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9 .  Summary and C o n c l u s i o n s

1. I n t r o d u c t i o n .

The GCC member s t a t e s  a r e  endowed w i t h  a w e a l t h  o f  n a t u r a l  
r e s o u r c e s  w hich  i n c l u d e  v a s t  r e s e r v e s  o f  c r u d e  o i l  and n a t u r a l  
gas  as w e l l  as  m i n e r a l s .  T h e s e  r e s o u r c e s  exceed t h e  needs of t h e  
r e g i o n  and c o n s t i t u t e  an i m p o r t a n t  p a r t  o f  t h e  g l o b a l  r e s o u r c e  
s u p p l y .  In  t h e  p a s t ,  t h e  GCC member s t a t e s  c a r r i e d  t h e i r  g l o b a l  
r e s p o n s i b i l i t y  h o n o r a b l y ,  and c o n t r i b u t e d  more t h a n  t h e i r  f a i r  
s h a r e  t o  e n s u r e  a r e l i a b l e  s u p p l y  of e n e r g y  t o  t h e  g l o b a l  
c om m unity .  T h i s  was do n e,  i n  some i n s t a n c e s ,  a t  a g r e a t  expense 
t o  t h e  GCC s t a t e s  and t h e i r  n a t i o n a l s .  Th e  l o n g  te rm  i n t e r e s t  of 
t h e  r e g i o n  was s a c r i f i c e d  t o  h e l p !  s o l v e  g l o b a l  c r i s e s .

Th e  g l o b a l  r e q u i r e m e n t s  f o r  e n e r g y  a r e  i n  t h e  m i d s t  o f  c han ge .  
The e n e r g y  i n t e n s i t y  of t h e  GDP i n  t h e  c onsum ing n a t i o n s  i s  
d e c l i n i n g .  S u b s t i t u t i o n  o f  a l t e r n a t e  s o u r c e s  o f  e n e r g y  i s  
p r o c e e d i n g  w henever f e a s i b l e .  T h i s  i s  p r o g r e s s i n g ,  i n  some 
i n s t a n c e s ,  t o  s o l v e  n a t i o n a l  b a l a n c e  of pa ym ents  d e f i c i t s ,  and i n  
o t h e r s  as a r e s u l t  o f  t h e  r e p e a t e d  re co m m e n d a t io n s  of t h e  GCC 
r e p r e s e n t a t i v e s  a t  OPEC fro m  1974 t o  1979.

A t  t h e  same t i m e ,  t h e  needs o f  t h e  GCC member s t a t e s  a r e  
c h a n g i n g .  The  demands; imposed on t h e  n a t i o n a l  g o v e r n m e n t s  by t h e  
e v o l v i n g  s o c i a l  o r d e r  r e q u i r e  s o l u t i o n s  w h ic h  a r e  d i a m e t r i c a l  1 y 
d i f f e r e n t  f r o m  t h o s e  w hich  w ere  a p p r o p r i a t e  o n l y  few y e a r s  ago.  
The g o v e r n m e n ts  o f  t h e  GCC member s t a t e s  a r e  aw are of t h e  change 
and need t o  ad o pt  p o l i c i e s  w h ic h  w i l l  s a t i s f y  t h e  e m e rg in g  needs 
of t h e i r  p o p u l a t i o n .

A p o l i c y  w hich  i s  im plem en ted  as a r e s u l t  o f  s o c i a l  needs w i l l
i n e v i t a b l y  le a d  t o  change and w i l l  c a r r y  w i t h  i t  t h e  danger of
c o n f l i c t .  I f  t h e  p o l i c y  i s  p r o a c t i v e  and demands f a s t  so cidU
c h a n g e ,  i t  c o u l d  be r e s i s t e d  by  a segment of s o c i e t y .  The  
r e s i s t a n c e  can be d e m o n s t r a t e d  i n  a c o n s e r v a t i v e  b a c k l a s h , a s
miodern h i s t o r y  has shown. I f  t h e '  chan ge a r i s i n g  f ro m  t h e  new 
p o l i c y  i s  t o o  s l o w ,  i t  c o u l d  c r e a t e  d i s s a t i s f a c t i o n  among
segments  of s o c i e t y .  T h i s  c o n d i t i o n  can a l s o  l e a d  t o  s o c i a l  
u n r e s t .

In  e i t h e r  c a se  t h e  f a b r i c  o f  s o c i e t y  w i l l  be t o r n  and t h e  
p u b l i c  good w i l l  s u f f e r  as a r e s u l t  o f  t h e  c o n f l i c t .
C o n s e q u e n t l y  n a t i o n a l  g o v e r n m e n t s  w i l l  n o t  be a b l e  t o  a c t  as 
i n s t r u m e n t s  of  s t a b i l i t y  and s o u r c e s  of c o n f i d e n c e  f o r  t h e  p u b l i c  
a t  l a r g e .



More c r i t i c a l  th a n  b o th  c a s e s  i d e n t i f i e d  ab ove i s  a c o n d i t i o n  
i n  w h ic h  t h e  demands of d i f f e r e n t  s e c t o r s  of  s o c i e t y ,  f r o m  t h e i r  
g o v e r n m e n t ,  a r e  i n  d i r e c t  c o n f l i c t .  T h i s  u s u a l l y  a r i s e s  when 
s o c i a l  needs a r e  l e f t  u n a t t e n d e d  f o r  t o o  l o n g .

