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DOLLAR EQUIVALENTS OP LOCAL CURRENCIES 

US dollars 
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I.  THE PRESENT SITUATION 

»       A.    General background 

1. The Kiddie bast  is  one  of  the world's richest regions  in petroleum 

resources.     Compared   to  other  regions,   such as  Africa,  America,   tue  socialist 

countries  and   the   renaming  parte   of   the  world,   the laddie  Eu.;4   i.-   the   Urgent 

producer   of crude  oil.     Its  crude  ci J   reserve,    mourti/,,:   to   a; i ruxin, t tely   ]2 

billion   tons,   or  to  óO  per  cent  of   the   prever, wyrli  oil   reoervob,  are   larger 

than  in any other  ronton  of   *he   w^rid .     In  addition,   it   in  estimate   that  n.orn 

than  one   third   of   me   trover   natural   Kf--   reservan   are   loca tea   m   the   kiddle 

East   (see  appendix   table   Z) M 

2. The utilisation of   thiu   er.orn.oa8   Wf-alth   n-,   at  ¿recent,   practically 

confined   to  extraction  ar;i   chipnin,-.     Whatever  chemo I   conversion exiatr*   m 

most  countries   m  the  Uuale   £ant,   it   ...  reo^riot-j   o  ,. i [   r.f;ninf' and   to   the 

development  of   fertilizer   industries.     Petro.hecj.u-.il   indu-tri.-.   have   not   so   far 

been developed   m   th-   region,      the-<>  ar«   ¿till   in   *lu-   planning  .-ita,v.      In   order 

to   evaluate   existing potruchmnir-al  ¡dan:,  with  re- pect   t,-   their  future   realization, 

it   is   ir^portant   to   review   tn>    prv.;« r.t   otaf-e   of  development  a"   the   relevant 

infrastructure   in   the   region,   including  • jcimir.,.   pipelines,   refineries,   ¿-as 

processing,   and  fertilizer  and  power  planto. 

3. The   refining  capacity   available   in  count ri.-n   «-eversi   by   »an;   a»idy   amount;» 

to   lees   than  five  per  cent   of   ino  world • s   refining  capacity.     H number  of   existing 

refineries  could not,  however,   be  re . • r- .. a.s   "pe trochetiical  plan Wat   ¡re-cit-'7. 

4. Gas  processing planta   existing   in   these-   count: lea  nave   been erected 

mainly  for   the   purpose  of   purifying ¿;aa   fron, sulfur  ïc-  further uoe  as  a   ¡source 

of  energy  or as  a raw  material  for  the   production  of fertilizers--.    However, 

plans  exist  for   the   establishment of  liquefaction  plants  for  supplying ,;as   m a 

liquefied  for»,   to  other regions  of  the  world where   indue trial   facilities   for 

1/ Uni Unless  otherwise specified,   the countries covered in this study are Bahrain, 
Iracj,,   Joman,  Kuwait,   Lebanon,   ^atar,   oaudi  Arabia and Syria. 

2/ OPEC,  Annual  Statistical   Bulletin.   1967,  p.  49. 

/... 
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the utilization of this  raw ¡Material are available.    Tí» coat of  transporting 

liquid gas  is  being evaluated, 

'?.   Ir;  aaaitiwr.  to   infrastructure,   s^v-a~al   other  factors,  such as   capital 

ari   labour  avai iitili ti<=>r, ,   industrial   ownership,   the   nature   of  social   relation- 

ships   and   the   l^v- ; o prient    d'  marKOts   for   intermediate  und   end-use   products 

t- Ar  Mavily  on   tti»:  problems  of   the  devolopment  ana  growth  of   the   petroohenucal 

tiJ --• tries. 

f>.   Ir.   the  world ad a whole,   only a sitali  proportion of existing petroleua 

i'ti'urc.'B  are  used for   the   troducticn of  petrochemicals»     Roughly,   three  per 

-?• rd   of world  crude  nil   production and .-ax   to   seven  per cnt  cf  natural  gas 
</ 

pr ' i jr. ti >r,  ar«-    u.o-d   for  p«•• troche-nacals .^      In   *he  year  s,0lX ,   it   is   estimated 

•Lit   fee   us*    of   these   two   r.at.i'ii   noua¡roes   ir,   the   ¡reduction  oí'   , * troch#Bical$ 

will   n.-!r   to  P-0   to   jo   per  ^-nt   of   total  w.:rld   production. -/ 

