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My t a s k t h i s morning i s t o i n t r o d u c e t h i s c o n f e r e n c e t o 
some of t h e u n b e l i e v a b l y complex problems and i s s u e s up f o r d i s -
c u s s i o n today and tomorrow. A l l I can r e a l l y promise i s t o be 
b r i e f . At t h e o u t s e t , I s h a l l say a few words about wor ld energy 
supply and demand — drawing e n t i r e l y on t h e work of o t h e r s , t h e 
f l o o d of s t u d i e s now ap pea r in g under t h e a u s p i c e s of a wide v a r i e t y 
of s p o n s o r s . L a t e r , I s h a l l t r y t o be more o r i g i n a l and r e l a t e 
t h e c o n c l u s i o n s of some of t h e s e to t h e Middle E a s t . I n p a s s i n g 
I promise t o i n f l i c t you w i t h a few of my own p r e j u d i c e s on t h i s 
t a n t a l i z i n g s u b j e c t . 

As to wor ld energy supply and demand, and t h e s o - c a l l e d 
energy " c r i s i s " p r e d i c t e d by many, I have only a few t h o u g h t s t o 
o f f e r . 

F i r s t , i f we assume c o n s e r v a t i v e i n c r e m e n t a l growth 
r a t e s i n energy demand a t f o u r and a h a l f pe r cen t t o f i v e p e r c e n t 
y e a r l y , world energy demands of a l l k i n d s should move upward f rom 
50Q's (Q = 1 x 10 1 * KWH or a m i l l i o n m i l l i o n KWH) y e a r l y today t o 
120Q's by 1985 and over 200Q's by 2000 A.D. Energy demand w i l l 
more than double (maybe t r i p l e ) by 1985, and c e r t a i n l y q u a d r u p l e 
by t h e end of t h i s c e n t u r y . A f t e r a l lowance f o r f o r e c a s t i n g e r r o r -
endemic t o energy demand p r o j e c t i o n s — s t e a d y upward movements i n 
world energy demand seem i n e v i t a b l e . This i s h a r d l y an o b s e r v a t i o n 
of g r e a t o r i g i n a l i t y . 

Second, nobody knows what end -use p a t t e r n s f o r energy 
w i l l emerge f i f t e e n to t h i r t y y e a r s f rom now. These w i l l va ry f rom 
n a t i o n t o n a t i o n , c o n t i n e n t t o c o n t i n e n t , h igh income t o low income 
a r e a s , and w i l l l a r g e l y r e f l e c t p r e v a i l i n g l e v e l s of t echno logy and 
p u b l i c p o l i c y i n consuming a r e a s . Today i n t h e Un i t ed S t a t e s , f o r 



example, I n d u s t r y t a k e s j u s t under o n e - t h i r d of a l l energy produced , 
e l e c t r i c u t i l i t i e s and t r a n s p o r t a t i o n consume h a l f (25% e a c h ) , and 
r e s i d e n t i a l u s e r s (14%) and commercial e n t e r p r i s e s (5%) t o g e t h e r t a k e 
t h e remain ing 20 p e r c e n t . I n t h i s f i e l d , f o r e c a s t e r s a r e many and 
t h e i r accuracy i n f r e q u e n t . 

T h i r d , t h e s o u r c e s of a l l t h i s energy f o r t h e nex t t h i r t y 
y e a r s a r e p r o b a b ly more p r e d i c t a b l e . Today, ou t of t h e 50Q s consumed, 
90 p e r cent comes from f o s s i l f u e l s — o i l , gas and c o a l — and on ly 
t e n p e r cen t f rom o t h e r s o u r c e s combined (hydro , n u c l e a r , wood). By 
1985 f o s s i l f u e l s w i l l a lmos t c e r t a i n l y s t i l l p r o v i d e t h r e e q u a r t e r s 
of t h e w o r l d ' s energy and by 2000 A.D. about t h e same. Over t h e s e y e a r s , 
c o a l ' s r e l a t i v e r o l e w i l l have dropped somewhat ( a l t h o u g h tonnage w i l l 
r i s e enormous ly ) , and n u c l e a r energy w i l l ( h o p e f u l l y ) account f o r about 
20 p e r cen t of wor ld energy needs by t h e end of t h e c e n t u r y . During 
t h e decade of t h e 1970s , t h e wor ld w i l l consume more o i l t han a l l t h e 
o i l used by man s i n c e t h e dawn of h i s t o r y ! The l e s s o n h e r e i s s imple 
and s t a r k — t h e w o r l d ' s energy w i l l p robab l y come main ly f rom f o s s i l 
f u e l s f o r t h e n e x t two g e n e r a t i o n s . 

F o u r t h , I s h a l l a d d r e s s t h e q u e s t i o n s of " a r e t h e r e enough 
f o s s i l f u e l s o u r c e s a v a i l a b l e worldwide to s u s t a i n t h e s e enormous 
demand i n c r e a s e s ? " The answer t o t h i s q u e s t i o n i s an emphat ic " y e s " ! 
A s e n s i b l e consensus of f o r e c a s t s on economica l ly r e c o v e r a b l e f o s s i l 
f u e l s shows a t l e a s t 35 ,000Q's p o t e n t i a l l y a v a i l a b l e ( t o d a y ' s t o t a l 
world energy consumption i s 5 0 Q  s ) , enough t o l a s t u s s e v e r a l hundred 
y e a r s . Two- th i rd s of t h e s e r e s e r v e s (24 ,000Q's ) c o n s i s t of c o a l and 
l i g n i t e and o n e - t h i r d (10 ,000Q ' s ) a r e i n o i l , g a s , o i l s h a l e s and t a r 
s a n d s . The w o r l d ' s f o s s i l f u e l r e s o u r c e s a r e s t i l l h u g e . 

F i f t h , t h e q u e s t i o n t he n a r i s e s "why wor ry?" To t h i s t h e 
answer i s a g a i n s i m p l e . We shou ld indeed worry , r i g h t now; and b e t t e r 
y e t , do something( Al though f o s s i l f u e l s o u r c e s a r e abundant , a number 
of problems — some p h y s i c a l , o t h e r s a lmost m e t a p h y s i c a l — i n h i b i t 
t h e i r development and u s e . Among t h e s e a r e l o c a t i o n (of b i g p r o d u c e r s 
and consumers of ene rgy , o f t e n w i t h oceans between them) , t r a n s p o r t 
f a c i l i t i e s (mainly p i p e l i n e s , t a n k e r s and r a i l ) , t r a n s f o r m a t i o n a r r a n g e -
ments (such as r e f i n e r i e s and e l e c t r i c power g e n e r a t o r s ) , f i n a n c e f o r 
t h e huge i n v e s t m e n t s r e q u i r e d each y e a r to make i t a l l p o s s i b l e , f e a s i b l e 
s u b s t i t u t e s , p o l l u t i o n c o n s i d e r a t i o n s , and above a l l c o s t — from t h e 
raw m a t e r i a l s f o r energy to t h e f i n a l cha rge t o u l t i m a t e consumers of 
i n d u s t r i a l f u e l s , household h e a t i n g o i l , e l e c t r i c i t y and g a s o l i n e . 
D e s p i t e t h e abundance of hydrocarbon f u e l s , supply d i s l o c a t i o n s a n d / o r 
c o n s t r a i n t s on energy use or a v a i l a b i l i t y a r e d i s t r e s s i n g l y p o s s i b l e , 
indeed• p r o b a b l e . I l l u s t r a t i v e of t h i s , t h e US and Venezuela a r e 
" p e a k i n g - o u t " as o i l p r o d u c e r s , gas s h o r t a g e s i n s e v e r a l a r e a s a l r e a d y 
loom i n t h e US, e l e c t r i c power g e n e r a t i n g c a p a c i t y i s f a l l i n g w e l l 
beh ind demand and domes t i c r e f i n i n g c a p a c i t y f o r t h e US i s a l r e a d y b a r e l y 
a d e q u a t e . H o p e f u l l y I have made t h e case f o r wor ry . 



Foremost among t h e s e d i f f i c u l t i e s i s t h e f a c t t h a t t h e 
w o r l d ' s b i g energy consumers ( t h e US, Europe and Japan — which 
t o g e t h e r consume about 80% of t h e w o r l d ' s energy) each y e a r grow more 
dependent on impor ted o i l and g a s , on t h e long s a u s a g e - l i n k c h a i n of 
(ever l a r g e r ) jumbo t a n k e r s c a r r y i n g t h e f u e l , and on t h e economic 
a r rangements n e g o t i a t e d between p roduc ing governments and i n t e r n a t i o n a l 
o i l companies. Japan and Europe have long s i n c e become "hooked" on 
Middle E a s t e r n (and Nor th A f r i c a n ) o i l . The US w i l l , u n l e s s m i r a c l e s 
o c c u r , be impor t ing 15 m i l l i o n b a r r e l s of c rude d a i l y ( h a l f ou r o i l 
consumption) by 1985, p r o b a b l y s o o n e r . The " a d d i c t - p u s h e r " r e l a t i o n -
s h i p , un ique i n t h e w o r l d ' s economic h i s t o r y , i s s p r e a d i n g . And t h e 
r a m i f i c a t i o n s — up f o r d i s c u s s i o n h e r e today and tomorrow — o f f e r 
bo th hope f o r t h e f u t u r e and r e a s o n s f o r r e a l f e a r ( f o r a l l p a r t i e s ) 
i f t h i n g s go wrong. 

I s h a l l now t u r n t o t h e second p a r t of my remarks t h i s morn-
i n g . From h e r e on I shou ld l i k e to d i s c u s s a few of t h e i m p l i c a t i o n s 
of t h e f o r e g o i n g and a t t e m p t some a d m i t t e d l y s u b j e c t i v e s p e c u l a t i o n . 

F i r s t , i t i s c l e a r t o a l l t h a t n u c l e a r energy as a c h a l l e n g e r 
t o f o s s i l f u e l s i s maddeningly slow i n a r r i v i n g . S ince 1945, f o r 
example, t h e US has a c q u i r e d l e s s than two p l a n t y e a r s p e r y e a r of 
n u c l e a r power g e n e r a t i n g e x p e r i e n c e — and l e s s than one p e r c e n t of 
our energy comes from n u c l e a r p l a n t s . At t h e moment we a r e spend ing 
about $1 b i l l i o n y e a r l y on n o n - f o s s i l f u e l energy e x p e r i m e n t a t i o n 
— much of i t on the l i q u i d m e t a l f a s t b r e e d e r r e a c t o r . Although we 
have a l t e r e d t h e 1901 W e b s t e r ' s D i c t i o n a r y d e f i n i t i o n of uranium a s 
a " w o r t h l e s s m e t a l , " we have made p r e c i o u s l i t t l e p r o g r e s s i n p u t t i n g 
n u c l e a r power t o work i n t h e American economy. The r e a s o n s a r e w e l l 
known — h igh c o s t ( r e l a t i v e t o f o s s i l f u e l s ) , d i f f i c u l t i e s w i t h t h e 
d i s p o s a l of h e a t and r a d i o a c t i v e w a s t e and f e a r s of r a d i o a c t i v e exposu r e 
of nea rby communit ies . I f t h e b r e a k t h r o u g h s do come, t h e w o r l d ' s energy 
problems could be so lved f o r thousands of y e a r s . But I r e p e a t , t he y 
a r e u n b e l i e v a b l y slow i n coming. And, I a l s o remind you , t h e s e same 
b r e a k t h r o u g h s have been " j u s t around t h e c o r n e r " f o r a q u a r t e r of a 
c e n t u r y . 

Second, we have made even l e s s p r o g r e s s i n deve lop ing " f a r 
o u t " s u b s t i t u t e s f o r f o s s i l f u e l s . I r e f e r h e r e t o schemes f o r h a r n e s s i n g 
ocean t e m p e r a t u r e g r a d i e n t s ( such as t h e Car ibbean t h e r m o c l i n e ) , magne to -
hydrodynamics , f u e l c e l l ene rgy , s o l a r energy and t h e o t h e r p o t e n -
t i a l l y r i c h sou rces of power . Research goes ahead, a t s n a i l s ' p a c e , 
and cos t f o r t h e s e f o s s i l f u e l s u b s t i t u t e s remains p r o h i b i t i v e . 

T h i r d , t h e most p r o g r e s s s t i l l seems to be o c c u r r i n g i n t h e 
p r o c e s s i n g and u t i l i z a t i o n of f o s s i l f u e l s — e x t r a c t i n g s u l f u r f rom 
f u e l o i l , d r i l l i n g i n e v e r deeper w a t e r f o r o i l and g a s , e l i m i n a t i o n 
of p o l l u t i o n by r e f i n e r i e s , c o a l l i q u e f a c t i o n and g a s i f i c a t i o n , im-
proved ocean t r a n s p o r t t echno logy f o r o i l , c r y o g e n i c t a n k e r s f o r g a s , 



s h a l e and t a r sands deve lopmen t . I r o n i c a l l y , t h e b i g advances a r e 
s t i l l o c c u r r i n g i n f u e l s which a l t h o u g h s t i l l abundant , a r e indeed 
f i n i t e . And f o r many of t h e s e , c o s t i s s t i l l p r o h i b i t i v e . 

F o u r t h , t h e combina t ion of s o a r i n g o i l and gas demand, 
sharp upward s h i f t s over t h e p a s t two y e a r s i n n e t p e r - b a r r e l t a k e s 
by Middle E a s t e r n governments (Saudi A r a b i a g e t s about $1 .50 p e r 
b a r r e l t oday , L ibya over $2 .00 and A l g e r i a w e l l over $2.50) coupled 
w i t h growing s k i l l i n n e g o t i a t i n g by Middle E a s t e r n governments h a s 
c r e a t e d a new and i n t e r e s t i n g s i t u a t i o n . These n a t i o n s n o t on ly con-
t r o l m a j o r p o r t i o n s of t h e f r e e w o r l d ' s proven crude o i l r e s o u r c e s , 
bu t t h e y a l s o have a t t h e i r d i s p o s a l huge q u a n t i t i e s of f o r e i g n mone-
t a r y r e s e r v e s . L i b y a ' s f o r e i g n exchange h o l d i n g s now exceed $3 b i l l i o n . 
Saudi A r a b i a ' s r e s e r v e s w i l l p robab l y top $2 b i l l i o n t h i s y e a r and f i v e 
y e a r s hence could conce ivab ly r i s e t o $10 - $12 b i l l i o n — more t h a n 
t h e r e s e r v e s beh ind t h e US d o l l a r , and more than t h e t o t a l s h a r e h o l d e r s ' 
e q u i t y i n any bu t t h e l a r g e s t of Amer i ca ' s b i g g e s t c o r p o r a t i o n s . Rece iv -
i n g an e s t i m a t e d $15 b i l l i o n y e a r l y f o r t h e i r o i l by 1980, E a s t e r n Hemi-
s p h e r e o i l p roduc ing n a t i o n s a r e r a p i d l y emerging as immensely s i g n i f i -
can t f o r c e s i n world t r a d e and f i n a n c e . 

In t h e above c o n n e c t i o n , i t i s wor th n o t i n g h e r e t h a t t h e s e 
mass ive Middle E a s t e r n government (and p r i v a t e l y h e l d ) funds a r e 
i n c r e a s i n g l y i m p o r t a n t to i n t e r n a t i o n a l l i q u i d i t y and t h e b i g r e s e r v e 
c u r r e n c i e s . Befo re 1968, about t w o - t h i r d s of Middle E a s t e r n r e s e r v e 
b a l a n c e s were i n s t e r l i n g and o n e - t h i r d i n d o l l a r s . Now (of much l a r g e r 
t o t a l s ) about t h r e e - f o u r t h s a r e i n E u r o d o l l a r s and d o l l a r s , and on ly 
o n e - f o u r t h i n s t e r l i n g . Out of a t o t a l E u r o d o l l a r market of about $58 
b i l l i o n , as much as $10 b i l l i o n could w e l l be Middle E a s t e r n owned. 
Today t h e r e i s a n e t d o l l a r i n f l o w of about $2 b i l l i o n y e a r l y f o r t h e 
US from a l l t h i s and s t e r l i n g a c q u i r e s a t l e a s t $500 m i l l i o n . By 1980 
t o t a l p u r c h a s e s of goods and s e r v i c e s by Middle E a s t e r n n a t i o n s from 
t h e US, Europe and Japan could exceed $5 b i l l i o n y e a r l y and t r a n s f e r s 
of new ft inds t o Western money marke t s might equa l t h i s f i g u r e . I n con-
t r a s t t o t oday , t h e o i l impor t s a s s o c i a t e d w i t h a l l t h i s cou ld , i n t h e 
o p i n i o n of many informed e x p e r t s , c r e a t e b a l a n t e of payments d e f i c i t s 
of $20 b i l l i o n y e a r l y f o r t h e US by t h e end of t h i s decade . The numbers, 
and t h e i r i m p l i c a t i o n s , a r e s t a g g e r i n g . 

F i f t h , and e q u a l l y thought p r o v o k i n g , i s t h e r e s i d u a l impact 
of t h e d r a m a t i c s h i f t s now t a k i n g p l a c e i n a r rangements f o r p r o d u c i n g , 
t r a n s p o r t i n g and m a r k e t i n g Middle E a s t e r n o i l . The Tehran , T r i p o l i 
and Geneva n e g o t i a t i o n s of t h e p a s t e i g h t e e n months have l e d t o sha rp 
upward r e v i s i o n s , n o t only of r evenues to p roduc ing governments b u t 
a l s o of energy c o s t s t o a l l concerned — u l t i m a t e l y t o a l l of u s , you 
and me. The c u r r e n t OPEC p a r t i c i p a t i o n n e g o t i a t i o n s w i l l c e r t a i n l y 
have t h e same e f f e c t . Added t o t h i s , on t h e h e e l s of t h e Tehran and 
T r i p o l i m e e t i n g s , I r a q and Libya have unde r t aken p a r t i a l n a t i o n a l i z a t i o n s , 
as had A l g e r i a e a r l i e r and more c o m p l e t e l y . Rare indeed today a r e t h o s e 



i n t e r v a l s d u r i n g which an " e y e b a l l t o e y e b a l l " c o n f r o n t a t i o n between 
p roduc ing governments and o i l companies i s n o t a c t u a l l y t a k i n g p l a c e 
o r about t o b e g i n . O i l companies a r e r e a l l y under t h e l a s h , and 
t h e i r h i s t o r i c r o l e as middlemen between p r o d u c e r s and consumers i s 
be ing cha l l enge d l u s t i l y . 

The above s i t u a t i o n i s accompanied by a quantum jump i n t h e 
chances f o r supply i n t e r r u p t i o n , o i l p r i c e f l u c t u a t i o n s , l e s s p r e -
d i c t a b l e p roduce r government incomes and o t h e r b y - p r o d u c t s of d e s t r u c -
t i o n of t h e t w e n t y - f i v e y e a r o ld a r rangements f o r p r o v i d i n g E a s t e r n 
Hemisphere o i l t o t h e w o r l d ' s b i g e n e r g y - s h o r t consumers. Th i s could 
be c a l c u l a t e d , t h e r e s u l t of human e r r o r , o r a combina t ion of many 
p o t e n t i a l l y s e l f - d e s t r u c t i v e e l ements i n h e r e n t i n t h e s i t u a t i o n . What-
ever t h e c a u s e , energy c r i s e s of v a r y i n g d e g r e e f o r t h e US could r e s u l t . 

On t h e theme of p o t e n t i a l causes of energy c r i s e s , l e t us 
look f i r s t a t p roducer governments . I t i s h a r d f o r me no t t o sympa-
t h i z e t h i s morning w i t h t h e i n d i v i d u a l s who shape o i l p o l i c y i n Middle 
E a s t e r n n a t i o n s . Looking back over t h e p a s t q u a r t e r c e n t u r y they s e e , 
m i r a c u l o u s l y f o r them, cheap Middle E a s t e r n (and Nor th A f r i c a n ) o i l a s 
t h e major cause f o r t h e s low advent of n u c l e a r power i n Europe , Japan 
and t h e US. They a l s o , more s o b e r l y , s e e t h e i r huge o i l d e p o s i t s a s 
f i n i t e and conce ivab ly n e a r i n g e x h a u s t i o n by t h e y e a r 2000. Most f e e l 
t h a t t h e i r o i l , d e s p i t e r e c e n t i n c r e a s e s , i s u n d e r - p r i c e d . T h e i r 
mandate i s t o g e t t he h i g h e s t ( s t a b l e ) p r i c e f o r a w a s t i n g r e s o u r c e , 
y e t they must o f f e r terms s u f f i c i e n t l y a t t r a c t i v e t o encourage e x p l o r a -
t i o n . They must a l s o f i n d ways t o d i s p o s e of t h e e v e r - g r e a t e r q u a n t i t i e s 
of o i l which t h e c u r r e n t " p a r t i c i p a t i o n " n e g o t i a t i o n s w i l l p r o b a b l y 
o b l i g e them t o d i s p o s e of somehow. Meanwhile, each y e a r t h e i r d e v e l o p -
ment programs need more f u n d s , and t h e i r arms e x p e n d i t u r e s r i s e — as 
they match t h e ways of Western n a t i o n s and t h e S o v i e t Union! So t h e y 
must n e g o t i a t e t a x - p a i d c o s t s p e r b a r r e l which keep t h e m i n i s t e r s of 
development and f i n a n c e and d e f e n s e a t home happy, and themse lves i n 
o f f i c e . At t h e same t i m e , they must convince t h e i r b i g cus tomers t h a t 
f l a t - o u t programs t o deve lop a l t e r n a t i v e energy s o u r c e s a r e u n n e c e s s a r y 
and t h a t t h e i n t e r n a t i o n a l consumer s t a n d s w i l l i n g t o pay e v e r h i g h e r 
b i l l s f o r h i s f o s s i l f u e l e n e r g y . T h i s a l l adds up t o a v e r y tough 
j o b . 

Even more d i f f i c u l t , Middle E a s t e r n o i l m i n i s t e r s f e e l t h a t 
t hey must p r e s s o i l companies f o r more p e r b a r r e l w i t h o u t u p s e t t i n g 
t h e d e l i c a t e b a l a n c e of market f o r c e s which ( t o t h e i r g r e a t b e n e f i t ) 
ha s k e p t t h e p r i c e of c rude o i l remarkably f r e e f rom w i l d f l u c t u a t i o n 
ove r t h e p a s t two and a h a l f decades . Wholesa le n a t i o n a l i z a t i o n of 
companies would, i n t h e o p i n i o n of many e x p e r t s (Arab, I r a n i a n and 
Western) b r i n g about j u s t such f l u c t u a t i o n s , and p o s s i b l y s h a r p d e c l i n e s 
i n n e t p roducer -government revenues p e r b a r r e l . Moreover , huge t a x -
p a i d - c o s t - p e r - b a r r e l - i n c r e a s e s could conce ivab l y f a c e Western n a t i o n s 
w i t h no a l t e r n a t i v e bu t t o go " f l a t o u t " i n d e v e l o p i n g s u b s t i t u t e s . 



While t h e l a t t e r p a t h would be c o s t l y indeed f o r i n d u s t r i a l o i l con-
suming n a t i o n s , i t could be d i s a s t r o u s f o r t h e b i g "one crop economy" 
o i l e x p o r t e r s . And, i r o n i c a l l y , t h ey could f i n d themse lves — a f t e r 
t h e i r o i l pos tponed t h e advent of n u c l e a r power worldwide f o r twenty 
y e a r s — becoming t h e c a t a l y s t t o f o r c e t h e pace of n u c l e a r d e v e l o p -
ment i n Europe , t h e US and J a p a n . 

S t i l l more d i f f i c u l t , modera te Arab o i l m i n i s t e r s (and t h e r e 
a r e many, I remind you, d e s p i t e t h e i m p r e s s i on impar t ed by American 
newspapers) must p l a c a t e p u b l i c o p i n i o n a t home on t h e m a t t e r of o i l 
and t h e A r a b - I s r a e l p rob lem. S e v e r a l Arab l e a d e r s have c a l l e d o u t r i g h t 
f o r t h e u s e of o i l as a weapon a g a i n s t I s r a e l . This i n e f f e c t means 
d e n i a l of o i l t o t h e US — I s r a e l ' s main arms s u p p l i e r and f i n a n c i a l 
s u p p o r t e r . M i l i t a n t P a l e s t i n i a n r e s i s t a n c e groups echo t h i s c a l l 
r e p e a t e d l y . To r e s i s t t h e s e a p p e a l s and s t i l l appear t o be a p a t r i o t i c 
Arab today i s no t easy — p a r t i c u l a r l y dur ing an e l e c t i o n y e a r i n t h e 
Uni ted S t a t e s . 

Le t me now p o i n t t o a n o t h e r e lement on t h e long l i s t of f o r c e s 
which might h e l p c r e a t e an energy c r i s i s f o r t h e Uni ted S t a t e s . I r e f e r 
t o t h e g e n u f l e c t i n g t o t h e e t h n i c v o t e now be ing engaged i n p u b l i c l y by 
c a n d i d a t e s i n t h e fo r thcoming e l e c t i o n s . (To t h e i r c r e d i t , many American 
Jewish o r g a n i z a t i o n s have i n r e c e n t weeks d e p l o r e d t h i s p r a c t i c e . ) I t 
ha s become a well-known f e a t u r e of American p o l i t i c s , b o t h p a r t i e s do i t , 
and each v i e s f o r p u b l i c a cc l a im as t h e s u p p o r t e r of I s r a e l — i t s e x i s t -
e n c e , i t s economy and, i f n e c e s s a r y , i t s geog raph ic e x p a n s i o n . Many 
v o t e - g a t h e r e r s l i n k t h e i r appea l t o e t h n i c v o t e r s w i th a t t a c k s on o i l 
company p r o f i t s and recommend e l i m i n a t i o n of t a x a l lowances now p e r -
m i t t e d by l aw . Republ ican and Democra t ic congressmen by t h e dozen echo 
t h e same theme, f r e q u e n t l y adding t h e p o l l u t i o n i s s u e t o t h e i r p o l e m i c s . 
Rare indeed today i s t h e US p o l i t i c a l f i g u r e who p o i n t s t o t h e coming 
domes t i c o i l and gas s h o r t a g e , s u g g e s t s t h a t an improvement i n US—Arab 
r e l a t i o n s might be c o n s t r u c t i v e and a s s e s s e s t h e r o l e of o i l companies 
i n t h e e q u a t i o n i n e m o t i o n l e s s t e r m s . Between now and November we 
s h a l l be t r e a t e d to a b i z a r r e symphony on t h i s theme by p o l i t i c i a n s of 
bo th p a r t i e s . 

Le t me now t u r n t o t h e i n t e r n a t i o n a l o i l companies , which 
remain a m a j o r e lement i n t h e s i t u a t i o n . As no ted e a r l i e r , t h e i r 
h i s t o r i c r o l e i s f a c i n g c h a l l e n g e . There i s l i t t l e doubt t h a t today 
they a r e c o m p e t i t i v e ( o f t e n v i c i o u s l y so , p a r t i c u l a r l y i n p roduc t 
m a r k e t s ) , d i s a g r e e among themse lves on many m a t t e r s and f a c e immense 
d i f f i c u l t i e s . They o p e r a t e , American academic f o l k l o r e t o t h e c o n t r a r y , 
w i t h o u t t h e p r o t e c t i v e cush ion of t h e f a b l e d " c a r t e l , " and s h o r t - t e r m 
s u r p l u s e s (caused by wea the r and b u s i n e s s c o n d i t i o n s ) a r e a p e r s i s t e n t 
problem t o most of them. To p r o v i d e f o r o i l ' s r o l e a l o n e i n s o a r i n g 
wor ld energy demand w i l l r e q u i r e them somehow to f i n d over $500 b i l l i o n 
i n new inves tmen t over t h e coming decade . Yet t h e i r modest y e a r l y r a t e s 
of r e t u r n on inves tmen t ( r a n g i n g from 8% t o 12%) s imply do n o t pe rmi t 



them to g e n e r a t e such funds — as t h e Chase Manhattan Bank has r e c e n t l y 
made v i v i d l y c l e a r . Whether t h e i r managements a r e up t o t h i s t a s k w i l l 
be c r i t i c a l . To s u r v i v e they must submit t o f l a y i n g by v o t e - s e e k e r s i n 
US e l e c t i o n s , OPEC o i l m i n i s t e r s , e c o l o g i s t s (bo th s e r i o u s and h a r e -
b r a i n e d ) and t h e squads of academics p o n t i f i c a t i n g l e a r n e d l y about m u l t i 
n a t i o n a l e n t e r p r i s e on campuses a c r o s s America . Whether one l i k e s o i l 
companies o r n o t , t h e r e i s a t t h e moment no workable s u b s t i t u t e f o r 
them i n s i g h t . The energy-hungry w o r l d , as w e l l as t h e p roduc ing govern 
ments , b o t h need them d e s p e r a t e l y . They p e r f o r m a t a s k which can h a r d l y 
a t t h i s j u n c t u r e , be done by t h e US I n t e r i o r Depar tment , t h e O f f i c e of 
Emergency P r e p a r e d n e s s , or even by Ford Founda t ion Energy Study s t a f f s . 

Let me now i d e n t i f y s t i l l a n o t h e r c r u c i a l e lement i n t h e 
i n t e r n a t i o n a l energy drama. I t i s o u r s e l v e s , a l l of u s , you and I . 
A few examples: We a l l want t o " l i v e b e t t e r e l e c t r i c a l l y " ( t h e mot to 
of t h e New England E l e c t r i c Co.) and d a i l y b r i n g i n t o our homes new 
gadge t s r e q u i r i n g more power1 g e n e r a t e d , i n a l l l i k e l i h o o d , f rom h i g h 
s u l f u r o i l o r o t h e r p o l l u t i n g f u e l s . We r e s i s t h e r o i c a l l y any a t t e m p t s 
to r a i s e energy c o s t s t o consumers a l t h o u gh t h e s e a r e s t i l l a t r e a l 
l e v e l s lower t ha n i n 1940. We watch w i t h c l i n i c a l de tachment w h i l e t h e 
F e d e r a l Power Commission m a i n t a i n s gas p r i c e s a t l e v e l s which d i s c o u r a g e 
e x p l o r a t i o n , encourage uneconomic consumption, make impor t a r r angemen t s 
d i f f i c u l t indeed to conclude and v i r t u a l l y g u a r a n t e e a s e r i e s of gas 
c r i s e s . Overn ight our news media (and t h e d e e p - t h i n k e r s i n Sp rou l P l a z a 
and Harvard Square) develop p a s s i o n a t e concern f o r t h e ma t ing h a b i t s of 
Alaska c a r i b o u and campaign n o i s i l y a g a i n s t i n t r u s i o n of A r c t i c p i p e -
l i n e s i n t o t h i s e s s e n t i a l a c t i v i t y . As our p e r c a p i t a e l e c t r i c con -
sumption edges upward i n e x o r a b l y , we j o i n c o n s e r v a t i o n i s t groups and 
work a r d e n t l y t o b l o c k power p r o d u c t i o n by n u c l e a r p l a n t s . We c o n t i n u e 
our l o v e a f f a i r w i th t h e 8 m i l e - p e r - g a l l o n a u t o m o b i l e , u s e i t t o move 
130 l b . American women about ( u s u a l l y a l o n e ) , add m i l e a g e - c u t t i n g 
a n t i - p o l l u t i o n dev i ce s y e a r l y , and c o n t i n u e to f i l l our t a n k s w i t h h i g h -
oc t ane r a t h e r than n o - l e a d g a s o l i n e . We o v e r h e a t our houses and open 
windows t o coo l them — one e x p e r t ( P r o f e s s o r David Rose of M . I . T . ) 
has e s t i m a t e d t h a t Manhattan I s l a n d each day p u t s more h e a t i n t o t h e 
a tmosphere than t h e sun l a v i s h e s upon i t ! Each day we buy more i t e m s 
packaged i n throw-away aluminum c o n t a i n e r s — made f rom t h e most energy 
i n t e n s i v e m e t a l of them a l l . We applaud our e l e c t e d r e p r e s e n t a t i v e s as 
they d e r i d e o i l p roduc ing c o u n t r i e s i n t h e Middle E a s t a s p a r t of t h e i r 
v o t e g a t h e r i n g , and make modera t ion by t h e s e n a t i o n s i n energy m a t t e r s 
more d i f f i c u l t . V i l i f y i n g o i l companies by l a t t e r day I d a T a r b e l l s 
remains a p a r t of t h e nob le American academic and p o l i t i c a l t r a d i t i o n . 
We t o o , a l l of u s , p l a y a s e l f - d e s t r u c t i v e r o l e i n t h e energy drama. 

In conc lu s ion I should l i k e t o p o i n t t o t h r e e m o r e - o r - l e s s 
c e r t a i n , and p r e d i c t a b l e , developments which w i l l p r o b a b l y accompany 
the c o n f u s i n g e lements I have j u s t d e s c r i b e d . 



8. 

The f i r s t of t h e s e s a f e l y p r e d i c t a b l e developments con-
c e r n s energy c o s t s . Most of us h e r e today w i l l ag ree w i t h me, I f e e l 
c e r t a i n , t h a t s u b s t a n t i a l i n c r e a s e s a r e i n e v i t a b l e , some would say 
d e s i r a b l e . The b a r g a i n r a t e s f o r a l l k i n d s of energy — c o a l , o i l , 
gas — which Americans have en joyed f o r f o r t y y e a r s cannot endure much 
l o n g e r . And t h e r e c e n t i n c r e a s e s — ave rag ing about 30 p e r c e n t t o 
consumers — a r e only t h e b e g i n n i n g . Without t h e s e , and they must be 
p a i d f o r by you and me as u l t i m a t e u s e r s of energy — new energy 
r e s e r v e s w o n ' t be deve loped , p o l l u t i o n cannot be kep t a t t o l e r a b l e 
l e v e l s , s u b s t i t u t e energy sou rce s w o n ' t evo lve and some r e a l c r i s e s 
could f a c e u s . Even w i t h t h e i n c r e a s e s , c r i s e s may come. These c o s t s 
w i l l i n a g g r e g a t e be s t a g g e r i n g , f a r g r e a t e r t h a n t h e e s t i m a t e d $100 
b i l l i o n (8-10% of GNP) which we now pay f o r our e n e r g y . 

Another s a f e p r e d i c t i o n concerns consumer government o r g a n i -
z a t i o n s . Many of you h e r e today a r e aware of t h e s o - c a l l e d "Zur i ch 
C l u b . " This l o o s e c o n f e d e r a t i o n (or b e t t e r , " d i s c u s s i o n group") of 
consuming-government energy p l a n n e r s and n a t i o n a l o i l company e x e c u t i v e s 
— from Japan , Spa in , A u s t r i a and Germany — was r e c e n t l y formed f o r 
p e r i o d i c review of problems b e s e t t i n g the b i g e n e r g y - i m p o r t i n g c o u n t r i e s . 
I t i s s t i l l a f a r cry f rom a "consuming government OPEC," but i t could 
w e l l s i g n a l e n t r y of a c o u n t e r v a i l i n g power i n t o t h e j o u s t s h e r e t o f o r e 
r e s e r v e d f o r p roduc ing governments , OPEC and o i l companies . Under 
some c i r c u m s t a n c e s i t could be a r e a l annoyance to t h e l a t t e r t h r e e . 
Under o t h e r s , i t s r o l e could be c o n s t r u c t i v e and m o d e r a t i n g . In t h e 
o p i n i o n of some o b s e r v e r s i t m i g h t , i r o n i c a l l y enough, h e l p p r e s e r v e 
t h e p r o f i t a b l e a r rangements now en joyed by i t s m u l t i t u d e of c r i t i c s . 
I t i s s a f e to p r e d i c t t h a t t h e "Zur ich Club" — o r i t s s u c c e s s o r — 
w i l l be w i t h us f o r a l ong t i m e . 

My t h i r d s a f e p r e d i c t i o n concerns t h e coming p o p u l a r i t y of 
" ene rgy" as a f i e l d of t h o u g h t , s u b j e c t f o r enqu i ry and p e r h a p s , a new 
academic d i s c i p l i n e . S t u d i e s by t h e hundred a r e now underway, and 
t h e s e a r e only t h e b e g i n n i n g . U n i v e r s i t i e s a r e t o o l i n g up everywhere t o 
f o c u s t e a c h i n g and r e s e a r c h on energy m a t t e r s . A c l a n g i n g , Omdurman-
l i k e charge of u n t e t h e r e d academics , g r a d u a t e s t u d e n t s and Washington 
" o p e r a t o r s " on to t h e f i e l d ha s begun. The Ford Founda t ion has made i t s 
u s u a l l a r g e g r a n t t o f i n d i n s t a n t a n e o u s s o l u t i o n s t o u n b e l i e v a b l y com-
p l e x p r o b l e m s . Ph. D. d i s s e r t a t i o n s by t h e thousand w i l l r e s u l t , i n 
every c o n c e i v a b l e d i s c i p l i n e . A few examples: Psychology (ØHow to 
t e a c h c a r i b o u t o jump ove r a 48" p i p e " ) . L i n g u i s t i c s ("Frequency of 
r e c u r r e n c e of t h e words S h e l l and B.P. i n speeches by Harvard Square 
e c o - f r e a k s " ) ; P o l i t i c a l Sc i ence ("How t o convince t h e world t h a t n e i t h e r 
Arab n o r American p o l i t i c i a n s r e a l l y mean i t when they l a v i s h i n v e c t i v e 
on one a n o t h e r " ) ; Soc io logy ("Can American s o c i e t y s u r v i v e w i t h o u t 
e l e c t r i c t o o t h - b r u s h e s ? " ) ; Economics (he r e t h e p o s s i b i l i t i e s f o r 
b a n a l i t y a r e too numerous t o m e n t i o n ) . Out of a l l t h i s , p robab ly 
i n i t i a l l y i n t h e "hard s c i e n c e s , " w i l l come some good work. We must a l s o 
look forward t o an ava l anch e of d r i v e l . Hot a i r p o l l u t i o n w i l l be a 
ma jo r b y - p r o d u c t of i t a l l . I c l o s e by e x p r e s s i n g t h e f e r v e n t hope t h a t 
we ho ld ou r s t o a minimum i n t h e s e m e e t i n g s . 
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Panel I 

PRESSURES OF ENERGY DEMANDS ON RESOURCES 

P r e s i d i n g : H o l l i s M. Dole , A s s i s t a n t S e c r e t a r y , Mine ra l Resou rce s , 
U. S . Department of t h e I n t e r i o r 

Survey of World Energy Resources 
M. King Hubber t , Research G e o p h y s i c i s t , 
U. S . Geo log i ca l Survey 

F o s s i l Fue l s 
Robert E. King, C o n s u l t a n t 

A l t e r n a t i v e Sources of Energy 
R. S. C a r l s m i t h , D i r e c t o r of Energy Team, 
Oak Ridge N a t i o n a l Labora to r y and A s s o c i a t e 
D i r e c t o r ORNL-NSF Env i ronmenta l Program 



ENERGY FLOW - SHEET FOR THE EARTH 
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o r-l 

F i g u r e 1 . 
World energy f l o w s h e e t (Hubber t , 1962, F i g . 1 ) . 



P l e n a r y P a n e l I , P r e s s u r e s of Energy Demands on Resources 
F r i d a y morning, September 29, 1972 
P r e s i d i n g : H o l l i s M. Dole , A s s i s t a n t S e c r e t a r y , Mine ra l R e s o u r c e s , 

US Department of t h e I n t e r i o r 

SURVEY OF WORLD ENERGY RESOURCES 

M. King Hubbert 
Research Geophysicist3 U. S. Geological Survey 

By now i t ha s become g e n e r a l l y r e c o g n i z ed t h a t t h e w o r l d ' s 
p r e s e n t c i v i l i z a t i o n d i f f e r s f u n d a m e n t a l l y f rom a l l e a r l i e r c i v i l i z a -
t i o n s i n bo th t h e magni tude of i t s o p e r a t i o n s and t h e deg ree of i t s 
dependence upon energy and m i n e r a l r e s o u r c e s — p a r t i c u l a r l y energy 
from t h e f o s s i l f u e l s , and t h e i n d u s t r i a l m e t a l s . Our program today 
i s concerned w i t h t h e energy component of t h i s s y s t e m . The s i g n i f -
i c a n c e of energy l i e s i n t h e f a c t t h a t i t i s i n v o l v e d i n e v e r y t h i n g 
t h a t o c c u r s on the e a r t h — e v e r y t h i n g t h a t moves. I n f a c t , i n t h e 
l a s t a n a l y s i s , about as s u c c i n c t a s t a t e m e n t as can be made abou t 
t e r r e s t r i a l even t s i s t h e f o l l o w i n g : The e a r t h ' s s u r f a c e i s com-
posed of t h e 92 n a t u r a l l y o c c u r r i n g chemical e l e m e n t s , a l l bu t a 
minute r a d i o a c t i v e f r a c t i o n of which obey t h e laws of c o n s e r v a t i o n 
and of n o n t r a n s m u t a b i l i t y of c l a s s i c a l c h e m i s t r y . I n t o and o u t of 
t h i s sys tem i s a con t inuous f l u x of energy i n consequence 
of which t h e m a t e r i a l c o n s t i t u e n t s undergo e i t h e r con t inuous o r 
i n t e r m i t t e n t c i r c u l a t i o n . 

The p r i n c i p a l energy i n p u t s i n t o t h i s sys tem, ( t h e i r 
magni tudes measured i n the rmal w a t t s ) a r e t h r e e ( F i g . 1 ) : 
(1) 178,000 x 10 1 2 the rmal w a t t s f rom t h e s o l a r r a d i a t i o n i n t e r -
cep ted by t h e e a r t h ' s d i a m e t r i c a l p l a n e ; (2) 32 x 1012 the rma l 
w a t t s conducted and convec ted t o t h e e a r t h ' s s u r f a c e from i n s i d e t h e 
e a r t h ; and (3) 3 x lO^ 2 t he rma l w a t t s of t i d a l power f rom t h e com-
b i n e d k i n e t i c and p o t e n t i a l energy of t h e ea r th -moon-sun sys t em. 
Of t h e s e i n p u t s of t h e r m a l power , t h a t f rom s o l a r energy i s o v e r -
whelmingly t h e l a r g e s t , exceed ing t h e sum of t h e o t h e r two by a 
f a c t o r of more than 5 , 0 0 0 . 

Of t h e s o l a r i n p u t , about 30 p e r c e n t , t h e e a r t h ' s a l b e d o , 
i s d i r e c t l y r e f l e c t e d and s c a t t e r e d i n t o o u t e r s p a c e , l e a v i n g the 
e a r t h as s h o r t - w a v e l e n g t h r a d i a t i o n ; about 47 p e r cent i s d i r e c t l y 
absorbed and conver ted i n t o h e a t ; about 23 p e r cen t i s d i s s i p a t e d i n 
c i r c u l a t i n g the a tmosphere and t h e oceans , and i n t h e e v a p o r a t i o n , 
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p r e c i p i t a t i o n , and c i r c u l a t i o n of w a t e r i n t h e h y d r o l o g i c 
c y c l e . F i n a l l y , a minu te f r a c t i o n , about 40 x 10 w a t t s , i s 
absorbed by t h e l e a v e s of p l a n t s and i s s t o r e d chemica l ly by t h e 
p r o c e s s of p h o t o s y n t h e s i s , w h e r e b y t h e i n o r g a n i c s u b s t a n c e s , w a t e r 
and carbon d i o x i d e , a r e s y n t h e s i z e d i n t o o r g a n i c c a r b o h y d r a t e s . 

Small though i t i s , t h i s f r a c t i o n i s t h e energy s o u r c e 
f o r t h e b i o l o g i c a l r e q u i r e m e n t s of t h e e a r t h ' s e n t i r e p o p u l a t i o n s 
of p l a n t s and a n i m a l s . 

From r a d i o a c t i v e d a t i n g of m e t e o r i t e s , t h e a s t r o n o m i c a l 
ca t ac ly sm t h a t produced t h e s o l a r sys tem i s e s t i m a t e d t o have 
o c c u r r e d about 4 . 5 b i l l i o n y e a r s ago and m i c r o b i a l organisms have 
been found i n rocks as o l d as 3 .2 b i l l i o n y e a r s . During t h e l a s t 
600 m i l l i o n y e a r s of g e o l o g i c h i s t o r y , a minute f r a c t i o n of t h e e a r t h ' s 
organisms have been d e p o s i t e d i n swamps and o t h e r o x y g e n - d e f i c i e n t 
env i ronments under c o n d i t i o n s of i n c o m p l e t e decay and e v e n t u a l l y 
b u r i e d under g r e a t t h i c k n e s s e s of s ed imen ta ry muds and s a n d s . By 
subsequen t t r a n s f o r m a t i o n s , t h e s e have become the e a r t h ' s p r e s e n t 
supp ly of f o s s i l f u e l s : c o a l , o i l and a s s o c i a t e d p r o d u c t s . 

About two m i l l i o n y e a r s ago , acco rd ing to r e c e n t d i s -
c o v e r i e s , t h e a n c e s t o r s of modern man had begun to walk u p r i g h t and 
to u se p r i m i t i v e t o o l s . From t h a t t ime to t h e p r e s e n t , t h i s s p e c i e s 
has d i s t i n g u i s h e d i t s e l f by i t s i n v e n t i v e n e s s i n t h e p r o g r e s s i v e con-
t r o l of an e v e r l a r g e r f r a c t i o n of t h e a v a i l a b l e energy s u p p l y . 
F i r s t , by means of t o o l s and weapons, t h e i n v e n t i o n of c l o t h i n g , t h e 
c o n t r o l of f i r e , t h e d o m e s t i c a t i o n of p l a n t s and animals and use of 
animal power , t h i s c o n t r o l was p r i n c i p a l l y e c o l o g i c a l i n c h a r a c t e r . 
Next f o l l o w ed t h e m a n i p u l a t i o n of t h e i n o r g a n i c world i n c l u d i n g t h e 
s m e l t i n g of m e t a l s and t h e p r i m i t i v e uses of t h e power of wind and 
w a t e r . 

Such a s t a t e of development was s u f f i c i e n t f o r t h e r e q u i r e -
ments of a l l pre-modern c i v i l i z a t i o n s . A h i g h e r l e v e l i n d u s t r i a l i z e d 
c i v i l i z a t i o n d id n o t become p o s s i b l e u n t i l a l a r g e r and more concen-
t r a t e d s o u r c e of energy and power became a v a i l a b l e . This o c c u r r e d 
when t h e huge supply of energy s t o r e d i n t he f o s s i l f u e l s was f i r s t 
tapped by t h e mining of c o a l , which began as a con t inuous e n t e r p r i s e 
about n i n e c e n t u r i e s ago n e a r Newcas t l e i n n o r t h e a s t England . 
E x p l o i t a t i o n of t h e second ma jo r f o s s i l - f u e l energy s u p p l y , p e t r o -
leum, began i n 1857 i n Romania and two y e a r s l a t e r i n t h e Uni ted 
S t a t e s . The t a p p i n g of an even l a r g e r supply of s t o r e d e n e r g y , t h a t 
of t h e a tomic n u c l e u s , was f i r s t ach ieved i n a c o n t r o l l e d manner i n 
1942, and by now t h e p r o d u c t i o n of n u c l e a r power from p l a n t s i n t h e 
1 ,000-megawat t r ange of c a p a c i t y i s i n i t s e a r l y s t a g e s of development . 

I n a d d i t i o n t o i n c r e a s e d energy s o u r c e s , energy u t i l i z a t i o n 
was markedly enhanced by two t e c h n o l o g i c a l developments n e a r t h e end 
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of t h e l a s t c e n t u r y , t h e development of t h e I n t e r n a l combust ion-
eng ine u t i l i z i n g p e t r o l e u m p r o d u c t s f o r mobi le power , and t h e 
development of e l e c t r i c a l means f o r t h e g e n e r a t i o n and d i s t r i b u -
t i o n of power from l a r g e - s c a l e c e n t r a l power p l a n t s . This a l s o 
made p o s s i b l e f o r t h e f i r s t t ime the l a r g e - s c a l e u se of w a t e r 
power. This sou rce of power d e r i v e d from t h e contemporary f l u x 
of s o l a r energy has been i n use to some degree s i n c e Roman t imes 
bu t always i n sma l l u n i t s — u n i t s r a r e l y l a r g e r t h a n a few hundred 
k i l o w a t t s . With e l e c t r i c a l g e n e r a t i o n and d i s t r i b u t i o n of h y d r o -
power, f i r s t accomplished a t N i a g a r a F a l l s about 1895, p r o g r e s -
s i v e l y l a r g e r hydropower s t a t i o n s have been i n s t a l l e d w i t h c a p a -
c i t i e s up t o s e v e r a l thousand megawat t s . 

ENERGY FROM FOSSIL FUELS 

To t h e p r e s e n t , t h e p r i n c i p a l s o u r c e s of energy f o r 
i n d u s t r i a l u se s have been f o s s i l f u e l s . Let us t h e r e f o r e rev iew 
t h e b a s i c f a c t s concern ing t h e e x p l o i t a t i o n and u t i l i z a t i o n of t h e s e 
f u e l s . Th is can b e s t be done by means of a g r a p h i c a l p r e s e n t a t i o n 
of t h e s t a t i s t i c s of annual p r o d u c t i o n . 

World P r o d u c t i o n of Coal and O i l 

F i g u r e 2 shows t h e annual wor ld p r o d u c t i o n of c o a l and 
l i g n i t e from 1860 t o 1970 and t h e approx imate r a t e back t o 1800, 
on an a r i t h m e t i c s c a l e . F i g u r e 3 shows t h e same d a t a on a s e m i -
l o g a r i t h m i c s c a l e . The s i g n i f i c a n c e of t h e l a t t e r p r e s e n t a t i o n i s 
t h a t s t r a i g h t - l i n e segments of t h e growth curve i n d i c a t e p e r i o d s of 
s t e a d y e x p o n e n t i a l growth i n t h e r a t e of p r o d u c t i o n . 

Annual s t a t i s t i c s of coa l p r o d u c t i o n e a r l i e r t han 1860 a r e 
d i f f i c u l t to a ssemble , bu t f rom i n t e r m i t t e n t e a r l i e r r e c o r d s i t can 
be e s t i m a t e d t h a t from t h e b e g i n n i n g of coa l min ing about t h e 12 th 
cen tu ry A.D. u n t i l 1 8 0 0 Øt h e average growth r a t e of p r o d u c t i o n must 
have been about two p e r cen t p e r y e a r w i t h an average doub l ing p e r i o d 
of about 35 y e a r s . During t h e e i g h t c e n t u r i e s t o I860 , i t i s e s t i -
mated t h a t cumula t ive p r o d u c t i o n amounted t o about 7 x 10^ m e t r i c t o n s . 
By 1970, cumula t ive p r o d u c t i o n reached 140 x 10^ m e t r i c t o n s . Hence, 
t h e c o a l mined du r in g the 110-yea r p e r i o d f rom 1860 t o 1970 was a p p r o x -
i m a t e l y 19 t i m e s t h a t of t h e p r e c e d i n g e i g h t c e n t u r i e s . The coa l p r o -
duced d u r i n g t h e l a s t 30 -yea r p e r i o d f rom 1940 t o 1970 was a p p r o x i m a t e l y 
e q u a l t o t h a t produced d u r i n g a l l p r e c e d i n g h i s t o r y . 

The r a t e of growth of coa l p r o d u c t i o n can be more c l e a r l y 
seen from t h e s e m i l o g a r i t h m i c p l o t t i n g of F i g u r e 3. The s t r a i g h t -
l i n e segment of t h e p r o d u c t i o n curve from 1860 t o World War I i n d i c a t e s 



a s t e a d y e x p o n e n t i a l i n c r e a s e of t h e r a t e of p r o d u c t i o n du r ing 
t h i s p e r i o d a t about 4 . 4 p e r c e n t p e r y e a r w i t h a doub l in g p e r i o d 
of 16 y e a r s . Between t h e b e g i n n i n g of World War I and t h e end of 
World War I I , t h e growth r a t e s lowed down to about 0 .75 p e r cent 
p e r y e a r and a doub l in g p e r i o d of 93 y e a r s . F i n a l l y , a f t e r 
World War I I , a more r a p i d growth r a t e of 3 .56 p e r cent p e r y e a r 
and a doub l in g p e r i o d of 1 9 . 8 y e a r s was resumed. 

F i g u r e 4 shows on a a r i t h m e t i c a l s c a l e the annua l world 
c r u d e - o i l p r o d u c t i o n f rom 1880 t o 1970. F i g u re 5 shows t h e 
same d a t a p l o t t e d s e m i l o g a r i t h m i c a l l y . A f t e r a s l i g h t l y 
h i g h e r i n i t i a l growth r a t e , wor ld p e t r o l e u m p r o d u c t i o n from 1890 t o 
1970 has had a s t e a d y e x p o n e n t i a l i n c r e a s e a t an average r a t e of 
6 .94 p e r cen t and a doub l in g p e r i o d of 10 .0 y e a r s . Cumulat ive 
wor ld p r o d u c t i o n of c rude o i l t o 1970 amounted t o 233 x 10^ 
b a r r e l s . Of t h i s , t h e f i r s t h a l f r e q u i r e d t h e 103-year p e r i o d from 
1857 t o 1960 t o p r o d u c e , t h e second h a l f only the 1 0 - y e a r p e r i o d 
from 1960 t o 1970. 

When c o a l i s measured i n m e t r i c t o n s and o i l i n US 
4 2 - g a l l o n b a r r e l s , a d i r e c t compar ison between coa l and o i l cannot 
be made. Such a comparison can be made, however, by means of t h e 
energy c o n t e n t s of t h e two f u e l s a s de te rmined by t h e i r r e s p e c t i v e 
h e a t s of combust ion . This i s shown i n F igu re 6, where t h e energy 
produced p e r y e a r i s e x p r e s s e d i n power u n i t s of lO^2 t he rma l w a t t s . 
From t h i s i t i s seen t h a t u n t i l a f t e r 1900 t h e energy c o n t r i b u t e d 
by crude o i l was b a r e l y s i g n i f i c a n t as compared w i t h t h a t by c o a l . 
By 1970, however , t h e energy from crude o i l had i n c r e a s e d t o 
56 p e r cen t of t h a t f rom c o a l and o i l combined. Were n a t u r a l gas 
and n a t u r a l - g a s l i q u i d s a l s o t o be i n c l u d e d , t h e energy f rom p e t r o -
leum f l u i d s would r e p r e s e n t about t w o - t h i r d s of t he t o t a l . 

U.S. P r o d u c t i o n o f F o s s i l Fue l s 

The c o r r e s p o n d i n g growths of t he p r o d u c t i o n of c o a l , of 
crude o i l , and of n a t u r a l gas i n t h e Uni ted S t a t e s a r e shown g r a p h i -
c a l l y i n F i g u r e s 7 t o 12 . From b e f o r e 1860 t o 1907, annua l U.S. c o a l 
p r o d u c t i o n i n c r e a s e d a t a s t e a d y e x p o n e n t i a l r a t e of 6 . 5 8 p e r cent 
p e r y e a r w i t h a d o u b l i n g p e r i o d of 10 .5 y e a r s . A f t e r 1907, due l a r g e l y 
t o t h e i n c r e a s e i n o i l and n a t u r a l - g a s p r o d u c t i o n , c o a l p r o d u c t i o n has 
f l u c t u a t e d about a r a t e of a p p r o x i m a t e ly 500 x 106 m e t r i c 
t o n s p e r y e a r . A f t e r an i n i t i a l h i g h e r r a t e , US c r u d e - o i l p r o d u c t i o n 
i n c r e a s e d s t e a d i l y from 1870 t o 1929 a t about 8 .27 p e r cent p e r y e a r 
w i t h a doub l ing p e r i o d of 8 .4 y e a r s . A f t e r 1929, t h e growth r a t e 
h a s s t e a d i l y d e c l i n e d t o a 1970 v a l u e of approx ima te ly z e r o . From 
1905 t o 1 9 7 0 , t h e US p r o d u c t i o n of n a t u r a l gas i n c r e a s e d a t an expo-
n e n t i a l r a t e of 6 .6 p e r cent p e r y e a r w i t h a doub l ing p e r i o d of 10 .5 
y e a r s . 
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F i g u r e 2 . 
World p r o d u c t i o n of c o a l and l i g n i t e (Hubber t , 1969, F i g . 8 .1 ) 

F igure 3. 
World p r o d u c t i o n of c o a l and l i g n i t e ( s e m i l o g a r i t h m i c s c a l e ) 

(Hubber t , 1971, F i g . 4 ) . 
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Years 

F i g u r e 4 . 
World p r o d u c t i o n of c rude o i l (Hubber t , 1969, F i g . 8 . 2 ) . 

F i g u r e 5 . 
World p r o d u c t i o n of crude o i l ( s e m i l o g a r i t h m i c s c a l e ) 

(Hubber t , 1971, F i g . 6 ) . 



17. F i g u r e 6 . 
World p r o d u c t i o n of the rma l energy from coa l and l i g n i t e p l u s c rude o i l 

(Hubber t , 1969, F i g . 8 . 3 ) . 
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F i g u r e 7 . 
U.S. p r o d u c t i o n of coa l (Hubber t , 1969, F i g . 8 . 4 ) . 
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F i g u r e 8 . 
U.S. p r o d u c t i o n of coa l ( s e m i l o g a r i t h m i c s c a l e ) . 
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F i g u r e 9 . 
U.S. p r o d u c t i o n of crude o i l , e x c l u s i v e of Alaska 

(Hubber t , 1969, F i g . 8 . 5 ) . 

F i g u r e 10 . 
U.S. p r o d u c t i o n of crude o i l , e x c l u s i v e of A laska 

( s e m i l o g a r i t h m i c s c a l e ) . 
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Y e a r s 

F i g u r e 11. 
U.S. n e t p r o d u c t i o n of n a t u r a l gas (Hubber t , 1969, F i g . 8 . 6 ) . 
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F i g u r e 12 . 
U.S. n e t p r o d u c t i o n of n a t u r a l gas ( s e m i l o g a r i t h m i c s c a l e ) . 
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F i n a l l y , F i g u r e 13 shows t h e annua l p r o d u c t i o n of 
energy i n t h e Uni ted S t a t e s f rom c o a l , o i l , n a t u r a l g a s , and h y d r o -
and n u c l e a r power from 1850 t o 1970. From 1850 t o 1907, t h i s i n -
c reased a t a s t e a d y growth r a t e of 6 . 9 p e r cent p e r y e a r and doubled 
every 10 .0 y e a r s . At about 1907, t h e growth r a t e dropped a b r u p t l y t o 
an average v a l u e from 1907 to 1960 of about 1 .77 p e r cent p e r y e a r 
w i t h a doub l ing p e r i o d of 39 y e a r s . S ince 1960, t h e growth r a t e ha s 
i n c r e a s e d t o about 4 .25 p e r cent p e r y e a r w i t h t h e doub l ing p e r i o d 
reduced t o 1 6 . 3 y e a r s . 

DEGREE OF ADVANCEMENT OF FOSSIL-FUEL EXPLOITATION 

The f o r e g o i n g a r e t h e b a s i c h i s t o r i c a l f a c t s p e r t a i n i n g t o 
t h e e x p l o i t a t i o n of t h e f o s s i l f u e l s i n t h e wor ld and i n t h e Un i t ed 
S t a t e s . In t h e l i g h t of t h e s e f a c t s we can h a r d l y f a i l t o wonder: 
How long can t h i s con t inue? S e v e r a l d i f f e r e n t approaches t o t h i s 
problem w i l l now be c o n s i d e r e d . 

Method of Donald F o s t e r Hewett 

In 1929, g e o l o g i s t Donald F o s t e r Hewett d e l i v e r e d b e f o r e 
t h e American I n s t i t u t e of Mining E n g i n e e r s one of t h e more i m p o r t a n t 
p a p e r s eve r w r i t t e n by a member of t h e Uni t ed S t a t e s G e o l o g i c a l S u r -
v e y , e n t i t l e d "Cycles i n Metal P r o d u c t i o n . " In 1926, Hewett had made 
a t r i p t o Europe, d u r i n g which he v i s i t e d 28 mining d i s t r i c t s of which 
about h a l f were then or had been i n t imes p a s t o u t s t a n d i n g s o u r c e s of 
s e v e r a l m e t a l s . G e o g r a p h i c a l l y , t h e s e d i s t r i c t s r anged f rom England 
t o Greece and from Spain t o P o l a n d . Regarding t h e pu rpos e of t h i s 
s t u d y , Hewett s t a t e d ( p . 6 5 ) : 

ØI have come t o b e l i e v e t h a t many of t h e 
problems t h a t h a r a s s Europe l i e i n our 
p a t h no t f a r ahead . I have t h e r e f o r e 
hoped t h a t a review of m e t a l p r o d u c t i o n 
i n Europe i n t h e l i g h t of i t s g e o l o g i c , 
economic and p o l i t i c a l background may 
s e r v e t o c l e a r our v i s i o n w i t h r e g a r d t o 
our own m e t a l p r o d u c t i o n . " 

In t h i s p a p e r , e x t e n s i v e graphs were p r e s e n t e d of t h e p r o -
d u c t i o n of s e p a r a t e m e t a l s f rom t h e s e v a r i o u s d i s t r i c t s showing t h e 
r i s e , and i n many c a s e s t h e d e c l i n e , i n t h e p r o d u c t i o n r a t e s as t h e 
d i s t r i c t s approached e x h a u s t i o n of t h e i r o r e s . A f t e r hav ing made t h i s 
r ev i ew, Hewett g e n e r a l i z e d h i s f i n d i n g s by o b s e r v i n g t h a t min ing d i s -
t r i c t s evo lve d u r i n g t h e i r h i s t o r y t h rough s u c c e s s i v e s t a g e s ana logous 
t o t h o s e of i n f a n c y , a d o l e s c e n c e , m a t u r i t y and o l d age th rough which 
human be ings i n d i v i d u a l l y p r o g r e s s . He s o u g h t c r i t e r i a f o r j u d g i n g 
how f a r a long i n such a sequence a g iven min ing d i s t r i c t o r r e g i o n 
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Figu re 14. 
F i g . 7 f rom D.F. H e w e t t ' s p a p e r , "Cycles i n m e t a l p r o d u c t i o n " ( 1 9 2 9 ) . 

had p r o g r e s s e d , and from h i s s t u d y he s u g g e s t e d t h e s u c c e s s i v e 
c u l m i n a t i o n s shown i n F i g u r e 14 (Hewett ' s . F i g . 7 ) . These cu lmina -
t i o n s were : (1) t h e q u a n t i t y of e x p o r t s of c rude o r e , (2) t h e 
number of mines i n o p e r a t i o n , (3) t h e number of s m e l t e r s o r r e f i n i n g 
u n i t s i n o p e r a t i o n , (4) t h e p r o d u c t i o n of m e t a l f rom domes t i c o r e , 
and (5) t h e q u a n t i t y of impor t s of crude o r e . 

Although n o t a l l of H e w e t t ' s c r i e t e r i a a r e a p p l i c a b l e to t h e 
p r o d u c t i o n of t h e f o s s i l f u e l s , e s p e c i a l l y when wor ld p r o d u c t i o n i s 
c o n s i d e r e d , t h e fundamenta l p r i n c i p l e i s a p p l i c a b l e , namely , t h a t 
l i k e t h e m e t a l s , t h e e x p l o i t a t i o n of t h e f o s s i l f u e l s i n any g i v e n 
a r e a must beg in a t z e r o , undergo a p e r i o d of more o r l e s s c o n t i n u o u s 
i n c r e a s e , r e a c h a c u l m i n a t i o n , and t h e n d e c l i n e , e v e n t u a l l y t o a 
z e r o r a t e of p r o d u c t i o n . This p r i n c i p l e i s i l l u s t r a t e d i n F i g u r e 15 
i n which t h e complete c y c l e of t h e p r o d u c t i o n r a t e of any e x h a u s t i b l e 
r e s o u r c e i s p l o t t e d a r i t h m e t i c a l l y as a f u n c t i o n of t i m e . The shape 
of t h e curve i s a r b i t r a r y w i t h i n wide l i m i t s , b u t i t s t i l l must have 
t h e f o r e g o i n g g e n e r a l c h a r a c t e r i s t i c s . 

An i m p o r t a n t m a t h e m a t i c a l p r o p e r t y of such a curve may be 
seen i f we c o n s i d e r a v e r t i c a l column of b a s e At e x t e n d i n g f rom t h e 
t ime a x i s t o t h e curve i t s e l f . The a l t i t u d e of t h i s column w i l l be 
t h e p r o d u c t i o n r a t e 

P = AQ/At 

a t t h e g iven t ime , where AQ i s t h e q u a n t i t y produced i n t ime A t . 
The a r e a of t h e column w i l l a c c o r d i n g l y be g iven by t h e p roduc t of 
i t s b a s e by i t s a l t i t u d e , 

P x At  = (AQ/At) = AQ. 
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F i g u r e 15. 
Mathemat ica l r e l a t i o n s i n v o l v e d i n t h e complete cyc l e of 

p r o d u c t i o n of any e x h a u s t i b l e r e s o u r c e (Hubber t , 1956, F i g . 1 1 ) . 

Hence, t h e a r e a of t h e column i s a measure of t h e q u a n t i t y produced 
du r ing t h e t ime i n t e r v a l A t , and t h e t o t a l a r e a from the b e g i n n i n g 
of p r o d u c t i o n up t o any g iven t ime t w i l l be a measure of t h e cumu-
l a t i v e p r o d u c t i o n up t o t h a t t i m e . C l e a r l y , ^ a s t h e t ime t i n c r e a s e s 
w i t h o u t l i m i t , t h e p r o d u c t i o n r a t e w i l l have gone th rough i t s complete 
cyc l e and r e t u r n e d t o z e r o . The a r e a under t h e curve a f t e r t h i s has 
o c c u r r e d w i l l t h en r e p r e s e n t t h e u l t i m a t e cumula t ive p r o d u c t i o n ,   
In view of t h i s f a c t , i f from g e o l o g i c a l o r o t h e r d a t a t h e p r o d u c i b l e 
magni tude of t h e r e s o u r c e i n i t i a l l y p r e s e n t can be e s t i m a t e d , t h e n any 
curve drawn t o r e p r e s e n t t he comple te c y c l e of p r o d u c t i o n must be 
consistent with that estimate. No such curve can sub t end an a r e a 
g r e a t e r t h a n t h e e s t i m a t e d magni tude of t h e p r o d u c i b l e r e s o u r c e . 

U t i l i z a t i o n of t h i s p r i n c i p l e a f f o r d s a p o w e r f u l means of 
e s t i m a t i n g t h e t ime s c a l e f o r t h e complete p r o d u c t i o n c y c l e of any 
e x h a u s t i b l e r e s o u r c e i n any g iven r e g i o n . As i n t h e case of an ima l s , 
where t h e t ime r e q u i r e d f o r t h e complete l i f e c y c l e o f , s a y , a mouse 
i s d i f f e r e n t f rom t h a t of an e l e p h a n t , so i n t h e case of m i n e r a l s . 



F i g u r e 16. 

A v e r i t t (1969) e s t i m a t e of o r i g i n a l wor ld r e c o v e r a b l e c o a l r e s o u r c e s 
(Hubber t , 1969, F i g . 8 . 2 4 ) . 

Western 

South and Central 
— America 
1 4 x l 0 9 metric tons 

— Oceania 
(including Australia) 
59 x 109 metric tons 

Africa 
109 x l O 9 metric tons 



t he t ime r e q u i r e d f o r t h e l i f e c y c l e of pe t ro l eum may d i f f e r from 
t h a t of c o a l . T h i s p r i n c i p l e a l s o p e r m i t s a r e a s o n a b l y a c c u r a t e 
e s t i m a t e of t h e most i m p o r t a n t d a t e i n t h e p r o d u c t i o n cyc le of any 
e x h a u s t i b l e r e s o u r c e , t h a t of i t s c u l m i n a t i o n . This d a t e i s e s p e -
c i a l l y s i g n i f i c a n t because i t marks t h e d i v i d i n g p o i n t i n t ime b e -
tween the i n i t i a l p e r i o d d u r i n g which t h e p r o d u c t i o n r a t e a lmost 
c o n t i n u o u s l y i n c r e a s e s and t h e subsequen t p e r i o d d u r i n g which i t 
a lmos t c o n t i n u o u s l y d e c l i n e s . I t needs h a r d l y be added t h a t t h e r e 
i s a s i g n i f i c a n t d i f f e r e n c e between o p e r a t i n g an i n d u s t r y whose 
ou tpu t i n c r e a s e s a t a r a t e of f i v e t o t e n p e r cen t p e r y e a r and one 
whose ou tpu t d e c l i n e s a t such a r a t e . 

Complete Cycle of Coal P r o d u c t i o n 

Because coa l d e p o s i t s occur i n s t r a t i f i e d seams which a r e 
con t i nuous o v e r e x t e n s i v e a r e a s and o f t e n crop out on the e a r t h ' s 
s u r f a c e , r e a s o n a b l y good e s t i m a t e s of t h e c o a l d e p o s i t s i n v a r i o u s 
s ed imen ta ry b a s i n s can be made by s u r f a c e g e o l o g i c a l mapping and a 
l i m i t e d amount of d r i l l i n g . A summary of t h e c u r r e n t e s t i m a t e s of 
t h e w o r l d ' s i n i t i a l coa l r e s o u r c e s has been p u b l i s h e d by Paul A v e r i t t 
(1969) of t h e U.S . G e o l o g i c a l Survey . These e s t i m a t e s comprise t h e 
t o t a l amount of c o a l ( i n c l u d i n g l i g n i t e ) i n beds 14 i n c h e s (35 cm) 
or more t h i c k and a t d e p t h s as g r e a t as 3,000 f e e t (900 m e t e r s ) , 
and i n a few ca se s as g r e a t as 6 ,000 f e e t . A v e r i t t ' s e s t i m a t e s as 
of January 1 , 1967, f o r t h e i n i t i a l p r o d u c i b l e c o a l , a l lowing 50 pe r 
cent l o s s i n min ing , a r e shown g r a p h i c a l l y i n F i g u re 16 f o r t h e 
w o r l d ' s ma jo r g e o g r a p h i c a l a r e a s . As seen i n t h i s f i g u r e , t h e o r i -
g i n a l r e c o v e r a b l e world c o a l r e s o u r c e s amounj^d t o an e s t i m a t e d 
7 .64 x 1012 m e t r i c t o n s . Of t h i s , 4 . 3 1 x 10 , or 56 p e r c e n t , was 
i n t h e USSR, and 1 .49 x 1012, or 19 p e r c e n t , i n t h e Uni ted S t a t e s . 
At t h e o t h e r ex t reme , t h e t h r e e c o n t i n e n t a l a r e a s , A f r i c a , South 

12 
and C e n t r a l America, and Oceania t o g e t h e r c o n t a i n e d only 0.182 x 10 
m e t r i c t o n s , o r 2 . 4 p e r cent of t h e w o r l d ' s t o t a l . 

F i g u r e 17 shows two s e p a r a t e graphs f o r t h e complete c y c l e 
of world coa l p r o d u c t i o n . One i s based upon t f ie A v e r i t t e s t i m a t e f o r 
t he u l t i m a t e p r o d u c t i o n of 7 .6 x 10 m e t r i c t o n s . These cu rves a r e 
a l s o based upon the assumpt ion t h a t n o t more t ha n t h r e e more d o u b l i n g s , 
o r an e i g h t - f o l d i n c r e a s e , w i l l occur b e f o r e t h e maximum r a t e of p r o -
d u c t i o n i s r e a c h e d . The dashed curve ex t end ing to t h e top of t he 
drawing i n d i c a t e s what t h e p r o d u c t i o n r a t e would be were i t t o con-
t i n u e to i n c r e a s e a t 3 .56 p e r cen t p e r y e a r , t h e r a t e t h a t has p r e -
v a i l e d s i n c e World War I I . For e i t h e r of t h e c o m p l e t e - c y c l e c u r v e s , 
i f we d i s r e g a r d t h e f i r s t and l a s t t e n - p e r c e n t i l e s of t h e cumula t ive 
p r o d u c t i o n , i t i s e v i d e n t t h a t t he middle 80 p e r cen t of w i l l 
p robab ly be consumed d u r i n g t h e t h r e e - c e n t u r y p e r i o d from about t h e 
y e a r 2000 t o 2300. 

F i g u r e 18 shows t h e complete cyc le of U.S. coa l p r o d u c t i o n 
f o r t h e two v a l u e s f o r Qq q, 1486 x 10 and 740 x 10^ m e t r i c t o n s . 
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Here t o o t h e t ime r e q u i r e d t o consume t h e midd le 80 p e r cent would 
be the t h r e e o r f o u r c e n t u r i e s f o l l o w i n g t h e y e a r 2000. 

A s e r i o u s m o d i f i c a t i o n of t h e above c o a l - r e s o u r c e f i g u r e s 
has been g iven by A v e r i t t ( c i t e d i n Theoba ld , S c h w e i n f u r t h , 
and Duncan, 1972, P . 3-4 and F i g . 2 ) . Here , A v e r i t t , i n February 
1972 ,has g iven an e s t i m a t e of t h e amount of r emain ing coa l i n 
t h e Uni ted S t a t e s t h a t i s r e c o v e r a b l e under p r e s e n t economic and 
t e c h n o l o g i c a l c o n d i t i o n s . Th i s comprises c o a l i n seams w i t h a m i n i -
mum t h i c k n e s s of 28 i n c h e s and a maximum depth of 1000 f e e t . The 
amount of c o a l i n t h i s c a t e g o r y i s e s t i m a t e d t o be 390 x 10^ s h o r t 
t ons o r 354 x 10^ m e t r i c t o n s . Adding t h e 37 x 10^ m e t r i c t o n s of 
c o a l a l r e a d y produced g i v e s 391 x 10^ m e t r i c tons of o r i g i n a l c o a l 
i n t h i s c a t e g o r y . This amounts t o on ly 26 p e r cent of t h e 1486 x 10 9 

m e t r i c t ons assumed p r e v i o u s l y . Of t h i s , 9 . 5 p e r cent has a l r e a d y 
been p roduced . I f we apply t h e same r a t i o of 26 p e r c e n t t o t h e 
p r e v i o u s world f i g u r e of 7 .6 x 10 m e t r i c t o n s , t h a t i s reduced t o 
2 . 0 x 1 0 1 2 m e t r i c t o n s . Of t h i s , 0 .132 x 1 0 1 2 m e t r i c t o n s , o r 6 .6 
p e r cent has a l r e a d y been p roduced . 

