r y  t o  
p r a c t i c a l l y  q u a d r u p l e  o u r  p o w e r  r e s o u r c e s .  T h a t  w i l l  m e a n  a n  i n v e s t -  
m e n t  o f  s o m e  50 to  8 0  b i l l i o n  d o l l a r s  b y  p r i v a t e  u t i l i t i e s .  B u t  I w a n t  
y o u  t o  t h i n k  of  i t  i n  t e r m s  of  a n  a d d i t i o n a l  a r m y  o f  1 0 . 5  m i l l i o n  a b l e -  
b o d i e d  m e n .  T h e s e  a r e  m e n  w e  w i l l  n o t  n e e d  in  t h e  p r o d u c t i o n  l i n e .  
T h a t ,  i t  s e e m s  t o  m e ,  i s  t h e  r e a l  s i g n i f i c a n c e  o f  t h e s e  d e v e l o p m e n t s  
t o  t h e  i n d u s t r i a l  c o m p l e x  t h a t  w e  h a v e  in  t h e  U n i t e d  S t a t e s .  G e n t l e m e n ,  
t h e  t i t l e  o f  m y  t a l k  i s  " E l e c t r i c  P o w e r - - A n  E s s e n t i a l  C o m p o n e n t  o f  
N a t i o n a l  S e c u r i t y .  " C a n  a n y  o f  y o u  h a v e  a n y  d o u b t s  a b o u t  i t  ? T h a n k  
y o u  v e r y  m u c h .  

C O L O N E L  N O R M A N :  M r .  S p o r n  i s  n o w  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  t o  t a b l e  7, o n  w h i c h  y o u  s h o w  h y d r o -  
e l e c t r i c  p o w e r  i n  1950 w a s  0 . 6 5  t r i l l i o n  h o r s e p o w e r - h o u r s ,  w h i c h  i s  
a b o u t  480  b i l l i o n  k i l o w a t t - h o u r s .  C o m p a r i n g  t h a t  t o  y o u r  t o t a l  U n i t e d  
S t a t e s  o u t p u t  i n  1950 o f  a l l  e l e c t r i c  p o w e r  o f  o n l y  388  b i l l i o n  k i l o w a t t -  
h o u r s ,  I w o n d e r  w h a t  i s  t h e  d i f f e r e n c e ?  
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MR. SPORN:  Wel l  I t h ink  t h e r e  i s  a f a i r l y  s i m p l e  e x p l a n a t i o n  fo r  
t h i s ,  a l t hough  it  i s  not  too obv ious  f r o m  the  c h a r t s .  S ince  we a r e  s p e a k -  
ing  in t e r m s  of f u e l s  in t ab l e  7, the  h y d r o e l e c t r i c  e n e r g y  h a s  b e e n  c o n -  
v e r t e d  in to  the  e q u i v a l e n t  fue l  e n e r g y  w h i c h  wou ld  h a v e  b e e n  n e c e s s a r y  
to p r o d u c e  an e q u a l  a m o u n t  of t h e r m a l l y  g e n e r a t e d  e l e c t r i c  e n e r g y .  T h u s  
a h o r s e p o w e r - h o u r  of h y d r o e l e c t r i c  g e n e r a t e d  e n e r g y ,  w h e n  s p e a k i n g  in  
t e r m s  of fue l ,  w o u l d  be  e q u i v a l e n t  to about  4 . 6  and  4 .1  h o r s e p o w e r - h o u r s  
of fue l  g e n e r a t e d  e n e r g y  in 1940 and  1950 r e s p e c t i v e l y .  T h i s  r e f l e c t s  an  
a v e r a g e  c o n v e r s i o n  e f f i c i e n c y  of 2 1 . 8  p e r c e n t  in 1940 and  2 4 . 4  p e r c e n t  

in  1950. 

QUESTION:  Mr .  Sporn ,  y o u r  f i g u r e s  and  g r a p h s  h e r e  a r e  c o n -  
c e r n e d  wi th  a v a i l a b l e  k i l o w a t t  c a p a c i t y .  T h e y  do no t  i n d i c a t e  tha t  the  
c a p a c i t y  wi l l  a l w a y s  be  w h e r e  we n e e d  it ,  w h e n  we n e e d  i t ,  e s p e c i a l l y  
in t i m e  of w a r  w h e n  we m i g h t  be  s u b j e c t  to b o m b i n g  or  s a b o t a g e .  Now 
f r o m  r e a d i n g  s o m e  of y o u r  own w r i t i n g s ,  I g a t h e r e d  tha t  the  s o l u t i o n  to 
tha t  i s  the i n t e g r a t e d  p o w e r  s y s t e m .  How we l l  off i s  the  c o u n t r y ?  How 
a r e  we p r o g r e s s i n g  t o w a r d  a t r u l y  i n t e g r a t e d  p o w e r  s y s t e m  in  the  U n i t e d  

Sta te  s ? 