7.   If   it  coul-i  be  assunta   that,   aurir^*  th*    rai>t> .;t, seventies,  at   least 

tw^r.ty   iif feront  s.-lected   ixa.a-n.eUia t>-  anu   idra^oa   p trsohemical   products, 

such   ;t.;  plastics,   synthetic   rubbers   u.ii  syrthttic   !drn.;,   ^ould   be   developed, 

th<    ertergericr   of  a eonm.on  '-.íadie   Kaot  &.rKtt   it   pe trochararals,   similar   to   the 

"h-     that  was   ard.iev*  Í   twenty  y-   ,r:    af'o   to    the   ¿v^r- pean   Coia.on  i.ar<cet   in   iron 

iï d   steel,   iraf:ht   Decorna   -i   reality.     V. itn   this   ¿n  narsl,   certain  su^stions,   which 

anight   enable  a  number   of   laddie   ¿ast  countries   to  participate   m   the   development 

<>f   p.• t recherai cal   industries   in   the   19/0-iy80  period,   are  presented   in   this 

paper, 

ö.  Available  data   indicate   that   the  world markets  for  petrochemicals  started 

to  develop  only   around   1950.     In   1948,   the   world   production  of  synthetic  polymer» 

was   in   the   ran(;e   of  only   one  million   tons.     At   present,   the  world   production and 

»ales   of  petrochemicals,   such  as   plastics,   synthetic   rubber   anu   synthetic   fibres, 

amounts   te   -^.proximately   2{j  ira Ilion   tons   per year.     This  new   Level   of   production 

has   been  priirinly  'ichs.vud   in   +he   industrialized  countries  where   large-scale 

production   techniques,   result   in  higher  levels   of  profitability  and cheaper prices, 

3/ UniUu  Isations,  Studies   m  petrochemicals,   presented at   the  United liations 
Inter-regional  Conference  on   the   Development   of  Petroohenacal  Industries 
in  iJevelopmt- Countriej   m  Teheran   l'jl64,     Sales  Ko.   67.II.B.2,   p.   218. 

t\J 7.  usinier '"sas die  f etrolcheeae vermag"  Erdöl,  Erdgas Zeitschrift  (I963) 
6     p 101-110,  Urb;m Verlag,   Vienna 



In  these countries,  prictà for the  mam  thenr-apia-atics,  auch as   1VC,  poly*-th., i: r 

and  polystyrene,  hav^:   been  lo a-ra-i   tc   .<*   low   as   2e-  T'o c-r.tj  fsr  kilu^ran.^e. 

9.  THe  actual  c,irK^t  !\ r   ¡- tr^ aha traçais   ir.   tr,-   countries  rtvi.^i   u    ti. ¡^ 

paper  iP  at  pr^Jwrr  .-.-tin.-it.--j   >t  <y ,..A    t.,ns   p>-r yf-.ir,   •' r at  appromrj i U-ìy 

0.24   p«T  "i-r.t   ^ f   ••*jj    x n:   ;••  -ia-*i   r.     W.*r.   a   population   ,4*   ipy rex ina to iy 

30  million,   p.. r '".¡l'a   ^jr..-: it¡ t:   r      f   p *r   or,-r ; -.iA,    1-,   ti,> n ton ,   a.^ur.od   ti- 

be   Hi   tue   nei^hh-urroo 4     1'   *r-    *.v ;  f'i|.'(*rjn,::,t . .     .'u-    i'..'-.w-   rifi-.-  *   *   r  p* in- 

chenuoali;   .1.  d-v*. i-:; ¿fifí   -ur.*ri--  may   t.    -orreli!.  ¡   wiM.   ti.<     >xj. ot.a  growth 

in   i4,ljfi trial   i-v •i.Ti.a^r.•   ¿na   w. »h  |  'P^i- -•r  t-xa¡; 'UU'iin;   in.i-.j--'-" 

wh:ch  new   c:r,.íuir¡^   .n   m-    do'/. . ;.J . a   MC'ri,^    iC   p« r  c   t.t   01    tt>    world   f rodioti* 

."if  plastica,   uh;  ,1;   t.    r>:rf-;rh  1 ao   c-t.«    --t'   tn*-   mair.   l'.*ta.r     ;iüt r:    :ï   ¡lo-tion   M. 

the   Kiddl.    ¡aa.'.     i'VC   fi  •   r   »ü-..,   pinati*    tabí;í-,   • .r ly: tv na.«     innuiaUnp   î'oara , 

insulat,-i   <U--tri'   ~ t u   a   ar i   m   talia'i a,;,    ara   -ni,/   a   t'^-w   - xa:;.¡ U¿   id'   ttv 

prospective   a...a,   Jî'   ¿.tr   a.-ruo,,   , rvlartò   by   tiu    bailtin*,  m-it^rial-   Liiilu^rt.^ 