R e v i s i o n s of F i g u r e s 17 and 18 i n c o r p o r a t i n g t h e s e lower 
e s t i m a t e s of r e c o v e r a b l e c o a l have n o t y e t been made, b u t i n each 
i n s t a n c e t h e curve f o r t h e reduced f i g u r e w i l l encompass an a r e a of 
only about o n e - q u a r t e r of t h a t of t h e uppermost curve shown, and t h e 
p r o b a b l e t ime span f o r t h e midd le 80 p e r cent of cumula t ive p r o -
d u c t i o n w i l l be c u t app rox ima te ly i n h a l f . 

E s t i m a t e s of Pe t ro l eu m Resources 

Because o i l and gas occur i n l i m i t e d volumes of space 
underground i n porous s e d i m e n t a ry rocks and a t dep th s r a n g i n g f rom 
a few hundred f e e t t o f i v e o r more m i l e s , t h e e s t i m a t i o n of t h e u l t i -
mate q u a n t i t i e s of t h e s e f l u i d s t h a t w i l l be o b t a i n e d from any g iven 
a r e a i s much more d i f f i c u l t and haza rdous than f o r c o a l . For t h e 
e s t i m a t i o n of p e t r o l e u m , e s s e n t i a l l y two methods a r e a v a i l a b l e : 
(1) e s t i m a t i o n by g e o l o g i c a l a n a l o g y , and (2) e s t i m a t i o n based upon 
cumula t ive i n f o r m a t i o n and e v i d e n c e r e s u l t i n g from e x p l o r a t i o n and 
p r o d u c t i v e a c t i v i t i e s i n t h e r e g i o n of i n t e r e s t . 

The method of e s t i m a t i n g by g e o l o g i c a l analogy i s e s s e n -
t i a l l y t h e f o l l o w i n g : A v i r g i n u n d r i l l e d t e r r i t o r y , Area B, i s found 
by s u r f a c e r e c o n n a i s s a n c e and mapping t o be g e o l o g i c a l l y s i m i l a r t o 
Area A which i s a l r e a d y p r o d u c t i v e of o i l and g a s . I t i s i n f e r r e d , 
t h e r e f o r e , t h a t Area B w i l l e v e n t u a l l y produce comparable q u a n t i t i e s 
of o i l and gas p e r u n i t of a r e a o r u n i t of volume of sed iment s t o t h o s e 
of Area A. 



Although t h i s i s p r a c t i c a l l y t h e on ly method a v a i l a b l e 
i n i t i a l l y f o r e s t i m a t i n g t h e o i l and gas p o t e n t i a l s of an u n d r i l l e d 
r e g i o n , i t i s a l s o i n t r i n s i c a l l y h a z a r d o u s , w i t h a ve ry wide r ange 
of u n c e r t a i n t y . This i s i l l u s t r a t e d i n Table 1 i n which t h e e s t i -
mates made i n 1953 f o r t h e f u t u r e o i l d i s c o v e r i e s on t h e c o n t i n e n t a l 
s h e l f o f f t h e Texas and L o u i s i a n a c o a s t s a r e compared w i t h t h e 
r e s u l t of subsequent d r i l l i n g . 

Table 1 

Pe t ro leum e s t i m a t e s by g e o l o g i c a l ana logy : 

L o u i s i a n a and Texas c o n t i n e n t a l s h e l v e s 

(c rude o i l , 109 b b l s ) 

U.S. G e o l o g i c a l Survey e s t i m a t e s Cumulat ive d i s c o v e r i e s 
1953 t o 1971 

Lous iana 4 ca 5 

Texas 9 N e g l i g i b l e 

U.S. G e o l o g i c a l Survey 1953 P o t e n t i a l O i l and Gas Rese rves of t h e 
c o n t i n e n t a l s h e l f o f f t h e c o a s t of L o u i s i a n a , Texas and C a l i f o r n i a : 
S ta tement p r e p a r e d by t h e Fue l s Branch, G e o l o g i c a l D i v i s i o n USGS, 
a t r e q u e s t of Committee on I n t e r i o r and I n s u l a r A f f a i r s , U.S. S e n a t e , 
February 16, 1953. 

In 1953, t h e U.S. G e o l o g i c a l Survey, on t h e b a s i s 
of g e o l o g i c a l analogy between t h e onshore and o f f s h o r e a r e a s of 
t h e Gulf Coast and t h e r e s p e c t i v e a r e a s of t h e c o n t i n e n t a l s h e l f 
b o r d e r i n g Texas and L o u i s i a n a , e s t i m a t e d f u t u r e d i s c o v e r i e s of 
n i n e b i l l i o n b a r r e l s of o i l on t h e Texas c o n t i n e n t a l s h e l f and 
f o u r b i l l i o n on t h a t of L o u i s i a n a . A f t e r a p p r o x i m a t e l y 20 y e a r s 
of p e t r o l e u m e x p l o r a t i o n and d r i l l i n g , d i s c o v e r i e s of c rud e o i l 
on t h e L o u i s i a n a c o n t i n e n t a l s h e l f have amounted t o a p p r o x i m a t e l y 
f i v e b i l l i o n b a r r e l s ; t h o s e on t h e c o n t i n e n t a l s h e l f o f f Texas 
have been n e g l i g i b l e . 

The second t e c h n i q u e of p e t r o l e um e s t i m a t i o n i n v o l v e s 
t h e use of v a r i o u s a s p e c t s of t h e Hewett c r i t e r i o n t h a t t h e 
comple te h i s t o r y of pe t ro l eum e x p l o r a t i o n and p r o d u c t i o n i n any 
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F i g u r e 19 . 
1956 p r e d i c t i o n of t h e d a t e of peak i n t h e r a t e of 
U.S. c r u d e - o i l p r o d u c t i o n (Hubber t , 1956, F i g . 2 1 ) . 

g iven a r e a must go th rough s t a g e s from i n f a n c y t o m a t u r i t y t o o l d 
a g e . M a t u r i t y i s p l a i n l y t h e s t a g e of p r o d u c t i o n c u l m i n a t i o n , 
and o ld age i s t h a t of an advanced s t a t e of d i s c o v e r y and p r o -
d u c t i o n d e c l i n e . 

In March 1956, t h i s t e c h n i q u e was e x p l i c i t l y a p p l i e d t o 
c r u d e - o i l p r o d u c t i o n i n t h e Uni ted S t a t e s by t h e p r e s e n t a u t h o r 
(Hubber t , 1956) i n an i n v i t e d a d d r e s s , "Nuclear Energy and t h e 
F o s s i l F u e l s , " g iven b e f o r e an aud ience of p e t r o l e u m e n g i n e e r s a t 
a mee t ing of t h e Southwest S e c t i o n of t h e American Pe t ro l eum 
I n s t i t u t e a t San Anton io , Texas . At t h a t t ime , t h e pe t ro l eum 
i n d u s t r y i n t h e Uni ted S t a t e s had been i n v i g o r o u s o p e r a t i o n f o r 
97 y e a r s , du r ing which 52 .4 b i l l i o n b a r r e l s of c rude o i l had been 
p roduced . A rev iew of p u b l i s h e d l i t e r a t u r e in c o n j u n c t i o n w i t h 
i n q u i r i e s among e x p e r i e n c ed p e t r o l e u m g e o l o g i s t s and e n g i n e e r s 
i n d i c a t e d a consensus of o p i n i o n t h a t t h e u l t i m a t e amount of c rude 
to be produced from t h e con te rminous 48 s t a t e s and a d j a c e n t con-
t i n e n t a l s h e l v e s would p r o b a b l y be w i t h i n t h e r a n g e 150 b i l l i o n 
t o 200 b i l l i o n b a r r e l s . Using t h e s e two l i m i t i n g f i g u r e s , t h e 
curve f o r t h e complete c y c l e of U.S. c r u d e - o i l p r o d u c t i o n shown i n 
F i g u r e 19 (Hubber t , 1956, F i g . 21) was c o n s t r u c t e d . Those curves 
showed t h a t i f t h e u l t i m a t e cumula t ive p r o d u c t i o n , Q^ s shou ld be 
as s m a l l as 150 x 109 b b l s , t h e peak i n t h e r a t e of p r o d u c t i o n 
would p r o b a b l y occur about 1966 — about 10 y e a r s hence . Should 
a n o t h e r 50 x 10 b b l s be added, making Qpo = 200 x 10 9 b b l s , t h e 
d a t e of t h e peak of p r o d u c t i o n would be pos tponed by on ly about 
f i v e y e a r s . I t was a c c o r d i n g l y p r e d i c t e d on t h e b a s i s of a v a i l -
a b l e i n f o r m a t i o n t h a t t h e peak i n U.S. c r u d e - o i l p r o d u c t i o n would 
occur w i t h i n 10-15 y e a r s a f t e r March 1956. 



This p r e d i c t i o n proved t o be bo th s u r p r i s i n g and d i s -
t u r b i n g t o t h e U.S. p e t r o l e um i n d u s t r y . The on ly way i t could 
be avo ided , however, was t o e n l a r g e t h e a r e a under t h e curve of 
t h e complete c y c l e of p r o d u c t i o n by i n c r e a s i n g t h e magni tude of 
Qa, . As sma l l i n c r e a s e s of Qao have on ly s m a l l e f f e c t s i n r e t a r d -
ing the d a t e of peak p r o d u c t i o n , i f t h i s u n p l e a s a n t c o n c l u s i o n 
were t o be avo ided , i t would be n e c e s s a r y t o i n c r e a s e Q00 by l a r g e 
magn i tudes . And t h i s was what happened . Wi th in t h e nex t f i v e 
y e a r s , w i t h i n s i g n i f i c a n t amounts of new d a t a , t h e p u b l i s h e d v a l u e s 
f o r Q.00 were r a p i d l y e s c a l a t e d t o s u c c e s s i v e l y h i g h e r v a l u e s — 
204, 250, 372, 400, and e v e n t u a l l y 590 b i l l i o n b a r r e l s . 

In view of t h e f a c t t h a t v a l u e s f o r Qao used i n F i g u r e 19 
were s e m i s u b j e c t i v e judgments , no adequa te r a t i o n a l b a s i s e x i s t e d 
f o r showing c o n c l u s i v e l y t h a t a f i g u r e of 200 x 109 b b l s was a much 
more r e l i a b l e e s t i m a t e than one twice t h a t l a r g e . Th i s l e d t o t h e 
s e a r c h f o r o t h e r c r i t e r i a d e r i v a b l e f rom o b j e c t i v e , p u b l i c l y a v a i l -
a b l e d a t a of t h e pe t ro l eum i n d u s t r y . The d a t a s a t i s f y i n g t h i s 
r equ i remen t were t h e s t a t i s t i c s of annua l p r o d u c t i o n a v a i l a b l e s i n c e 
1860, and t h e annua l e s t i m a t e s of proved r e s e r v e s of t h e Proved 
Reserves Committee of t h e American Pe t ro l eum I n s t i t u t e begun i n 
1937. From t h e s e d a t a , cumula t ive p r o d u c t i o n f rom 1860 could be 
computed, and a l s o cumula t ive proved d i s c o v e r i e s d e f i n e d as t h e sum 
of cumula t ive p r o d u c t i o n and proved r e s e r v e s a f t e r 1937. 

This type of a n a l y s i s was used i n t h e r e p o r t , Energy Resources3 
(Hubber t , 1962) of t h e N a t i o n a l Academy of S c i e n c e s Committee on 
N a t u r a l Resou rces , a d v i s o r y t o P r e s i d e n t John F . Kennedy. There i s 
n o t t ime h e r e to review t h i s s t u d y i n d e t a i l , bu t i t s p r i n c i p a l 
r e s u l t s a r e shown i n F i g u r e s 20 and 21 (Hubber t , 1962, F i g s . 27 and 
2 8 ) , i n which i t was found t h a t t h e r a t e of p roved d i s c o v e r i e s of 
c rude o i l had a l r e a d y pas sed i t s peak about 1957, proved r e s e r v e s were 
e s t i m a t e d t o be a t t h e i r peak i n 1962, and t h e peak i n t h e r a t e of 
c r u d e - o i l p r o d u c t i o n was p r e d i c t e d t o occu r a t about t h e end of t h e 
1960 decade . The u l t i m a t e amount of c rude o i l t o be produced f rom t h e 
conterminous 48 s t a t e s and a d j a c e n t c o n t i n e n t a l s h e l v e s was e s t i m a t e d 
to be about 170 t o 175 b i l l i o n b a r r e l s . 

The c o r r e s p o n d i n g e s t i m a t e s f o r n a t u r a l gas a r e shown i n 
F i g u r e s 22 and 23 (Hubber t , 1962, F i g s . 46 and 4 7 ) . From t h e s e f i g u r e s 
i t w i l l be seen t h a t t h e r a t e of proved d i s c o v e r i e s was e s t i m a t e d t o 
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F i g u r e 20. 
Curves of cumula t ive proved d i s c o v e r i e s , cumula t ive p r o d u c t i o n , 

and proved r e s e r v e s of U.S. c rude o i l as of 1962 (Hubber t , 1962, F ig . 2 7 ) . 
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Figu re 21 . 
Curves showing t h e r a t e s of proved d i s c o v e r y and of p r o d u c t i o n , 

and r a t e of i n c r e a s e of proved r e s e r v e s of U.S. c rude o i l as of 1961. 
Note p r e d i c t i o n of peak of p r o d u c t i o n r a t e n e a r end of 1960 decade 

(Hubber t , 1962, F i g . 2 8 ) . 
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F i g u r e 22 . 
1962 e s t i m a t i o n s of t h e d a t e s of t h e peak of r a t e of proved d i s c o v e r y , 

r a t e of p r o d u c t i o n , and of proved r e s e r v e s of U.S. n a t u r a l gas 
sf (Hubber t , 1962. F i g . 46) , 
<  > 
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Figure 23. 
1962 e s t i m a t e s of u l t i m a t e amount of n a t u r a l gas t o be produced i n 

conterminous United S t a t e s , and e s t i m a t e s of d a t e of peak p roduc t io n r a t e 
(Hubbert , 1962, F i g . 4 7 ) . 
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F i g u r e 24 . 
Zapp (1962) h y p o t h e s i s of o i l d i s c o v e r i e s p e r f o o t v e r s u s 

cumula t i ve f o o t a g e of e x p l o r a t o r y d r i l l i n g f o r conterminous 
Uni ted S t a t e s and a d j a c e n t c o n t i n e n t a l s h e l v e s 

(Hubber t , 1969, F i g . 8 . 1 8 ) . 

be a t i t s peak a t abou t 1961. Proved r e s e r v e s of n a t u r a l gas were 
e s t i m a t e d t o r e a c h t h e i r peak (dQ^/dt = 0) a t about 1969, and t h e 
r a t e of p r o d u c t i o n about 1977. 

At t h e t ime t h e s t u d y was be ing made, t h e U.S . Geo log i ca l 
Survey, i n r e s p o n s e t o a P r e s i d e n t i a l d i r e c t i v e of March 4, 1961, 
p r e s e n t e d t o t h e Academy Committee e s t i m a t e s of 590 x 109 b b l s f o r 
c rude o i l and 2650 f t ^ f o r n a t u r a l gas as i t s o f f i c i a l e s t i m a t e s of 
t h e u l t i m a t e amounts of t h e s e f l u i d s t h a t would be produced from t h e 
conterminous 48 s t a t e s and a d j a c e n t c o n t i n e n t a l s h e l v e s . 

T. A. Hendr icks of t h e U.S. G e o l o g i c a l Survey has s t a t e d 
t h a t t h e s e e s t i m a t e s were i n t e n d e d t o i n c l u d e Alaska and t h e n e i g h b o r i n g 
a r e a s , bu t i n n e i t h e r t h e o r i g i n a l unpub l i shed r e p o r t i n which t h e s e 
e s t i m a t e s were p r e s e n t e d t o t h e Academy Committee, no r i n a s s o c i a t e d 
cor respondence was t h i s e i t h e r s t a t e s or i m p l i e d . 

These e s t i m a t e s were , by a wide marg in , t h e h i g h e s t t h a t 
had eve r been made up u n t i l t h a t t ime . Moreover, had they been t r u e , 
t h e r e would have been no grounds f o r t h e e x p e c t a t i o n of an o i l o r gas 
s h o r t a g e i n t h e Uni ted S t a t e s much b e f o r e t h e y e a r 2000. These e s t i -
mates were c i t e d i n t h e Academy Committee r e p o r t , bu t because of t h e i r 
wide d i s p a r i t y w i t h any a v a i l a b l e ev idence from t h e pe t ro l eum i n d u s t r y , 
they were a l s o r e j e c t e d . 

As only became c l e a r sometime l a t e r , t h e b a s i s f o r t h o s e 
l a r g e e s t i m a t e s was an h y p o t h e s i s i n t r o d u c e d by the l a t e A. D. Zapp 
of t h e U.S. G e o l o g i c a l Survey . This i s i l l u s t r a t e d i n F igu re 24 
(Hubber t , 1969, F i g . 8 . 1 8 ) . Zapp (1962) p o s t u l a t e d t h a t t h e e x p l o -
r a t i o n f o r pe t ro l eum i n t h e Uni ted S t a t e s would no t be completed 
u n t i l e x p l o r a t o r y w e l l s w i t h an average d e n s i t y of one w e l l p e r each 
two s q u a r e m i l e s had been d r i l l e d e i t h e r t o t h e c r y s t a l l i n e basement 
rock o r t o a dep th of 20>000 f t i n a.11 t h e p o t e n t i a l pet!roleun1  bea.1r   



i n g sed imenta ry b a s i n s . Zapp e s t i m a t e d t h a t t o d r i l l t h i s p a t t e r n of 
w e l l s i n t h e p e t r o l i f e r o u s a r e a s of t he conterminous Uni ted S t a t e s and 
a d j a c e n t c o n t i n e n t a l s h e l v e s would r e q u i r e about 5 x 109 f e e t of e x p l o -
r a t o r y d r i l l i n g . He then e s t i m a t e d t h a t a s of 1959, only 0 . 9 8 x 10 
f e e t of e x p l o r a t o r y d r i l l i n g had been done and concluded t h a t a t t h a t 
t ime t h e Uni ted S t a t e s was l e s s t h an 20 p e r cen t a long i n i t s u l t i m a t e 
pe t ro leum e x p l o r a t i o n . He a l s o s t a t e d t h a t d u r i n g r e c e n t decades t h e r e 
had been no d e c l i n e i n t h e o i l found p e r f o o t of e x p l o r a t o r y d r i l l i n g , 
y e t a l r e a d y more than 100 x 10 b a r r e l s of o i l had been d i s c o v e r e d i n 
t h e Uni ted S t a t e s . I t was i m p l i e d , bu t no t e x p r e s s l y s t a t e d , t h a t 
t h e u l t i m a t e amount of o i l t o be d i s c o v e r e d would be more than 
500 x 109 b b l s . 

This was conf i rmed i n 1961 by the Zapp e s t i m a t e f o r c rude 
o i l g iven t o t h e Academy Committee. At t h a t t i m e , w i t h cumula t ive 
d r i l l i n g of 1 . 1 x 1 0 9 f e e t , Zapp e s t i m a t e d t h a t 130 x 1 0 9 b b l s of 
crude o i l had a l r e a d y been d i s c o v e r e d . This would be a t an ave rage 
r a t e of 118 b b l s / f t . Then, a t t h i s same r a t e , t h e amount of o i l t o 
be d i s c o v e r e d by 5 x 1 0 9 f e e t of e x p l o r a t o r y d r i l l i n g s h o u l d be 
590 x 1 0 9 b b l s , which i s t h e e s t i m a t e g iven to t h e Academy Committee. 
This c o n s t i t u t e s t h e ØZapp h y p o t h e s i s . " Not on ly i s i t t h e b a s i s 
f o r Zapp ' s own e s t i m a t e s , bu t w i t h on ly minor m o d i f i c a t i o n s i t ha s 
been t h e p r i n c i p a l b a s i s f o r most of t h e h i g h e r e s t i m a t e s s u b s e q u e n t l y . 

The most obvious t e s t f o r t h e v a l i d i t y of t h i s h y p o t h e s i s 
i s t o apply i t t o p a s t p e t r o l e u m d i s c o v e r i e s i n t h e Uni ted S t a t e s . 
Has t h e o i l found p e r f o o t of e x p l o r a t o r y d r i l l i n g been n e a r l y con-
s t a n t d u r i n g t h e p a s t ? The answer t o t h i s i s g iven i n F i g u r e 25 
(Hubber t , 1967, F i g . 15) which shows t h e q u a n t i t y of o i l d i s c o v e r e d 
and t h e ave rage amount of o i l found p e r f o o t f o r each 10 f t of 
e x p l o r a t o r y d r i l l i n g i n t h e Uni ted S t a t e s from 1860 t o 1965. Th i s 
shows an i n i t i a l r a t e of 194 b b l s / f t f o r t h e f i r s t u n i t f rom 1860 t o 
1920, a maximum r a t e of 276 b b l s / f t f o r t h e t h i r d u n i t e x t e n d i n g f rom 
1929 t o 1935 and i n c l u d i n g t h e d i s c o v e r y of t h e 5 x 10 b b l E a s t Texas 
f i e l d , and t he n a p r e c i p i t a t e d e c l i n e to about 35 b b l s / f t by 1965. 
Th i s i s approx imate ly an e x p o n e n t i a l d e c l i n e curve whose i n t e g r a t i o n 
f o r u n l i m i t e d f u t u r e d r i l l i n g g i v e s an e s t i m a t e of about 165 x 10 
f o r Qoo , t h e u l t i m a t e d i s c o v e r i e s . 

The s u p e r p o s i t i o n of t h e a c t u a l d i s c o v e r i e s p e r f o o t shown 
i n F igu re 25 on t h e d i s c o v e r i e s p e r f o o t a c c o r d i n g t o t h e Zapp h y p o -
t h e s i s from F i g u r e 24 i s shown i n F i g u r e 26 (Hubber t , 1969, F i g . 8 . 1 9 ) . 
The b lank a r e a between t h e two curves r e p r e s e n t s t h e d i f f e r e n c e be tween 
t h e two e s t i m a t e s — an appa ren t o v e r e s t i m a t e of about 425 x 10 b b l s . 

To r e c a p i t u l a t e , i n t h e Academy Committee r e p o r t of 1962, 
t h e peak i n US proved c r u d e - o i l d i s c o v e r i e s , e x c l u d i n g A la ska , was 
e s t i m a t e d t o have o c c u r r e d a t about 1957, t h e peak i n proved r e s e r v e s 
a t about 1962, and t h e peak i n p r o d u c t i o n was p r e d i c t e d f o r about 
1968-1969. The peak i n proved r e s e r v e s d id o c c u r i n 1962, and t h e peak 
i n t h e r a t e of p r o d u c t i o n occu r r ed i n 1970 ( F i g . 2 7 ) . Evidence t h a t 
t h i s i s n o t l i k e l y t o be exceeded i s a f f o r d e d by t h e f a c t t h a t f o r t h e 
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F i g u r e 25 . 
A c t u a l U.S . c r u d e - o i l d i s c o v e r i e s p e r f o o t of e x p l o r a t o r y d r i l l i n g 

a s a f u n c t i o n of cumula t i ve e x p l o r a t o r y d r i l l i n g f rom 1860 t o 1965 
(Hubber t , 1967, F i g . 1 5 ) . 
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C U M U L A T I V E F O O T A G E h ( 1 0 9 f t ) 

F i g u r e 26 . 
Comparison of U .S . c r u d e - o i l d i s c o v e r i e s a c c o r d i n g t o Zapp h y p o t h e s i s 

w i t h a c t u a l d i s c o v e r i e s . The b l a n k a r e a between t h e two cu rves r e p r e s e n t s 
an o v e r e s t i m a t e of about 425 b i l l i o n b a r r e l s (Hubber t , 1969, F i g . 8 . 1 9 ) . 

s i x months s i n c e March 1972, t h e p r o d u c t i o n r a t e s of bo th Texas and 
L o u i s i a n a , which t o g e t h e r account f o r 60 p e r cent of t h e t o t a l US c r u d e -
o i l p r o d u c t i o n , have been a t app rox ima te l y f u l l c a p a c i t y , and d e c l i n i n g . 

As f o r n a t u r a l g a s , t h e Academy r e p o r t e s t i m a t e d t h a t t h e 
peak i n proved r e s e r v e s would occu r a t about 1969 and t h e peak i n t h e 
r a t e of p r o d u c t i o n about 1977. As of September 1972, t h e peak of p roved 
r e s e r v e s f o r t h e conterminous 48 s t a t e s o c c u r r e d i n 1967, two y e a r s ahead of 
t h e p r e d i c t e d d a t e , and i t now appea r s t h a t t h e peak i n t h e r a t e of 
n a t u r a l - g a s p r o d u c t i o n w i l l occur about 1974-1975, two t o t h r e e y e a r s 
e a r l i e r t h a n p r e d i c t e d . In t h e 1969 Academy r e p o r t , t h e u l t i m a t e 
p r o d u c t i o n of n a t u r a l gas was e s t i m a t e d t o be about 1000 x 1012 f t ^ . 
P r e s e n t e s t i m a t e s by two d i f f e r e n t methods g i v e a low f i g u r e of 
1000 x 10^2 and a h i g h f i g u r e of 1080 x 10•^•, o r a mean of 
1040 x 1 0 1 2 f t 3 . 

Because of i t s e a r l y s t a g e of deve lopment , t h e p e t r o l e u m 
p o t e n t i a l of Alaska must be based p r i n c i p a l l y upon g e o l o g i c a l ana logy 
w i t h o t h e r a r e a s . The r e c e n t Prudhoe Bay d i s c o v e r y of a 1 0 - b i l l i o n 
b a r r e l f i e l d — t h e l a r g e s t i n t h e Uni ted S t a t e s — has been a s o u r c e 
of exc i t emen t f o r an o i l - h u n g r y US p e t r o l e u m i n d u s t r y , b u t i t s t i l l 
r e p r e s e n t s l e s s than a t h r e e - y e a r supp ly f o r t h e Uni t ed S t a t e s . From 
p r e s e n t i n f o r m a t i o n , a f i g u r e of 30 x 1 0 ' b b l s i s about as l a r g e an 
e s t i m a t e as can b e  j u s t i f i e d f o r t h e u l t i m a t e c r u d e - o i l p r o d u c t i o n 
from t h e l and a r e a of A la ska , a l t h o u gh a f i g u r e g r e a t e r than t h i s i s 
an admi t t ed p o s s i b i l i t y . Adding t h i s t o a p r e s e n t f i g u r e of about 
170 x 10 9 b b l s f o r t h e conterminous 48 s t a t e s g i v e s 200 x 10 y b b l s a s t h e 
approximate amount of crude o i l u l t i m a t e l y t o be produced i n t h e whole 
Uni ted S t a t e s . 
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Crude production 

THE OIL AND GAS JOURNAL—DECEMBER 13, 1971 

Figu re 27 . 

World Crude-Oi l P r o d u c t i o n 

In t h e p r e s e n t b r i e f r e v i e w , only a summary s t a t e m e n t can 
be made f o r t h e p e t r o l e u m r e s o u r c e s of t h e wor ld as a whole . Recent 
e s t i m a t e s by v a r i o u s m a j o r o i l companies and pe t ro l eum g e o l o g i s t s 
have been summarized by H.R. Warman (Warman, 1971) of t h e B r i t i s h 
Pe t ro l eum Company. In t h i s r ev i ew , Warman gave 226 x 109 b b l s as 
t h e cumula t ive wor ld c r u d e - o i l p r o d u c t i o n and 527 x 10 9 b b l s f o r 
t h e proved r e s e r v e s a t t h e end of 1969. Th i s t o t a l s 753 x 10 9 

b b l s as t h e w o r l d ' s proved cumula t ive d i s c o v e r i e s . For t h e u l t i m a t e 
r e c o v e r a b l e crude o i l , Warman c i t e d t h e f o l l o w i n g e s t i m a t e s p u b -
l i s h e d d u r i n g t h e p e r i o d 1967-1970: 

g 
Year Author Q u a n t i t y (10 b b l s ) 

1967 Ryman (Esso) 2090 
1968 Hendr icks (USGS) 2480 
1968 S h e l l 1800 
1969 Hubbert (NAS-NRC) 1350-2100 
1969 Weeks 2200 
1970 Moody (Mobil) 1800 

Then, t o t h i s , Warman added h i s own e s t i m a t e of 1200-2000 x 10 b b l s . 
A r e c e n t unpub l i shed e s t i m a t e by t h e r e s e a r c h s t a f f of a n o t h e r o i l 
company i s i n t h e mid - r ang e of 1900-2000 x 109 b b l s . 
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From t h e s e e s t i m a t e s , t h e r e appea r s t o be a convergence 
toward an e s t i m a t e of 2000 x 1 0 9 b b l s , o r s l i g h t l y l e s s . The i m p l i -
c a t i o n of such a f i g u r e to t h e comple te c y c l e of world c r u d e - o i l 
p r o d u c t i o n i s shown i n F i g u r e 28 (Hubber t , 1969, F i g . 8 . 2 3 ) , u s i n g 
two l i m i t i n g v a l u e s of 1350 x 1 0 9 and 2100 x 1 0 9 b b l s . For t h e 
h i g h e r f i g u r e , t h e wor ld w i l l r each t h e peak i n i t s r a t e of c r u d e -
o i l p r o d u c t i o n a t about t h e y e a r 2000; f o r t h e lower f i g u r e , t h i s 
d a t e would be about 1990. 

Another s i g n i f i c a n t f i g u r e f o r bo th t h e US and t h e wor ld 
c r u d e - o i l p r o d u c t i o n i s t h e l e n g t h of t ime r e q u i r e d t o produce t h e 
middle 80 p e r cent of t h e u l t i m a t e p r o d u c t i o n . I n each c a s e , t h e 
t ime i s about 65 y e a r s , o r l e s s than a human l i f e t i m e . For t h e 
Uni ted S t a t e s , t h i s s u b t e n d s t h e p e r i o d from about 1937 to 2003; f o r 
t h e wor ld , from about 1967 t o 2032. 

Another c a t e g o ry of pe t ro l eum l i q u i d s i s t h a t of n a t u r a l -
gas l i q u i d s which a r e produced of a byproduc t of n a t u r a l g a s . I n t h e 
Uni ted S t a t e s ( e x c l u d i n g A l a s k a ) , t h e u l t i m a t e amount of n a t u r a l - g a s 
l i q u i d s , based on an u l t i m a t e amount of crude o i l of 170 x 1 0 9 b b l s , 
and 1040 x 1 0 1 2 f t of n a t u r a l g a s , amounts to about 36 x 10 9 b b l s . 
Corresponding wor ld f i g u r e s , based on an e s t i m a t e of 2000 x 10 9 b b l s 
f o r crude o i l , , would be about 400 x 1 0 9 b b l s f o r n a t u r a l - g a s l i q u i d s , 
and 12,000 f t f o r n a t u r a l g a s . 

Other F o s s i l Fue l s 

In a d d i t i o n t o c o a l , p e t r o l e u m l i q u i d s , and n a t u r a l g a s , t h e 
p r i n c i p a l o t h e r c l a s s e s of f o s s i l f u e l s a r e t h e s o - c a l l e d t a r , or h e a v y -
o i l s ands , and o i l s h a l e s . The b e s t known and p robab l y t h e l a r g e s t 
d e p o s i t s of h e a v y - o i l sands a r e i n t h e Athabasca Sands tone and two 
s m a l l e r d e p o s i t s i n n o r t h e r n A l b e r t a c o n t a i n i n g an e s t i m a t e d 
300 x 10 b b l s of p o t e n t i a l l y p r o d u c i b l e o i l . One l a r g e - s c a l e mining 
and e x t r a c t i n g o p e r a t i o n was begun i n 1966 by a group of o i l companies , 
and o t h e r s d o u b t l e s s w i l l f o l l o w as t h e need f o r t h i s o i l d e v e l o p s . 

Unl ike t a r sands whose f u e l c o n t e n t i s a heavy , v i s c o u s 
crude o i l , o i l s h a l e s c o n t a i n hydrocarbons i n a s o l i d form known as 
ke rogen , which d i s t i l l s o f f as a vapor upon h e a t i n g and condenses t o 
a l i q u i d upon c o o l i n g . The e x t r a c t i b l e o i l c o n t e n t of o i l s h a l e s 
ranges from as h i g h as 100 US g a l l o n s p e r s h o r t ton f o r t h e r i c h e s t 
g rades t o n e a r ze ro as t h e g rades d i m i n i s h . When a l l g r ades a r e c o n -
s i d e r e d , t he a g g r e g a t e o i l c o n t e n t of t h e known o i l s h a l e s i s ve ry 
l a r g e . However, i n p r a c t i c e , on ly t h e s h a l e s hav ing an o i l c o n t e n t of 
about 25 g a l l o n s o r more p e r ton and o c c u r r i n g i n beds 10 f e e t o r more 
t h i c k , a r e c o n s i d e r ed t o be economical s o u r c e s a t p r e s e n t . 
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According t o a world i n v e n t o r y of known o i l s h a l e s by Duncan and 
Swanson (1965) t h e l a r g e s t known d e p o s i t s a r e t h o s e of t h e Green 
River Format ion i n Wyoming, Co lo rado , and Utah . From t h e s e s h a l e s 
i n t h e grade range f rom 10 t o 65 g a l l o n s p e r t o n , t h e s e a u t h o r s 
e s t i m a t e t h a t on ly 80 x 10 b b l s a r e r e c o v e r a b l e under 1965 economic 
c o n d i t i o n s . The i r c o r r e s p o n d i ng f i g u r e f o r o i l s h a l e s o u t s i d e t h e 
Uni ted S t a t e s i s 110 x 10 b b l s . 

The a b s o l u t e magni tudes of t he w o r l d ' s o r i g i n a l supply of 
f o s s i l f u e l s r e c o v e r a b l e under p r e s e n t t e c h n o l o g i c a l and economic 
c o n d i t i o n s , and t h e i r r e s p e c t i v e energy c o n t e n t s i n te rms of t h e i r 
h e a t s of combustion a r e g iven i n Tab le 2 . 

Table 2 . 

Approximate magni tudes and energy c o n t e n t s of w o r l d ' s o r i g i n a l 
supply of f o s s i l f u e l s r e c o v e r a b l e under p r e s e n t c o n d i t i o n s . 

Fuel Quan t i ty 
Energy 

10 1 t h e r m a l j o u l e s 
c o n t e n t 

1 0 l j t h e rma l kwh Per cen t 

Coal and 
l i g n i t e 2 .35 x l O l ^ m e t r i c t o n s 53 .2 14.80 6 3 . 7 8 

Pe t ro l eum 
l i q u i d s 

1 
2400 x 109 b b l s J 14 .2 

  
3 .95 1 7 . 0 3 

N a t u r a l 
gas 12 3 12,000 x 10 f t 1 3 . 1 3 .64 1 5 . 7 1 

T a r - s a n d 
o i l 300 x 109 b b l s 1 . 8 0 . 5 0 2 . 1 6 

Shale 
o i l 190 x 109 b b l s ! 1 . 1 0 . 3 1 1 .32 

T o t a l s ; 83.4 
! 

23 .20 100 .00 

The t o t a l i n i t i a l energy r e p r e s e n t e d by a l l of t h e s e f u e l s amounted to 
about 83 x 10 the rma l j o u l e s o r t o 23 x 10 1 5 t h e r m a l k i l o w a t t - h o u r s . 
Of t h i s , 64 p e r cent was r e p r e s e n t e d by coa l and l i g n i t e , 17 and 16 p e r 
c e n t , r e s p e c t i v e l y , by p e t r o l e u m l i q u i d s and n a t u r a l g a s , and t h r e e 
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F i g u r e 29. 
Epoch of f o s s i l - f u e l e x p l o i t a t i o n i n p e r s p e c t i v e of human h i s t o r y 

from 5000 y e a r s i n t h e p a s t t o 5000 y e a r s i n t h e f u t u r e 
( m o d i f i e d from Hubber t , 1962, F i g . 5 4 ) . 

p e r cen t by t a r - s a n d and s h a l e o i l combined. Although t h e t o t a l 
amount of c o a l and l i g n i t e i n beds of 14 o r more i nche s t h i c k and 
o c c u r r i n g a t d e p t h s l e s s than 3 ,000 f e e t , as e s t i m a t e d by A v e r i t t , 
a r e ve ry much l a r g e r i n te rms of energy con t en t t han t h e i n i t i a l 
q u a n t i t i e s of o i l and g a s , t h e c o a l p r a c t i c a l l y r e c o v e r a b l e under 
p r e s e n t c o n d i t i o n s i s only about t w i c e t h e magni tude of t h e i n i t i a l 
q u a n t i t i e s of gas and o i l i n te rms of e n e r g y - c o n t e n t . T h e r e f o r e , a t 
comparable r a t e s of p roduc t i o n , t he t ime r e q u i r e d f o r t h e complete 
cyc l e of c o a l p r o d u c t i o n w i l l n o t be g r e a t l y l o n g e r than t h a t f o r 
p e t r o l e u m — the o r d e r of a c e n t u r y or two f o r t he e x h a u s t i o n of 
t h e middle 80 p e r cent of t h e u l t i m a t e cumula t ive p r o d u c t i o n . 

To a p p r e c i a t e t h e b r e v i t y of t h i s p e r i o d i n t e rms of t h e 
l onge r span of human h i s t o r y , t h e h i s t o r i c a l epoch of t h e e x p l o i t a -
t i o n of t h e f o s s i l f u e l s i s shown g r a p h i c a l l y i n F i g u re 29, p l o t t e d 
on a t ime s c a l e e x t e n d i n g f rom 5000 y e a r s i n the p a s t t o 5000 y e a r s 
i n t h e f u t u r e — a p e r i o d w e l l w i t h i n t h e p r o s p e c t i v e span of human 
h i s t o r y . On such a t ime s c a l e , i t i s seen t h a t the epoch of t h e 
f o s s i l f u e l s can be only a t r a n s i t o r y o r ephemeral even t — an e v e n t , 
n o n e t h e l e s s , which has e x e r c i s e d t h e most d r a s t i c i n f l u e n c e e x p e r i -
enced by t h e human s p e c i e s d u r i n g i t s e n t i r e b i o l o g i c a l h i s t o r y . 
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OTHER SOURCES OF INDUSTRIAL ENERGY 

The remaining s o u r c e s of energy s u i t a b l e f o r l a r g e - s c a l e 
i n d u s t r i a l u s e s a r e p r i n c i p a l l y t h e f o l l o w i n g : 

1 . D i r e c t use of s o l a r r a d i a t i o n . 
2 . I n d i r e c t uses of s o l a r r a d i a t i o n . 

a . Water power. 
b . Wind power. 
c . P h o t o s y n t h e s i s . 
d . Thermal energy of ocean w a t e r a t d i f f e r e n t 

t e m p e r a t u r e s . 
3 . Geothermal power. 
4 . T i d a l power. 
5 . Nuc lea r power. 

a . F i s s i o n . 
b . Fus ion . 

Under t h e p r e s e n t l i m i t a t i o n s of space and t i m e , t h e s e can 
only be d i s c u s s e d summari ly . 

S o l a r power. — By a l a r g e margin t h e l a r g e s t f l u x o r ene rgy 
o c c u r r i n g on t h e e a r t h i s t h a t from s o l a r r a d i a t i o n . As shown i n 
F i g u r e 1 , t h e t he rma l power of t h e s o l a r r a d i a t i o n i n t e r c e p t e d by t h e 
e a r t h amounts to about 178,000 x 10 t h e r m a l w a t t s , o r , a c c o r d i n g t o 
more r e c e n t measurements of t h e s o l a r c o n s t a n t , about 
173,000 x 1 0 1 2 t he rma l wat ts . . Th i s i s roughly 5 ,000 t i m e s a l l o t h e r 
s t e a d y f l u x e s of energy combined. I t , a l s o has t h e e x p e c t a t i o n of 
c o n t i n u i n g a t about t h e same, r a t e f o r g e o l o g i c a l p e r i o d s of t ime 
i n t o t h e f u t u r e . 

The l a r g e s t c o n c e n t r a t i o n s of s o l a r r a d i a t i o n r e a c h i n g t h e 
e a r t h ' s s u r f a c e occur i n d e s e r t a r e a s w i t h i n about 35 d e g r e e s of l a t i -
t u d e n o r t h and sou th of t h e e q u a t o r . Wi th in t h i s b e l t a r e s o u t h e r n 
Ar izona and n e i g h b o r i n g a r e a s i n t h e s o u t h w e s t e r n p a r t of t h e Uni ted 
S t a t e s , n o r t h e r n Mexico, t h e Atacama Dese r t i n C h i l e , and a b e l t a c r o s s 
n o r t h e r n A f r i c a , t h e Arabian P e n i n s u l a , and I r a n . In s o u t h e r n A r i z o n a , 
t h e the rmal power d e n s i t y of t h e s o l a r r a d i a t i o n i n c i d e n t upon t h e 
e a r t h ' s s u r f a c e ranges f rom about 300 t o 650 c a l o r i e s p e r s q u a r e c e n t i -
mete r p e r day , f rom w i n t e r t o summer. The w i n t e r minimum of 300 c a l o -
r i e s p e r squa re c e n t i m e t e r p e r day , when averaged ove r 24 h o u r s r e p r e -
s e n t s a mean power d e n s i t y of 145 w a t t s p e r s q u a re m e t e r . I f t e n 
p e r cent of t h i s could be conve r t ed i n t o e l e c t r i c a l power by p h o t o -
v o l t a i c c e l l s or o t h e r means, the e l e c t r i c a l power o b t a i n a b l e f rom 
one s q u a r e k i l o m e t e r of c o l l e c t i o n a r e a would be 14 .5 megawat t s . 
Then, f o r an e l e c t r i c a l power p l a n t of 1 ,000 megawatts c a p a c i t y , t h e 
c o l l e c t i o n a r e a r e q u i r e d would be about 70 s q u a r e k i l o m e t e r s , o r a 
s q u a r e a r e a about 8 .4 k i l o m e t e r s , o r f i v e m i l e s , t o t h e s i d e . At 
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F i g u r e 31. 
I n s t a l l e d and P o t e n t i a l wor ld h y d r o - e l e c t r i c - p o w e r c a p a c i t y . 



such an e f f i c i e n c y of c o n v e r s i o n , t he c o l l e c t i o n a r e a r e q u i r e d t o 
g e n e r a t e 350,000 megawatts of e l e c t r i c a l power — t h e approx imate 
e l e c t r i c - p o w e r c a p a c i t y of t h e Uni ted S t a t e s a t p r e s e n t — would be 
roughly 25 ,000 s q u a r e k i l o m e t e r s o r 9 ,000 s q u a r e m i l e s . This i s 
somewhat l e s s t h an t e n p e r cen t of t h e a r e a of Ar izona . 

Such a c a l c u l a t i o n i n d i c a t e s t h a t l a r g e - s c a l e g e n e r a t i o n 
of e l e c t r i c power f rom d i r e c t s o l a r r a d i a t i o n i s no t t o be r u l e d o u t 
on grounds of t e c h n i c a l i n f e a s i b i l i t y . I t i s a l s o g r a t i f y i n g t h a t a 
g r e a t d e a l of i n t e r e s t on t h e p a r t of t e c h n i c a l l y competent groups 
i n u n i v e r s i t i e s and r e s e a r c h i n s t i t u t i o n s ha s a r i s e n d u r i n g t h e l a s t 
f i v e y e a r s over t he p o s s i b i l i t y of d e v e l o p i n g l a r g e - s c a l e s o l a r power . 

H y d r o e l e c t r i c power . — Although t h e r e has been c o n t i n u o u s 
use of w a t e r power s i n c e Roman t i m e s , l a r g e u n i t s were no t p o s s i b l e 
u n t i l a means was developed f o r t he g e n e r a t i o n and t r a n s m i s s i o n of 
power e l e c t r i c a l l y . The f i r s t l a r g e h y d r o e l e c t r i c power i n s t a l l a t i o n , 
was t h a t made a t Niagara F a l l s i n 1895. T h e r e , t e n 5 ,000 -ho r sepowe r 
t u r b i n e s were i n s t a l l e d f o r t h e g e n e r a t i o n of a l t e r n a t i n g - c u r r e n t 
power which was t r a n s m i t t e d a d i s t a n c e of 26 m i l e s to t h e c i t y of 
B u f f a l o . The subsequen t growth of h y d r o e l e c t r i c power i n t h e Un i t ed 
S t a t e s i s shown i n F i g u r e 30 and t h a t f o r t h e wor ld i n F i g u r e 31. 

In t h e Uni ted S t a t e s by 1970, t h e i n s t a l l e d h y d r o e l e c t r i c 
power c a p a c i t y amounted t o 53,000 megawat t s , which i s 32 p e r cen t 
of t h e u l t i m a t e p o t e n t i a l c a p a c i t y of 161,000 Mw as e s t i m a t e d by 
t h e F e d e r a l Power Commission. The World i n s t a l l a t i o n ( F i g . 31) 
by 1967 amounted t o 243,000 Mw which i s 8 . 5 p e r cen t of t h e w o r l d ' s 
e s t i m a t e d p o t e n t i a l h y d r o e l e c t r i c power of 2 , 8 6 0 , 0 0 0 Mw. Most of 
t h i s developed c a p a c i t y i s i n t h e h i g h l y i n d u s t r i a l i z e d a r e a s of 
Nor th America, Western Europe and t h e Far E a s t , e s p e c i a l l y J a p a n . 

The a r e a s w i t h t h e l a r g e s t p o t e n t i a l wate r -power c a p a c i t i e s 
a r e t h e i n d u s t r i a l l y underdeveloped r e g i o n s of A f r i c a , South America , 
and Sou theas t As ia whose combined c a p a c i t i e s r e p r e s e n t 63 p e r c e n t 
of t h e world t o t a l . 

The t o t a l world p o t e n t i a l w a t e r power of app rox ima te ly 
3 x 1 0 ^ w a t t s , i f f u l l y deve loped , would be of about t h e same 
magni tude as t h e w o r l d ' s p r e s e n t r a t e of u t i l i z a t i o n of i n d u s t r i a l 
power. I t may a l s o appear t h a t t h i s would be an i n e x h a u s t i b l e s o u r c e 
of power, o r a t l e a s t one w i t h a t ime span comparable t o t h a t r e -
q u i r e d t o remove mounta ins by s t r eam e r o s i o n . Th i s may n o t be 
t r u e , however. Most water -power developments r e q u i r e t h e c r e a t i o n 
of r e s e r v o i r s by t h e damming of s t r e a m s . The t ime r e q u i r e d t o f i l l 
t h e s e r e s e r v o i r s w i t h sed iments i s only two o r t h r e e c e n t u r i e s . 
Hence, u n l e s s a t e c h n i c a l s o l u t i o n of t h i s problem can be found , 
w a t e r power may a c t u a l l y be compara t ive ly s h o r t l i v e d . 
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T i d a l and Geothermal Power 

Only b r i e f ment ion can be made o t t i d a l and geo thermal 
power. 

T i d a l Power. — T i d a l power i s e s s e n t i a l l y h y d r o e l e c t r i c 
power o b t a i n a b l e by damming t h e e n t r a n c e t o a bay o r e s t u a r y in a 
r e g i o n of t i d e s w i t h l a r g e a m p l i t u d e s , and d r i v i n g t u r b i n e s as t h e 
t i d a l b a s i n f i l l s and e m p t i e s . An i n v e n t o r y of t he w o r l d ' s most 
f a v o r a b l e t i d a l - p o w e r s i t e s g i v e s an e s t i m a t e of a t o t a l p o t e n t i a l 
power c a p a c i t y of about 63 ,000 Mw, which i s about two p e r cen t of 
t h e w o r l d ' s p o t e n t i a l w a t e r - p o w e r - c a p a c i t y . At p r e s e n t , one or more 
s m a l l p i l o t t i d a l power p l a n t s of a few megawatts c a p a c i t y have been 
b u i l t , bu t t h e on ly f u l l - s c a l e t i d a l p l a n t so f a r b u i l t i s t h a t on 
t h e Ranee e s t u a r y on the E n g l i s h Channel c o a s t of F r a n c e . This 
p l a n t began o p e r a t i o n i n 1966 w i t h an i n i t i a l c a p a c i t y of 240 Mw 
and a p lanned en la rgement t o 320 Mw. 

One of t h e w o r l d ' s most f a v o r a b l e t i d a l - p o w e r l o c a l i t i e s 
i s t h e Bay of Fundy r e g i o n of n o r t h e a s t e r n Uni ted S t a t e s and s o u t h -
e a s t e r n Canada. Th i s ha s t h e w o r l d ' s maximum t i d e s w i t h ampl i t udes 
up t o 15 m e t e r s , and a combined power c a p a c i t y of n i n e s i t e s of about 
29 ,000 Mw. E x t e n s i v e p l a n s have been made by both t h e Uni ted S t a t e s 
and Canada f o r t h e u t i l i z a t i o n of t h i s power, bu t as y e t no i n s t a l l a -
t i o n s have been made. 

Geothermal Power. — Geothermal power i s o b t a i n e d by 
means of h e a t eng ine s which e x t r a c t t he rmal energy from hea t ed 
w a t e r w i t h i n a dep th r a n g i ng from a few hundred me te r s t o a few 
k i l o m e t e r s benea t h t h e e a r t h ' s s u r f a c e . This i s most p r a c t i c a l where 
w a t e r has been h e a t e d t o h igh t e m p e r a t u r e s a t sha l low dep ths by h o t 
igneous o r v o l c a n i c rocks t h a t have r i s e n t o n e a r t h e e a r t h ' s s u r -
f a c e . Steam can be used t o d r i v e s team t u r b i n e s . At p r e s e n t , t h e 
ma jo r geo the rma l power i n s t a l l a t i o n s a r e i n two l o c a l i t i e s i n I t a l y 
w i th a t o t a l c a p a c i t y of about 400 Mw, t h e g e y s e r s i n C a l i f o r n i a 
w i t h a p lanned c a p a c i t y by 1973 of 400 Mw, a n d - a t Wairake i i n New 
Zealand w i t h a c a p a c i t y of 160 Mw. The t o t a l wor ld i n s t a l l e d geo -
t h e r m a l power c a p a c i t y a t p r e s e n t . i s approx imate ly 1 ,500 Mw. 

What t h e u l t i m a t e c a p a c i t y may be can be e s t i m a t e d a t 
p r e s e n t t o p e r h a p s only an o r d e r of magn i tude . R e c e n t l y , a number 
of geo thermal -power e n t h u s i a s t s (many w i t h p e r s o n a l f i n a n c i a l 
i n t e r e s t s i n t h e outcome) have made ve ry l a r g e e s t i m a t e s f o r power 
from t h i s s o u r c e . However, u n t i l b e t t e r i n f o r m a t i o n becomes a v a i l -
a b l e , an e s t i m a t i o n w i t h i n t h e range of 60,000 t o 600,000 Mw, o r 
between two and 20 pe r c e n t of p o t e n t i a l w a t e r power, i s about a l l 
t h a t can be j u s t i f i e d . Also , as geothermal -power p r o d u c t i o n 
i n v o l v e s "mining" q u a n t i t i e s of s t o r e d t he rma l ene rgy , i t i s l i k e l y 
t h a t most l a r g e i n s t a l l a t i o n s w i l l a l s o be compara t ive l y s h o r t -
l i v e d — perhaps a c e n t u r y o r s o . 



NUCLEAR POWER 

A l a s t ma jo r s o u r c e of i n d u s t r i a l power i s t h a t of a tomic 
n u c l e i . Power may be o b t a i n e d by two c o n t r a s t i n g types of n u c l e a r 
r e a c t i o n s : (1) t h e f i s s i o n i n g of heavy a tomic i s o t o p e s , i n i t i a l l y 
uranium-235, and (2) t h e f u s i n g t h e i s o t o p e s of hydrogen i n t o 
h e a v i e r he l ium. In t h e f i s s i o n p r o c e s s , two s t a g e s a r e p o s s i b l e . 
The f i r s t c o n s i s t s of power r e a c t o r s which a r e dependent a lmos t s o l e l y 
upon t h e r a r e i s o t o p e , u ran ium-235, which r e p r e s e n t s on ly 0 . 7 p e r c e n t 
of n a t u r a l uranium. The second p r o c e s s i s t h a t of b r e e d i n g , whereby 
e i t h e r t h e common i s o t o p e of uranium , u ran ium-238 , o r a l t e r n a t i v e l y , 
thor ium, i s p l a c e d i n a r e a c t o r i n i t i a l l y f u e l e d by uran ium-235 . In 
r e s p o n s e t o n e u t r o n bombardment, uranium-238 i s conve r t ed i n t o 
p lu ton ium-239 , or thor ium-232 i n t o uranium-233 , b o t h of which a r e 
f i s s i o n a b l e . Hence, by means of a b r e e d e r r e a c t o r , i n p r i n c i p l e , a l l 
n a t u r a l uranium or thor ium can be conve r t ed i n t o f i s s i o n a b l e r e a c t o r 
f u e l . 

Uranium-235 i s s u f f i c i e n t l y s c a r c e t h a t w i t h o u t t h e b r e e d e r 
r e a c t o r t h e t ime span of l a r g e - s c a l e n u c l e a r power p r o d u c t i o n would 
p robab ly be l e s s than a c e n t u r y . With complete b r e e d i n g , however , i t 
becomes p o s s i b l e no t on ly to consume a l l n a t u r a l u ran ium, o r t ho r ium, 
but to u t i l i z e low-grade s o u r c e s as w e l l . 

The energy r e l e a s e d by f i s s i o n i n g of a gram of e i t h e r 
uranium-235, o r p lu ton ium-239 , o r uranium-233, amounts t o 8 .2 x 10 ' ® 
j o u l e s of h e a t . This i s app rox ima te ly e q u i v a l e n t t o t h e h e a t of 
combustion of 2 .7 m e t r i c t o n s of b i tuminous c o a l or 13 .4 b a r r e l s 
of crude o i l . For t h e energy o b t a i n a b l e f rom a s o u r c e of low-grade 
uranium, c o n s i d e r t h e Chat tanooga Shale which crops ou t a long t h e 
wes t e rn edge of the Appalachian Mountains i n e a s t e r n Tennessee and 
u n d e r l i e s a t minable d e p t h s most of s e v e r a l Midwestern s t a t e s . T h i s 
s h a l e has a u r a n i u m - r i c h l a y e r about 16 f e e t or f i v e m e t e r s t h i c k 
w i th a uranium con ten t of 60 grams p e r m e t r i c t o n , o r 150 grams p e r 
cub ic m e t e r . This i s e q u i v a l e n t t o 750 grams p e r s q u a r e me te r of 
l a n d a r e a . Assuming only 50 p e r cent e x t r a c t i o n , t h i s would be equi ^ 
v a l e n t i n terms of energy c o n t e n t t o about 1 ,000 m e t r i c t o n s of b i t uminous 
c o a l o r t o 5 ,000 b a r r e l s of crude o i l p e r s q u a r e me te r of l a n d a r e a , o r 
t o one b i l l i o n m e t r i c t ons of c o a l or f i v e b i l l i o n b a r r e l s of o i l 

9 
pe r squa re k i l o m e t e r . I n t h i s r e g i o n , an. a r e a of only 1 ,600 km 
would be r e q u i r e d f o r t he energy o b t a i n a b l e from t h e uranium i n t h e 
Chat tanooga Shale to e q u a l t h a t of a l l t h e f o s s i l f u e l s i n t h e 
Uni ted S t a t e s . Such an a r e a would be e q u i v a l e n t t o t h a t of a s q u a r e 
40 km, or 25 m i l e s , t o t h e s i d e , which would r e p r e s e n t l e s s than two 
p e r cent of t h e a r ea of T e n n e s s e e . 

F u s i o n . — The f u s i o n of hydrogen i n t o he l ium i s known t o 
be t h e s o u r ce of t h e enormous amount of energy r a d i a t i n g f rom t h e 
sun . Fus ion has a l s o been ach ieved by man i n an u n c o n t r o l l e d o r 
e x p l o s i v e manner i n t h e the rmonuc lea r o r hydrogen bomb. As y e t , 
d e s p i t e i n t e n s i v e e f f o r t s i n s e v e r a l d i f f e r e n t c o u n t r i e s , c o n t r o l l e d 
f u s i o n has n o t been a c h i e v e d . R e s e a r c h e r s , however, a r e h o p e f u l 
t h a t i t may be w i t h i n t h e n e x t few d e c a d e s . 
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Should f u s i o n be a c h i e v e d , e v e n t u a l l y t h e p r i n c i p a l raw 
m a t e r i a l w i l l p robab l y be t h e heavy i s o t o p e of hydrogen , d e u t e r i u m . 
This o c c u r s i n a s ea w a t e r a t an abundance of one deu te r ium atom t o 
each 6 ,700 atoms of hyd rogen . The d e u t e r i u m - d e u t e r i u m , or D-D, 
r e a c t i o n i n v o l v e s s e v e r a l s t a g e s , t h e n e t r e s u l t of which i s : 

2 4 3 
5 !D 2 <  He + 2 He + H + 2n + 2 4 .8 Mev; 

o r , i n o t h e r words , 5 atoms of d e u t e r i u m upon f u s i o n p roduce one atom 
of h e l i u m - 4 , one atom of h e l i u m - 3 , one atom of hydrogen and two n e u t r o n s , 
and i n a d d i t i o n r e l e a s e 2 4 . 8 m i l l i o n e l e c t r o n v o l t s , o r 3 9 . 8 x 10 
j o u l e s . 

—3 3 
It can be computed t h a t one l i t e r of w a t e r (10 m ) c o n t a i n s 

1 .0 x 10 deu te r ium atoms, which upon f u s i o n would r e l e a s e 7 .95 x 10 
j o u l e s of the rma l ene rgy . This i s e q u i v a l e n t to t h e h e a t of combust ion 
of 0 .26 m e t r i c t o n s of c o a l o r t o 1 .30 b a r r e l s of c rude o i l . Then , 
a s one km3 of s ea w a t e r i s e q u i v a l e n t t o 1 0 ^ l i t e r s , t h e h e a t 
r e l e a s e d by t h e f u s i o n of t h e d e u t e r i u m con t a ined i n one km3 of s e a 
w a t e r would be e q u i v a l e n t t o t h a t of t h e combustion of 1300 b i l l i o n 
b a r r e l s of o i l o r 260 b i l l i o n t ons of c o a l . The deu t e r i um i n 33 km3 

of s e a w a t e r would be e q u i v a l e n t to t h a t of t h e w o r l d ' s i n i t i a l 
supply of f o s s i l f u e l s . 

ECOLOGICAL ASPECTS OF EXPONENTIAL GROWTH 

From t h e f o r e g o i n g r e v i e w , what s t a n d s out most c l e a r l y i s 
t h a t our p r e s e n t i n d u s t r i a l i z e d c i v i l i z a t i o n has a r i s e n p r i n c i p a l l y 
d u r i n g t h e l a s t two c e n t u r i e s . I t has been accompl ished by t h e 
e x p o n e n t i a l growth of most of i t s major components a t r a t e s commonly 
i n t h e r ange of f o u r t o e i g h t p e r cen t p e r y e a r w i t h p e r i o d s of 
doub l ing from e i g h t to 16 y e a r s . The q u e s t i o n now a r i s e s : What a r e 
t h e l i m i t s t o such growth, and what does t h i s imply concern ing our 
f u t u r e ? 

What we a r e d e a l i n g w i t h , e s s e n t i a l l y , a r e t h e p r i n c i p l e s 
of e c o l o g y . I t has long been known by e c o l o g i s t s t h a t t h e p o p u l a t i o n 
of any b i o l o g i c s p e c i e s , i f g iven a f a v o r a b l e env i ronment , w i l l i n c r e a s e 
e x p o n e n t i a l l y w i t h t ime ; t h a t i s , t h a t t h e p o p u l a t i o n w i l l double 
r e p e a t e d l y a t rough ly equa l i n t e r v a l s of t i m e . From our p r e v i o u s o b s e r -
v a t i o n s , we have seen t h a t t h i s i s a l s o t r u e of i n d u s t r i a l components. 
For example ( F i g . 3 2 ) , t h e wor ld e l e c t r i c - p o w e r c a p a c i t y i s now grow-
ing a t e i g h t p e r cen t p e r y e a r and doub l in g every 8 .7 y e a r s . The 
world au tomobi l e p o p u l a t i o n , and t h e m i l e s flown p e r y e a r by t h e w o r l d ' s 
c i v i l a v i a t i o n schedu led f l i g h t s a r e each doub l ing every t e n y e a r s . 
Also , t h e human p o p u l a t i o n i s now doub l in g i n 35 y e a r s ( F i g . 3 3 ) . 
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F i g u r e 32. 
World e l e c t r i c - g e n e r a t i n g c a p a c i t y as an example of e x p o n e n t i a l growth 

(Hubber t , 1971, F i g . 2 ) . 
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F i g u r e 33 . 
Growth of human p o p u l a t i o n s i n c e t h e y e a r 1000 A.D. as an example of 

an e c o l o g i c a l d i s t u r b a n c e (Hubber t , 1962, F i g . 2 ) . 



L O G I S T I C GROWTH CURVE 
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F i g u r e 34. 
The l o g i s t i c growth curve showing bo th t h e i n i t i a l e x p o n e n t i a l 

phase and t h e f i n a l s lowing down du r in g a c y c l e of growth . 

The second p a r t of t h i s e c o l o g i c a l p r i n c i p l e i s t h a t such 
e x p o n e n t i a l growth of any b i o l o g i c p o p u l a t i o n can on ly be ma in t a ined 
f o r a l i m i t e d number of doub l ings b e f o r e r e t a r d i n g i n f l u e n c e s s e t i n . 
I n t h e b i o l o g i c a l c a s e , t h e s e may be r e p r e s e n t e d by r e s t r i c t i o n of 
food s u p p l y , by crowding, o r by env i ronmen ta l p o l l u t i o n . The complete 
b i o l o g i c growth curve i s r e p r e s e n t e d by t h e l o g i s t i c curve of F i g u r e 34. 

That t h e r e must be l i m i t s t o growth can e a s i l y be seen by 
t h e most e l emen ta ry a r i t h m e t i c a l a n a l y s i s . Consider t h e f a m i l i a r 
checkerboard problem of p l a c i n g one g r a i n of wheat on t h e f i r s t s q u a r e , 
two on t h e second , f o u r on t h e t h i r d , and doub l ing t h e number f o r each 
s u c c e s s i v e s q u a r e . The number of g r a i n s on t h e n t h s q u a r e w i l l be 
2 n - l , and on t h e l a s t or 64 th s q u a r e , 2 ^ 3 . The sum of t h e g r a i n s on 
t h e e n t i r e board w i l l be tw ice t h i s amount l e s s one g r a i n , o r 2 ^ - 1 . 
When t r a n s l a t e d i n t o volume of whea t , i t t u r n s ou t t h a t t h e q u a n t i t y 
of wheat r e q u i r e d f o r t h e l a s t squa re would equa l approx imate ly 1 ,000 
t imes t h e p r e s e n t wor ld annua l wheat c rop , and t h e r equ i remen t f o r t h e 
whole board would be t w i ce t h i s amount. 
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I f , i n s t e a d of wheat g r a i n s , one a v e r a g e - s i z e d American 
au tomobi le could be doubled 64 t i m e s , and t h e r e s u l t i n g c a r s were 
s t a c k e d even ly over a l l t h e l and a r e a s of t h e e a r t h , they would form 
a l a y e r 2 ,000 k i l o m e t e r s , or 1 ,200 m i l e s d e e p . 

From such s imp le examples , i t f o l l o w s u n e q u i v o c a l l y t h a t 
e x p o n e n t i a l growth, e i t h e r b i o l o g i c a l or i n d u s t r i a l l y , can be only 
a temporary phenomenon because t h e e a r t h i t s e l f cannot t o l e r a t e more 
than a few t e n s of doub l ings of any b i o l o g i c a l o r i n d u s t r i a l component. 
Fu r the rmore , most of t h e s e p o s s i b l e doub l ings have o c c u r r e d a l r e a d y . 

A f t e r t h e c e s s a t i o n of e x p o n e n t i a l g rowth , any i n d i v i d u a l 
component ha s only t h r e e p o s s i b l e f u t u r e s : (1) I t may, as i n t h e 
case of w a t e r power, l e v e l o f f and s t a b i l i z e a t a maximum; (2) i t may 
o v e r s h o o t and a f t e r p a s s i n g a maximum, d e c l i n e and s t a b i l i z e a t some 
i n t e r m e d i a t e l e v e l c a p a b l e of b e i n g s u s t a i n e d ; o r (3) i t may d e c l i n e 
t o ze ro and become e x t i n c t . 

Appl ied to human s o c i e t y , t h e s e t h r e e p o s s i b i l i t i e s a r e 
i l l u s t r a t e d g r a p h i c a l l y i n F i g u r e 35 . What s t a n d s out most c l e a r l y 
i s t h a t our p r e s e n t phase of e x p o n e n t i a l growth based upon man 's 
a b i l i t y t o c o n t r o l eve r l a r g e r q u a n t i t i e s of energy can on ly be a 
temporary p e r i o d of about t h r e e c e n t u r i e s d u r a t i o n i n t h e t o t a l i t y 
of human h i s t o r y . I t r e p r e s e n t s bu t a b r i e f t r a n s i t i o n a l epoch 
between two very much l o n g e r p e r i o d s , each c h a r a c t e r i z e d by r a t e s 
of change so slow as t o be r ega rde d e s s e n t i a l l y as a p e r i o d of non -
growth . Although t h e fo r thcoming p e r i o d poses no i n s u p e r a b l e p h y s i c a l 
o r b i o l o g i c a l d i f f i c u l t i e s , i t can h a r d l y f a i l to f o r c e a ma jo r r e v i -
s i o n i n t h o s e a s p e c t s of our c u r r e n t c u l t u r e whose t e n e t s a r e d e p e n -
den t upon t h e assumption t h a t t h e growth r a t e s which have c h a r a c t e r i z e d 
t h i s temporary p e r i o d can somehow be s u s t a i n e d i n d e f i n i t e l y . 
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Epoch of c u r r e n t i n d u s t r i a l growth i n t h e c o n t e x t of a l o n g e r span of human h i s t o r y (Hubber t , 1962, F i g . 6 1 ) . 
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O i l and n a t u r a l gas p r o v i d e about 60 pe r cen t of t h e 
energy f o r t h e w o r l d , and 77 per c e n t f o r t h e Uni ted S t a t e s . Consump-
t i o n i s i n c r e a s i n g a n n u a l l y , commensurate w i t h i n c r e a s e i n t h e g r o s s 
n a t i o n a l p r o d u c t . P r e s e n t consumption worldwide i s n e a r l y 50 
m i l l i o n b a r r e l s of o i l per day and 125 b i l l i o n cub i c f e e t of g a s , 
e q u i v a l e n t t o about 17.4 m i l l i o n b b l of o i l . By 1980, e s t i m a t e d 
demand f o r o i l a l o n e w i l l be 92 m i l l i o n b / d . 

The US i s s t i l l t h e w o r l d ' s l a r g e s t o i l p roduc ing n a t i o n , 
though i n 1972 impor t s i n t o t h i s c o u n t r y have i n c r e a s e d t o n e a r l y 
4 ,500 ,000 b / d , and domes t i c p r o d u c t i o n has s t a r t e d t o d e c l i n e . At 
t h e beg inn ing of 1972 market demand p r o r a t i o n was s t i l l i n e f f e c t 
i n many s t a t e s of t he US. S ince t h en c o n t r o l s have been removed 
s t a t e by s t a t e , excep t where r e q u i r e d f o r pu rposes of c o n s e r v a t i o n . 
Domestic s u p p l i e s of n a t u r a l gas a r e b a r e l y s u f f i c i e n t t o meet p r e s e n t 
demand, and i n a d e q u a t e f o r a normal r a t e of i n c r e a s e . Consumption i n 
J apan , t h e w o r l d ' s t h i r d l a r g e s t energy consuming n a t i o n , i s more 
than 4 ,900 ,00 0 b b l of o i l d a i l y and Japan i s impor t in g l i q u e f i e d 
n a t u r a l gas f rom A l a s k a . How can t h e p r e s e n t r a t e of worldwide o i l 
p r o d u c t i o n be s u s t a i n e d , l e t a l o n e t a k e c a r e of growth i n demand of 
t h e nex t decades? 

The main f a c t o r i n t h e supp ly of l a r g e volumes of o i l i s 
t h e e x i s t e n c e of o i l f i e l d s w i t h g i a n t s i z e r e s e r v e s capab l e of 
s u s t a i n i n g a h igh r a t e of p r o d u c t i o n . C a p i t a l and o p e r a t i n g c o s t s 
pe r u n i t of p r o d u c t i o n a r e lower f rom g i a n t f i e l d s than from s m a l l e r 
f i e l d s . Economies of l a r g e s c a l e o p e r a t i o n s e n a b l e u t i l i z a t i o n of 
r e s o u r c e s h a l f way around t h e wor ld f rom consuming c o u n t r i e s , and can 
overcome s e v e r e c l i m a t i c and l o g i s t i c a l p rob lems . 

In t h e US i t i s customary to r e f e r t o o i l f i e l d s w i t h 
r e c o v e r a b l e r e s e r v e s of 100 m i l l i o n b b l and more as "major" f i e l d s . 
Usage v a r i e s , b u t o i l f i e l d s w i t h r e s e r v e s of more than 500 m i l l i o n 
b b l a r e commonly c a l l e d " g i a n t " f i e l d s . When we r e f l e c t t h a t an 



o i l f i e l d w i th r e s e r v e s of 100 m i l l i o n b b l can on ly f u r n i s h , d u r i n g 
i t s e n t i r e l i f e of 25 to 40 y e a r s , enough o i l t o supply t h e world 
f o r two days or t h e US f o r a week, we have a c o n c e p t i o n of t h e r a t e 
a t which we a r e d e p l e t i n g i r r e p l a c e a b l e r e s e r v e s . Major f i e l d s 
w i t h r e s e r v e s on t h e o r d e r of 100 •mil l ion b b l a r e i m p o r t a n t t o t h e 
economies of consuming n a t i o n s , and t h e f i e l d s w i t h r e s e r v e s of f i v e 
m i l l i o n t o 50 m i l l i o n b b l can be p r o f i t a b l y o p e r a t e d and l o c a l l y 
i m p o r t a n t . However, world t r a d e i n o i l i s dominated by t h e o u t p u t 
of g i a n t f i e l d s or by t h a t of p roduc ing a r e a s w i t h c l u s t e r s of 
f i e l d s w i t h r e s e r v e s i n t h e 100 to 500 m i l l i o n bb l r a n g e . 

Fewer than f i v e per c e n t of t h e w o r l d ' s o i l f i e l d s a r e g i a n t s 
but they account f o r 85 per cen t of i t s o i l p r o d u c t i o n . In North 
America a g r e a t e r c o n t r i b u t i o n t o p r o d u c t i o n and r e s e r v e s i s made 
by t h e m u l t i t u d e of medium and sma l l s i z e d f i e l d s t h an i n t h e r e s t 
of t h e wor ld , and t h e p e r c e n t a g e of c o n t r i b u t i o n of t h e g i a n t s i s 
l e s s , bu t s t i l l s t r i k i n g . In 1968 t h e r e were 45 g i a n t f i e l d s i n 
North America out of a t o t a l of 26,250 f i e l d s , and they h e l d 35 per 
cen t of t h e c o n t i n e n t ' s o r i g i n a l l y r e c o v e r a b l e o i l . Th i s f i g u r e 
does no t i n c l u d e r e s e r v e s of t h e Prudhoe Bay f i e l d , which would 
i n c r e a s e t h e t o t a l g i a n t f i e l d p e r c e n t a g e . In 1966, f i e l d s i n t h e 
US w i t h r e s e r v e s of more t h a n 100 mi l l i ' on b b l produced 58 per c e n t 
of t h e c o u n t r y ' s o i l . 

C l e a r l y t h e huge demands f o r o i l of t h e coming y e a r s w i l l 
have to be met c h i e f l y by g i a n t f i e l d s . A l l of you a r e c o g n i z a n t 
t h a t t h e c o u n t r i e s b o r d e r i n g t h e P e r s i a n Gulf have t h e w o r l d ' s 
most e x t r a o r d i n a r y c o n c e n t r a t i o n of g i a n t and s u p e r g i a n t o i l f i e l d s , 
a t o t a l of a t l e a s t 50. Libya and A l g e r i a a l s o have a dozen or so 
g i a n t s . In 1972, 16 .7 m i l l i o n b b l of o i l pe r day i s b e i n g e x p o r t ed 
f rom t h e P e r s i a n Gulf r e g i o n , and t h i s i s t h e ch i e f s o u r c e of 
supply t o Western Europe and J a p a n . In a d d i t i o n t h r e e m i l l i o n b b l 
a day a r e expor ted from North A f r i c a to Europe. With US p r o d u c t i o n 
s t e a d y and headed f o r a g r a d u a l d e c l i n e u n t i l Prudhoe Bay f i n a l l y 
comes on p r o d u c t i o n , impor t s i n t o t h i s coun t ry a r e expec ted to 
i n c r e a s e t o about 15 m i l l i o n b / d by 1985, more than t h r e e t imes 
t h e p r e s e n t l e v e l of i m p o r t s , and i t i s expec ted t h a t much of t h e 
i n c r e a s e w i l l have to come f rom t h e Middle E a s t . 