An i n t e g r a t e d  i n d u s t r i a l  p o l i c y  w i l l  t a k e  a l l  of  t h e s e  f o r c e s  
i n t o  c o n s i d e r a t i o n .  S p e c i f i c a l l y ,  t h e  GCC member s t a t e s  hav'e t h e  
human and n a t u r a l  r e s o u r c e  base needed t o  d e v e l o p  such a
s t r a t e g y .  Th e  a n t i c i p a t e d  outcome of  t h e  s t r a t e g y  i s  t h e
t r a n s f o r m a t i o n  of t h e s e  p o i n t s  of s t r e n g t h  i n t o  an i n s t r u m e n t  of 
g r o w t h  f o r  t h e  r e g i o n .

2 .  FRAMEWORK FOR AN INTEGRATED IN D U S TR IA L  STRATEGY

T h e  f ram ew o rk  of a s t r a t e g y  i s  a c o m b i n a t i o n  o f  o p t i o n s  and a
m e t h o d o lo g y  o f  d e a l i n g  w i t h  them. I t  i s  n o t  a c h o i c e  between
a l t e r n a t i v e s ;  r a t h e r  i t  i s  an i l l u s t r a t i o n  of how a l t e r n a t i v e s  
may be com pare d.  I t  i s  n o t  a l i s t i n g  of  o p t i o n s .  H o w e ve r ,  i t  
does fra m e  c e r t a i n  o p t i o n s  and d e a l s  w i t h  them f o r  i l l u s t r a t i v e  
p u r p o s e s .  I t  i s  n o t  a r i g i d  m e t h o d o l o g y  b u t  r a t h e r  a s t a r t i n g  
p o i n t  w h ic h  can be m o d i f i e d  as t h e  c o n d i t i o n s  and t h e  needs 
c hange.

A s t r a t e g y  i s  a t o o l  w h ic h  can be used by  d e c i s i o n  makers t o  
re s p o n d  t o  t h e  dynamic  needs of s o c i e t y .  I t  g i v e s  a s y s t e m a t i c  
p r o c e s s  w hich  can be used t o  e v a l u a t e  and compare i s s u e s .  I t  i s  
an i t e r a t i v e  p r o c e s s .  I t  can be fe d  w i t h  t h e  l a t e s t  i n f o r m a t i o n  
as i n p u t  and w i l l  r e f l e c t  t h e  i n f l u e n c e  o f  e n v i r o n m e n t a l  change 
on d i r e c t i o n  o f  d e c i s i o n s .  A ' s t r a t e g y  does n o t  make d e c i s i o n s ;  
i t  s i m p l y  a l l o w s  t h e  d e c i s i o n  maker t o  q u a n t i t a t i v e l y  e v a l u a t e  
a l t e r n a t i v e s  so t h a t  he can q u a n t i f y  e f f e c t s  and c h o s e  t h e  most 
a p p r o p r i a t e  r o u t e  i n  l i g h t  o f  t h e  l a t e s t  i n f o r m a t i o n .

An i m p o r t a n t  i n p u t  i n t o  s t r a t e g y  i s  t h e  r e l a t i v e  s t r e n g t h  
e n j o y e d  by  a p a r t i c i p a n t  v i s  a v i s  o t h e r  p l a y e r s .  An a n a l y s i s  of 
t h e  c a p a b i l i t i e s  o f  t h e  i m p o r t a n t  p l a y e r s  r e v e a l s  t h e  a r e a s  i n  
w h ic h  each p l a y e r  has a d v a n t a g e .  Th e  GCC member s t a t e s  have 
r e l a t i v e  p o s i t i o n s  of s t r e n g t h  w h ic h  can be used a d v a n t a g e o u s l y  
f o r  b u i l d i n g  an i n d u s t r i a l  b a s e .

T h e  r e l a t i v e  p o s i t i o n s  of  t h e  p a r t i c i p a n t s  chan ge w i t h  t i m e .  
T h e r e f o r e  a p o l i c y  fram ew o rk  s h o u l d  i n c l u d e  t h e  means f o r  
t r a c k i n g  t h e  changes as t h e y  o c c u r  and t h e  a b i l i t y  t o  use t h i s  
i n p u t  t o  a l t e r  t h e  c o u r s e  i n  l i g h t  o f  t h e  new c o n d i t i o n s .

When s t r a t e g y  i s  i n f l u e n c e d  b y  demands ex o g eno us  t o  t h e  r e g i o n  
i t  i s  i m p o r t a n t  t h a t  t h o s e  demands a r e  i d e n t i f i e d  and t h a t  t h e  
s t r a t e g y  has t h e  f l e x i b i l i t y  so t h a t  such o p p o r t u n i t i e s  can be 
e x p i o i t e d .

3.  NATURAL RESOURCE BASED STRATEGY
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T h i s  a n a l y s i s  s t a r t s  w i t h  t h e  p r e m i s e  t h a t  a s t r a t e g y  i s  b e i n g  
d e v e l o p e d  -for u t i l i z a t i o n  o f  h y d r o c a r b o n  n a t u r a l  r e s o u r c e s .  I t  
c o u l d  h a v e  s t a r t e d  w i t h  an y  o t h e r  i n d u s t r i a l  s e c t o r  suc h  as 
f i s h e r i e s ,  m i n n i n g  and m i n e r a l s ,  a g r i c u l t u r e ,  h i g h  t e c h n o l o g y  
i n d u s t r i e s ,  wood and wood p r o d u c t s ,  e t c , .  T h e  p r o d u c t s  w i l l  be 
d i f f e r e n t  b u t  t h e  same m e t h o d o l o g y  w i l l  a p p l y .