*   - • j r-tt'T   11.   th..     1- .v».-i, { 11*'   eourtro 

an •.h. r 

try   ia   » x| 

m   tho   la^l'a ,      f'itjr*    ••' i,a ¿r.; * 1   1 

may   alar   r--   «-. •an.,»- 1   '-t.   *.»..    h.;. ,-    . ï   *r».    }r.,> - t> d   n-. iv   t.    t' a-   t,y r. 

rubber art.r n .-.     Th-     .<-     •!'    ¿r.th. *io   S'ibr*...   :¿    tra:   textil-     ir. 

to   rise  atevf   tb-   jr   -at   i- v.- 1   -'i'   h    p.r   ant   of   world  ¡roaijctia,,      o-tta   :;iiiwii.(; 

recent   rifila   T-rd,,   ir.   ti.,    uport   , 1   .-yoth-.tie   l'ibi,.'   naay .   tht<rofor.,,   b..   u.o d 

as   -.   ^uidt.lin»-   f.'r   LT v'.i,.   t'.t^r     ,r:.r.rt;cr.    ajicJirä   .d"   tin«   c-n.rr.ed 1ty . 

10.   Futur-    pra-r.'.tB   :':ur   p.   -.;•< 00  ii. i-.^i   •!• viaoptu r tb   . r   th     T't;is ri   ara.   explored 

ir.    tiir   Í  .1 1   wir í.   ..-'i. 1.     r.   ti.      !•,. t.       l'   [T-«   .a*   ara   i\. • -r.    •• at.ua, .1 t :..a    ¡>r   raw 

rr.at-jPiale    ind     t   -x,    * i>«;   u.>   â-.t.av-   p 1 tra;   ï :,r   p.-trocha-n n-: i   pr< duo ti^n. 

B*     ^c   Prfe3'-r-t   !-^fe . pf. th,   p;,r¿^,:-K--il   inda;., try   ir.   indi/iauai   countries 

I.     BAHKAll 

11.   î.c   p*, troch-mical   indu., try  .^íiíts   m   hahrain.    An aluminium  Bcolting pro- 

jectj   oasud  on naturai  ^;ai3  a.í  a  ¿f-urct;    í"   tnur^y,  nau  ht ta,  «.o tabi iüh«.d  for pro- 

cessing alufiiniuir,  icported  t'roir,  4- tralla.      In   tin.,   t'irla  oí'  pe trcoh.-mistry,  a 

projoct  for   tu-   proau-ti'n  -i'  oat-lynt.;   f.,x'  r- í'ií.^rir^   i.,  m   tn«,   planning ntage. 

Once   thés«-   proj«cta;   ar..-   r-,aii¿..d,   n>    o*hui   p.; trochon.icai   projeot3   ;ir«;   oxp»ected 

to  txi   introduced during,the  raiwtfeuii auVöMits, 

A.. 
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ilíAQ 

i?.  Factors favouring the future development of a petrocheœical industry in 

va3t country  (445,000 kn  ),  with  its  relatively  large  population  (8.5 

iur ),   li." lud*: i   ay   a ¿-¡und-me-     f  natural   resources;   b)   tho  existence  of an 

.•i*'    infrastructure   (transportation ana  energy),   c)   tiio  availability  of  a 

-r*-    i-.r.-.¡tic  narket for petrochemicals;   and,   d)   the  (..iisUnco  of  a  petro- 

...   if    Irf*.i,   plana   Tor   thy  utilization   of natural gas,   of  which 4.5  billion 

0 L§  r„ *.,r,>,  w.re   flared  m  l9í>5,   have  buen  drawn.-*   These   include?   a)   the 
1 -'.•»•    d'   i  t i r.»-;i int    t-it.-iJisy  from   tht.   natural   ,,aá  fields   in   Basra and Kirkuk 

't-^   v ,   !•••)   ii-ju- f'tcti'.r.   d' naturai  ,Uü   (ir.   haora)  for shipping   to external 

••'•'"'    .    :*rd,   o)   th»     f-.i.^iv^Kr    .f   in   .. tlayl* n,    plant  witn   a   capacity   of   20,OCX) 

f,, i lew. 1 ,/ ta' iionment, at a later «tag..-, of planta for the 

i/ , r   !oc ti on   -A'   IVC   ar   i   ,    íy. t.¡i;l. r ,   . 