•k k •k 

We w i l l make a r a p i d survey of t h e r e s t of t h e world t o s e e 
what o t h e r r e g i o n s have proved o r p r o b a b l e c o n c e n t r a t i o n s of g i a n t 
f i e l d s t h a t could o f f e r an a l t e r n a t i v e or a d d i t i o n a l s o u r c e of 
supply t o t h e Middle East du r ing t h e nex t 15 t o 20 y e a r s . 

The g r e a t e s t number of g i a n t o i l f i e l d s o u t s i d e t h e 
Middle E a s t , and t h e h i g h e s t p o t e n t i a l f o r f u t u r e d i s c o v e r i e s , i s 
i n t h e Sov ie t Union. Most Russ i an o i l p r o d u c t i o n u n t i l World War 



I I was from a group of g i a n t f i e l d s nea r Baku on t h e west s i d e of 
t h e Casp ian Sea. During t h e l a t e 1930s new f i e l d s were found i n 
t h e l a r g e sed imen ta ry b a s i n between t h e Volga River and t h e U r a l 
Mounta ins . A f t e r World War I I e x p l o r a t i o n and development i n t h i s 
r e g i o n were a c c e l e r a t e d , and t h e Volga-Ura l r e g i o n became t h e l e a d -
ing o i l p roduc ing r e g i o n of t h e USSR. One of t h e ma jo r c o n t r i b u t o r s 
to t h i s growth was t h e Romashkino f i e l d , found i n 1948, w i t h r e s e r v e s 
of more t h an 14 b i l l i o n b b l of o i l . P r o d u c t i o n i n t h e Volga-Ura l 
r e g i o n has now begun t o d e c l i n e , d e s p i t e wa te r f l o o d i n g and gas 
i n j e c t i o n i n t o most of t h e p roduc ing r e s e r v o i r s . 

I n t h e 1950s e x p l o r a t i o n began i n t h e West S i b e r i a n 
b a s i n , t h r e e t imes t h e s i z e of Texas . The f i r s t major o i l d i s c o v e r y 
was made i n t h i s b a s i n i n 1961, a long t h e mid -cou r s e of t h e Ob R i v e r , 
i n Tyumen P r o v i n c e . This was f o l l o w ed by a s u c c e s s i o n of more t ha n 
100 l a r g e to g i a n t o i l and gas d i s c o v e r i e s , i n c l u d i n g Samot lo r , a 
15 b i l l i o n b b l o i l f i e l d , which was found and d e l i n e a t e d i n 1966 t o 
1968. One o r more o t h e r f i e l d s , when f u r t h e r deve loped , may prove to 
have r e s e r v e s of comparable s i z e . 

Ope ra t i ng c o n d i t i o n s i n t h e West S i b e r i a n b a s i n a r e v e r y 
s e v e r e , i n swampland i n t h e m i d s t of t h e t a i g a or l a r c h f o r e s t . 
Only t e n per c e n t of t h e b a s i n has been c a r e f u l l y exp lo red — t h e 
p a r t nea r t h e ma jo r wa te r c o u r s e s . New d i s c o v e r i e s i n 1971 and 
1972 have proved t h a t o i l p r o d u c t i o n w i l l be found f a r beyond t h e 
p r e s e n t p r o d u c t i v e p o r t i o n of t h e b a s i n . 

A 48" p i p e l i n e l o o p , completed i n 1972, l i n k s t h e West 
S i b e r i a n o i l f i e l d s to Omsk and t h e Volga r e g i o n on t h e west and t o 
I r k u t s k on t h e e a s t , and p r o d u c t i o n has reached 1 ,500 ,000 b / d , 
450,000 b /d from Samotlor a l o n e . 

Elsewhere i n t h e S o v i e t Union, two g i a n t o i l f i e l d s w i t h 
r e s e r v e s of 1 . 1 t o 3 .6 b i l l i o n b b l were found i n 1961 on t h e 
Mangyshlak P e n i n s u l a e a s t of t he Caspian Sea i n Kazahks tan . The 
o i l i s v e r y waxy, and the p i p e l i n e b u i l t t o Kuybyshev r e q u i r e d 
s p e c i a l f a c i l i t i e s f o r h a n d l i n g . P r o d u c t i o n i s expec ted t o r e a c h 
500,000 b / d by 1975. There i s a h igh p o t e n t i a l f o r f u r t h e r g i a n t 
f i e l d s under t h e Caspian Sea west of Mangyshlak, and e x p l o r a t o r y 
d r i l l i n g i s t o s t a r t t h i s y e a r . There i s a l s o a ve ry h igh p o t e n t i a l 
f o r g i a n t f i e l d s on a t r e n d a c r o s s t h e s o u t h e r n Casp ian Sea between 
Baku and t h e Cheleken P e n i n s u l a of w e s t e r n Turkmenis tan . S e v e r a l 
l a r g e f i e l d s a r e a l r e a d y p roduc ing n e a r t h e c o a s t s of t h e Caspian on 
t h i s t r e n d , and many more p r o b a b l y remain t o be f o u n d . 

Consumption of o i l i n t h e USSR w i l l grow r a p i d l y i n t h e 
nex t 20 y e a r s , and t h e r e w i l l be l o c a l t i g h t supply of pe t ro l eum 
p r o d u c t s d u r i n g t h e next s e v e r a l y e a r s as p i p e l i n e s a r e be ing b u i l t 
and r e f i n e r i e s expanded. P r o d u c t i o n from t h e Volga-Ura l b a s i n and 
t h e Baku a r e a w i l l d e c l i n e , b u t new s u p p l i e s from t h e West S i b e r i a n 
b a s i n and t h e Caspian Sea w i l l make up t h e d e f i c i t . P r e s e n t o i l 



r e s e r v e s i n t h e West S i b e r i a n b a s i n should meet Russ i an r e q u i r e m e n t s 
f o r y e a r s t o come. P r o b a b le r e s e r v e s y e t t o be d i s c o v e r e d shou ld 
p r o v i d e a c o n s i d e r a b l e s u r p l u s f o r e x p o r t by 1980. 

J a p a n e s e companies a r e n e g o t i a t i n g w i t h R u s s i a n a u t h o r i t i e s 
f o r t h e supply of p i pe and r e l a t e d equipment f o r a l a r g e d i ame te r 
p i p e l i n e from w e s t e r n S i b e r i a to Nakhotka on t h e P a c i f i c . Gulf O i l 
C o r p o r a t i o n i s r e p o r t e d t o have o f f e r e d t e c h n i c a l a s s i s t a n c e . The 
low s u l f u r c o n t e n t of w e s t e r n S i b e r i a n c rude o i l s i s a b i g p l u s f o r 
t h e J apanese m a r k e t . Bes ides supp ly ing t h e burgeoning r e q u i r e m e n t s 
of J apan , t h e r e i s l i k e l y t o be a s u r p l u s of c rude to e x p o r t t o t h e 
west c o a s t of t h e US. On t h e o t h e r hand, i t seems u n l i k e l y t h a t much 
West S i b e r i a n o i l w i l l be a v a i l a b l e t o expor t westward f rom R u s s i a t o 
t h e US because t h e c rude p iped west w i l l p r i m a r i l y supply European 
needs , i n c l u d i n g the r e q u i r e m e n t s of European R u s s i a . 

We w i l l now c o n s i d e r a n o t h e r r e g i o n w i t h g i a n t o i l f i e l d s 
and t h e p o t e n t i a l f o r many more . Th is i s t h e c e n t r a l and n o r t h e r n 
North Sea. E x p l o r a t i o n t h e r e began i n 1962 and between 1965 and 1970 
l a r g e gas f i e l d s were found o f f t h e E n g l i s h c o a s t . As e x p l o r a t i o n 
moved n o r t h , impor t an t o i l d i s c o v e r i e s were made i n 1969, and new o i l 
f i e l d s a r e c o n t i n u i n g t o be f o u n d . 

The f i r s t g i a n t o i l f i e l d d i s c o v e r e d was E k o f i s k , e a s t of 
Sco t l and on t h e Norwegian s i d e of t h e median l i n e of t h e Nor th Sea . 
F i v e n e a r b y , p o s s i b l y somewhat s m a l l e r f i e l d s have been found nea r 
E k o f i s k , and t o t a l r e s e r v e s of t h e s i x f i e l d s may be more t ha n two 
b i l l i o n b b l , though un ique c h a r a c t e r i s t i c s of t h e o i l r e s e r v o i r make 
i t d i f f i c u l t t o e s t i m a t e t h e r e c o v e r a b l e r e s e r v e . The l a r g e s t 
r e p o r t e d r e s e r v e of any o i l f i e l d i n t h e North Sea i s i n t h e 
F o r t i e s f i e l d , e a s t of Aberdeen, S c o t l a n d , which has r e s e r v e s of abou t 
two b i l l i o n b b l . The g r e a t e s t e x p l o r a t o r y a c t i v i t y i n 1972 i s i n t h e 
n o r t h e r n North Sea between t h e She t l and I s l a n d s and Bergen, Norway. 
The newly found Brent and Cormorant f i e l d s , j u s t above 61°N 
l a t i t u d e , have r e s e r v e s of a t l e a s t one b i l l i o n b b l e ach , bu t i t i s 
s u s p e c t e d t h e y may be much g r e a t e r . Half a dozen s m a l l e r o i l f i e l d s 
have been found i n the c e n t r a l and n o r t h e r n North Sea . With f u r t h e r 
d r i l l i n g some of t h e s e f i e l d s may deve lop to g i a n t s i z e , bu t a t any 
r a t e , as p i p e l i n e s a r e b u i l t f rom t h e g i a n t f i e l d s t o onshore 
t e r m i n a l s t h e s m a l l e r f i e l d s can be t i e d i n t o t h e system and make a 
s i g n i f i c a n t c o n t r i b u t i o n t o t o t a l Nor th Sea o i l p r o d u c t i o n . 

P r e s e n t l y d i s c o v e r e d r e s e r v e s i n t h e UK North Sea a r e a 
should s u s t a i n a r a t e of p r o d u c t i o n of one m i l l i o n b b l of o i l pe r 
day by t h e l a t e 1970s, when t h e f i e l d s a r e on f u l l p r o d u c t i o n . 
This w i l l be 40 per c e n t of t h e UK consumption a t t h a t t i m e . T o t a l 
o i l r e s e r v e s found t o d a t e i n t h e North Sea a r e p robab ly about 12 
b i l l i o n b b l , c apab le of s u s t a i n i n g a p r o d u c t i o n of t h r e e m i l l i o n b / d . 
Some of t h e l a r g e s t and most p romis ing s t r u c t u r a l p r o s p e c t s of t h e 
n o r t h e r n North Sea a r e only now be ing d r i l l e d f o r t h e f i r s t t i m e , 
and most of t h e Norwegian a r e a has n o t y e t been l i c e n s e d , though 
much of t h e u n t e s t e d a r e a i s known to c o n t a i n f a v o r a b l e s t r u c t u r e s . 



I t i s r e a s o n a b l e to assume t h a t by 1977 r e c o v e r a b l e r e s e r v e s of 30 
b i l l i o n b b l w i l l have been found , and t h a t t h e s e can s u s t a i n a p r o -
d u c t i o n r a t e of s i x m i l l i o n b b l of o i l pe r day by t h e l a t e 1980s, 
which would be s u f f i c i e n t f o r t h e r e q u i r e m e n t s of t h e UK and Norway. 

There a r e f o r m i d a b l e t e c h n o l o g i c a l problems i n p u t t i n g 
t h e s e f i e l d s on p r o d u c t i o n . The Brent f i e l d i s i n wa te r 475 f t . 
deep , winds r e a c h a v e l o c i t y of 100 m i l e s per h o u r , and waves a r e 
as h igh as 95 f t . Problems o f f i e l d development , and h igh c a p i t a l 
i n v e s t m e n t , w i l l p a r t i c u l a r l y a f f e c t f u t u r e d i s c o v e r i e s which may 
be c o n f i d e n t l y expec ted i n t h e Norwegian Trench, e a s t of a l l 
e x p l o r a t o r y a c t i v i t y to d a t e , i n wa te r dep ths of more than 600 f t . 

The l e a d t ime from d i s c o v e r y to l a r g e s c a l e p r o d u c t i o n 
i n t h e n o r t h e r n North Sea f i e l d s i s f i v e y e a r s . Development of t he 
F o r t i e s f i e l d w i l l c o s t $750 m i l l i o n , and of Bren t and Cormorant 
p o s s i b l y $1.25 b i l l i o n e a c h . The f i r s t o i l d e l i v e r i e s f rom F o r t i e s 
a r e expec ted t o be i n 1974, w i t h p r o d u c t i o n a t a r a t e of 250,000 b / d 
by 1975. I t i s hoped t h a t Bren t can be put on p r o d u c t i o n a t a r a t e 
of 300,000 b / d i n e a r l y 1976. Only t h e h igh p r o d u c t i o n r a t e from 
p r o l i f i c f i e l d s can o f f s e t t he h igh c a p i t a l c o s t s , and make such 
p r o d u c t i o n economic. D e s p i t e t h e l a r g e s i z e of t h e North sea f i e l d s , 
p r o d u c t i o n from them w i l l p robab ly r e p l a c e only about 15 per cen t of 
o i l impor t s i n t o a l l of Western Europe i n t h e 1980s. 

S ince t h e end of t he B i a f r a n u p r i s i n g i n e a r l y 1970 t h e r e 
has been a g r e a t i n c r e a s e i n p r o d u c t i o n from N i g e r i a , and a s e r i e s 
of l a r g e and even g i a n t o i l d i s c o v e r i e s , c h i e f l y o f f s h o r e , has been 
made i n N i g e r i a , Gabon, Congo, Z a i r e and Cabinda. Cur ren t p r o d u c t i o n 
f rom e q u a t o r i a l West A f r i c a i s more t ha n two m i l l i o n b / d . The 
p o t e n t i a l f o r new d i s c o v e r i e s i s g r e a t , and t h e o i l i s low i n s u l f u r . 
F a v o r a b l e g e o l o g i c a l c o n d i t i o n s ex tend to dep ths as g r e a t a s 8 ,000 
f t . o f f s h o r e , and major companies have acqu i r ed l i c e n s e s e x t e n d i ng 
ou t t o t h e f l o o r of t h e deep s e a , though t h e c o n t i n e n t a l s h e l f and 
s l o p e a r e q u i t e narrow o f f some of t h e more promis ing b a s i n s . A f t e r 
f u r t h e r t e c h n o l o g i c a l advances , deep wa te r f i e l d s o f f West A f r i c a 
w i l l p robab ly s t a r t commercial p r o d u c t i o n by the 1980s , and t o t a l 
p r o d u c t i o n from them may r e a c h a r a t e of s e v e r a l m i l l i o n b / d . 

The Prudhoe Bay f i e l d , w i t h r e s e r v e s of more than 10 
b i l l i o n b b l , has t h e p o t e n t i a l of supp ly ing t h e needs of t h e P a c i f i c 
s t a t e s of t h e US w i t h a l a r g e s h a r e of t h e i r r e q u i r e m e n t s , and i t 
i s hoped t h a t p r o d u c t i o n can s t a r t i n 1976, i n volumes r i s i n g 
e v e n t u a l l y to two m i l l i o n b / d . The u l t i m a t e r e s e r v e s of t h i s f i e l d 
may p rove t o be l a r g e r t h a n p r e s e n t e s t i m a t e s , which a r e p r o b a b l y 
c o n s e r v a t i v e , and many a d d i t i o n a l f i e l d s a r e l i k e l y to be d i s c o v e r e d 
on t h e North S lope , p robab ly s m a l l e r t han Prudhoe Bay. 

The Canadian A r c t i c , p r i m a r i l y t h e Mackenzie D e l t a and 
A r c t i c i s l a n d s i n t h e f a r n o r t h , a r e be ing very a c t i v e l y e x p l o r e d , 



b u t so f a r i n d i c a t i o n s a r e t h a t t h e r e s e r v e s to be found a r e 
p r i m a r i l y of n a t u r a l g a s . 

Turning to South America, i n Venezuela t h e p o t e n t i a l of 
t h e Gulf of Venezuela and Tablazo Bay, n o r t h of t h e p r o l i f i c 
Maracaibo b a s i n , may be v e r y g r e a t . On t h e o t h e r hand, s o u t h e r n 
Lake Maracaibo was r e g a r d e d a s having equa l promise u n t i l an a c t i v e 
d r i l l i n g program was r e c e n t l y c a r r i e d o u t , w i t h v e r y d i s a p p o i n t i n g 
r e s u l t s . 

Large r e s e r v e s have been found i n r e c e n t y e a r s a long t h e 
e a s t e r n s i d e of t h e Andes i n s o u t h e r n Colombia, Ecuador , and n o r t h e r n 
Pe ru . In s o u t h e r n Colombia and Ecuador g i a n t f i e l d s have been 
d i s c o v e r e d , and two p i p e l i n e s have been b u i l t a c r o s s t h e h igh Andes 
to P a c i f i c p o r t s . New f i e l d s have a l s o been found i n n o r t h e a s t e r n 
Pe ru . The p o s s i b i l i t i e s f o r f u r t h e r expans ion of p r o d u c t i o n a r e g r e a t 
however, t h e f i r s t f i e l d found i n t h i s p r o v i n c e , O r i t o i n s o u t h w e s t e r n 
Colombia, has shown a sha rp d e c l i n e i n p r o d u c t i o n s i n c e i t was connec t 
ed to t h e p i p e l i n e . I t i s hoped t h a t t h e Ecuador ian f i e l d s a l o n e w i l l 
produce up to 250,000 b / d . The Colombian and Ecuador ian c rude w i l l 
p robab ly have a s i g n i f i c a n t impact on wor ld supply p a t t e r n s . 

I n d o n e s i a i s now produc ing n e a r l y 1 ,200 ,000 b b l of o i l 
d a i l y , 75 pe r cen t of i t from a c l u s t e r of l a r g e t o g i a n t f i e l d s 
onshore i n c e n t r a l Sumatra. S ince 1968 t h e r e has been i n t e n s i v e 
e x p l o r a t i o n o f f s h o r e i n a l l p a r t s of I n d o n e s i a , w i t h c o n s i d e r a b l e 
succes s i n two a r e a s - t h e Makassar S t r a i t o f f e a s t Borneo or 
Kal imantan , and t h e sou thwes t e rn Java Sea n o r t h and west of D j a k a r t a . 
R e s u l t s t o d a t e i n d i c a t e t h a t f a v o r a b l e c o n d i t i o n s f o r l a r g e f i e l d s 
a r e l o c a l i z e d and do no t embrace t h e e n t i r e l a r g e o f f s h o r e a r e a of 
I n d o n e s i a , and they a l s o sugges t t h a t i n t h e f a v o r a b l e o f f s h o r e 
a r e a s t h e f i e l d s a r e most l i k e l y to r ange f rom 75 t o 485 m i l l i o n b b l 
i n r e s e r v e s , and a r e no t i n t h e g i a n t c l a s s . These f i e l d s w i l l 
p r o v i d e an impor t an t a u x i l i a r y s o u r c e of c r u d e , c h i e f l y to J a p a n , 
bu t they a r e u n l i k e l y t o exceed t h e onshore c e n t r a l Sumatra f i e l d s 
i n p r o d u c t i v i t y . I ndones i an p r o d u c t i o n may peak a t about two 
m i l l i o n b / d i n t h e l a t e 1970s . Impor tan t o i l f i e l d s o f f Sarawak 
and Brune i now produce 220,000 b / d , and w i l l c o n t i n u e t o augment t h e 
Sou theas t Asian s u p p l y , p robab l y r e a c h i n g a r a t e of 500,000 b / d a f t e r 
r e c e n t d i s c o v e r i e s go on f u l l p r o d u c t i o n . 

A u s t r a l i a , long w i t h o u t i nd igenou s o i l , i s now p roduc ing 
350,000 b / d , 50 per cent of t h e n a t i o n ' s n e e d s , mos t ly from o f f s h o r e 
f i e l d s and from a c o a s t a l i s l a n d . The n o r t h w e s t e r n c o n t i n e n t a l s h e l f 
of A u s t r a l i a has a h igh hydrocarbon p o t e n t i a l , though t h i s may be 
c h i e f l y f o r gas r a t h e r t han o i l . D i s c o v e r i e s of t h e r e s t of t h i s 
decade may make A u s t r a l i a s e l f - s u f f i c i e n t i n o i l , bu t a r e u n l i k e l y 
to p r o v i d e a s u r p l u s f o r e x p o r t . 

What of t h e p o t e n t i a l f o r i n c r e a s i n g r e s e r v e s and p r o d u c t i o n 
i n t h e low 48 s t a t e s of t h e US? The N a t i o n a l Pe t ro leum Counci l 
sponsored a f r e q u e n t l y c i t e d s tudy of US pe t ro l eu m p o t e n t i a l , which 



e s t i m a t e d p r o b a b l e , p o t e n t i a l and s p e c u l a t i v e r e s e r v e s of 141 
b i l l i o n b b l a t t h e p r e s e n t 30 per c e n t ave rage r a t e of r e c o v e r y . 
I f e e l t h a t t h i s e s t i m a t e i s much too o p t i m i s t i c . The o i l may 
e x i s t i n t h e ground, bu t a g r e a t d e a l of i t i s i n smal l r e s e r v o i r s , 
a t d e p t h s of more t ha n 10,000 f t . which w i l l be d i f f i c u l t t o f i n d 
and e x c e s s i v e l y c o s t l y to p r o d u c e . On the o t h e r hand, t h e r e a r e 
g i a n t f i e l d s o f f s h o r e of s o u t h e r n C a l i f o r n i a a w a i t i n g development 
whenever economic n e c e s s i t y p r e v a i l s over env i ronmen ta l c o n c e r n . 

On l and major o i l f i e l d s c o n t i n u e t o be found , d e s p i t e 
f r e q u e n t a s s e r t i o n s t o t h e c o n t r a r y . Major f i e l d d i s c o v e r i e s a r e 
no t i d e n t i f i e d u n t i l t h e f i e l d s a r e n e a r l y f u l l y deve loped , and 
they do no t appear i n t h e annua l API r e s e r v e e s t i m a t e s i n t h e yea r 
of d i s c o v e r y , bu t i n l a t e r y e a r s as r e v i s i o n s and e x t e n s i o n s . The 
most n o t a b l e d i s c o v e r i e s of r e c e n t y e a r s a r e t h e s e r i e s of deep 
f i e l d s a long t h e F lo r ida -Alabama l i n e , and t h e B l u e b e l l - A l t a m o n t 
f i e l d of n o r t h e a s t e r n Utah . Major s t r a t i g r a p h i c t r a p d i s c o v e r i e s 
have been made a t dep th s of around 11,000 f t . i n s o u t h e r n Oklahoma 
and s o u t h e r n Arkansas . In p a r t t h e new d i s c o v e r i e s a r e a t t r i b u t a b l e 
t o t h e g r e a t improvement i n t h e t echnology of s e i s m i c e x p l o r a t i o n 
i n r e c e n t y e a r s , which r e s u l t s i n f i n d i n g p r o s p e c t s f o r o i l t h a t 
could no t have been l o c a t e d i n e a r l i e r y e a r s . 

D e s p i t e t h e d i s c o v e r y r a t e i n the lower 48 s t a t e s i n 
r e c e n t y e a r s , t h e q u a n t i t y of new o i l found i s s u f f i c i e n t only t o 
a r r e s t t h e d e c l i n e i n domes t ic p r o d u c t i o n which has a l r e a d y s e t i n , 
and I do no t b e l i e v e t h e a s s e r t i o n sometimes made t h a t t h e r a t e of 
d i s c o v e r y of new r e s e r v e s can be i n c r e a s e d t o r e l i e v e us from an 
a c c e l e r a t e d r a t e of i m p o r t s . 

The p o s s i b i l i t y of l a r g e o i l d i s c o v e r i e s on t h e c o n t i n e n t a l 
s h e l f o f f t h e Middle A t l a n t i c s t a t e s and New England has been wide ly 
p u b l i c i z e d r e c e n t l y b u t I am s k e p t i c a l of t h e o i l p r o s p e c t s of t h i s 
o f f s h o r e r e g i o n . I do no t have a c c e s s t o t h e d e t a i l e d s e i s m i c d a t a 
o b t a i n e d by many companies on t h e e a s t e r n s h e l f i n r e c e n t y e a r s , b u t 
i t a p p e a r s t h a t l a r g e s t r u c t u r a l t r a p s a r e r a r e , and t h a t t h e g r e a t -
e s t hope i s f o r i m p o r t a n t s t r a t i g r a p h i c t r a p s . S t r a t i g r a p h i c t r a p s 
a r e e l u s i v e t a r g e t s f o r d r i l l i n g d e s p i t e the t e c h n o l o g i c a l advances 
i n g e o p h y s i c a l e x p l o r a t i o n . I n Canadian A t l a n t i c w a t e r s f rom Georges 
Bank n o r t h e a s t t o t h e Grand Banks and Flemish Cap t h e r e a r e numerous 
l a r g e s t r u c t u r e s , and d r i l l i n g t o d a t e has proved o i l and gas 
r e s e r v e s , though t h e r e i s some doubt about t h e p r e s e n t economic 
f e a s i b i l i t y of p u t t i n g them on p r o d u c t i o n . The f a v o r a b l e s t r u c t u r a l 
c h a r a c t e r i s t i c s of t h e Canadian o f f s h o r e a r e a do no t appear to ex tend 
sou thwes t i n t o US w a t e r s . 

Perhaps t h e a r e a of g r e a t e s t p o t e n t i a l o f f t h e c o a s t of 
t h e US i s t h e c o n t i n e n t a l s l o p e of t h e n o r t h e r n Gulf of Mexico. 
The re , numerous huge s t r u c t u r e s u n d e r l a i n by s a l t occur i n wa te r 
d e p t h s of 300 t o 3 ,000 f t . Some sha l low h o l e s have been d r i l l e d 
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i n t h e r e g i o n f o r g e o l o g i c a l i n f o r m a t i o n , b u t t h e o i l and gas 
p o t e n t i a l a r e unknown and s o v e r e i g n t y over t h e deep w a t e r a r e a i s 
s t i l l unde te rmined . This zone may w e l l have a l a r g e number of 
und i scove red g i a n t f i e l d s , though i t i s p o s s i b l e t h a t t h e r e l a t i o n -
s h i p i n g e o l o g i c t ime between o i l g e n e r a t i o n and s t r u c t u r a l growth 
was no t f a v o r a b l e f o r t r a p p i n g l a r g e volumes of h y d r o c a r b o n s . 

An impor t an t f a c t o r t o c o n s i d e r i n i n c r e a s i n g o i l 
r e s e r v e s , p a r t i c u l a r l y i n t h e US, i s improvement i n t h e r e c o v e r y 
f a c t o r of o i l i n p l a c e . The US ave rag e of r e c o v e r y from o i l 
r e s e r v o i r s has been 30 per c e n t , though i t approaches 50 per c e n t 
i n some r e g i o n s w i t h g e n e r a l l y h igh r e s e r v o i r p e r m e a b i l i t y such 
as t h e Gulf C o a s t . At p r e s e n t t h e i n d u s t r y ha s gone about a s f a r 
as i t can i n secondary r e c o v e r y p r a c t i c e s , c h i e f l y wa te r f l o o d i n g 
and gas i n j e c t i o n . I f u l t i m a t e US o i l r e c o v e r y from p r e s e n t l y 
known r e s e r v o i r s can be i n c r e a s e d 10 per c e n t th rough t e r t i a r y 
r ecove ry p r o c e s s e s , t h e known p r o d u c i b l e r e s e r v e s of t h e coun t ry 
would be i n c r e a s e d by some 40 b i l l i o n b b l . Whether t h i s i s a good 
p o s s i b i l i t y i s unknown. Company r e s e a r c h l a b o r a t o r i e s a r e a c t i v e l y 
seek ing means to improve t h e r e c o v e r y of o i l i n p l a c e , bu t few 
d a t a a r e a v a i l a b l e on p r o g r e s s . R e c e n t l y a t e r t i a r y r e c o v e r y 
p r o j e c t , i n j e c t i o n of C02 g a s , has been i n i t i a t e d i n t h e l a r g e 
Kel ly -Snyder f i e l d of west Texas , and t h i s may have c o n s i d e r a b l e 
p romise , b u t i t i s dependent on t h e a v a i l a b i l i t y of l a r g e volumes 
of C02 g a s . 

F u r t h e r e x p l o r a t i o n of t h e w o r l d ' s c o n t i n e n t a l s h e l v e s and 
s l o p e s down to 2 ,000 f t . or more of wa te r dep th may be v e r y r e w a r d -
ing du r ing t h e nex t two decades . Many p romis ing a r e a s have s e v e r e 
p h y s i c a l problems t h a t w i l l impede o p e r a t i o n s and make them v e r y 
c o s t l y . Regions w i t h s e v e r e problems i n c l u d e t h e B e a u f o r t Sea o f f 
n o r t h w e s t e r n North America, t h e s t r a i t s among t h e Canadian A r c t i c 
i s l a n d s , B a f f i n Bay, Davis S t r a i t , t h e Gulf of A la ska , and t h e 
Ba ren t s Sea . Somewhat l e s s Q s e v e r e c o n d i t i o n s p r e v a i l o f f t h e wes t 
c o a s t of Norway n o r t h of 62 N l a t . , t h e s h e l v e s o f f P a t a g o n i a and 
t h e F a l k l a nd I s l a n d s , and s o u t h , w e s t , and e a s t of New Zea land . 
Cond i t ions o f f West A f r i c a and Eas t As ia o f f e r fewer p rob lems . Any 
or a l l of t h e s e o f f s h o r e a r e a s may ho ld l a r g e o i l and gas r e s e r v e s , 
w i t h g i a n t s i z e d f i e l d s capab l e of s u s t a i n i n g h igh volumes of 
p r o d u c t i o n . Because of t h e t e c h n o l o g i c a l problems and t h e h igh 
inves tment r e q u i r e d , t h e deep o f f s h o r e a r e a s w i l l h a r d l y have been 
tho rough ly exp lo red b e f o r e t h e y e a r 2 , 0 0 0 , and they may be major 
sou rces of world supply w e l l i n t o t h e 21s t c e n t u r y . 

We may now draw some c o n c l u s i o n s f rom t h e r a p i d r ev i e w 
of p o t e n t i a l major sou rce s of supply f o r t h e f u t u r e f rom o t h e r 
r e g i o n s than t h e P e r s i a n Gulf n a t i o n s and Nor th A f r i c a . Western 
S i b e r i a n f i e l d s may supply much of t h e o i l needs of Japan and some 
of t h e r e q u i r e m e n t s of t h e US, s t a r t i n g i n 1980. North Sea o i l 
may supply 15 p e r . c e n t of t h e needs of n o r t h w e s t Europe by 1980, and 
by 1985 i n c r e a s i n g volumes of West A f r i c a n c rude may be a v a i l a b l e 
f o r Western Europe and t h e e a s t e r n US. New o i l f i e l d s coming on 



p r o d u c t i o n i n n o r t h w e s t e r n South America , I n d o n e s i a , North Borneo 
and A u s t r a l i a w i l l be l o c a l l y i m p o r t a n t bu t w i l l not have a major 
e f f e c t on world t r a d e p a t t e r n s . Beyond 1980 and c o n t i n u i n g i n t o 
t h e nex t c e n t u r y , o i l f rom p o l a r c o n t i n e n t a l s h e l v e s and from 
c o n t i n e n t a l s l o p e s below 600 f t . of wa te r w i l l supply impor t an t 
amounts of o i l . In s p i t e of t h e l a r g e new supply s o u r c e s , t hey 
a r e s t i l l i n a d e q u a t e to r e p l a c e t h e l a r g e volumes of o i l now 
s u p p l i e d from t h e P e r s i a n Gulf r e g i o n and North A f r i c a . Under normal 
c o n d i t i o n s t h e s e a r e expec ted t o p r o v i d e some 40 m i l l i o n b /d by 1980. 
The US w i l l become i n c r e a s i n g l y dependent on h igh c o s t impor t s u n l e s s 
a new and unexplored o f f s h o r e r e g i o n y i e l d s immense r e s e r v e s - and I 
t h i n k t h e c o n t i n e n t a l s l o p e of t h e n o r t h e r n Gulf of Mexico i s a 
p o s s i b i l i t y f o r t h i s . 

* * a 

We now t u r n to f u t u r e s o u r c e s of n a t u r a l g a s . In t h e 
p r e c e d i n g roundup of f u t u r e o i l s u p p l i e s , many of t h e r e g i o n s w i t h 
h igh gas p o t e n t i a l have a l r e a d y been men t ioned . However compa t ib l e 
n a t u r a l gas i s w i t h o i l , t h e r e a r e some impor t an t d i f f e r e n c e s i n 
i t s d i s t r i b u t i o n . I n most o i l p roduc ing r e g i o n s gas i s r e cove re d 
a s a b y - p r o d u c t of o i l p r o d u c t i o n , and dry gas r e s e r v o i r s a r e p r e s e n t 
i n t h e same dep th r ange as t h e p r i n c i p a l o i l p r o d u c t i o n . In deep 
b a s i n s , however, o i l phases ou t a t dep th s below 15 ,000 f t . , and below 
20,000 f t . o i l i s r a r e l y f o u n d . As r e s e r v o i r p o r o s i t y d e c r e a s e s 
downward, t h e a b i l i t y t o s t o r e o i l d e c r e a s e s . On t h e o t h e r hand, t h e 
r e s e r v e s of gas i n some of t h e s e r e s e r v o i r s i s v e r y g r e a t because 
t h e amount of gas compressed i n sma l l po re spaces becomes g r e a t e r 
w i t h t h e i n c r e a s e of p r e s s u r e . This a c c o u n t s f o r t h e h igh volume 
gas p r o d u c t i o n of c e r t a i n u l t r a - d e e p f i e l d s of w e s t e r n Oklahoma and 
Texas . The dominance of gas w i t h dep th makes i t u n l i k e l y t h a t u l t r a -
deep d r i l l i n g w i l l i n c r e a s e US o i l r e s e r v e s , bu t t h e o p p o s i t e i s t r u e 
of g a s . Some l a r g e sed imen ta ry b a s i n s have immense gas r e s e r v e s bu t 
no commercial o i l , p robab l y because t h e o r g a n i c s o u r c e m a t e r i a l f o r 
gas may be humic and l i g n i t i c , whereas p r o t i n a c e o u s o r g a n i c m a t t e r 
i s r e q u i r e d as a s o u r c e f o r o i l . 

The g r e a t e s t gas r e s e r v e s i n t h e world l i e i n t h e n o r t h e r n 
p a r t of t h e West S i b e r i a n b a s i n , n e a r t h e a r c t i c C i r c l e . The f i e l d s 
a r e p r o d u c t i v e from r e s e r v o i r s of a younger g e o l o g i c a l age than t h e 
l a r g e o i l f i e l d s f a r t h e r s o u th i n t h e same b a s i n . No s i g n i f i c a n t 
amount of o i l has been found i n t h e n o r t h e r n gas p r o v i n c e of w e s t e r n 
S i b e r i a . Among t h e gas f i e l d s i s Urengo i , t h e w o r l d ' s l a r g e s t , w i t h 
a r e s e r v e of 100 t r i l l i o n cub i c f e e t ( T c f ) , e q u i v a l e n t t h e r m a l l y t o 
abou t 15 b i l l i o n b b l of o i l . Only l i m i t e d p r o d u c t i o n of gas i s be ing 
t a k e n from t h e s e f i e l d s , and Urengoi w i l l no t be t i e d to a p i p e l i n e 
f o r s e v e r a l y e a r s , because o t h e r immense gas f i e l d s of t h e S o v i e t 
Union, p r e s e n t i n g fewer p h y s i c a l problems of t r a n s p o r t a t i o n , a r e be ing 
u t i l i z e d f i r s t . Among t h e s e a r e g i a n t f i e l d s of Uzbek i s t a n and 
Turkmenis tan , l o c a t e d i n v a s t sed imenta ry b a s i n s p r o l i f i c i n gas bu t 
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so f a r w i t h o u t o i l . The G a s l i f i e l d , w i t h r e s e r v e s of 17 T c f , ha s 
been on p r o d u c t i o n s i n c e 1963, and t h e even l a r g e r S h e k h i t l i f i e l d , 
w i t h r e s e r v e s of more than 30 t r i l l i o n , i s be ing t i e d to t h e t r u n k 
p i p e l i n e sys tem. Another huge gas f i e l d , Orenburg, i n t h e s o u t h e r n 
U r a l s , i s p r e p a r i n g t o go on p r o d u c t i o n . I n e a s t e r n S i b e r i a t h e 
Vilyuy b a s i n nea r Yakutsk has a group of g i a n t gas f i e l d s w i t h t o t a l 
r e s e r v e s of 28 T c f . 

The l a r g e gas r e s e r v e s of European R u s s i a and Middle 
As ia w i l l be a b l e to t a k e c a r e of most i nd igenous gas r e q u i r e m e n t s 
of t h e Sov ie t Union f o r y e a r s t o come, l e a v i n g a l a r g e s u r p l u s f o r 
e x p o r t f rom n o r t h w e s t e r n and e a s t e r n S i b e r i a . Gas i s a l r e a d y b e i n g 
expor t ed from t h e Sov ie t Union to A u s t r i a , and agreement s have 
been s igned f o r e x t e n s i o n of p i p e l i n e s t o s o u t h e r n Germany, I t a l y , 
and even F r a n c e . Some n o r t h w e s t S i b e r i a n gas p robab ly w i l l e n t e r 
t h i s sys tem, bu t t h e g r e a t e r p a r t w i l l be a v a i l a b l e f o r expor t a s 
LNG. D i s c u s s i o n s a r e a l r e a d y be ing he ld w i t h S o v i e t a u t h o r i t i e s 
by bo th US government o f f i c i a l s and r e p r e s e n t a t i v e s of major t r a n s -
m i s s i o n companies f o r c o n s t r u c t i n g p i p e l i n e s , compressor p l a n t s , 
and s h i p s f o r expor t of n o r t h w e s t e r n S i b e r i a n and Yakutsk r e g i o n 
l i q u e f i e d gas to t he US. These c o s t l y and complex p r o j e c t s w i l l no t 
be completed b e f o r e t h e 1980s . 

The Groningen f i e l d of t h e n o r t h w e s t N e t h e r l a n d s , w i t h a 
gas r e s e r v e of 65 T c f , i s on n e a r l y f u l l s c a l e p r o d u c t i o n and i s 
supp ly ing marke ts i n Benelux, F r a n c e , and Germany. The r e s e r v e s 
a r e f u l l y committed t o e x i s t i n g c o n t r a c t s . A l a r g e s h a r e of B r i t i s h 
energy now comes from t h e s o u t h e r n North Sea, and an a d d i t i o n a l 
gas f i e l d i n t h a t r e g i o n w i l l s t a r t p r o d u c t i o n soon . B r i t a i n can 
consume a g r e a t d e a l more gas t ha n i s now a v a i l a b l e . The n o r t h e r n 
North Sea i s a p o t e n t i a l s o u r ce of f u t u r e s u p p l y . The F o r t i e s o i l 
f i e l d ha s a gas r e s e r v e of about 20 Tcf and t h e F r i g g gas f i e l d , 
e a s t of t h e She t l and I s l a n d s i n Norwegian w a t e r s , has a r e s e r v e of 
10-12 T c f . More such f i e l d s w i l l be found bu t t h e problem of g e t t i n g 
t h i s gas to marke ts i s f o r m i d a b l e , because t h e f i e l d s a r e i n deep 
and stormy w a t e r s i n t h e middle of t h e s e a . F r i g g and o t h e r f i e l d s 
may be l i n k e d by p i p e l i n e to a l i q u e f a c t i o n p l a n t i n t h e She t l and 
I s l a n d s , though i f s u f f i c i e n t r e s e r v e s a r e found a p i p e l i n e to 
Sco t l and may be economica l ly f e a s i b l e . P o s s i b l e major f u t u r e s u p p l i e s 
t o B r i t a i n may come f rom t h e c o n t i n e n t a l s h e l f n o r t h w e s t of t h e 
S h e t l a n d s , and from t h e C e l t i c Sea i n t h e s o u t h w e s t . 

The Canadian A r c t i c I s l a n d s and t h e Mackenzie Rive r d e l t a 
have been proved to have l a r g e gas r e s e r v e s . D r i l l i n g now i n p r o g r e s s 
w i l l de t e rmine whether they a r e s u f f i c i e n t t o j u s t i f y c o n s t r u c t i o n 
of p i p e l i n e s to t h e US. American gas t r a n s m i s s i o n companies a r e 
i n v e s t i n g m i l l i o n s to f i n a n c e t h i s e f f o r t , i n o r d e r to have a c a l l on 
t h e gas d i s c o v e r e d . Befo re 1980 t h e p r o j e c t e d n a t u r a l gas p i p e l i n e 
from t h e Prudhoe Bay f i e l d , w i t h gas r e s e r v e s of 26 T c f , w i l l 
undoubted ly be b u i l t , th rough t h e Mackenzie v a l l e y t o t h e n o r t h 
c e n t r a l US, and i t w i l l t i e t h e Mackenzie d e l t a f i e l d s i n t o t h i s 
sys tem. 
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The w i l d c a t s d r i l l e d on t h e c o n t i n e n t a l s h e l f o f f t h e 
Mar i t ime P r o v i n c es of e a s t e r n Canada have e v i d e n t l y proved s u b s t a n t i a l 
gas r e s e r v e s , and t h e s e w i l l p r o b a b l y supply marke t s on p a r t of t h e 
e a s t e r n s e a b o a r d . 

F u t u r e i n c r e a s e s i n r e s e r v e s of gas i n t h e US may be a n t i c -
i p a t e d i n t h e Gulf of Mexico, i n t h e Appa lach ian r e g i o n , and pe rhap s 
on t h e e a s t e r n c o n t i n e n t a l s h e l f , bu t t h e y a r e u n l i k e l y to have a 
s u b s t a n t i a l e f f e c t on t h e r a p i d d e c l i n e of domes t ic r e s e r v e s . US 
p r o d u c t i o n i n 1971 was 62 .4 b i l l i o n c u b i c f e e t per day ( c f d ) , and i t 
i s expec ted t o peak a t 65 b i l l i o n c f d by 1975 and then d e c l i n e t o about 
56 b i l l i o n i n 1980, when demand i s expec ted to be 80 .6 b i l l i o n f t . 
The d e f i c i t between supply and demand of 24 .6 b i l l i o n c f d w i l l have 
to be met by impor t s f rom A r c t i c Canada and of l i q u e f i e d n a t u r a l g a s . 
During t h e same p e r i o d J apan , w i t h n e g l i g i b l e ind igenous gas p r o d u c -
t i o n a t p r e s e n t , i s expec ted t o have a demand of 27 b i l l i o n c f d by 
1980, and a l l of t h i s must be i m p o r t e d . 

LNG p r o j e c t s a r e p r e s e n t l y i n o p e r a t i o n i n A l g e r i a and 
they a r e be ing developed i n Brune i and Sarawak, I r a n , and o f f s h o r e 
of e a s t e r n T r i n i d a d . P l a n s a r e b e i n g c o n s i d e r e d f o r p r o j e c t s i n 
N i g e r i a , t h e n o r t h w e s t s h e l f of A u s t r a l i a , c e n t r a l A u s t r a l i a , and 
o f f s h o r e Ecuador . P r e s e n t p l a n s f o r l a r g e s c a l e i m p o r t a t i o n of LNG 
i n d i c a t e t h a t impor t s may r e a c h a l a r g e volume i n 1976 and w i l l 
i n c r e a s e as s u p p l i e s become a v a i l a b l e f rom d i v e r s e s o u r c e s . The 
s e v e r e t e c h n o l o g i c a l problems of o b t a i n i n g LNG from remote A r c t i c 
and s u b - A r c t i c a r e a s i n S i b e r i a s u g g e s t s t h a t LNG from t h e s e f i e l d s 
w i l l no t be a v a i l a b l e i n q u a n t i t y u n t i l 1980. U n t i l 1972 many a n a l y s t s 
of p e t r o l e u m i n d u s t r y t r e n d s have assumed t h a t LNG w i l l be a r e l a t i v e l y 
un impor t an t supplement to US domes t i c s u p p l i e s because of t h e h igh 
c a p i t a l c o s t of deve lop ing LNG p r o j e c t s and t h e h igh c o s t t o t h e con-
sumer r e q u i r e d to meet t h e s e c o s t s . I t i s now f o r e c a s t t h a t by 1980 
a t l e a s t 200 methane t a n k e r s w i l l be c a r r y i n g about 40 b i l l i o n c f d 
t o t h e US, J a p a n , and Western Europe. By t h e end of t h e c e n t u r y a 
l a r g e p e r c e n t a g e of US n a t u r a l gas w i l l be impor t ed , and t h e p r i c e 
w i l l be on t h e o r d e r of $ 1 . 0 0 - $ 1 . 5 0 per MCF d e l i v e r e d a t ma jo r 
consuming c e n t e r s , based on p r e s e n t v a l u e of t h e d o l l a r . 

An a l t e r n a t e sou rce of h igh p r i c e d gas i s gas manufac tu re d 
f rom imported naphtha or from c o a l . P r o j e c t s a r e now underway f o r 
m a n u f a c t u r e of s y n t h e t i c g a s ; however , t h e r e i s c o m p e t i t i o n f o r 
naph tha f rom p e t r o c h e m i c a l companies , and an adequa te supply of raw 
m a t e r i a l f o r t h e p l a n t s can be a s s u r e d on ly f rom c o a l g a s i f i c a t i o n . 

A if •k 

There i s a r e s e r v e of 700 b i l l i o n b b l of a s p h a l t i c o i l i n 
p l a c e i n t h e Athabaska t a r sands of A l b e r t a , and an a d d i t i o n a l l a r g e 
amount i n o t h e r t a r sand d e p o s i t s of A l b e r t a , Madagascar , e a s t e r n 
Venezue la , and e l sewhere i n t h e w o r l d . The f i r s t l a r g e s c a l e 
p r o d u c t i o n of o i l from t a r sands began i n A l b e r t a i n 1968. The 
o p e r a t o r was b e s e t w i th t e c h n o l o g i c a l p rob lems , c h i e f l y r e l a t e d t o 
removal of t h e l a r g e amount of ove rbu rden , and so f a r t h e r e has been 



a d e f i c i t of m i l l i o n s of d o l l a r s on t h e o p e r a t i o n . I t i s e x p e c t e d , 
however, t h a t a p r o f i t may be shown i n 1972 or 1973. Other o p e r a t o r s 
a r e s eek ing app rova l f o r t a r sand p r o j e c t s i n A l b e r t a , and i t i s 
p r o b a b l e t h a t w i t h i n a few y e a r s l a r g e s c a l e o i l p r o d u c t i o n f rom t h i s 
a r e a w i l l be commercia l ly v i a b l e , though t h e s t r i p p i n g of g r e a t 
volumes of overburden and r e s t o r a t i o n of t h e l a n d s c a p e w i l l c o n t i n u e 
to be a problem. I w i l l no t a t t e m p t t o f o r e c a s t when o i l f rom t a r 
sands w i l l have an i m p o r t a n t impact on t o t a l s u p p l y , though i t w i l l 
c e r t a i n l y no t be u n t i l t h e n e x t c e n t u r y . 

The f o r e c a s t f o r o i l s h a l e i s s i m i l a r . P r o d u c t i o n of o i l f rom 
s h a l e has been c a r r i e d on commercia l ly i n E s t o n i a f o r a l ong t i m e , 
bu t i t i s s t i l l i n t h e p l a n n i n g s t a g e f o r t h e w o r l d ' s g r e a t e s t o i l 
s h a l e r e s e r v e , i n n o r t h w e s t e r n Colorado and n o r t h e a s t e r n U t a h . O i l 
cannot y e t be produced from s h a l e a t a p r i c e c o m p e t i t i v e w i t h l i q u i d 
o i l . A s e v e r e problem f o r o i l s h a l e p r o d u c t i o n i s t h e d i s p o s a l of 
v a s t tonnages of r e s i d u a l s h a l e as w e l l a s ove rbu rden , and t h e need 
f o r l a r g e q u a n t i t i e s of wa te r f o r p r o c e s s i n g t h e s h a l e i n t h i s s e m i -
a r i d r e g i o n i n t h e upper b a s i n of t h e Colorado R i v e r , where w a t e r i s 
a t a premium f o r l o c a l a g r i c u l t u r e and f o r downstream u s e s i n 
C a l i f o r n i a and n o r t h w e s t e r n Mexico. 

I am n o t p r epa re d to say much about c o a l , which can be 
d i s c u s s e d b e t t e r by o t h e r s . There a r e immense c o a l r e s o u r c e s i n 
t h e wor ld , some of them l i t t l e developed to d a t e b e c a u s e , u n t i l 
r e c e n t y e a r s , they were f a r f rom main consuming c e n t e r s . Now, w i t h 
s h o v e l s c a p a b l e of s t r i p p i n g v a s t t o n n a g e s , and w i t h l a r g e m a r i n e 
b u l k c a r r i e r s and c o a l s l u r r y p i p e l i n e s , some of t h e s e more d i s t a n t 
s o u r c e s of supply a r e becoming an i m p o r t a n t f a c t o r i n commerce. 
Examples of a r e a s w i t h l a r g e r e s e r v e s a r e t h e B a k o t a s , Montana, 
A l b e r t a , t h e San Juan b a s i n , s o u t h e a s t e r n B r i t i s h Columbia, Queens-
l and and South A f r i c a . On t h e o t h e r hand , c o a l r e s e r v e s i n some of 
t h e o l d e r a r e a s such as B r i t a i n and Western Europe a r e be ing mined 
commercia l ly on ly because of government s u b s i d i e s of one k ind or 
a n o t h e r . As o i l and gas s u p p l i e s d e c r e a s e i n t h e 21s t . c e n t u r y , c o a l 
w i l l undoubted ly r e p l a c e much of t h e energy d e f i c i t . However, a p r i c e 
w i l l have to be p a i d , because s t r i p mining d e s p o i l s t h e environment 
and underground mining c r e a t e s problems of s a f e t y as w e l l a s t o t h e 
env i ronment . Moreover , combust ion of most c o a l c r e a t e s a i r p o l l u t i o n , 
and means must be found t o c l e a n up s t a c k e m i s s i o n s b e t t e r t h a n we 
a r e doing now. 

* * * 

In c o n c l u s i o n , i f t h e major i n d u s t r i a l n a t i o n s , excep t t h e 
S o v i e t Union, a r e depr ived of a s i g n i f i c a n t p a r t of o i l p r o d u c t i o n 
now coming from t h e P e r s i a n Gulf c o u n t r i e s and North A f r i c a , t h e r e 
w i l l be a s e v e r e s h o r t a g e , on ly p a r t l y a l l e v i a t e d by ma jo r new 
s u p p l i e s f rom t h e North Sea, t h e Nor th Slope of A l a s k a , and t h e 
S o v i e t Union. Beyond 1980 new r e s e r v e s developed on t h e o u t e r 
c o n t i n e n t a l s h e l v e s and c o n t i n e n t a l s l o p e s may supply much of t h e 
w o r l d ' s needs toward t h e end of t h e c e n t u r y . I n c r e a s i n g amounts of 
gas w i l l be a v a i l a b l e through world t r a d e i n LNG, bu t a t a h i g h p r i c e 
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t o t h e consumer. P o t e n t i a l s o u r c e s of s y n t h e t i c o i l and gas from 
c o a l , t a r s a n d s , and o i l s h a l e a r e p l e n t i f u l , b u t t h e i r l a r g e s c a l e 
p r o d u c t i o n w i l l r e q u i r e ex t r eme ly h igh i n v e s t m e n t , and w i l l r e s u l t 
i n g r e a t e r env i ronmen ta l damage t h an p r o d u c t i o n of o i l and gas from 
w e l l s . 
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By " a l t e r n a t i v e s o u r c e s " we mean a l t e r n a t i v e s t o gas and 
o i l which now supp ly 78 p e r cen t of t h e energy used i n t h e Un i t e d 
S t a t e s and 61 p e r cent f o r t h e e n t i r e w o r l d . In t h e Uni ted S t a t e s 
we a r e p a r t i c u l a r l y concerned w i t h a l t e r n a t i v e s f o r t r a n s p o r t a t i o n 
which i s 95 p e r cent dependent on p e t r o l e u m f u e l s . 

Some of t h e more impor t an t a l t e r n a t i v e s t h a t have been p r o -
posed a r e gas and o i l f rom c o a l , o i l f rom t a r sands and f rom o i l s h a l e , 
n u c l e a r f i s s i o n , n u c l e a r f u s i o n , s o l a r energy and geo thermal e n e r g y . 
None of t h e s e s o u r c e s i s c u r r e n t l y u t i l i z e d on a l a r g e s c a l e . Sev-
e r a l of them w i l l c e r t a i n l y become i m p o r t a n t i n t h e f u t u r e a s t h e y 
p a s s th rough t h e s u c c e s s i v e s t a g e s of t e c h n o l o g i c a l deve lopment , 
l a r g e d e m o n s t r a t i on p l a n t s , and c o n s t r u c t i o n of f u l l - s c a l e commercial 
f a c i l i t i e s . The main u n c e r t a i n t i e s l i e i n t h e t i m e - s c a l e r e q u i r e d 
f o r development and c o n s t r u c t i o n work. W i l l t h e s e s t e p s occu r i n 
t ime t o a f f o r d a smooth t r a n s i t i o n f rom c u r r e n t energy s o u r c e s , o r 
w i l l we be s u b j e c t e d t o r e c u r r e n t c r i s e s of s h o r t a g e s and r a t i o n i n g ? 
A r e l a t e d s e t of q u e s t i o n s has t o do w i t h economics . W i l l t h e c o s t s 
f o r t h e new energy s o u r c e s pe rmi t con t inue d growth i n consumption? 
A t h i r d s e t of q u e s t i o n s , which may t u r n ou t t o be of o v e r r i d i n g 
impor tance i n t h e long r u n , i s whe the r s a t i s f a c t o r y s o l u t i o n s can 
be found t o t h e env i ronmen ta l impac ts f rom t h e v a r i o u s energy s o u r c e s . 

I w i l l s t a r t by c o n s i d e r i n g c o a l a s a s o u r c e f o r new f u e l s . 
Over h a l f t h e c o a l used i n t h e US p r o v i d e s f u e l f o r s t e a m - e l e c t r i c 
p l a n t s . The remainder i s burned i n a v a r i e t y of u s e s , e s s e n t i a l l y 
a l l w i thou t chemical p r e - t r e a t m e n t . The d i s a d v a n t a g e s of u s i n g c o a l 
i n t h i s way a r e t he s e v e r e c o n t r i b u t i o n s t o a i r p o l l u t i o n ( p a r t i c u -
l a t e s , s u l f u r ox ides and o t h e r s ) and t h e i n c o n v e n i e n c e of h a n d l i n g a 
s o l i d f u e l i n many a p p l i c a t i o n s . The b a s i c c h e m i s t r y f o r c o n v e r t i n g 
c o a l i n t o c l e a n gaseous o r l i q u i d f u e l s has been known f o r many y e a r s . 
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However, t h e development of p r a c t i c a l , l a r g e - s c a l e p r o c e s s e s ha s 
proceeded s l o w l y . The need has n o t seemed u r g e n t enough t o a t t r a c t 
a v i g o r o u s i n d u s t r i a l development e f f o r t , and u n t i l r e c e n t l y t h e s e 
programs have n o t had a h i g h p r i o r i t y f o r t h e government . The 
g r e a t e s t c u r r e n t emphasis i s b e i n g g iven t o p roduc in g h i g h - B t u p i p e -
l i n e q u a l i t y gas f rom c o a l . There a r e a t l e a s t f o u r s e p a r a t e p r o -
c e s s e s f o r do ing t h i s . These p r o c e s s e s have r eache d t h e p i l o t 
p l a n t s t a g e o r a r e c l o s e t o t h a t p o i n t . P r e l i m i n a r y economic p r o -
j e c t i o n s i n d i c a t e t h a t any of t h e s e p r o c e s s e s might e v e n t u a l l y 
p roduce p i p e l i n e q u a l i t y gas a t p r i c e s i n t h e r ange of 50 t o 70 c e n t s 
pe r m i l l i o n B t u . I n i t i a l p r o d u c t i o n c o s t s a r e l i k e l y t o be c o n s i d e r -
a b l y h i g h e r . These e s t i m a t e s seem h i g h i n comparison w i t h c u r r e n t 
US n a t u r a l gas p r i c e s of about 30 c e n t s p e r m i l l i o n Btu a t t h e w e l l -
h e a d . N e v e r t h e l e s s , w i t h i n c r e a s i n g s h o r t a g e s of n a t u r a l gas i n t h e 
nex t decade , t h e i m p o r t a n t q u e s t i o n may be how f a s t f u l l - s c a l e c o a l 
g a s i f i c a t i o n p r o c e s s e s can be b u i l t and brought i n t o o p e r a t i o n . 

I n c r e a s e d emphasis has a l s o been g iven r e c e n t l y t o p r o c e s s e s 
which p roduce low-Btu gas f rom c o a l . The low-Btu gas would have t o be 
used a t t h e p o i n t of p r o d u c t i o n s i n c e t h e c o s t of t r a n s p o r t i n g i t by 
p i p e l i n e would be e x c e s s i v e . Such p r o c e s s e s g i v e an o p p o r t u n i t y f o r 
making e l e c t r i c i t y f rom c o a l and a t t h e same t ime avo id ing t h e s e r i o u s 
a i r p o l l u t i o n problems t h a t su r round e x i s t i n g c o a l - b u r n i n g p l a n t s . 
The Lurg i p r o c e s s , deve loped i n Germany, i s commercia l ly a v a i l a b l e 
and may a l r e a d y be c o m p e t i t i v e w i t h t h e a v a i l a b l e a l t e r n a t i v e s i n 
some p a r t s of t h e Uni ted S t a t e s . More advanced p r o c e s s e s which a r e 
under development p romise t o g iv e lower p r i c e s e v e n t u a l l y . 

A number of p r o c e s s e s a r e a l s o under development which 
would produce s y n t h e t i c c rude o i l f rom c o a l . Again , t h e b a s i c chem-
i s t r y and s c i e n t i f i c f e a s i b i l i t y of t h e p r o c e s s e s a r e w e l l e s t a b l i s h e d 
bu t economic f e a s i b i l i t y i s y e t t o be d e m o n s t r a t e d . P i l o t p l a n t s 
have been b u i l t f o r t h e Consol p r o c e s s (by C o n s o l i d a t i o n Coal Co.) 
and t h e COED p r o c e s s (by FMC C o r p . ) . S e v e r a l o t h e r p r o c e s s e s have 
gone th rough e x t e n s i v e b e n c h - s c a l e deve lopment . Expe r i ence t o d a t e 
does no t seem s u f f i c i e n t t o g i ve a b a s i s f o r r e l i a b l e c o s t e s t i m a t e s . 
N e v e r t h e l e s s , i t i s t o be expec t ed t h a t development work w i l l be 
i n t e n s i f i e d d u r i n g t h e n e x t few y e a r s under t h e p r e s s u r e of i n c r e a s -
ing o i l p r i c e s and demands. 

A l l of t h e p r o c e s s e s f o r c o n v e r t i n g c o a l i n t o l i q u i d o r 
gaseous f u e l s imply g r e a t l y i n c r e a s e d c o a l mining a c t i v i t y i n t h e 
Uni t ed S t a t e s . Thus t h e development of t h e s e p r o c e s s e s w i l l b r i n g 
i n t o s h a r p e r f o c u s t h e u n r e s o l v e d i s s u e of env i ronmen ta l impac t s f rom 
t h e m i n i n g . These q u e s t i o n s w i l l be p a r t i c u l a r l y a c u t e i n t h e Rocky 
Mountain s t a t e s w i t h t h e i r l a r g e c o a l r e s e r v e s a c c e s s i b l e to s u r f a c e 
min ing . 



We should a l s o i n c l u d e under t h e head ing of "new 
energy s o u r c e s " t h e development of t a r sands and o i l s h a l e . Here 
t h e p r i n c i p a l q u e s t i o n s a r e t h o s e of f i n d i n g economica l and e n v i r o n -
m e n t a l l y a c c e p t a b l e methods of mining and d i s p o s a l of t h e w a s t e 
m a t e r i a l . Recovery from t a r sands has r e c e n t l y become commercia l 
i n w e s t e r n Canada. The p o t e n t i a l energy r e s o u r c e f rom t h e s e 
s o u r c e s ( p a r t i c u l a r l y from o i l s h a l e ) i s so l a r g e t h a t t hey w i l l 
c l e a r l y be u t i l i z e d a t some p o i n t i n t i m e . However, t h e amount of 
w a s t e m a t e r i a l t h a t would be produced by c o n v e n t i o n a l mining methods 
i s a l s o very l a r g e , and r e s t o r a t i o n of t h e l a n d d i s t u r b e d by mining 
w i l l be a f o r m i d a b l e p rob l em . I t may be t h a t u se of t h e s e s o u r c e s 
w i l l depend on t h e f u r t h e r development of i a s i t u r e c o v e r y p r o c e s s e s 
on which c o n s i d e r a b l e work h a s a l r e a d y been done by t h e US Bureau of 
Mines . 

The energy s o u r c e s I have d i s c u s s e d t hus f a r a r e a l l 
v a r i o u s forms of f o s s i l f u e l s . As such t h e y cou ld p o t e n t i a l l y be 
used e i t h e r f o r g e n e r a t i o n of e l e c t r i c i t y o r f o r combustion a t t h e 
p o i n t of f i n a l u s e . The remainder of t h e new energy s o u r c e s a r e 
n o n - f o s s i l and, excep t f o r s o l a r ene rgy , a r e p r i m a r i l y a p p l i c a b l e t o 
p r o d u c t i o n of e l e c t r i c i t y . The i r u s e f u l n e s s i s t h u s l i m i t e d t o a p p l i -
c a t i o n s where e l e c t r i c i t y i s a r e a s o n a b l e s u b s t i t u t e f o r c u r r e n t energy 
s o u r c e s . In the US e l e c t r i c i t y makes up o n l y e i g h t p e r cen t of t o t a l 
energy consumption a t t h e p o i n t of f i n a l u s e . For many a p p l i c a t i o n s 
e l e c t r i c i t y can , and g r a d u a l l y i s b e i n g s u b s t i t u t e d f o r o t h e r f o r m s . 
However, i n t h e t r a n s p o r t a t i o n s e c t o r , which u s e s 24 p e r cen t of t o t a l 
e n e r g y , t h e r e i s a lmost no u s e of e l e c t r i c i t y , and v e r y l i t t l e p r o s -
p e c t of n e a r - t e r m s u b s t i t u t i o n of e l e c t r i c i t y ( w i t h i n t h e n e x t 15 
y e a r s ) . In t h e more d i s t a n t f u t u r e i t i s p o s s i b l e t h a t e l e c t r i c a l l y 
d r i v e n v e h i c l e s w i l l be i m p o r t a n t . I t has a l s o been s u g g e s t e d t h a t 
bo th s u r f a c e and a i r t r a n s p o r t a t i o n may e v e n t u a l l y depend on s y n t h e t i c 
chemica l f u e l s such as hydrogen or methanol which can be m a n u f a c t u r e d 
by means of e l e c t r i c e n e r g y . 

The f i r s t of t h e n o n - f o s s i l energy s o u r c e s i s n u c l e a r 
f i s s i o n . R e a c t o r s which u t i l i z e t h e f i s s i o n i n g of uranium have been 
under i n t e n s i v e development i n t h e US and s e v e r a l o t h e r i n d u s t r i a l i z e d 
n a t i o n s s i n c e t h e e a r l y 1950s . US government e x p e n d i t u r e s a r e c u r -
r e n t l y around $200 m i l l i o n p e r y e a r , f a r exceed ing t h e amounts b e i n g 
s p e n t on any o t h e r energy r e s e a r c h and development p rogram. The c o n -
s t r u c t i o n of f u l l - s c a l e f i r s t - g e n e r a t i o n r e a c t o r s s t a r t e d i n 1965 and 
s i n c e t h a t t ime over 50 p e r cen t of new g e n e r a t i n g p l a n t s t o be u n d e r -
t a k e n have been of t he n u c l e a r v a r i e t y . In s p i t e of t h i s ve ry l a r g e 
commitment of money and r e s o u r c e s , t h e c o n t r i b u t i o n of n u c l e a r energy 
i s n o t y e t s i g n i f i c a n t : i n 1970 i t accounted f o r on ly one p e r c e n t 
of US e l e c t r i c a l e n e r g y . By 1990, 40 y e a r s a f t e r t h e s t a r t of i n t e n -
s i v e development , n u c l e a r energy may p r o v i d e o n e - h a l f of t h e US e l e c -
t r i c a l c a p a c i t y , i l l u s t r a t i n g c l e a r l y t h e ve ry long t i m e - s p a n r e q u i r e d 
t o i n t r o d u c e an i m p o r t a n t new energy t e c h n o l o g y . 
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The f i r s t - g e n e r a t i o n , w a t e r - c o o l e d n u c l e a r r e a c t o r s make 
use of l e s s than one p e r cen t of t h e energy p o t e n t i a l of u ran ium. 
Near ly a l l of t h e c u r r e n t development work i s going i n t o p e r f e c t i n g 
sodium-cooled s e c o n d - g e n e r a t i o n r e a c t o r s c a l l e d b r e e d e r s . The main 
advan tage of t h e b r e e d e r s w i l l be t h a t they can e x p l o i t ove r 50 p e r 
cen t of t h e f i s s i o n energy p o t e n t i a l of t h e uranium, t h u s e x t e n d i n g 
t h e l i f e t i m e of known uranium r e s e r v e s f rom a few decades t o thousands 
of y e a r s . C o n s t r u c t i o n of t h e f i r s t b r e e d e r d e m o n s t r a t i on p l a n t i n 
t h e US w i l l s t a r t n e x t y e a r . F u l l - s c a l e commercial b r e e d e r s w i l l 
p r o b a b l y make t h e i r appea rance i n t h e l a t e 1980s . 

There do no t appea r t o be any fundamenta l s c i e n t i f i c 
q u e s t i o n s r e g a r d i n g t h e f e a s i b i l i t y of b r e e d e r s . However, q u e s t i o n s 
have been r a i s e d r e g a r d i n g t h e urgency of development and t h e r e l a t i v e 
p r i o r i t y a s s i g n e d t o r e s e a r c h and development work on t h i s program 
compared t o o t h e r energy s o u r c e s . There have a l s o been c h a l l e n g e s 
t o t h e c o n s t r u c t i o n of b o t h t y p e s of n u c l e a r r e a c t o r s on e n v i r o n m e n t a l 
g rounds . Such o b j e c t i o n s a r e c h i e f l y concerned w i t h t h e p o s s i b i l i t y 
of t h e a c c i d e n t a l r e l e a s e of r a d i o a c t i v i t y , e i t h e r from a m a l f u n c t i o n 
of t h e r e a c t o r i t s e l f o r f rom t h e s p e n t f u e l a f t e r i t has been removed 
f rom t h e r e a c t o r f o r u l t i m a t e w a s t e s t o r a g e . The p r o b a b i l i t y of 
s e r i o u s r a d i o a c t i v i t y i n c i d e n t s o c c u r r i n g i s ex t r eme l y low bu t can 
neve r be reduced t o ze ro i n a t h e o r e t i c a l s e n s e . As a r e s u l t , t h e r e 
i s a q u e s t i o n of p u b l i c a c c e p t a n c e of n u c l e a r r e a c t o r s which i s n o t 
y e t e n t i r e l y s e t t l e d . 

Looking f a r t h e r i n t o t h e f u t u r e we can s e e the p o s s i b l e 
u t i l i z a t i o n of n u c l e a r f u s i o n as an energy s o u r c e . I f a p r a c t i c a l 
embodiment of t h i s p r o c e s s can be found , i t would make u s e of l i t h i u m 
and heavy hydrogen as t h e b a s i c f u e l s and would p r o v i d e an a lmost 
i n e x h a u s t i b l e s o u r c e of e n e r g y . However, even s c i e n t i f i c f e a s i b i l i t y 
of deve lop ing f u s i o n r e a c t o r s i s n o t y e t d e m o n s t r a t e d . 

Fus ion would a l s o have r e l a t i v e l y mild e n v i r o n m e n t a l i m p a c t s . 
An o p e r a t i n g sys tem would emit h a r d l y any p o l l u t a n t s , e x c e p t w a s t e 
h e a t , t o t h e s u r r o u n d i n g b i o s p h e r e . The p o t e n t i a l f o r a c c i d e n t s shou ld 
be ex t r eme l y low. The l e a k a g e of t r i t i u m would have t o be avo ided , 
and some r a d i o a c t i v e m a t e r i a l s a s s o c i a t e d w i t h a c t i v a t i o n of t h e 
s t r u c t u r e would h a v e . t o be d i s p o s e d o f , b u t t h e s e problems would be 
s e v e r a l o r d e r s of magni tude s m a l l e r than w i t h f i s s i o n r e a c t o r s . 

N e v e r t h e l e s s , f u s i o n must be c l a s s i f i e d i n t h e s p e c u l a t i v e 
c a t e g o r y u n t i l a d e v i c e i s b u i l t which i s c apab le of a c h i e v i n g n e t 
power p r o d u c t i o n . The c o n d i t i o n s f o r such a s c i e n t i f i c b r e a k t h r o u g h 
a r e known t h e o r e t i c a l l y to i n v o l v e a combina t ion of h i g h t e m p e r a t u r e , 
h i g h f u e l d e n s i t y , and long con ta inment t i m e . I n t e n s i v e r e s e a r c h 
th rough two decades has r e s u l t e d i n c o n t i n u a l l y c l o s e r approach t o 
t h e n e c e s s a r y c o n d i t i o n s . At p r e s e n t , t h e Uni ted S t a t e s i s spending 
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about $60 m i l l i o n pe r y e a r i n t h i s a r e a , and could r e a c h t h e p o i n t 
of d e m o n s t r a t i ng s c i e n t i f i c f e a s i b i l i t y by about 1980. Beyond t h a t 
p o i n t , con t inued development would r e q u i r e much l a r g e r e x p e n d i t u r e s 
of money t o t r a n s l a t e t h e concept i n t o e n g i n e e r i n g p r a c t i c a l i t y . 
By comparison w i t h t h e development s c h e d u l e f o r f i s s i o n power, i t 
can be e s t i m a t e d t h a t t h e f i r s t commercial f u s i o n d e v i c e s a r e n o t 
l i k e l y t o appear b e f o r e t h e y e a r 2000, and t h a t we w i l l be some 
y e a r s i n t o t h e n e x t c en tu r y b e f o r e t h i s energy s o u r c e becomes an 
impor t an t energy p r o d u c e r . 

There i s i n c r e a s i n g i n t e r e s t d u r i n g t h e l a s t few y e a r s 
i n t h e sun as a s o u r c e of ene rgy , a l t h o u g h on ly a few m i l l i o n d o l l a r s 
p e r y e a r i s be ing s p e n t f o r development work. The a t t r a c t i v e n e s s of 
s o l a r energy comes f rom t h e f a c t t h a t t h i s s o u r c e i s abundan t , i n e x -
h a u s t i b l e and a v a i l a b l e eve rywhere . The main drawback i s t h a t t h e 
energy from t h e sun i s d i l u t e . As a r e s u l t one needs l a r g e c o l l e c t i o n 
a r e a s covered w i t h e x p e n s i v e equipment t o t r a p t h e e n e r g y . A f u r t h e r 
drawback i s t h a t t h e d i u r n a l , s e a s o n a l and g e o g r a p h i c a l v a r i a t i o n s i n 
s o l a r i n t e n s i t y impose r e q u i r e m e n t s f o r l a r g e amounts of energy s t o r a g e 
i n most a p p l i c a t i o n s . I t t a k e s ex t reme i n g e n u i t y t o d e v i s e methods f o r 
accompl i sh ing a l l of t h i s w i t h o u t i n c u r r i n g e x c e s s i v e c a p i t a l c o s t s . 
Thus f a r p r a c t i c a l a p p l i c a t i o n s have been l i m i t e d t o a few s m a l l - s c a l e 
household a p p l i c a t i o n s . In t h e f u t u r e , s o l a r energy might become a 
ma jo r worldwide energy s o u r c e . Th i s cou ld come about a s a r e s u l t of 
r i s i n g f u e l c o s t s and env i ronmen ta l p r o t e c t i o n c o s t s f o r t h e a l t e r n a -
t i v e s o u r c e s . I t could a l s o come about t h rough i n n o v a t i v e developments 
i n some of t h e work t h a t i s now be ing s t a r t e d i n s o l a r e n e r g y . Some 
of t h e concep t s which a r e p o t e n t i a l l y a t t r a c t i v e a r e d i r e c t c o n v e r s i o n 
of s o l a r energy t o e l e c t r i c i t y , t h e r m a l c o n v e r s i o n t o e l e c t r i c i t y , and 
t h e use of b i o l o g i c a l p r o c e s s e s t o c o n v e r t s u n l i g h t i n t o hydrogen o r 
me thane . 