4 .  U T I L I Z A T I O N  OF CRUDE O I L  OR NATURAL GAS. (CHART 1)

An e x a m i n a t i o n  o f  t h e  f a c t s  r e v e a l s  t h a t  t h e  GCC member s t a t e s  
can d e r i v e  g r e a t e r  b e n e f i t s  by e x p l o i t i n g  t h e i r  n a t u r a l  gas 
r e s e r v e s .  So t h e  p r o c e s s  s t a r t s  b y  i d e n t i f y i n g  two d i f f e r e n t  
s o u r c e s  o f  n a t u r a l  g a s  i . e .  d r y  g a s  and a s s o c i a t e d  g a s .

T h e  s t u d y  w i l l  t h e n  p r o c e e d  t o  q u a n t i f y  t h e  s u p p l y  of e a c h .  
Th e  f o l l o w i n g  p a r a m e t e r s  need d e l i n e a t i o n :

S u p p l y  f r o m  ea ch s o u r c e :

-  R e s e r v e s  -  Volumes
-  L o c a t i o n  o f  f i e l d s ;  a b i l i t y  t o  c o n n e c t  f i e l d s
-  R a t e s  o f  f l o w ;  l i f e  of r e s e r v e s
-  F a c t o r s  w h ic h  a f f e c t  d e l i v e r a b i 1i t y .
-  Im p act  o f  a c c e l e r a t e d  d e p l e t i o n  of r e s e r v e s  on f i e l d

p e r f o r m a n c e .

-  C o m p o s i t i o n  o f  each s o u r c e :

-  P e n t a n e  + c o n t e n t
-  B u t a n e s
-  P re p a n e
-  E t h a n e
-  Methane
-  Carb o n d i o x i d e
-  H y d r o g e n  s u l p h i d e
-  o t h e r  c o n t a m i n a n t s

T h e  ab o ve  d a t a  i s  s u f f i c i e n t  t o  i d e n t i f y ' t h e  s u p p l y  o f  each of 
t h e  c o m p o n e n ts .  I t  s p e c i f i e s  a v e r a g e  r a t e s  of  f l o w  as w e l l  as 
minimum r a t e s  o f  f l o w  when f a c t o r s  a f f e c t i n g  d e l i v e r a b i 1 i t y  a r e  
d e f i n e d .  I t  i n d i c a t e s  t h e  maximum r a t e s  of f l o w  u n d e r
a c c e l e r a t e d  d e p l e t i o n  c o n d i t i o n s  and t h e  l o n g  t e r m  e f f e c t s  on 
f i e l d  p e r f o r m a n c e .

W i t h  t h e s e  q u a n t i t a t i v e  r e s u l t s  a t  h a n d ,  t h e  d e c i s i o n  maker i s  
w e l l  p l a c e d  t o  p r o c e e d  t o  t h e  n e x t  pha se  of d e v e l o p i n g  s t r a t e g y .



N a t u r a l l y  t h e  ab o ve  a n a l y s i s  has  t o  be r e p e a t e d  r e g u l a r l y  t o  
r e f l e c t  t h e  most r e c e n t  c o n d i t i o n s .

5 .  U T I L I Z A T I O N  OF METHANE (CHART 2)

Th e  a n a l y s i s  c o n d u c t e d  i n  c h a r  1 i d e n t i f i e d  t h e  s u p p l y  o f  some 
components  o f  a n a t u r a l  gas s t r e a m .  C h a r t  2 ,  d e s c r i b e s  t h e  means 
by  w h ic h  a l t e r n a t e  v a l u e s  can be  a s s i g n e d  t o  a raw m a t e r i a l .  The  
e v a l u a t i o n s  w i l l  be c o n d u c t e d  s t r i c t l y  i n  f i n a n c i a l  t e r m s  when 
t h e  te rm s  of r e f e r e n c e  a r e  g e n e r a t i o n  o f  p r o f i t  o r  r e t u r n  on 
i n v e s t m e n t .  On a n a t i o n a l  s c a l e ,  s o c i a l  v a l u e s ,  o r  s t r a t e g i c  
c o n s i d e r a t i o n s  can be more i m p o r t a n t  t h a n  f i n a n c i a l  r e w a r d . . In  
t h o s e  c a s e s  t h e  d e c i s i o n  maker has  t h e  o p t i o n  t o  use d i f f e r e n t  
c r i t e r i a  f o r  c h a r t i n g  p o l i c y  d i r e c t i o n .

C h a r t  2 shows t h a t  t h e r e  a r e  t h r e e  m a j o r  o u t l e t s  f o r  methane:

1. To  f l a r e  i t  i n  t h e  f i e l d .  When methane i s  a component of 
a s s o c i a t e d  gas and has no a l t e r n a t e  u s e ,  i t  must be b u r n t .  I t  
can n o t  be a l l o w e d  t o  e s c ape t o  t h e  a t m o s p h e r e .  In  t h i s  f o r m ,  i t  
has  no v a l u e  t o  s o c i e t y .  In  r e a l i t y ,  b u r n i n g  methane i n  t h i s  
fo rm  i s  a l o s s  of a n o n - r e n u a b l e  r e s o u r c e .

2 .  To  e x p o r t  i t .  T h e r e  a r e  two v i a b l e  ways t o  e x p o r t  methane.

-  E y  p i p e l i n e

I n  d i f f e r e n t  p a r t s  o f  t h e  w o r l d  methane i s  p i p e d  f r o m  gas  
f i e l d s  t o  c onsum ers  t h o u s a n d s  o f  k i l o m e t r e s  away. Th e  i n i t i a l  
c a p i t a l  e x p e n d i t u r e  f o r  l a y i n g  t h e  p i p e l i n e  i s  s i g n i f i c a n t .  
H o w ever ,  once i n  p l a c e ,  t h e  t r a n s p o r t a t i o n  c o s t s  a r e  r e a s o n a b l e  
when t h e  r e s e r v e s  and t h e  m a r k e t s  a r e  m atche d.