i4.   í-   r   tío    fatui-    d. v   liront   of  i<. trnçri«micala  in  Iraq,   several  guidelines 
htV'    ^•••f'  '--tabi iaht d,     Tn. j     include;   a)   the  erection of  capacities  capable   of 

fi.-iti   t'yin^;  not  -niy   t.Ov   hon.     r-r,-.  t   hut   aioo   t|u    marke to   ..>f   ail   neighbouring 

Arab   cc.n t ri= .-.*   b)   to      (ruuoti<r    if   jniy   .iucn   if- t.;rt,,-ai - te-   whose   transportation 

c s.t.:     ,r>    nuniir.-il,    ¡a.d,   o;   to.   • r <-< aragen-un t   of   j..Ar:t   vw tur^o   and  p ubi îc   owner- 

• dupo,   wui,   )   vi,w   •-,   ¡rus,   tint;   ti.,    .oiiding    ,f  • • ccncmic   linK3   between   the  Arab 

ooa¡ t ri..G . 

V).   L>hylon.:   pnao'tiO!;   t A<-a 11 ti,..o  are   expected   to   t>.-   oompKt.d  by   19/5,   to 

bo   ftdi'-w^l   by   ..tn-. r   projects   irvoivmg   tho   production  of  ooveral   uth<,-r petro- 

cnoMooi   pr^ia-tB.      . uti< t..  fer  C     hydrocarbons  ,r«;  aioo   being  studied.     By   i960, 

th •f   tn«    following  producto  seema  feauibli 

¿/   V. -h r:tior   of  A* ab  Engineer«,   Eleventh  SOBS ion,  kodels  of   InduB trial  Co- 
'- ri ir, it 1 :>n.   K,*rch   1969,   p.   37?. ——-—-—--—, 

6/  LP',  bud   r> a.  ait, mat iv,. iy   ilann.d ao  a  p...o;ibe.   r tw  materni   for ethylene 
I re- -lactior,.     rlorfev- r,   tn<    -Jtadi^ö  undertaken   00   far   indicate   tnat   tfcfc 

utilization  jf   rotiioi   r,to,  w i tr.   ito  ni^n  oonte-nts   of ethane   f¿0  ptár cent 
at  liirkuk),   a.ay   ¿rove   t<    U   n,or(    pr^fitati-      tnan  LPG. 

/ » • • 
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3.  JORDAN 

16.  The consumption of petrochemicals  in Jordan is growing  in a manner similar 

to  that of other Arab countries in  thu  Kiddle  East.    However,   the  absence of 

petroleum  resources,   despite   the  passing  of  petroleum pipelines   through   the 

country  and   the  availability   of  a  urna il   refinery,   ir.;   factors   which  du  not   favour 

the   d-velopnent  of   basic   po t rochuna cal   industries.     Nov..rth<. leöu,   thu   installation 

of  plan tic   pror.-jsmt; units,   e.g.,   a  p« , lyu tyre ne   foam production   based  en  finished 

petrochemical  products,  might   be a vury   oui table   project  during   th«-  rane te on 

seventies.     Beyond   1^7|?,   sty rene  and   other  producta  may   btcuDi   available  fron; 

other Middle  East   countries   for uso  as   mputa   in various   profitable   processes 

serving  the home market. 

4.     KUWAIT 

1?.  With a capacity of approximately  12 million tons of natural gas per year, 

the construction of a plant  for the  production of ethylene and  other higher hydro- 

carbons   in  Kuwait  seems   tc  be  one  of   the  motit   important projects  expected   to  be 

completed   m  Kuwait   by   1975. 

lö.   Considering   that  one   of   the   objectives   of  Kuwait's   development  policy   IH 

the  production of   petrochemical   intermediates,   further processing  into  finished 

products,   such  as   plasties,   is   tr,  bt   expected,     Some   consideration has already   beer- 

given  to   the   production  of aromatica at   the   refinery  of Kuwait  oil   Company J-^ 

1).   In   the  field  of  synthetic  rubber,   the   shipping of   butadiene'   raw material 

for purposes  of  producing  poiybutadi«ne   in  satellite  plants  should  alJO  be  expected 

Similarly,   in   the   field   of  synthetic   fibres,   future   production   of  DI'T should   be 

considered  as  a  strong possibility with   spinning   to   be  carried   out   in  satellite 

plants  abroad,     oince  detergents are  presently   produced at  a capacity  of 2,000 

7/ The capacity  of   this refinery is  2^0,000 barrels per day. 