Geothermal energy has been used f o r many y e a r s t o p r o d u ce 
e l e c t r i c i t y i n p l a c e s where s team or h o t w a t e r a r e found n e a r t h e 
s u r f a c e . However, t h e r e a r e r e l a t i v e l y few l o c a t i o n s where such c o n -
d i t i o n s p r e v a i l . Recent i n c r e a s e d i n t e r e s t i n geo the rmal energy 
d e r i v e s from s u g g e s t i o n s t h a t energy be o b t a i n e d f rom h o t rock which 
u n d e r l i e s much of t h e e a r t h ' s s u r f a c e a t dep ths of a few m i l e s . I t 
remains t o be seen whe the r d r i l l i n g and h e a t removal p r o c e s s e s can be 
developed to make p r a c t i c a l u s e of t h i s energy s o u r c e . I f s o , t h e 
geo thermal r e s o u r c e i s l a r g e enough t o supp ly a s u b s t a n t i a l p o r t i o n 
of t h e world energy demands. 

As a f i n a l p o s s i b l e energy s o u r c e I would l i k e t o ment ion 
t h e p o s s i b i l i t i e s f o r u s i n g l he s o l i d w a s t e g e n e r a t e d by c i t i e s and 
by a g r i c u l t u r a l a c t i v i t i e s . These m a t e r i a l s can b e burned t o p roduce 
h e a t o r p r o c e s s e d t o g i v e methane . The p o t e n t i a l energy r e c o v e r y i s 
s i g n i f i c a n t , and a w a s t e d i s p o s a l problem might be a l l e v i a t e d a t t h e 
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same t i m e . Here , t h e economics and f e a s i b i l i t y a r e no t so much 
dependent on t h e development of new t e c h n o l o g i e s a s on t h e d e v e l o p -
ment of i n s t i t u t i o n a l a r r angemen ts which could cope s i m u l t a n e o u s l y 
w i t h energy p r o d u c t i o n , secondary m a t e r i a l s r e c o v e r y , and l a r g e -
s c a l e was t e d i s p o s a l i n an e n v i r o n m e n t a l l y a c c e p t a b l e manner . 

I w i l l n o t d i s c u s s o t h e r a l t e r n a t i v e s such as energy 
from wind, t i d e s , ocean c u r r e n t s o r the rmal g r a d i e n t s . Al though a 
number of i n t e r e s t i n g p r o p o s a l s have been advanced t o make use of 
t h e s e s o u r c e s , none of them now a p p e a r s u f f i c i e n t l y a t t r a c t i v e to 
w a r r a n t e x t e n s i v e development work . A d d i t i o n a l u s e of h y d r o - e l e c t r i c 
r e s o u r c e s w i l l be i m p o r t a n t on ly f o r some of t h e deve lop ing n a t i o n s . 

I t would be i n a p p r o p r i a t e f o r me t o c l o s e t h i s d i s c u s s i o n 
of new energy s o u r c e s w i thou t men t ion ing energy demand. The r e a s o n 
we a r e so concerned w i t h t h e development of a l l of t h e s e energy 
t e c h n o l o g i e s i s t h a t we a n t i c i p a t e con t i nue d growth i n demand. 
US energy demand has been growing a t about t h r e e and o n e - h a l f p e r 
cen t p e r y e a r ; t h e e l e c t r i c a l energy p o r t i o n has been growing a t 
seven p e r c e n t p e r y e a r . Most p l a n n i n g i s done on t h e ve ry q u e s t i o n -
a b l e assumpt ion t h a t such growth r a t e s w i l l i n e v i t a b l y c o n t i n u e . 
Thus on ly about one p e r cen t a s much r e s e a r c h and development work 
i s done on energy demand q u e s t i o n s as i s devoted t o supp ly p rob lems . 
N e v e r t h e l e s s , t h e s m a l l amount of r e s e a r c h t h a t has been done on energy 
demand has i n d i c a t e d a l a r g e p o t e n t i a l f o r more e f f i c i e n t energy u s e 
as one s t e p toward a v e r t i n g supp l y s h o r t a g e s . For example, i n p a s -
s enge r t r a n s p o r t , a i r p l a n e s u se e i g h t t imes as much energy p e r p a s -
senger m i l e as do b u s e s . In f r e i g h t t r a n s p o r t a i r p l a n e s u s e 50 t imes 
as much energy as r a i l r o a d s . These s t a t i s t i c s s u g g e s t t h e need f o r 
a r e e x a m i n a t i o n of p o l i c i e s a f f e c t i n g t h e economics of t r a n s p o r t a t i o n . 

Other s e c t o r s of energy use a l s o d i s p l a y g r e a t o p p o r t u n i t i e s 
f o r i n c r e a s e s i n t h e e f f i c i e n c y w i t h which energy i s u s e d . We s ee 
examples r a n g i n g f rom t h e d e s i g n of home a p p l i a n c e s and t h e d e s i g n of 
sys tems t o u se w a s t e h e a t f rom power p l a n t s t o t h e t echno logy f o r 
mining c o a l . A c o n s i d e r a b l e p r e s s u r e toward energy c o n s e r v a t i o n w i l l 
be e v i d e n t i n t h e nex t few y e a r s th rough r i s i n g p r i c e s and t h e r e s u l t -
i ng market a d j u s t m e n t s . I t may a l s o be t ime f o r a t ho rough-go in g 
r e e x a m i n a t i o n of p r e s e n t government p o l i c i e s of promot ing i n c r e a s e d 
energy use t h rough s u b s i d i e s and t a x a t i o n . None of t h e s e changes i s 
l i k e l y t o s o l v e our energy problems by i t s e l f , b u t t o g e t h e r they may 
go a long way towards keep ing energy supply and demand i n b a l a n c e . 
The n a t u r e of t h i s b a l a n c e w i l l have p o l i t i c a l and economic i m p l i c a -
t i o n s f o r t h e Middle E a s t which s h o u l d n o t be over looked a t t h i s 
C o n f e r e n c e . 
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Ex p o s t f a c t o c r i t i c i s m i s a p p e a l i n g . I t b o o s t s t h e ego 
of t h e c r i t i c whose h i n d s i g h t i s c l e a r and u n c l u t t e r e d . I t e n a b l e s 
him t o d e m o n s t r a t e , t o h i m s e l f a t l e a s t , t h a t c a l a m a t i e s cou ld have 
been avoided or i n j u s t i c e s c o r r e c t e d i f on ly he had been i n c h a r g e . 
Th i s can be a p l e a s a n t e x e r c i s e . Most of us know e x a c t l y how we 
would have avoided t h e f i r s t World War i f on ly we had been s i t t i n g 
i n t h e c h a n c e l l e r i e s of Europe a t t h e t i m e . T h i s t y p e of c r i t i c i s m 
can a l s o be u n g r a c i o u s . We have h e a r d r e c e n t l y t h a t P r e s i d e n t 
L i n c o l n has been o v e r r a t e d because he d id n o t a d v o c a t e t h e s o c i a l 
m ing l ing of r a c e s a t t h e same t ime h e f r e e d t h e s l a v e s . Such c r i t i -
cism can be of v a l u e i f i t gu ide s us t o t h e avo idance of f u t u r e e r r o r 
bu t i t i s u s u a l l y s t a l e and f l a t ; i t i s r a r e l y meant by t h e c r i t i c 
t o be c o n s t r u c t i v e and n e v e r i s i t cons t rue d as such by t h o s e b e i n g 
c r i t i c i z e d . 

Today t h e i n t e r n a t i o n a l o i l i n d u s t r y i s f a c i n g w i d e -
s p r e a d a t t a c k s and even condemnation i n t h i s c o u n t r y , i n o t h e r c o n -
suming c o u n t r i e s , and i n t h e p roduc in g c o u n t r i e s . There may be 
some i n t h e i n d u s t r y i t s e l f who c l a im n e v e r t o have made e r r o r o r 
misjudgment bu t I have n e v e r met such a p a r a g o n . There a r e some, 
however , who, a t any g iven t i m e , have m a i n t a i n e d t h a t t h e s t a t u s 
quo was p e r f e c t and must n o t be changed . I have met a few of t h e s e . 
But t he m a j o r i t y of t h e i n d u s t r y e x e c u t i v e s r e c o g n i z e t h a t change i s 
i n e v i t a b l e and they a r e p r e p a r e d t o a d j u s t t o i t . 

The c r i t i c s of t h e i n d u s t r y run a wide gamut f rom t h o s e 
who say t h a t i t i s slow t o r e c o g n i z e changing t i m e s , t o t h o s e who 
a s c r i b e on ly e v i l t o i t s a c t i o n s and to i t s m o t i v e s . I have j u s t 
r e t u r n e d from a s h o r t t o u r of L a t i n America; i n one coun t ry t h e r e 



were p o s t e r s and s i g n s on w a l l s a c c u s i n g t h e o i l i n d u s t r y of suck ing 
dry t h e b lood of t h e coun t ry and c a l l i n g f o r t h e immediate n a t i o n a l -
i z a t i o n w i t h o u t compensat ion of a l l of i t s a s s e t s . Th is was i n a 
coun t ry where t h e o i l i n d u s t r y had i n v e s t e d hundreds of m i l l i o n s of 
d o l l a r s and only a few days e a r l i e r f i n a l l y had begun p r o d u c t i o n . 
Not much b lood had been s u c k e d . And such p o s t e r s , i f they a r e eve r 
s u s p e c t e d of r e f l e c t i n g t h e views of t h e government , can h a r d l y be 
a recommended method of encourag ing new i n v e s t m e n t s . 

C r i t i c s of t h e i n d u s t r y i n t h e Middle E a s t f r e q u e n t l y 
b a s e t h e i r judgment on i t s a c t i o n s i n t h e i n t e r - w a r p e r i o d o r even i n 
t h e e a r l y days of t h i s c e n t u r y . The sums p a i d by t h e companies i n 
f e e s and r o y a l t i e s a t t h a t t ime were indeed sma l l and t h e p r o f i t s of 
t h e i n d u s t r y sometimes were l a r g e . But t h e i n d u s t r y was new; t h e 
r i s k s were g r e a t and t o j u d g e any a c t i o n t aken t h en by t o d a y ' s s t a n d -
a r d s , t o complain t h a t t h e i n d u s t r y d i d n o t , f i f t y y e a r s ago, s p l i t 
p r o f i t s e q u a l l y or o f f e r p r o d u c i n g governments a s h a r e i n t h e p r o -
duc ing end of t h e i n d u s t r y , demands r e t r o s p e c t i v e l y a change of 
t h i n k i n g which d id no t and could n o t have e x i s t e d . These c r i t i c s a sk 
f o r a c o l l e c t i v e r e s p o n s i b i l i t y of t h e i n d u s t r y a t a t ime when t h e 
i n d u s t r y i t s e l f was d i v i d e d by f i e r c e c o m p e t i t i o n . Had one company 
i n one coun t ry v o l u n t a r i l y o f f e r e d i n 1930 what t h e p r o d u c i ng c o u n t r i e s 
have ach i eve d today i t would have been immedia te ly wiped out by com-
p e t i t i o n which could have won much more advantageous te rms i n o t h e r 
c o u n t r i e s . We must remember t h a t c o o p e r a t i o n among t h e p roduc ing 
l a n d s was s c a r c e l y a concept f o r t y y e a r s ago. Even OPEC's f i r s t few 
y e a r s were h a r d ; i t was on ly w i t h t h e s i g n s of an impending world 
wide o i l s h o r t a g e t h a t OPEC's i n f l u e n c e began t o be s i g n i f i c a n t and 
on ly then t h a t p r o s p e c t s of c o l l e c t i v e a c t i o n by t h e p r o d u c e r s 
become r e a l i s t i c . 

I imagine I would b r i n g s m i l e s t o a l l f a c e s — some 
i n d u l g e n t and some c y n i c a l — i f I were t o a t t e m p t a l o n g e r d e f e n s e 
h e r e of t h e i n d u s t r y ' s p a s t a c t i o n s . An a p o l o g i a f o r t h e t r a d i t i o n a l 
sys tem of c o n c e s s i o n s might seem t o p u t me i n t o t h e ranks of t h e 
demented . Yet g iven t h e wor ld as i t e x i s t e d  f o r t y o r s i x t y y e a r s ago 
I doubt i f t h e r e could have been a n o t h e r system which would have worked 
as w e l l . Even g iven p e r f e c t r e t r o s p e c t i o n , i t appea r s to have been 
e f f i c i e n t i n f i n d i n g and p r o d u c i n g o i l , p r o v i d i n g t h e wor ld w i t h 
cheap, abundant ene rgy , and g i v i n g t h e p roduc ing n a t i o n s l a r g e and i n 
many ca se s enormous and growing s o u r c e s of f u n d s . Th i s i n i t s e l f 
shou ld be viewed a s an e x c e l l e n t accompl ishment . N o n e t h e l e s s , t h e r e 
i s c r i t i c i s m of p a s t a c t i o n s ; t h e consumers complain t h a t t h e p r i c e s 
they p a i d f o r o i l were n o t low enough, and t h e p r o d u c e r governments 
t h a t t h e payments made t o them s h o u l d have been even h i g h e r . On 
b a l a n c e I would s a y , b o t h consumers and p roduce r governments p r o f i t e d . 

F u t u r e h i s t o r i a n s and p h i l o s o p h e r s may look a t t h e a c t i o n s 
of t h e i n d u s t r y from q u i t e a d i f f e r e n t d i r e c t i o n . They v e r y l i k e l y 



w i l l look a t t h e squande r in g of r e s o u r c e s of t h i s g e n e r a t i o n and 
be a p p a l l e d a t i t s consequences t o t h e p l a n e t and t h e l a c k of p e r -
manent b e n e f i t i t ha s b rough t t o many consumers and t o p r o d u c e r s . 
Senor Pe rez A l fonso of Venezue la , whom I c o n s i d e r a g r e a t and good 
man, has f o r y e a r s urged h i s coun t ry t o cu t back o i l p r o d u c t i o n 
and, more i m p o r t a n t , t o r educe o i l r e v e n u e . Th i s income i s n o t 
be ing used w i s e l y , i s h i s t h e s i s ; i t ha s weakened t h e moral f i b e r 
of t h e p e o p l e ; i t has d e s t r o y e d t h e l o c a l a r t i s a n . The o i l should 
be k e p t i n t h e ground; t h e n a t i o n a l income shou ld be r e d u c e d , f o r 
t h i s i s t h e on ly way t h e government and t h e p e o p l e can be f o r c e d 
i n t o t h e d i s c i p l i n e and s e l f - a b n e g a t i o n which a r e n e c e s s a r y t o pu rge 
t h e body p o l i t i c and r e g e n e r a t e t h e s o u l of t h e p e o p l e . 

Kuwait and Libya have a c t u a l l y reduced p r o d u c t i o n . Con-
s e r v a t i o n was one of t h e r e a s o n s f o r do ing t h i s , b u t t h e v iews of 
Sen io r Pe rez A l fonso must a l s o have been t a k e n i n t o account t h e r e . 

T h e o r e t i c a l economis t s p l a y w i t h t h e i r models and they look 
w i t h s c o r n on t h e views of Pe rez Al fonso and t h e a c t i o n s of Kuwait 
and L i b y a . They speak of " d i s c o u n t e d cash f l o w " ; of " p r e s e n t v a l u e 
of o i l produced i n 1990" and they f i n d no s e n s e wha t soeve r i n v o l u n -
t a r y r e l i n q u i s h m e n t of p r e s e n t income. What they f a i l t o s e e i s 
t h e main p o i n t of t h e Kuwai t i a c t i o n and t h e P e r e z A l fonso t h e s i s . 
I f money i s s p e n t i n n o n - p r o d u c t i v e ways , what v a l u e t o t h e coun t ry 
i s t h e r e i n i n c r e a s i n g o i l p r o d u c t i o n o r even i n m a i n t a i n i n g i t ? 
Would i t no t be b e t t e r t o keep t h e o i l i n t h e ground and l e t i t be 
used by f u t u r e g e n e r a t i o n s ? Fu r the rmore , t h e y b e l i e v e t h e p r i c e of 
o i l can be expec ted to r i s e , a t l e a s t i n t h e n e x t decade o r two; 
and s u b s t a n t i a l l y h i g h e r income pe r b a r r e l would be won i n 1980 
than i n 1972. 

Th i s i s a p e s s i m i s t i c v iew, b u t i n some ca se s i t i s a 
r e a l i s t i c one and i t shou ld n o t be r i d i c u l e d ; n e i t h e r shou ld a t t e m p t s 
be made to pe r suad e t h e p r o d u c e r s t h a t t h e i r v iews a r e misgu ided o r 
wrong, a t l e a s t under p r e s e n t c i r c u m s t a n c e s . The on ly conv inc ing 
argument i s t o change t h e c i r c u m s t a n c e s . 

Few governments have t h e courage o r h o n e s t y t o admit t h a t 
t h e y cannot use t h e i r income w i s e l y and t h e r e f o r e hope t h a t a s u e -
c e s s o r regime w i l l have g r e a t e r c a p a c i t y and g r e a t e r i n t e g r i t y . 
The beau i d e a l of Pe rez Al fonso i s pe rhaps r e a l i z e d i n Kuwait bu t 
even t h e r e I s u s p e c t t h a t t h e hope of h i g h e r p r i c e s f o r f u t u r e p r o -
d u c t i o n p layed a t l e a s t as i m p o r t a n t a r o l e i n t h e d e c i s i o n t o c u t 
back p r o d u c t i o n as d i d t h e e f f o r t a t s e l f d i s c i p l i n e and t h e d e s i r e 
to s e c u r e t h e w e l l b e i n g of f u t u r e g e n e r a t i o n s . 

The t h e o r e t i c a l economis t i s t h e o r e t i c a l l y on sound ground 
and t h e r e i s no r e a s o n why t h e p r a c t i c e cou ld a o t b e a d j u s t e d t o meet 
t h e t h e o r y . I f o i l income i s i n v e s t e d w i s e l y a t home o r ab road , t h e 
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b e n e f i t s t o t h e o i l p roduc ing c o u n t r i e s could be g r e a t e r than any 
hoped f o r i n c r e a s e s i n cumula t ive f u t u r e income; t h i s g e n e r a t i o n 
as w e l l as t h e n e x t cou ld be e l e v a t e d . 

I t w i l l be a m a t t e r of c o n s i d e r a b l e impor tance t o t h e 
consumer t o d e m o n s t r a t e t o t h e p r o d u c e r governments t h a t t hey can 
i n v e s t t h e i r income w i s e l y ; t h a t i n v e s t m e n t s a t home w i l l r a i s e t h e 
l i v i n g s t a n d a r d s of t h e i r p e o p l e and t h a t i n v e s t m e n t s abroad w i l l 
e a r n a t l e a s t a s much as o i l p r i c e s w i l l r i s e . To say t h a t Arab 
governments w i l l have huge c a p i t a l s u r p l u s e s i s , of c o u r s e , q u i t e 
c o r r e c t ; bu t t h e Arab wor ld as a whole w i l l n o t be c a p i t a l r i c h i n 
t h e immediate f u t u r e . I f Arab n a t i o n a l i s m , o r indeed t h e e x p r e s s i o n 
"Arab w o r l d " means more than j u s t an a n t i - I s r a e l p o l i c y , t h e n t h e 
o i l p r o d u c e r s w i l l have to c o n s i d e r t h e p o s s i b i l i t y of i n c r e a s e d 
i n v e s t m e n t s i n t h e o i l - p o o r Arab c o u n t r i e s . Another c o n s i d e r a t i o n 
i s t h e p o s s i b i l i t y , which eve ry o i l p roduce r must f a c e , t h a t new 
forms of e n e r g y , new hydrocarbon d i s c o v e r i e s o r new methods of d i s -
covery w i l l mean t h a t o i l p r o d u c t i o n v o l u n t a r i l y f o r egon e now w i l l 
neve r be made u p . I d o n ' t mean t o imply t h a t t h i s i s a c e r t a i n t y ; 
i t i s n o t a f o r e c a s t of even a p r o b a b i l i t y ; b u t i t i s p o s s i b l e . 

OPEC was founded a l i t t l e over a decade ago amid g e n e r a l 
s k e p t i c i s m as t o i t s chances of s u c c e s s . There a r e s t i l l t h o s e who 
c o n s i d e r i t a m o n s t r o s i t y which cannot endure much l o n g e r . Th i s 
s k e p t i c i s m seemed j u s t i f i e d a t f i r s t — a t l e a s t p a r t i a l l y . OPEC 
f o r t e n y e a r s was no t a b l e to a c h i e v e i t s p r imary o b j e c t i v e of 
r a i s i n g t a x r e f e r e n c e p r i c e s back t o p re -1960 l e v e l s . Venezuela 
was t h e p r ime mover i n OPEC, i t s i n s p i r a t i o n and i t s i n n o v a t o r . 
Venezuela saw q u i t e c l e a r l y t h a t p r i c e s could n o t be r a i s e d as long 
as t h e r e was an o i l s u r p l u s i n t h e wor ld and Venezuela p roposed 
i n t e r n a t i o n a l p r o - r a t i o n i n g — d e l i b e r a t e cu tbacks of p r o d u c t i o n . 
The Venezuelan a n a l y s i s was of c o u r s e c o r r e c t b u t i t s e x e c u t i o n 
proved i m p o s s i b l e . No coun t ry was w i l l i n g t o cu t back p r o d u c t i o n , 
a t l e a s t n o t i n acco rdance w i t h a f o r m u l a a c c e p t a b l e t o t h e r e s t of 
t h e OPEC membership. 

The s i t u a t i o n changed i n 1967 w i t h t h e c l o s i n g of t h e 
Suez C a n a l . Tankers were i n s h o r t supp ly and t h e Med i t e r r anea n 
o i l became of un ique impor t anc e t o t h e w o r l d , i n t h a t i t could n o t 
be made up e l s ewhe r e i f l o s t . Libya r e a l i z e d t h i s and i t imposed 
p r o d u c t i o n l i m i t a t i o n s and t h e n n e g o t i a t e d h i g h e r p r i c e s . "Nego-
t i a t e " i s n o t t h e r i g h t word. P r i c e i n c r e a s e s were won t h e r e and i n 
t h e s t a t e s of t h e P e r s i a n Gulf i n 1970 and 1971. C o i n c i d e n t a l l y 
w i t h t h e s e p r i c e i n c r e a s e s , a l l o i l p roduc in g c o u n t r i e s excep t Saudi 
A r a b i a , and p e r h a ps I r a q , were a b l e t o s e e t h a t t h e i r p r o d u c t i o n 
would r e a c h maximum l e v e l s i n a s h o r t t i m e , p robab l y w i t h i n t h i s 
decade , and t h en would s t a r t t o d e c l i n e . A l l p r o d u c e r governments 
became s i m u l t a n e o u s l y much more i n t e r e s t e d i n i n c r e a s e d payments 
p e r b a r r e l t han i n i n c r e a s i n g volumes of p r o d u c t i o n . 



Produce r r e s t r i c t i o n s o r c o n s e r v a t i o n measures , such as 
t h o s e t aken by Libya o r Kuwait , cou ld s c a r c e l y be c o n s i d e r e d h o s -
t i l e a c t s even i f t h e r e s u l t i s h i g h e r p r i c e s . The s u g g e s t i o n h a s 
been made t h a t t h e o i l p r o d u c e r s a r e under o b l i g a t i o n t o c o n t i n u e 
p r o d u c t i o n expans ion and t o keep p r i c e s low. The a r r o g a n c e of 
such an a t t i t u d e smacks more of t h e l a s t c e n t u r y than of t h i s one , 
and I hope i t i s n ' t s e r i o u s l y t a k e n by t h e p r o d u c e r s a s i n any way 
c h a r a c t e r i s t i c of t h e ma jo r consuming n a t i o n s . I have hea rd no one 
sugges t t h a t t h e au tomobi le m a n u f a c t u r e r s of D e t r o i t o r T u r i n a r e 
under any o b l i g a t i o n t o s e l l t h e i r p r o d u c t s a t c o n s t a n t o r d e c l i n i n g 
p r i c e s . 

The r e c u r r e n t p r e d i c t i o n of OPEC's c o l l a p s e i g n o r e s s e v e r a l 
c r u c i a l f a c t o r s ; t h e f i r s t i s t h a t n o t a l l OPEC c o u n t r i e s need or 
even want a d d i t i o n a l income; t h e second i s t h a t n o t a l l , i ndeed v e r y 
few of t h e p r o d u c e r s , would be w i l l i n g t o t r y t o i n c r e a s e s a l e s by 
c u t t i n g p r i c e s ; and t h i r d , t h e r e i s no p r e s e n t a l t e r n a t i v e t o o i l . 
To compare OPEC w i t h any c o f f e e p r o d u c e r s ' a s s o c i a t i o n i s l a u g h a b l e 
and to say t h a t OPEC cannot l a s t because no p r o d u c e r ' s c a r t e l ha s e v e r 
l a s t e d , i g n o r e s c u r r e n t r e a l i t i e s . 

The Uni t ed S t a t e s i s now t h e w o r l d ' s l a r g e s t i m p o r t e r of 
o i l and t h e s i t u a t i o n shows every s i g n of g e t t i n g w o r s e . I n 1970 
we impor ted 3 . 2 m i l l i o n b a r r e l s p e r day of o i l ; i n 1971 3 . 7 ; t h i s 
y e a r impor t s r o s e t o 4 . 6 m i l l i o n b a r r e l s p e r day and n e x t y e a r t h e 
e s t i m a t e s a r e n e a r l y 6 . 0 m i l l i o n b a r r e l s a day . Ten y e a r s ago our 
s h u t - i n c a p a c i t y exceeded our i m p o r t s ; today we have a lmos t no 
s p a r e c a p a c i t y . 

The impor ted o i l w i l l c o s t u s , i n payments t o p r o d u c e r 
governments , a round $2 .5 b i l l i o n i n 1973, based on p u b l i s h e d t a x 
and r o y a l t y f i g u r e s . There w i l l be a d d i t i o n a l c o s t s i n s h i p p i n g , 
f o r e i g n r e f i n i n g , n o n - r e m i t t a n c e of p r o f i t s of t h e o i l i n d u s t r y 
which could r a i s e t h i s something c l o s e to $5 b i l l i o n . Some of t h i s 
w i l l be r e t u r n e d i n i n c r e a s e d t r a d e , p a r t i c u l a r l y f o r o i l impor ted 
from Venezuela and Canada, bu t we f i n d t h a t t h e m a r g i n a l d o l l a r of 
income i n t h e E a s t e r n Hemisphere i s s p e n t i n t h e E a s t e r n Hemisphere 
— n o t i n t h e United S t a t e s — and i n c r e a s e d i m p o r t s f rom t h e 
E a s t e r n Hemisphere a r e d r a i n s on our b a l a n c e of payments w i t h a lmos t 
no o f f - s e t t i n g t r a d e a d v a n t a g e s . S e c r e t a r y of Commerce P e t e r s o n 
has j u s t announced t h a t our b a l a n c e of t r a d e t h i s y e a r w i l l be 
worse than l a s t y e a r ' s $2 b i l l i o n d e f i c i t ; i n t h e second q u a r t e r of 
t h i s y e a r t h e annua l r a t e was over $7 b i l l i o n . R e v a l u a t i o n of c u r -
r e n c i e s may h e l p our e x p o r t s and we hope i t w i l l h e l p r educ e our 
i m p o r t s , bu t i t has had no d i s c e r n i b l e i n h i b i t i n g e f f e c t on our o i l 
i m p o r t s . The r a t e of growth i n o i l impor t s i s i n c r e a s i n g and, w i t h 
cu r rency a d j u s t m e n t s , t h e amount p a i d p e r p a r r e l has a l s o gone u p . 
With t h e f u r t h e r p r i c e i n c r e a s e s we expec t and w i t h p r o s p e c t i v e 
impor t s of 12 m i l l i o n b a r r e l s p e r day i n 1980, t h e n e t c o s t t o t h e 



US could be over $10 b i l l i o n a y e a r , t a k i n g i n t o account company 
r e m i t t a n c e s and t h e most o p t i m i s t i c f i g u r e s on i n c r e a s e d US e x p o r t s 
connec ted w i t h t h i s t r a d e . 

I should p o i n t out h e r e t h a t t h e impor t f i g u r e of 12 
m i l l i o n b a r r e l s a day i n 1980 was c o n s i d e r e d t o t a l l y u n r e a l i s t i c when 
we f i r s t s t a r t e d u s i n g i t two y e a r s a g o . Now, i n view of peak ing ou t 
of domes t i c p r o d u c t i o n i n t h e Uni ted S t a t e s , t h e d i f f i c u l t i e s i n 
d r i l l i n g i n t h e C o n t i n e n t a l S h e l f , d e l a y s i n t h e Alaskan p i p e l i n e and, 
most i m p o r t a n t , t h e n a t u r a l gas s h o r t a g e s , t h e s e impor t f i g u r e s cou ld 
p rove t o be c o n s e r v a t i v e . Impor t s i n 1973, a s I p o i n t e d o u t , w i l l be 
over a m i l l i o n b a r r e l s a day h i g h e r than i n 1972 and i f t h i s growth 
r a t e c o n t i n u e s , i m p o r t s i n 1980 could be c l o s e r t o 15 m i l l i o n 
b a r r e l s a day . I hope n o t ; i n f a c t I hope v e r y s t r o n g l y t h a t my own 
coun t ry w i l l t a k e v i g o r o u s a c t i o n t o r e v e r s e t h e s e t r e n d s . I have 
o u t l i n e d f r e q u e n t l y on o t h e r p l a t f o r m s t h e measures t h a t might be 
c o n s i d e r e d to p r o t e c t o u r s e l v e s . Some w i l l be expens iv e and many 
w i l l be unpopula r b u t they a r e c r e d i b l e and t h ey must be t a k e n . I 
have f r e q u e n t l y e x p r e s s e d my a b s o l u t e c o n v i c t i o n t h a t we w i l l indeed 
move soon i n t h i s d i r e c t i o n . 

These a r e , of c o u r s e , l a r g e l y domes t i c measures bu t t hey 
have an i n t i m a t e c o n n e c t i o n w i t h t h e s u b j e c t a t hand . That i s t h e 
consumer-producer-company r e l a t i o n s h i p . I t has been s u g g e s t ed a t 
v a r i o u s t imes t h a t i t i s somehow u n n a t u r a l and even immoral t h a t t h e 
Mid-East c o u n t r i e s shou ld s e l l t h e i r o i l a t p r i c e s 10 and even 20 
t i m e s c o s t of p r o d u c t i o n ; and " n a t u r a l f o r c e s " — wha teve r they a r e 
— w i l l i n e v i t a b l y b r i n g p r i c e s down. I t ha s n e v e r been sugges t ed 
t h a t t h i s fo rmula shou ld app ly t o US domes t ic o i l . The c o s t of t h i s 
p r o d u c t i o n a f t e r a l l v a r i e s c o n s i d e r a b l y . Some of t h e most p r o -
d u c t i v e f i e l d s i n Texas and L o u i s i a n a have a c o s t of p r o d u c t i o n on ly 
s l i g h t l y more than t h a t of t h e Middle E a s t ; c o s t of p r o d u c t i o n i n 
s t r i p p e r - w e l l s r u n s to $3 a b a r r e l or h i g h e r . Does anyone t h i n k t h a t 
t h e r e shou ld be o r could be a m u l t i p l e p r i c e sys tem f o r o i l i n t h e 
Un i t ed S t a t e s based e x c l u s i v e l y on cos t of p r o d u c t i o n ? In t ime of 
supp ly c o n s t r a i n t or p h y s i c a l l i m i t a t i o n s on *suppl ies , t h e same 
p r i n c i p l e must a p p l y ; t h e c o s t of t h e m a r g i n a l b a r r e l w i l l t end t o 
s e t wor ld p r i c e s . U l t i m a t e l y , i f n o t a l r e a d y , i t w i l l be t h e c o s t 
of a l t e r n a t i v e f u e l s which w i l l s e t o i l p r i c e s — n o t t h e c o s t of 
p r o d u c t i o n of t h e c h e a p e s t o i l . 

We e n t e r e d a new e r a i n energy s u p p l i e s i n 1967. Era i s 
t o o g rand a word; t h i s p e r i o d of s e l l e r s ' ascendancy and b u y e r s ' 
ex t reme v u l n e r a b i l i t y w i l l b e b r i e f , p r o b a b l y w i l l n o t l a s t l o n g e r 
t ha n twenty• o r t w e n t y - f i v e y e a r s ; and i t may be c o n s i d e r a b l y s h o r t e n e d . 
How long i t i s , and what i t s consequences w i l l be f o r p r o d u c e r s and 
consumers w i l l depend l a r g e l y on how t h e new r e l a t i o n s h i p s of t h e 
p r o d u c e r s and t h e consumers d e v e l o p . 



The s t r e n g t h of t he p roduc ing governments now i s 
u n d e n i a b l e . I have d e s c r i b e d t h i s i n v a r i o u s t e s t imony i n t h e 
House and Sena te , and i n dozens of forums i n t h e Uni ted S t a t e s 
and I have n o t concea led my mot ives f o r doing s o ; I have been 
t r y i n g to p rod t h e Uni ted S t a t e s t o a c t i o n ; t o h e l p c r e a t e an 
a tmosphere i n which t h e s e a c t i o n s w i l l be a c c e p t a b l e . The t r e n d 
i n impor t s i s d i s t u r b i n g and should be r e v e r s e d . I am c e r t a i n l y 
n o t going t o change my t o n e h e r e and emphasize t h e s t r e n g t h s of 
t h e consumers o r t h e weaknesses of t h e p r o d u c e r s . I do want t o 
p o i n t out as I have e l sewhere t h a t t h e s i t u a t i o n i s t emporary ; 
i t w i l l be s u r v i v e d , one way o r t h e o t h e r , and t h e energy p i c t u r e 
i n t h e nex t c e n t u r y w i l l be ve ry d i f f e r e n t f rom t h a t of t o d a y . 

T h r e a t s t o use o i l a s a p o l i t i c a l weapon made by t h e 
government of Libya and o t h e r s a r e of c o n s i d e r a b l e a s s i s t a n c e 
i n g e t t i n g p o p u l a r a c c e p t a n c e of t h e p roposed b e l t - t i g h t e n i n g ; 
of measures t o conserve energy and t o develop domes t i c r e s e r v e s 
and new energy fo rms . Although t h e s e t h r e a t s a r e d i r e c t e d l a r g e l y 
a t t h e Uni ted S t a t e s , t h e Uni ted Kingdom and West Germany — indeed 
a l l consumer n a t i o n s — cannot h e l p bu t n o t e them and a l l cannot 
f a i l t o ask i f t hey could n o t be s u b j e c t t o such t h r e a t s sometime 
i n t h e f u t u r e over i s s u e s n o t p r e s e n t l y c l e a r o r even known. 

Any t h r e a t s t o cu t o f f o i l s u p p l i e s a r e , of c o u r s e , d i s -
c o n c e r t i n g and must be t a k e n s e r i o u s l y . I f a consumer ' s normal 
supply i s d i s r u p t e d f o r p o l i t i c a l r e a son s and i f t h e r e i s n o t an 
adequa te supply of a l t e r n a t i v e o i l , t h e consequences could b e most 
g r a v e . No coun t ry engaging i n normal commercial r e l a t i o n s w i t h 
a n o t h e r i n a p r o d u c t as i m p o r t a n t as o i l could look w i t h equan imi ty 
on i t s s u p p l i e s b e i ng b locked and no one should t h i n k t h a t any con-
sumer could a c c e p t such a c t i o n w i t h o u t l ook ing a t m e a s u r e s , no 
m a t t e r how d r a s t i c , t o p r o t e c t i t s e l f . 

The consumers a r e , of c o u r s e , no t t o t a l l y w i t h o u t power, 
or r a t h e r I should say they would n o t be w i t h o u t power i f they were 
u n i t e d . The OECD (The O r g a n i z a t i o n f o r Economic Coopera t ion and 
Development) c o n t a i n s a l l of t h e ma jo r consumer - impor te r s of o i l and 
i t conce ivab ly could evo lv e i n t o an a c t i o n body — but i t would be 
d i f f i c u l t . The Under S e c r e t a r y of S t a t e , Mr. John I r w i n , l a s t s p r i n g 
r a i s e d w i t h t h e European Economic Community t h e p o s s i b i l i t y of 
i n c r e a s e d c o o p e r a t i o n w i t h them on energy m a t t e r s . The s u b j e c t ha s 
a l s o been i n f o r m a l l y d i s c u s s e d w i t h t h e J a p a n e s e and o t h e r s and t h e 
advan tages i f n o t t h e mechanism of such c o o p e r a t i v e e f f o r t a r e w e l l 
u n d e r s t o o d ; t h e d i s a d v a n t a g e s of i s o l a t e d , i n d i v i d u a l e f f o r t s i n t h e 
energy f i e l d a r e even c l e a r e r . We a l l need new s o u r c e s of energy 
a l r e a d y ; t h i s w i l l become much more e v i d e n t i n t h e nex t few y e a r s , 
even assuming t o t a l t r a n q u i l i t y i n OPEC and u n r e s t r a i n e d p r o d u c t i o n 
i n a l l OPEC c o u n t r i e s up to t h e p h y s i c a l c a p a c i t y l e v e l . 



82. 

And we would need to look f o r new energy s o u r c e s even i f o i l 
p r i c e s were d e c l i n i n g a s some have p r e d i c t e d . I f we do n o t — 
i f we mere ly s i t back and use up t h e o i l — I s u s p e c t f u t u r e 
o b s e r v e r s w i l l ask why we did. no t s e e t h e p a r a l l e l w i t h gas s u p p l i e s 
i n t h e Uni ted S t a t e s . Gas p r i c e s have been k e p t down by government 
r e g u l a t i o n s ; consumption has i n c r e a s e d r a p i d l y and a t t h i s moment 
t h e supply curb i s c r a s h i n g i n t o t h e demand cu rb ; domes t ic p r o -
d u c t i o n i s d e c l i n i n g and t h e demand f o r gas cannot be met . We now 
look to impor t s of l i q u e f i e d n a t u r a l gas a t p r i c e s much h i g h e r t ha n 
t h e domes t i c p r i c e s , sometimes s i x o r even t e n t imes as h igh as 
we l lhead p r i c e s . Or we look t o impor ted o i l t o make up t h e energy 
d e f i c i t . Should we f a c e an a c t u a l s h o r t a g e of o i l i n t h e n e x t 
decade — caused e i t h e r by p h y s i c a l o r p o l i t i c a l f a c t o r s — t h e r e 
w i l l be no cheap a v a i l a b l e a l t e r n a t i v e . Unless new sou rce s of 
energy a r e developed ve ry q u i c k l y , t h e r e w i l l be no a l t e r n a t i v e a t 
any p r i c e . 

We as consumers should r e c o g n i z e t h a t t h e o i l " e r a " ha s 
e n t e r e d a new p h a s e ; p r i c e s a r e go ing up and s u p p l i e s a r e l i m i t e d ; 
t h i s i s no t a p l e a s a n t p r o s p e c t . I t would be f a r n i c e r t o say t h a t 
OPEC w i l l c o l l a p s e , t h a t p r i c e s w i l l d e c l i n e and t h a t s u p p l i e s w i l l 
be u n l i m i t e d f o r e v e r a f t e r . This would be a dangerous p a t h t o f o l -
low. I f I might t a k e a few r e f e r e n c e s ou t of c o n t e x t , we have been 
t a u g h t to " c o n s i d e r t h e l i l i e s how t h ey grow; t h e y t o i l n o t ; they 
s p i n n o t ; y e t v e r i l y I say un to you t h a t Solomon i n a l l of h i s 
g l o r y was n o t a r r a y e d as one of t h e s e . " Th i s a d v i c e , I b e l i e v e , i s 
l e s s a p p l i c a b l e to our immediate energy problem t h a n i s t h e p a r a b l e 
of t h e t i m i d s e r v a n t who, when g iven a t a l e n t , b u r i e d i t r a t h e r t ha n 
p u t t i n g i t t o work and was then c a s t h imse l f i n t o h e l l ; or pe rhaps 
even more a p t i s t h e one of t h e f o o l i s h v i r g i n s who d i d n o t s e c u r e 
f o r themse lves a d e q u a t e s u p p l i e s of o i l to s e e them th rough t h e 
n i g h t . To s w i t c h my s o u r c e s : l i s t e n i f you must to t h e s i r e n song 
of cheap a v a i l a b l e energy i n u n l i m i t e d q u a n t i t i e s , bu t make s u r e 
you a r e f i r m l y bound t o t h e mast and make s u r e t h a t t h o s e who c o n t r o l 
t h e d i r e c t i o n of t h e s h i p have t h e i r eyes f i r m l y on t h e i r g o a l and 
t h e i r e a r s s t u f f e d t i g h t l y s h u t . 

I f consumers band t o g e t h e r t o s e a r c h f o r new energy forms 
o r t o r a t i o n a v a i l a b l e energy i n p e r i o d s of s h o r t a g e s , t h i s shou ld 
cause no s u r p r i s e o r o f f e n s e . I f consumers encourage companies t o 
r e s i s t f u r t h e r p r i c e i n c r e a s e s , t h i s shou ld a l s o cause no s u r p r i s e . 
Many consumers a l r e a d y b e l i e v e t h a t t h e companies have no t been 
a d e q u a t e l y v i g o r o u s i n r e s i s t i n g p r o d u c e r demands, a s they could and 
u s u a l l y d id p a s s on t h e i n c r e a s e d c o s t s to t h e consumers. The p r o -
ducer governments have banded t o g e t h e r i n a w e l l f u n c t i o n i n g o r g a n i z a -
t i o n . T h e i r immedia te a d v e r s a r i e s a r e on ly t h e companies — an 
unequa l c o n t e s t . Some consumers , a t l e a s t t h e m a j o r ones , have 
a c c e p t e d , w i t h r e a s o n a b l e e q u a n i m i t y , t h e p r i c e i n c r e a s e s f o r c e d on 



t h e companies i n t h e l a s t two y e a r s . The poor ones , I n d i a and 
t h e P h i l l i p i n e s t o ment ion only two, have been ha rd p r e s s e d even 
t o a c c e p t l a s t y e a r ' s i n c r e a s e s . How they w i l l pay f o r f u t u r e 
i n c r e a s e s i s no t c l e a r . I t i s c e r t a i n , however, t h a t they w i l l be 
h u r t b a d l y . 

The consumers must t a k e a c t i o n t o s e c u r e adequa t e s u p p l i e s 
of energy f o r themse lves n o t on ly f o r t h e n e x t decade b u t f o r t h e 
nex t c e n t u r y . This w i l l have l i t t l e to do, i n t h e long r u n , w i t h 
t h r e a t s t o cut o f f o i l s u p p l i e s but w i l l be based on t h e c l e a r , i n d i s -
p u t a b l e f a c t t h a t o i l s u p p l i e s a r e f i n i t e and n o t r e p l e n i s h a b l e ; t h a t 
l ow-cos t energy from hydrocarbons w i l l sometime no l o n g e r be a v a i l a b l e 
t h a t new sou rce s of hydroca rbons from c o a l and s h a l e w i l l be a t h i g h e r 
c o s t s and t h a t new s o u r c e s of energy — from t h e sun , geo the rma l t r a p s 
t i d e s and t h e atom — must be found and developed v e r y soon. Th i s 
a c t i o n must be t aken by t h e consumers as i t i s of v i t a l impor t ance 
t o them. Whether i t i s done i n a d e l i b e r a t e , c o o r d i n a t e d f a s h i o n , 
as i s d e s i r a b l e , or p i e c e - m e a l and e r r a t i c a l l y as now seems t o be t h e 
c a s e , o r f r a n t i c a l l y when s h o r t a g e s a c t u a l l y a p p e a r , i s a c r u c i a l 
d e c i s i o n now b e f o r e t h e consumers . I t i s t h e i n t e r i m p e r i o d , i . e . 
u n t i l 1985, t h e p e r i o d of o i l predominance and b e f o r e t h e adven t of 
new s o u r c e s of ene rgy , t h a t most concerns us as consumers . T h i s 
p e r i o d should a l s o be one of g r e a t concern t o t h e p r o d u c e r s , f o r 
what happens d u r i n g t h i s t ime w i l l i m p o r t a n t l y d e t e r m i ne t h e i r p o s i -
t i o n i n t h e p o s t - o i l w o r l d . 

The r o l e of t h e companies d u r i n g t h i s p e r i o d w i l l a l s o be 
of c o n s i d e r a b l e concern t o u s . One f a c t o r of obv ious i n t e r e s t of 
t h e Uni ted S t a t e s i s t h e c o n t r i b u t i o n t h e s e companies make to our 
b a l a n c e of payments . An e q u a l l y i m p o r t a n t i n t e r e s t t o a l l consumers , 
i n c l u d i n g t h e Uni ted S t a t e s , and I would hope a l s o t o t h e p r o d u c e r s , 
i s t h e companies ' a b i l i t y t o f i n d , d e v e l o p , t r a n s p o r t , r e f i n e and 
market o i l . N a t i o n a l companies of t h e p r o d u c e r s o r t h e consumers 
have as y e t n o t been a b l e t o r e p l a c e t h e i n t e r n a t i o n a l p r i v a t e com-
p a n i e s , a t l e a s t n o t i n any s a t i s f a c t o r y manner . T h i s may n o t a lways 
be t r u e . But i t p romises t o be v a l i d f o r sometime t o come. The move 
i n OPEC toward p a r t i c i p a t i o n i s d i s q u i e t i n g , l a r g e l y because t h e r o l e 
of t h e companies i n t h e new r e l a t i o n s h i p i s s t i l l u n c l e a r t o u s . 

At t h e b e g i n n i n g of t h i s t a l k I r e f e r r e d t o t h e end of t h e 
t r a d i t i o n a l concess ions s y s t e m . I would l i k e to go back h e r e and 
say i n i t s d e f e n s e t h a t n o t on ly did i t f u n c t i o n w e l l , b u t , w i t h 
m o d i f i c a t i o n s , i t would p robab l y have been t h e b e s t sys tem f o r t h e 
immediate f u t u r e . I t could b e s t b e n e f i t b o t h consumers and p r o d u c e r s 
w i t h adequa t e s u p p l i e s of r e a s o n a b l y p r i c e d e n e r g y . I t might even be 
t h e b e s t sys tem f o r t h e long run as t h e companies t hemse lves a r e n o t 
anx ious t o d e p l e t e r e s e r v e s b u t t o develop them to t h e maximum e x t e n t ; 
and when p r e s e n t r ecove ry measures a r e no l o n g e r s u f f i c i e n t , t hey 



e x c l u s i v e l y t o n o n - o i l r e l a t e d m a t t e r s i n t h e c o u n t r y . I f t h i s 
were t h e c a s e , t h e r e would be s m a l l i n c e n t i v e f o r t h e companies t o 
i n c r e a s e p r o d u c t i o n . This e v e n t u a l i t y may be a s t r a w man of no 
s u b s t a n c e w h a t s o e v e r , but I would l i k e to s e e i t knocked down b e -
f o r e we go much f u r t h e r . I f t h e a r rangements do p r o t e c t o i l com-
pany i n t e r e s t s , a s we hope they w i l l , and i f t h e companies have a c c e s s 
to adequa te s u p p l i e s of o i l , and i f t h e terms a r e r e a s o n a b l e , t h e new 
r e l a t i o n s h i p cou ld be s a t i s f a c t o r y . The i m p o r t a n t f a c t o r , however, 
would be t h e s t a b i l i t y of t h e new ag reemen t s . And i t i s h e r e where 
t h e r e i s an i m p o r t a n t d i f f e r e n c e i n view between t h e companies and 
t h e consumers on one hand and t h e p r o d u c e r s on the o t h e r . The com-
p a n i e s and consumers assume t h a t a c o n t r a c t i s a c o n t r a c t and shou ld 
be honored by b o t h s i d e s . That t h i s i s a b a s i c p a r t of bo th I s l a m i c 
and Western j u r i s p r u d e n c e a l s o seems c l e a r . The OPEC d o c t r i n e t h a t 
changing c i r c u m s t a n c es a l l ow agreements to be a l t e r e d u n i l a t e r a l l y 
i s no t conducive t o s t a b i l i t y . No one , or a t l e a s t ve ry few, even 
i n t h e companies , s t i l l m a i n t a i n t h a t conces s ions s i g n e d a g e n e r a t i o n 
ago must l a s t unchanged f o r a hundred y e a r s . The companies i n t h e 
p a s t have n e g o t i a t e d s i g n i f i c a n t changes i n t h e i r c o n c e s s i o ns w i t h 
t h e h o s t governments . With new agreements now t o be reached which 
w i l l a l t e r n o t on ly t h e d e t a i l s bu t t h e c h a r a c t e r of t h e c o n t r a c t s , 
t h e need f o r s t a b i l i t y i s g r e a t l y i n c r e a s e d . I f new ar rangements 
a r e d e v i s e d which seem s a t i s f a c t o r y t o d a y , and I am r e a s o n a b l y s u r e 
they w i l l b e , what a s s u r a n c e s do t h e companies o r t he consumers have 
t h a t t h e s e w i l l n o t be changed tomorrow? Ci rcumstances change d a i l y . 
This u n c e r t a i n t y w i l l s u r e l y h e l p t h e consumers dec ide t o a c c e l e r a t e 
t h e i r s e a r c h f o r new energy s o u r c e s . 

For OPEC to say today t h a t an agreement i s f i r m i s q u i t e 
n e c e s s a r i l y viewed i n t h e OPEC c o n t e x t ; t h a t i s , t h e agreement w i l l 
be f i r m u n t i l c i r c u m s t a n c e s change and may be changed t h e r e a f t e r . 
I hope t h a t i t w i l l be p o s s i b l e to d e v i s e agreements which w i l l 
l a s t , and I am p l e a s e d w i t h t h e r e c e n t s t a t e m e n t s made by Shaykh 
Zaki Yamani of Saudi Arab ia on t h e s t a b i l i t y of t h e new a r r angemen t s . 
We hope t h a t o t h e r OPEC governments w i l l make p u b l i c s t a t e m e n t s i n 
t h e same v e i n . There i s no p o i n t i n t r y i n g t o deny o r t o cover up 
t h e f a c t t h a t c o n f i d e n c e of t h e consumers has been shaken , t h a t f u l l 
r e s t o r a t i o n of t h i s c o n f i d e n c e w i l l be d i f f i c u l t and w i l l no t be 
complete b e f o r e we have e x p e r i e n c e d s e v e r a l y e a r s of t h e new s t a b i l i t y . 

Var ious consuming c o u n t r i e s a r e l ook ing a t new r e l a t i o n -
s h i p s w i t h t h e p r o d u c e r governments . Some n a t i o n a l o i l companies 
have a l r e a d y r eached agreements w i t h some OPEC governments but t he y 
have n o t been more p r o d u c t i v e o r s t a b l e than t h o s e concluded by o i l 
companies and they have been c o n s i d e r a b l y l e s s s u c c e s s f u l i n f i n d i n g 
and d e v e l o p i ng new sou rce s of o i l . Some consumer governments seem 
to be l o o k i n g a t more comprehensive government a r rangements and t h e s e 



w i l l t u r n t o secondary and t e r t i a r y r e c o v e r y measures t o g e t 
a d d i t i o n a l o i l . I t h i n k t h i s t h e s i s , could be deve loped f u r t h e r 
and i n c o n s i d e r a b l y more dep th and 1 am s u r e t h a t some of t h e 
companies have a l r e a d y done s o . But we shou ld n o t spend t o o much 
t ime on i t . As v a l i d as i t may be t h e o r e t i c a l l y , i t i s i r r e l e v a n t 
i f t h e p roduc ing governments do n o t b e l i e v e i t ; and they do n o t . 
They b e l i e v e they must g a i n e x p e r i e n c e i n runn ing t h e i n d u s t r y i n 
t h e i r own c o u n t r i e s and t h i s i s n o t a f r i v o l o u s g o a l . They a l s o 
b e l i e v e t h a t t h e companies a r e more i n t e r e s t e d i n t h e i r own w e l l -
be ing and i n supp ly ing t h e i r cus tomers w i t h o i l t h an they a r e i n 
l ook ing f o r a d d i t i o n a l r e s e r v e s i n any one c o u n t r y . The p r o d u c e r 
governments may be excused i f they have some concern on t h i s p o i n t 
a s i t i s of f a r more impor tance t o them than i t i s t o t h e i n t e r -
n a t i o n a l companies what happens w i t h i n t h e i r own b o r d e r s . In any 
c a s e , t h e new p a t t e r n s a r e a l r e a d y emerging and we w i l l have to 
l i v e w i t h a new company-government r e l a t i o n s h i p which w i l l accord 
w i t h t h e w i l l of t h e c o u n t r i e s and which meets b a s i c n a t i o n a l i s t 
a s p i r a t i o n s . 

The new ar rangements w i l l a l s o have t o meet some of 
t h e d e s i d e r a t a of t h e consumers on p r i c e and s t a b i l i t y of s u p p l y ; 
and t h e companies should be a l lowed by bo th t h e p r o d u c e r s and con-
sumers t o make a f a i r r e t u r n on t h e i r i n v e s t m e n t s . The companies 
a r e n o t mere midd le men who cream o f f v a s t sums of p r o f i t s and 
p e r f o r m no s e r v i c e — i n s p i t e of t h e f r e q u e n c y of t h i s a c c u s a t i o n 
i n many consuming as w e l l as p roduc in g c o u n t r i e s . T h i s i s a 
dubious a s s e r t i o n and I s t r o n g l y s u s p e c t t h a t i f t h e companies were 
suddenly removed from t h e i n t e r n a t i o n a l scene t h a t t h e p r o d u c e r s 
would g e t l e s s money p e r b a r r e l o r t h e consumers would pay more; 
and q u i t e p o s s i b l y bo th could happen . The companies p e r f o r m a 
s e r v i c e and they must g e t some r e m u n e r a t i o n . At p r e s e n t , f rom 
wel lhead to g a s o l i n e pump, t h e i r p r o f i t s a r e h a r d l y e x c e s s i v e . 
We can look a t t h e companies ' own f i n a n c i a l s t a t e m e n t s ; we look 
a t t h e i r volume of s a l e s and t h e s i z e of t h e i r i n v e s t m e n t s and t h e 
a t t r a c t i v e n e s s of i n v e s t i n g i n i n t e r n a t i o n a l o i l v a n i s h e s . The 
h e a r t i e s t c r i t i c s of t he o i l i n d u s t r y i n t h e Un i t ed S t a t e s speak of 
t h e i r unconsc ionab le p r o f i t s but we s e e no rush by t h e s e c r i t i c s t o 
i n v e s t i n t h i s l u c r a t i v e f i e l d . 

The c u r r e n t OPEC demands f o r p a r t i c i p a t i o n seem t o meet 
t h e c u r r e n t a s p i r a t i o n s of t h e p roduc ing governments . The companies 
have a c c e p t ed t h e p r i n c i p l e of p a r t i c i p a t i o n , a t l e a s t up t o 20 p e r 
c e n t . The demand f o r 51 p e r cen t i s , of c o u r s e , more d i f f i c u l t . 
How "51 p e r c e n t " i s i n t e r p r e t e d w i l l be of c r u c i a l i m p o r t a n c e . W i l l 
j o i n t company d e c i s i o n s i n t h e f u t u r e b e based on a s imp le m a j o r i t y 
vo t e? In t h i s ca se t h e company could d e c i d e t h a t a l l i t s p r o f i t s 
would go t o t h e government; or could d e c i d e to devo te i t s p r o f i t s 



pe rhaps could be f r u i t f u l , a l t h o u g h i f t h e consumer goes i n t o 
n e g o t i a t i o n s s o l e l y w i t h t h e g o a l of d r i v i n g p r i c e s lower and 
t h e p r o d u c e r w i th the g o a l of g e t t i n g more money p e r b a r r e l , i t 
i s d i f f i c u l t to s e e t h e i r common g round . 

The key t o t h e new r e l a t i o n s h i p s , I b e l i e v e , l i e s p r i -
m a r i l y i n t h e c a p i t a l r e q u i r e m e n t s of t h e i n d u s t r y i n t h e nex t 
d e c a d e . The o i l i n d u s t r y i n t h e p a s t h a s g e n e r a t e d i t s own c a p i -
t a l ou t of i t s own o p e r a t i o n s . I t can do so no l o n g e r . P r o f i t s 
a r e r e s t r i c t e d and even i f t he y were a l lowed t o r e t u r n t o t h e l e v e l s 
of 15 y e a r s ago they would be i n s u f f i c i e n t t o meet t h e enormous c a p i -
t a l needs f o r t h e nex t 10 o r 15 y e a r s . A ma jo r US bank has e s t i m a t e d 
t h e c a p i t a l r e q u i r e m e n t s of t h e i n d u s t r y a t $500 b i l l i o n i n t h e 
decade ahead . Where can t h i s come from? The companies w i l l , of 
c o u r s e , supply a good d e a l ; and they w i l l be a b l e to borrow more. 
But can t h i s be s u f f i c i e n t ? I t h i n k i t i s c l e a r t h a t i t cannot be 
and t h e i n d u s t r y w i l l have t o f i n d new sou rce s of c a p i t a l . There 
a r e n ' t many; i n f a c t , t h e r e seem t o be on ly two: t h e ma jo r con-
suming c o u n t r i e s , n o t a b l y J a p a n , Germany, and I t a l y , and t h e o i l 
p roduc ing companies t h e m s e l v e s , most n o t a b l y Saudi A r a b i a . This 
may be d i s t a s t e f u l t o some i n t h e i n d u s t r y . I t s h o u l d n ' t be ; 
t h e r e a r e few a l t e r n a t i v e s . The I r a n i a n N a t i o n a l O i l Company i s 
a l r e a d y i n Nor th Sea e x p l o r a t i o n . The Kuwai t i N a t i o n a l O i l Company 
could do t h e same or i t could b u i l d r e f i n e r i e s i n Europe . The 
Saudi N a t i o n a l O i l Company could emula te B r i t i s h Pe t ro l eu m and e n t e r 
t h e Uni ted S t a t e s marke t i f i t w i s h e d . The Germans could buy i n t o 
t h e Abu Dhabi Pe t ro leum Company as they had p l a n n e d . The consumma-
t i o n of t h i s d e a l was a r r e s t e d by t h e OPEC demands f o r p a r t i c i p a t i o n , 
b u t once t h i s i s s u e i s s e t t l e d , t h e r e i s no r ea son why i t could n o t 
be r eopened , or why s i m i l a r a r r angements could n o t be d i s c u s s e d . 
P a r t i c i p a t i o n downstream i s n o t go ing t o be ach ieved i n t h e same 
manner as p a r t i c i p a t i o n i n p r o d u c t i o n . I t should no t be scorned 
by t h e i n d u s t r y ; and I d o n ' t b e l i e v e i t w i l l b e . Some companies 
may n o t be a b l e t o a d j u s t t o t h e new c i r cums tances bu t t h o s e who 
show t h e i m a g i n a t i o n t o t a k e advan tage of t h e new s i t u a t i o n w i l l 
s u r e l y be t h o s e which w i l l p r o s p e r . 

The p roduc ing n a t i o n s w i l l need to i n v e s t t h e i r enormous 
incomes . The i r own c o u n t r i e s w i l l ge t f i r s t p r i o r i t y bu t t h e r e 
a r e l i m i t s t o t h e amount of c a p i t a l t h a t can be absorbed i n t h e t ime 
a v a i l a b l e and they w i l l p r o b a b l y f i n d t o t h e i r i n t e r e s t t o i n v e s t 
a t l e a s t some of t h e i r s u r p l u s e s i n t h e o i l i n d u s t r y o u t s i d e t h e i r 
b o r d e r s . The Shah has been quoted a s s a y i n g t h a t t h e N a t i o n a l 
I r a n i a n O i l Company w i l l soon be the l a r g e s t o i l company i n t h e 
w o r l d . Th i s should n o t be t a k e n as hype rbo l e b u t a s a s t a t e m e n t of 
i n t e n t . The I r a n i a n N a t i o n a l O i l Company and t h e Saudi O i l Company 
w i l l soon have huge amounts of p e t r o l e u m a v a i l a b l e . I f t he y wish 



t o expand i n t o t r a n s p o r t , r e f i n i n g and m a r k e t i n g o v e r s e a s , l e t 
us r e j o i c e a t t h e broadened base of t h e i n d u s t r y , no t be f r i g h t e n e d 
of t h e new c o m p e t i t i o n . There i s no r e a s o n why t h e Saudi o r t h e 
I r a n i a n o i l company should no t p a r t i c i p a t e w i t h American o i l com-
p a n i e s i n b u i l d i n g i n t h e Uni ted S t a t e s o r e l s e w h e r e t h e new 
r e f i n e r i e s we w i l l need ; t h e r e i s no r e a s o n why they shou ld n o t 
i n v e s t i n t h e c o a l mines which w i l l p roduce i m p o r t a n t s o u r c e s of 
energy f o r us l ong a f t e r our o i l i s e x h a u s t e d . There i s no r e a s o n 
why they s h o u l d n ' t i n v e s t i n n u c l e a r r e a c t o r s h e r e . For t h a t m a t -
t e r , t h e r e i s n o t h i n g i n h i b i t i n g i n v e s t m e n t i n non-ene rgy r e l a t e d 
f i e l d s . We would welcome such i n v e s t m e n t a s an o f f - s e t t o t h e p a y -
ments f o r impor ted o i l . I t h i n k t h e wor ld shou ld a l s o welcome i t 
as an i m p o r t a n t c o n t r i b u t i o n t o t h e c o n s t r u c t i o n of t h e new i n t e r -
dependency. 

We have t a l k e d a l ong t ime about t h e i n t e r d e p e n d e n c e of 
o i l p r o d u c e r s and o i l consumers; t h e argument i s used i n t h i s 
coun t ry by t h o s e who want t o open t h e door s to u n l i m i t e d impor t s 
and who say t h a t t h e p r o d u c e r s would " n e v e r " d a r e t o c u t o f f d e l i -
v e r i e s t o us or t o any one e l s e . I t i s t h e " the y c a n ' t d r i n k t h e 
o i l " o r t h e " t hey need us more than we need them" s c h o o l . I am 
t a l k i n g about a much more p o s i t i v e form of i n t e r d e p e n d e n c y t h a n 
t h i s . 

We a r e f a c i n g a d r a m a t i c a l l y changing s i t u a t i o n i n t h e 
wor ld o i l s c e n e . How t h e p l a y ends w i l l be l a r g e l y t h e cho ice of 
t h e p roducer governments . They can c r e a t e an a tmosphere of d i s -
s e n t and d i s t r u s t amid a r a i n of t h r e a t s ; t h e y can bury t h e i r 
flands i n t h e ground o r i n t h e f l o a t i n g cu r rency marke t s of Europe . 
The i n e v i t a b l e r e s u l t of t h i s would be t h a t t h e consumers would do 
e v e r y t h i n g they could to end t h e i r dependence on o i l as soon a s 
p o s s i b l e . Or t h e p r o d u c e r s can c r e a t e an a tmosphere of t r u s t ; t h e y 
can i n v e s t i n t h e consuming c o u n t r i e s and h e l p o f f s e t t h e consumer ' s 
b a l a n c e of payments p r o b l ems . They w i l l have t o modi fy or a t l e a s t 
s t a b i l i z e t h e i r d o c t r i n e of "changing c i r c u m s t a n c e s . " 

The consuming governments on t h e i r s i d e w i l l have t o be 
fo r thcoming and c o o p e r a t i v e i n t h e m a t t e r s of i n v e s t m e n t w i t h i n 
t h e i r own b o r d e r s . T h i s w i l l be e a s i e r . Most of t h e i m p o r t a n t 
i m p o r t e r s , i n c l u d i n g e s p e c i a l l y t h e Uni ted S t a t e s , a l r e a d y have 
l i b e r a l p o l i c i e s on f o r e i g n i n v e s t m e n t s and t h e advan t ages of 
c r e a t i n g t r u e i n t e r d e p e n d e n c e a r e much more c l e a r and much more 
immediate f o r t h e consumers than they a r e f o r t h e p r o d u c e r s , a t 
l e a s t i n t h i s s h o r t i n t e r i m p e r i o d . But i n an h i s t o r i c a l t ime f r a m e , 
20 y e a r s i s bu t a moment. The i n v e s t m e n t s and p a r t i c u l a r l y t h e 
r e l a t i o n s h i p s t h a t a r e developed by t h e p r o d u c i n g s t a t e s du r in g t h i s 
p e r i o d of o i l ' s pr imacy w i l l s e t t h e i r p r o s p e r i t y f o r succeed in g 
g e n e r a t i o n s . 



8 8 . 

There i s r ea son f o r op t imism. The Uni ted S t a t e s i s 
going t o move t o s o l v e i t s own energy p rob lems ; our a l l i e s a r e 
g r e a t l y concerned and t h e advan tages of s a t i s f a c t o r y a r rangements 
between p r o d u c e r s and consumers and companies a r e obv ious , e s p e c -
i a l l y when s e t a g a i n s t t h e d i s a d v a n t a g e s and t h e dangers of a 
c o n f r o n t a t i o n i n an a tmosphere of t h r e a t s and c o u n t e r t h r e a t s and 
b o a s t s of power and s t r e n g t h on a l l s i d e s . We must assume reason 
w i l l p r e v a i l and t h a t i n t h e s e new r e l a t i o n s h i p s t h e r e be no 
l o s e r s ; t h e r e be no one h u m i l i a t e d or f o r c e d i n t o a p o s i t i o n a g a i n s t 
h i s w i l l . There can be a s i t u a t i o n i n which t h e r e w i l l only be 
w i n n e r s . And t h i s i s p o s s i b l e i n diplomacy i f n o t p h y s i c s . 

k k  • k  k  k  

Q. I j u s t wanted t o ask a p o i n t of i n f o r m a t i o n . I missed a p o i n t 
which was very i m p o r t a n t . You ment ioned t h a t you expec ted t h a t 

t h e Uni ted S t a t e s would t ake v igo rous a c t i o n to r e v e r s e t h e t r e n d . 
I wonder i f your c o n c l u s i o n from t h a t was t h a t by 1980 we would be 
impor t i n g c o n s i d e r a b l y l e s s than t h i s hor rendous f i g u r e . 

A. E x a c t l y . But as t h e f i g u r e we a r e t a l k i n g about 12 t o 15 m i l l i o n 
b a r r e l s a day assumes only one a c t i o n and t h a t i s t h a t t h e Alaska 

p i p e l i n e i s f i n i s h e d . I f t h a t ' s n o t f i n i s h e d i t ' s going t o be even 
w o r s e . Now I 'm t a l k i n g about a c t i o n s beyond t h a t — t h a t of d r i l l i n g 
on t h e c o n t i n e n t a l s h e l f , opening up navy p e t r o l e u m r e s e r v e s , s t i m u -
l a t i o n of gas s u p p l i e s and measures t o conserve o r t o r educe c o n -
sumpt ion . 

Q. What about a j o i n t energy p o l i c y w i t h Canada? 

A. Those n e g o t i a t i n g w i t h t h e Canadians — perhaps n e g o t i a t i n g i s no t 
t h e r i g h t word — we 've been t a l k i n g w i t h t h e Canadians f o r t h e 

l a s t f o u r y e a r s on t h i s and, every y e a r i f you t a l k t o me, I say I 'm 
ve ry o p t i m i s t i c , we a r e going t o conclude t h e agreement b e f o r e the 
end of t h i s y e a r . No, I r e a l l y t h i n k t h i s y e a r w e ' l l have an a g r e e -
ment w i t h Canada q u i t e soon . 

Q. W i l l t h a t improve t h e a v a i l a b i l i t y 

A. Not much. I n f a c t ve ry l i t t l e , a l a s . But i f Canada only has 
about two hundred thousand b a r r e l s a day r i g h t now t o supply u s , 

t h e r e s e r v e s i n t h e Canadian p r a i r i e p r o v i n c e s a re n o t g r e a t . We 
would hope t h a t by a l l o w i n g Canada f r e e e n t r y i n t o our marke t t h a t 
t h e r e be s t i m u l a t i o n of e x p l o r a t i o n i n t h e Canadian A r c t i c and t h a t 
t h i s t hen i n t h e f u t u r e would supp ly us w i t h more o i l . But t h i s i s 
a hope — t h i s i s an a c t i o n we shou ld t a k e bu t i t ' s n o t going to s o l v e 
t h e problem by i t s e l f . I t ' s one of t h e t h i n g s t h a t should be done. 



Q. You were t a l k i n g about t he whole q u e s t i o n of an i n t e g r a t e d 
p o l i c y , r a t h e r than j u s t a r a g t a g approach to i t , bu t I wonder 

i f beyond t h e whole q u e s t i o n of j u s t energy p o l i c y i t s e l f — as 
impor t an t as i t i s t o b r i n g t h i s t o g e t h e r — whether anyone i s 
doing something to i n t e g r a t e many o t h e r f a c t o r s i n te rms of power, 
p o p u l a t i o n impact and r e l a t i n g t h i s t o p o p u l a t i o n growth o r i f t h e 
s t a b i l i z a t i o n of p o p u l a t i o n and i n te rms of power, consumer approaches 
and work w i t h t r a d e a s s o c i a t i o n s and o t h e r p e o p l e who a r e always 
s t i m u l a t i n g g r e a t e r a c t i v i t y . 

A. P a r t i c u l a r l y i n t h e Uni ted S t a t e s , y e s , t h i s i s p a r t of t h e 
program t h a t we have to have , t h a t i s , we have to t a k e measures 

t o r educe t h e r a t e of growth and consumpt ion . I 'm n o t t a l k i n g about 
r e d u c i n g consumption. I d o n ' t t h i n k t h a t ' s r e a l i s t i c i n t h i s t ime 
f r a m e . Pe rhaps someday w e ' r e going t o have to t a l k about t h a t t o o . 
But t h e growth d o e s n ' t have to t a k e us up to 24 o r 27 m i l l i o n b a r r e l s 
a day i n 1980. I f we got t h e same mi leage on our c a r s today t h a t 
t h e Europeans g e t on t h e i r s we could save i n 1980 around 3 m i l l i o n 
b a r r e l s a day of g a s o l i n e o r p e t r o l e u m . An a r t i c l e i n t h e Wall 
S t r e e t J o u r n a l y e s t e r d a y on l i g h t s a i d t h a t we, a l l of our homes and 
o f f i c e s and f a c t o r i e s a r e o v e r - l i g h t e d . Cut t h a t back and you can 
save a ve ry s u b s t a n t i a l amount of e n e r g y , they m a i n t a i n . Wel l , as 
we were t o l d t h i s morning t h a t ' s no t t r u e . You can s ave v e r y l i t t l e 
t h e r e . There a r e t h i n g s t h a t can be done . The q u e s t i o n of aluminum 
m a n u f a c t u r i n g i n t h e Uni ted S t a t e s should be c o n s i d e r e d v e r y c a r e -
f u l l y . Should we be u s i n g energy t o m a n u f a c t u r e aluminum when we 
can t r a n s p o r t t h i s same energy now, q u i t e c h e a p l y , t o p o p u l a t i o n 
c e n t e r s ? In o t h e r words, s h o u l d n ' t we be i m p o r t i n g aluminum r a t h e r 
than e n e r g y . S h o u l d n ' t aluminum be manufac tu red i n t h e a r e a s such 
as t h e P e r s i a n Gulf where energy i s cheap . We do have a p l a n t now 
i n Bahra in and we have d i s c u s s e d p l a n s i n Saudi A r a b i a , I b e l i e v e . 
But t h i s i s no t something to be done immed ia t e ly , t h e p l a n t s e x i s t 
i n t h e developed c o u n t r i e s and they a r e going to c o n t i n u e p r o d u c i n g . 
But pe rhaps f u t u r e aluminum demands shou ld be met t h e r e . We have 
t o look a t our u se of aluminum because aluminum i s r e a l l y c o n c e n t r a t e d 
e n e r g y . Oregon has passed a law f o r b i d d i n g t h e u s e of t h e f l i p - t o p 
aluminum can; an aluminum can r e q u i r e s about t e n t imes as much energy 
t o make as t h e t i n can d o e s . They have a l s o pu t a t a x of f i v e c e n t s 
on n o n - r e t u r n a b l e b o t t l e s and c a n s . Th i s i s an a c t i o n t h a t h a s , i n c i -
d e n t a l l y , been s u s t a i n e d i n t h e c o u r t and could be c o n s i d e r e d n a t i o n a l l y . 
They took t h e a c t i o n i n Oregon s t r i c t l y f o r e c o l o g i c a l r e a s o n s bu t t h e 
b e n e f i t s i n s a v i n g s i n energy a r e s u b s t a n t i a l . There a r e l o t s of t h i n g s 
t h a t we can do, but I ' m no t going t o ge t i n t o t h e q u e s t i o n of p o p u l a t i o n 
c o n t r o l . 

Q. We had some d i s c u s s i o n e a r l i e r t h i s a f t e r n o o n from Dr. S t a u f f e r 
about v a r i o u s h y p o t h e t i c a l p o l i t i c a l r i s k s t o o i l s u p p l i e s f rom 

t h e Middle E a s t and, as I r e c a l l i t , he named them as f o l l o w s : F i r s t , 
a new o u t b r e a k of t he A r a b - I s r a e l i c o n f l i c t ; s econd , some l o c a l 



p o l i t i c a l c o n f l i c t i n t h e P e r s i a n Gulf and, t h i r d l y , any p o l i t i c a l 
t emporary b o y c o t t by d e c i s i o n s of t h e governments . I n view of your 
s o b e r a p p r e c i a t i o n of t h e power of t h e p roduce r c o u n t r i e s under 
OPEC, I wonder whe the r you would g i v e your own r a n k i n g of some of 
t h e s e r i s k s . 