-  By t a n k e r

T h e  methane can be c o n v e r t e d  t o  LNG. Th e  n a t u r a l  gas i s  
c o m p re sse d ,  c o o l e d  and s h i p p e d  b y  t a n k e r  t o  c o n s u m e rs .  E<oth 
l i q u i f a c t i o n  and s h i p p i n g  of LNG a r e  c o s t l y .

Both  f o r m s  of e x p o r t  y i e l d  a t  l e a s t  some of t h e  c o m m e rc ia l  
v a l u e  o f  t h e  p r o d u c t .  Th e  s e l l e r  r e c e i v e s  a r e t u r n  on t h i s  
n o n - r e n u a b l e  n a t u r a l  r e s o u r c e .  Th e  a b s o l u t e  v a l u e  w i l l  c h an ge  as 
t h e  sc tree and m arket  c h a n g e .  T h e  s t r a t e g y  s h o u l d  h a v e  t h e  means 
o f  g a u g i n g  t h e  v a l u e  of t h e  e x p o r t e d  gas t o  t h e  n a t i o n .

3.  To  u p g r a d e  i t .  T h e r e  a r e  s e v e r a l  ways t o  u p g r a d e  methane. 
C h a r t  2 shows o n l y  f o u r  w ays.  T h e s e  a r e  c o n s i d e r e d  t o  be of 
im m ediate  r e l e v a n c e  t o  t h e  GCC. O t h e r s  can be added as d e s i r e d .

CHART 2 Methane u p g r a d i n g  o p t i o n s

1. E l e c t r i c i t y  G e n e r a t i o n .  T h e  demand f o r  e l e c t r i c i t y  i s
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g r o w i n g ,  i n  t h e  GCC member s t a t e s ,  w i t h  p o p u l a t i o n  g r o w t h ,  
u r b a n i s a t i o n  and i n d u s t r i a l i z a t i o n .  The  need -for e n e r g y  t o  
i n c r e a s e  g e n e r a t i n g  c a p a c i t y  w i l l  grow a c c o r d i n g l y .

The  s t r a t e g y  s h o u l d  i n c l u d e  t h e  means t o  t e s t  t h e
a t t r a c t i v e n e s s  o f  a l t e r n a t e  - fu e ls  -for g e n e r a t i n g  e l e c t r i c i t y .  
Th e  v a l u e  D f  each f u e l  can oe c a l c u l a t e d  u s i n g  c o n v e n t i o n a l  
economic  a n a l y s e s .

2 .  D e s a l i n a t i o n  o f  sea and b r a c k i s h  w a t e r .  V a r i o u s  s t u d i e s  
h a v e  shown t h e  i m p o r t a n c e  o f  f r e s h  w a t e r  t o  t h e  r e g i o n .  In  t h e  
ab sence  of l e s s  expense ~ m ethods,  t h e  i n c r e m e n t a l  vo lu m e  of 
w a t e r  w i l l  most l i k e l y  be oduced by d i s t i l l a t i o n  o r  r e v e r s e  
o s m o s is .  Even t h e  most ad vanced d i s t i l l a t i o n  u n i t s  a r e  e n e r g y  
i n t e n s i v e .  Th e  e n e r g y  needed f o r  r e v e r s e  o s m o s is  i s  d e r i v e d  from 
e l e c t r i c i t y .

Th e  s t r a t e g y  s h o u l d  i n c l u d e  c r i t e r i a  w h ic h  can a s s i g n  a s o c i a l  
and economic v a l u e  on f r e s h  w a t e r .  I t  s h o u l d  a l s o  h a v e  t h e  means 
t o  compare t h e  v a l u e  o f  methane i n  t h i s  a p p l i c a t i o n  r e l a t i v e  t o  
i t s  a l t e r n a t e  u s e s .

3 .  M i n e r a l  R e f i n i n g ,  f i n ' a l t e r n a t e  use o f  methane i s  i n  m i n e r a l  
r e f i n i n g .  T h e s e  p r o c e s s e s  i n c l u d e  t h e  u p g r a d i n g  of o r e s  t o  
m e t a l s  i . e .  A l u m i n i u m ,  i r o n ,  e t c .  T h e y  a r e  e n e r g y  i n t e n s i v e  and 
c r e a t e  a l o c a l  m arke t  f o r  methane.

Th e  s t r a t e g y  s h o u l d  h a v e  t h e  means t o  t e s t  t h e  r e l a t i v e  
economic  v a l u e  o f  m i n e r a l  r e f i n i n g  t o  t h e  r e g i o n .  I t  s h o u l d  a l s o  
have c r i t e r i a  t o  r e l a t e  t h e  v a l u e  o f  t h e  i n d u s t r y  t o  a l t e r n a t e  
i n d u s t r i e s .