MR. SPORN:  If you a r e  go ing  to t a lk  about  an i n t e g r a t e d  s y s t e m  
a c r o s s  the  U n i t e d  S t a t e s ,  I d o n ' t  t h i n k  t h e r e  i s  such  a th ing .  I a m  no t  
s u r e  tha t  the  c o u n t r y  n e e d s  i t .  If s u c h  an i n t e g r a t i o n  b e c a m e  d e s i r a b l e ,  
I p r e s u m e  it  wou ld  c o m e  a long ,  but  t he  q u e s t i o n  is  w h e t h e r  you n e e d  to 
s h u t t l e  p o w e r  a c r o s s  the  c o u n t r y  3 , 0 0 0  m i l e s  f r o m  M a i n e  to  W a s h i n g t o n .  
I d o n ' t  t h ink  you  n e e d  to. But  we have  i n t e g r a t e d  m a j o r  r e g i o n s  and  
a r e a s .  I p o i n t e d  t h i s  out  in  a p a p e r  b e f o r e  the  W o r l d  P o w e r  C o n f e r e n c e  
as  l ong  ago as  1936. The  s i t u a t i o n  i s  m u c h  s t r e n g t h e n e d  t o d a y ,  tha t  i s  
17 o r  18 y e a r s  l a t e r ,  and we have  v a s t  a r e a s  of the  U n i t e d  S t a t e s  h e a v i l y  
i n t e g r a t e d ,  a l m o s t  c o m p l e t e l y  i n t e g r a t e d .  

The  p r o b l e m  of i n t e g r a t i o n ,  l i k e  a lo t  of o t h e r  p r o b l e m s ,  i s  no t  an  
a b s o l u t e  p r o b l e m .  You c a n n o t  s o l v e  i t  fo r  a l l  t i m e .  You  c a n n o t  i n t e g r a t e  
it t oday  and say ,  "Now we a r e  i n t e g r a t e d ;  we d o n ' t  h a v e  to w o r r y  about  
tha t  any  m o r e . "  I n t e g r a t i o n  h a s  to  m o v e  a long  wi th  the  c o u n t r y  and  wi th  
the  t i m e s .  As  the  s y s t e m s  ge t  b i g g e r ,  a s  the  c o u n t r y ' s  u s e  g e t s  b i g g e r ,  
the  i n t e g r a t i n g  m e d i a  and  i n t e g r a t i n g  f a c i l i t i e s  h a v e  to g r o w  wi th  i t .  But  
I b e l i e v e  we a r e  m o v i n g  a long  on tha t  k ind  of b a s i s .  

QUESTION:  I w o n d e r  ff you  cou ld  t e l l  m e  what  p r o g r e s s  we a r e  
m a k i n g ,  if any,  t o w a r d s  n a t i o n a l  and  i n t e r n a t i o n a l  s t a n d a r d i z a t i o n  of 

v o l t a g e s  and  f r e q u e n c i e s .  

MR. S P O R N :  We h a v e  s o m e  r e a s o n a b l y  s a t i s f a c t o r y  s t a n d a r d s  of 
v o l t a g e  b e t w e e n  th i s  c o u n t r y  and  f o r e i g n  c o u n t r i e s .  As to f r e q u e n c y ,  
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I a m  a f r a i d  we a r e  go ing  to h a v e  f o r  a l ong  t i m e  the  d i s c r e p a n c y  b r o u g h t  
abou t  by  the  f a c t  t h a t  the  E u r O p e a n s  h a v e  a l w a y s  b e e n  on a m e t r i c  s y s -  
t e rn  and  we a r e  on ou r  E n g l i s h  s y s t e m ,  so  tha t  t h i s  c o u n t r y  h a s  t e n d e d  to 
s t a n d a r d i z e  on 60 c y c l e s .  At  one  t i m e  we h a d  h e r e  one  m a j o r  3 0 - c y c l e  
s y s t e m  and  a n u m b e r  of 5 0 - c y c l e  s y s t e m s ,  bu t  the  c o u n t r y  t o d a y  i s  m o r e  
s o l i d l y  u n i f i e d  o n  60 c y c l e s  t han  e v e r  b e f o r e  in i t s  h i s t o r y .  So f a r  a s  I 
know,  t h e r e  i s  a l m o s t  no t e n d e n c y  iT; the  c o u n t r i e s  on the  c o n t i n e n t  of 
E u r o p e  to u s e  60 c y c l e s .  