A. The t h r e e t h i n g s Tom l i s t e d a r e of course ex t r eme l y i m p o r t a n t . 
As t o h i s p o i n t one , I ' m no t s u r e where I would pu t t h a t i n t h i s 

c a t e g o r y . I t ' s a very i m p o r t a n t c o n s i d e r a t i o n ; i t could happen. 
I n ' 6 7 , a t t h e t ime of t h e b o y c o t t of t h e Uni ted S t a t e s , t h e Uni ted 
Kingdom and West Germany, our impor t s f rom e a s t e r n hemisphere were 
ve ry sma l l and i t was q u i t e easy to make t h i s ou t by s h i f t i n g t a n k e r s 
around and i n c r e a s i n g p r o d u c t i o n i n t h e Uni ted S t a t e s and o t h e r 
m e a s u r e s . I f we do impor t n i n e m i l l i o n b a r r e l s a day from t h e e a s t e r n 
hemisphe re , i t ' s no t go ing t o be a b l e t o s w i t c h t a n k e r s around e a s i l y . 
We've enumerated t h e t h r e a t s t h a t have been made s i n c e the beg inn ing 
of t h i s y e a r — t h e r e have been some f i f t e e n t h a t have been made by 
r e s p o n s i b l e Arab o f f i c i a l s a t one t ime or a n o t h e r . As I s a i d , t h e 
n o t a b l e e x c e p t i o n and s o b e r i n g s t a t e m e n t was made by His Ma je s ty 
t h e King of Saudi A r a b i a . I f we g e t t o t h e p o s i t i o n where we cannot 
make up t h i s o i l when w e ' r e i m p o r t i n g , s a y , n i n e m i l l i o n b a r r e l s a 
day f rom c o u n t r i e s t h a t do make t h e t h r e a t s , t h e r e ' s no t go ing t o 
be t h a t much s p a r e c a p a c i t y i n a l l t h e r e s t of t h e wor ld combined. 
And i f t h e t h r e a t s a r e made we have to c o n s i d e r them c r e d i b l e . The 
o i l could be cu t o f f . Maybe i t w o u l d n ' t b e . Maybe t h i s shou ld be 
a low p r i o r i t y , bu t i t ' s something t h a t we have t o c o n s i d e r , e x a c t l y 
as we have t o c o n s i d e r t h e danger s of t h e d e s t r u c t i o n of t h e p r o p e r t i e s 
i n t h e even t of an A r a b - I s r a e l i war . This i s why I s a i d s e v e r a l t imes 
i n t h e cou r se of t h i s t a l k t h a t t h e Uni ted S t a t e s as a g r e a t power 
has t o be e s s e n t i a l l y s e l f - s u f f i c i e n t i n ene rgy . T h e r e ' s no doubt 
t h a t t h e Sov ie t Union i s going t o remain a n e t e x p o r t e r of energy a t 
l e a s t f o r t h e nex t d e c a d e . And China i s i n b a l a n c e . China t a k e s 
c a r e of i t s own n e e d s ; t h e y a r e as of now f a i r l y s m a l l . As a g r e a t 
power, we can impor t some and we w i l l impor t some. I c e r t a i n l y d o n ' t 
mean t o s u g g e s t t h a t I ' m t a l k i n g about complete s e l f - s u f f i c i e n c y . 
This i s a b s u r d . We could r a i s e a l l of t he c o f f e e t h a t we need i n 
g reenhouses i n Maine and we can supp ly a l l of our needs i n ene rgy . 
But t h e c o s t w i l l be v e r y , ve ry c o n s i d e r a b l e . What I ' m t a l k i n g about 
i s r e d u c i n g t h i s f i g u r e of 12 o r 15 m i l l i o n b a r r e l s a day impor ted to 
something much more t o l e r a b l e . Even i f t h e r e w e r e n ' t t h e s e c u r i t y 
p rob lem, t h e r e would be t h e b a l a n c e of payments p rob lem. Can we 
a f f o r d an a d d i t i o n a l 10 b i l l i o n d o l l a r a y e a r d r a i n on b a l a n c e of 
payments i n 1980? This i s why I ' m t a l k i n g about o f f - s e t t i n g i n v e s t -
ments i n t h e Uni ted S t a t e s . I f t h e OPEC c o u n t r i e s , n o t a b l y Saudi 
Arab ia a g a i n , wish to i n v e s t i n t h e Uni ted S t a t e s — i f t hey pu t a 
l o t of t h e i r money i n t o t h e Uni ted S t a t e s — t h e n t h i s b a l a n c e of 
payment problem becomes much l e s s s e v e r e . 

Q. You s a i d t h e Uni ted S t a t e s Government i s going to do something 
soon t o d e a l w i t h t h e problem and you h i n t e d a t t h e p o s s i b i l i t y 



of r a t i o n i n g o r l i m i t i n g u s e . Are t h e r e any o t h e r t h i n g s t h a t a r e 
be ing cons ide red t h a t you could e l a b o r a t e on a t t h i s p o i n t ? 

A. No, I d id enumerate p o s s i b i l i t i e s . I ment ioned t h e C o n t i n e n t a l 
S h e l f , t h e navy p e t r o l e u m r e s e r v e , A l a s k a , Gulf of A l a s k a , 

Nor th Slope A la ska , agreements w i t h Canada and p o s s i b l y w i t h Venezue l a . 

Q. I ' m i n t e r e s t e d i n your r e f e r e n c e t o s o - c a l l e d downstream p a r t i c i -
p a t i o n and p o s s i b l e forms of i n v e s t m e n t by p r o d u c i n g s t a t e s i n 

t h i s c o u n t r y . Are you e n v i s i o n i n g inves tment g e n e r a l l y , o r do you 
have i n mind t h e p o s s i b i l i t y of s p e c i f i c i n v e s t m e n t i n r e f i n i n g o r t h e 
marke t ing s e c t o r . I f you choose t h e l a t t e r , I wonder how you would 
respond t o a p roduc ing s t a t e a rgu ing t h a t a r e l a t i v e l y low r a t e of 
r e t u r n has t r a d i t i o n a l l y been ea rned i n t h i s s e c t o r . 

A. T h a t ' s an ex t remely good p o i n t . But I t h o u g h t t h a t I had answered 
i t i n t h e t a l k , bu t I o b v i o u s ly d i d n ' t make i t c l e a r . The o i l 

companies or t h e n a t i o n a l o i l companies a r e go ing t o have a c c e s s t o a 
l a r g e amount of o i l i n t h e f u t u r e . They can t a k e t h i s o i l and t h e y 
can g i v e i t back to t h e companies i f they want — p r o v i s i o n s p r e -
sumably w i l l be made f o r t h a t . And t h i s then would b e , as some p e o p l e 
have accused , j u s t a d e v i c e to r a i s e t a x e s . They can t a k e t h e o i l i n 
t h e form of a s c r a p of pape r and then p a s s i t r i g h t back t o t h e com-
p a n i e s , and they cream o f f t h e i r two o r f i v e or t e n c e n t s a b a r r e l 
f o r t h e o i l . I ' m s u r e Shaykh Zaki Yamani w i l l t a l k about t h i s tomorrow, 
but I 'm s u r e t h a t no c o u n t r y i n OPEC i s r e a l l y c o n s i d e r i n g t h a t . They 
look a t t he o i l i n d u s t r y i n t h e i r bounda r i e s as t h e i r l i f e b lood — 
they want to have something t o do , some say i n t h e runn ing of i t . 
Some c o u n t r i e s a r e moving toward n a t i o n a l i z a t i o n ; A l g e r i a a l r e a d y h a s . 
L ibya has n a t i o n a l i z e d B r i t i s h Pe t ro leum and I r a q ha s n a t i o n a l i z e d 
t h e I r a q Pe t ro leum Company, o r a t l e a s t t h e Ki rkuk b r a n c h . The o t h e r 
c o u n t r i e s i n OPEC — and t h e y ' v e s a i d t h i s p u b l i c l y — a r e l o o k i n g a t 
p a r t i c i p a t i o n as an a l t e r n a t i v e t o n a t i o n a l i z a t i o n bu t they have to 
have t h e say i n t h e o p e r a t i o n of t h e i n d u s t r y . T h e y ' r e going t o have 
acce s s t o o i l and they a r e go ing to want to p u t t h i s downstream. Th i s 
i s what they can do w i t h i t : they can b u i l d r e f i n e r i e s , they can buy 
r e f i n e r i e s , they can b u i l d m a r k e t i n g o u t l e t s or t h e y can buy e x i s t i n g 
marke t ing o u t l e t s but t h e y ' r e going t o want i n and I t h i n k anybody who 
d o e s n ' t r e c o g n i z e t h i s j u s t h a s n ' t been l o o k i n g a t t h e world o i l t h i n g . 
T h e y ' r e going to want to have some say — i n f a c t a c o n t r o l l i n g say — 
i n a good d e a l of t h e o p e r a t i o n a l l the way from t h e w e l l r i g h t down 
to t h e pump. And t h a t t h e y ' r e going t o g e t . I d i d s a y , however , t h a t 
t h e r e ' s no r ea son why t h e inves tmen t should be l i m i t e d t o downstream 
o p e r a t i o n s . I t could be i n a n y t h i n g . I t could be i n o t h e r energy 
f i e l d s o r i t could be i n non-energy r e l a t e d f i e l d s . Y o u ' r e q u i t e 
r i g h t , of c o u r s e , t h a t t h e downstream o p e r a t i o n s a r e no t p r o f i t a b l e 
and i f they were look ing s t r i c t l y a t p r o f i t — what I s a i d i n t h e 
course of t h e t a l k was - why change t h e e x i s t i n g system? If they a r e 
i n t e r e s t e d on ly i n p r o f i t s , t hey g e t more money by j u s t c o n t i n u i n g t h e 



e x i s t i n g c o n c e s s i o n s and r a i s i n g t h e t a x e s or r a i s i n g the t a x 
r e f e r e n c e p r i c e s . But they d o n ' t look a t i t t h a t way. 

Q. You ment ioned t h a t Arab c o u n t r i e s t h a t conse rve , do so 
because they a r e n o t u s in g t h e i r money w i s e l y and t h e y ' r e no t 

i n v e s t i n g i t i n o t h e r Arab c o u n t r i e s . I wonder i f you r e a l i z e t h e 
Arab Fund f o r Economic Development, t h e Kuwait Fund, Abu Dhabi 
F u n d . . . I s ee no s e r i o u s a t t e m p t by your government t o do something 
about t h e o i l problem o r t h e b a l a n c e of payments problem. Do you 
t h i n k sometime a f t e r November t h e r e w i l l be a s e r i o u s p o l i c y ? 

A. On p o i n t one . Yes, of cour se I ' m f a m i l i a r w i t h t h e development 
f u n d s , p a r t i c u l a r l y t h e Kuwai t i one . I t ' s good and I sugges t e d 

t h a t i t might even be expanded. But what I s a i d was t h a t Kuwait 
took the a c t i o n to l i m i t p r o d u c t i o n because i t c o u l d n ' t u s e t h e 
money a d e q u a t e l y . That i s , i f Kuwait were r e a l l y convinced t h a t 
i t could i n v e s t t h e money f rom i t s o i l now and g e t a g r e a t e r r e t u r n 
from t h a t money t ha n i t would g e t by l e a v i n g t h e o i l i n t h e ground, 
then presumably i t would do s o . But i t dec ided t h a t i t c a n ' t do 
t h a t . Kuwait i s n o t spending a l l of i t s money: i n Kuwait . I t ' s n o t 
i n v e s t i n g a l l of i t s s u r p l u s i n t h e o t h e r Arab c o u n t r i e s . I t ' s 
accumula t ing s u r p l u s e s , or was . 

Q. For a long t ime t h e Kuwai t i Government has asked the o i l com-
p a n i e s to i n v e s t some of t h e i r p r o f i t s i n Kuwait . You d i d 

no t ment ion t h i s . But you wanted t h e Kuwai t i Government and t h e 
Arab! p roduc in g c o u n t r i e s t o i n v e s t i n t h e Uni ted S t a t e s . I t h i n k 
t h i s i s a t remendous v a l u e judgment . 

A. Wel l , I s a i d i t would be f i n e i f t h e o i l p roduc ing c o u n t r i e s 
i n v e s t i n t h e Uni ted S t a t e s . T h e r e ' s been some s u g g e s t i o n t h a t 

we would oppose t h a t . I ' m t r y i n g t o l a y t h a t t o r e s t . We w i l l no t 
oppose i t . On t h e c o n t r a r y , we w i l l welcome i t . The o i l companies 
d o n ' t have a l l t h a t a d d i t i o n a l c a p i t a l t o i n v e s t i n Kuwait . They 
d o n ' t have t h a t a d d i t i o n a l c a p i t a l t o i n v e s t a n y p l a c e . They a r e 
having t o borrow c a p i t a l and, as I s a i d , they 'are going t o have t o 
go on t h e e q u i t y m a r k e t . The o i l p roduc ing c o u n t r i e s and t h e o i l 
consuming c o u n t r i e s a r e going t o have t o supp ly t h i s money. To say 
t h a t t h e o i l companies have v a s t amounts of s u r p l u s c a p i t a l t h a t they 
should be i n v e s t i n g i n f e r t i l i z e r p l a n t s o r i n o t h e r t h i n g s i s p e r h a p s 
a b i t out of d a t e . I j u s t d o n ' t t h i n k t h a t they have t h i s s u r p l u s 
c a p i t a l t o d a y . 

Q. I wonder i f you would expand on t h e r e l a t i o n s h i p between what 
t h e e c o l o g i c a l r e s e a r c h p e o p l e and what you a r e doing about 

i n c r e a s i n g energy r e s o u r c e s . 

A. Yes, I have a v a r y i n g r e l a t i o n s h i p w i t h t h e e c o l o g i s t s . When I 
t a l k about c u t t i n g back on consumpt ion, about abandoning t h e 



throw-away cans , p u t t i n g a h i g h t a x on d i s p o s a b l e b o t t l e s , t h e y 
t h i n k i t ' s j u s t g r e a t . When I t a l k about d r i l l i n g i n t h e Gulf of 
Alaska or o f f t h e e a s t c o a s t of t h e Un i t ed S t a t e s , they t h i n k i t ' s 
l e s s g r e a t . The problem i s complex, i t ' s enormous and i t ' s going 
t o have to be f a c e d on many f r o n t s . I t h i n k t h a t t h e e c o l o g i s t s 
a r e w i s e . I c o n s i d e r myself an e c o l o g i s t — I c o n s i d e r t h a t I have 
as much r e g a r d f o r n a t u r e as any American. I a l s o t h i n k t h a t we 
have a need f o r energy and t h a t w e ' r e go ing to have to i n c r e a s e 
t h e s u p p l y . Some of t h e d e c i s i o n s t h a t have been made i n t h e name 
of c l ean a i r and c l ean w a t e r have n o t been a l l t h a t i n t e l l i g e n t 
f rom t h e p o i n t of view of e n e r g y . That i s t h e d e c i s i o n t o remove 
lead from g a s o l i n e . Qu i t e admi rab le i n i t s e l f , because everybody 
knows t h a t l e a d i s po i so n and t h a t ' s of cour se why t h e d e c i s i o n 
was made. Lead sounds bad bu t you remove t h e l ead and your c o n -
sumption of g a s o l i n e i s going to go up v e r y , very marked ly . Not 
only i s t h e consumption going up , but y o u ' r e going t o pu t more 
unburned hyd ro -ca rbon s i n t h e a i r and t h i s i s a t r a d e - o f f — l e ad 
o r unburned hyd ro -ca rbon s i n t h e a i r . Wel l , t h e d e c i s i o n has a l r e a d y 
been taken . Remove l e ad from t h e g a s o l i n e — i t w a s n ' t p e r h a p s t h a t 
good a d e c i s i o n . Some of t h e s e d e c i s i o n s pe rhaps h a v e n ' t been 
though t ou t as w e l l as they could have b e e n . And many of t h e a c t i o n s 
t h a t we a r e going to t a k e to c l e a n up t h e a i r and w a t e r a r e go ing t o 
r e q u i r e more e n e r g y . In f a c t , a l l of them w i l l t o some d e g r e e . 

Q. Wouldn ' t i t be a l o t cheaper t o have good r e l a t i o n s w i t h t h e Arabs 
than t o go to a l l t h e s e e l a b o r a t e methods t o i n c r e a s e energy 

supply i n t h e Uni ted S t a t e s ? Why do I say cheaper? F i r s t , t h e con-
sumer w i l l no t pay $5 b i l l i o n o r more a y e a r f o r domes t i c s o u r c e s . 
Second, because of eco logy , t h e deg rad ing of t h e environment must 
be added to t h e c o s t s . Th i rd to overcome t h e t h e o r e t i c a l r i s k s men-
t i o n e d t h i s morning r e q u i r e s money. P o i n t f o u r — t h e b a l a n c e of 
payments i s s e r i o u s i n t h e s h o r t r u n , b u t i n t h e long r u n , a c c o r d -
ing t o s t u d i e s t h a t have been made by t h e I n t e r i o r Department , 46 c e n t s 
of each d o l l a r s p e n t on Middle Eas t o i l w i l l come back t o t h e Uni ted 
S t a t e s . 

A. A very good p o i n t . Of course i t ' s ex t r eme ly i m p o r t a n t t h a t we 
and a l l t h e ma jo r consumers have good r e l a t i o n s w i t h t h e Arabs . 

We shou ld do wha teve r we can t o improve them. But t h a t ' s n o t t h e 
whole p i c t u r e . That i s , t h e Arabs d o n ' t have an i n f i n i t e supp ly of 
o i l and I t h i n k I s a i d s e v e r a l t imes i n t h e t a l k t h a t a c t i o n s a r e 
going t o have to be t aken r e g a r d l e s s of t h e t h r e a t s . Oi l i s f i n i t e , 
i t i s going t o run out sometime, and even Saudi A r a b i a d o e s n ' t have 
i n e x h a u s t i b l e s u p p l i e s . I t ' s poing t o run out i n t h e f o r e s e e a b l e 
f u t u r e and t h e r e f o r e We should be moving r i g h t now on t h e s e o t h e r 
energy s o u r c e s . Now I ' m no t s u r e what p o i n t s two and t h r e e were 
bu t p o i n t f o u r was t h e b a l a n c e of payments . And I t h i n k your f i g u r e s 
on t h e b a l a n c e of payments r e t u r n s a r e wrong. I d i d r e f e r t o t h e 
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i n c r e a s e d t r a d e , but I s a i d t h a t t h e i n c r e a s e d t r a d e comes l a r g e l y 
from Canada and Venezue la . I f we impor t a b a r r e l f rom Canada o r 
Venezue la , t h a t i s r e t u r n e d l a r g e l y to t h e Uni ted S t a t e s . But t h e 
m a r g i n a l d o l l a r i n t h e P e r s i a n Gulf goes to J apan , Germany, England 
and only m a r g i n a l l y t o t h e Uni t ed S t a t e s . 
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PROSPECTS FOR COOPERATION BETWEEN OIL PRODUCERS, MARKETERS AND CONSUMERS: 

THE ISSUE OF PARTICIPATION AND AFTER 

His Excellency Shaykh Ahmad Zaki Yomani3 
Minister of Petroleum and Mineral Resources3 

Kingdom of Saudi Arabia 

There a r e t h e s e days e v e r - i n c r e a s i n g w o r r i e s about t h e n o t 
too d i s t a n t f u t u r e when t h e world i s expec ted t o f a c e an energy s h o r t a g e . 
Such a s h o r t a g e would n o t only harm t h e w o r l d ' s economic p r o g r e s s , b u t 
would p r o b a b ly have a d v e r s e e f f e c t s on a l l a s p e c t s of i t s c i v i l i z a t i o n 
a s w e l l . 

O i l i s t h e c h i e f sou rce of energy t o d a y , and so long a s 
t h e r e a r e s u f f i c i e n t r e s e r v e s of i t t o keep i t f l o w i n g , i t w i l l c o n t i n u e 
t o be s o . However, t he r a t e of i n c r e a s e i n wor ld consumption of o i l 
exceeds t h e r a t e a t which new f i e l d s a r e b e i n g d i s c o v e r e d . T h i s c a l l s 
f o r doub l ing a l l e f f o r t s i n e x p l o r a t i o n and d r i l l i n g . Atomic energy 
p r o v i d e s no comfor t , f o r i t s p a r t i n e n v i r o n m e n t a l p o l l u t i o n p l a c e s 
s e r i o u s l i m i t a t i o n s upon i t . F u r t h e r m o r e , t h e use s t o which i t can be 
pu t a r e a l s o l i m i t e d and i t cannot t h e r e f o r e be c o n s i d e r e d a r e a l s u b -
s t i t u t e f o r o i l . 

Whenever t h e energy s h o r t a g e i s t h e s u b j e c t of d i s c u s s i o n , 
t h e Kingdom of Saudi A r a b i a , as t h e owner of t h e l a r g e s t proved o i l 
r e s e r v e s i n t h e whole wor ld and of v a s t u n e x p l o i t e d a r e a s where t h e 
g e o l o g i c a l and g e o p h y s i c a l t e s t s i n d i c a t e t h e p r e s e n c e of huge amounts 
of o i l , emerges as an i m p o r t a n t f a c t o r . I t would be no e x a g g e r a t i o n t o 
say t h a t Saudi A r a b i a a l o n e has i n i t s l a n d s as much o i l as a l l t h e 
Gulf S t a t e s , i n c l u d i n g I r a n , Kuwai t , and I r a q , p u t t o g e t h e r . I t i s 
t h e r e f o r e abundan t ly c l e a r t h a t t h e Uni ted S t a t e s of America ha s a 
r e a l i n t e r e s t i n b u i l d i n g as from now an economic b r i d g e l i n k i n g i t 
w i t h Saudi A r a b i a . T h i s b r i d g e would become b i g g e r and s t r o n g e r w i t h 
t ime and would a id t h e Uni ted S t a t e s i n mee t in g t h e expec ted energy 
s h o r t a g e and pe rhaps even i n s o l v i n g t h e b a l a n c e of payments p rob lem 
t h a t would be caused by i t . 
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As i s w e l l known, t h e r e a r e two new f a c t o r s t h a t w i l l 
undoubted ly have an i m p o r t a n t b e a r i n g upon s t r a t e g y and p o s i t i o n s 
of s t r e n g t h i n t h e o i l i n d u s t r y . I have a l r e a d y ment ioned t h e f i r s t 
f a c t o r , which i s t h e expec ted exces s of demand over s u p p l y . The 
second f a c t o r i s t he imp lemen ta t ion of t h e p r i n c i p l e of p a r t i c i p a t i o n , 
agreement on which has now become a h i g h l y p r o b a b l e m a t t e r . 

B e f o r e e n t e r i n g i n t o t h e d e t a i l s of t h e s u b j e c t , a l low me 
t o r e c a l l c e r t a i n f a c t s about t h e o i l i n d u s t r y . The p a r t i e s t o t h e 
o i l i n d u s t r y a r e t h r e e i n number: t h e p r o d u c e r s , t h e consumers, and 
t h e p roduc ing o i l companies . P r i o r t o t h e s i x t i e s , t h e p roduce r s 
were i n a weakened p o s i t i o n . The ma jo r o i l companies, on t h e o t h e r 
hand, had u n r e s t r i c t e d f reedom of a c t i o n , and h e e d l e s s of t he i n t e r e s t s 
of t h e p roduc ing c o u n t r i e s , they r e s o r t e d to d e p r e s s i n g the p r i c e s of 
o i l . They were pe rhaps pushed i n t o t a k i n g t h i s a c t i o n by p r e s s u r e 
from t h e consumers and a l s o by economic and c o m p e t i t i v e c o n s i d e r a t i o n s . 
But t h e u n j u s t e f f e c t s of t h e i r a c t i o n on t h e revenues of t h e p roduc ing 
c o u n t r i e s were f e l t and t h i s l e d t h e p r o d u c e r s to g e t t o g e t h e r and form 
an o r g a n i z a t i o n f o r t h e purpose of p r o t e c t i n g t h e i r i n t e r e s t s . That 
i s how OPEC came i n t o b e i n g . 

The o i l companies chose to i g n o r e t h e new O r g a n i z a t i o n and 
f o r over a decade , r e j e c t e d a b a s i c demand by t h e p roduc ing c o u n t r i e s ; 
t h a t i s , a few c e n t s i n c r e a s e i n p o s t e d p r i c e s . P o s t e d p r i c e s remained 
a t t h e same l e v e l w h i l e t h e p r i c e s of commodities impor ted by t h e p r o -
d u c e r s went up s t e a d i l y . This meant , i n e f f e c t , a r e d u c t i o n i n t h e p r o -
duce r s   r evenues . When t h e economic s i t u a t i o n began t o change, OPEC 
r e a c t e d t o t h e companies   conduc t . The Tehran and T r i p o l i Agreements 
b rough t about i n c r e a s e s i n p o s t e d p r i c e s t o much h i g h e r l e v e l s t h a n 
t h o s e o r i g i n a l l y contempla ted by t h e p roduc ing c o u n t r i e s . 

However, a f a i r p r i c e f o r t h e i r o i l was n o t t h e s o l e demand 
by t h e p roduc ing c o u n t r i e s . The p r o d u c e r s had been made to f e e l t h a t 
t hey were f o r e i g n to t h e i r own n a t u r a l r e s o u r c e s , w i t h n e i t h e r c o n t r o l 
over them nor say i n how t h e y were u t i l i z e d . 

When the p r i n c i p l e c a l l i n g f o r t h e c o n t r o l of n a t u r a l 
r e s o u r c e s by t h e p e o p l e who own them became f i r m l y e s t a b l i s h e d and 
r e c e i v e d wor ld -wide a c c e p t a n c e , and when t h e winds of n a t i o n a l i z a t i o n 
appeared i n t h e h o r i z o n , Saudi Arabia s t a r t e d t o seek a s o l u t i o n t h a t 
would be an a l t e r n a t i v e to n a t i o n a l i z a t i o n — a s o l u t i o n t h a t would 
p r e s e r v e s t a b i l i t y i n t h e o i l i n d u s t r y and m a i n t a i n i t s i n c r e a s i n g 
p r o s p e r i t y . In t h i s we were mo t iva t ed by our n a t u r a l d i s l i k e f o r t h e 
p r i n c i p l e of n a t i o n a l i z a t i o n which goes a g a i n s t our economic sys tem, 
and by f e a r of t h e d i s a s t r o u s e f f e c t s i t would have on t h e o i l i n d u s t r y ' s 
deve lopment . Such a d v e r se e f f e c t s would damage our i n t e r e s t s as w e l l as 
t h o s e of t h e ma jo r o i l companies and t h e consumers . The only a l t e r n a -
t i v e to n a t i o n a l i z a t i o n , t h e r e f o r e , was t h e p r i n c i p l e of p a r t i c i p a t i o n . 



We s t a r t e d d i s c u s s i n g p a r t i c i p a t i o n w i t h Aramco i n 1963, 
and i n 1965 we had f u r t h e r d i s c u s s i o n s . At t h o s e e a r l y s t a g e s t h e 
b a s e s of p a r t i c i p a t i o n e n t a i l e d f a r l e s s than what we a r e demanding 
t o d a y . Our c a l l t o p a r t i c i p a t i o n ga ined momentum i n 1967 and we made 
i t an o f f i c i a l demand i n 1968. L a t e r i t was o f f i c i a l l y adopted by 
OPEC d e s p i t e t h e f a c t t h a t some of t h a t O r g a n i z a t i o n ' s member c o u n t r i e s 
b e l i e v e i n n a t i o n a l i z a t i o n as t h e on ly r o u t e t o t h e i r r i g h t t o c o n t r o l 
t h e i r own n a t u r a l r e s o u r c e s . 

We a r e now i n t h e f i n a l s t a g e of our n e g o t i a t i o n s , which we 
hope w i l l r e s u l t i n a j u s t and e q u i t a b l e ag reement . Th i s agreement 
may c o s t more and have s t r i c t e r c o n d i t i o n s t h an what we were a sk ing 
f o r i n 1963 and 1968, bu t i t w i l l p r o v i d e r e a l c o o r d i n a t i o n and 
harmony between t h e i n t e r e s t s of t h e t h r e e p a r t i e s conce rned . These 
a r e b e n e f i t s t h a t would no l o n g e r be a t t a i n a b l e i f we were t o wa i t 
f u r t h e r and a l low t h e r a g i n g s to rm of n a t i o n a l i z a t i o n t o s t r i k e our 
l a n d . The harmony of i n t e r e s t s would be undone and many o t h e r e v i l s 
would b e f a l l everyone concerned . Need less to s a y , we can avo id a l l 
t h e s e e v i l e f f e c t s by t h e c o r r e c t imp lemen ta t i on of p a r t i c i p a t i o n . 

What do I mean by the c o r r e c t imp lemen ta t ion of p a r t i c i -
p a t i o n ? I t i s n o t t h a t t h e p roduc ing S t a t e s shou ld s imply own 51 p e r 
cent of t h e c a p i t a l of t h e companies o p e r a t i n g on t h e i r l a n d s . T h a t , 
i n my o p i n i o n , would n o t d i f f e r very much f rom p a r t i a l n a t i o n a l i z a t i o n 
and would n o t l e a d to t h e d e s i r e d s t a b i l i t y i n t h e o i l i n d u s t r y . What 
I mean i s t h a t t h e n a t i o n a l o i l companies i n t h e p roduc ing c o u n t r i e s 
should e n t e r t h e marke t ing s t a g e s and i n v e s t t h e i r s u r p l u s r evenues 
i n marke t ing t h e i r p a r t i c i p a t i o n s h a r e s of t h e o i l . Such i n v e s t m e n t 
would d e f i n i t e l y l ead t o i m p o r t a n t b e n e f i t s f o r t he consumers . The 
consumers must n o t i g n o r e t h e s e p o t e n t i a l b e n e f i t s and mus t , i n f a c t , 
encourage us t o ach i eve them. 

B e f o r e e l a b o r a t i n g on t h e b e n e f i t s t o be a t t a i n e d by t h e 
p r o p e r implementa t ion of p a r t i c i p a t i o n , I would l i k e t o p o i n t ou t 
t h e e x i s t e n c e of a s t r o n g t r e n d w i t h i n OPEC. The m a j o r i t y of t h e 
member c o u n t r i e s a r e b e i n g pe r suaded to adopt a program t o l i m i t p r o -
d u c t i o n . The P r o d u c t i o n Program i s a r e l a t i v e l y o ld i d e a which came 
n e a r t o be ing b l e s s e d by an OPEC r e s o l u t i o n as f a r back as 1964. 
I t was Saudi Arab ia t h a t used i t s r i g h t of v e t o t o d e f e a t t h e r e s o l u -
t i o n and has s i n c e c o n s i s t e n t l y opposed i t f o r economic and o t h e r 
r e a s o n s . 

And now, w i t h t h e r i s e i n o i l p r i c e s and t h e g r e a t i n c r e a s e 
i n t h e p roduc ing c o u n t r i e s ' r evenues , we a r e about t o e n t e r an e r a 
where we s h a l l be unab le t o spend our s u r p l u s incomes i n s i d e our own 
c o u n t r i e s . Th i s w i l l l e a d us t o r e c o n s i d e r t h e v a l u e of k e e p i ng our 
revenues i n t h e banks and r e a l i z i n g i n t e r e s t on them, as compared 
w i t h t h e a p p r e c i a t i o n i n t h e v a l u e of our crude o i l i f i t were t o be 
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l e f t i n t h e g round . We shou ld f i n d t h a t l e a v i n g our crude i n t h e 
ground i s by f a r more p r o f i t a b l e than d e p o s i t i n g our money i n t h e 
banks , p a r t i c u l a r l y i f we t a k e i n t o account t h e p e r i o d i c d e v a l u a t i o n 
of many of t h e c u r r e n c i e s . T h i s r e a s s e s s m e n t would l ead us t o adopt 
a p r o d u c t i o n program t h a t i n s u r e s t h a t we g e t r evenues which a r e 
adequa te f o r our r e a l n e e d s . Such a program, however, would harm 
t h e i n t e r e s t s of t h e consumers and of t h e o i l companies . I t would 
a l s o a g g r a v a t e t h e energy s h o r t a g e problem and f o r c e p r i c e s t o ve ry 
h igh l e v e l s . 

On t h e o t h e r hand , t h e c o r r e c t a p p l i c a t i o n of t h e p r i n c i p l e 
of p a r t i c i p a t i o n would a l l ow our n a t i o n a l o i l companies t o i n v e s t s u r -
p l u s revenues i n m a r k e t i ng our s h a r e of t h e o i l t h e r e b y p r o v i d i n g f o r 
t h e a b s o r p t i o n of t h e s u r p l u s . Th i s would be t h e f i r s t s a l u t a r y 
e f f e c t of p a r t i c i p a t i o n as advoca ted by Saudi A r a b i a . The second b e n e -
f i t would be t h e g a i n s t o be made by t h e consumers as a r e s u l t of t h e 
new i n v e s t m e n t s i n t h e i r m a r k e t s . These i n v e s t m e n t s by t h e p r o d u c e r s 
would enhance r e a l s t a b i l i t y and c r e a t e a s t r o n g economic l i n k between 
p r o d u c e r s and consumers . The b a l a n c e of payments s i t u a t i o n i n t h e 
consumer c o u n t r i e s , which i s a f f e c t e d by t h e impor t of energy s u p p l i e s , 
would improve. At t h e same t i m e , our n a t i o n a l o i l companies would 
become a connec t in g f a c t o r between p r o d u c e r s and consumers and p l a y 
e x a c t l y t h e same r o l e p l a y e d a t p r e s e n t by t h e i n t e r n a t i o n a l o i l 
companies . 

I t i s our b e l i e f t h a t t h e e x i s t i n g o i l c o n c e s s i o n s cannot 
c o n t i n u e i n t h e i r p r e s e n t fo rm. The p a r t i e s concerned must a c c e p t 
a change i n t h e s i t u a t i o n . They must a c c e p t one of t h e two a l t e r n a -
t i v e s — p a r t i c i p a t i o n o r n a t i o n a l i z a t i o n . 

I n t h e case of n a t i o n a l i z a t i o n , o r c o n d i t i o n s of i n s t a b i l i t y 
and u n c e r t a i n t y , t he o i l companies would f i n d i t d i f f i c u l t t o j u s t i f y 
s i g n i f i c a n t i n v e s t m e n t s i n f u r t h e r e x p l o r a t i o n and d r i l l i n g o p e r a -
t i o n s . Yet t h e s e a d d i t i o n a l o p e r a t i o n s a r e of v i t a l impor t ance and 
a l l e f f o r t s must be u n i t e d t o m a i n t a i n them. Here t h e t h i r d b e n e f i t 
t o be d e r i v e d from p a r t i c i p a t i o n becomes v i s i b l e . With p a r t i c i p a t i o n , 
a h e a l t h y and c o n g e n i a l a tmosphere t h a t welcomes i n v e s t m e n t would be 
c r e a t e d and, when t h e t ime comes, t h e p roduc ing c o u n t r i e s themse lves 
would bea r 51 p e r cent of t h e d r i l l i n g and development c o s t s . 

In view of t h e l i m i t e d t ime a v a i l a b l e t o me, and i n o rde r 
t h a t I may have s u f f i c i e n t t ime f o r answer ing your q u e s t i o n s which I 
c o n s i d e r t o be the most i m p o r t a n t p a r t of my t o p i c t o d a y , I s h a l l n o t 
go i n t o f u r t h e r d e t a i l s about t h e b e n e f i t s of p a r t i c i p a t i o n . I t s u f -
f i c e s me t o say t h a t p a r t i c i p a t i o n would b r i n g about i m p o r t a n t changes 
i n t h e o i l i n d u s t r y , s t r e n g t h e n i n g t h e e x i s t i n g s t r u c t u r e and p r o -
t e c t i n g i t . The t h r e e t r a d i t i o n a l p a r t i e s t o t h e o i l i n d u s t r y would 
remain as they a r e and be j o i n e d by our n a t i o n a l o i l companies as a 



f o u r t h e lement which c o o p e r a t e s w i t h t h e consumers and t h e o i l com-
p a n i e s and draws t h e i r p o i n t s of view and t h a t of t h e p roduc ing 
c o u n t r i e s c l o s e r t o each o t h e r . 

We a r e now f a c e d w i t h two problems of unequa l i m p o r t a n c e . 
The l e s s i m p o r t a n t problem i s t h a t of d e t e r m i n i n g t h e new o i l p r i c e s 
i n 1975. The o t h e r and f a r more s e r i o u s problem i s t h a t of t h e 
expec ted s h o r t a g e of energy s u p p l i e s i n t h e e i g h t i e s . Our n a t i o n a l o i l 
companies w i l l no t be i n a p o s i t i o n to p l a y a l e a d i n g r o l e i n 1975, 
f o r they w i l l s t i l l be i n t h e p r e l i m i n a r y p h a s e s of t h e i r development 
on t h e i n t e r n a t i o n a l s t a g e . They w i l l , however, be much more e f f e c -
t i v e i n t h e succeed ing rounds and w i l l h e l p i n r e s o l v i n g d i f f e r e n c e s 
and b r i n g i n g views c l o s e r t o each o t h e r . 

To r e t u r n to t h e p r i c e i s s u e i n 1975 and a f t e r , t h e r e i s 
no doubt t h a t i t w i l l c o n s t i t u t e a problem i n t h e f u t u r e . I t i s a 
f a c t t h a t t h e t r e n d of o i l p r i c e s i s go ing upwards and t h e r e i s no 
way of changing i t . However, t h e OPEC c o u n t r i e s must make only 
r e a s o n a b l e demands based on j u s t i c e . The consumer c o u n t r i e s on t h e 
o t h e r hand must accep t an e q u i t a b l e i n c r e a s e i n p r i c e s and absorb t h e 
whole of such i n c r e a s e , so as t o l e a v e t h e o i l companies enough p r o f i t s 
t o e n a b l e them t o con t i nu e t h e i r e x p l o r a t i o n a c t i v i t i e s and development 
of p roduc ing f i e l d s . I cannot v i s u a l i z e t h e o i l i n d u s t r y d e v e l o p i n g 
and coping w i t h t h e energy s h o r t a g e problem w i t h o u t t he s u p p o r t of t h e 
ma jo r i n d u s t r i a l c o u n t r i e s . And, a f t e r a l l , t h e ve ry economies of t h e s e 
i n d u s t r i a l i z e d c o u n t r i e s depend on o i l , f o r which modern s c i e n c e h a s so 
f a r f a i l e d t o produce a r e a l s u b s t i t u t e . I on ly hope t h a t t h e d e s i r e 
f o r lower p r i c e o i l today w i l l n o t a g g r a v a t e t h e expec ted problem of 
energy s h o r t a g e i n t h e f u t u r e . Al lowing f o r o i l p r i c e s t o r i s e i n a 
r e a s o n a b l e manner w i l l encourage f u r t h e r e x p l o r a t i o n f o r o i l . I t 
w i l l a l s o p e r m i t t h e development of new s o u r c e s of energy which a r e 
a t p r e s e n t cons ide re d too c o s t l y and n o t f e a s i b l e e c o n o m i c a l l y . 

When t h e age of s c a r c e energy dawns, our n a t i o n a l o i l com-
p a n i e s w i l l p l a y an i m p o r t a n t r o l e i n t h e consumer c o u n t r i e s i n which 
t h e y i n v e s t . They w i l l have to f e e d t h e r e f i n e r i e s they own, who l ly 
o r i n p a r t , w i t h t h e i r own c r u d e s . Th i s would go a long way toward 
a l l e v i a t i n g t h e energy s h o r t a g e i n t h o s e c o u n t r i e s , which even today 
a r e s eek ing t o e s t a b l i s h economic and f i n a n c i a l r e l a t i o n s h i p s w i t h 
our n a t i o n a l o i l companies . 

F i n a l l y , I have t h i s t o s a y . In t h e l i g h t of t h e f a c t s I have 
j u s t ment ioned , we i n t h e Kingdom of Saudi A r a b i a ex t end our hand t o t h e 
Government of t h e Uni t ed S t a t e s of America and c a l l f o r a commercial o i l 
agreement between t h e two c o u n t r i e s which would g i ve Saudi Arab ian o i l 
a s p e c i a l p l a c e i n t h i s c o u n t r y . The Agreement should exempt our o i l 
from r e s t r i c t i o n s and d u t i e s and encourage t h e i n c r e a s i n g i n v e s t m e n t of 
Saudi c a p i t a l i n m a r k e t i n g t h e o i l . This would p r a c t i c a l l y g u a r a n t e e 
i t s con t inuous f low t o t h e s e m a r k e t s . 
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In t h e l a s t r e s o r t , t h e r e w i l l never be a s u b s t i t u t e f o r 
Saudi Arab ia i n t h e f i e l d of o i l , as indeed t h e r e w i l l neve r be a n y -
t h i n g t o p a r a l l e l i t s f r i e n d l y p o l i c i e s towards t h i s c o u n t r y . 

k k  k  k  k  

Q. I t has been s u g g e s t e d t h a t t h e n a t i o n a l i z a t i o n of IPC by I r a q 
has made i t p o s s i b l e f o r you and t h e o i l companies t o e x p e d i t e 

t h e n e g o t i a t i o n s . My q u e s t i o n has two p a r t s , one, i s t h i s c o r r e c t ? 
Two, i n t h e c a s e t h a t an agreement i s f i n a l l y concluded between t h e 
p roduc ing c o u n t r i e s and t h e o i l companies, w i l l t h i s i n t u r n e x p e d i t e 
t he s e t t l e m e n t of t h e problem between IPC and I r a q ? 

A. Well , I a g r e e w i t h you t h a t t h e n a t i o n a l i z a t i o n of IPC was a 
shock t o t h e o i l companies . Some of them were n o t aware of t h e 

f a c t s of l i f e , and now r e a l i z e t h a t t hey have t o f a c e e i t h e r n a t i o n a l -
i z a t i o n o r p a r t i c i p a t i o n . And t h i s i s why, i n my o p i n i o n , they a r e 
moving c l o s e r t o our s i d e . The second p a r t of your q u e s t i o n i s 
whe ther our agreement on p a r t i c i p a t i o n w i l l make i t e a s i e r f o r b o t h 
I r a q and IPC t o s e t t l e t h e i r p rob lems . My answer i s y e s . I t h i n k 
t h i s w i l l be t h e c a s e . One of t h e most i m p o r t a n t i s s u e s they have 
i s t h e compensat ion and, p r o b a b l y , when we a g r e e on something t h i s 
a l s o could be implemented i n I r a q . We a l l know t h a t I r a q i s i nvo lved 
as w e l l i n t h e p a r t i c i p a t i o n n e g o t i a t i o n f o r t h e o t h e r f i e l d s down i n 
t h e s o u t h and t h e Mosul f i e l d . 

Q. S i r , i n your conc lud ing remarks you made a very i m p o r t a n t s t a t e -
ment c a l l i n g f o r an agreement w i t h t h e Uni ted S t a t e s a lmost w i t h -

out r e s t r i c t i o n s . Las t n i g h t we h e a r d Mr. Akins d e c l a r e t h a t t h e 
Uni ted S t a t e s , w i t h c e r t a i n e x c e p t i o n s , could no t a f f o r d t o be 
dependent i n d e f i n i t e l y on impor ted c r u d e , and he c a l l e d v e r y s t r o n g l y 
— most of us h e r e thought — f o r t h e development of a n a t i o n a l energy 
p o l i c y which would i n c r e a s e American s e l f - s u f f i c i e n c y . Am I r i g h t o r 
wrong i n suppos ing t h e r e i s a c e r t a i n dichotomy between t h e s e two 
views? 

A. I n e v e r s u g g e s t ed t h a t t h e Uni ted S t a t e s of America w i l l consume 
a t l e a s t 70 p e r cent f rom our c r u d e . We have t o c o n t r i b u t e a 

g r e a t d e a l t o t h e consumption i n t h i s coun t ry and t h i s i s enough t o 
e n s u r e a b e t t e r s o l u t i o n f o r your problem one day i n t h e f u t u r e . 
I t h i n k i f we come and i n v e s t huge c a p i t a l i n t h i s coun t ry t h i s i s 
an enough g u a r a n t e e f o r t h i s count ry t h a t we cannot f o r g e t t h a t huge 
c a p i t a l i n v e s t e d h e r e , and we w i l l c o n t i n u e to f eed our r e f i n e r i e s 
w i t h our c r u d e . 
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Q. M i n i s t e r Yamani, you mentioned t h a t i n i t i a l l y — towards 1975 — 
as t h e n a t i o n a l o i l companies b e g i n t o u n d e r t a k e t h e i r new 

r e s p o n s i b i l i t i e s r e s u l t i n g from t h e s e p a r t i c i p a t i o n t a l k s and t h e 
agreements which would be made, they w i l l have an i n c r e a s i n g l y 
s t r o n g e r r o l e t o p l ay i n terms of t he downstream end of t h e b u s i n e s s , 
and t h a t when t h e age of s c a r c i t y comes as you p o i n t e d ou t — I 
suppose you meant somewhere between 1980 and 1985 — t h e n a t i o n a l 
o i l companies w i l l be runn ing a road through t o t h e i r own r e f i n e r i e s 
i n consumer c o u n t r i e s . I f t h a t i s a c o r r e c t u n d e r s t a n d i n g of what 
you were s t a t i n g , what r o l e do you s e e f o r t h e i n t e g r a t e d i n t e r -
n a t i o n a l o i l companies i n t h e Uni ted S t a t e s and i n Europe? Can you 
t a l k about w h a t ' s going to happen, i n your o p i n i o n , compared t o 
r e s p o n s i b i l i t i e s , b o t h a c t i v i t i e s of n a t i o n a l o i l companies and t h e 
OPEC c o u n t r i e s , and a t t h e same time w h a t ' s going t o be happen ing , 
i n your o p i n i o n , to t h e l a r g e i n t e g r a t e d i n t e r n a t i o n a l o i l companies? 

A. I cannot s u g g e s t t h a t our n a t i o n a l o i l companies could be i n 
any way a s u b s t i t u t e f o r t h e i n t e r n a t i o n a l o i l companies . I 

t h i n k t h e p r e s e n c e and t h e r o l e of t h e i n t e r n a t i o n a l o i l companies 
have t o c o n t i n u e . We do need i t i n our coun t ry f o r t h e i r know-how 
and e x p e r t i s e , and you do need i t i n your c o u n t r i e s as consumers 
f o r t h e amount of crude they produce and f o r t h e i r r o l e as a b u f f e r 
e l e m e n t . Now, when I s a i d t h a t our n a t i o n a l o i l companies w i l l come 
to t h e s t a g e as a f o u r t h e l emen t , I was hoping t h a t t hey w i l l j o i n 
f o r c e s w i th t h e i n t e r n a t i o n a l o i l companies and w i t h the consumers 
— n o t as a s u b s t i t u t e of t h e i n t e r n a t i o n a l o i l companies . 

Q. How do you s e e them, i f I may ask you , j o i n i n g w i t h bo th t h e 
consumer governments i s what I suppose you a r e imp ly ing , and 

w i t h t h e i n t e r n a t i o n a l o i l companies a l s o . I d o n ' t u n d e r s t a n d t h e 
b a l a n c e t h a t I t h i n k y o u ' r e i m p l y i n g . 

A. Wel l , r e a l l y , I ' m s t i l l i n t h e d a r k . I d o n ' t know what w i l l 
happen a f t e r t h e implemen ta t ion of p a r t i c i p a t i o n . I f t h e o i l 

companies behave t h e same way they d id i n t h e p a s t , be shy and n e a r -
s i g h t e d , I would say t h a t w e ' l l do b u s i n e s s d i r e c t l y w i t h t h e c o n -
sumer . But I t h i n k they have l e a r n e d t h e i r l e s s o n and they w i l l 
come t o us and do b u s i n e s s w i t h u s . In t h i s c a s e i f t h e m a j o r , o r 
t he r e a l volume of b u s i n e s s , i s done w i t h t h e i n t e r n a t i o n a l o i l 
companies, t he n we have a d i f f e r e n t ca se and t h e n a t i o n a l o i l com-
p a n i e s w i l l be an a s s i s t a n t — an a s s i s t a n t t o t h e i n t e r n a t i o n a l 
o i l companies. But , i f we do b u s i n e s s w i t h t h e consumers, and some 
of them have a l r e a d y approached u s , f o r t h i s , I t h i n k t h e r e w i l l 
be ve ry s e v e r e c o m p e t i t i o n between them — t h e i n t e r n a t i o n a l and 
t h e n a t i o n a l o i l companies . 

Q. Mr. M i n i s t e r , do you i n t e n d t o e l a b o r a t e on t h i s s u g g e s t i o n on 
t h e i n c r e a s e of p a r t i c i p a t i o n i n marke t ing? Does t h i s mean 

t a n k e r s , r e f i n e r i e s , new i n s t a l l a t i o n s i n t h e Gulf a r e a , o r does 
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t h a t a l s o i n c l u d e t h e p r o p o s a l made by Mr. Akins y e s t e r d a y t h a t some 
of t h e s u r p l u s c a p i t a l might be i n v e s t e d i n o i l f a c i l i t i e s i n t h e 
Un i t ed S t a t e s o r Western Europe, p o s s i b l y even i n o t h e r i n d u s t r i a l 
non-energy i n s t a l l a t i o n s i n t h e Uni ted S t a t e s ? 

A. No, i t does n o t i n c l u d e what he s a i d . That i s e x a c t l y what he 
s a i d . I t h i n k we a r e i n t e r e s t e d i n going t o t h e downstream o p e r a -

t i o n i n v e s t i n g i n r e f i n e r i e s and p r o b a b l y up t o t h e pump s t a t i o n s . 
Of c o u r s e , t a n k e r s w i l l be one of t h e i t ems on t h e agenda . However, 
I d i s a g r e e w i t h Mr. Akins on t h e p o s s i b i l i t y of i nves tmen t i n a r e a s 
o t h e r t h a n t h e o i l i n d u s t r y and t h e downstream o p e r a t i o n . I d o n ' t 
t h i n k we w i l l do t h i s . 

Q. You ment ioned someth ing , Your E x c e l l e n c y , about t h e p o s s i b i l i t y 
of OPEC a d o p t i n g an i n t e r n a t i o n a l program and Saudi A r a b i a has 

changed i t s a t t i t u d e toward i t . Could you say something more about 
i t , o r i s OPEC going t o adopt an i n t e r n a t i o n a l program? 

A. My f r i e n d , you misunde r s tood me. I d i d n ' t say t h a t Saudi A r a b i a 
changed i t s p o s i t i o n w i t h t h i s . We s t i l l have t h e same p r e v i o u s 

one , a s you know. And, u n l e s s we a r e k e p t away f rom t h e downstream 
o p e r a t i o n , I s a i d , i n t h i s c a s e , we w i l l s t a r t comparing t h e i n t e r e s t 
r a t e we r e c e i v e f rom t h e s u r p l u s r evenue we i n v e s t i n t h e banks and 
bonds , and t h e a p p r e c i a t i o n i n t h e v a l u e of a b a r r e l of crude o i l i n 
t h e g round . And we w i l l f i n d ou t t h a t t h e a p p r e c i a t i o n r a t e i s much 
h i g h e r t ha n t h e i n t e r e s t r a t e , and t h e r e f o r e t h i s w i l l f o r c e us t o 
come t o your i d e a of a p r o d u c t i o n p rogram. Othe rwise we d o n ' t . 

Q. You s a i d i n your remarks i f I u n d e r s t o od you c o r r e c t l y t h a t p a r t i c -
i p a t i o n i n te rms of 51 p e r cen t would be j u s t a d i s g u i s e d form of 

n a t i o n a l i z a t i o n . Now, i n a d d i t i o n t o t h e downstream o p e r a t i o n s , p a r t i c -
i p a t i o n t h a t you have ment ioned , a r e you t h i n k i n g of some f i g u r e l e s s 
than 51 p e r cen t t h a t cou ld be p a r t of t h a t p a r t i c i p a t i o n program? 

A. No, s i r , no t a t a l l . We t h i n k i t ' s e i t h e r 51 p e r c e n t o r no 
p a r t i c i p a t i o n . And t h e one p e r cent has a p s y c h o l o g i c a l s i g n i f i -

cance . And t h i s i s what makes p a r t i c i p a t i o n a s u b s t i t u t e f o r n a t i o n a l -
i z a t i o n . 

Q. Mr. M i n i s t e r , i n t h i s count ry I have o f t e n read about t h e concern 
of o i l companies on t h e s u b j e c t of t h e s a n c t i t y of c o n t r a c t s , a 

f e a r a p p a r e n t l y which t h e y have . Assuming t h a t t h e agreement i s r eached 
on 51 pe r cen t i n t h e coming n e g o t i a t i o n s and t h e n e g o t i a t i o n s t h a t a r e 
i n p r o g r e s s , would you f e e l t h a t t h e c o n t r a c t s b e i n g c o n s i d e r e d would 
have t o be r e n e g o t i a t e d i n t h e n e a r f u t u r e ? 

A. I want t o answer your q u e s t i o n a t l e n g t h . F i r s t of a l l , i t ' s ve ry 
c l e a r t h a t we honor our c o n t r a c t s i n Saudi Arab ia and we a r e proud 

of t h i s . Number two, t h e p r i n c i p l e of t h e changes of c i r cums tance s i s 



a ve ry well-known l e g a l p r i n c i p l e . U n f o r t u n a t e l y somet imes, some 
of our f r i e n d s d o n ' t d i s t i n g u i s h between t h e changes of c i r c u m s t a n c e s 
and t h e changes of mind . Now, when we t a l k about t h e changes of c i r -
cumstances we t a l k about a w e l l - e s t a b l i s h e d l e g a l p r i n c i p l e bo th i n 
I s l a m i c law, i n t h e common law and i n t h e c i v i l law, t h e French sys tem 
or t h e Roman sys t em. And I t h i n k t h i s i s enough now f o r you t o 
answer t h e f i r s t p a r t of t h e q u e s t i o n . Now, w i t h r e g a r d t o t h e a g r e e -
ment on p a r t i c i p a t i o n , the r e a s on why we s p e n t such a very long t i m e 
i n n e g o t i a t i o n i s t h a t we want an e v e r l a s t i n g agreement which w i l l end 
by t h e end of t h e conces s ion agreement i t s e l f . T h i s , of c o u r s e , made 
i t n e c e s s a r y f o r bo th of us t o have some f l e x i b i l i t y d u r i n g t h e p e r i o d 
of t h i s agreement t o change w i t h i n t h e framework of t h e agreement 
w i t h o u t any n e c e s s i t y f o r f u r t h e r n e g o t i a t i o n . So t h e agreement we 
a r e go ing to s i g n , I hope , w i l l be an e v e r l a s t i n g agreement u n t i l t h e 
e x p i r a t i o n d a t e of t h e concess ion agreement , w i t h some f l e x i b i l i t y i n 
be tween . 

Q. How n e a r t o s i g n i n g an agreement a r e you? 

A. Wel l , some t imes you a r e v e r y n e a r a t a r g e t and you d o n ' t r e a c h 
i t . We a r e nea r t h e t a r g e t . I hope t h a t we can r e a c h i t . 

Q. M i n i s t e r Yamani, a s I u n d e r s t a n d i t t h e r e a r e t h r e e main i s s u e s i n 
t h e d i s c u s s i o n s : (1) t h e compensat ion q u e s t i o n , (2) t h e d i s p o s a b l e 

c rude and (3) t h e t i m e t a b l e f o r going from the i n i t i a l 20 p e r c e n t t o 
t h e u l t i m a t e 51 p e r c e n t . And, from your remarks i n London l a s t week, 
I u n d e r s t a n d t h a t t h e d i s p o s i t i o n q u e s t i o n e i t h e r has been s e t t l e d o r 
i s ve ry c l o s e t o s e t t l e m e n t and t h a t t h e compensat ion q u e s t i o n a l s o i s 
c l o s e to s e t t l e m e n t . The one remain ing i s s u e i s t h e t i m e t a b l e . 
Could you e l a b o r a t e on p o s s i b l y how t h e d i s p o s i t i o n q u e s t i o n was s e t t l e d 
and what t h e remain ing p o i n t s of d i sag reemen t a r e on t h e o t h e r two 
i s s u e s ? 

A. I was asked a lmos t t h e same q u e s t i o n i n London and I s a i d t h a t I 
d i d n ' t have a chance to r e p o r t t o my p r i n c i p a l s , and was t h e r e f o r e 

n o t i n a p o s i t i o n t o r e p o r t t o t h e aud ience i n London a t t h a t t i m e . 
U n t i l now I h a v e n ' t had a chance t o r e p o r t t o my p r i n c i p a l s on whose 
b e h a l f I am n e g o t i a t i n g . But I can say t h a t t h e d i s p o s a l of c r u d e 
a r rangement i s about t o be f i n a l i z e d . The o t h e r i s s u e s a r e under d i s -
c u s s i o n . We w i l l resume our n e g o t i a t i o n s sometime tomorrow and I hope 
we move f a s t e r . 

Q. Your E x c e l l e n c y , I should l i k e t o ask you a q u e s t i o n c o n c e r n i n g 
f lows of o i l from Saudi A r a b i a . As you ment ioned you would l i k e 

to ge t a s p e c i a l r e l a t i o n s h i p w i t h t h e Uni t ed S t a t e s and as we s e e i t , 
t h e Uni ted S t a t e s could impor t every y e a r an a d d i t i o n a l one m i l l i o n 
b a r r e l s a day a c c o r d i n g t o r e p o r t e d s o u r c e s . Now a t t h e same t ime we 
were l o o k i n g a t p roduc ing c a p a c i t y ab road . I g e t t h e i m p r e s s i o n t h a t 
o u t s i d e Saudi Arab i a t h e r e a r e n o t enough i n c r e m e n t s coming a long t o 
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s a t i s f y Western Europe and Japan and o t h e r c o u n t r i e s i n t h e E a s t e r n 
hemisphe re , so i t seems t o me t h e r e might be a p o s s i b i l i t y w i t h i n 
a decade where your r e l a t i o n s h i p w i t h t h e Uni ted S t a t e s might be 
h a r m f u l t o o t h e r c o u n t r i e s i n t h e s e n s e t h a t they cannot g e t t h e i r 
i n c r e m e n t a l s u p p l i e s . 

A. S i r , we a r e now very a t t r a c t i v e . And I d o n ' t know whe the r you 
a r e concerned w i t h t h e Uni t ed S t a t e s only o r you a r e a l s o con-

cerned w i t h Western Europe , and I t h i n k i t ' s a l l r i g h t i f you a r e 
concerned w i t h Eu rope . I f t h e Uni ted S t a t e s e s t a b l i s h e d t h i s s o r t 
of r e l a t i o n s h i p w i t h Saudi Arab i a t h i s means t h a t they w i l l t a k e 
some of our c rude from you . I t i s a t r u e f a c t . And t h i s w i l l be a 
h a r m f u l t h i n g to Europe . But t h a t ' s f a i r c o m p e t i t i o n . Anyone who 
wants u s , we a r e r e a d y . And we do l i k e t o do b u s i n e s s w i t h t h i s 
count ry — we have ve ry s e r i o u s mutual i n t e r e s t w i t h t h i s count ry and 
we want to s t r e n g t h e n our t i e s . I want t o say t h a t r i g h t now we p r o -
duce more than s i x m i l l i o n b a r r e l s a day, much more. And by 1980 
w e ' l l p roduce something around 20 m i l l i o n b a r r e l s a day . 

Q. M i n i s t e r Yamani, h i s t o r i c a l l y t h e downstream o p e r a t i o n has 
n e g l i g i b l e o r i n some cases n o n - e x i s t e n t p r o f i t s . Why i s t h e 

government of t h e Kingdom of Saudi A r a b i a i n t e r e s t e d i n i n v e s t i n g 
s u r p l u s f u n d s i n b u s i n e s s t h a t may b r i n g i n a r e t u r n of l e s s than t h e 
i n t e r e s t of money i n t h e bank? 

A. Well , I hope you a r e n ' t a s k i n g me to r e v e a l some of t h e agreements 
we have made w i t h t h e o i l companies on t h e d i s p o s a l of c r u d e . But 

I want t o t e l l you t h a t i t w i l l be more p r o f i t a b l e f o r our n a t i o n a l 
o i l companies to t a k e t h a t p a r t of t h e crude from t h e o i l companies and 
market i t th rough t h e i r downstream o p e r a t i o n s than t o l e a v e i t i n t h e 
hands of t h e o i l companies. 

Q. Can you t e l l us whether o r n o t t h e o i l companies have a t t h i s 
p o i n t ag reed t o 51 p e r cent p a r t i c i p a t i o n by Saudi A r a b i a by 

1980 o r some o t h e r da t e? 

A. I t h i n k i t ' s u n f a i r t o t a l k on b e h a l f of t h e o i l companies a t 
t h i s s t a g e . But you can ask them, and I t h i n k t h e r e i s no problem 

as f a r as we a r e conce rned . 

Q. In case y o u ' r e going to i n v e s t your s u r p l u s e a r n i n g s i n consuming 
c o u n t r i e s , how do^you do t h i s ? I s t h i s d i r e c t i nves tmen t or 

th rough o i l companies? Or how do you t h i n k of i t ? 

A. I s a i d t h a t we have n a t i o n a l o i l companies who w i l l own t h e 51 p e r 
c e n t of our s h a r e . And t h e s e n a t i o n a l o i l companies a r e s e p a r a t e 

commercial , l e g a l e n t i t i e s which w i l l go t o t h e downstream, go i n j o i n t 
v e n t u r e s w i t h t h e consumers or o t h e r o i l companies o r a l o n e , and b u i l d 
r e f i n e r i e s and have an e q u i t y c a p i t a l i n t h e downstream. Th i s might 
answer your q u e s t i o n , I hope . 



Q. I j u s t want to say a l o t of c r y s t a l b a l l i n g has been go ing on 
i n v a r i o u s c i r c l e s i n t h i s count ry conce rn ing t h e f u t u r e of 

OPEC on t h e one hand, v e r s u s t h e f u t u r e of t h e i n d i v i d u a l OPEC 
c o u n t r i e s on t h e o t h e r , w i t h r e s p e c t t o t h e p o l i c i e s of e a c h . In 
your o f f e r today f o r t h e Uni ted S t a t e s t o e n t e r i n t o a s e p a r a t e 
agreement w i t h Saudi Arab ia w i t h r e s p e c t t o f u t u r e s u p p l i e s of o i l , 
I n o t e d a d i r e c t i o n -t- which i s no t n e c e s s a r i l y — and OPEC does a l l 
t h e n e g o t i a t i o n s by d i r e c t i o n , I s ee t h e p o s s i b i l i t y of OPEC going 
one way and i t s members going a n o t h e r . I have no p e r s o n a l p o i n t 
of View on what way t h i s i s a l l going t o end up — t h e r e i s an 
awfu l l o t of s p e c u l a t i o n going on — but would you comment on t h e 
s i g n i f i c a n c e of t h e o f f e r you made and t h e r e l a t i o n s h i p t o t h a t 
o f f e r t o t h e f u t u r e n a t u r e of OPEC as a whole? 

A. S i r , OPEC i s no t a commercial e n t i t y and t h e r e f o r e we n e v e r 
though t of OPEC anyt ime i n t h e p a s t or w i l l n e v e r t h i n k of i t 

i n t h e f u t u r e as an i n s t r u m e n t t o n e g o t i a t e f o r commercial t r a n s -
a c t i o n s . What I , m p r o p o s i n g today i s a commercial agreement between 
an o i l p roduc ing coun t ry and an o i l consuming c o u n t r y . OPEC i s a 
b a r g a i n i n g power and we w i l l n e v e r , i n t h e f u t u r e , n e i t h e r a t p r e s e n t , 
go out of OPEC l i n e . We w i l l con t inue t o s u p p o r t OPEC and we w i l l 
c o n t i n u e i n s i d e OPEC. No i n d i v i d u a l member coun t r y i n OPEC can 
a f f o r d doing o t h e r w i s e , even Saudi Arab ia w i t h t h e ve ry l a r g e r e s e r v e s 
we h a v e . 
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POLITICS OF OIL DEMAND AND SUPPLY 

When a n a l y z i n g t h e p o l i t i c s of o i l demand and s u p p l y , t h e 
t h r e e f a c t o r s of l o c a t i o n , p r o d u c t i o n and consumption a r e t h e most 
impor tan t to be c o n s i d e r e d . In o r d e r to b e t t e r u n d e r s t a n d t h e i n t r i -
c a c i e s of t h e r e l a t i o n s h i p s among t h e s e t h r e e f a c t o r s and of t h e b a r -
g a i n i n g p r o c e s s t h a t has evolved between p r o d u c e r s and consumers , 
some examina t ion of t h e p r e s e n t wor ld energy s i t u a t i o n i s i n o r d e r . 

To beg in w i t h , i t i s i m p o r t a n t t o n o t e t h a t f o s s i l f u e l s 
a r e l o c a t e d randomly a c c o r d i n g t o g e o l o g i c a l l aws , w i t h no r e g a r d 
f o r p o l i t i c s o r economies — an a c c i d e n t of n a t u r e , so to s p e a k . 
The need and demand f o r f o s s i l f u e l s to f u r n i s h energy and raw m a t e r i -
a l s i s a r e l a t i v e l y new phenomenon. Only w i t h t h e development of t h e 
modern i n d u s t r i a l s t a t e have f o s s i l f u e l s been used i n t e n s i v e l y t o 
conve r t energy f o r pu rposes of work r a t h e r than f o r pu rposes of h e a t . 
Needless t o s a y , t h e t r a n s i t i o n from an a g r i c u l t u r a l t o an i n d u s t r i a l 
economy, w i t h i t s i n c r e a s e i n work p r o d u c t i v i t y p e r man h o u r , has 
occur red and undoubted ly w i l l c o n t i n u e t o occu r a t d i f f e r e n t r a t e s 
i n v a r i o u s p a r t s of t h e w o r l d . In t h e non-communist c o u n t r i e s one 
d i s t i n g u i s h i n g f a c t o r between developed and d e v e l o p i n g economies i s 
t h e i r p e r c a p i t a use of e n e r g y . At the p r e s e n t t ime , t h e deve loped 
n a t i o n s r e q u i r e t e n t imes as much energy as t h e d e v e l o p i n g c o u n t r i e s . 

U n t i l as r e c e n t l y as 1965 wor ld energy needs were f u l f i l l e d 
by abundant s u p p l i e s of c o a l . For some t ime now, t h e demand f o r o i l 
has exceeded t h e demand f o r c o a l , and i n some a r e a s o i l has been d i s -
p l a c e d by n a t u r a l gas as an energy r e s o u r c e . Viewed f rom t h e con-
sumer ' s p e r s p e c t i v e , c o s t i s t h e most i m p o r t a n t f a c t o r i n f l u e n c i n g 
t h e choice and r a t e of use of c e r t a i n f u e l s . As t h e d e s i r e f o r a 
h i g h e r s t a n d a r d of l i v i n g grows among t h e eve r—inc reas ing wor ld 
p o p u l a t i o n , t h e demand f o r f u e l s i n one form o r a n o t h e r w i l l i n c r e a s e 
p r o p o r t i o n a t e l y . However, shou ld energy demands remain s t a t i c , t h e 
l e v e l of energy p r o d u c t i o n would p robab ly d e c r e a s e , r e s u l t i n g i n a 
d e c l i n e i n t h e s t a n d a r d of l i v i n g . This d e c r e a s e i n energy would 
no t occur by consc ious c h o i c e , of c o u r s e , b u t r a t h e r would o c c u r i f 



energy r e s o u r c e s , r e g a r d l e s s of p r i c e , proved t o be i n s u f f i c i e n t . 
In terms of world economic s t a b i l i t y , such an o c c u r r e n c e would be 
very u n d e s i r a b l e . 

At p r e s e n t r a t e s of growth , p o t e n t i a l worldwide energy 
demands w i l l double between 1970 and 1985. In terms of p e t r o l e u m , 
f o r example , North American consumption w i l l i n c r e a s e from 36 m i l -
l i o n b a r r e l s i n 1970 t o 70 m i l l i o n b a r r e l s i n 1985. During the same 
p e r i o d , E u r o p e ' s usage w i l l i n c r e a s e from 22 m i l l i o n b a r r e l s i n 
1970 t o 44 m i l l i o n , and f u e l needs i n t h e Far E a s t w i l l jump from 
10 t o 26 m i l l i o n b a r r e l s . 

Given t h e i n d i c a t i o n t h a t energy p r o d u c t i o n i n t h e developed 
c o u n t r i e s w i l l i n c r e a s e by only s i x p e r cen t du r ing t h i s f i f t e e n y e a r 
p e r i o d , t h e q u e s t i o n may w e l l be a sked : How can t h e expec ted demand 
f o r i n c r e a s e d p e t r o l e u m p r o d u c t i o n be s a t i s f i e d ? The answer t o t h i s 
q u e s t i o n , i n b r i e f , w i l l depend f a r more on t h e a c t i o n s of governments 
than on t h e laws of economy. At t h e p r e s e n t t ime few a l t e r n a t i v e s 
e x i s t t o meet t h e growing demands f o r energy among the developed 
c o u n t r i e s . Among them i s n u c l e a r energy inasmuch as t h e developed 
c o u n t r i e s c u r r e n t l y p o s s e s s about o n e - f o u r t h t h e w o r l d ' s supply of 
m a t e r i a l s n e c e s s a r y f o r i t s p r o d u c t i o n . Among c o u n t r i e s l a c k i n g i n 
t h e s e m a t e r i a l s , an i n c r e a s i n g r e s o r t to f o s s i l f u e l p r o d u c t i o n w i l l 
be n e c e s s a r y . Even i n t h o s e c o u n t r i e s which p o s s e s s n u c l e a r energy 
m a t e r i a l s , however , t h e i r governments may be d e t e r r e d o r p r e v e n t e d 
from deve lop ing t h e r e s o u r c e far e n v i r o n m e n t a l r e a s o n s . L ikewise , 
concern f o r the environment i n some c o u n t r i e s has r e s u l t e d i n a de -
c r e a s i n g use of c o a l . D e s p i t e t h i s e c o l o g i c a l p r e f e r e n c e i n t h o s e 
a r e a s where o i l and gas may become p r o h i b i t i v e l y expens ive a r e t u r n 
t o coa l as an ene rgy r e s o u r c e can be e x p e c t e d . Moreover, among 
c o u n t r i e s t h a t can a f f o r d t o do s o , c o a l may be conve r t ed to a gaseous 
or l i q u i d form cons ide re d l e s s h a r m f u l t o t h e env i ronment . This 
p r o c e s s , w h i l e n o t e x p e c t e d t o have a s i g n i f i c a n t impact dur ing t h e 
p e r i o d 1970-1985, may w e l l be adopted as a s t a n d a r d p r o c e d u r e . 

N a t u r a l gas — t h e l e a s t p o l l u t a n t of p r e s e n t energy r e -
s o u r c e s — i s t h e cho ice of many Nor th American consumers, where 
t h e r e i s p r e s e n t l y l a r g e s c a l e use of t h i s f u e l . However, i t i s 
expens ive t o t r a n s p o r t n a t u r a l gas t o a r e a s l o c a t e d g r e a t d i s t a n c e s 
away from t h e s u p p l y . During 1970 t o 1985, t h e use of n a t u r a l gas 
w i l l i n c r e a s e t o a g r e a t e r e x t e n t o u t s i d e the Uni ted S t a t e s where 
demand has a l r e a d y exhaus ted a v a i l a b l e s u p p l i e s . In p a r t i c u l a r , the 
r e l i a n c e upon n a t u r a l gas by European c o u n t r i e s w i l l i n c r e a s e because 
of l a r g e and r e a d i l y a c c e s s i b l e s u p p l i e s i n t h e Nor th Sea r e g i o n . 
However, because of t h e d e s i r a b i l i t y of t h i s form of e n e r g y , even 
though t h e p r i c e of bo th p i p e l i n e and l i q u i f i e d n a t u r a l gas w i l l 
become q u i t e h i g h , t h e r e w i l l be a marke t f o r wha teve r s u p p l i e s a r e 
a v a i l a b l e . 



A l l t h i n g s c o n s i d e r e d , d e s p i t e t h e i n f l u e n c e of supply 
and demand f o r c o a l s , n a t u r a l g a s , n u c l e a r and s o l a r power, t h e 
o i l i n d u s t r y i s s t i l l t h e b a l a n c e wheel of wor ld energy s u p p l i e s , 
and p r o d u c t i o n and i n v e s t m e n t i n ( t h a t i n d u s t r y w i l l c o n t i n u e t o be 
i n f l u e n c e d by p o l i t i c a l d e c i s i o n s . 

By 1985, o i l demands w i l l double i n bo th North America 
and Europe. In North America, demands on impor ted o i l w i l l i n c r e a s e , 
wh i l e European demand f o r impor ted o i l shou ld d e c r e a s e d u r i n g t h e 
nex t f i f t e e n y e a r s . For bo th a r e a s , however , t h e Middle E a s t w i l l 
be t h e most impor t an t s o u r c e of o i l impor t s assuming n e c e s s a r y q u a n t i -
t i e s a re a v a i l a b l e . However, o i l p r o d u c t i o n i n t h e a r e a cannot s i g -
n i f i c a n t l y i n c r e a s e u n l e s s new r e s e r v e s a r e l o c a t e d . P r e s e n t l y , 
t h e p r o d u c t i o n of Middle Eas t r e s o u r c e s known to have e x i s t e d i n 1970 
i s expec ted to peak i n 1975, and i f demand c o n t i n u e s a t t he c u r r e n t 
r a t e , an a d d i t i o n a l 500 b i l l i o n b a r r e l s of o i l r e s e r v e s w i l l have t o 
be d i s c o v e r e d . Such v a s t q u a n t i t i e s of o i l w i l l be d i s c o v e r e d p r i -
m a r i l y t h rough a combinat ion of o p p o r t u n i t y and i n c e n t i v e . For 
example, t h e cos t of l e a s i n g l a n d f o r e x p l o r a t o r y pu rposes must be 
made s u f f i c i e n t l y a t t r a c t i v e t o encourage i n v e s t o r s . In c o u n t r i e s 
where t h e p r o d u c t i o n of o i l o r gas i s becoming too e x p e n s i v e , sand 
and t a r s h a l e s may prove to be f e a s i b l e a l t e r n a t i v e s , p r o v i d e d t h a t 
governments a r e ab l e t o o f f e r i n c e n t i v e s f o r t h e development of 
t h e s e a d d i t i o n a l s o u r c e s of ene rgy . N o n e t h e l e s s , even i f l a r g e r e -
s e r v e s of f u e l a r e l o c a t e d , energy c o s t s can be e x p e c t ed t o i n c r e a s e 
by d i f f e r e n t amounts i n d i f f e r e n t a r e a s . The c o s t s of c a p i t a l , l a b o r 
and government f e e s , a l l of which a r e r i s i n g , w i l l c o n t i n u e t o e x e r t 
i n f l u e n c e on the o v e r a l l c o s t of energy p r o d u c t i o n . 