4 .  P e t r o c h e m i c a l s .  T h i s  i s  t h e  g e n e r i c  - name g i v e n  t o  a l l  
i n d u s t r i e s  w h ic h  use h y d r o c a r b o n s  as raw m a t e r i a l s  t o  p r o d u c e  a 
v a r i e t y  of c h e m ic a l  p r o d u c t s .  T h e s e  p r o d u c t s  c o n s t i t u t e  an 
i m p o r t a n t  component o f  e v e r y d a y  needs o f  s o c i e t y .  T h e y  a r e  used 
i n  a g r i c u l t u r e  t o  i n c r e a s e  c r o p  y i e l d s  i n  t h e  fo r m  of f e r t i l i z e r s  
(Ammonia,  u r e a ,  and t h e i r  d e r i v a t i v e s ,  and p e s t i c i d e s ) .  T h e y  a r e  
used by t h e  t e x t i l e  i n d u s t r y  t o  p r o d u c e  c l o t h i n g  ( P o l y e s t e r s ,  
n y l o n s ) .  T h e y  a r e  used i n  d u r a b l e  goods and h o u s i n g  (Components  
of r e f r i g e r a t o r s ,  wahin g  m a c h i n e s ,  c a r s ,  c a r p e t s ,  a d h e s i v e s . )  
T h e y  a r e  used i n  consumer goods ( k i t c h e n - w a r e ,  t o y s ) ;  t h e y  a r e  
used i n  t h e  e l e c t r o n i c s  i n d u s t r y  ( r a d i o s ,  t e l e v i s i o n s ,  c o m p u t e r s ,  
v i d e o  c a s s e t s . ) T h e y  a r e  used i n  t h e  h e a l t h  c a r e  i n d u s t r y  
( s o a p s ,  shampoo, s k i n  c a r e  p r o d u c t s . )  T h e y  a r e  used i n  

p h a r m a c e u t i c a l s  ( a s p i r i n ,  s u l f a  d r u g s ,  a n t i b i o t i c s ,  e t c . )

P e t r o c h e m i c a l s ,  u n l i k e  t h e  o t h e r  i n d u s t r i e s  w h ic h  use 
h y d r o c a r b o n s  as f u e l ,  r e q u i r e  t h e  h y d r o c a r b o n  m o l e c u l e s  as 
f e e d s t o c k  as  w e l l .  T h e y  a l s o  d i f f e r  f ro m  t n e  o t h e r  i n d u s t r i e s  i n  
t h a t  t h e  m o l e c u l e s  a r e  n o t  d e s t r o y e d  i n  u s e .  T h e y  a r e  u p g r a d e d  
t o  more u s e f u l  p r o d u c t s  w i t h  h i g h e r  v a l u e  ad ded.



As m e n t i o n e d  p r e v i o u s l y  t h e  s t r a t e g y  s h o u l d  h a v e  t h e  means -for 
c o m p a r a t i v e  eco no m ic  a n a l y s i s  o f  a l l  t h e  i n d u s t r i e s  u n d e r  
c o n s i d e r a t i o n .  Some t y p i c a l  a n a l y s e s  w i l l  be p r e s e n t e d  i n  t h e  
c h a p t e r  c o v e r i n g  F’VC e c o n o m ic s  i n  S a u d i  A r a b i a  and t h e  US G u l f  
C o a s t .

6 .  METHANE.

C h a r t  4 shows t h e  most i m p o r t a n t  p e t r o c h e m i c a l s  d e r i v e d  fro m  
methane.  Ammonia i s  a f i r s t  g e n e r a t i o n  d e r i v a t i v e  w h ic h  i s  used 
e x t e n s i v e l y  as a s o u r c e  o f  n i t r o g e n  i n  a g r i c u l t u r e .  I t  i s  a l s o  
an i n t e r m e d i a t e  f o r  m a n u f a c t u r i n g  u r e a  and n i t r i c  a c i d .  Both 
p r o d u c t s  h a v e  a g r i c u l t u r a l  and i n d u s t r i a l  a p p l i c a t i o n s .

The  GCC c o u n t r i e s  a r e  c u r r e n t l y  p r o d u c i n g  u r e a  f o r  d o m e s t i c  and 
e x p o r t  m a r k e t s .  Th e  p r o d u c t i o n  of  n i t r i r  a c i d  and n i t r i c  a c i d  
d e r i v a t i v e s  i n  t h e  GCC c o u n t r i e s  w i l l  open a d d i : i o n a l  i n t e r e s t i n g  
m a r k e t s  f o r  t h e  n a t u r a l  g a s  r e s e r v e s  of t h e  r e g i o n .

The  second i m p o r t a n t  p e t r o c h e m i c a l  m arket  f o r  methane i s  
m e t h a n o l .  I t  i s  a com m o d ity  p r o d u c t  w h ic h  i s  t r a d e d  g l o b a l l y  f o r  
use  as  a s o l v e n t  o r  as a ra w  m a t e r i a l  f o r  t h e  m a n u f a c t u r e  o f  
f o r m a l d e h y d e ,  o r  m ethy l  t e r t i a r y  b u t y l  e t h e r ,  MTBE. R e c e n t l y ,  t h e  
u p g r a d i n g  o f  m ethanol  t o  a c e t i c  a c i d  became a comrnerci a l  
r e a l i t y .  I t  i s  e x p e c t e d  t h a t  a i l  new a c e t i c  a c i d  p r o d u c t i o n  w i l l  
be  d e r i v e d  f ro m  m e t h a n o l .

The  g l o b a l  p r o d u c t i v e  c a p a c i t y  o f  methanol  i s  f o r e c a s t  t o  
ex ceed demand f o r  t h e  r e s t  o f  t h e  d e c a d e .  T h e r e f o r e  u p g r a d i n g  
methanol  t o  i t s  d e r i v a t i v e s  c o u l d  im p r o v e  th e  l o a d i n g  o f  t h e  
P i  a n t s  c u r r e n t l y  i n  p l a c e  i n  t h e  GCC c o u n t r i e s .