A 
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tons per year,  backward integration  involving the production of petrochemical 

raw materials  should be expected by   the end of   the nineteen seventies, 

5. LEBANON 

20. In Lebanon,  no petroleum resources, such as crude cil or natural gas, 

exist.    Considering  the  network of pipeline which terminates  in   the country,  how- 

ever,   petrochemical   plants,  based  on  crude   oil   and possibly   linked  to  either  of 

the   two  existing   ref in«, .ri-.s   or   to  a   third  ne*  ont.,  could   be   e ¡J tablißhed.     The 

two existing   refineries   in  Tripoli   tr.d Sidor navt  nut   made  plans   for  the  construc- 

tion of  petroch»f7ur %l   projets  for  the  period  1970-1975 •     Beyond  1975»  a change 

in  policy  may   take   pi ¿ce.     In  my cad*;,   plans   for  the   building  of  a third  refinery 

arti cli.Jciy   link«.!   to pu trccn*-iru'Ml   d-. vol cpmur ta.    'Jo  far no decision has  been 

made for  the   cone true ti or;  oí*   tht   [i: j^s.^i   third   refinery. 

21. The   plastica  ^rvc*;Sòir,f    ird.a-try   io  more  highly  developed  in Lebanon   than 

in  other Arar   countries   m   t¡>    fiddle   fcaut.     A  new ¡rod e m   cable   factory ¿a   joint 

venture   bvtweer.  Lebanese  capital   (55   p.<,r cent)   and American  and  French capital 

(45  per cent)  _/ started   production   m January   19^9 with  an  output capacity 

estimated  at   between   2,000   to    },iVC   tena   per ye..ar.     In   addition   to   the   facilitée« 

which  exiBt  for   the   establishment  uf  a  bauic   petrochemical   industry,  Lebanon  also 

enjoys  a  relatively  high  decree  of   technical  con.pfiter.ee  for  the   establishraent of 

a  { recuit- ing   industry. 

6. WATAK 

22. Natural gas, associated with   the on-shore oil  deposits  in Dukhan,   i»  planned 

to  be used near Utnm Said aß a raw notorial  for a nitrogenous fertilizer  (Urea) 

plant,  with  a  capacity of  900   tons  per day.    Also  planned   in  th«   aam«  location is 

an  industrial  zone  which might  stimulate  the establishment of other p©troch#«ical 

industries. 

7. SAUDI  ARABIA 

23. tkiudi  Arabia, with a siseable «arket comprising a population of appro- 

ximately  7 ciilliorA'   and a vast country of  2.25  million square  kiloeetres,   seems 

to  b«   ut 11  suit»d  for  the  development of p*> trochetiical   industries,  including  the 

§j    'ixt eü I, a t i one ,  World population  Prospecta Aa Aaseaaed  in 196 j. h ,T., 
iM,  p.   141,  Salea ho. 66.XIII.2. 
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manufacturing of such finished petrochemical products as plastics, synthetic 

rubber and synthetic  fibras. 

24.  On  the  basis  of  present plane for  the development  of gas  processing and 

fertilizers,   it seomo   likely   that   by  1975   the   establishment  of an ethylene   plant 

baa-jd  en   natural gas  and   with   a  Capacity   Jí'   ¿00,000   tons   per year,   would  be 

completed.     The   plann« -d  PVC  preiset,   with   an   annual   production  capacity of  50,000 

tons,   is   of  great   importance   tu   tu...   country   cince   this   project will   t;;  one   of 

the mam  consumare   of  ethylene.     However,   bocauBe  of   the   chlorine   requirements 

for PVC   production,   the   proj-.ct   ic    lir-.ctly   liriKcd   to,   and  depends  on,   Ih*  ex- 

ploitation   of  n¡agr.eeia  resources. 

¿lj.   A   large nark   t   i.i   expected   to  d>. Velop   for  hard   PVC   tuteo,    uni,   liiere fore , 

a  plant   producing   the  wnole   ap-.-otrur-  of   tube.?,   >-.^.,   for   irrigation,  water con- 

duction  and   canal lv. ution,   may   b•..   • :X.ptoted   U    hi    trectwu   by   the   end   of   ly70   in 

Dliahran.   riithir   five ytar;;,   dor.,  otic   r   ¿u a r .n s.r, tu   ir,   ttu    country  may   cause  pro- 

duction   to   rise   to   6,000   to   1G,00<.   tens   p- r year. 