Q U E S T I O N :  M r .  S p o r n ,  I w a s  i n t e r e s t e d  in t h i s  e s t i m a t e  of r e -  
q u i r e m e n t s  of 50 to 80 b i l l i o n  d o l l a r s  f o r  e x p a n s i o n  p u r p o s e s  in the  nex t  
15 y e a r s .  Have  you  m a d e  a n y  e s t i m a t e  of the  m a n p o w e r  tha t  w i l l  be  
r e q u i r e d  in  c o n n e c t i o n  wi th  tha t  e x p a n s i o n  and  the  n a t u r a l  r e s o u r c e s  
t ha t  w i l l  be  r e q u i r e d  f o r  t h a t ?  

MR.  S P O R N :  No,  I h a v e n ' t ,  bu t  we do not  b e l i e v e  t ha t  i t  i s  g o i n g  
to  p r e s e n t  a n y  i n s u r m o u n t a b l e  p r o b l e m s  b e c a u s e  we h a v e  e x p a n d e d  in 
l a t e  y e a r s  a t  abou t  t ha t  r a t e .  If you  t ake  f o r  the  1 5 - y e a r  p e r i o d  an  i n ,  
v e s t m e n t  of 75 b i l l i o n  d o l l a r s  and  a s s u m e  i t  w i l l  be  m a d e  on an  e v e n  
b a s i s - - i t  n e v e r  w i l l  a c t u a l l y  be  t h a t  s i m p l e  b e c a u s e  o u r  e c o n o m i c  s y s -  
t e m  d o e s  not  m o v e  on an  e v e n  b a s i s - - t h e n  you  c o m e  up wi th  an  a v e r a g e  
a n n u a l  e x p e n d i t u r e  of 5 b i l l i o n  d o l l a r s ,  and  I t h ink  the  e c o n o m i c  s y s t e m  
c a n  t a k e  tha t  in  i t s  s t r i d e  v e r y  e a s i l y .  

Q U E S T I O N :  M r .  S p o r n ,  in  y o u r  op in ion ,  wha t  i s  the  f u t u r e  of the  
s o l a r  f u r n a c e  as  an  e n e r g y  s o u r c e  f o r  p r o d u c i n g  e l e c t r i c i t y ?  

MR.  S P O R N :  I t h i n k  s o l a r  h e a t  e i t h e r  a s  d i r e c t  h e a t  t h r o u g h  s o m e  
k i n d  of a b s o r b i n g  s y s t e m - - t h a t  i s  c o l l e c t i n g  a n d  a b s o r b i n g  s y s t e m - - o r  
t h r o u g h  p h o t o s y n t h e s i s  is  s o m e t h i n g  tha t  i s  a w a y  a h e a d  in the  f u t u r e .  
I t h i n k  t ha t  the p i c t u r e  of e n e r g y  tha t  h a s  e m e r g e d  f a i r l y  c l e a r l y  o v e r  
t he  l a s t  h a l f  d o z e n  y e a r s ,  p a r t i c u l a r l y  in  the  l a s t  two  o r  t h r e e  y e a r s ,  i s  
a p i c t u r e  l i k e  t h i s :  O v e r  the  n e x t  10 o r  15 y e a r s ,  t h e r e  w i l l  be  v e r y  
l i t t l e  c h a n g e  f r o m  the  s o u r c e s  of e n e r g y  tha t  we a r e  u s i n g  at  the  p r e s e n t  
t i m e .  T h a t  i s ,  we  a r e  go ing  to be o p e r a t i n g  p r i m a r i l y  on f o s s i l  f u e l s ,  
w i th  h y d r o  p e r h a p s  h o l d i n g  abou t  the  s a m e  p o s i t i o n  i t  i s  h o l d i n g  t o d a y .  
Bu t  in  the  n e x t  d e c a d e ,  t h e r e  i s  a good  p o s s i b i l i t y  of s o m e  a t o m i c  p o w e r  
j u s t  b a r e l y  b e g i n n i n g  to m a k e  i t s e l f  f e l t .  B e y o n d  tha t ,  d e p e n d i n g  on  
e c o n o m i c  d e v e l o p m e n t s  t h a t  c a n n o t  be  f o r e s e e n  a t  the  p r e s e n t  t i m e - - w e  
d o n ' t  r e a l l y  k n o w  w h a t  the  e c o n o m i c s  of a t o m i c  p o w e r  a r e  go ing  to be  
e x c e p t  t ha t  t h e y  wi l l  be  v e r y  i n t r i g u i n g ,  v e r y  e x c i t i n g - - t h e r e  i s  the  p o s -  
s i b i l i t y  t ha t  a s  the  y e a r s  go by ,  o u r  fue l  p l a n t s  w i l l  p i c k  up a t o m i c  f u e l  
a n d  the o t h e r  f u e l s - - c o a l ,  o i l ,  a n d  g a s - - w i l l  l o s e  s o m e  of t h e i r  p o s i t i o n .  
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B u t  a s  t o  d i r e c t  s o l a r  e n e r g y ,  i t  i s  v e r y  f a r  a w a y - - b e y o n d  t h e  t i m e  
w h e n  a t o m i c  p o w e r  m i g h t  d e c l i n e  a s  a r e l i a b l e  a n d  a v a i l a b l e  s o u r c e .  
T h e  p r o b l e m s  in  s o l a r  e n e r g y  a r e  t e r r i f i c .  I t h i n k  i t  i s  a n  i n t e r e s t i n g  