7.  ETHANE.

The  f u e l  uses  of e t h a n e  a r e  s i m i l a r  t o  t h o s e  o f  methane 
d i s c u s s e d  e a r l i e r .  A c t u a l l y  p r o p a n e  and b u t a n e  can a l s o  be used 
as  f u e l s .  C h a r t  3 shows t h e  v a r i o u s  p o t e n t i a l  end use m a r k e ts  
f o r  t h e s e  p r o d u c t s .

Because o f  t h e  d i f f i c u l t i e s  a s s o c i a t e d  w i t h  s h i p p i n g  e t h a n e ,  i t  
i s  u s u a l l y  t r a n s p o r t e d  b y  p i p e l i n e  f r o m  t h e  e x t r a c t i o n  f a c i l i t y  
t o  t h e  u l t i m a t e  end u s e r .  F o r  t h e  p r e s e n t  e x e r c i s e  we w i l l  
assume t h a t  e t h a n e  i s  used as a p e t r o c h e m i c a l  f e e d s t o c k .

Th e  most i m p o r t a n t  p e t r o c h e m i c a l  d e r i v a t i v e  o f  e t h a n e  i s  
e t h y l e n e .  C h a r t  5 shows t h e  m a j o r  e t h y l e n e  d e r i v a t i v e s .  I t  i s  
beyond t h e  sc o p e  o f  t h i s  r e p o r t  t o  d e s c r i b e  each o f  t h e s e  
p r o d u c t s .  h o w e v e r ,  an i n t e g r a t e d  i n d u s t r i a l  p o l i c y  s h o u l d  
i n c l u d e  a d e t a i l e d  a n a l y s i s  of each p r o d u c t  and t h e  c r i t e r i a  f o r  
s e l e c t i n g  t h e  most a p p r o p r i a t e  d e r i v a t i v e  f o r  t h e  GCC member 
s t a t e  c o n d u c t i n g  t h e  e v a l u a t i o n .
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8. POLYVINYL CHLORIDE.

The  a n a l y s e s  m e n t io n e d  u n d e r  i t e m  7 ,  s h o u l d  c o v e r  a l l  a s p e c t s  
r e l a t e d  t o  t h e  p r o d u c t .  As an ex am ple  we s e l e c t e d  p o l y v i n y l  
c h l o r i d e .  C h a r t  6 shows t h e  s t e p s  w h ic h  s h o u l d  be i n c l u d e d  i n  
t h e  a n a l y s i s .

A d e t a i l e d  s t u d y  s h o u l d  be c o n d u c t e d  t o  d e - f i n e  t h e  p o t e n t i a l  
m a r k e ts  s t a r t i n g  w i t h  t h e  member s t a t e .  Th e  n e x t  p o t e n t i a l  
market s h o u l d  c o v e r  a l l  t h e  GCC c o u n t r i e s .  T h i s  w i l l  be - fo l lo w e d  
by t h e  r e s t  o f  t h e  A rab  W o r ld  t h e n  E u r o p e ,  t h e  F a r  E a s t ,  and 
o t h e r  g l o b a l  r e g i o n s .

P r e s e n t l y  p o l y v i n y l  c h l o r i d e  i s  n o t  p r o d u c e d  i n  t h e  GCC member 
s t a t e s .  P l a n s  a r e  i n  p l a c e  t o  b u i l d  a p l a n t  i n  Saudi  A r a b i a .  To  
d e f i n e  t h e  s i z e  o f  t h e  m arket  we d e t e r m i n e d  t h e  v o lum e and v a l u e  
o f  pvc  i m p o r t s  t o  B a h r a i n ,  K u w a i t ,  Oman, Q a t a r ,  Saudi  A r a b i a ,  and 
t h e  U n i t e d  Arab E m i r a t e s .  Th e  s t u d y  i s  based on a c t u a l  i m p o r t s ,  
as  r e p o r t e d  b y  t h e  c o u n t r y  of o r i g i n ,  f r o m  1976 t o  1982. We 
e s t i m a t e d  t h e  1983 demand and f o r e c a s t e d  t h e  demand i n  1988 and 
1993. Th e  r e s u l t s  a r e  shown i n  t h e  a t t a c h e d  g r a p h s .

The  demand f o r  p v c  i n  t h e  GCC member s t a t e s  i n  c r e a s e d  f r o m  13 
k t  i n  1976 t o  123 k t  i n  1980. Demand d e c l i n e d  i n  t h e  f a l l o w i n g  
two y e a r s  r e a c h i n g  98 k t  i n  1982. We a r e  f o r e c a s t i n g  t h a t  demand 
w i l l  i n c r e a s e  t o  139 k t  i n  1988 and 173 k t  i n  1993.

A s i m i l a r  a n a l y s i s  was c o n d u c t e d  t o  d e t e r m i n e  t h e  demand f o r  
pvc i n  each of t h e  Arab C o u n t r i e s .  The  r e s u l t s  showed t h a t  t h e  
demand f o r  pv c  i n  t h e  Arab W o rld  i n c r e a s e d  f r o m  67 k t  i n  1976 t o  
317 k t  i n  1980. E-iy 1982 demand d ro p p e d  t o  282 k t .  We a r e  
f o r e c a s t i n g  t h a t  t h e  demand w i l l  i n c r e a s e  t o  436 k t  i n  1988 and 
579 k t  i n  1993. T h i s  means t h a t  by  1993 t h e  A ra b  W o rld  w i l l  
consume t h e  o u t p u t  o f  f i v e  w o r l d  s c a l e  p v c  p l a n t s .

An i n t e g r a t e d  p o l i c y  w i l l  i n c l u d e  a d e t a i l e d  u n d e r s t a n d i n g  of 
t h e  p r o d u c e r s ,  a r o u n d  t h e  w o r l d ,  who a r e  e x p e c t e d  t o  compete  w i t h  
t h e  GCC p r o d u c e r .  I t  w i l l  a l s o  c o v e r  t h e  end use a p p l i c a t i o n s  
and t h e  consumers i n  a l l  of t h e  p r o s p e c t i v e  m a r k e t s .