•k * * 

I n the c o n t e x t of t h e Middle E a s t , c o n s i d e r a t i o n s of energy 
demand and supply shou ld be focused i n terms of t h e i n t e r e s t s and 
p o l i c i e s of t h e p roduc ing s t a t e s , i . e . t he s o u r c e s of s u p p l y . To 
d a t e , much a t t e n t i o n has been devoted to q u e s t i o n s of energy demand. 
The l a c k of a t t e n t i o n g iven t h e p roduc ing c o u n t r i e s has r e s u l t e d b o t h 
i n a l a c k of i n f o r m a t i o n and i n t h e f o r m a t i o n of mi s t aken i d e a s among 
consumers of Middle E a s t e r n o i l . I n p a r t i c u l a r , t h e r e has been a 
tendency t o make l i t t l e i f any d i s t i n c t i o n among t h e b e h a v i o r s of 
v a r i o u s Middle E a s t e r n p roduc ing c o u n t r i e s and t o r e g a r d a l l Middle 
E a s t e r n s o u r c e s of s u p p l y , e s p e c i a l l y t h o s e i n Arab c o u n t r i e s , as 
i n s e c u r e . I t shou ld be p o i n t e d out t o t h o s e who have such a t t i t u d e s , 
e s p e c i a l l y those i n t h e Uni ted S t a t e s and Western Europe , t h a t t h e 
i s s u e of n a t i o n a l i z a t i o n a rose f i r s t i n Venezuela long b e f o r e i t 
s u r f a c e d i n any Middle E a s t e r n c o n t e x t , and a l s o t h a t t h e r e a r e o t h e r 
impor t an t a r e a s of wor ld o i l p r o d u c t i o n , e . g . N i g e r i a , where p e t r o -
leum r e s o u r c e s could h a r d l y be c o n s i d e r ed s e c u r e . Conver se ly , a 
c o n s i d e r a t i o n of t h e f a c t s w i l l i n d i c a t e t h a t t h e r e i s no b a s i s f o r 



t he n o t i o n t h a t Middle E a s t e r n / A r a b p r o d u c e r s a r e i n h e r e n t l y u n s t a b l e 
v i s - a - v i s q u e s t i o n s a f f e c t i n g t h e f l ow of o i l and t h a t t h e f e a r s of 
n a t i o n a l i z a t i o n and t h e r e l a t e d image of incomprehens ion of budge ta ry 
r e s p o n s i b i l i t i e s on t h e p a r t of t h e p r o d u c i n g count ry governments a r e 
unfounded . 

What can be s a i d about Middle E a s t e r n p roduc ing c o u n t r i e s 
i s t h a t t h e r e has been a g e n e r a l l a c k of long range p l a n n i n g f o r 
g o a l s t o be ach ieved from t h e i r e x h a u s i b l e a s s e t s , namely o i l . I t i s 
t r u e t h a t t he a<i hoc r e a c t i o n s of p r o d u c e r s i n the a r e a t o v a r i o u s 
s i t u a t i o n s have f o s t e r e d an a tmosphere of u n c e r t a i n t y among t h o s e 
dependent on t h e supp ly of Middle E a s t e r n o i l . On t h e o t h e r hand, 
i t i s a l s o t r u e t h a t were t h e a r e a ' s p roduc ing c o u n t r i e s t o d e v i s e 
long range economic p l a n s f o r c e r t a i n e v e n t u a l i t i e s a f f e c t i n g t h e 
f u t u r e of t h e i r p e t r o l e u m a s s e t s , t h i s too would s t r i k e f e a r i n t h e 
h e a r t s of f o r e i g n consumers of t h e i r o i l . The q u e s t i o n a r i s e s t h e n : 
How can t h e p o l i t i c s of t h e p roduc ing s t a t e s be f o r m u l a t e d i n o r d e r 
t o b e s t o b t a i n t h e optimum r a t e f o r t h e i r e x h a u s t i b l e r e s o u r c e s and 
a t t h e same t ime to b e s t r e g u l a t e t h e i r b a l a n c e of payments and impor t s 
so as t o accumula te t h e revenues n e c e s s a r y f o r f i n a n c i n g development? 
Thus f a r , t h e p o l i c i e s of t h e p roduc ing c o u n t r i e s have v a r i e d a c c o r d -
ing t o t h e amount of t h e i r r e s e r v e s , t h e a b s o r p t i v e c a p a c i t y of t h e i r 
economies , t h e i r r e g i o n a l t i e s and e x i s t i n g i n t e r n a l i nves tment o p p o r -
t u n i t i e s . A l l i n d i c a t i o n s a r e t h a t t h e f u t u r e concerns of t h e p r o -
ducing s t a t e s w i l l become i n c r e a s i n g l y m u l t i - f a c e t e d and w i l l g e n e r -
a l l y be c o n c e n t r a t e d on t h e t h r e e i s s u e s of n a t i o n a l i z a t i o n , c o n s e r v a -
t i o n and p a r t i c i p a t i o n . 

As n o t e d above, n a t i o n a l i z a t i o n i s not t h e norm among Middle 
E a s t e r n o i l c o u n t r i e s bu t the e x c e p t i o n . In t h e l a s t t h r e e y e a r s , 
on ly seven p e r cent of Middle E a s t p r o d u c t i o n has been n a t i o n a l i z e d . 
This i n c l u d e s t h e n a t i o n a l i z a t i o n of B r i t i s h Pe t ro l eum i n Libya and 
I r a q Pe t ro leum Company i n I r a q , two cases i n which obvious p o l i t i c a l 
mot ives were i n v o l v e d . Most Middle E a s t e r n p roduc ing c o u n t r i e s , how-
e v e r , have been r e a l i s t i c r e g a r d i n g p o l i c i e s towards n a t i o n a l i z a t i o n 
and r e a l i z e a l l t oo w e l l t h e problems a t t e n d a n t to assuming the o p e r a -
t i o n of t he p e t r o l e u m i n d u s t r y by t h e m s e l v e s , e s p e c i a l l y i n t h e a r e a s 
of marke t ing and t r a n s p o r t a t i o n . I t should n o n e t h e l e s s be mentioned 
t h a t t h e emergence of t h e USSR as a pe t ro l eum m a r k e t i n g c o u n t r y , whose 
o i l impor t s have been i n c r e a s i n g s t e a d i l y s i n c e 1971, p r e s e n t s an 
a l t e r n a t i v e market f o r i n t e r e s t e d Middle E a s t e r n o i l p r o d u c e r s . The 
p r e s e n t p o l i t i c a l r e l a t i o n s h i p between the S o v i e t Union and c e r t a i n 
Middle E a s t e r n o i l p roduc ing s t a t e s makes t h i s economic a l t e r n a t i v e a 
r e a l i s t i c one. 

More i m p o r t a n t t o t h e Middle E a s t o i l p roduc ing s t a t e s than 
t h e i s s u e of n a t i o n a l i z a t i o n i s t h a t of c o n s e r v a t i o n . The s e l e c t i v e 
p r a c t i c e of p r o r a t i o n i n g governed by p o l i t i c a l and economic 



c o n s i d e r a t i o n s , seems t o be t h e n*or& l i k e l y course of a c t i o n r a t h e r 
than o u t r i g h t c u t t i n g back on p r o d u c t i o n . However, t h o s e p r o d u c i n g 
c o u n t r i e s p o s s e s s i n g v a s t r e s e r v e s such as Saudi A r a b i a , I r a n and 
Abu Dhabi a r e l e s s p r e s s u r e d by c o n s e r v a t i o n p o l i c i e s . N o n e t h e l e s s , 
a l l Middle E a s t e r n p roduc ing c o u n t r i e s a r e becoming i n c r e a s i n g l y 
aware of a growing emphasis on c o n s e r v a t i o n n e e d s . T h i s awareness 
could e v e n t u a l l y l ead t o " m o t h b a l l m g " t h e Middle E a s t e r n p e t r o l e u m 
c a p a c i t y , t h e r e b y f o r c i n g a l t e r n a t i v e e x p l o r a t i o n s i t e s such as 
t h o s e i n t h e North Sea. P r e s e n t l y , o p i n i o n amongst t h e Middle 
E a s t e r n o i l p r o d u c i n g c o u n t r i e s r e g a r d i n g such a c o n s e r v a t i o n t a c t i c 
i s d i v i d e d . 

Regarding the i s s u e of p a r t i c i p a t i o n of o i l p r o d u c i n g 
c o u n t r i e s i n t h e c a p i t a l of t h e i n t e r n a t i o n a l o i l companies , p r e s e n t 
f e a r s of u n i l a t e r a l a c t i o n a r e e x c e s s i v e and u n j u s t i f i e d . The a g r e e -
ments r eached i n Teheran and i n Geneva can be expec ted t o gu ide p a r t i -
c i p a t i o n u n t i l 1976. However, r e a l i s t i c a l l y s p e a k i n g , i t cannot be 
denied t h a t t h e m u t u a l i t y of economic i n t e r e s t s between t h e o i l p r o -
ducing s t a t e s and the o i l companies can be o v e r r i d e n by p o l i t i c a l 
c o n s i d e r a t i o n s , and t h a t more s p e c i a l i z e d means of a p p l y i n g p r e s s u r e 
to ach ieve t h e i r p o l i t i c a l goa l s may be n e c e s s a r y f o r t h e p r o d u c i n g 
n a t i o n s of t he Middle E a s t . 

In view of t h e f o r e g o i n g , i t i s a p p r o p r i a t e t o a s k : What 
a r e t h e i m p l i c a t i o n s f o r US p o l i c y r e g a r d i n g t h e p o l i t i c s of o i l 
demand and supply? More s p e c i f i c a l l y , does a US p o l i c y conce rn ing 
o i l demand and supply e x i s t ? The answer t o the second q u e s t i o n 
would seem to be t h a t t h e US does n o t a t t he p r e s e n t t ime have an 
i d e n t i f i a b l e p o l i c y f o r d e a l i n g w i t h t h e problems of o i l . By t h e 
same token , however , i t would seem t h a t t h e r e does n o t e x i s t any 
r e a l energy c r i s i s r e g a r d i n g the supp ly of Middle E a s t e r n o i l t o t h e 
Uni ted S t a t e s . The s o - c a l l e d c r i s i s i s i n many ways an a r t i f i c i a l 
one which has been manufac tu red by l e a d e r s o r a s p i r i n g l e a d e r s of t h e 
Middle E a s t e r n p roduc in g c o u n t r i e s i n whose t e r r i t o r i e s a r e l o c a t e d 
t h e l a r g e s t r e a d i l y a c c e s s i b l e s o u r c e s of e n e r g y . Ra the r t h i s 
" p s e u d o - c r i s i s " of supply has been c r e a t e d by t h e h o b b l i n g of US 
domes t ic s u p p l i e s th rough c e r t a i n government p o l i c y a c t i o n s . The 
r e a l problem thus would seem to be the d i f f i c u l t i e s which c o n f r o n t 
i m p o r t e r s of Middle E a s t e r n o i l . For t h e US, t h e i m p o r t a t i o n of 
Middle E a s t e r n o i l i s u n f o r t u n a t e l y bound up w i t h t h i s c o u n t r y ' s 
c l o s e involvement in t h e c o m p l e x i t i e s of t h e A r a b - I s r a e l i c o n f l i c t . 
L ikewi se , any d e c i s i o n , whe the r m o t i v a t e d by p o l i t i c s o r economics , 
n o t t o r e l y on the Middle Eas t as t h e m a j o r s o u r c e of o i l i m p o r t s 
w i l l pose a problem of h i g h e r c o s t s of d o m e s t i c p r o d u c t i o n . 

The o p t i o n s t h a t would appea r t o e x i s t f o r a l e s s e n i n g 
dependence on o i l impor t s by the US a r e (1) t o deve lop a n a t u r a l 
r e s o u r c e base adequa te t o meet i t s needs and (2) to d e a l w i t h t h e 
p r e s e n t l y c o n f l i c t i n g g o a l s r e g a r d i n g when, how and where t o p roduce 



t h e s e r e sources . . However, a t p r e s e n t t h e r e a re no n a t i o n a l p r i o r i -
t i e s f o r energy needs and t h e r e seems to be no way t o r a t i o n a l i z e 
n a t i o n a l o b j e c t i v e s w i t h e x i s t i n g demands. Desp i t e t he f a c t t h a t 
f u t u r e i m p o r t a t i o n of f o r e i g n o i l would appear t o be l e s s expens ive 
than t h e f u t u r e development of e x i s t i n g domest ic r e s o u r c e s , i t i s 
p o s s i b l e the US could develop t h a t c a p a c i t y a t comparable p r i c e s . 
For example, r e c e n t s t u d i e s have i n d i c a t e d t h a t when v a r i o u s f a c t o r s 
a r e t aken i n t o c o n s i d e r a t i o n , e . g . s t o r a g e and s e c u r i t y c o s t s , f o r e i g n 
o i l could be as much as 30c pe r b a r r e l more expens ive than domest ic 
o i l . I t can t h e r e f o r e be s a i d t h a t w h i l e o i l import r e s t r i c t i o n s 
o r i g i n a t e d a lmost i n c i d e n t a l l y , they can be rega rded as i m p o r t a n t 
t o t h e f o r m a t i o n of a r a t i o n a l US p o l i c y of energy p r o d u c t i o n i n 
o r d e r t o s a t i s f y domest ic demand. The absence of an i d e n t i f i a b l e 
US p o l i c y concern ing o i l n o t w i t h s t a n d i n g , c e r t a i n q u e s t i o n s a re s u s -
c e p t i b l e of r a t i o n a l a n a l y s i s i n terms of US i n t e r e s t s . 

F i r s t , what i s t h e i n s t i t u t i o n a l environment a f f e c t i n g t h e 
domes t i c supp ly of o i l ? In answer to t h i s q u e s t i o n i t appear s t h a t 
t h i s environment i s c u r r e n t l y a r a t h e r d ismal one i n which no s p e c i -
f i c s t e p s have been taken t o f o s t e r t h e development of domes t ic energy 
r e s o u r c e s . For example, a l t h o u g h t h e r e i s an abundance of coa l i n t h e 
US, no funds have been a l l o c a t e d f o r a d d i t i o n a l p r o d u c t i o n or f o r 
s o l v i n g t h e problems invo lved i n t h a t p r o d u c t i o n , e . g . s t r i p min ing , 
t h e d i s p o s a l of t a i l i n g s and t h e c o n t r o l of t h e p o l l u t a n t s u l f u r 
c o n t e n t of c o a l . N o n e t h e l e s s , coa l remains the cheapes t and most 
r e a d i l y a v a i l a b l e source of energy i n t h e US. The US o i l p o t e n t i a l 
i s l e s s than t h a t of coa l and t h e development of t h i s energy source 
i s hampered by v a r i o u s c o n s i d e r a t i o n s . For example, p r o d u c t i o n of 
t h e huge r e s e r v e s which e x i s t i n Alaska a r e now b e s e t by t h e hea t ed 
c o n t r o v e r s y of ecology v e r s u s energy demands. Another deba te con-
t i n u e s to su r round t h e v a l i d i t y of o i l d e p l e t i o n a l l owances . Regard-
l e s s of o n e ' s p o i n t of v iew, w i t h o u t the t a x s t r u c t u r e now o p e r a t i n g 
i n t h e US a t l e a s t o n e - h a l f of t h e o i l would p robab ly n o t have been 
p roduced . 

Second, what a r e t h e f a c t o r s a f f e c t i n g t h e p r o d u c t i o n of 
n a t u r a l gas? The p r i c e of domes t ic n a t u r a l gas was f i x e d a t a very 
low r a t e . D e s p i t e s p i r a l i n g demand and consumption, t h e r e has been 
no co r re spond ing a s s i s t a n c e f o r i n v e s t o r s t o l o c a t e a d d i t i o n a l s u p p l i e s . 
Th i s has r e s u l t e d i n the r i s e i n p r i c e s and t h e d e p l e t i o n of r e a d i l y 
a c c e s s i b l e s u p p l i e s . A t t e n t i o n ha s t h e r e f o r e been focused on t h e 
p o s s i b i l i t i e s of impor t i n g l i q u i f i e d g a s , though a t much g r e a t e r c o s t s , 
and on t h e p r o d u c t i o n of s y n t h e t i c g a s . 

T h i r d , can an adequa te domes t i c f u e l supply be developed a t 
c o s t s comparable t o t h e c o s t s o i impor ted f u e l s ? In c a l c u l a t i n g t h e 
c o s t of f u t u r e domes t i c p r o d u c t i o n , t h e a d d i t i o n a l expenses of e n v i r o n -
men ta l p r o t e c t i o n s must be c o n s i d e r e d . L ikewise , t h e p r o j e c t e d c o s t s 



of impor ted o i l must i n t h e f u t u r e i n c l u d e t n e expense of n e c e s s a r y 
s e c u r i t y p r o v i s i o n s to p r o t e c t t h e f low of o i l . There appear t o be 
e x t r a or "h idden" c o s t s i n v o l v ed i n a r e l i a n c e on e i t h e r domes t i c 
o r impor ted o i l . At t h e p r e s e n t t i m e , however , g iven t h e growing 
c u r r e n t demand, only impor ted o i l w i l l be a b l e to f i l l f u t u r e demands 
f o r energy i n t h e Uni ted S t a t e s . The domes t i c energy p r o d u c t i o n 
s t r u c t u r e w i l l become i n a d e q u a t e . 

Th i s b e i n g t h e c a s e , one f i n a l q u e s t i o n must be c o n s i d e r e d : 
What a r e t h e s e c u r i t y problems which accompany a dependency on im-
p o r t e d o i l as a p r imary energy r e s o u r c e ? The l i k e l i h o o d of Middle 
Eas t p o l i t i c a l b o y c o t t s of o i l does n o t seem t o be a ve ry l a r g e t h r e a t 
a t t h e p r e s e n t t i m e , a l t houg h Libya w i l l c o n t i n u e t o be a q u e s t i o n 
mark i n t h a t r e s p e c t . On t h e o t h e r hand , t h e p h y s i c a l d e s t r u c t i o n of 
f a c i l i t i e s which would h a l t t h e p r o d u c t i o n of o i l would seem t o be a 
more r e a l i s t i c t h r e a t , p a r t i c u l a r l y i n l i g h t of t h e p o s s i b i l i t i e s of 
c i v i l war i n Venezue la , c o n f l i c t w i t h i n t h e s t a t e s of t h e P e r s i a n 
Gulf a n d / o r f u r t h e r h o s t i l i t i e s between I s r a e l and h e r Arab n e i g h b o r s . 
Continued I s r a e l i a g g r e s s i o n towards c e r t a i n Arab c o u n t r i e s , moreover , 
would c e r t a i n l y seem to j e o p a r d i z e t h e supp ly of Middle E a s t o i l t o 
t h e e a s t c o a s t of t h e Uni ted S t a t e s . 

I s t h e r e any th in g t h e US can do t o g u a r a n t e e t h e s e c u r i t y 
of i t s o i l impor t s ? In terms of Venezuelan i m p o r t s , t h e r e would n o t 
seem to be much of a p r a c t i c a l n a t u r e t h a t t h e US could do i n t h e 
even t of a c i v i l d i s o r d e r i n t h a t c o u n t r y . On t h e o t h e r hand , i s i t 
p o s s i b l e f o r the US t o e f f e c t i v e l y i n f l u e n c e t h e a c t i o n s of i t s 
I s r a e l i p r o t e g e s so as t o d i m i n i sh t h e r i s k t o i t s p e t r o l e u m i m p o r t s 
from the Middle East? In view of t h e i n s e c u r i t y of t h e US o i l i m p o r t s 
from t h a t a r e a , t h e expense of con t inued c l o s u r e of t h e Suez Canal and 
r e s u l t i n g s t o r a g e c o s t s t o European consumers , i t would seem t h a t t e n -
s i o n s i n t h e Middle E a s t have b rough t t o t h e f o r e f r o n t v i t a l cho ice s 
r e g a r d i n g energy s u p p l i e s no t d e a l t w i t h h e r e t o f o r e i n t h i s c o u n t r y . 

In sum, i t can be s a i d t h a t t h e growing concern f o r t h e 
c o n s e r v a t i o n of energy r e s o u r c e s and p r e s s u r e s f o r g r e a t e r p a r t i c i -
p a t i o n i n t h e i n t e r n a t i o n a l o i l companies w i l l be t h e g r e a t e s t i n -
f l u e n c e s on t h e p o l i t i c s of t h e o i l p r o d u c i n g s t a t e s f o r some t ime to 
come. L ikewise , one of t h e most i m p o r t a n t i n f l u e n c e s on t h e d e t e r m i -
n a t i o n of o i l i m p o r t i n g p o l i c i e s w i l l be which of s e v e r a l a l t e r n a t i v e 
sou rces of energy w i l l be used t o s a t i s f y growing domes t i c demands i n 
l i g h t of t h e i s s u e s of e n v i r o n m e n t a l p r e s e r v a t i o n and c u r r e n t t h r e a t s 
t o t h e s e c u r i t y of energy i m p o r t s . 

R a p p o r t e u r : Nan Burroughs Anthony 
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Dean Wilcox, I c a n ' t thank you enough f o r t h a t very 
i n f o r m a l i n t r o d u c t i o n i n which you managed t o get i n a lmost e v e r y t h i n g 
about me, i n c l u d i n g a good many t h i n g s I ' d n e v e r hea rd of m y s e l f . 
Ambassador and Mrs. H a r t , d i s t i n g u i s h e d h e a d - t a b l e g u e s t s , and mem-
b e r s and g u e s t s of t h e Middle Eas t I n s t i t u t e , I 'm d e l i g h t e d t o be 
h e r e as a t one p o i n t I had t h e o p p o r t u n i t y of b e i n g more c l o s e l y 
a s s o c i a t e d w i t h t h e Middle E a s t I n s t i t u t e . L a s t even ing I was a t 
a l a r g e banque t i n New York and one of t h e s p e a k e r s p l a c e d a g l a s s 
of wine r i g h t on t h e s t a n d — a podium l i k e t h i s — and s t a r t e d t o 
d e l i v e r a speech . There were about a thousand p e o p l e t h e r e and I 
t h i n k everyone was somewhat aghas t by t h i s g e s t u r e u n t i l t h e speake r 
s a i d , "My add re s s t o n i g h t i s in t h e form of a t o a s t and t h a t ' s why 
I have t h e g l a s s of wine h e r e . " I 'm making no compla in t s a t a l l , 
bu t I would l i k e to s t a r t o f f even w i t h a g l a s s of wa te r to t o a s t 
t h e Middle E a s t I n s t i t u t e . One of t h e t h i n g s I r e g r e t , n e e d l e s s 
t o s a y , i s t h a t I have n o t had a chance t o be h e r e du r ing t h e day. 
I r e a l i z e t h a t you have had a number of ve ry d i s t i n g u i s h e d s p e a k e r s , 
a ve ry i n t e r e s t i n g day i n which no doubt y o u ' v e covered a l l t h e 
problems i n v o l v i n g t h e Middle E a s t , t h e energy problem, t h e energy 
c r i s i s , t h e enormously complex problems of o i l and gas and t h e i r 
f u t u r e i n r e l a t i o n t o t he r e s t of t h e w o r l d . I ' m s o r r y I w a s n ' t 
h e r e because I ' d have l i k e d very much to have been p a r t of t h a t 
c o n v e r s a t i o n . 

I n o t i c e on t h e program t h a t l i t t l e was b i l l e d i n t h e way 
of d i s c u s s i o n of t h e envi ronment bu t then I ' v e been t o l d t h a t s e v e r a l 
peop l e have managed to speak on t h i s s u b j e c t too and i t may w e l l be 
t h a t much of what I ' m going t o say t o n i g h t has a l r e a d y been s a i d t o 
you but I hope n o t e n t i r e l y s o . In any case I f e e l t h a t b a s i c a l l y 
i f one i s t a l k i n g e n e r g y , whe ther i t ' s from t h e Middle E a s t o r e l s e -
where , and no m a t t e r what form t h e energy may be i n , o r t he energy 
sys tem t h a t p roduces i t , t he env i ronmen ta l impact of t he e f f o r t t o 



produce e n e r g y , p a r t i c u l a r l y a t t h e s c a l e t h a t we f o r e s e e and t h a t 
y o u ' v e d i s c u s s e d , i s an impact t h a t i s a ve ry r e a l one . I t ' s j u s t 
n o t something t h a t p e o p l e f e e l s t r o n g l y about e m o t i o n a l l y , a s o r t 
of b lemish on t h e motherhood of n a t u r e ; i t i s now becoming someth ing 
of ve ry deep and r e a l concern i n terms of d o l l a r s and c e n t s . E n v i r o n -
menta l c o n s i d e r a t i o n s may no t be t h e d e c i s i v e f a c t o r i n the d e c i s i o n s 
t h a t have t o be made i n t h e a r e a s which you were d i s c u s s i n g t h i s 
morning, bu t they a r e c e r t a i n l y a key f a c t o r . 

I ' d l i k e , i n t h e b r i e f t ime I ' m going t o t a l k w i t h you , 
to emphasize r e a l l y two themes . The f i r s t i s what you might c a l l 
t h e growing awareness — very obvious to us Americans p r i m a r i l y — 
t h e growing awareness i n t h e wor ld of t h e e n v i r o n m e n t a l p rob lem; 
and t h e s econd , t h e need f o r , i n my judgment , bo th an i n c r e a s e d 
awareness and an i n c r e a s e d e d u c a t i o n as t o what t h e very tough 
c h o i c e s , o p t i o n s and t r a d e - o f f s a r e going t o be i n t h e n e x t decade , 
and which w i l l f u n d a m e n t a l ly be r e s o l v e d as a m a t t e r of p u b l i c p o l i c y , 
p o l i t i c a l d e c i s i o n and to a l a r g e e x t e n t by the u n d e r s t a n d i n g and 
t h e d e c i s i o n s of t h e p u b l i c as a whole . 

The d e c i s i o n s on t h e t r a d e - o f f s and t h e c h o i c e s a r e n o t 
ones t h a t a r e made by government i n a vacuum. And they very much 
depend on the degree t o which peop le u n d e r s t a n d what they a r e . I 
w i l l ment ion some of them somewhat l a t e r i n my r emarks . But l e t me 
s t a r t w i th t h e q u e s t i o n of awa renes s . 

As I s a y , f o r us i n t h e Uni ted S t a t e s , t h e problem of 
env i ronmen t , i n a r e a l l y i n t e n s e s e n s e , h a s n o t been w i t h us t e r r i b l y 
long — i n p u b l i c c o n s c i o u s n e s s pe rhaps f i v e y e a r s o r so — b u t f o r 
most of t h e wor ld i t has meant very l i t t l e . At l e a s t u n t i l t h e 
Stockholm Confe rence , I t h i n k t h i s was t r u e . I was ve ry much i n v o l v e d 
as were many o t h e r peop l e i n the p r e p a r a t i o n s f o r t h e Stockholm Con-
f e r e n c e on t h e Human Environment which took p l a c e t h i s l a s t J u n e . 
The whole wor ld got t o g e t h e r , o r v i r t u a l l y t h e whole w o r l d , t h i s 
summer i n Stockholm to t r y t o d e a l f o r t h e f i r s t t ime w i t h e n v i r o n -
ment as a g l o b a l p rob lem. The p r e p a r a t i o n s f o r t h i s c o n f e r e n c e had 
been going on i n t e n s i v e l y f o r a l i t t l e over two y e a r s ; a t w e n t y - s e v en 
n a t i o n p r e p a r a t o r y group r e p r e s e n t i n g a l l t h e ma jo r g e o g r a p h i c a r e a s 
of t h e world had met f o u r t i m e s ; c o u n t r i e s t h a t were t o p a r t i c i p a t e 
and d id p a r t i c i p a t e were asked to w r i t e a n a t i o n a l r e p o r t . In t h i s 
n a t i o n a l r e p o r t they were asked to d e s c r i b e what t h e i r e n v i r o n m e n t a l 
problems were — what mechanisms, what mach ine ry , what l e g a l i n s t i -
t u t i o n s t h e y had f o r d e a l i n g w i t h t h e s e problems and what they f e l t 
about i n t e r n a t i o n a l problems as they might have an impac t on t h e i r 
own t h i n k i n g and on t h e i r own p o l i c y . 

W e l l , the i n t e r e s t i n g t h i n g i s t h a t e i g h t y - f i v e c o u n t r i e s 
r e sponded . These r e p o r t s a r e a l l on f i l e and t h e y ' r e a l l a v a i l a b l e 



and I would make a guess t h a t of t h e s e e i g h t y - f i v e c o u n t r i e s , s i x t y 
of t h e e i g h t y - f i v e had n e v e r h e a r d t h e word "env i ronment" b e f o r e 
they were asked to p r e p a r e a n a t i o n a l r e p o r t . They s imply were n o t 
on ly u n f a m i l i a r w i t h what we would c a l l problems of p o l l u t i o n a l o n e , 
but w i t h t h e b r o a d e r problems of t h e envi ronment such as u r b a n i z a t i o n 
and management of n a t u r a l r e s o u r c e s . Now t h i s may seem s t r a n g e b u t I 
I would p o i n t out t h a t under our domes t i c l e g i s l a t i o n today we have 
what i s known as a N a t i o n a l Env i ronmenta l P r o t e c t i o n Act — NEPA, 
as i t i s c a l l e d f o r s h o r t , i n which i t i s r e q u i r e d by law t h a t a l l 
f e d e r a l a g e n c i e s f i l e a s t a t e m e n t as t o t h e env i ronmen ta l i m p a c t , i f 
s u b s t a n t i a l , of any p r o j e c t t h a t they u n d e r t a k e . This r e q u i r e s a 
f u l l d e s c r i p t i o n of what t h e impact may be and what t h e a l t e r n a t i v e s 
t o t h e p a r t i c u l a r p r o j e c t may b e . This impact s t a t e m e n t then becomes 
a m a t t e r of p u b l i c knowledge, and t h e p u b l i c can comment on i t . The 
c o u r t s have uphe ld t h i s r e q u i r e d p r o c e d u r e , and i n t h e Ca lve r t C l i f f s 
c a s e , f o r example , c o n s t r u c t i o n of an a tomic energy p l a n t was h e l d up 
f o r f a i l u r e t o f i l e an e n v i r o n m e n t a l impact s t a t e m e n t . I t h i n k t h e r e 
i s a s o p h i s t i c a t e d analogy t o the p r e p a r a t i o n f o r t h e Stockholm 
Conference i n t h a t s e v e r a l agenc i e s i n t h e Uni ted S t a t e s Government 
had n e v e r b e f o r e c o n s i d e r e d , o r been f o r c e d t o c o n s i d e r , t h e impact 
of what they were do ing . For example, t h e Corps of E n g i n e e r s . They 've 
go t some very good e n v i r o n m e n t a l peop l e now but they obv ious ly had 
n e v e r p r e v i o u s l y c o n s i d e r e d t h e e n v i r o n m e n t a l impact of t h e i r p r o j e c t s 
and t h e y a r e t h e f i r s t to admit i t . In t he same way most of t h e 114 
c o u n t r i e s a t Stockholm, i n p r e p a r i n g t h e i r n a t i o n a l r e p o r t s , had 
n e v e r p r e v i o u s l y come to g r i p s w i t h t h e i r own env i ronmen ta l p rob l ems . 

In sum, awareness i n most c o u n t r i e s i s j u s t a r r i v i n g . Many 
deve loped c o u n t r i e s now have i t , bu t t he deve lop ing c o u n t r i e s a r e 
s t i l l p r e t t y s k e p t i c a l . 

Now I d o n ' t want t o say t h a t t h e on ly t h i n g Stockholm did 
was t o c r e a t e awareness . A c t u a l l y i t was a very s u c c e s s f u l c o n f e r e n c e 
and a g r e a t many s p e c i f i c r e s u l t s were ach i eved . One hundred and n i n e 
p r o p o s a l s f o r i n t e r n a t i o n a l o r g l o b a l a c t i o n were agreed t o , d e a l i n g 
i n p a r t w i t h some s p e c i f i c immediate problems such as ocean dumping, 
endangered s p e c i e s , and t h e i n t r o d u c t i o n of chemical compounds and 
t o x i c m i n e r a l s i n t o t h e env i ronmen t . In a d d i t i o n , we a u t h o r i z e d t h e 
e s t a b l i s h m e n t of what i s c a l l e d " e a r t h w a t c h , " t h e n e c e s s a r y m o n i t o r i n g , 
r e s e a r c h , and i n f o r m a t i o n r e f e r r a l sys tems so t h a t man can b e g i n t o know 
what i s happen ing t o t h e g l o b a l env i ronmen t . There i s l i t t l e h a r d knowl-
edge a t t h e p r e s e n t t i m e . You y o u r s e l v e s have h e a r d t h e s c i e n t i f i c 
arguments conce rn ing the e f f e c t carbon d i o x i d e may have on the a tmosphere 
by the y e a r 2000. Some c l a i m a h o t h o u se e f f e c t ; t h e • e a r t h w i l l ge t 
warmer, t h e i c e b e r g s w i l l m e l t . O the r s say p a r t i c u l a t e m a t t e r , a l s o 
g e n e r a t e d by man 's a c t i v i t i e s , w i l l p r e v e n t t h e s u n ' s r ays f rom coming 
t h rough and t h e e a r t h w i l l be c o o l e r . The f a c t i s t h a t nobody knows 
f o r c e r t a i n . We have no b a s e l i n e s from which to t a k e measurements on 
an i n t e r n a t i o n a l o r g l o b a l b a s i s . 



Well Stockholm has moved a l l t h i s f o r w a r d , and we a r e i n 
t h e p r o c e s s , I t h i n k , of moving r a t h e r r a p i d l y t o s e t t i n g up t h e s e 
sys tems t o a s s e s s t he s i t u a t i o n . I n t e r e s t i n g l y enough we a l s o got 
agreement on i n s t i t u t i o n a l a r rangement s to c a r r y t h e s e p r o p o s a l s 
o u t , which have to be approved by t h e UN Genera l Assembly t h i s f a l l , 
and, a f t e r c o n s i d e r a b l e b l o o d , sweat and t e a r s , we agreed on a s e t 
of broad p r i n c i p l e s govern ing env i ronmen ta l conduc t , c a l l e d t h e 
D e c l a r a t i o n . 

And t h e whole problem of envi ronment and deve lopment , 
n o t t o t a l l y d i s a s s o c i a t e d from t h e s u b j e c t which you have been d i s -
c u s s i n g today , was deba ted a t g r e a t l e n g t h . As you would s u p p o s e , 
many c o u n t r i e s i n t h i s wor ld a r e n o t n e a r l y as keen about envi ronment 
as t h e i n d u s t r i a l i z e d c o u n t r i e s a r e . In f a c t , they c o n s i d e r i t r a t h e r 
a d i v e r s i o n from t h e i r main t a s k , t h a t of economic deve lopment . C u r i -
o u s l y enough, Stockholm was a b l e , I t h i n k , t o b r i n g a l i t t l e b e t t e r 
u n d e r s t a n d i n g of why t h e r e i s a d i r e c t a s s o c i a t i o n between envi ronment 
and development and i t was t h e J a p a n e s e who d i d more t o b r i n g about 
t h i s u n d e r s t a n d i n g than anyone e l s e . The J a p a n e s e got up and f r a n k l y 
ba red t h e i r c h e s t s ; i n e s s e n c e , they s a i d ØLook a t what w e ' v e done 
s i n c e World War I I . We've c r e a t e d an enormous economic complex 
w i t h o u t adequate p l a n n i n g and w e ' r e i n a t o t a l mess as a r e s u l t . We 
j u s t s imply want to t e l l you t h a t t h e s e a re the problems we have 
found , t h i s i s t he mess w e ' r e i n , and i f t h e r e ' s one p i e c e of a d v i c e 
we can g ive you, d o n ' t do i t y o u r s e l v e s . " Cur ious ly enough, t h i s 
made a tremendous impact and g r a d u a l l y i t became a p p a r e n t t h a t p e r -
haps environment w a s n ' t t he a n t i t h e s i s of deve lopment , t h a t i n t e l l i -
gent e n v i r o n m e n t a l management was something t h a t could i n f a c t enhance 
deve lopment . Wel l , as f a r as Stockholm i s conce rned , w e ' r e moving 
ahead and we hope by the f i r s t of t h e y e a r t o b e g i n the p r o c e s s of 
a c t u a l l y c a r r y i n g th rough and implement ing t h e p r o p o s a l s t h a t were 
agreed t o . There a r e going t o be some problems t h i s f a l l , as none 
of t h e S o v i e t b l o c were a t t he mee t ing because of no E a s t German 
p a r t i c i p a t i o n . Th i s c r e a t e d some p o l i t i c a l d i f f i c u l t i e s , b u t nobody 
r e a l l y seemed t o c a r e . 

One of t h e recommendations of Stockholm i s on t h e s u b j e c t 
of e n e r g y , and i s q u i t e s h o r t . I t sounds l i k e recommendations w e ' v e 
h e a r d many t imes b e f o r e : 

" I t i s recommended t h a t t he S e c r e t a r y Genera l 
t a k e s t e p s to e n s u r e t h a t a comprehensive s t u d y be 
prompt ly unde r t aken w i t h t h e aim of s u b m i t t i n g a f i r s t 
r e p o r t a t t h e l a t e s t i n 1975 on a v a i l a b l e energy s o u r c e s , 
new t e c h n o l o g y , consumption t r e n d s , i n o r d e r t o a s s i s t 
i n p r o v i d i n g a b a s i s f o r t h e most e f f e c t i v e d e v e l o p -
ment of t he w o r l d ' s energy r e s o u r c e s w i t h due r e g a r d t o 
the e n v i r o n m e n t a l e f f e c t s of energy p r o d u c t i o n and u s e . 
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Such a s tudy t o be c a r r i e d out i n c o l l a b o r a t i o n w i t h 
t h e a p p r o p r i a t e i n t e r n a t i o n a l b o d i e s , such as t h e 
I n t e r n a t i o n a l Agency on Atomic Energy (IAEA) and t h e 
OECD, t h e O r g a n i z a t i o n f o r Economic Coopera t ion and 
Development ." 

And I would guess t h a t t h i s i s a f a i r summary of what y o u ' v e 
been f o c u s s i n g on t o d a y . 

Maurice S t r o n g , who ran t h e Conference on b e h a l f of t h e 
UN, and who did the most e x t r a o r d i n a r y j o b of p u t t i n g t h i s whole 
e f f o r t t o g e t h e r , i s very anxious t h a t t h e Uni ted S t a t e s take on 
t h i s p a r t i c u l a r energy s t u d y and be s o r t of t h e g u i d i n g f o r c e beh ind 
i t . 

Le t me j u s t p o i n t ou t a r e c e n t and encourag ing d e v e l o p -
ment . Three y e a r s ago , t h e Russ ians s t o u t l y den ied t h a t i t was 
p o s s i b l e f o r a s o c i a l i s t s t a t e to have env i ronmen ta l p rob lems . 
"No, we have no problems of t h i s k i n d ; i t ' s only i n c a p i t a l i s t 
s o c i e t i e s t h a t e n v i r o n m e n t a l problems e x i s t . " We l l , I ' v e j u s t 
come back from a week i n R u s s i a where t h e Uni ted S t a t e s and t h e 
Russ i ans s i gne d a b i l a t e r a l agreement on e n v i r o n m e n t a l p r o t e c t i o n . 
One of t h e most f a r - r e a c h i n g b i l a t e r a l s i n t h i s a r e a t h a t has eve r 
been s i g n e d . I t was done i n t h r e e days w i t h o u t s e r i o u s p rob lems , 
and so we now have j o i n t p r o j e c t s , exchange of v i s i t s , exchange of 
s c i e n t i s t s s chedu led from November on i n e l e v en d i f f e r e n t a r e a s 
— t h i r t y p r o j e c t s i n v o l v i n g exchange of s c i e n t i s t s on t h e ground 
between t h e Russ ians and o u r s e l v e s . Th i s i s something t h a t has n e v e r 
happened . These a r e a l l i n very s p e c i f i c a r e a s . T h e i r f i r s t v i s i t 
i s t o S t . Louis on a i r p o l l u t i o n mode l ing ; we go to Len ingrad . 
Other urbdn environment v i s i t s a r e schedu led between A t l a n t a and 
Leningrad and Kiev and San F r a n c i s c o . A i r p o l l u t i o n , mar ine and 
i n l a n d w a t e r p o l l u t i o n , p o l l u t i o n r e l a t e d t o a g r i c u l t u r a l p r o d u c t i o n , 
c o n s e r v a t i o n and e a r t h q u a k e p r o t e c t i o n . Both s i d e s w i l l d e s i g n a t e 
new communities i n each coun t ry as a means of examining t h e e n v i r o n -
m e n t a l , p h y s i c a l , s o c i a l , economic and o t h e r f a c t o r s cons ide r ed i n 
the d e s i g n and development of s a t e l l i t e and f r e e s t a n d i n g new commu-
n i t i e s . Among those communities to be d e s i g n a t e d a re Columbia, 
Maryland and Res ton , V i r g i n i a i n t h e Uni ted S t a t e s , and T o g l i a t t i 
and Akademgorodok i n t h e S o v i e t Union. This i s , I t h i n k , an e x t r a -
o r d i n a r y change, an e x t r a o r d i n a r y development i n t h e case of a 
coun t ry which denied t h e e x i s t e n c e of p o l l u t i o n t h r e e y e a r s ago. 
Simply an example of i n c r e a s i n g awarenes s . 

Where has a l l t h i s i n c r e a s e d awareness t h a t I ' v e been 
d i s c u s s i n g l e d t o? In i n t e r n a t i o n a l t e r m s , I suppose one can h o n e s t l y 
s a y , a growing d e t e r m i n a t i o n to d e a l w i t h g l o b a l p rob lems , t o f i n d ou t 
what i s h a p p e n i n g , t o improve u n d e r s t a n d i n g and e x p e r t i s e , p a r t i c u l a r l y 
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i n t h e deve lop ing c o u n t r i e s . As an example, I ' m l e a v i n g f o r London 
t h e end of t h e month f o r an ocean dumping c o n f e r e n c e , h o p e f u l l y t o 
produce an i n t e r n a t i o n a l conven t ion on l i m i t i n g t h e dumping of c e r t a i n 
t o x i c p o l l u t a n t s i n t h e ocean from l a n d - b a s e d s o u r c e s . [The Convention 
was i n f a c t agreed to by n i n e t y - o n e c o u n t r i e s on October 3 1 s t . ] 

What has t h i s awareness produced d o m e s t i c a l l y ? Wel l , I 
d o n ' t t h i n k I need to go th rough a r e c i t a t i o n of what has happened 
i n t h i s count ry i n t h e way of l a w s , s t a n d a r d s , r e g u l a t i o n s , and 
cour t d e c i s i o n s . Our sys tem may n o t by any means be p e r f e c t bu t 
b y - a n d - l a r g e w e ' r e p r e t t y tough i n t h i s count ry and we do have r e g u -
l a t i o n s , we do have s t a n d a r d s , we do have en fo rcemen t a g e n c i e s and 
f o r t h e f i r s t t ime t h e problem of keep ing t h e environment i n some 
s o r t of decen t shape has become a m a t t e r of n a t i o n a l p o l i c y . Thus , 
i n c o n s i d e r i n g t h e whole energy problem f o r t h i s count ry and f o r t h e 
world over t h e nex t twenty y e a r s , as you a r e now do ing , t h e e n v i r o n -
ment has to be a f a c t o r of s i g n i f i c a n t conce rn . I t i s h e r e w i t h u s ; 
i t i s n o t something t h a t one j u s t s imply t a l k s a b o u t . In very 
s p e c i f i c , r e a l i s t i c t e r m s , i t means money, a new f a c t o r to add t o t h e 
p r i c e of energy t h a t w i l l be used . The e n v i r o n m e n t a l concern i s a 
r e a l c o n s t r a i n t on s imply o p e r a t i n g as we used t o . 

My second p o i n t , which I w i l l speak to b r i e f l y . And t h a t i s 
t h e need f o r a g r e a t e r p u b l i c e d u c a t i o n , u n d e r s t a n d i n g i n t h e y e a r s 
ahead of t h e o p t i o n s and t h e t r a d e - o f f s as between what you might c a l l 
growth on t h e one hand and e n v i r o n m e n t a l d e t e r i o r a t i o n on t h e o t h e r . 
The cho ices w i l l no t be made by government a lone bu t by t h e f o r c e of 
p u b l i c o p i n i o n . For example , what a r e t h e r e a l o p t i o n s a v a i l a b l e t o 
Con Edison i n New York w i t h r e s p e c t to b u i l d i n g a power p l a n t , whe the r 
i t ' s a tomic o r f o s s i l f u e l ? The e n v i r o n m e n t a l i s t s want no p l a n t , y e t 
p e o p l e w i l l n o t t o l e r a t e b l a c k - o u t s . What p r i c e a r e they w i l l i n g to 
pay f o r e n e r g y , e i t h e r i n te rms of money o r e n v i r o n m e n t a l d e g r a d a t i o n ? 
As a n o t h e r example , I u n d e r s t a n d t h a t a t t h i s p o i n t i t ' s i m p o s s i b l e 
t o b u i l d a r e f i n e r y a long t h e e a s t c o a s t of t h e Uni ted S t a t e s . 
P e r s o n a l l y I 'm d e l i g h t e d , b u t I ' m no t s u r e i t makes any s e n s e . In a 
number of a r e a s t h a t a r e very i m p o r t a n t t o u s , most peop l e a r e no t 
f u l l y aware of what t h e o p t i o n s a r e ; and of what a r e t h e arguments f o r 
one o p t i o n v e r s u s t h e o t h e r . Do we, f o r example , wish to go ahead and 
impose t h e c o s t of p o l l u t i o n abatement on i n d u s t r y , r a i s e the c o s t of 
doing b u s i n e s s and m a n u f a c t u r i n g — i f t h i s i s to our c o n s i d e r a b l e 
d i s a d v a n t a g e i n i n t e r n a t i o n a l t r a d e and may c o s t j o b s a t home? I f 
someone were a sked , "do you want jobs or p o l l u t i o n ? " I d o n ' t t h i n k 
anyone would doubt what t he p o l i t i c a l answer would b e . However, i f 
they p u t t h e q u e s t i o n , "Can you l i v e w i t h s l i g h t l y fewer e l e c t r i c a l 
a p p l i a n c e s , l e s s use of a i r c o n d i t i o n i n g i f i t means c l e a n e r a i r and 
a much b e t t e r env i ronment?" Then i t i s a much more d i f f i c u l t q u e s t i o n 
t o answer . I t h i n k you would f i n d a l o t of p e o p l e who would say 
"Yes, under t hose c i r c u m s t a n c e s , we would accep t i t . " The p o i n t 
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I am making i s t h a t t h e s e a r e very d i f f i c u l t c h o i c e s , and w i l l 
become more so i n t h e y e a r s ahead , and I doubt t h a t the o p t i o n s 
have been f u l l y d i s c u s s e d and f u l l y   pu t fo rward t o t h e American 
p u b l i c . To do so i n such a way t h a t peop le can make an i n t e l l i g e n t 
cho ice i s a ma jo r c h a l l e n g e f o r our l e a d e r s h i p . Thank you . 
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THE ECONOMIC AND POLITICAL IMPACT OF OIL UPON THE 
MIDDLE EAST AND NORTH AFRICA 

In s t u d y i n g t h e economic and p o l i t i c a l impact of o i l upon 
t h e Middle E a s t and North A f r i c a , i t i s i m p o r t a n t t o keep i n mind 
t h a t t h e c o u n t r i e s of t h e s e two a r e a s va ry from one a n o t h e r c o n s i d -
e r a b l y i n te rms of t h e i r p o l i t i c a l and economic i n s t i t u t i o n s ; t h e i r 
s i z e ; t h e s t r u c t u r e of t h e i r economies; t h e l e v e l of t h e i r d e v e l o p -
ment; t h e i r dependence on o i l ; and t h e manner i n which t h e i r i n s t i -
t u t i o n s respond to c h a l l e n g e s p r e s e n t e d by an e v e r - c h a n g i n g i n t e r -
n a t i o n a l o i l i n d u s t r y . At t h e same t ime , i t i s e q u a l l y i m p o r t a n t 
t o n o t e t h a t t he s e c o u n t r i e s s h a r e i n common a number of s i m i l a r 
c h a r a c t e r i s t i c s , such as economic underdeve lopment ; t h e f a c t t h a t 
t h e i r o i l r e s o u r c e s have been developed p r i m a r i l y by f o r e i g n c a p i t a l 
and t echno logy th rough c o n c e s s i o n s ; t h e f a c t t h a t o i l e x p o r t s p r o -
v i d e t h e main, and i n some c a s e s t h e o n l y , s o u r c e of t h e i r f o r e i g n 
exchange e a r n i n g s ; and a widespread awareness t h a t t h e i r o i l r e -
s o u r c e s r e p r e s e n t w a s t i n g a s s e t s , a r e a l i z a t i o n t h a t ha s prompted 
an i n c r e a s i n g number of t h e s e c o u n t r i e s t o channel t h e i r o i l r e v e -
nues i n t o v a r i o u s development programs w i t h a view t o e n c o u r a g i n g 
more l a s t i n g economic growth and d i v e r s i f i c a t i o n . Because of bo th 
t h e i r d i f f e r e n c e s and t h e i r s i m i l a r i t i e s , as w e l l as t h e r e l a t i v e l y 
long h i s t o r y of p e t r o l e u m development i n t h e a r e a , a s tudy of t h e 
impact of o i l i n s e l e c t e d Middle E a s t e r n c o u n t r i e s shou ld shed 
l i g h t on a number of i s s u e s c o n f r o n t i n g t h e a r e a as a who le . Three 
c o u n t r i e s or a r e a s — I r a q , A l g e r i a - L i b y a , and t h e Arab p r i n c i p a l i -
t i e s of t h e Lower P e r s i a n Gulf and t h e S u l t a n a t e of Oman — w i l l be 

s i n g l e d out f o r pu rposes of a n a l y s i s . 

* * * 

Of t h e t h r e e , I r a q has e x p e r i e n c e d t h e l o n g e s t p e r i o d of 
pe t ro l eum development and p robab ly a l s o t h e g r e a t e s t amount of p o l i -
t i c a l and soc io -economic change. As background t o u n d e r s t a n d i n g c u r -
r e n t p o s i t i o n of t h e I r a q i p e t r o l e u m i n d u s t r y and t h e c o n t i n u i n g 
impact of t h e o i l s e c t o r on t h a t c o u n t r y ' s economy and p o l i t i c s , i t 
i s h e l p f u l t o r e c a l l t h a t p r i o r t o 1961, t h e e x p l o i t a t i o n of I r a q ' s 
p e t r o l e u m r e s o u r c e s was r e g u l a t e d by c o n c e s s i o n s g r a n t e d t o t h e I r a q 
Pe t ro leum Group of Companies ( IPC) . These companies were owned by 



f i v e of t h e ma jo r i n t e r n a t i o n a l o i l companies — B r i t i s h P e t r o l e u m , 
S h e l l , Compagnies F r a n c a i s e s de P e t r o l i e r e s , ESSO and Mobi l . By 
t h e terms of i t s c o n c e s s i o n a r y agreements w i t h t h e s e companies , t h e 
r61e of t h e I r a q i government was c o n f i n e d mainly to t h a t of a r e c i -
p i e n t — f i r s t , of r o y a l t i e s p e r u n i t of o u t p u t and , s e c o n d l y , of a 
c e r t a i n p e r c e n t a g e of t h e i n d u s t r y ' s p r o f i t s . Although I r a q r e a l i z e d 
a t an e a r l y s t a g e t h e impor tance of o i l revenues f o r pu rposes of 
c a p i t a l f o r m a t i o n , i t was n o t u n t i l t h e e a r l y 1950s t h a t o i l revenues 
began t o p l a y an i m p o r t a n t r o l e i n t h e c o u n t r y ' s economic development . 

In 1952 t h e government n e g o t i a t e d an agreement w i t h t h e 
companies i n which the p r i n c i p l e of p r o f i t - s h a r i n g was i n t r o d u c e d 
f o r t h e f i r s t t i m e , t o g e t h e r w i t h a commitment on t h e p a r t of t h e com-
p a n i e s t o i n c r e a s e s u b s t a n t i a l l y t h e volume of p e t r o l e u m o u t p u t i n 
I r a q . As a r e s u l t of t h i s ag reemen t , o u t p u t i n c r e a s e d from 140,000 
b a r r e l s pe r day i n 1950 t o 1 . 7 m i l l i o n b a r r e l s p e r day i n 1971, w i t h 
o i l revenues i n c r e a s i n g f rom I r a q i Dinars (ID) 6 . 7 m i l l i o n to ID 350 
m i l l i o n d u r i n g t h e same p e r i o d . The s h a r e of t h e o i l s e c t o r i n t h e 
I r a q i n a t i o n a l income, a c c o r d i n g to a v a i l a b l e d a t a , i n c r e a s e d from 
21 p e r cent i n 1953 t o 29 p e r cen t i n 1963 and then d e c l i n e d t o 20 
p e r cent i n 1970. In t h e same p e r i o d , t h e s h a r e of o i l e x p o r t s t o 
t o t a l e x p o r t s i n c r e a s e d f rom 56 p e r cen t to 94 p e r c e n t . 

The impact of t h e r i s e i n o i l revenue on t h e I r a q i economy 
can b e s t be seen th rough an a n a l y s i s of i t s r o l e i n t h e c o u n t r y ' s 
v a r i o u s a t t e m p t s t o promote development f rom 1950 u n t i l t h e p r e s e n t 
day. P r i o r t o t h e Republ ican Revo lu t ion of 1958, t h e p r i n c i p a l 
d e v e l o p m e n t - o r i e n t e d i n s t i t u t i o n e s t a b l i s h e d by t h e I r a q i government , 
under t h e monarchy, was t h e Development Board t o which 70 p e r cen t of 
t h e c o u n t r y ' s o i l r evenues were a l l o c a t e d . The Board , which was e n -
t r u s t e d w i t h t h e t a s k of deve lop ing the c o u n t r y ' s r e s o u r c e s and 
r a i s i n g t h e s t a n d a r d of l i v i n g , c r e a t e d f o u r development p rograms . 
As t h e d e t a i l s of t h e v a r i o u s p l a n s and t h e i r r e s u l t s have been t r e a t e d 
e l s e w h e r e , i t i s i m p o r t a n t h e r e only t o n o t e t h a t t h e Board f a i l e d t o 
meet i t s development g o a l s p r i m a r i l y because i t was unable to use 
e f f e c t i v e l y t h e f i n a n c i a l r e s o u r c e s a t i t s d i s p o s a l . A few s t a t i s t i c s 
w i l l i l l u s t r a t e t h e p o i n t . For example , a l t hough t o t a l p lanned expend-
i t u r e f o r t h e f o u r development programs through March 1958 — t h r e e 
months b e f o r e t h e Revo lu t i on — amounted t o ID 320 m i l l i o n , only ID 183 
m i l l i o n was a c t u a l l y s p e n t , i n d i c a t i n g an imp lemen ta t i on r a t e of on ly 
57 p e r c e n t . By economic s e c t o r s , t h e r a t e of implementa t ion was 
37 p e r cent f o r i n d u s t r y , 52 p e r cen t f o r t r a n s p o r t a t i o n and communi-
c a t i o n , 52 p e r c e n t f o r a g r i c u l t u r e and 63 p e r c e n t f o r b u i l d i n g and 
h o u s i n g . On a y e a r l y b a s i s , t h e average e x p e n d i t u r e was ID 26 m i l l i o n , 
o r l i t t l e more t h a n 9 .6 p e r cen t of t h e n a t i o n a l income. 

C e r t a i n g e n e r a l i z a t i o n s can be made about t h e g u i d i n g p r i n c i -
p i e s of I r a q ' s development p o l i c i e s d u r i n g t h e p r e - r e v o l u t i o n a r y p e r i o d . 
These i n c l u d e the f o l l o w i n g : 



17. 

(1) t h e c l e a r i n d i c a t i o n t h a t t h e government 
i n t e n d e d t h a t t h e f r e e e n t e r p r i s e economy p r e v a i l i n g 
p r i o r t o t h e c r e a t i o n of t h e Development Board be 
p r e s e r v e d ; 

(2) t h e government i n t e n t i o n f o r t h e new d e v e l o p -
ment p o l i c y would l e a v e t h e b a s i c p a t t e r n s of income 
and w e a l t h d i s t r i b u t i o n , as w e l l as t h e r e l a t i o n s h i p s 
between m a j o r s o c i a l c l a s s e s and p o l i t i c a l g r o u p s , 
unchanged; 

(3) t h e i n d i c a t i o n t h a t t h e p r i v a t e s e c t o r was 
t o remain o u t s i d e t h e development p rogram; and 

(4) t he i n d i c a t i o n t h a t t h e f o c u s of i n v e s t m e n t 
p o l i c y be upon b u i l d i n g up t h e c o u n t r y ' s i n f r a s t r u c t u r e 
t h rough improved means of f l o o d c o n t r o l and i r r i g a t i o n 
and by f a c i l i t a t i n g t h e c o n s t r u c t i o n of r o a d s , b r i d g e s 
and h a r b o r s r a t h e r t ha n s t r e n g t h e n i n g t h e commodity 
p r o d u c i n g s e c t o r s , such as a g r i c u l t u r e and i n d u s t r y . 

The approach t o development a f t e r t h e d e p o s i t i o n of t h e 
monarchy d i f f e r e d marked ly . During t h e f i r s t f i v e y e a r s f o l l o w i n g 
t h e Revo lu t ion (1958-1963) , two development p l a n s , b o t h of which 
r e l i e d h e a v i l y upon o i l r e v e n u e s , were d e v i s e d . The f i r s t p l a n was 
p r o v i s i o n a l i n n a t u r e and was supe r seded by a f i v e - y e a r D e t a i l e d 
Economic P l a n (DEP) i n December 1961. Under t h e DEP a t o t a l of 
ID 556 m i l l i o n was a l l o c a t e d f o r i n v e s t m e n t . The i n d u s t r i a l s e c t o r 
r e c e i v e d t h e l a r g e s t p o r t i o n of t h i s a l l o c a t i o n (30 p e r c en t ) by 
b u i l d i n g and h o u s i ng (25 p e r c e n t ) , t r a n s p o r t a t i o n and communicat ions 
(24 p e r c e n t ) and a g r i c u l t u r e (20 p e r c e n t ) . More t ha n h a l f t h e t o t a l 
i nves tmen t (56 p e r cen t ) was t o be f i n a n c e d f rom o i l r e v e n u e s , w i t h 
t h e b a l a n c e b e i n g r a i s e d th rough f o r e i g n and d o m e s t i c l o a n s . The 
heavy emphasis on t h e i n d u s t r i a l s e c t o r i n t h e DEP r e l a t i v e t o o t h e r 
s e c t o r s of t h e economy, an emphasis which s t o o d ou t i n p r e v i o u s 
development p rograms , was a t t r i b u t e d t o s e v e r a l f a c t o r s . 

F i r s t , i n t h e p r e - 1 9 5 8 programs t h e i n d u s t r i a l s e c t o r had 
r e c e i v e d a r e l a t i v e l y low p r i o r i t y r a t i n g . Throughout i t s e x i s t e n c e 
t h e Development Board had i n v e s t e d only ID 19 m i l l i o n , o r 10 p e r c e n t , 
of i t s t o t a l f u n d s i n i n d u s t r i e s , and of t h a t p o r t i o n most went f o r 
t h e b u i l d i n g of power s t a t i o n s . S e c o n d l y , t h e economic p h i l o s o p h y of 
t h e r e p u b l i c a n regime c l e a r l y f a v o r e d i n d u s t r i a l i z a t i o n . The new 
l e a d e r s h i p h e l d t h a t i n d u s t r i a l i z a t i o n was t h e on ly way f o r I r a q to 
b r i n g t o an end h e r s t a t e of economic dependence on f o r e i g n i n t e r e s t s . 

The I r a q i argument i n f a v o r of i n d u s t r i a l i z a t i o n i s wor th 
m e n t i o n i n g , f o r i t i s a p o s i t i o n t h a t h a s been w i d e l y endor sed as 



w e l l as a r t i c u l a t e d w i t h i n c r e a s i n g f r e q u e n cy by o t h e r c o u n t r i e s i n 
t h e a r e a . As t h e I r a q i government viewed t h i s s i t u a t i o n , t h e count ry 
o i l , i t s main s o u r c e of w e a l t h , was b e i n g r e g u l a t e d by a sma l l group 
of f o r e i g n f i r m s whose u l t i m a t e i n t e r e s t was t h e maximiza t ion of 
t h e i r p r o f i t s . The new l e a d e r s a l s o p o i n t e d out t h a t , p r i o r t o 1958, 
t h e revenues f rom o i l , because of t h e economic p o l i c i e s of t h e mon-
a r c h y , were s p e n t main ly on f o r e i g n i m p o r t s . This r e s u l t e d i n t h e 
r e c y c l i n g of I r a q ' s w e a l t h back i n t o t h e economies of t h e c o u n t r i e s 
of t he o i l companies , r a t h e r than r e t a i n i n g i t i n I r a q . To weaken 
t h i s r e l a t i o n s h i p and t o ach ieve a g r e a t e r measure of economic i n d e -
pendence , a consensus e x i s t e d among t h e new l e a d e r s t h a t i n d u s t r i a l i -
z a t i o n i n I r a q had t o b e g i n , wha tever t h e c o s t . Only such a p o l i c y , 
i t was b e l i e v e d , would u l t i m a t e l y r a i s e t h e l e v e l of i n d i v i d u a l 
incomes , wh ich , t o g e t h e r w i t h a g r a r i a n r e f o r m , would h e l p to reduce 
i n e q u a l i t i e s and promote s o c i a l j u s t i c e . 

There were two o t h e r r e a son s f o r t h e emphasis on i n d u s t r i a l 
i z a t i o n i n t h e c o u n t r y ' s approach t o economic development . One was 
t h e b e l i e f t h a t , g iven t h e same amount of i n v e s t m e n t , r e t u r n s from 
i n d u s t r y tend to be g e n e r a l l y h i g h e r t ha n t h e r e t u r n s from i n v e s t -
ments i n o t h e r s e c t o r s , mainly because t h e c a p i t a l o u t p u t r a t i o i n 
i n d u s t r y t e n d s t o be l o w e r . The o t h e r reason was t o avoid o v e r -
r e l i a n c e upon f o r e i g n s o u r c e s f o r deve lopmenta l a s s i s t a n c e . In t h i s 
r e g a r d , t h e DEP had i n c l u d e d i n d u s t r i a l p r o j e c t s f i n a n c e d by l oan s 
from t h e S o v i e t Union and Czechos lovak ia . 

In v iewing t h e r e c o r d of development under t h e f i r s t F ive 
Year P lan f o l l o w i n g the R e v o l u t i o n , i t i s of i n t e r e s t t o n o t e t h a t 
t h e o v e r a l l r a t e of imp lemen ta t ion was a c t u a l l y lower than i t had 
been under t h e monarchy, i . e . 47 p e r cen t as compared t o 57 p e r cent 
du r ing the e a r l i e r p e r i o d . On t h e o t h e r hand , a c t u a l spending i n 
a b s o l u t e terms and as a p r o p o r t i o n of I r a q i n a t i o n a l income, was 
s u b s t a n t i a l l y h i g h e r . For example , t h e amount a c t u a l l y spen t was 
ID 47 m i l l i o n p e r annum, o r 1 2 .8 p e r cent of t h e n a t i o n a l income, 
as compared w i t h only ID 26 m i l l i o n , or 9 .6 p e r cen t of t h e n a t i o n a l 
income, f o r t h e e a r l i e r p e r i o d . As i n t h e p l a n s fo rmu la t e d under t h e 
monarchy, however, t h e r a t e of implementa t ion aga in v a r i e d acco rd in g 
t o s e c t o r s , as ev idenced by a r a t e of 46 p e r cent i n a g r i c u l t u r e , 
31 p e r cent i n i n d u s t r y , 55 p e r c e n t i n b u i l d i n g and hous ing and 
31 pe r cent i n t r a n s p o r t a t i o n and communication. 

Fol lowing t h e over th row of t h e Qasim regime i n 1963, t h e 
DEP was suspended and r e p l a c e d by two annual i n v e s t m e n t programs 
f o r 1963 and 1964, du r ing which t ime a new Five Year Economic P l a n 
(1965-1969) was f o r m u l a t e d . The economic o b j e c t i v e s of t h e new P lan 
were t o r a i s e t he l e v e l of t h e n a t i o n a l income a t a r a t e of e i g h t 
p e r cent pe r annum, t o e f f e c t a change i n t h e economic s t r u c t u r e by 
deve lop ing t h e commodity s e c t o r , and t o change t h e p a t t e r n of income 



d i s t r i b u t i o n . Although t h i s was t h e f i r s t I r a q i P l a n t o be comple ted , 
the r a t e of imp lemen ta t ion f o r p r o j e c t s f o r m u l a t e d and approved was 
s t i l l no h i g h e r t ha n t h e r a t e s e x p e r i e n c e d d u r i n g any of t h e e a r l i e r 
p e r i o d s . For example , t h e r a t e f o r a l l s e c t o r s , t aken as a whole , 
was 55 p e r c e n t , w i t h i n d i v i d u a l s e c t o r a l r a t e s of 32 p e r c e n t f o r 
a g r i c u l t u r e , 53 p e r cen t f o r i n d u s t r y , 60 p e r cen t f o r t r a n s p o r t a t i o n 
and communication and 53 p e r cen t f o r b u i l d i n g and h o u s i n g . A c t u a l 
spending was ID 60 m i l l i o n p e r y e a r , o r 10 .5 p e r c e n t of t h e n a t i o n a l 
income, a p e r c e n t a g e t h a t was a c t u a l l y lower than t h a t f o r t h e 1958-
63 p e r i o d . 

The c u r r e n t I r a q i F ive Year P l a n , a l s o h e a v i l y dependent 
upon pe t ro l eum r e v e n u e s , began i n 1970. In comparison w i t h i t s 
p r e d e c e s s o r s , t h i s P l a n seems t o have a t t a i n e d a h i g h e r l e v e l of 
s o p h i s t i c a t i o n i n te rms of t h e u t i l i z a t i o n of more s c i e n t i f i c p l a n -
n i n g and s t a t i s t i c a l t e c h n i q u e s . The P l a n a l s o r e c o g n i z e s t h a t a g r i -
c u l t u r e was n e g l e c t e d i n p r e v i o u s p l a n s — i n s p i t e of t h e f a c t t h a t 
i t c o n t i n u e s t o p r o v i d e income f o r some 60 p e r cent of t h e I r a q i 
p o p u l a t i o n — and, a c c o r d i n g l y , i t ha s a s s i g n e d t o p p r i o r i t y t o 
deve lop ing the a g r i c u l t u r a l s e c t o r s of t h e c o u n t r y ' s economy. The 
P l a n , i n a d d i t i o n , i s more r e a l i s t i c t han any of t h e p r e v i o u s p l a n s 
i n terms of i t s t o t a l a l l o c a t i o n and t h e r a t e of economic growth 
e n v i s i o n e d . For example , t h e t a r g e t r a t e of income growth i s p r o -
j e c t e d a t seven p e r cent a n n u a l l y , as compared t o e i g h t p e r cen t i n 
t h e two p r e v i o u s p l a n s . At t he same t i m e , t o t a l i n v e s t m e n t i s p l anned 
a t an annual r a t e of ID 98 m i l l i o n , a l e v e l s u b s t a n t i a l l y lower t ha n 
the r a t e of ID 113 and ID 112 m i l l i o n f o r t h e DEP du r ing 1961-63 and 
t h e 1965-1969 Five Year P l a n s , r e s p e c t i v e l y . 

From t h e f o r e g o i n g i t can be s e e n t h a t r e g a r d l e s s of t h e 
economic and p o l i t i c a l o r i e n t a t i o n of t h e regime i n Baghdad, s u e -
c e s s i v e development o r g a n i z a t i o n s i n I r a q have c o n s i s t e n t l y f a i l e d 
t o a t t a i n t h e i r i nves tmen t g o a l s . By 1970 t h e end r e s u l t was t h a t 
t h e o v e r a l l o b j e c t i v e s of development p o l i c i e s a r t i c u l a t e d e a r l i e r 
— economic d i v e r s i f i c a t i o n , t h e l e s s e n i n g of dependence on t h e o i l 
s e c t o r and a h i g h r a t e of economic growth — had become as e l u s i v e 

•as they were twenty y e a r s ago when development programs were f i r s t 
begun. 

How can one e x p l a i n t h i s f a i l u r e ? The answer t o t h i s 
q u e s t i o n , i n b r i e f v l i e s i n a combinat ion of f a c t o r s . These i n c l u d e 
a d m i n i s t r a t i v e i n e f f i c i e n c y , o v e r - a m b i t i o u s p l a n n i n g and, above a l l , 
p o l i t i c a l i n s t a b i l i t y , which weakened d e c i s i o n making and l e d t o 
f r e q u e n t changes and d i s r u p t i o n s i n t h e development p rog rams . The 
conc lu s ion t h a t development p o l i c y f a i l e d t o a t t a i n i t s s t a t e d o b -
j e c t i v e s i n d i c a t e s t h a t t h e o i l s e c t o r had f a i l e d t o ac t as a p r o -
moter o r c a t a l y s t of economic t r a n s f o r m a t i o n i n i t s r o l e as a s o u r c e 
of revenue and t h e accumula t ion of f o r e i g n exchange . In r e t r o s p e c t , 



t h e o i l s e c t o r p robab l y could have p l ayed a more i m p o r t a n t r o l e i n 
t h e p r o c e s s of economic t r a n s f o r m a t i o n had i t been an i n t e g r a l p a r t 
of t h e I r a q i economy. I t i s r e v e a l i n g , f o r example, t h a t a p a r t f rom 
p r o v i d i n g employment f o r a r e l a t i v e l y s m a l l f r a c t i o n of t h e I r a q i 
l a b o r f o r c e , t h e p a t t e r n of development i n the o i l s e c t o r was some-
what removed from t h a t of t h e r e s t of t h e economy. In s h o r t , t h e o i l 
s e c t o r f a i l e d t o s e r v e as a s t r a t e g i c s e c t o r around which a number of 
o t h e r i n d u s t r i e s and economic a c t i v i t i e s could have evo lved . On t h e 
o t h e r hand , such a p i v o t a l r o l e f o r t h e o i l s e c t o r i n I r a q was im-
p o s s i b l e so long as t h e conces s iona ry sys tem was t h e predominant mode 
of pe t ro l eu m e x p l o i t a t i o n and so long as t h e concess ion covered t h e 
e n t i r e c o u n t r y . In t h i s r e g a r d i t i s i m p o r t a n t t o r e c a l l t h a t , under 
t h e c o n c e s s i o n a r y r eg ime , a l l d e c i s i o n s concern ing development of t h e 
o i l i n d u s t r y were t aken w i th t h e o v e r r i d i n g o b j e c t i v e of maximizing 
p r o f i t . Th i s i s n o t t o say t h a t t h e development of t h e o i l s e c t o r 
i n I r a q ought t o have fo l lowed a d i f f e r e n t c o u r s e , bu r r a t h e r t h a t 
a d i f f e r e n t course was n o t p o s s i b l e under t h e c i r c u m s t a n c e s . What 
happened i n I r a q as a r e s u l t of t h e s e c i r c u m s t a n c e s has t h e p o t e n -
t i a l t o occu r e l s e w h e r e . Indeed , whenever t h e g u i d i n g p r i n c i p l e of 
o i l company p o l i c y i s p r o f i t maximiza t ion ( r e g a r d l e s s of whe ther o r 
no t t h i s c o i n c i d e s w i t h t h e n a t i o n a l p o l i c y goa l s of t he o i l p r o d u c -
i n g coun t ry ) c o n f l i c t s a r e bound t o a r i s e as they d id i n I r a q i n 
which case the c o n f l i c t s t h a t e r u p t e d between the companies and I r a q i 
p o l i c y makers u l t i m a t e l y l ed t o t h e n a t i o n a l i z a t i o n , which took p l a c e 
t h i s y e a r , of IPC. 