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

QUESTION: M r .  S p o r n ,  I w o u l d  l i k e  t o  r e f e r  b a c k  to  a p r e v i o u s  
q u e s t i o n  f o r  a m o m e n t .  Y o u  m e n t i o n e d  a n  e x p a n s i o n  of  f r o m  50 to  80 
b i l l i o n  d o l l a r s  o v e r  t h i s  1 5 - y e a r  p e r i o d .  I u n d e r s t a n d  t h a t  i s  a n  e x -  
p a n s i o n  of  e l e c t r i c  e n e r g y  p r o d u c i n g  f a c i l i t i e s  a n d  i f  t h a t  i s  s o ,  s o m e -  
t h i n g  m u s t  b e  d o n e  to  p r o v i d e  t h e  m a c h i n e r y  t o  u s e  t h e  e n e r g y .  B u t  c a n  
o u r  e c o n o m y  p r o d u c e  e n o u g h  m a c h i n e r y  a n d  e q u i p m e n t ,  a n d  e n o u g h  h e a t  
a n d  e n e r g y  c o n s u m i n g  d e v i c e s  t o  g i v e  a n  e x p a n s i o n  in  t h e  n e i g h b o r h o o d  

of  50 o r  80 b i l l i o n  d o l l a r s ?  

MR. SPORN: W e l l ,  l e t  u s  p u t  i t  o n  a d i f f e r e n t  b a s i s .  L e t  u s  a s -  
s u m e  f o r  a r o u g h  f i g u r e - - I  a m  n o t  s u r e  i t  i s  v e r y  f a r  o f f , - t h a t  f o r  e v e r y  
d o l l a r  of  e n e r g y - p r o d u c i n g  e q u i p m e n t  f i v e  d o l l a r s  o f  e n e r g y  u t i l i z a t i o n  
e q u i p m e n t  w i l l  h a v e  to  b e  e x p e n d e d .  N o w ,  i f  y o u  a s s u m e  t h a t ,  a n d  t a k e  
a g a i n  m y  a v e r a g e  of  5 b i l l i o n  d o l l a r s  p e r  y e a r ,  t h a t  g i v e s  y o u  a f i g u r e  
f o r  o t h e r  i n d u s t r i a l  e x p a n s i o n  of  25 b i l l i o n  d o l l a r s ,  b u t  I d o n ' t  t h i n k  t h a t  
i s  a n y t h i n g  to  be  c o n c e r n e d  a b o u t  o v e r  t h e  n e x t  15 y e a r s  i n  t h e  k i n d  of  
e c o n o m y  we  h a v e  b e e n  o p e r a t i n g ,  a n d  v i s u a l i z i n g  t h e  k i n d  o f  i n c r e a s e  
i n  g r o s s  n a t i o n a l  p r o d u c t  t h a t  I h a v e  s h o w n .  I a m  s u r e  t o d a y  t h e  n a t i o n a l  
e c o n o m y  w o u l d  b e  s t r o n g e r  i f  t h e r e  w e r e  i n  t h e  w o r k s  a n  a d d i t i o n a l  10 
b i l l i o n  d o l l a r s  o f  e x p a n s i o n  o v e r  w h a t  t h e r e  i s  r i g h t  n o w ,  a n d  we  a r e  

o n l y  in  1954 a n d  n o t  in  1968.  