A n o t h e r  i m p o r t a n t  a s p e c t  of an i n t e g r a t e d  i n d u s t r i a l  p o l i c y  
c o v e r s  an u n d e r s t a n d !n o  o f  t h e  e c o n o m ic s  o f  m a n u f a c t u r i n g  t h e  
p r o d u c t .  I t  i s  e s s e n t i a l  t . i a t  c o m p a r a t i v e  e c o no m ic  a n a l y s e s  a r e  
c o n d u c t e d  on a r e g u l a r  b a s i s  t o  d e t e r m i n e  t h e  p o s i t i o n  o f  t h e  GCC 
p r o d u c e r  as compared t o  h i s  c o m p e t i t o r s  i n  t h e  U . S . , E u r o p e ,  and 
J a p a n .

We h a v e  c o n d u c t e d  an a n a l y s i s  of t h e  e c o n o m i c s  o f  p r o d u c i n g  pvc 
f r o m  a h y p o t h e t i c a l  p l a n t  i n  Saudi A r a b i a  and an e q u i v a l e n t  p l a n t  
on t h e  U . S .  G u l f  C o a s t  u s i n g  j u l y  1983 c o n d i t i o n s .  Th e  r e s u l t s  
a r e  shown t h e  l a s t  two t a b l e s  i n  t h i s  r e p o r t .  T h e y  i n d i c a t e  t h a t
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pvc c o u l d  have  been p r o d u c e d  i n  Saudi  A r a b i a  f o r  o n l y  85/1 o-f t h e  
c o s t  on t h e  U . S .  G u l f  C o a s t .

An i n t e g r a t e d  i n d u s t r i a l  p o l i c y  s h o u l d  i n c l u d e  t h e  n e c e s s a r y  
mechanisms t o  u p d a t e  such economic a n a l y s e s  f o r  a l l  of  t h e  
p r o d u c t s  of i n t e r e s t  t o  t h e  r e g i o n .

9 .  ‘SUMMARY AND CONCLUSIONS.

A fr am ew o rk  f o r  an i n t e g r a t e d  i n d u s t r i a l  s t r a t e g y  was d e v e l o p e d  
w i t h  p a r t i c u l a r  e m p hasis  on a r e a s  of i m p o r t a n c e  t o  t h e  GCC member 
s t a t e s .  I t  i d e n t i f i e d  t h e  methodology'  needed t o  m a i n t a i n  a 
dy na m ic  s t r a t e g y  w h ic h  can re s p o n d  t o  c h a n g i n g  s o c i o e c o n o m i c  
c o n d i t i o n s .

Th e  s t u d y  i d e n t i f i e d  t h e  main p e t r o c h e m i c a l  p r o d u c t s  w h ic h  can 
be p ro d u c e d  i n  t h e  r e g i o n .  I l l u s t r a t i v e  ex am p le s  were used t o  
show t h e  m e t h o d o l o g y  a p p l i c a b l e  t o  each o f  t h e  d e c i s i o n  p o i n t s  
d u r i n g  t h e  e v a l u a t i o n .

A p r e s e n t a t i o n  t o  t h e  GCC s e c r e t a r i a t  can be used t o  e x p l a i n  
t h e  c o n c e p t s  used i n  t h e  s t u d y .  W it h  minimum e f f o r t  t h e  p r o g r a m s  
can be m o d i f i e d  t o  meet t h e  s p e c i f i c  ne ed s  o f  t h e  s e c r e t a r i a t .

10



PETROCHEMICAL INDUSTRIAL STRATEGY

|
CRUDE OIL ( NATURAL GAS







Щ

\

‘

)

I
I
I
\

i
J





ETHANE

PETROCHEMICALS

ETHYLENE

ETHYLENE DICHLORIDE ETHYL BENZENE



POLYE':hylene

LOPE ¡ h d p e|



(S)

</



PVC DEMAND
1976 -

KILOTONNES





PVC DEMAND
1976 -

KILOTONNSS



IN KUWAIT 
1993



PVC DEMAND IN OMAN
1976 -  1993

KILOTONNES



KILOTONNES1 6  --------------------------------------------------------------------------------------------------------------

PVC DEMAND
1976 -

IN QATAR 
1993

о
1976  1977  1978  1979  1980  1981 1982  1983  1988  1993



PVC DEMAND IN
1976 -

KILOTONNES



SAUDI ARABIA 
1993



PVC DEMAND IN THE UNITED ARAB EMIRATES
1S76 -  1993

KILOTONNES



p v t  economics. s a u d i  a r a b i a j u l  y 1983

plant,  c a p a c i t y m 1 b s / y 4 4 0 . 0 0
annua l  p r o d u c t i o n m 1 b s 4 4 0 . 0 0

c a p i  t a l  c o s t s  
b a t t e r y  l i m i t s m $ 1 0 0 .0 0
o f f - s i  t e s m i 50.' 00
w o r k i n g  c a p i t a l m $ 0 . 0 0
d e b t m $ 1 0 5 .0 0
e q u i t y m $ 4 5 .  00
t o t a l  c a p i t a l m $ 1 5 0 .0 0

v a r i a b l e  c o s t s

ra w  m a t e r i a l s  
v i n y l  c h l o r i d e  c / l b 1 4 .7 0 1 4 . 8 5
c h e m i c a l s  b. c a t a l y s t 0 .  20
r a w  m a t e r i a l s  sub t o t a l c / l b 1 5 . 0 5

u t  i 1i t i e s  
c o o l i n g  w a t e r u s g / l b 7 . 0 4 0.  05
steam l b s / l b 0 .  15 0.  02
e l e c t r i c i  t y k w h / lb 0 . 0 9 0 . 2 4
i n e r t  gas s c f / l b 0 .  08 0 . 0 1
u t i l i t i e s  sub t o t a l c / l b 0 . 3 1