Why d id I r a q n a t i o n a l i z e IPC? The background t o t h i s 
even t i s e x c e e d i n g l y compl ica ted bu t i n p o i n t of t ime i t goes back t o 
t h e 1952 Agreement , n o t e d above between t h e government and t h e o i l 
companies . As soon as t h a t agreement went i n t o e f f e c t , t h e I r a q i 
government r a i s e d a number of q u e s t i o n s r e l a t i v e to c o s t c a l c u l a t i o n s , 
p r i c e s , r e l i n q u i s h m e n t , d i s c o u n t s , r o y a l t y expens ing and a h o s t of 
o t h e r i s s u e s , many i f n o t a l l of which remain among t h e p r i n c i p a l 
i t ems i n d i s p u t e between governments and o i l companies today i n o t h e r 
o i l - p r o d u c i n g c o u n t r i e s i n t h e a r e a . Some of t h e s e i s s u e s were 
s e t t l e d b e f o r e t h e J u l y 1958 R e v o l u t i o n , bu t o t h e r s remained t o b e -
come the s u b j e c t of p ro longed n e g o t i a t i o n s d u r i n g the Qasim reg ime . 
These n e g o t i a t i o n s f a i l e d , however , and i n t h e i r p l a c e t h e government 
passed t h e c e l e b r a t e d Law No. 80 (1961) which r e s t r i c t e d company 
o p e r a t i o n s t o t h o s e f i e l d s p roduc in g a t t he t ime — less t ha n o n e - h a l f 
of one p e r cent of t h e concess ion a r e a . Th i s l e g i s l a t i o n was a l a n d -
mark i n t h e h i s t o r y of government-company r e l a t i o n s h i p s , n o t on ly i n 
I r a q b u t i n o t h e r o i l - p r o d u c i n g c o u n t r i e s as w e l l . Among i t s many 
f a r - r e a c h i n g r e s u l t s was t h e c r e a t i o n i n I r a q f o r t h e f i r s t t ime of 
a n a t i o n a l o i l company — t h e I r a q N a t i o n a l O i l Company (INOC) — 
which was s u b s e q u e n t l y charged w i t h deve lop ing t h e c o u n t r y ' s o i l 
r e s o u r c e s . Th is t a s k proved t o be d i f f i c u l t a t f i r s t , b u t INOC has 
f i n a l l y succeeded i n p roduc ing and e x p o r t i n g o i l . Expe r t s d i s a g r e e 



as t o the f i s c a l wisdom of d i r e c t e x p l o i t a t i o n by a n a t i o n a l com-
pany , bu t i n t h e I r a q i c a s e , as i n o t h e r Middle E a s t e r n and Nor th 
A f r i c a n c o u n t r i e s , where s i m i l a r n a t i o n a l companies have been 
e s t a b l i s h e d , d e c i s i o n s of t h i s n a t u r e a r e n o t p r e d i c a t e d on p u r e l y 
f i s c a l t e rms . Ra the r they a re t a k e n on t h e b a s i s of l o n g t e rm 
n a t i o n a l i n t e r e s t s as t h e s e a r e conceived by a c o u n t r y ' s l e a d e r s h i p 
a t a g iven p o i n t i n t i m e . Other o b s e r v e r s p o i n t o u t , however , t h a t 
had t h e government i n t h e I r a q i case been a b l e t o r e a c h an agreement 
w i t h t h e companies, e i t h e r f i r s t i n 1961 o r l a t e r i n 1965 when e x -
t e n s i v e government-company n e g o t i a t i o n s were conduc t ed , o i l o u t p u t 
and revenues would most c e r t a i n l y have i n c r e a s e d c o n s i d e r a b l y . On 
t h e o t h e r hand , i t i s p robab ly e q u a l l y t r u e t h a t had t h i s been t h e 
case t h e same p a t t e r n of economic r e l a t i o n s h i p s between the g o v e r n -
ment and t h e companies would have been m a i n t a i n e d , and t h i s was a 
p a t t e r n which Republ ican I r a q was c l e a r l y de t e rmined t o change. 

Although t h e p a s t decade w i t n e s s e d a s o l u t i o n to some of 
t he more o u t s t a n d i n g problems between t h e I r a q i government and t h e 
f o r e i g n o i l companies, o t h e r problems remained u n r e s o l v e d . These 
problems i n c l u d e d t h e i s s u e of accumulated r o y a l t i e s , t h e l e v e l of 
o u t p u t and t h e s e t t l e m e n t of t h e consequences of Law No. 80. I t 
should be emphasized t h a t s i n c e t h e r e j e c t i o n of a 1965 d r a f t a g r e e -
ment between t h e two p a r t i e s , Law No. 80 became n o n - n e g o t i a b l e from 
t h e government ' s s t a n d p o i n t , wh i l e t h e companies i n s i s t e d on main-
t a i n i n g t h e p o s i t i o n t h a t a r e s o l u t i o n of a l l t h e problems o u t s t a n d -
i n g between them and t h e government was c o n t i n g e n t upon s e t t l i n g t h e 
consequences of t h i s Ac t . With bo th p a r t i e s locked i n t o t h e i r p o s i -
t i o n s , t h e s t a g e was t h u s s e t f o r t h e i n e v i t a b l e c o n f r o n t a t i o n which 
cu lmina ted i n t h e n a t i o n a l i z a t i o n of IPC l a s t J u n e . 

The developments which p receded t h e n a t i o n a l i z a t i o n of 
IPC i l l u s t r a t e t h e danger i n which o t h e r governments i n t h e Middle 
Eas t and Nor th A f r i c a might f i n d themse lves and t h e i r development 
programs should they become dependent on a s i n g l e s o u r c e of r e v e n u e , 
t he s i z e and complexi ty of which i s beyond t h e i r c o n t r o l . In t h e 
case of I r a q , t h i s f a c t was p a i n f u l l y d r i v e n home when e x p o r t s f rom 
IPC f i e l d s were d r a s t i c a l l y reduced i n t h e e a r l y p a r t of 1972, l e a d -
i n g t o a r e d u c t i o n i n annual o i l revenue of a lmost o n e - t h i r d . The 
p o s i t i o n t aken by I r a q bo th t he n and s u b s e q u e n t l y was wide ly s u p p o r t e d 
by o t h e r o i l - p r o d u c i n g c o u n t r i e s : no government could o r shou ld 
accep t such a sudden and d r a s t i c r e d u c t i o n i n i t s r evenue . Moreover , 
i n t h i s i n s t a n c e t h e r e d u c t i o n was of such magni tude t h a t i t f o r c e d 
t h e government t o embark upon an a u s t e r i t y program and to suspend 
implemen ta t ion of t h e 1970-74 Five Year P l a n f o r t h e c u r r e n t f i s c a l 
y e a r . However, f o r i t s p a r t , t he company had argued t h a t due t o a 
d e c l i n e i n t a n k e r r a t e s , t h e o i l f rom I r a q ' s Kirkuk f i e l d s had become 
more expens ive t o e x p o r t r e l a t i v e t o Gulf o i l ; hence t h e d r a s t i c c u t 
i n o i l ou tpu t and e x p o r t s . In r e p l y , t h e government m a i n t a i n e d t h a t 



t h e changes i n f r e i g h t r a t e s had n o t h i n g to do w i t h t h e cut i n o u t -
pu t — from a r a t e of 1 . 2 m i l l i o n b a r r e l s , a day i n February 1972 
t o 694 thousand b a r r e l s a day , or a r e d u c t i o n of some 44 p e r c e n t , 
i n A p r i l 1972. I t m a i n t a i n e d t h a t w h i l e f r e i g h t r a t e s d id indeed 
d e c l i n e between J a n u a r y 1971 and February 1972, t h e r a t e of p r o -
d u c t i o n f o r t h e same p e r i o d averaged some 1 . 1 m i l l i o n b a r r e l s p e r 
day . From t h i s p e r s p e c t i v e , t h e d r a s t i c cu t which took p l a c e a f t e r 
February 1972 appeared t o have r e f l e c t e d i n s t e a d a h i g h l e v e l mana-
g e r i a l p o l i c y by IPC aimed a t p u n i s h i n g t h e I r a q i government f o r 
i t s i ndependen t o i l p o l i c i e s and f o r i t s r e f u s a l to c i rcumvent t h e 
e f f e c t s of Law No. 80 du r in g government-company n e g o t i a t i o n s h e l d 
du r ing January 1972. 

The a c t of n a t i o n a l i z a t i o n i n I r a q , a p a r t f rom t h e imme-
d i a t e causes which l e d t o t he e v e n t , s h o u l d be viewed n o t merely 
as t h e a lmos t i n e v i t a b l e r e s u l t of a s e r i e s of d i s p u t e s between a 
p a r t i c u l a r government and a c e r t a i n b u s i n e s s f i r m . Ra the r t h e I r a q i 
case shou ld be viewed i n t h e c o n t e x t of a much b r o a d e r movement 
t a k i n g p l a c e among T h i r d World c o u n t r i e s t o ga i n an i n c r e a s i n g 
measure of c o n t r o l ove r what t hey r e c o g n i z e to be t h e most i m p o r t a n t 
s e c t o r s of t h e i r economies . Seen from t h i s p e r s p e c t i v e , f o r I r a q , 
no l e s s t h an f o r most o t h e r o i l p roduc ing s t a t e s , c o n t r o l ove r t h e 
c o u n t r y ' s o i l s e c t o r r e p r e s e n t s a n o t h e r and indeed pe rhaps one of 
t h e most i m p o r t a n t m a n i f e s t a t i o n s of t h e i r p o l i t i c a l and economic 
i n d e p e n d e n c e . 

* * * 

In t h e Nor th A f r i c a n c o n t e x t , A l g e r i a , i n many ways l i k e 
I r a q , p r o v i d e s a d i f f e r e n t bu t no l e s s i n t e r e s t i n g case s t u d y of 
t h e e x t e n t t o which a c o u n t r y ' s o i l i n d u s t r y can have an impact on 
i t s d o m e s t i c and f o r e i g n p o l i c i e s . As background t o t h e s i t u a t i o n 
i n A l g e r i a , i t i s i m p o r t a n t t o r e c a l l t h a t l e s s than t e n y e a r s ago 
t h e A l g e r i a n government viewed t h e US, and much of t h e Western World 
i n g e n e r a l , as an i m p e r i a l i s t power which c o n s t i t u t e d a ma jo r t h r e a t 
t o i t s s e c u r i t y . Yet today i t i s t o be s een e n t e r i n g i n t o an i n -
c r e a s i n g l y i n t r i c a t e network of economic r e l a t i o n s h i p s w i t h t h e US, 
p a r t i c u l a r l y i n t h e f i e l d of p e t r o l e u m , the terms of which s t a n d t o 
p r o v i d e t h e A l g e r i a n economy w i t h some $20-25 b i l l i o n d o l l a r s over 
t h e n e x t t w e n t y - f i v e y e a r s . Thus t h e A l g e r i a n o i l i n d u s t r y appear s 
t o be headed f o r an e x t r a o r d i n a r y p e r i o d of expans ion i n t h e y e a r s 
t o come. While i t i s t o o e a r l y t o p r e d i c t the u l t i m a t e outcome of 
t h e s e deve lopmen t s , i t i s n o n e t h e l e s s p o s s i b l e to t a k e s t o c k of t h e 
e f f e c t t h a t t h e p e t r o l e u m i n d u s t r y ha s a l r e a d y had on t h e c o u n t r y ' s 
development i n terms of i t s p o l i t i c s and economy. The A l g e r i a n case 
may w e l l have i m p l i c a t i o n s f o r t h e f u t u r e course of development i n 
o t h e r s t a t e s , i n p a r t i c u l a r i n nea rby L i b y a , t h e o t h e r major Nor th 
A f r i c a n p r o d u c i n g c o u n t r y . 



At the p r e s e n t t ime t h e A l g e r i a n government does n o t 
e a r n s u f f i c i e n t revenue from i t s p e t r o l e um and gas r e s o u r c e s t o 
meet i t s n e e d s , e i t h e r i n terms of i t s a d m i n i s t r a t i v e c o s t s o r 
c a p i t a l r e q u i r e m e n t s f o r t h e c o u n t r y ' s deve lopmenta l p rograms . 
O i l and n a t u r a l gas i n A l g e r i a c u r r e n t l y account f o r some $1.5 
b i l l i o n d o l l a r s a n n u a l l y i n f o r e i g n exchange e a r n i n g s . Of t h i s 
sum, t h e government r e c e i v e s a s i z e a b l e p o r t i o n bu t a t t h e p r e s e n t 
t ime only enough t o cover about t w o - t h i r d s of t h e c o u n t r y ' s d e v e l -
opment budge t f o r 1972. 

N o n e t h e l e s s i t i s c l e a r t h a t o i l i s of g r e a t impor t ance 
t o development i n A l g e r i a . At t h e c e n t e r of t h e c o u n t r y ' s economy, 
f o r example , i s SONATRECH, p r e s e n t l y t h e t e n t h l a r g e s t o i l company 
i n t h e w o r l d . In 1972 SONATRECH i s e x p e c t e d t o e a r n g r o s s r evenues 
of about $1.5 b i l l i o n . The government i s c o u n t i n g h e a v i l y on 
SONATRECH t o p r o v i d e t h e n e c e s s a r y f i n a n c i a l means t o h e l p i t c a r r y 
ou t t h e c o u n t r y ' s development programs f o r some t ime to come. At 
t h e same t i m e , t h e government i s n o t r e l y i n g upon t h e p e t r o l e u m 
i n d u s t r y a lone bu t has launched programs t o s e t up a number of 
o t h e r i n d u s t r i e s . In s h o r t , A l g e r i a i s f e e l i n g t h e development 
p inch due t o an ex t r eme ly ambi t ious economic development program 
which aims t o push t h e coun t ry t o the " t a k e o f f " p o i n t — d e s c r i b e d 
as t he l e v e l of development c u r r e n t l y o b t a i n e d by Rumania — by t h e 
end of t h e decade . 

The impact of o i l on A l g e r i a ' s o p t i o n s f o r r a p i d i n d u s t r i a l 
development has t h u s been c o n s i d e r a b l e . The s u b s t a n c e of t h i s impact 
has been m a n i f e s t e d i n s e v e r a l i m p o r t a n t deve lopments . F i r s t , g r e a t 
emphasis has had t o be p l a c e d on t h e f o r m a t i o n of a t e c h n o c r a t i c 
and b u r e a u c r a t i c c l a s s capab le of r unn ing a s t a t e s o c i a l i s t s y s t e m . 
The r a p i d development of t h i s c l a s s i s one of t h e most s t r i k i n g 
f e a t u r e s of contemporary A l g e r i a n s o c i e t y , a l l t h e more so i n view 
of t h e f a c t t h a t t h e sons of t h e A l g e r i a n b o u r g e o i s i e a r e r e - e m e r g i ng 
as an i m p o r t a n t segment of t h i s c l a s s . Second ly , as a r e s u l t , a 
s h i f t i n p o l i t i c a l power away from t h e army and toward t h i s c l a s s 
has been e v i d e n t f o r q u i t e some t i m e . I n d e e d , no i m p o r t a n t d e c i s i o n s 
nowadays a r e made w i t h o u t the a p p r o v a l of b o t h t h e c a b i n e t , comprised 
of c i v i l s e r v a n t s , and t h e m i l i t a r y - d o m i n a t e d R e v o l u t i o n a r y Command 
Counci l (RCC), whose power h a s been d e c l i n i n g , d e s p i t e t h e f a c t t h a t 
t h e co rps group of i t s members who has remained l o y a l t o P r e s i d e n t 
Boumedienne a r e s t i l l ve ry much i n c o n t r o l of t h e c o u n t r y . T h i r d l y , 
t h e emergence of t h i s c l a s s has had i n g e n e r a l a d e r a d i c a l i z i n g 
e f f e c t on A l g e r i a n p o l i t i c s and a s t a b i l i z i n g e f f e c t on t h e c o u n t r y ' s 
domest ic p o l i t i c s i n p a r t i c u l a r . Toge the r w i t h t h e army i t h a s come 
t o form the s o c i a l ba se of t h e Boumedienne r eg ime . I t s s u p p o r t , 
moreover , has a l lowed Boumedienne t o r u l e f o r seven y e a r s w i t h o u t 
s i g n i f i c a n t n a t i o n a l p o l i t i c a l i n s t i t u t i o n s o r a c o n s t i t u t i o n and 
has g iven him time t o develop s l o w l y , f rom t h e bo t tom up , a new 
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p o l i t i c a l sys tem. F i n a l l y , t h e emergence of t h i s c l a s s has a l s o 
made i t p o s s i b l e f o r t h e government t o check the c o n t r o v e r s i a l 
sys tem of se l f -management ( " a u t o g e s t i o n " ) i n t h e i n d u s t r i a l s e c t o r . 
In t h i s r e g a r d i t i s s i g n i f i c a n t t h a t t h e demise of t h i s system 
has been accompanied by a p a r a l l e l d e c l i n e i n t h e impor tance of 
r a d i c a l l e f t i s t g r o u p s , such as fo rmer Ben B e l l i s t s , t he l a b o r 
unions and s t u d e n t u n i o n s . In sum, the p reponderance of s o c i a l 
and p o l i t i c a l power i n A l g e r i a now l i e s w i t h t h i s new c l a s s . 
Thus f a r t h e r e has been ve ry l i t t l e p r e s s u r e f rom t h i s c l a s s on 
Boumedienne t o deve lop new n a t i o n a l p o l i t i c a l i n s t i t u t i o n s . This 
has l e d some o b s e r v e r s to s u g g e s t t h a t t he t e c h n o c r a t s may view 
t h e l a c k of such i n s t i t u t i o n s as s u i t i n g t h e i r purpose and enhanc-
i n g t h e i r power. On t h e o t h e r hand , t h e r e seems t o be l i t t l e doubt 
t h a t t h i s c l a s s ha s al lowed Boumedienne t o l e g i t i m i z e h i s regime 
mainly th rough t h e we igh t and example of economic s u c c e s s . 

In t h e r ea lm of f o r e i g n p o l i c y , t h e impact of pe t ro l eu m 
has been e q u a l l y p r o f o u n d . The r i s e t o power of t h e t e c h n o c r a t i c 
c l a s s as a r e s u l t of t he c o u n t r y ' s commitment to r a p i d i n d u s t r i a l -
i z a t i o n , t o g e t h e r w i t h o t h e r c o n s i d e r a t i o n s , has been r e s p o n s i b l e 
i n p a r t f o r t h e growing "pragmat ism" of A l g e r i an f o r e i g n p o l i c y . 
In t h i s r e g a r d i t i s i m p o r t a n t t o n o t e t h r e e major s h i f t s i n t h e 
c o u n t r y ' s f o r e i g n p o l i c y s i n c e t h e achievement of n a t i o n a l i n d e -
pendence from France i n 1962. F i r s t , t h e f a l l of P r e s i d e n t Ahmad 
Ben B e l l a i n 1965 marked a d e f i n i t e t u r n inward and away from an 
a c t i v i s t f o r e i g n p o l i c y . Second, t h e 1967 Six Day War, a f t e r which 
American i n t e r e s t s were n a t i o n a l i z e d and gas e x p o r t s t o Great B r i t a i n 
were i n t e r r u p t e d , a g r e a t deba t e ensued w i t h i n t h e government over 
t h e p o l i t i c a l and economic c o s t s of t h e c o u n t r y ' s involvement i n 
t h e A r a b - I s r a e l i c o n f l i c t , and a government c r i s i s as a r e s u l t of 
t h i s deba t e was on ly na r rowly a v e r t e d . T h i r d , when t h e government 
decreed t h e s e i z u r e and n a t i o n a l i z a t i o n of French o i l companies 
i n February 1971, t h i s meant t h e end of t h e t r a d i t i o n a l concess ion 
sys tem i n A l g e r i a . 

Out of t h e s e deve lopments , t h e growing t r e n d towards 
g r e a t e r pragmat ism i n A l g e r i a ' s f o r e i g n p o l i c y seems to stem from 
s e v e r a l f a c t o r s . The f i r s t of t h e s e came on t h e h e e l s of i t s econo-
mic n a t i o n a l i s t r e v o l u s t i o n a g a i n s t F r a n c e . As t h e count ry came 
c l o s e r d u r i n g t h e l a t e 1960s t o comple t ing i t s r e v o l u t i o n a g a i n s t 
F r ance , t h e more " p r a g m a t i c " i t s government could a f f o r d to become. 
( A c t u a l l y , i t was n o t on ly a g a i n s t France t h a t A l g e r i a sought t o 
t u r n t h e t a b l e s and e s t a b l i s h a new r e l a t i o n s h i p , but a g a i n s t a l l 
Western o i l and gas companies . ) Secondly , t h e need f o r marke ts and 
p a r t n e r s beyond France f o r i t s o i l and gas b rough t home t h e need 
f o r a more r e a l i s t i c f o r e i g n p o l i c y . T h i r d l y , t h e r e was a p r e s s i n g 
need t o n e g o t i a t e c a p i t a l l o a n s ab road ; t h i s r e q u i r e m e n t , i n t u r n , 
c r e a t e d a p a r a l l e l need t o appear i n t e r n a t i o n a l l y as a dependable 



p a r t n e r , a need t h a t became e s p e c i a l l y u r g e n t d u r i n g the n e g o t i a -
t i o n s i n r e c e n t y e a r s between t h e government and t h e American 
El Paso Gas Company. F i n a l l y , t h e r e was t h e i n f l u e n c e of t h e 
t e c h n o c r a t i c - b u r e a u c r a t i c c l a s s whose i n t e r e s t s were deemed t o 
l i e w i th an expanding A l g e r i a n economy and t h e s u c c e s s of t h e 
c o u n t r y ' s i n d u s t r i a l i z a t i o n program and n o t w i t h f o r e i g n adven-
t u r e s o r any g r e a t e r r e g i o n a l and i n t e n t i o n a l invo lvements t ha n 
were a b s o l u t e l y n e c e s s a r y . 

I f commitment t o r a p i d i n d u s t r i a l i z a t i o n , t h e f o r m a t i o n 
of a new t e c h n o c r a t i c and b u r e a u c r a t i c c l a s s , and t h e d e r a d i c a l i -
z a t i o n of domest ic and f o r e i g n ] p o l i c y a r e among t h e e f f e c t s of 
pe t ro l eum on t h e p o l i t i c s and n a t i o n a l economy of A l g e r i a , t o what 
e x t e n t does i t p r o v i d e an example f o r , or any c l u e s t o , t h e l i k e l y 
impact of pe t ro l eu m on developments i n Libya? In o r d e r t o a t t e m p t 
an answer t o t h i s q u e s t i o n , i t i s i m p o r t a n t t o keep i n mind t h a t 
very d i f f e r e n t s o c i a l and economic f o r c e s a r e a t work i n t h e two 
c o u n t r i e s , no t to ment ion d i f f e r e n t types of l e a d e r s h i p . 

Thus f a r , L ibya seems t o be d e v e l o p i n g a h y b r i d p o l i t i c o -
economic sys tem, w i t h i t s p o l i t i c a l i n s t i t u t i o n s p a t t e r n e d a f t e r 
t h o s e i n Egypt and i t s o i l p o l i c i e s from A l g e r i a . Any p r e d i c a -
t i o n s t h a t L ibya w i l l i n t ime become more " p r a g m a t i c " i n i t s 
f o r e i g n p o l i c y i n t h e manner and s t y l e of A l g e r i a , however , would 
be ex t remely h a z a r d o u s . In f a c t , f o r t h e f o l l o w i n g r e a s o n s , t h e 
end r e s u l t s of L i b y a ' s s o c i a l i s t and n a t i o n a l i s t r e v o l u t i o n may 
be q u i t e d i f f e r e n t from what has happened i n A l g e r i a . To beg in 
w i t h , t h e p o t e n t i a l of L i b y a ' s o i l and gas economy s t a g g e r s t h e 
i m a g i n a t i o n . In a coun t ry of b a r e l y two m i l l i o n p e o p l e , p e r 
c a p i t a income has i n c r e a s e d s i x - f o l d [or 600 p e r c e n t ] s i n c e 
1962 — from $280 t o $1 ,950 . During t h e same p e r i o d t h e r e ha s been 
an e q u a l l y phenomenal 1 9 - f o l d i n c r e a s e i n t h e c o u n t r y ' s g r o s s 
n a t i o n a l p r o d u c t . In s h o r t , o i l dominates t h e Libyan economy. The 
government r e c e i v e s w e l l over 90 p e r cen t of i t s r evenues from o i l 
and g a s , whereas i n A l g e r i a t h e government a t p r e s e n t r e c e i v e s on ly 
around 40 pe r c e n t . A development of r e l a t e d impor t ance i s t h e 
f a c t t h a t non -pe t ro l eu m e x p o r t s i n Libya had d e c l i n e d from 100 p e r 
cent i n 1961 to l e s s than one p e r cen t i n 19 71. With o i l r evenues 
i n 1971 ave rag ing around $2 .4 b i l l i o n , t h e c o u n t r y ' s f o r e i g n e x -
change h o l d i n g s had amounted to some $3.06 b i l l i o n . 

Desp i t e t h e f a c t t h a t t h e economic impact of p e t r o l e u m i n 
Libya has t hus f a r been f a r more e x t e n s i v e t h a n i n A l g e r i a , L ibya 
n o n e t h e l e s s seems t o be f o l l o w i n g t h e A l g e r i a n p a t h i n terms of i t s 
o i l p o l i c y . The o u t l i n e s of t h i s p o l i c y have been m a n i f e s t e d i n a 
number of key e v e n t s s i n c e the Qadhdhaf i regime came t o power. 
One of t h e f i r s t of t h e s e developments i n v o l v e d t h e r e o r g a n i z a t i o n 
i n March 1970 of t h e Libyan N a t i o n a l O i l Company, an i n s t i t u t i o n 



begun i n 1968 under t he monarchy. S h o r t l y a f t e r w a r d s , i n J u l y 1970, 
t h e government n a t i o n a l i z e d t h e Libyan marke t ing f a c i l i t i e s of t h r e e 
Western pe t ro l eum companies — ESSO, S h e l l and ENI. S i m u l t a n e o u s l y , 
t h e government began t o p r e s s p e t r o l e u m companies o p e r a t i n g i n Libya 
to push ahead w i t h t h e p o l i c y of L i b y a n i z i n g t h e i r p e r s o n n e l . The 
n e x t ma jo r even t occu r r ed i n December 1971 when t h e government n a t i o n -
a l i z e d t h e i n t e r e s t s of t h e B r i t i s h Pe t ro l eum Company i n t h e S a r i r 
o i l f i e l d . (Even e a r l i e r t h e government had been runn ing a sma l l 
f i e l d p r e v i o u s l y conceded t o t h e P h i l l i p s Pe t ro leum Company t h a t was 
p roduc ing some 4 ,000 b a r r e l s p e r d a y . ) 

Throughout t h e course of t h e s e even t s Libya has con t inued 
to push ahead i n i t s e f f o r t t o e s t a b l i s h j o i n t companies , i n much 
t h e same manner as A l g e r i a d i d , w i t h t h e government p o s s e s s i n g a 
51 p e r cent i n t e r e s t i n any such companies formed. Thus f a r Libya 
has pursued t h e 51 p e r c e n t p r i n c i p l e c h i e f l y w i t h ENI i n t h e course 
of s e t t i n g up a j o i n t ENI-Libyan d r i l l i n g company and i n n e g o t i a t i o n s 
over ENI ' s o i l f i e l d r i g h t s . In A p r i l 1972, t h e government reached 
agreement w i t h ENI on t h e p r i n c i p l e of an i n c r e a s e d s h a r e , s t a r t i n g a t 
25 pe r cent and r i s i n g to 50 o r 51 p e r cent as p r o d u c t i o n i n c r e a s e d ; 
r e c e n t r e p o r t s , however , i n d i c a t e t h a t Libya d id n o t o b t a i n t h e 51 
p e r cent i n t e r e s t she had s o u g h t . For i t s p a r t i n t h e a r r angement , 
ENI r e c e i v e d a c o n t r a c t to s e t up a t r a i n i n g c e n t e r f o r o i l t e c h n i -
c i a n s and a d m i n i s t r a t i v e p e r s o n n e l a t Tobruk Higher O i l I n s t i t u t e 
and a n o t h e r c o n t r a c t to b u i l d a r e f i n e r y a t Zav ia w i th an i n i t i a l 
p r o d u c t i o n c a p a c i t y of 60 ,000 b a r r e l s p e r day. In o t h e r deve lopments , 
t h e Libyan N a t i o n a l O i l Company (LINOCO) has begun t a k i n g o v e r r e f i n e r y 
and chemica l p l a n t s t h a t Western companies were t o have b u i l t 
( C o n t i n e n t a l O i l Company's ammonia p l a n t p r o j e c t a t Benghazi has been 
moved t o Marsa a l - B u r a y q a h , n e a r ESSO's Brega P l a n t ) . On t h e b a s i s 
of t h e s e deve lopmen t s , a l l i n d i c a t i o n s a r e t h a t L ibya w i l l p e r s i s t 
i n t h e g r a d u a l t a k e o v e r of t h e o i l and gas i n d u s t r y , s e e k i n g new 
forms of p a r t n e r s h i p w i t h f o r e i g n companies and a lmost c e r t a i n l y 
demanding a m a j o r i t y i n t e r e s t . The t i m e t a b l e may have slowed i n t h e 
a f t e r m a t h of t h e n a t i o n a l i z a i t o n of BP when some d i f f i c u l t i e s were 
e n c o u n t e r e d , bu t t h e o v e r a l l goa l remains t h e same. 

At t h i s p o i n t i n t h e development of t h e Libyan p e t r o l e u m 
i n d u s t r y , i t i s a p p r o p r i a t e t o a s k : Are t h e m o d e r a t i ng i n f l u e n c e s 
a t work i n A l g e r i a p r e s e n t i n Libya? The answer , i n a lmost every 
i n s t a n c e , i s no , n o t y e t . The r e a s o n s a r e as f o l l o w s . F i r s t , Libya 
has only j u s t begun i t s economic r e v o l u t i o n i n the o i l and gas s e c t o r s . 
Secondly , i t i s hav ing some d i f f i c u l t y a t the p r e s e n t time i n p l a c i n g 
i t s h i g h e r p r i c e d o i l on to marke ts — Libyan o i l i s no t now compet i -
t i v e w i t h Gulf o i l . But a m a j o r problem of p o t e n t i a l l y even g r e a t e r 
impor tance i s L i b y a ' s s e l f - i m p o s e d r e d u c t i o n s i n p r o d u c t i o n . At t h e 
p r e s e n t t ime p r o d u c t i o n i s s t i l l d e c l i n i n g from i t s 1970 peak of 
3 . 3 m i l l i o n b a r r e l s a day , and f o r t h e f i r s t seven months of 1972 i t 



was r imning a t 2 .26 m i l l i o n b a r r e l s p e r day — some 22 p e r cent down 
from t h e 1971 l e v e l of p r o d u c t i o n . On t h e o t h e r hand , Libya has 
been a b l e t o f i n d new m a r k e t s i n E a s t e r n Europe . Moreover , b u y e r s 
of what was f o r m e r l y BP's s h a r e of o i l f rom t h e S a r i r f i e l d — about 
5 . 5 m i l l i o n t ons — have been found i n t h e Sov ie t Union, B u l g a r i a , 
Yugos l av i a and Rumania. A t h i r d r ea son i s t h e f a c t t h a t L ibya has 
no p r e s s i n g need f o r o u t s i d e c a p i t a l . The Three-Year P lan l aunched 
i n t h e s p r i n g of t h i s y e a r , though l a r g e — $3.2 b i l l i o n — i s much 
s m a l l e r than t h e one i n A l g e r i a and t h e p r i o r i t i e s a r e d i f f e r e n t . 
For example , $1.02 b i l l i o n of t h e p l a n i s t o be a l l o c a t e d f o r l a n d 
r e c l a m a t i o n schemes, w i t h on ly $241 m i l l i o n going f o r o i l i n d u s t r y 
i n v e s t m e n t . Yet w i t h $3 b i l l i o n s t i l l on d e p o s i t i n banks L ibya i s 
i n t e n d i n g t o b u i l d many of t h e same type s of " i n d u s t r i a l i z i n g i n d u s -
t r i e s " as A l g e r i a has underway, such as p e t r o c h e m i c a l p l a n t s . 
F i n a l l y , t he t e c h n o c r a t i c - b u r e a u c r a t i c c l a s s i n L i b y a , by c o n t r a s t 
t o A l g e r i a , i s s t i l l very s m a l l . Most of t h i s c l a s s i s p r e s e n t l y 
comprised of E g y p t i a n s , whose numbers have been e s t i m a t e d a t between 
70,000 and 100,000 and who s e r v e i n some of t h e h i g h e s t p o s i t i o n s i n 
t he a d m i n i s t r a t i v e s t r u c t u r e . On t h e o t h e r hand , t h e r e a r e i n d i c a -
t i o n s , a t l e a s t as s e e n i n some q u a r t e r s , t h a t t h e s i m u l t a n e o u s 
emergence of Abd a l - S a l a m J a l u d as Prime M i n i s t e r and of a c i v i l i a n 
c a b i n e t of t e c h n o c r a t s i n t h e summer of 1972 may be a f i r s t s t e p i n 
t h e d i r e c t i o n of g r e a t e r mode ra t i o n and more i n f l u e n c e f o r c i v i l i a n s . 
This development i s s t i l l too r e c e n t , however , and i t s i m p l i c a t i o n s 
f o r t h e f u t u r e o r i e n t a t i o n of t h e economy and p o l i t i c s of L ibya r e -
main t o be s e e n . 

The key d i f f e r e n c e between A l g e r i a and Libya remains t h e 
r a t i o of t h e i r r e s p e c t i v e c a p i t a l s u p p l i e s t o t h e i r c a p i t a l needs 
f o r deve lopment . In t h i s sense , Libya i s c a p i t a l r i c h and A l g e r i a , 
r e l a t i v e l y s p e a k i n g , i s c a p i t a l p o o r . The o t h e r ma jo r d i f f e r e n c e 
between t h e two i s i n t h e i r p r e s e n t l e v e l s of s o c i a l deve lopment , 
w i t h A l g e r i a hav ing a compara t ive advantage over L ibya i n t h i s a r e a 
a t t h e p r e s e n t t ime . I t may t u r n out t h a t once locked i n t o p a r t -
n e r s h i p w i th f o r e i g n companies , Libya may become s l i g h t l y more 
moderate i n i t s domes t i c and f o r e i g n p o l i c i e s , bu t t h i s does no t 
appear to be i n t h e o f f i n g a t anytime i n t h e f o r e s e e a b l e f u t u r e . 

* * * 

In t h e Lower P e r s i a n Gulf and Arabian P e n i n s u l a a r e a , 
t h e p o l i t i c a l and economic impact of o i l has had , i n some i n s t a n c e s , 
q u i t e d i f f e r e n t e f f e c t s t ha n t h o s e e x p e r i e n c e d t h u s f a r i n I r a q , 
A l g e r i a and L i b y a , a l though t h e r e a r e s i m i l a r i t i e s , e s p e c i a l l y i n 
t h e case of L ibya . One major r e s u l t of o i l income i n t h e G u l f , f o r 
example, ha s been t o i n t r o d u c e many of t h e Arabs of t h e a r e a f o r t h e 
f i r s t t ime t o otherØ Arabs• Be fo re o i l income began to acc rue t h e s e 
p r i n c i p a l i t i e s , s i t u a t e d on t h e p e r i p h e r y of t h e Arab w o r l d , were 



r e l a t i v e l y unknown no t only to t h e wor ld a t l a r g e bu t even t o 
t h e i r n e i g h b o r s . With t h e e x c e p t i o n of Oman, most of t h e s e s t a t e s 
had n e v e r f i g u r e d ve ry h i g h l y i n Arab world c o n s i d e r a t i o n s . Yet 
a lmost o v e r n i g h t they seem to have become t h e o b j e c t s of w ide -
sp read a t t e n t i o n . 

In most c o r n e r s of t h e wor ld t h e e f f e c t of sudden s o l i -
c i t o u s i n t e r e s t on a p e o p l e whose p r e v i o u s e x i s t e n c e was r e l a -
t i v e l y unno t i ced i s a lmos t c e r t a i n to be p r o f o u n d . What has been 
t h e r e s u l t i n t h e case of t h e Lower Gulf p r i n c i p a l i t i e s ? The 
answer , i n b r i e f , i s t h a t o i l income has had an impact a c r o s s t h e 
e n t i r e spec t rum of p o l i t i c a l and soc io -economic l i f e f o r t h e m a j o r i t y 
of t h e p o p u l a t i o n . Wi th in t h e t ime span of a few s h o r t y e a r s t h e s e 
peop le have had to a d j u s t to t he f a c t t h a t t hey and t h e i r l ands a re 
of c o n s i d e r a b l e impor tance economica l ly and p o l i t i c a l l y i n bo th 
r e g i o n a l and i n t e r n a t i o n a l a f f a i r s . 

As a r e s u l t of o i l revenues t h a t have accrued t o f o u r of 
t h e shaykhdoms i n t h e a r ea — Bahrayn, Q a t a r , Abu Dhabi and Dubayy 
— t h e a r e a now has s u f f i c i e n t f u n d s t o enhance i t s development . In 
t h e c a s e of t h e S u l t a n a t e of Oman, however, o u t s i d e h e l p w i l l con-
t i n u e t o be r e q u i r e d as long as t h e S u l t a n a t e i s engaged m i l i t a r i l y 
i n i t s now seven - y e a r - o l d war w i t h r e b e l s i n Dhufa r , i t s s o u t h e r n 
p r o v i n c e . N o n e t h e l e s s , Oman i s on b a l a n c e f o r t u n a t e i n t h a t i t s 
n e i g h b o r s a r e ab l e t o supply i t w i t h s u b s t a n t i a l economic a s s i s t -
ance f o r t h e f o r e s e e a b l e f u t u r e . Of r e l a t e d impor tance i s t h e f a c t 
t h a t i n a d d i t i o n to t h e a v a i l a b i l i t y of f u n d s , t h e l e a d e r s of t h e 
a r e a a r e e a g e r t o use f i n a n c i a l r e s o u r c e s f o r economic and s o c i a l 
development p u r p o s e s . On t h e o t h e r hand , t h e s e s t a t e s a r e c o n f r o n t e d 
w i t h a problem t h a t , f o r t h e most p a r t , i s absen t from I r a q and 
A l g e r i a , a l t h o u gh i t e x i s t s i n t h e case of L ibya , namely t h a t a c t u a l 
p r o j e c t p l a n n i n g and t h e commitment of funds f o r s p e c i f i c deve lop -
ment programs w i l l c o n t i n u e t o depend on whether t h e n e c e s s a r y man-
power w i l l be a v a i l a b l e . 

In c o n f r o n t i n g t h e m u l t i - f a c e t e d t a s k s of development , 
t h e Gulf Arabs n o n e t h e l e s s p o s s e s s an i m p o r t a n t c u l t u r a l c h a r a c t e r i s t i c 
t h a t p r e d i s p o s e s them f a v o r a b l y toward t h e m o d e r n i z a t i o n of t h e i r s o c -
i e t i e s . I n t h i s r e g a r d , i t i s i m p o r t a n t to r e c o g n i z e t h a t t h e m a j o r i t y 
of t h e p e o p l e of t h e Gulf l i v e a long t h e c o a s t s . H i s t o r i c a l l y , t h i s 
has f a c i l i t a t e d t h e i r a c q u a i n t a n c e w i t h and t o l e r a n c e of p e o p l e s 
from d i f f e r e n t c u l t u r e s t h an t h e i r own; many Gulf Arabs , f o r example, 
a r e a t e a s e i n one o r more l anguages o t h e r than t h e i r n a t i v e Arab i c . 
These c h a r a c t e r i s t i c s t end t o s e t them a p a r t f rom t h e i r Saudi n e i g h -
b o r s , whose r o o t s a r e i n t h e land-bound N a j d i d e s e r t s and h i g h l a n d s 
t h a t have tended to i n s t i l l c o n s e r v a t i s m i n t h e i r i n h a b i t a n t s . 
This r a t h e r cosmopol i t an t r a i t of Arabs i n t h e Gulf s u g g e s t s a l s o 
t h a t they may t o some degree be more open and pe rhaps v u l n e r a b l e to 



o u t s i d e i n f l u e n c e s than t h e i r Saudi c o u n t e r p a r t s . I ndeed , i n view 
of t h e emerging p o l i t i c a l and s o c i a l awareness i n t h e a r e a t h i s 
seems to be t h e c a s e . Under t h e impact of t h e p e t r o l e um i n d u s t r y , 
r a p i d c u l t u r a l change has been p a r t i c u l a r l y n o t a b l e i n t h e m a j o r 
p o p u l a t i o n c e n t e r s , and a t t h e p r e s e n t t ime i t can be d e s c r i b e d as 
o c c u r r i n g a t a r a t e of change a lmos t as f a s t as t h a t o c c u r r i n g i n 
the economic r ea lm . In most of t h e shaykhdoms, however , n e i t h e r 
economic p r o g r e s s nor s o c i a l e v o l u t i o n can be b a l a n c e d by p l a n n e r s 
s i n c e t h e d i f f e r e n c e s between t h e p o p u l a t i o n of t h e h i n t e r l a n d and 
t h e s e t t l e d a r e a s a long t h e coas t c o n t i n u e t o be g r e a t . Next door 
t o a f f l u e n t shaykhdoms, and even a t v a r i o u s p l a c e s i n s i d e t h e s e 
shaykhdoms, t r ibesmen l i v i n g i n mounta ins and f i s h i n g v i l l a g e s con-
t i n u e t o dwel l i n r e l a t i v e l y p r i m i t i v e c o n d i t i o n s , many of them l i v i n g i n 
wre tched s q u a l o r . F o r t u n a t e l y i n t h e case of Oman, t h e p o p u l a t i o n 
i s n o t very l a r g e . The p r e s e n t a v a i l a b i l i t y of f u n d s i n t h a t coun t ry 
f o r t he f i r s t t ime on a f a i r l y l a r g e s c a l e shou ld beg in t o make more 
manageable t h e t a s k of i n t e g r a t i n g t h e Omani peop le i n t o t h e more 
developed s e c t o r s of t h e i r s o c i e t y and t h e p a r a l l e l problem of p r o -
v i d i n g them w i t h e d u c a t i o n a l , a g r i c u l t u r a l and h e a l t h s e r v i c e s . 

One of t h e g r e a t e s t s o u r c e s of p o t e n t i a l danger t o t h e s e 
regimes i s p robab l y i n t e r n a l s e c u r i t y . While t h e r e ha s a l r e a d y been 
t h e case of an a b o r t i v e coup a t t emp t i n S h a r j a h , l o c a l s e c u r i t y 
f o r c e s showed a s u r p r i s i n g degree of s o l i d a r i t y and s k i l l i n p r e -
v e n t i n g t h e s u c c e s s of t h a t a t t e m p t . In a d d i t i o n t o S h a r j a h , t h e r e 
a r e o t h e r shaykhdoms w i t h ambi t ious i n d i v i d u a l s who envy t h o s e p r e s -
e n t l y i n power and who could be a s o u r c e of a t t e m p t s t o ove r th row t h e 
p r e s e n t t r a d i t i o n a l l y - o r i e n t e d l e a d e r s . Should a coup a t t e m p t 
a r i s i n g from w i t h i n t h e t r a d i t i o n a l t r i b a l s o u r c e s of p o l i t i c a l d i s -
r u p t i o n s u c c e e d , i t would n o t l i k e l y pose the p r o s p e c t of r a d i c a l 
change. I f p a s t coups i n t h e a r e a a r e any g u i d e , t h e s u c c e s s f u l 
t r i b a l coupmaker i s more l i k e l y t h a n ' n o t t o c o n t i n u e the b road o u t -
l i n e s of p o l i c y s e t down by h i s p r e d e c e s s o r . N o n e t h e l e s s , t h e r e 
may be o t h e r t ypes of p o t e n t i a l c h a l l e n g e r s t o shaykh ly r u l e w i t h 
more pronounced i d e o l o g i c a l views who may f o c u s a t t e n t i o n on t h e s e 
shaykhdoms. Because t h e Lower Gulf s t a t e s s t i l l depend on Arab 
t e a c h e r s , t e c h n i c i a n s and a d v i s o r s f rom t h e o u t s i d e , some o b s e r v e r s 
view t h e s e e x p a t r i a t e Arabs as a s o u r ce of p o t e n t i a l danger i n t h a t 
some of them a re b e l i e v e d t o espouse r e v o l u t i o n a r y i d e o l o g i e s . On 
b a l a n c e , however, t h e number of e x p a t r i a t e Arabs o r i n d i v i d u a l s of 
o t h e r n a t i o n a l i t i e s committed t o s u b v e r s i v e a c t i v i t i e s i n t h e a r e a 
i s b e l i e v e d to be e x c e e d i n g ly few. 

In t h e long run a more l i k e l y s o u r c e of t e n s i o n may w e l l 
p rove t o be t h e i n e v i t a b l e c u l t u r a l l a g t h a t i s l i k e l y t o s e t i n as 
t h e i n h a b i t a n t s of t h e a r e a con t inue t o a d j u s t to t h e i r new and d i f -
f e r e n t r o l e s , now t h a t B r i t a i n has a b r o g a t e d i t s fo rmer t r e a t i e s of 
p r o t e c t i o n f o r t h e s e s t a t e s . Among t h e p o p u l a t i o n a t l a r g e t h e r e may 
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w e l l develop a g e n e r a t i o n gap between the. y o u t h f u l e lements and 
t h e i r more c o n s e r v a t i v e l y - o r i e n t e d e l d e r s , w i t h t h e former e x -
p r e s s i n g s i g n s of d i s s a t i s f a c t i o n w i t h t h e thought of c o n t i n u i n g 
t o l i v e w i t h t h e t r a d i t i o n a l means by which l e a d e r s h i p i n t h e s e 
s t a t e s ha s c u s t o m a r i l y been e x e r c i s e d . Thus f a r , however, a l l 
i n d i c a t i o n s a r e t h a t t h e growth of p o l i t i c a l awareness has no t y e t 
become a m a t t e r of g r e a t concern to t h e r u l e r s p r e s e n t l y in power. 

The s i t u a t i o n i n n e i g h b o r i n g Oman must be r ega rded as 
c r i t i c a l t o t h e f u t u r e p r o s p e c t s of development i n t h e Arab shaykh-
doms. Being l a r g e r i n a r e a and p o p u l a t i o n , l e s s e a s i l y c o n t r o l l e d 
by s e c u r i t y f o r c e s and l a g g i n g behind i t s n e i g h b o r s in terms of 
economic development , t h e Omanis may be more prone than t h e Arabs 
of t h e shaykdoms to vent t h e i r impa t i enc e w i th the Omani gove rn -
m e n t ' s p o l i c i e s f o r promot ing economic improvement. More than any of 
of t h e Lower Gulf shaykhdoms, t h e S u l t a n a t e government , i n s h o r t , 
i s "under t h e gun" in t h e f a c e of t remendous c h a l l e n g e s to i t s 
c a p a c i t y to beg in to p r o v i d e t a n g i b l e p o l i t i c a l and soc io -economic 
change. As much as any count ry i n t h e a r e a , i f n o t more so , t h e 
Omani government i s p r e s e n t l y i n need of c o n s i d e r a b l e f i n a n c i a l a id 
i n i t s e f f o r t s t o make up f o r t h e g e n e r a t i o n of n e g l e c t and was t e 
p r e s i d e d over by the former S u l t a n , S a ' i d b in Taymur, who was o v e r -
thrown by f o r c e s s u p p o r t i n g h i s s o n , t h e p r e s e n t r u l e r , in 1970. 
Thus f a r , however, t h e Uni ted Arab Amirates and Saudi Arabia have 
bo th r e a l i z e d t h a t i t i s i n t h e i r i n t e r e s t to devote a p o r t i o n of 
t h e i r o i l revenues to a s s i s t Oman i n t h i s u n d e r t a k i n g . 

The e x t e n t to which t h e two most p o w e r f u l o i l - p r o d u c i n g 
s t a t e s i n t h e a r e a — Saudi Arab ia and I r a n — can wie ld i n f l u e n c e 
i n t h e shaykhdoms and i n Oman i s as d i f f i c u l t t o p r e d i c t as t h e 
answer to t h e q u e s t i o n of how they w i l l go about i t . At t he 
p r e s e n t t i m e , however , i t i s c l e a r t h a t Saudi Arab ia has f a r more 
a t s t a k e i n t h e con t inued e x i s t e n c e of Gulf s t a t e s f a v o r a b l y d i s -
posed toward i t than does I r a n , d e s p i t e t h e f a c t t h a t t h e I r a n i a n s 
tend to v o i c e t h e i r concerns p u b l i c l y to a g r e a t e r e x t e n t than t h e 
S a u d i s . I r a n , f o r i t s p a r t , has made very c l e a r i t s i n t e r e s t i n 
e s t a b l i s h i n g i n f l u e n t i a l r e l a t i o n s w i t h t h e Arab shaykhdoms, bo th 
t h e o i l "haves" as w e l l as t h e "have n o t s . " The S h a h ' s s t r o n g 
p o s i t i o n on t h e i s s u e of t h e Tunbs and Abu Musa I s l a n d s — claimed 
s i m u l t a n e o u s l y by S h a r j a h and R a ' s al-Khaymah — demons t ra ted I r a n i a n 
d e t e r m i n a t i o n . In some i n s t a n c e s , on t h e o t h e r hand , I r a n has con-
s t r u c t e d and s t a f f e d m e d i c a l f a c i l i t i e s , has a s s i d u o u s l y c u l t i v a t e d 
c o n t a c t s by i n v i t i n g Gulf Arab p e r s o n a l i t i e s t o I r a n and has s e n t 
p r e s t i g i o u s d e l e g a t i o n s of i t s own t o v i s i t t h e a r e a . In sum, 
I r a n , more than any o t h e r s t a t e i n the immediate a r e a , works a t 
i t s r e l a t i o n s h i p w i t h the Gulf Arab s t a t e s . 

By c o n t r a s t , Saudi A r a b i a , a l though i n a more n a t u r a l 
p o s i t i o n t o have an i n f l u e n t i a l p r e s e n c e i n t h e Gulf-Oman a r e a , 



i s hampered by the c a u t i o u s r e s e r v e and f o r m a l r e s t r a i n t of i t s 
f o r e i g n r e l a t i o n s , and t h i s has tended to l i m i t i t s r o l e . More 
s p e c i f i c a l l y , t h e boundary d i s p u t e between Saudi Arab ia and Abu 
Dhabi i s s t i l l unde te rmined . This d i s p u t e l i e s a t t h e back, of 
Abu D h a b i ' s d i s t r u s t of Saudi Arab ia and t h e S a u d i s ' s t i f f a t t i t u d e 
toward Abu Dhabi and i t s l e a d i n g r o l e i n t h e Union of Arab A m i r a t e s . 
This o ld and d i v i s i v e problem i s p a r t of t h e r e a s o n beh ind t h e s u r -
p r i s i n g l y heavy and d i v e r s i f i e d m i l i t a r y b u i l d u p i n Abu Dhabi , t o 
which a s i z e a b l e p o r t i o n of t h e o i l r evenues i n t h a t o i l - r i c h 
shaykhdom has been a l l o c a t e d . 

The Gulf i s f o r t h e most p a r t f r e e a t p r e s e n t f rom ma jo r 
power c o n f l i c t s . I f t h i s s i t u a t i o n shou ld c o n t i n u e , l o c a l i s s u e s 
can p robab ly be so lved on mu tua l l y agreeable- t e r m s . Perhaps t h e 
most o u t s t a n d i n g example i n t h i s r e g a r d was t h e s e t t l e m e n t i n 1970 
of t h e l o n g - s t a n d i n g c la im of I r a n t o s o v e r e i g n t y over Bahrayn, t h e 
o l d e s t o i l - p r o d u c i n g shaykhdom i n t h e G u l f . The Gulf s t a t e s of 
I r a n , Kuwayt and Saudi A r a b i a , t h r e e of t h e w o r l d ' s most i m p o r t a n t 
o i l p r o d u c e r s , a r e a l l looked up t o i n v a r i o u s ways by the s h a y k h -
doms and Oman as s e n i o r expe r i enced members n o t only of t he Gulf 
community bu t a l s o of t h a t more s p e c i a l i z e d community of c o u n t r i e s 
f o r whom t h e p o l i t i c a l and soc io -economic impact of p e t r o l e um has 
been p r o f o u n d . In t h e case of I r a q , t h e o t h e r m a j o r o i l - p r o d u c i n g 
power i n t he G u l f , t h e shaykhdoms and Oman w i l l p robab l y c o n t i n u e 
to view any I r a q i r o l e i n a r e a developments w i t h s u s p i c i o n . This 
i s u n f o r t u n a t e , f o r I r a q has had a v a s t a r r a y of e x p e r i e n c e i n t h e 
f i e l d of economic development and t h e problems a r i s i n g ou t of g o v e r n -
m e n t - o i l company r e l a t i o n s h i p s - - t h e most i m p o r t a n t economic r e l a -
t i o n s h i p p r e v a l e n t i n t h e m a j o r i t y of t h e Gulf s t a t e s . However, 
t h e Gulf-Oman a r e a , be ing r u l e d e n t i r e l y by t r a d i t i o n a l l e a d e r s , i s 
u n d e r s t a n d a b l y wary of o u t s i d e r s from s t a t e s such as I r a q , whose 
r e p u b l i c a n and s o c i a l i s t views a re known to be h o s t i l e to t h e type 
of l e a d e r s h i p p r e s e n t l y found i n the Lower Gulf a r e a . 

F i n a l l y , i t i s p o s s i b l e t h a t i f o t h e r f o r e i g n i n t e r e s t s 
avoid t h e t e m p t a t i on t o a s s e r t themselves i n t h e G u l f , t h e l i t t o r a l 
s t a t e s w i l l be capab le of managing t h e i r own a f f a i r s . Seen f rom t h e 
p e r s p e c t i v e of t h e Gulf s t a t e s i t would be t r a g i c i f t h e Great Powers 
were t o e x p o r t t h e i r d i f f e r e n c e s w i t h each o t h e r t o t h i s a r e a t o p l a y 
t h e l o c a l l y i r r e l e v a n t bu t n o n e t h e l e s s dangerous game of superpower 
c o n f r o n t a t i o n . 

•k A •k 

From t h e f o r e g o i n g c a s e s , i t i s a p p a r e n t t h a t i n w e i g h i n g 
t h e f u t u r e p r o s p e c t s of t h e impact of p e t r o l e u m on the p o l i t i c s and 
economies of the Middle Eas t and North A f r i c a n a r e a s , t h e r e i s no 
magic fo rmula whereby the c o n f l i c t i n g i n t e r e s t s of conces s io n g r a n t i n g 
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governments and p e t r o l e u m companies can a u t o m a t i c a l l y be r e c o n -
c i l e d . As a m a t t e r of f a c t , t e n s i o n and c o n f l i c t i n most cases 
— t h e Lower Gulf and Oman c o n s t i t u t i n g i m p o r t a n t e x c e p t i o n s thus 
f a r — have been t h e norm r a t h e r t han t h e e x c e p t i o n . Moreover, 
based on t h e I r a q i example and t h e amb i t i ou s development p l a n s i n a u -
gu ra t ed i n A l g e r i a and L ibya , t h e governments of t h e s e and o t h e r 
o i l - p r o d u c i n g c o u n t r i e s i n the two a r e a s w i l l most l i k e l y t a k e 
i n c r e a s i n g l y s t r o n g measures to i n s u r e t h a t development p l a n f i n a n c -
i n g , which most l i k e l y w i l l c o n t i n u e t o r e l y h e a v i l y on revenues 
earned from o i l , w i l l no t be a l lowed to f l u c t u a t e . There appea r s 
t o have emerged among t h e c o u n t r i e s of bo th a r e a s a consensus t h a t 
i t i s bad enough t h a t p l a n implemen ta t ion should f a l l s h o r t of i t s 
g o a l s , but i t i s even worse t o t i e t h e s e p l a n s to an u n s t a b l e sou rce 
of r e v e n u e . In view of t h e s e c o n s i d e r a t i o n s , t h e r e appears t o be 
i n c r e a s i n g r e c o g n i t i o n by t h e s t a t e s of bo th a r e a s t h a t t h e o i l s e c t o r 
i s of such overwhelming impor tance t o t h e i r f u t u r e development p r o s p e c t s 
t h a t i t should be f u l l y i n t e g r a t e d i n t o t h e o v e r a l l framework of t h e i r 
economies . In t h e view of t h e p roduc in g c o u n t r i e s , i f no t of t h e 
f o r e i g n o p e r a t i n g companies , i t i s c l e a r t h a t t h e t ime has come f o r 
t h e i s o l a t i o n of t h i s s e c t o r t o be b rough t to an end and f o r t h i s 
s e c t o r t o c o n t r i b u t e f a r more than mere ly a c e r t a i n p e r c e n t a g e of 
o v e r a l l government r e v e n u e . 

R a p p o r t e u r : John Duke Anthony 
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PREPARING FOR ECONOMIC DIVERSIFICATION AND STRENGTH: 
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I t i s both s u p e r f i c i a l and m i s l e a d i n g t o p o r t r a y t h e energy 
c r i s i s as merely t h e concern of t h e consumer c o u n t r i e s . The p r e s e n t 
wor ld energy s i t u a t i o n poses p o l i c y problems f o r bo th the p roduc ing 
and consuming c o u n t r i e s , bo th i n terms of t h e i r domes t i c p r i o r i t i e s 
and i n t h e i r i n t e r n a t i o n a l r e l a t i o n s . 

The Uni ted S t a t e s , f o r i n s t a n c e , has s i x t y - o n e a g e n c i e s 
concerned w i t h energy p rob lems , and y e t i t has no o v e r a l l energy 
p o l i c y . This l a ck of a c o o r d i n a t e d p o l i c y r e f l e c t s t h e complexi ty of 
t he i s s u e s i n v o l v e d . The energy c r i s i s i s no t a c r i s i s based on 
s h o r t a g e s ; i t i s a p r i c i n g c r i s i s . A l t e r n a t i v e s t o f o s s i l f u e l s 
e x i s t , but each has i t s p rob lems . For i n s t a n c e , geo thermal energy 
o f f e r s t h e promise of c l ean and l i m i t l e s s e n e r g y . However, s i n c e i t 
i s a h i g h l y l o c a l i z e d s o u r c e of e n e r g y , i t cannot be the b a s i s of a 
c e n t r a l i z e d n a t i o n a l energy sys t em. Second, o i l s h a l e has been men-
t i o n e d as an energy a l t e r n a t i v e , e s p e c i a l l y a t t r a c t i v e s i n c e t h e r e 
i s a l a r g e supply in t h e Uni ted S t a t e s . However, t h e r e i s a problem 
of d i s p o s i n g of t h e l e f t o v e r s h a l e t a i l i n g s a f t e r t h e o i l i s e x t r a c t e d . 
Fu r the rmore , a f t e r t h e o i l i s e x t r a c t e d i t must be f u r t h e r t r e a t e d t o 
improve i t s q u a l i t y ; t h e p r o c e s s of r e t o r t i n g [ e x t r a c t i n g t h e o i l ] 
and t r e a t i n g i t th rough h y d r o g e n a t i on bo th themse lve s r e q u i r e e n e r g y . 
A t h i r d energy a l t e r n a t i v e f r e q u e n t l y ment ioned i s t a r s and . Americans 
must o f t e n be reminded t h a t t h e s e s u p p l i e s a r e i n Western Canada, and 
cannot be counted as p a r t of t h e Uni ted S t a t e s ' r e s o u r c e s u p p l y . 
Canada has i t s own energy demands, and t h e A l b e r t a t a r sands s imply 
a re n o t as s e c u r e an energy s o u r c e as many have supposed . F i n a l l y , 
b r e e d e r r e a c t o r s promise a d i v e r s i f i c a t i o n of energy s o u r c e s ; r e s e a r c h 
i s now i n p r o g r e s s , but f u s i o n and f i s s i o n remain hopes f o r t h e t w e n t y -
f i r s t c e n t u r y . For t h e n e x t f i f t e e n y e a r s o r s o , Middle E a s t e r n o i l 
w i l l p l a y a major r o l e i n t h e wor ld energy p i c t u r e . 

This should no t s u g g e s t t h a t p r o d u c i n g c o u n t r i e s a r e w i t h -
out s i m i l a r l y d i f f i c u l t p o l i c y p rob lems . A f t e r a l l , t h e t echno logy 
t r a n s f e r from t h e developed c o u n t r i e s to t h e Arab wor ld i s f o s s i l 
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f u e l b a s e d , so t h e p roduc ing c o u n t r i e s a r e a l s o consumers, and must 
a l s o be concerned w i t h c o n t i n u i n g adequa te s u p p l y . But , as p r o -
d u c e r s , t h e s e c o u n t r i e s f a c e ve ry r e a l dilemmas and d i f f i c u l t d e c i -
s i o n s which w i l l a f f e c t t h e i r economy, t h e i r s o c i e t y and t h e i r p o l i -
t i c a l sys t em. 

I f one c o n s i d e r s o i l i n t h e c o n t e x t of t h e t o t a l economic 
development of t h e Middle E a s t , one must r e c o g n i z e t h a t i t a f f e c t s 
on ly a s m a l l p r o p o r t i o n of t h e p e o p l e i n t h e a r e a . I t i s bo th a c c i -
d e n t a l i n l o c a t i o n and f i n i t e i n s u p p l y : i t w i l l no t be a v a i l a b l e 
f o r e v e r . The most s i g n i f i c a n t a s p e c t of o i l w i t h i n t h e Middle E a s t 
i s i t s r o l e as a m a j o r sou rce of revenue f o r development . I t i s a 
sou rce of f o r e i g n exchange w i t h which to f i n a n c e development p r o j e c t s , 
as w e l l as t o import luxury i t e m s . I t p r o v i d e s funds f o r economic 
and s o c i a l p rograms, and i n s u f f i c i e n t amounts t h a t l a r g e s c a l e , com-
p r e h e n s i v e p r o j e c t s can be u n d e r t a k e n . These p r o d u c t i v e p r o j e c t s 
have begun t o i n v o l v e t h e peop l e i n even t h e most remote r e g i o n s of ^ 
t h e Middle E a s t i n t h e p r o c e s s of n a t i o n a l development , and t h u s a r e 
changing n o t only t h e economy, b u t a l s o t h e s o c i e t y of t h e a r e a . 

I 
Because of t h e l a r g e s c a l e of t h e p r o j e c t s made p o s s i b l e 

by t h e o i l r e v e n u e s , t h e r o l e t h a t a g r i c u l t u r e p l a y s i n development 
has o f t e n been u n d e r e s t i m a t e d . I t must be r e c a l l e d t h a t a g r i c u l t u r e j 
has been t h e ma jo r occupa t ion i n t h e Middle E a s t f o r 10,000 y e a r s ; 
i t a f f e c t s t h e way of l i f e of m i l l i o n s of p e o p l e , and w i l l con t inue 
t o be i m p o r t a n t long a f t e r t h e o i l i s gone. Indeed , i n t h e Middle i 
Eas t a r e a as a whole , a g r i c u l t u r e accoun t s f o r a s i g n i f i c a n t p r o p o r -
t i o n of the GNP, and ranks second t o o i l as a f o r e i g n exchange e a r n e r . 

ï 

There a r e s e v e r a l r e a s o n s t o b e l i e v e t h a t a g r i c u l t u r e w i l l 
con t i nue t o p l a y a r o l e i n t h e development of t h i s r e g i o n . F i r s t , i 
and p e r h a ps most i m p o r t a n t , i s t h e f a c t t h a t t h e l a r g e m a j o r i t y of 
t r i b a l and v i l l a g e peop le of t h e a r e a o r g a n i z e t h e i r l i v e s around 
t h i s economic sys t em. Second, t h e r e a r e s t i l l a r e a s which can be ï 
c u l t i v a t e d when i r r i g a t i o n sys tems a r e deve loped , t h u s t h e r e i s a 
g r e a t p o t e n t i a l f o r expans ion of crop l a n d s . T h i r d , crop y i e l d s may 
be i n c r e a s e d th rough p e s t c o n t r o l , improved s e e d s , and b e t t e r m a r k e t - I 
i ng and s t o r a g e f a c i l i t i e s . I t i s s u g g e s t e d t h a t y i e l d s could be 
doubled by t h e a p p l i c a t i o n of methods of modern t e c h n o l o g y . F o u r t h , 
i nves tmen t i n l i v e s t o c k can be g r e a t l y i n c r e a s e d . j 

A l l t h e s e p o s s i b i l i t i e s r e q u i r e sound n a t i o n a l p l a n n i n g , 
and a l l r e q u i r e the involvement and a c t i v e p a r t i c i p a t i o n of t h e peop l e 
of t h e a r e a . However, s i n c e a g r i c u l t u r a l development cannot be im-
posed on a r u r a l p o p u l a t i o n , a c o o r d i n a t e d p o l i c y of n a t i o n a l educa -
t i o n , l o c a l i n i t i a t i v e i n t h e d e s i g n , implementa t ion and a d m i n i s t r a -
t i o n of needed development p r o j e c t s , and c e n t r a l i z e d b u d g e t i ng of o i l 
r evenues f o r b a l a n c e d r e g i o n a l development i s i n d i c a t e d . Since a 
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sound a g r i c u l t u r a l b a s e i s e s s e n t i a l f o r t h e f u t u r e development of 
t he a r e a , t he governments of t h e Middle E a s t must encourage p o p u l a r 
p a r t i c i p a t i o n i n , and i d e n t i f i c a t i o n w i t h , n a t i o n a l development g o a l s . 

I m p l i c i t i n t h i s c a l l f o r p o p u l a r p a r t i c i p a t i o n i n d e v e l o p -
ment i s t h e need t o r e c o g n i z e t h e f a c t t h a t human r e s o u r c e s p l a y a 
major r o l e i n t h e p r o c e s s of t e c h n o l o g i c a l change . When one asks 
why human r e s o u r c e s a r e n o t b e i n g b e t t e r u t i l i z e d i n t h e Arab w o r l d , 
s e v e r a l problems must be r e c o g n i z e d , among them d e b i l i t a t i n g d i s e a s e s 
which p l ague l a r g e p o r t i o n s of t h e p o p u l a t i o n and f o r which t h e r e a r e 
i n a d e q u a t e m e d i c a l f a c i l i t i e s and p e r s o n n e l ; a growing p o p u l a t i o n 
which makes i n c r e a s i n g demands on t h e underdeve loped and p o o r l y c o o r -
d i n a t e d s o c i a l s e r v i c e s of t h e c o u n t r y ; s c a r c e hous ing which confounds 
and i s confounded by t h e p o p u l a t i o n e x p l o s i o n ; a poor e d u c a t i o n a l s y s -
tem which i s n o t geared t o n a t i o n a l o b j e c t i v e s ; and unmodernized a g r i -
c u l t u r e r e f l e c t e d i n t h e mass ive underemployment i n r u r a l a r e a s , and 
i n a d e q u a t e t r a n s p o r t a t i o n and m a r k e t i ng sys tems l i n k i n g a r e a s of t h e 
c o u n t r y . 

P o l i c i e s aimed a t d e v e l o p i n g human r e s o u r c e s must be d e -
s i g n e d bo th t o e d u c a t e and t o employ p e o p l e . B o t t l e n e c k s c r e a t e d 
by the l a c k of c o o r d i n a t i o n between t h e expanding e d u c a t i o n a l sys tem 
and j o b marke t have been r e s p o n s i b l e n o t only f o r economic problems 
bu t a l s o f o r p o l i t i c a l u p h e a v a l s . Among the f a c t o r s which o b s t r u c t 
t h e b e t t e r u t i l i z a t i o n of human r e s o u r c e s , t h e p r e s e n t e d u c a t i o n and 
t r a i n i n g sys tems i n t h e Middle Eas t must be i n c l u d e d . These c o u n t r i e s 
have a s t r a t i f i e d e d u c a t i o n a l sys tem t y p i f i e d a t t he top by e l i t e and 
mass u n i v e r s i t i e s ; and e d u c a t i o n a l h i e r a r c h y based on w e a l t h r a t h e r 
than a b i l i t y i s s imply no t i n t h e i n t e r e s t of t h e s e c o u n t r i e s , bu t 
t h e l a c k of c l e a r development o b j e c t i v e s has made r e f o r m of t h e o l d 
sys tem of e d u c a t i o n d i f f i c u l t . Even when t h e r e a r e e s t a b l i s h e d 
n a t i o n a l development g o a l s , e f f o r t s a t r e f o r m a r e f r agmented and 
a g e n c i e s of government l a c k a c o o r d i n a t e d program. One r e s u l t of 
t h i s l ack of c o o r d i n a t e d e f f o r t has been t h e b r a i n d r a i n and t h e 
u n d e r u t i l i z a t i o n of e x i s t i n g t a l e n t w i t h i n t h e c o u n t r y . B r i g h t young 
s t u d e n t s con t inue t o f a v o r t h e s o c i a l s c i e n c e s and h u m a n i t i e s , t h e i r 
t r a i n i n g i n which cannot be u t i l i z e d i n t h e i r own c o u n t r y ; w h i l e they 
l e a v e t o f i n d j o b s e l s e w h e r e , t h e coun t ry must impor t l a b o r from 
abroad t o f i l l the t e c h n i c a l j o b s c r e a t e d by n a t i o n a l development 
p r o j e c t s . 

A second problem a r e a i s t h e n e a r c r i p p l i n g dependence of 
Arab s t a t e s on f o r e i g n e x p e r t s . F o r e i g n e r s des ign and even run 
development programs; t h e Arab s t a t e s d e l e g a t e a u t h o r i t y and r e s p o n s i -
b i l i t y t o f o r e i g n e r s , and t h i s dependence on o t h e r s f o r p rob lem d e f i -
n i t i o n as w e l l as s o l u t i o n l e a d s t o i n e f f i c i e n t and i n a d e q u a t e d e v e l o p -
ment schemes. A t h i r d p rob lem, r e l a t e d to t h e a p p l i c a t i o n of Western 
o b j e c t i v e s t o t h e l o c a l s i t u a t i o n i s t h e i n d i s c r i m i n a t e use of Western 
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e d u c a t i o n models . Western e d u c a t i o n i s mean ing les s t o r u r a l , a g r i -
c u l t u r a l s o c i e t i e s ; by r e d e s i g n i n g t h e e d u c a t i o n sys tem t o f i t the 
l o c a l r e q u i r e m e n t s , t h e coun t ry can i n c r e a s e t h e a b s o r p t i o n of t e c h -
n o l o g y . Such a b s o r p t i o n i s c r u c i a l , f o r t h e s e c o u n t r i e s must u t i l i z e 
t h e i r i nd igenou s t a l e n t l e s t t hey l o s e i t . 

Development problems a r e complex, and Arab governments must 
guard a g a i n s t too narrow a d e f i n i t i o n of t h e s e p rob lems . They must 
s ee development p r o j e c t s i n t h e b r o a d e s t p o s s i b l e p e r s p e c t i v e and 
b r i n g t o g e t h e r t h e t a l e n t s of d i v e r s e s p e c i a l i s t s i n d e s i g n i n g com-
p r e h e n s i v e development p l a n s . 

The economic and human p rob lems , t h e problems a s s o c i a t e d 
w i t h s e t t i n g development p r i o r i t i e s and d e s i g n i n g c o o r d i n a t e d p o l i -
c i e s t o ach i eve t h e s e g o a l s , t h e problems invo lved i n b a l a n c i n g r a p i d 
development and p o p u l a r p a r t i c i p a t i o n — a l l a r e problems h i g h l i g h t e d 
by I r a n ' s e x p e r i e n c e i n r e c e n t y e a r s . I r a n ' s r a t e of growth has been 
r a p i d and r i s i n g ; t h e economy has been expanding , employment and 
wages a r e growing, and t h e f r u i t s of modern c i v i l i z a t i o n — c a r s , 
r a d i o s , t e l e v i s i o n s , e t c . — a r e en joyed by eve r l a r g e r numbers of 
p e o p l e . 

Th i s p rod igeous growth i s n o t due e n t i r e l y t o o i l . The 
r e l a t i v e p o l i t i c a l s t a b i l i t y of r e c e n t y e a r s and t h e i n t e l l i g e n c e of 
t h e P e r s i a n p e o p l e have a l s o been i m p o r t a n t f a c t o r s . N e v e r t h e l e s s , 
o i l has been t h e k e y , and o i l r evenues a r e growing and w i l l con t i nu e 
t o grow. The r o l e of a g r i c u l t u r e i n GNP i s d e c l i n i n g w h i l e i n d u s t r y ' s 
s h a r e i s r i s i n g , though i t should be no ted t h a t a g r i c u l t u r e , f o r e s t r y 
and f i s h e r i e s a r e s t i l l t h e l a r g e s t s e c t o r of t he economy, i n v o l v i n g 
t w o - t h i r d s of t h e p o p u l a t i o n . 

However, i t i s n o t a s u f f i c i e n t g u a r a n t e e of I r a n ' s 
con t inued s t a b i l i t y and growth t o e n s u r e t h e con t inued f low of 
i t s o i l . To d a t e , I r a n ' s s m a l l e l i t e has b e n e f i t e d most f rom the 
growing o i l r e v e n u e s , and c o r r u p t i o n a t the top of t h e s o c i a l and 
p o l i t i c a l h i e r a r c h i e s has been i g n o r e d . A g r e a t dea l of a t t e n t i o n 
and r e s o u r c e s have been devoted t o the v i s i b l e a s p e c t s of I r a n ' s 
n a t i o n a l s t r e n g t h : m i l i t a r y power i s a major a s p e c t of t h e Shah ' s 
program, and t h e s i z e of t h e army and t h e gendarmer ie ha s been 
g r e a t l y i n c r e a s e d ; heavy i n d u s t r y has been emphasized s i n c e i t 
symbol izes m o d e r n i z a t i o n . 