I d o  w a n t  t o  p o i n t  o u t  t h i s :  I t  s e e m s  t o  m e  t h a t  o n e  o f  t h e  g r e a t  
t h i n g s  t h a t  w e  c a n  b u i l d  a s  a v e r y  s o l i d  b a s t i o n  i n  o u r  s y s t e m  of  n a t i o n a l  
d e f e n s e  i s  t h e  e x p a n s i o n  o f  p r o d u c t i o n  f a c i l i t i e s  a n d  p r o d u c t i v i t y .  E v e n  
i f  y o u  v i s u a l i z e  a m a j o r  a t o m i c  w a r - - a  h o r r i b l e  c o n t e m p l a t i o n - - w i t h  50 
p e r c e n t  of  e v e r y t h i n g  t h a t  we  h a v e  h a d  a c c u m u l a t e d  o v e r  t h e  c e n t u r i e s  
b y  t h e  t o i l  o f  t h i s  N a t i o n  of  o u r s  w i p e d  o u t ,  t h e n  t h e  a m o u n t  t h a t  we  w i l l  
h a v e  to  s t a r t  o u t  w i t h  t o  r e b u i l d  w i l l  d e p e n d  a l o t  on  w h a t  w e  h a v e  b u i l t  
u p  to  t h e n .  F r o m  t h a t  s t a n d p o i n t  a l o n e ,  t h i s  e x p a n s i o n  i s  e s s e n t i a l .  
B u t  o f  c o u r s e  we  n e e d  e x p a n s i o n  t o  k e e p  o u r  p o p u l a t i o n  g a i n f u l l y  e m -  
p l o y e d  a n d  to  k e e p  u p  n a t i o n a l  m o r a l e - - i n  s h o r t  t o  m a i n t a i n  a s o u n d  

e c o n o m y  a n d  a s o u n d  s o c i e t y .  

I w a n t  y o u  t o  t h i n k  of  p r o d u c t i v i t y  a l s o .  I d i d n ' t  go  i n t o  i t  i n  t h e s e  
t e r m s ,  b u t  b y  1968,  c e r t a i n l y  b y  1978 ,  25 y e a r s  f r o m  n o w ,  w e  w i l l  h a v e  
a p o p u l a t i o n  of  w e l l  o v e r  200 m i l l i o n .  W e  w i l l  h a v e  a n  e x t r a  p o p u l a t i o n  
e q u i v a l e n t  t o  t h a t  o f  a l l  of  F r a n c e  t o d a y .  I f  a n y o n e  p r o p o s e d  t o  a n n e x  
F r a n c e  t o  t h e  U n i t e d  S t a t e s  t o d a y  a n d  m a k e  i t  a p a r t  o f  o u r  e c o n o m i c  
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uni t ,  i t  wou ld  be r e c o g n i z e d  as  s o m e t h i n g  e n o r m o u s  and s i g n i f i c a n t  
in  the  h i s t o r y  of the  c o u n t r y  a n d  in the  a d d i t i o n a l  f o r c e  tha t  i t  w o u l d  
g ive  us .  But  tha t  e s s e n t i a l l y  i s  what  w i l l  h a p p e n  in  20 y e a r s .  It i s  
a l m o s t  i n e v i t a b l e .  I d o n ' t  t h ink  any  of t h e s e  f i g u r e s  on p r o d u c t i o n  
a r e  out  of l i n e .  I wan t  to po in t  out  tha t  wh i l e  s o m e  of tha t  i n c r e a s e d  
p r o d u c t i o n  can  c o m e  about  on a s t a t i c  p r o d u c t i v i t y  b a s i s ,  i t  i s  m o r e  
in o u r  n a t i o n a l  t r a d i t i o n  to b r i n g  i t  about  t h r o u g h  i n c r e a s e d  p r o d u c t i v i t y .  

QUESTION-  Mr .  Sporn ,  do you e s t i m a t e  tha t  p r i v a t e  c ap i t a l  can  
p r o v i d e  the  e n o r m o u s  a m o u n t s  n e c e s s a r y  fo r  t h i s  e x p a n s i o n  p r o g r a m  
o r  do you f e e l  it w i l l  be  n e c e s s a r y  fo r  G o v e r n m e n t  to s t ep  i n?  And m a y  
I add  the  q u e s t i o n ,  do you f e e l  tha t  i s  d e s i r a b l e  ? 