■fixed c o s t s

l a b o u r  (o p + m a in + co n ) c / l b 0 . 8 7
m a i n t e n a n c e  mat 8< sup c / l b 0.  70
p l a n t  o v e r h e a d c / l b 0 .  70

c o s t  of d e b t c / l b 0 . 8 4
t a x e s  b. i n s u r a n c e c / l b 0 .  68

d e p r e c i  a t i  on c / l b 3 .4 1

p l a n t  g a t e  c o s t c / l b 2 2 . 5 5
s a l e s  admin b r&d c / l b iO ’/.o i p r i c e 2 .5 1

p r o d u c t  c o s t c / l b 2 5 . 0 6

p r o d u c t  v a l u e c / l b 257. r o i b t 3 3 . 5 8
c / l b 257. r o e b t 2 7 . 6 2



p v t  r-t o nom i L .s u s  q u i  f c o a s t  l u i  y 1 9B 3

p l a n t  c a p a c l t y m l b s / y 4 4 0 . 0 0
annua l  p r o d u c t i o n m 1 bs 4 4 0 . 0 0

c a p i t a l  c o s t s
b a t t e r y  1 1 m i t s m $ 6 8 .  20
o f  f - s i  t e s m $ 32. 20
w o r k i n g  c a p i t a l m $ 0 .  00
t o t a l  c a p i t a l  

v a r i a b l e  c o s t s

m £ 1 0 0 .4 0

ra w  m a t e r i a l s
v i n y l  c h l o r i d e  c / l b  
c h e m i c a l s  & c a t a l y s t

2 1 . 0 0 2 1 .2 1  
0 .  18

ra w  m a t e r i a l s  sub t o t a l c / l b 2 1 . 3 9

u t i l i t i e s
c o o l i n g  w a t e r u s g / 1 b 7 . 0 4 0 .  05
steam l b s / l b 0.  15 0 .  11
e l e c t r i c i  t y kwh/1b 0. 09 0 . 5 2
i n e r t  gas s c f /1b 0 . 0 8 0 .  01
u t i l i t i e s  sub t o t a l c / l b 0 . 6 9

f i x e d  c o s t s

l a b o u r  (o p + m a i n + c o n ) c / l b 0 . 7 1
m a i n t e n a n c e  mat 2< sup c / l b 0.  49
p l a n t  o ve r h e a d c / l b 0 . 5 7

t a x e s  & i n s u r a n c e c / l b 0 .  46

d e p r e c i a t i o n c / l b 2 . 2 8

p l a n t  g a t e  c o s t c / l b 2 6 . 5 8
s a l e s  admin 2< r?<d c / l b 10%of p r i c e 2 .  95

p r o d u c t  c o s t c / l b 2 9 . 5 3

p r o d u c t  v a l u e c / l b 25% r o i  b t 3 5 . 2 4



PVC DEMAND IN THE ARAB WORLD
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y
SAUDI ARABIA

PVC SUPPLY DEMAND BALANCE 1 9 7 6 -1 9 9 3  
KT

YEAR C AP AC ITY IMPORTS EXPORTS CONSUMPTION

1976 8 8
1977 15 15
1978 37 37
1979 58 58
1980 69 69
1981 75 75
1982 60 60
1983 60 60
1984 70 70
1988 200 60 80
1993 200 40 100

OMAN
PVC SUFPLY DEMAND 

KT
BALANCE 1 9 7 8 -1 9 9 3

YEAR C A P A C ITY  IMPORTS EXPORTS CONSUMPTION

1978
1979
1980
1981
1982
1983 
1988 
1993

2
2
2

2
2
2
2

4
5

3
4
D



BAHRAIN
PVC SUPPLY DEMAND BALANCE 1 9 7 7 -1 9 9 3  

KT

YEAR C A P A C ITY  IMPORTS EXPORTS CONSUMPTION

1977
1978
1979
1980
1981
1982
1983 
1988 
1993

2
3
3
4 
2 
2

2
3
3
4 
2 
2

4
5

4

U N ITE D  ARAB EMIRATES 
PVC SUPPLY DEMAND BALANCE 1 9 7 6 -1 9 9 3

KT

YEAR C A P A C ITY IMPORTS EXPORTS CONSUMPTION

1976 4 4
1977 5 5
1978 12 12
1979 23 23
1980 35 35
1981 21 ■ 21
1982 21 21
1983 24 24
1988 30 30
1993 37 37



DATAR
PVC SUPPLY DEMAND 1 9 7 8 -1 9 9 3  

KT

YEAR C AP A C ITY IMPORTS EXPORTS CONSUMPTION

1978 2 2
1979 2 2
1980 2 2
1981 4 4
1982 4 .7

1983 6 6
1988 8 8
1993 10 10

KUWAIT

YEAR

PVC SUPPLY DEMAND 1 9 7 6 -1 9 9 3  
KT

C A P A C ITY  IMPORTS EXPORTS CONSUMPTION

1976 1 1
1 977 2 2

778 6 ■ 6
■ 79 9 9
1980 11 11
1981 8 8
1982 8 8
1983 10 10
1988 13 13
1993 16 16