At" t he same t ime t h a t t he Shah has b u i l t I r a n ' s i n t e r -
n a t i o n a l p r e s t i g e , he ha s l aunched a ma jo r campaign a g a i n s t i n t e r n a l 
anarchy and urban g u e r r i l l a s . The i n s t r u m e n t s of r e p r e s s i o n a r e more 
p r e v a l e n t t ha n e v e r , and l a r g e f u n d s have been deyoted t o b u i l d i n g 
c r i s s - c r o s s i n g networks of domes t ic e s p i o n a g e . His concern f o r 
domes t i c s e c u r i t y i s , t o some e x t e n t , j u s t i f i e d , f o r , a long w i t h t h e 
economic growth r e c o r d e d above, t h e r e ha s been growing d i s s a t i s f a c t i o n 



and f r u s t r a t i o n . The problem may be c h a r a c t e r i z e d as one of im-
b a l a n c e . D e s p i t e t h e growing o i l r e v e n u e s , n u t r i t i o n i n I r a n i s 
worse t h an i n most o t h e r Middle E a s t e r n c o u n t r i e s ; many a r e m a l -
n o u r i s h e d . The skew i n t h e d i s t r i b u t i o n of incomes i s a l s o g r e a t , 
and i t i s l i t t l e wonder t h a t t he r i s i n g f o o d p r i c e s prompted t h e 
February 1972 food r i o t s . In s h o r t , much of t h e new w e a l t h h a s n o t 
t r i c k l e d down t o t h e p e o p l e . While GNP doubled between 1962 and 
1971, employment only i n c r e a s e d t w e n t y - t h r e e p e r c e n t . The g o v e r n -
ment i s more p o w e r f u l and s e c u r e than e v e r b e f o r e . The p e o p l e a r e 
doing b e t t e r t ha n i n t h e p a s t , b u t t h e improvement has n o t met t h e i r 
e x p e c t a t i o n s . There i s a growing d i s s a t i s f a c t i o n becaus e t h e b e n e -
f i t s of development have n o t " t r i c k l e d " f a s t enough. F u r t h e r 
economic growth w i l l depend on p o l i c i e s adopted now — e s p e c i a l l y 
i n a r e a s of e d u c a t i o n , t r a n s p o r t a t i o n , and d i s t r i b u t i o n a l p rograms . 
The "showy" p r o j e c t s i n heavy i n d u s t r y and i n t e r n a t i o n a l p o s t u r i n g 
may only s e r v e to emphasize to t h e I r a n i a n p e o p l e t h e gap between 
t h e n a t i o n a l o b j e c t i v e s , a s a r t i c u l a t e d by p o l i t i c a l l e a d e r s , and 
t h e r e a l i t i e s of t h e i r everyday l i v e s . 

The w i l l of t h e power s t r u c t u r e i n a l l t h e s t a t e s of t h e 
r e g i o n i s t h e key t o con t inued deve lopment . I t i s c r u c i a l t h a t 
t h o s e p o l i t i c a l l y r e s p o n s i b l e be committed t o change a t an adequa t e 
pace and i n a p p r o p r i a t e d i r e c t i o n s . 

R a p p o r t e u r : Roxann Van Dusen 



38. 

Pane l I I I , Sa tu rday morning, September 30, 1972 

P r e s i d i n g : Richard J . Ward, Vice P r e s i d e n t , R. L . Hines A s s o c i a t e s , 
I n c . 

P a n e l i s t s : P e t e r K. B e c h t o l d , A s s o c i a t e P r o f e s s o r of Government and 
P o l i t i c s , U n i v e r s i t y of Maryland 

Oded I . Remba, P r o f e s s o r of Economics and Head of 
Economics Program, S t a t e n I s l a n d Community Col lege 

Seving C a r l s o n , Member, Sen io r Research S t a f f , Center 
f o r S t r a t e g i c and I n t e r n a t i o n a l S t u d i e s , Georgetown 
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OIL HAVES AND HAVE-NOTS 
THEIR RELATIVE DEVELOPMENTAL POSITIONS AND RELATIONS 

BETWEEN THEM 

While s i m i l a r problems c o n f r o n t t h e deve lop ing economies of 
bo th o i l "have" and " h a v e - n o t " n a t i o n s of t h e Middle E a s t , t h e i r r e -
s o u r c e s and methods of mee t ing t h e s e problems a r e v a r i e d . G e n e r a l l y , 
i n te rms of economic development i n b o t h c a t e g o r i e s of s t a t e s , two 
i m p o r t a n t f a c t o r s must be c o n s i d e r e d . The f i r s t i s t h e n e c e s s i t y f o r 
adequa te c a p i t a l and a f a v o r a b l e b a l a n c e of payments . The second i s 
t h a t t he economic development of t h e " h a v e - n o t " n a t i o n s i s p a r a l l e l e d 
by i n c r e a s i n g energy demands which d r a i n development f u n d s and c r e a t e 
d e f i c i t s i n t h e i r b a l a n c e of payments . Because much a t t e n t i o n has 
been g iven t o some of t h e more obvious problems of t h e " h a v e - n o t " 
n a t i o n s i n terms of t h e i r l a c k of energy r e s o u r c e s , a b r i e f d i s c u s s i o n 
of d i f f i c u l t i e s f a c i n g t h e "have" n a t i o n s may be u s e f u l . Tremendous 
o i l r evenues do n o t s o l v e a l l economic p rob l ems . I ndeed , i n some 
c a s e s , new and more complex d i f f i c u l t i e s a r e c r e a t e d . In p a r t i c u l a r , 
t h e manner i n which o i l r evenues a r e u t i l i z e d i s q u i t e r e v e a l i n g of 
bo th t h e economic and p o l i t i c a l s i t u a t i o n i n t h e c o u n t r y . 

Two g e n e r a l c a t e g o r i e s may be used t o examine how t h e o i l 
"have" c o u n t r i e s d i s p e n s e t h e i r r e s o u r c e s . The f i r s t group of o i l -
r i c h c o u n t r i e s would i n c l u d e Kuwayt, Saudi Arab ia and L ibya . These 
a r e c o u n t r i e s w i t h r e l a t i v e l y s m a l l p o p u l a t i o n s t h a t have been a b l e 
t o use t h e i r o i l revenues t o deve lop a more d i v e r s e economy. Apart 
from e x p e n d i t u r e s on domes t i c p rograms , t h e s e t h r e e have a l s o a l i o -
ca t ed a p o r t i o n of t h e i r o i l r evenues f o r f o r e i g n a i d . Kuwayt, i n 
a d d i t i o n , has developed i t s own fund — t h e Kuwayt Fund f o r Arab 
Economic Development — and has i n v e s t e d i t s o i l r evenues i n v a r i o u s 
o t h e r i n t e r n a t i o n a l development o r g a n i z a t i o n s as w e l l . 

In t h e second c a t e g o r y a r e such c o u n t r i e s as I r a n and 
I r a q . These a r e o i l - r i c h n a t i o n s w i t h l a r g e r u r a l p o p u l a t i o n s and 
a l l t h e accompanying p rob lems . Of t h e two, I r a n has been more 



s u c c e s s f u l i n i t s a t t e m p t s t o d i v e r s i f y and deve lop i t s economy 
d e s p i t e t h e many problems, c r e a t e d by t h e e x i s t e n c e of a l a r g e 
t r a d i t i o n - o r i e n t e d p o p u l a t i o n . I r a q , on t h e o t h e r hand , d e s p i t e 
s i z e a b l e o i l r e v e n u e s , has been i n h i b i t e d i n i t s a t t e m p t s t o 
develop t h u s f a r owing t o an i n e f f i c i e n t l and r e f o r m scheme, t h e 
n a t i o n a l i z a t i o n of i t s ma jo r i n d u s t r i e s and c o n t i n u e d p o l i t i c a l 
i n s t a b i l i t y . 

* * * 

Turkey , most c e r t a i n l y a " h a v e - n o t " coun t ry i n te rms of 
o i l r e v e n u e s , s h a r e s s i m i l a r problems w i t h I r a n and I r a q b u t does 
n o t have t h e b e n e f i t of t h e i r o i l r e v e n u e s . To compensa te , i t i s 
f o r c e d t o depend on f o r e i g n a i d and l o a n s , bo th of which must u l t i -
mate ly be r e p a i d . To g a in a f u l l u n d e r s t a n d i n g of Tu rkey ' s p r e s e n t 
economic o r i e n t a t i o n , a b r i e f l ook a t i t s economic h i s t o r y w i l l be 
u s e f u l . 

From t h e c o l l a p s e of t h e Ottoman Empire , t h e Repub l i c of 
Turkey i n h e r i t e d a heavy f o r e i g n d e b t , a lmost no economic i n f r a -
s t r u c t u r e and a system of c a p i t u l a t i o n s . The remnants of t h e 
c a p i t u l a t i o n s — g r a n t s of e x t r a t e r r i t o r i a l p r i v i l e g e s and immuni-
t i e s d a t i n g from t h e s e v e n t e e n t h cen tu r y — i n f l u e n c e d a t t i t u d e s 
toward f o r e i g n p a r t i c i p a t i o n i n t h e T u r k i s h economy long a f t e r w a r d s . 
Although t h e c a p i t u l a t i o n s were o f f i c i a l l y t e r m i n a t e d i n 1923, t h e 
a n t i p a t h i e s caused by t h a t sys tem p e r s i s t down t o t h e p r e s e n t day. 

A mixed economic sys tem was adopted i n t h e e a r l y days of 
t he R e p u b l i c . Although t h e p r i v a t e s e c t o r was g iven some emphas i s , 
i t s growth was l i m i t e d by t h e l a c k of c a p i t a l , management and t e c h -
n i c a l know-how, and an e n t r e p r e n e u r i a l s p i r i t . The shor t comings of 
t h e p r i v a t e s e c t o r prompted t h e adop t ion of a p o l i c y of E t a t i s m 
which a l lows f o r a c t i v e p a r t i c i p a t i o n by t h e s t a t e i n economic 
development programs w h i l e r e t a i n i n g t h e p r i v a t e e n t e r p r i s e sys tem. 
In 1927, t he Act f o r Encouragement of I n d u s t r y p r o v i d e d f o r t h e 
f u n d i n g of government c o r p o r a t i o n s t o be o p e r a t e d as commercial 
e n t e r p r i s e s w i t h p u b l i c s e r v i c e r e s p o n s i b i l i t i e s — f o r example, 
p r o v i d i n g c r e d i t f o r f a r m e r s and conduc t ing t r a i n i n g programs f o r 
m a n a g e r i a l p e r s o n n e l . E t a t i s m was r e s t r i c t e d a lmos t e n t i r e l y t o 
i n d u s t r i a l i z a t i o n however . A l l t h e o t h e r a r e a s of p r o d u c t i o n , 
i n c l u d i n g a r e a s i n which t h e s t a t e i n v e s t e d ( e x c e p t t h o s e under 
s t a t e monopoly) , were l e f t open t o p r i v a t e e n t e r p r i s e . 

Because of t h e d i f f i c u l t i e s e x p e r i e n c e d i n o b t a i n i n g 
impor t s du r ing bo th World Wars I and I I i n d u s t r i e s engaged i n t h e 
p r o d u c t i o n of consumer goods and o t h e r i m p o r t a n t s u b s t i t u t e s r e -
ce ived f a v o r a b l e t r e a t m e n t i n t h e immediate p o s t - w a r p e r i o d , r e s u l t -
Ing i n t h e r a p i d expans ion of p r i v a t e i n d u s t r y t h r o u g h o u t t h e l a t e 
1940s and 1950s . This p e r i o d of r e l a t i v e growth — ach ieved a t t h e 
expense of Tu rk i sh a g r i c u l t u r e — caused g rave economic d i f f i c u l t i e s , 
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however , and i s today cons ide re d one of t h e g r e a t e s t m i s t a k e s as 
f a r as f u t u r e economic growth i n Turicey i s concerned . 

P lanned development as a s t a t e r e s p o n s i b i l i t y was empha-
s i z e d i n t h e C o n s t i t u t i o n of 1961, e n a c t e d f o l l o w i n g the r e v o l u t i o n 
of 1960. A c c o r d i n g l y , a s t a t e p l a n n i n g o r g a n i z a t i o n was e s t a b l i s h e d ; 
s i n c e 1962 t h e o r g a n i z a t i o n has p repa red two F ive-Year P l a n s . The 
Th i rd F ive-Year P lan i s c u r r e n t l y under d i s c u s s i o n i n t h e Turk i sh 
Grand N a t i o n a l Assembly. Under t h e F ive-Year P l a n s , t h e annual 
growth r a t e of t h e GNP was 6 .7 p e r cen t i n 1968, 6 . 3 p e r cen t i n 
1969, 5 . 7 p e r cent i n 1970 and 9 . 3 p e r c e n t i n 1971. The 1973-77 
p l a n p r e d i c t s an annual growth r a t e of 7 .9 p e r c e n t . Thus i t i s 
c l e a r t h a t t h e Turk i sh economy i s growing — a n d along i n d u s t r i a l 
l i n e s — however s l o w l y . 

Two of t h e most i m p o r t a n t f a c t o r s hampering Tu rk i s h 
economic growth t h u s f a r have been a s h o r t a g e of c a p i t a l and an 
overdependence on a g r i c u l t u r e . In 1970, some 72 pe r cen t of t h e 
c i v i l i a n l a b o r f o r c e was i n v o l v ed i n A g r i c u l t u r e a l t houg h only 31 
p e r c e n t of t h e GNP came from t h a t s e c t o r as compared t o 27 pe r 
cent f rom the i n d u s t r i a l s e c t o r and 42 pe r cen t from o t h e r a c t i v i t i e s . 
The l a c k of more e x t e n s i v e i n d u s t r i a l i z a t i o n t o d a t e ha s p e r m i t t e d 
t h e domina t ion of Tu rkey ' s economy by a g r i c u l t u r e t o c o n t i n u e . 
Other i m p o r t a n t f a c t o r s r e s t r i c t i n g economic development i n Turkey 
a r e t h e c o u n t r y ' s h igh r a t e of p o p u l a t i o n growth coupled w i t h i n -
c r e a s i n g unemployment, i n c r e a s e d m i l i t a r y spending and d e f i c i t s i n 
t h e b a l a n c e of payments . To o f f s e t t h e d r a i n of p e t r o l e um import 
c o s t s on i t s b a l a n c e of payments , Turkey has a t t emp ted t o e x p l o i t 
i t s domes t i c o i l r e s o u r c e s . The f i r s t w e l l d r i l l e d i n Turkey i n 
1887 was u n p r o d u c t i v e . S u c c e s s f u l s t r i k e s d i d no t occur u n t i l 1940 
and 1951. Fo re ign p a r t i c i p a t i o n i n deve lop ing t h e c o u n t r y ' s p e t r o -
leum i n d u s t r y was encouraged by l e g i s l a t i o n passed i n 1954, which 
r e s u l t e d i n about 20 f o r e i g n companies app ly ing f o r e x p l o r a t i o n 
p e r m i t s . Unfavorab l e g e o l o g i c a l c o n d i t i o n s , however, have made 
e x p l o r a t i o n e f f o r t s thus f a r q u i t e c o s t l y . Adding t o t h e o v e r a l l 
c o s t of p r o d u c t i o n i s t h e f a c t t h a t t h e s u c c e s s f u l s t r i k e s which 
have been made a r e n o t connected to e x i s t i n g t r a n s p o r t a t i o n l i n k s . 

In 1971, crude o i l p r o d u c t i o n i n Turkey was 34.Î m i l l i o n 
t o n s , n e a r l y a m i l l i o n of which were produced by the Tu rk i sh P e t r o -
leum C o r p o r a t i o n , 1 . 8 m i l l i o n tons by S h e l l , about 500,000 t ons by 
Mobil O i l and t h e remainder by v a r i o u s o t h e r companies . At t h e 
p r e s e n t t i m e , domes t ic p r o d u c t i o n meets on ly 40 p e r cent of l o c a l 
n e e d s ; t h e r e s t must be i m p o r t e d . Other energy s o u r c e s used t o 
s a t i s f y demand a r e c o a l , l i g n i t e and h y d r o e l e c t r i c e n e r g y . There 
i s no commercial p r o d u c t i o n of n a t u r a l gas i n Turkey a l t h o u g h some 
l i q u i d p e t r o l e um gas and gas produced from hard c o a l i s used f o r 
household consumpt ion. 



To h e l p meet l o c a l consumption n e e d s , most of T u r k e y ' s o i l 
comes from n e i g h b o r i n g I r a n and I r a q . To f a c i l i t a t e t h e f l ow of 
o i l f rom t h e former an agreement was reached i n t h e l a t e 1960s to 
c o n s t r u c t a p i p e l i n e l i n k i n g I r a n t o a T u r k i s h M e d i t e r r a n e a n p o r t ; 
however, v a r i o u s o b s t a c l e s have p r e v e n t e d i t s f i n a l a p p r o v a l . I n 
t h e i n t e r i m , because of i t s geog raph ic p r o x i m i t y , I r a q ha s con-
t i n u e d t o supp ly t h e g r e a t e r p o r t i o n of T u r k e y ' s impor ted o i l . 
Turkey and I r a q have a l s o ag reed t o c o n s t r u c t o i l and gas p i p e l i n e s 
l i n k i n g t h e i r c o u n t r i e s , b u t no a c t i o n has come of t h e s e n e g o t i a -
t i o n s . As w e l l , Turkey has a r r ange d f o r t h e p u r c h a s e of p e t r o l e u m 
byp roduc t s f rom s e v e r a l of t h e o i l "have" s t a t e s ; i n one c a s e , 
Turkey agreed to p u r c h a s e f e r t i l i z e r s f rom Kuwayt. For t h e f o r e -
s e e a b l e f u t u r e , Turkey w i l l most l i k e l y c o n t i n u e to be f a c e d w i t h 
the dilemma of whether t o e x p l o r e and deve lop i t s own o i l r e s o u r c e s 
a t g r e a t expense and a g a i n s t c o n s i d e r a b l e odds o r t o impor t an 
i n c r e a s i n g amount of o i l i n s p i t e of t h e problems s u r r o u n d i n g im-
p o r t a t i o n . 

* & * 

Like Turkey , I s r a e l can be c l a s s i f i e d as a " h a v e - n o t " 
coun t ry when compared t o t h e o i l r i c h s t a t e s of t h e Middle E a s t . 
I t p o s s e s s e s n e i t h e r h y d r o e l e c t r i c p o t e n t i a l n o r c o a l o r l i g n i t e ; 
some p o t e n t i a l f o r s o l a r energy on a s m a l l s c a l e e x i s t s , however , 
and i s b e i n g deve loped and u t i l i z e d a t t h e p r e s e n t t i m e . No 
d e c i s i o n i s known t o have been made t o deve lop n u c l e a r energy i n 
t h e c o u n t r y . Although t h e I s r a e l i economy i s dependent on p e t r o -
leum, l o c a l p r o d u c t i o n of p e t r o l e u m and n a t u r a l ga s a t p r e s e n t f u l -
f i l l s on ly t h r e e p e r cent of t h e domes t i c demand. 

D e s p i t e more than 200 d r i l l i n g s a t t h e c o s t of t e n s of 
m i l l i o n s of d o l l a r s to f o r e i g n and d o m e s t i c companies , bo th o f f -
shore and on, r e s u l t s have been d i s a p p o i n t i n g . No new d i s c o v e r i e s 
have been made, d e s p i t e t h e appea rance of c l a s s i c a l o i l p a t t e r n s 
which t h e o r e t i c a l l y should have y i e l d e d p o s i t i v e r e s u l t s and even 
though r e c e n t d i s c o v e r i e s of p r o l i f i c p e t r o l e u m a c c u m u l a t i o n s i n 
n e i g h b o r i n g a r e a s to the s o u t h and n o r t h of I s r a e l p l a c e i t i n t h e 
c e n t e r of a p r o b a b l e t r e n d l i n e . Fo re ign i n v e s t o r s have t h e r e f o r e 
d i s cou raged t h e I s r a e l i government f rom f u r t h e r i n v e s t m e n t i n 
t h i s e n d e a v o r . 

Cur ren t p r o d u c t i o n i n t h e on and o f f s h o r e f i e l d s i n t h e 
S i n a i , now t o t a l l i n g s i x m i l l i o n t o n s a n n u a l l y , i s abou t 30 p e r c e n t 
h i g h e r than t h e p o s t - 1 9 6 7 annua l p r o d u c t i o n r a t e and i s more t h a n 
adequa te t o meet I s r a e l ' s domes t i c r e q u i r e m e n t s . T r a n s p o r t a t i o n of 
t h e p e t r o l e u m i s mainly th rough a p i p e l i n e — from E i l a t on t h e Gulf 
of Aqaba t o Ashkelon on t h e M e d i t e r r a n e an — which was completed i n 
1970 a t t h e c o s t of $100 m i l l i o n . There h a s a l s o been a r a p i d l y 
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expanding t a n k e r f l e e t , much of which o p e r a t e under f o r e i g n f l a g s 
f o r s e c u r i t y as w e l l as commercial r e a s o n s . I s r a e l i c a p a c i t y f o r 
p e t r o l e u m p r o c e s s i n g has con t inued t o grow; a 4 . 5  m i l l i o n t on c a p a -
c i t y r e f i n e r y i s tinder c o n s t r u c t i o n a t Ashdod. Th i s new f a c i l i t y , 
schedu led t o be completed i n 1973, w i l l e n a b l e t h e coun t ry t o e x p o r t 
s e v e r a l m i l l i o n t ons of r e f i n e d f u e l s . I s r a e l w i l l con t i nu e to 
i n v e s t i n t h e expans ion of a l l phase s of i t s p e t r o l e u m i n d u s t r y and 
some $500 m i l l i o n has a l r e a d y been env i saged f o r f i n a n c i n g v a r i o u s 
p o r t i o n s of t h e i n d u s t r y — p a r t i c u l a r l y t a n k e r s and r e f i n e r i e s . 
I nves tmen t s a r e a l s o c o n t i n u i n g i n o t h e r o i l - r i c h c o u n t r i e s beyond 
t h e Middle E a s t , e . g . i n B r i t i s h companies p roduc ing i n t h e North 
Sea r e g i o n . 

However, Middle E a s t e r n c o u n t r i e s cannot be d i v i d e d i n t o 
c a t e g o r i e s of "have" and " h a v e - n o t s " on t h e b a s i s of p e t r o l e u m r e -
s o u r c e s a l o n e . The development p o t e n t i a l of any count ry depends 
a l s o on human r e s o u r c e s , on economic i n f r a s t r u c t u r e and on geog raph i c 
f a c t o r s . In t h e s e c a t e g o r i e s I s r a e l has many of t h e same types of 
r e s o u r c e s found i n some of t h e more w e a l t hy c o u n t r i e s . As a r e s u l t , 
i t has been a b l e t o develop a ba l anced and d i v e r s i f i e d economy 
l a r g e l y w i t h o u t t he b e n e f i t s of p e t r o l e u m . In a d d i t i o n , I s r a e l can 
l i s t as a unique economic a s s e t about $10 b i l l i o n r e c e i v e d i n f i n a n -
c i a l a s s i s t a n c e from 1950 t o 1970 f rom t h e s a l e of S t a t e of I s r a e l 
bonds , payment of West German r e p a r a t i o n s , c o n t r i b u t i o n s f rom world 
Jewry , l o a n s and g r a n t s from t h e US government and money i n j e c t e d by 
p r i v a t e f o r e i g n i n v e s t o r s i n t o t h e I s r a e l economy. 

At t h e p r e s e n t t i m e , I s r a e l ' s b i g g e s t economic problem i s 
i t s b a l a n c e of payments d e f i c i t , caused by a sha rp r i s e i n p u b l i c 
consumption — e s p e c i a l l y i n t h e a r e a of e x p e n d i t u r e s • fo r d e f e n s e , 
which account f o r one f o u r t h of t h e annua l budge t — and i n a r i s e 
i n c o s t of l i v i n g p r i c e s g e n e r a l l y . Amidst t h e s e a s s e t s and p rob lems , 
I s r a e l , l i k e o i l - r i c h c o u n t r i e s i n t h e a r e a , i s c o n f r o n t e d w i t h t h e 
need to dec ide how b e s t t o a l l o c a t e i t s domes t i c r e s o u r c e s between 
p r i v a t e and p u b l i c consumption on t h e one hand, and i n v e s t m e n t f o r 
growth and f o r e i g n exchange on t h e o t h e r . 

N o n e t h e l e s s , something p o s i t i v e can be s a i d i n terms of 
f u t u r e development of a w e l l - b a l a n c e d economy f o r I s r a e l and t h e o t h e r o i l 
" h a v e - n o t " c o u n t r i e s . I f e x c e s s i v e r e l i a n c e on t h e e x h a u s t i b l e 
r e s o u r c e o r complacency born of n o n - c r e a t e d w e a l t h a r e common p i t f a l l s 
of most Middle E a s t e r n o i l p r o d u c i ng c o u n t r i e s , then i t i s pe rhaps a 
b l e s s i n g i n d i s g u i s e n o t t o have to d e a l w i t h t h a t s i t u a t i o n . On t h e 
o t h e r hand , h a r d l y anyone i n I s r a e l would r e g a r d t h e c o u n t r y ' s p r e s e n t 
ve ry l i m i t e d o i l r e s o u r c e s as a b l e s s i n g ; a lmos t any government o f f i -
c i a l would r e g a r d a m a j o r d i s c o v e r y of pe t ro l eum o r n a t u r a l gas as 
a very r e a l b l e s s i n g . C u r r e n t l y , d e s p i t e i t s geog raph ic and p o l i t i -
c a l i s o l a t i o n f rom o t h e r c o u n t r i e s i n t h e Middle E a s t ( a p a r t f rom 



I r a n ) which could s e r v e as energy s u p p l i e r s , I s r a e l ha s developed 
a v a l u a b l e s e l f - s u f f i c i e n c y . Many f a c t o r s make t h i s s e l f - s u f f i -
c iency n e c e s s a r y , two i m p o r t a n t ones b e i n g t h a t q u a l i f i c a t i o n f o r 
World Bank c a p i t a l i n v e s t m e n t r e q u i r e s an economica l l y f e a s i b l e 
p r o j e c t and t h a t the r e c i p i e n t coun t ry must be a b l e t o repay t h e 
l o a n . 

D e s p i t e i t s l i m i t e d p e t r o l e u m r e s o u r c e s , and i n c o n t r a s t 
t o o t h e r c o u n t r i e s i n t h e a r e a , I s r a e l i s r a p i d l y becoming an a d -
vanced i n d u s t r i a l i z e d economy. Evidence f o r t h i s can be s een i n 
t h e d i s t r i b u t i o n of i t s l a b o r f o r c e , i n c u r r e n t t e chno logy r e s e a r c h 
p r o j e c t s , i n t h e range of i t s i n d u s t r i a l p r o d u c t i o n , i n t h e c o u n t r y ' s 
i n t e n s i v e and mechanized a g r i c u l t u r e , I n t h e advanced w e l f a r e p r o -
grams f o r t h e p o p u l a t i o n and In t h e involvement of bo th p u b l i c and 
p r i v a t e i n t e r e s t s i n t h e economy a s a whole . For example , t h e 
I s r a e l i l a b o r f o r c e i s unique i n t h a t only 8 .5 p e r c e n t of i t s mem-
b e r s i s engaged i n f a r m i n g , compared t o 25 p e r cent employed i n 
i n d u s t r y and over 50 p e r cent In s e r v i c e s . I s r a e l ' s i n d u s t r i a l 
c a p a c i t y , moreover , ha s been b o l s t e r e d by t h e development of s c i e n c e -
based i n d u s t r i e s which a r e connected w i t h t h e c o u n t r y ' s e d u c a t i o n a l 
c e n t e r s . Many of t h e growing I n d u s t r i e s , e . g . t h e chemical and 
p l a s t i c s f a c t o r i e s , a r e c l o s e l y r e l a t e d t o l o c a l d e f e n s e i n d u s t r i e s . 
F u r t h e r e f f i c i e n c y s t a n d s t o be ach ieved th rough t h e computer and 
e l e c t r o n i c equipment p r e s e n t l y b e i n g i n s t a l l e d i n many p u b l i c and 
p r i v a t e e n t e r p r i s e s . In te rms of a g r i c u l t u r e , I s r a e l i s a t p r e s e n t 
a n e t food e x p o r t e r and i s capab le of mee t ing a lmos t a l l i t s domes-
t i c demands w i th t h e e x c e p t i o n of w h e a t , mea t , f a t s and o i l . I n 
te rms of n a t i o n a l ou tpu t and j o b d i s t r i b u t i o n , t h e p r i v a t e s e c t o r 
i n t h e I s r a e l i economy accoun ts f o r 60 p e r cent of p r o d u c t i o n and 
employment, w i t h t h e p u b l i c s e c t o r and t h e l a b o r o r H i s t r a d u t s e c t o r 
p r o v i d i n g about o n e - f i f t h e a c h . Although government c o n t r o l of 
f o r e i g n exchange inves tmen t and n a t i o n a l p l a n n i n g dominates t h e a g r i -
c u l t u r a l s e c t o r of t h e economy, t h e l i b e r a l i z a t i o n of t a r i f f s and 
t r a d e b a r r i e r s has h e l p e d t o b r i n g about a d e c r e a s e i n d i r e c t g o v e r n -
ment c o n t r o l s . 

The I s r a e l i e x p e r i e n c e would t h u s seem t o o f f e r some r e l e -
v a n t examples t o o t h e r Middle E a s t e r n c o u n t r i e s f a c i n g s i m i l a r p r o b -
lems of economic deve lopment . For example , I s r a e l can p o i n t t o t h e 
achievement of b a l a n c e and i n t e g r a t i o n i n t h e economic s e c t o r of 
a g r i c u l t u r e , i n d u s t r y , mining and t r a d e and commerce. To accompl i sh 
i t s c u r r e n t f a v o r a b l e s t a t e of economic a f f a i r s , t h e t r a d i t i o n a l b i a s 
i n f a v o r of a g r i c u l t u r e had t o be overcome. D i v e r s i f i c a t i o n and 
i n d u s t r i a l i z a t i o n of t h e economy has been made p o s s i b l e by d i v e r t -
i ng manpower and r e s o u r c e s e l s e w h e r e , though n o t n e g l e c t i n g a g r i -
c u l t u r a l development . 



I s r a e l ha s a l s o been a b l e to deve lop i t s manpower t o 
s u i t t h e needs of t h e economy th rough s p e c i a l i z e d c o l l e g e s , t h e r e -
by a v o i d i n g an o v e r s u p p l y of s k i l l s i n any one f i e l d . Voca t iona l 
t r a i n i n g programs have a l s o been emphas ized . Moreover, t h e d e v e l o p -
ment of c o o p e r a t i v e r e g i o n a l a g r i c u l t u r a l s e t t l e m e n t s around urban 
c e n t e r s has p e r m i t t e d t h e maximum use of r e s o u r c e s i n b o t h a r e a s . 

F i n a l l y , one may ask what k i n d of economic c o o p e r a t i o n i s 
f e a s i b l e and f o r e s e e a b l e between I s r a e l and h e r n e i g h b o r s , presuming 
an end to t h e c u r r e n t A r a b - I s r a e l c o n f l i c t . As a p a r t i a l answer to 
t h i s q u e s t i o n , i t would seem t h a t I s r a e l could o f f e r t o t h e Arab 
s t a t e s t h e programs and p l a n s which i t ha s found s u c c e s s f u l i n mee t -
ing some of t h e m u l t i - f a c e t e d c h a l l e n g e s of Middle E a s t e r n geography , 
such as advanced methods of i r r i g a t i o n , d r a i n a g e , s o i l c o n s e r v a t i o n 
and use of f e r t i l i z e r s . In a l l t h e s e a r e a s , t h e development of t h e 
c o u n t r y ' s youth through t r a i n i n g and s e r v i c e s abroad has been one of 
t h e most i m p o r t a n t b e n e f i t s . Moreover , a l i m i t e d number of j o i n t Arab-
I s r a e l i v e n t u r e s have been a t t e m p t e d i n s i d e I s r a e l . For example , a 
t ype of dê  f a c t o P a l e s t i n i a n Common Marke t , which has developed o u t 
of f i v e y e a r s of I s r a e l i o c c u p a t i o n i n t h e West Bank and t h e Gaza 
S t r i p , now employs some 40,000 Arab workers i n I s r a e l i n c o n s t r u c t i o n 
and a g r i c u l t u r a l work. Fu r the rmore , g r e a t e r u t i l i z a t i o n of t h e s k i l l s 
of Jewish r e s i d e n t s i n Arab c i t i e s might prove u s e f u l t o t h e Arab 
c o u n t r i e s . 

Two t h i n g s , however , shou ld be s a i d i n r e g a r d t o t h e o v e r -
a l l p r o s p e c t s f o r c o o p e r a t i o n . F i r s t , I s r a e l i s a t t empt to r o m a n t i -
c i z e t h e b e n e f i t s p o s s i b l e f rom r e g i o n a l c o o p e r a t i o n and, second , 
Arabs tend t o e x a g g e r a t e t he p o s s i b i l i t y of I s r a e l i economic domina-
t i o n and expans ion should programs of c o o p e r a t i o n be a t t e m p t e d . 
R e a l i s t i c a l l y , a l though many schemes have been p roposed , t h e r e has 
been very l i t t l e r e a l i n t e r - A r a b economic c o o p e r a t i o n . Also working 
a g a i n s t f u t u r e c o o p e r a t i o n would appear t o be t h e economic, t e c h n o -
l o g i c a l and c u l t u r a l gap between I s r a e l and t h e Arab c o u n t r i e s . 
Moreover , based on p a s t e x p e r i e n c e , t h e types of p r o j e c t s Arab e n t r e -
p r e n e u r s a r e i n t e r e s t e d i n i n v e s t i n g i n do no t meet I s r a e l i n e e d s . 

F i n a l l y , i t i s i m p o r t a n t to keep i n mind t h e f a c t t h a t 
I s r a e l and t h e Arab c o u n t r i e s have developed t h e i r own d i s t i n c t 
p a t t e r n s of t r a d e and development ove r t h e p a s t t w e n t y - f i v e y e a r s 
and t h a t any p o s s i b i l i t i e s of r e a l c o o p e r a t i o n were c e r t a i n l y g r e a t e r 
f i f t e e n y e a r s ago than they a r e t o d a y . I s r a e l ' s f o r e i g n t r a d e today 
i s mos t ly w i t h advanced c o u n t r i e s of Europe and t h e US, though a 
sma l l amount of t r a d e i s w i t h Asian and A f r i c a n c o u n t r i e s . 

I t i s t r u e t h a t bo th I s r a e l and t h e n e i g h b o r i n g Arab 
c o u n t r i e s would b e n e f i t enormously from some s o r t of a p e a c e f u l 
s e t t l e m e n t . S p e c i f i c a l l y , t h e r e d u c t i o n of m i l i t a r y e x p e n d i t u r e s 



and t h e end of t h e d e s t r u c t i o n of t h e i r r e s p e c t i v e c o u n t r y s i d e s 
would have a major impact on t h e economies of b o t h s i d e s . Perhaps 
of even g r e a t e r impor tance f o r t h e f u t u r e i s t h a t such a s e t t l e -
ment would make r e g i o n a l c o o p e r a t i o n a more f e a s i b l e p o s s i b i l i t y , 
p a r t i c u l a r l y f o r such j o i n t p r o j e c t s as l a b o r exchange , t r a d e and 
t o u r i s m . However, hopes shou ld n o t be r a i s e d too h igh f o r j u s t as 
t h e l a c k of c o o p e r a t i o n has had only a m a r g i n a l long term e f f e c t 
on t h e economies of I s r a e l and t h e Arab c o u n t r i e s , so c o o p e r a t i o n 
may a l s o have only a m a r g i n a l economic e f f e c t . 

k • k  it  

Coopera t ion among the c o u n t r i e s of the N i l e R i v e r v a l l e y 
i s a much more f e a s i b l e p r o s p e c t , a l t hough t h e c u r r e n t economies , 
growth p o t e n t i a l , and problems f a c i n g them a r e u n i q u e l y d i f f e r e n t . 
The Sudan, f o r example , s t a n d s i n sha rp c o n t r a s t t o L i b y a , w i t h i t s 
r a p i d l y growing urban a r e a s , and to o v e r p o p u l a t e d Egyp t , w i t h i t s 
f i n a n c i a l d e f i c i t s and t roub lesome m i l i t a r y p r o b l e m s . Although i t 
i s t h e l e a s t known of t h e t h r e e , Sudan i s t h e l a r g e s t coun t ry i n 
A f r i c a and t h e Middle E a s t , encompassing some one m i l l i o n s q u a r e 
m i l e s of t e r r i t o r y . Sha r ing a common b o r d e r w i t h two Arab and s i x 
A f r i c a n c o u n t r i e s , i t s e r v e s as a b r i d g e between Muslim North A f r i c a 
and Asia and Black A f r i c a . I t s p o t e n t i a l i n te rms of g e o p o l i t i c a l 
impor tance i s as w e l l known as t h e n o r t h - s o u t h p o l i t i c a l c o n f l i c t 
which i n h i b i t s i t s p o t e n t i a l growth. 

The c o u n t r y ' s n o r t h - s o u t h d ichotomy, so f a m i l i a r t o 
many, i s a g r e a t o v e r s i m p l i f i c a t i o n of t h e i n t r i c a t e d i v e r s i t y of 
t h e Sudan. The Sudan i s demograph ica l l y complex: i t has some 
597 e t h n i c groups s p e a k i n g 56 ma jo r d i a l e c t s . The t h r e e s o u t h e r n 
p r o v i n c e s , which c o n t a in o n e - f o u r t h of t h e t o t a l p o p u l a t i o n of t h e 
c o u n t r y , may be c h a r a c t e r i z e d as mos t ly N e g r o i d , some 25 p e r cent of 
whom a r e C h r i s t i a n , between t h r e e and f i v e p e r c e n t of whom a re 
Muslim and t h e remainder A n i m i s t s . The p e o p l e of t h e s i x n o r t h e r n 
p r o v i n c e s , most of whom a r e Sunni Muslims, a r e mixed: S e m i t i c , 
Hamit ic and Negro id . The n o r t h , w h i l e t i e d more c l o s e l y t o t h e Arab 
w o r l d , c o n s t i t u t e s a symbios i s of Arabism and A f r i c a n i s m . In bo th 
n o r t h •and s o u t h , however, t h e r a c i a l and r e l i g i o u s groups a re se ldom 
pu re and h o s t i l i t i e s based on v a r i o u s d i f f e r e n c e s abound. 

The Sudanese economy i s i n d i r e s t r a i t s , b e i n g based on a 
s i n g l e cash crop of long s t a p l e c o t t o n and i t s byp roduc t s on which 
t h e count ry has t r a d i t i o n a l l y depended f o r more than 90 p e r c e n t of 
i t s f o r e i g n exchange . The demand f o r t h e c rop , however, i s d e c l i n i n g 
because of wor ld market f l u c t u a t i o n s and t h e a v a i l a b i l i t y of s y n t h e t i c 
s u b s t i t u t e s . The Sudan has a l s o been cut o f f f rom i t s - f o r m e r marke t s 
due to the c l o s u r e of t he Suez Canal , and i t may be c o r r e c t t o say 
t h a t t h i s has caused g r e a t e r h a r d s h i p s i n t h e Sudan than i n p r a c t i c a l l y 
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any o t h e r Arab c o u n t r y . Trade i s a l s o i n h i b i t e d by t h e p r e s e n t 
s t a t e of t h e communications and t r a n s p o r t a t i o n ne twork . In 
the whole of t h e Sudan t h e r e i s on ly one paved r o a d ; o t h e r r o a d s , 
such as they a r e , a r e l i t t l e more than g r a v e l and d i r t t r a c k s . 
There i s one na r row-gauge , s i n g l e t r a c k r a i l r o a d i n t h e c o u n t r y . 
This l a c k of t r a n s p o r t a t i o n and communication f a c i l i t i e s has con-
s i d e r a b l e i n f l u e n c e upon t h e p o l i t i c a l s i t u a t i o n and upon Sudan ' s 
p o s s i b i l i t i e s f o r economic growth . 

D e s p i t e t h e s e i n f r a s t r u c t u r a l d e f i c i e n c i e s , t h e Sudan has 
a number of s t r o n g economic a s s e t s . While n e i g h b o r i n g L ibya and 
Saudi Arab i a have l a r g e c a p i t a l s u r p l u s e s and an exces s of energy 
r e s o u r c e s i n t h e form of e a s i l y e x p o r t e d p e t r o l e u m , b o t h a r e p lagued 
by t h e l a c k of w a t e r i n s t r a t e g i c r e g i o n s . The Sudan, by c o n t r a s t , 
has adequa te w a t e r s u p p l i e s i n most a r e a s . A d d i t i o n a l l y , t h e Sudan 
o f f e r s s e v e r a l complementary r e s o u r c e s o r s e r v i c e s to t h e economic 
a s s e t s and needs of h e r Arab and A f r i c a n n e i g h b o r s . For example, 
i t has abundant l and f o r a g r i c u l t u r a l development in t h e s o u t h e r n 
and w e s t e r n r e g i o n s and a l o n g s i d e i t s m a j o r r i v e r s . On t h e o t h e r 
hand , i t l a c k s manpower. Egypt i s j u s t t h e o p p o s i t e : i t l a c k s 
land b u t has an ove r supp ly of manpower. Sudan and Egypt b o t h , how-
e v e r , have adequa te w a t e r f o r a g r i c u l t u r e , i r r i g a t i o n and h y d r o -
e l e c t r i c i t y . Both a l s o have abundant s u n s h i n e a l though p r o d u c t i o n 
c o s t s of s o l a r energy t o s a t i s f y even l o c a l demands make development 
of t h i s s o u r c e of energy p r o h i b i t i v e l y expens ive a t t h e p r e s e n t t i m e . 
The a l t e r n a t i v e t o pe t ro l eu m energy i n t h e Sudan — and pe rhaps i n 
Egypt a l s o — i s t h e r e f o r e h y d r o e l e c t r i c i t y . However, i n o r d e r t o 
r e a l i z e the p o t e n t i a l of t h i s r e s o u r c e , a v a s t and c o s t l y network 
i s needed t o t r a n s p o r t t he e n e r g y . For example , t h e r e i s now no 
e f f e c t i v e l i n k f rom t h e Rosaras Dam on t h e Blue N i l e , immedia te ly 
n o r t h of t h e Sudan-E th iop ia n b o r d e r , t o t h e a r e a s of g r e a t e s t con-
sumption e l s e w h e r e i n t h e c o u n t r y . As a r e s u l t , i n l i e u of o t h e r 
forms of e n e r g y , ke ro sen e and b u t a n e gas con t inue to be used t o 
s a t i s f y l o c a l consumption. 

The d i s c o v e r y of o i l would o b v i o u s ly be of g r e a t b e n e f i t t o 
t h e Sudanese economy. E x p l o r a t i o n of Sudan ' s m ine ra l r e s o u r c e s i s now 
i n p r o c e s s bu t on a l i m i t e d s c a l e due t o a l a c k of d i v e r s i t y i n t h e 
c o u n t r y ' s economic i n f r a s t r u c t u r e and t h e i n a b i l i t y of t h e gove rn -
ment t o f i n a n c e e x p l o r a t i o n p r o j e c t s i t s e l f . However, i n view of the 
e x i s t e n c e of o t h e r energy s o u r c e s i n t h e country which could be 
developed i n t h e i n t e r i m a t r e l a t i v e l y l e s s c o s t , i t would be a m i s -
t a k e f o r Sudan to w a i t f o r f o r e i g n companies t o c a r r y o u t e x p l o r a t i o n 
p r o j e c t s f o r p e t r o l e u m , e s p e c i a l l y when t h e l i k e l y outcome of such 
v e n t u r e s i s a t p r e s e n t unknown. 

Sudan ' s c e r t a i n economic a s s e t s a r e t o be found i n t h r e e 
o t h e r a r e a s — animal h u s b a n d r y , the f i s h i n g i n d u s t r y and a g r i c u l t u r e . 



In t h e w e s t e r n and s o u t h e r n r e g i o n s , c a t t l e a r e numerous and h e a l t h y . 
L i k e w i s e , t h e r e i s an abundance and v a r i e t y of f r e s h w a t e r f i s h which 
could be e x p o r t e d . The l a c k of r e f r i g e r a t i o n and canning f a c i l i t i e s , 
however , l i m i t t he p o t e n t i a l of t he f i s h i n g i n d u s t r y a t t h i s t i m e . 
In t h e v e g e t a b l e and f r u i t growing a r e a s of t h e s o u t h and a long t h e 
N i l e , t h e r e i s s p e c t a c u l a r a g r i c u l t u r a l p o t e n t i a l . An amazing 
v a r i e t y of f r u i t and v e g e t a b l e c rops could be grown, bu t c u r r e n t p r o -
d u c t i o n i s c o n c e n t r a t e d on ly i n a few p r i v a t e l y owned e n t e r p r i s e s on 
t h e banks of t h e Blue N i l e . Given adequa te i n v e s t m e n t , p r o d u c t i o n 
of mea t , f r u i t and v e g e t a b l e s could e a s i l y be t r i p l e d . 

B e f o r e t h e Sudanese economic p o t e n t i a l can be r e a l i z e d , 
however , i t would seem t h a t c e r t a i n s p e c i f i c changes must o c c u r . 
F i r s t , e f f o r t s must be made t o i n s u r e p o l i t i c a l s t a b i l i t y i n t h e s o u t h . 
Second, n e c e s s a r y i nves tmen t must be s e c u r e d i n t h e t h r e e a r e a s of 
p o t e n t i a l development o u t l i n e d above. T h i r d , s u f f i c i e n t marke t s 
must be a r r a n g e d . Land i s cheap and of good q u a l i t y i n t h e Sudan and 
w a t e r i s abundan t , bu t m a r k e t i n g remains a p rob lem. The g r e a t f r u i t 
and v e g e t a b l e growing a r e a s of t h e s o u t h , f o r example , a r e e a s i l y 
a c c e s s i b l e t o ready marke t s i n L ibya and Saudi A r a b i a , n e i t h e r of 
which can meet t h e i r own food n e e d s . S p e c i f i c a l l y , i n Saudi A r a b i a 
t h e H i j a z i s much c l o s e r t o t h e Sudan than t h o s e a r e a s which p r e s e n t l y 
supply i t w i t h f r e s h p r o d u c e . The Saud i s have t h e money and t h e 
Sudanese have the l a n d and p r o d u c e . 

Concerning t h e problem of adequa te i n v e s t m e n t s , t h e r e i s 
ev idence t h a t some of t h e o i l - r i c h c o u n t r i e s of t h e a r e a have an 
i n c e n t i v e t o i n v e s t i n such l o w - p r o f i t , o i l - p o o r c o u n t r i e s as t h e 
Sudan. For example , t h e Kuwayt Arab Development Fund sponso red i t s 
f i r s t p r o j e c t i n t h e Sudan. Other i nves tmen t p o s s i b i l i t i e s would 
appear t o e x i s t through a s s i s t a n c e f rom L i b y a , s h o u l d a s i m i l a r f u n d 
be developed t h e r e . I t may a l s o be t r u e t h a t once the c a p i t a l s u r -
p l u s c o u n t r i e s have e x h a u s t e d t h e p o s s i b i l i t i e s of h i g h - p r o f i t p r o -
grams e l s e w h e r e , they w i l l b e g i n t o t u r n t o a r e a s y i e l d i n g lower 
p r o f i t s bu t which can pe rhaps o f f e r s u b s t a n t i a l p o l i t i c a l r e t u r n s . 
However, b e f o r e a l l t h i s i s p o s s i b l e a s i g n i f i c a n t a t t i t u d i n a l change 
w i l l have to occur among t h e Sudanese t hemse lve s — i n bo th t h e g o v e r n -
ment and p r i v a t e s e c t o r s . In s h o r t , a new economic man must be c r e a t e d . 

F i n a l l y , can the development of Sudan ' s most obv ious a s s e t 
— a g r i c u l t u r e — be c o n s i d e r e d f e a s i b l e , g iven t h e e x i s t i n g r e s o u r c e s ? 
The answer would seem to be y e s . By way of i l l u s t r a t i o n , c o n s i d e r t h e 
f a c t t h a t t h e roughly 1000 m i l e s between Aswan and Cai ro s u p p o r t 36 ,000 
Egyp t i ans a t t h e p r e s e n t t i m e . I f a l l t h e Sudanese peop l e were s e t t l e d 
a long t h e White N i l e , t h e Blue N i l e and t h r e e o t h e r m a j o r r i v e r s 
( c u r r e n t l y about o n e - h a l f of Sudan ' s p o p u l a t i o n l i v e s a long t h e r i v e r s ) , 
app rox ima te ly f i v e m i l l i o n peop le could be s u p p o r t e d f o r each 1000 m i l e s 
of r i v e r l a n d . In a d d i t i o n , t h e land i s more f e r t i l e and t h e r e i s much 
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more a v a i l a b l e i n t h e way of w a t e r and o t h e r n a t u r a l r e s o u r c e s . 
Moreover, Sudanese c u l t i v a t o r s have an advantage ove r Europeans 
i n t h a t they have l a r g e amounts of f e r t i l e ac r eage which may be 
bought a t lower p r i c e s . F i n a l l y , a l t h o u g h i t i s t r u e t h a t t h e 
Sudan has a s h o r t a g e of n e c e s s a r y manpower, n e i g h b o r i n g Egypt could 
c o n t r i b u t e manpower f o r i r r i g a t i o n and l a b o r f o r i n t e n s i v e a g r i -
c u l t u r e . 

R a p p o r t e u r : Nan Burroughs Anthony 
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Mine i s b i l l e d as t he Concluding Address , bu t I s h a l l 
no t be so presumptuous as to conclude what so many e x p e r t s , f a r 
more q u a l i f i e d than I , have s a i d . I s h a l l t r y t o summarize t h e i r 
main f i n d i n g s . T h i s , f o r t u n a t e l y , demands no o r i g i n a l i t y , bu t b e -
f o r e b e g i n n i ng I would l i k e t o make one s m a l l c o n t r i b u t i o n . I have 
always though t t h e s u b j e c t of Middle E a s t O i l l e n t i t s e l f t o p o e t i c 
t r e a t m e n t and t h a t t he P e r s i a n p o e t s p r o v i d e d e x c e l l e n t models f o r 
t h i s p u r p o s e . Many y e a r s ago, i n 1950, I s t a r t e d a poem p a t t e r n e d 
on F i r d a w s i ' s Shahnameh, c a l l e d Naf tnameh. The f i r s t c o u p l e t ran 
as f o l l o w s : 

 A y i d a t - i - D u w l a t az S h i r k a t - i - N a f t , 
Kumak kardand B a r n a m i h - i - S a l i h H a f t * 

But a t t h a t p o i n t t h e i n d u s t r y was n a t i o n a l i z e d , r evenues d r i e d up 
and t h e SYP was d i s c o n t i n u e d , so my poem came t o an a b r u p t end. 

More r e c e n t l y I dec ided t o t r y a g a i n , t h i s t ime t a k i n g as 
my model t h e q u a t r a i n s of Omar Khayyam (whose r e a l name I have d i s -
covered t o have been Omar Zayya t , Omar t h e o i l - m a k e r ) . Here i t i s : 

The wor ld can r o i l 
And t h e world can b o i l 
But i t c a n ' t do w i t h o u t 
Middle E a s t o i l . 

We can work and t o i l . 
We can d ig the s o i l . 
But we have no s u b s t i t u t e 
For Middle E a s t o i l . 

More p r e c i o u s than p e a r l , 
More e x c i t i n g than g i r l , 
Th i s and much more 
I s Middle Eas t o i l . 

* Government income f rom t h e Oi l Company 
Was h e l p f u l t o t h e Seven-Year P lan 
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But t h e r e a r e k n o t s t o u n c o i l 
And p l o t s to f o i l 
I f we a r e t o c o n t i n u e g e t t i n g 
Middle E a s t o i l . 

The f i r s t o v e r r i d i n g f a c t , b r o u g h t out by A. J . Meyer and 
t h e s p e a k e r s on Fr iday m o r n i n g ' s p a n e l , i s t h a t demand f o r energy i n 
g e n e r a l i s go ing to con t inue t o grow i n t h e f o r e s e e a b l e f u t u r e — 
a t say f i v e p e r cent p e r annum, as e s t i m a t e d by Mr. Emerson. The 
second i s t h a t o i l w i l l have to p r o v i d e the g r e a t e r p a r t of t h e huge 
i n c r e m e n t . A. J . ve ry r i g h t l y p o i n t e d o u t t h a t we a re a l l r e s p o n s i b l e 
f o r t h e r a t h e r s canda lous w a s t e of energy t h a t i s c h a r a c t e r i s t i c of 
t h e Uni ted S t a t e s and o t h e r advanced s o c i e t i e s , and gave some t e l l -
i n g examples . Elsewhere I have g iven some o t h e r examples . But I 
b e l i e v e A. J . would agree w i t h me t h a t w h i l e much ought t o be done 
t o reduce t h i s w a s t e , t h e l i k e l i h o o d i s t h a t no t much w i l l be done. 
As Mr. Ca r l smi th reminded u s , t he amount s p e n t on r e s e a r c h on t h e 
demand f o r energy i s only a t i n y f r a c t i o n of t h a t spen t on r e s e a r c h 
on t h e supp ly s i d e . 

What then a re t h e p r o s p e c t s f o r supply? Dr. H u b b e r t ' s 
very i n t e r e s t i n g paper had , on me a t any r a t e , a very humbling e f f e c t . 
Compared t o t h e t ime span of man 's r eco rded h i s t o r y , t h e e r a of t h e 
f o s s i l f u e l s seems very b r i e f i n d e e d . Of course he d id i n d i c a t e how 
t e n t a t i v e a l l e s t i m a t e s of energy r e s o u r c e s a r e — one s u s p e c t s t h a t 
t h e main d i f f e r e n c e s between t h e v a r i o u s f i g u r e s can be t r a c e d t o 
t h e s t a t e of d i g e s t i o n of t h e c o m p i l e r s , or t h e q u a r r e l s they had t h a t 
morning w i th t h e i r w i v e s . But whichever f i g u r e s we t a k e some f a c t s 
seem c l e a r : t h a t , compared to p r e s e n t l e v e l s of o u t p u t , t he r e s o u r c e s 
of o i l and even c o a l a r e no t very g r e a t ; t h a t p r o d u c t i o n and consump-
t i o n have been growing a t e x p o n e n t i a l r a t e s , and t h a t such r a t e s of 
growth cannot be s u s t a i n e d f o r very much l o n g e r . Indeed i n the Uni ted 
S t a t e s we seem t o have passed our peak and to be on t h e o t h e r s i d e of 
t h e hump — an e x p e r i e n c e ve ry f a m i l i a r t o a l l of us Middle E a s t e r n e r s 
who have t r i e d to r i d e a camel . 

At t h i s p o i n t we shou ld remember the very w i s e remarks of 
Mr. Dole , r e g a r d i n g the Uni ted S t a t e s ' b e l i e f t h a t we can make up our 
d e f i c i e n c i e s f rom o t h e r s o u r c e s "on our terms and a t our p r i c e s . " 
Of course we c a n ' t : t h e r e a r e the competing c la ims of o t h e r consumers 
— Europe , J a p a n , Sov ie t Union, e v e n t u a l l y China — who may be a b l e 
to o f f e r b e t t e r t e r m s , bo th economic and p o l i t i c a l . 

Are t h e r e no o t h e r sou rce s of energy t h a t can be used? 
As v a r i o u s s p e a k e r s , n o t a b l y Mr. C a r l s m i t h , p o i n t e d o u t : t h e r e a r e . 
Nuc lea r energy w i l l become i n c r e a s i n g l y impor tan t and s h a l e and t a r 
sands w i l l be e x p l o i t e d . But a l l t h e s e a l t e r n a t i v e s a r e a v a i l a b l e 
only a t a h i g h c o s t , and w i l l t a k e a l ong t ime t o d e v e l o p . 



Let us t h e n , w i t h Dr. King, t a k e a n o t h e r and c l o s e r look a t 
o i l s o u r c e s . Not s u r p r i s i n g l y , he p o i n t s out t h a t t h e g i a n t f i e l d s 
a r e i n t h e Middle E a s t , Nor th A f r i c a and i n t h e Muslim a r e a s of t h e 
Sov ie t Union. I say n o t s u r p r i s i n g l y because t h a t was p r e d i c t e d i n 
I s s a w i ' s Law of 1951 which s t a t e d : "Where t h e r e a r e Muslims t h e r e i s 
o i l , t h e converse i s n o t t r u e . " He e x p e c t s t he S o v i e t Union t o have 
a s u r p l u s by 1980, which could go t o Japan and p e r h a p s t h e Uni t ed 
S t a t e s — o t h e r e x p e r t s a r e no t so s u r e , and f o r e s e e a d e f i c i t due t o 
t o r i s i n g consumpt ion. The Nor th Sea w i l l meet a s i g n i f i c a n t f r a c t i o n 
of E u r o p e ' s needs of o i l and g a s , as w i l l West A f r i c a n o i l . The 
A r c t i c , I n d o n e s i a and o t h e r s o u r c e s w i l l p l a y t h e i r p a r t , as w i l l 
more e x p l o r a t i o n i n t h e c o n t i n e n t a l s h e l v e s and s l o p e s and secondary 
and t e r t i a r y r e c o v e r y . B u t , as f a r as one can s e e , t h e b u l k of t h e 
increment i n world o i l consumption w i l l have t o be p r o v i d e d by t h e 
Middle Eas t and Nor th A f r i c a . 

But , as F r i d a y a f t e r n o o n ' s ve ry a b l e p a n e l i s t s reminded 
u s , o i l i s no t j u s t a q u e s t i o n of d e p o s i t s bu t of economics and 
p o l i t i c s . Mr. Emerson reminded us t h a t to f i n d t h e 500 b i l l i o n 
b a r r e l s we s h a l l need between 1970 and 1985 w i l l demand immense sums 
of money, and t h a t ØI n v e s t o r s cannot be coerced i n t o making an i n v e s t -
ment . They must be wooed ." But he a l s o p r e d i c t e d — r i g h t l y , I am 
s u r e — t h a t energy c o s t s w i l l i n c r e a s e a p p r e c i a b l y — i n o t h e r words 
consumers can be r a p e d . 

Dr. Mallakh reminded us of t h e economic and p o l i t i c a l com-
p l e x i t i e s of t h e s i t u a t i o n . There was n o t an i d e n t i t y of i n t e r e s t s 
between a l l p roduc ing c o u n t r i e s , n o r was t h e i r b e h a v i o r i d e n t i c a l . 
He thought t h a t we had e x a g g e r a t e d t h e i n s e c u r i t y of Arab o i l and 
t h e i r r a t i o n a l i t y of Arab governments and seemed to imply t h a t t h e 
l a t t e r were r e a s o n a b l y r a t i o n a l . And much of what appeared t o be 
economica l ly i r r a t i o n a l was p o l i t i c a l l y m o t i v a t e d — 
f o r example L i b y a ' s n a t i o n a l i z a t i o n of B r i t i s h Pe t ro l eum — and was 
i n r e s p o n s e to what was r ega rded as an a n t i - A r a b p o l i c y on t h e p a r t 
of t h e Uni ted S t a t e s and B r i t a i n . 

Why B r i t a i n and n o t t h e Uni ted S t a t e s ? There i s an A r a b i c 
p rove rb which s a y s : "He c o u l d n ' t d e a l w i t h h i s m o t h e r - i n - l a w so he 
took on h i s w i f e . " 

Mr. S t a u f f e r gave us a very s p i r i t e d c r i t i q u e of Uni ted 
S t a t e s energy p o l i c y , o r t h e l a c k of one , p o i n t i n g out i t s numerous 
and p ro found i n c o n s i s t e n c i e s and c o n t r a d i c t i o n s . What we seemed t o 
have ach ieved was "a h igh p r i c e w i t h minimum s e c u r i t y " — n o t the 
b e s t terms f o r an i n s u r a n c e p o l i c y . 

Examining t h e p o s s i b l e dangers f a c i n g f o r e i g n s o u r c e s of 
o i l impor ted i n t o t h e Uni ted S t a t e s , he t hough t a d e l i b e r a t e b o y c o t t 



u n l i k e l y , bu t p h y s i c a l d e s t r u c t i o n of t h e f a c i l i t i e s much more 
p r o b a b l e . This could occur as a r e s u l t of a c i v i l war i n 
Venezue la , a c o n f l i c t i n t h e P e r s i a n Gulf o r a resumpt ion of t he 
A r a b - I s r a e l i war . 

Mr. Akins i n d i c a t e d some of t h e d imensions of t h e Uni ted 
S t a t e s ' problem by p o i n t i n g ou t t h a t , whereas i n 1970 we impor ted 
3.2 m i l l i o n b / d , t h e e s t i m a t e f o r t h i s y e a r was 4 .6 m i l l i o n , f o r 
1973 s i x m i l l i o n and f o r 1980 a minimum of 12 m i l l i o n b / d . This 
would c o s t a t l e a s t $10 b i l l i o n n e t , i . e . a f t e r d e d u c t i ng t h e r e -
t u r n f low of p r o f i t s and payments f o r i n c r e a s e d e x p o r t s . He r e -
minded us t h a t s i n c e 1967 we had been l i v i n g i n a s e l l e r s ' ma rke t , 
and t h a t t h e ascendancy of t h e p r o d u c e r s would p robab l y con t inue 
th rough t h e 1980s . The o ld conces s ion sys tem, which had done good 
s e r v i c e i n i t s day, was no l o n g e r a c c e p t a b l e to p roduce r governments , 
and new forms of c o o p e r a t i o n would have t o be d e v i s e d . 

I s h a l l n o t a t t emp t t o do j u s t i c e t o Mr. Yamani ' s very 
f r a n k and i n f o r m a t i v e a d d r e s s , which i s s t i l l f r e s h i n your e a r s 
and whose i m p l i c a t i o n s you a r e ; I am s u r e , s t i l l p o n d e r i n g . He 
proposed 51 p e r c e n t p a r t i c i p a t i o n , as t h e only a l t e r n a t i v e t o 
n a t i o n a l i z a t i o n . P a r t i c i p a t i o n would c r e a t e a community of i n t e r e s t s 
between p r o d u c e r s and consumers . P r o d u c e r s would t he n have an i n c e n -
t i v e to i n v e s t some of t h e i r s u r p l u s revenues i n marke t ing t h e i r 
s h a r e of o i l , p u t t i n g up i n t h e consumer c o u n t r i e s f a c i l i t i e s f o r 
t h i s p u r p o s e . Consumers would b e n e f i t by t h e l i n k s and s t a b i l i t y 
c r e a t e d . One would hope t h a t t he r e - f o r m ed (and h o p e f u l l y reformed) 
companies would be a b l e to c a r ry o u t , i n t h e world m a r k e t s , some of 
t h e f u n c t i o n s now per formed by t h e i n t e r n a t i o n a l o i l companies , 
though t h e r e would of course s t i l l be room f o r t h e l a t t e r . He con-
e luded by p r o p o s i n g a commercial agreement between t h e Uni ted S t a t e s 
and Saudi A r a b i a , g i v i n g p r e f e r e n t i a l t r e a t m e n t i n t h i s country t o 
Saudi o i l and o i l c a p i t a l . 

As f o r t h i s S a t u r d a y ' s p a n e l s , t hey d e a l t w i t h t h e impact 
of t h e o i l on t h e r e g i o n . S ince my numerous t a l e n t s do n o t i n c l u d e 
u b i q u i t y , I was n o t ab l e to f o l l o w a l l t h r e e d i s c u s s i o n s s i m u l t a n e o u s l y . 
I got the i m p r e s s i o n t h a t , a s t he Arab ic s a y i n g goes — each was s i n g -
i n g h i s own t u n e , which i s n o t s u r p r i s i n g s i n c e each has a very i n t e r -
e s t i n g tune to which t o s i n g . Dr. Zonis was s t r u c k by t h e f a c t t h a t 
i n I r a n r a p i d growth i n GNP had n o t been accompanied by economic d i v e r -
s i f i c a t i o n o r economic and s o c i a l j u s t i c e . Dr. Bech to ld was impressed 
by t h e p o t e n t i a l i t i e s of coup l ing the a g r i c u l t u r a l r e s o u r c e s of t h e 
Sudan w i t h t h e c a p i t a l and marke t s p rov ide d by L ibya . Mr. Dinsmore 
was s t r u c k by t h e f l e x i b i l i t y shown by t h e Gulf Arabs and t h e i r 
r e sponse t o t h e new world c r e a t e d by o i l and o i l w e a l t h . Mr. Remba 
p o i n t e d out t h a t I s r a e l has begun t o p l a y a s i g n i f i c a n t r o l e i n 
world o i l m a r k e t s , th rough p i p e l i n e s , t a n k e r s , r e f i n e r i e s and o v e r s e a s 



e x p l o r a t i o n . Mrs. Car l son reminded us t h a t Turkey — no t a ma jo r 
p roduce r bu t i n every o t h e r r e s p e c t one of t h e most i m p o r t a n t 
c o u n t r i e s of t h e r e g i o n — was f a c i n g t h e same k i n d of problems as 
I r a n and some of i t s o t h e r n e i g h b o r s . Dr. Alnas rawi gave us a 
thorough s tudy of t h e impact of o i l on t h e economic development of 
I r a q . Th i s had been s m a l l e r t h an might have been e x p e c t e d , p a r t l y 
because of t h e enc lave n a t u r e of t h e o i l i n d u s t r y i n t h e economy of 
I r a q — and indeed i n o t h e r c o u n t r i e s — and p a r t l y because of t h e 
poor implementa t ion of t h e s u c c e s s i v e development p l a n s . 

Mr. Ottaway drew our a t t e n t i o n t o a ve ry i n t e r e s t i n g p o l i -
t i c a l and s o c i a l phenomenon: t he r i s e of a b u r e a u c r a t i c and t e c h -
n o c r a t i c c l a s s i n A l g e r i a , and p o i n t e d out t h a t o i l had had a 
modera t ing e f f e c t on i t s o u t l o o k and p o l i c y . L a s t l y , two s p e a k e r s 
reminded us t h a t t h e r e i s more t o t h e Middle Eas t than o i l . 
Dr. Tannous s t u d i e d t h e impact of o i l on t h e a g r i c u l t u r e of t h e 
r e g i o n , which i s s t i l l t h e s o u r c e of l i v e l i h o o d of by f a r t h e g r e a t e r 
p a r t of t h e p o p u l a t i o n and, i n a l l bu t t he m a j o r o i l p r o d u c e r s , i s 
s t i l l t h e l a r g e s t segment of GNP and t h e main s u p p l i e r of e x p o r t s . 
And Dr. Nader r a i s e d some i m p o r t a n t q u e s t i o n s r e g a r d i n g the a t t empt 
t o develop t h e human r e s o u r c e s of t h e regioriy d i s c u s s e d t h e b a s e s 
on which such a t t e m p t s had been made and e v a l u a t e d t h e i r degree of 
s u c c e s s . 

I promised t o summarize f a i t h f u l l y , and t h i s I have done. 
I s t h e r e a n y t h i ng t o be s a i d i n conc lus ion? Only t h i s , t h a t t h e 
e x c e l l e n t p a p e r s p r e s e n t e d a t t h i s c o n f e r e n c e — and which I hope 
w i l l soon be p u b l i s h e d so t h a t we can g ive them t h e a t t e n t i o n they 
d e s e r v e — have demons t ra ted w i t h g r e a t c l a r i t y and cogency what we 
had a l l known vaguely b e f o r e . The w o r l d ' s energy needs a r e growing 
r a p i d l y . The only a v a i l a b l e s o u r c e of s u r p l u s energy in t h e imme-
d i a t e f u t u r e i s t h e Middle Eas t and Nor th A f r i c a . The impact of 
o i l i s hav ing a deep, and on t h e whole b e n e f i c i a l , e f f e c t on Middle 
E a s t e r n economies and s o c i e t i e s . Here i s a p e r f e c t case f o r a 
mar iage de convenance. But n a t i o n s , l i k e young p e o p l e , a r e n o t 
swayed by c o n s i d e r a t i o n s of convenience a l o n e . There w i l l be many 
g u s t s of p a s s i o n , many q u a r r e l s , and much s u f f e r i n g and angu i sh and 
t e a r s on bo th s i d e s b e f o r e t h i n g s s e t t l e down t o t h e p a t t e r n of 
m a t u r e , e a s y , domes t i c r e l a t i o n s which mutua l i n t e r e s t s so obv ious ly 
d i c t a t e . 
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WORLD ENERGY DEMANDS AND THE MIDDLE EAST 

26th Annual Conference of the Middle E ast In s t i t u t e 
i n Conjunction with Georgetown Un iversi ty 

At the Georgetown Un ivers i ty Law Center 
Washington, D. C. 

September 29-30, 1972 

Program 

Fr i d ay , September 29 

8:30 to 9:30 am R eg istra t ion 

9:30 am Opening Remarks Moot Courtroom 

Parker T. Hart 

President3 The Middle East Institute 

10:00 am Presid ing: Parker T. Hart Moot Courtroom 

Keynote Address 
A. J. Meyer 

Associate Director3 Center for Middle 
Eastern Studies3 Harvard University 

10:45 am Plenary Panels Moot Courtroom 

Panel I 

PRESSURES OF ENERGY DEMANDS ON RESOURCES 

Presid ing: Hollis M. Dole3 Assistant Secretary3 
Mineral Resources3 U.S. Department of the Interior 

M. King Hubbert3 Research Geophysicist3 
U.S. Geological Survey - Survey of Total World 

Energy Resources 

Robert E. King3 Consultant - Fossil Fuels 

Roger S. Carlsmith3 Director of Energy Team3 Oak Ridge 
National Laboratory and Associate Director3 ORNL-NSF 
Environmental Program - Alternative Sources of 
Energy 
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12:30 pm Luncheon Break 

2:30 pm POLITICS OF OIL DEMAND AND SUPPLY Moot Courtroom 

Panel I I 

John D. Emerson3 Energy Economist3 Energy 
Economics Division3 The Chase Manhattan 
Bank (Mr. Emerson will also preside) 
- Nature and Background of the Bargaining 

Process 

Ragaei El Mallakh3 Professor of Econorrtics3 
University of Colorado - Interests and 
Policies of the Producing States 

Thomas R. Stauffer3 Research Associate, Center 
for Middle Eastern Studies3 Harvard University 
- Implications for United States Policy 

4:15 pm PROSPECTS FOR COOPERATION BETWEEN OIL 
PRODUCERS, MARKETERS AND CONSUMERS: Moot Courtroom 

THE ISSUE OF PARTICIPATION AND AFTER 

Presid ing: Peter F. Krogh3 Dean3 School 
of Foreign Service3 Georgetown University 

James E. Akins3 Director of the Office of 
Fuels and Energy3 U.S. Department of State 

7:00 pm Dinner Session 
Anny-Navy Town Club 

Farragut Square and Eye S t r e e t , N. W. 

8:00 pm Dinner 

Toastmaster: Francis O. Wilcox3 Dean3 School 
of Advanced International Studies3 The Johns 
Hopkins University 

Banquet Speaker: Christian A. Herter3 Jr.3 Special 
Assistant to the Secretary and Director of the 
Office of Environmental Affairs3 U.S. Department 
of State 
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Sa turday, September 30 

9:15 am Moot Courtroom 

PROSPECTS FOR COOPERATION BETWEEN OIL 
PRODUCERS, MARKETERS AND CONSUMERS: 
THE ISSUE OF PARTICIPATION AND AFTER 
(Cont .) 

Presid ing: Parker T. Hart 

Ahmad Zaki lamani3 Minister of Petroleum and 
Mineral Resources 3 Kingdom of Saudi Arabia 

0:00� am Simultaneous Panels: WHAT ARE THE IMPLICATIONS 
OF SPIRALING ENERGY DEMANDS ON THE FUTURE OF THE 
MIDDLE EAST? 

Panel I Classroom 3 
The Economic and P o l i t i c a l Impact of O i l 

upon the Middle East and North Afr i c a 

Presid ing: Vincent M. Brown3 Executive Director, 
National Petroleum Council 

Abbas Alnasrawi, Associate Professor of Economics, 
University of Vermont - Iraq as a Case Study 

David B. Ottaway, The Washington Post 
- North Africa, Focus on Algeria 

Lee F. Dinsmore, U.S. Foreign Service (Ret.) 
- Persian Gulf and Arabian Peninsula 

Panel I I Classroom 6 

Preparing for Economic D ivers i f i c a t i on and 
Strength: Int erna l P o l i t i c a l , Economic 
and Soc i a l S tra t eg i es 

Presid ing: George A. Doumani, Science Policy 
Research Division, Congressional Research 
Service3 Library of Congress 

Afif I . Tannous3 U.S. Department of Agriculture (Ret.) 
- The Promise of Oil in Agricultural Development 

Claire Nader3 Associate Director, ORNL-NSF Environmental 
Program3 Oak Ridge National Laboratory - Human Resources 

Marvin Zonis3 Associate Professor of Political and 
Social Sciences3 University of Chicago 
- Iran as a Case Study 
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Saturday, September 30 (Cont .) 

Simultaneous Panels 

10:00 am 

Panel I I I Moot Courtroom 

O il Haves and Have -Nots 
The ir R e l a t ive Developmental Posi t ions 
and Relations Between Them 

Pres id ing: Richard J. Ward, Vice President, 
R, L. Hines Associates, Inc. 

Peter K. Bechtold, Associate Professor of 
Government and Politics, University of 
Maryland - Sudan as a Case Study 

Oded I . Remba, Professor of Economics and 
Bead of Economics Program, Staben Island 
Community College - Israel as a Case Study 

Seving Carlson, Member, Senior Research S t a f f , 
Center for Strategic and International Studies, 
Georgetown University - Turkey as a Case Study 

12:00 noon M ° o t Courtroom 
Concluding Address 

Charles Issawi 
Ragnar Nurske Professor of Economics, 
Columbia University 

Adjournment of Conference 

Parker T. Hart 

Reception at Middle East I n s t i t u t e 
1761 N S t r e e t , N. W. 

3:00 pm 