MR. SPORN: I f e e l  i n d u s t r i a l  e x p a n s i o n ,  e c o n o m i c  e x p a n s i o n ,  and  
p a r t i c u l a r l y  c a p i t a l  i n v e s t m e n t  i s  a s o c i a l  e c o n o m i c  r e a c t i o n  tha t  t a k e s  
p l a c e  on ly  in the  r i g h t  a t m o s p h e r e ,  such  as  m a n y  of y o u r  c h e m i c a l  
r e a c t i o n s  wi l l  t ake  p l a c e  on ly  u n d e r  c e r t a i n  pH c o n d i t i o n s .  S p e a k i n g  
of p o w e r ,  the r i g h t  a t m o s p h e r e  I t h ink  can  be m a i n t a i n e d  on the  b a s i s  
of  two c o n d i t i o n s .  F i r s t ,  t ha t  c o n f i d e n c e  wi l l  be  m a i n t a i n e d  in  the  a b i l i t y  
of p r i v a t e  i n v e s t m e n t ,  p r i v a t e  e n t e r p r i s e ,  to  do the  job tha t  the  c o u n t r y  
r e q u i r e s .  T h a t  is  up to the  i n d u s t r y .  If the  i n d u s t r y  c a n n o t  g e n e r a t e  
tha t  c o n f i d e n c e ,  n o b o d y  e l s e  can .  And s e c o n d ,  if  t ha t  c o n f i d e n c e  i s  g e n -  
e r a t e d ,  t ha t  t he  p e o p l e  d e t e r m i n e  to m a i n t a i n  a f a v o r a b l e  a t m o s p h e r e  
fo r  p r i v a t e  e n t e r p r i s e ,  w h i c h  i s  p r o p e r  and  f a i r  t r e a t m e n t ,  and  no u n f a i r  
c o m p e t i t i o n  b e y o n d  tha t  w h i c h  h a s  a l r e a d y  t a k e n  p l a c e  and  to w h i c h  the  
i n d u s t r y  h a s  s u c c e e d e d  in a c c o m m o d a t i n g  i t s e l f .  If t h e s e  two c o n d i t i o n s  
a r e  m e t ,  t h e n  I d o n ' t  t h ink  t h e r e  i s  any  q u e s t i o n  tha t  we a r e  g o i n g  to be 
ab le  to  c a r r y  out  the  k i n d  of e x p a n s i o n  tha t  I h a v e  i n d i c a t e d ,  tha t  the  
c a p i t a l  wi l l  be  a v a i l a b l e ,  tha t  the  t e c h n i c a l  p e r s o n n e l  wi l l  be  t h e r e ,  and  
tha t  the job  wi l l  be  c a r r i e d  out wi th  as  m u c h  c r e d i t  as  the  job of p r o v i d -  
ing  t h i s  c o u n t r y  wi th  p o w e r  h a s  b e e n  c a r r i e d  t h r o u g h  up to now. I t h ink  
the  s t o r y  of a c h i e v e m e n t  in the  l a s t  t h i r d  of a c e n t u r y  in  the  way  of p o w e r ,  
the h i g h l i g h t s  of wh ich  I h a v e  s h o w n  h e r e  t h i s  m o r n i n g ,  is  an a m a z i n g  
a c h i e v e m e n t .  

I do th ink ,  to a n s w e r  y o u r  q u e s t i o n  s p e c i f i c a l l y ,  tha t  the  n a t i o n a l  
w e l f a r e - - t h e s e  r e q u i r e m e n t s  b e i n g  m e t ,  the  i n d u s t r y  s t a y i n g  a l e r t  and  
m a i n t a i n i n g  i t s  s e n s e  of r e s p o n s i b i l i t y - - w i l l  be  f a r  b e t t e r  s e r v e d  by  c o n -  
t i n u i n g  our  p r e s e n t  s y s t e m  than  by c h a n g i n g  o v e r  to any  o t h e r  s y s t e m .  

C O L O N E L  NORMAN:  T h a n k  you Mr .  Sporn  fo r  t a k i n g  y o u r  v a l u a b l e  
t i m e  and  c o m i n g  down to be wi th  us .  We a p p r e c i a t e  it v e r y  m u c h .  

MR. SPORN: It was  a g r e a t  p r i v i l e g e .  

(10 Ma y  1 9 5 4 - - 7 5 0 ) S / i b c  
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