¿6.   In   the.  fidili of  rubber,   tne  possibility  of baudi Arabia coming into  an 

arrangement  for a   joint  ventur    with external   synthetic   rubber producers may 

stimulate  rot  only   the   production  of  petrochemicals  but  aleo  that  cf  carbon  black 

and   rubber   tyres. 

S.     THE  CYRIAK  nitaB  REPUBLIC 

¿1 •   The   Homo  ite-fir.ery  suen.s   to  constitute  an excellent  base   for petrochemical 

development..     ohoull plans  for   the   erection  of  an  aromatica plant   be   realized by 

l')l[» ^   the   óyn¿.n Arab Republic   would   have   an   excelltnt  base  for   producing  second 

and   third g,.. no rati one   ef   ¡ . tr<:  v^racahu     Ethylene   c:;ule   \ eiuoed  eut  ef   local 

gas  reBources  or  coula   te.   provided   from  on»    of   the   throe   neighbouring   oil-producing 

countries   (uaudi   arabia,   Iraq   and   Kuwait)   which,   because   of   ?o>    av ,u lab il i t,y    ind 

composait ion   cf  natural  ¿cas,   aro   more   ideally   -suit... d   for   the   production  ef   (thy lene. 

¿è. The plastica processing plant at Aleppo may to, enlarged HO as to produce 

molded producta out oí' poly sty rere and Ar>.;., oaten »lo, Th finished product;.'. may 

become available between V)Vj and 19iu. In tne field of synthetic fibre«, poly- 

amides  could   be  expected   to   become  available   by   the  end  of  the  mmet>.en euventie». 

/ • • • 
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A.    Crud^ oil 

29. Crude  oil production in the countries reviewed in this study amounted in 

I968  to approximately 378 million  tone,   or to 2C per cent of the world production. 

The  typ-   of cruce 0?1  produced  IB  relatively rich  in   li^ht products and has  a high 

sulfur content. 

30. Productíor  coat of crude oil in Ki,¿ait  is seven US c :nts per American 

barrel r-orrpared with an av^ra^e cost  of  20 UG cents   in the Kiddle  East  as a whole, 

80 'JS renta   ir, Venezuela and   the U3CH  and   1.75 'J3 dollars   in  the  United  3t.ates.-2/ 

31. Approximately  27rj  ni lion   to>      of  -rude  oil,   or   Ì')  per  cen:   of   the   total 

crude  oil   produrci   iTi   + !,<•'-<»   countries   in   1 ')(H,   w«Tf   exported.     As^urtim- an average 

pri'-e of   1 j aj'3   ¡oliare   1er   t^r-,  .,,   .-rude   oil,   th*-  valu^  of o rude   oil  exported   m 

1%7  amounted   to 4.I   thousand   udiw. 'il.:   lollary.     Yearly   rr/rr.ups   fror  oil    ir.  the 

countri. s   r^virwfd   m   tran   study ar*-   11.   the  ran*>>  of   tun  thousand   mil 1 ion dol laro.—' 

i?.     If   it    -oui i   he assumed   that  an  amount   <-*quai   +o   t },<•••  v.oridwid.'  average  of 

approximately  3   per  f^nt  of  <~rude   ml   production   IR   processed   into  petrochemicals, 

th^   fa'ure   target  for  tnese   •-our.tries would   l,n   t.r;e   atili¿ation  of  approximately 
,¡    million   t.or.s   of  srude   oil   a.s  H   hasp   lor   pe trocra-mvals. 

Si.     Ih*1  value   of  An^W)   t')r.P   op  porrne hem raais   attuali//  imported   into   the 

Middh-  r.arat at   pr*<-w,t   amount;,   to   appro* irate iy   '[,  minor:  'if;   iollars.     This   enti- 

ba • <•>   IR   hafiM   or. ar¡ averar*   fo;;t   o¡   ?!_, 'Jf  , erta  per  kilogramme,   a« derived  from a 

study  und'o taker,  by Frof-sao^   Horn  op  Parbwerke  i'oecnr-t  or;   the   coat  of petrochemical 
-     11 / 

pr >i'i «  v    11 / •t ion   ; ;ift>   tat i°   1 ).—' 

'A.     Ac^ordifi,    to   ^s«    'rda^n.q, + ho  ^v^^  rout  of  3t€f(.C0 ton«  oí' petro- 

•-to^i.-aln,   -aivica^ .   as   the   qaar.tity requn ai   to satisfy   the   .enand   of   the coun- 

tries  -cv^r^l   ir   this Kt>«Jy   m llflí,  amounts   to  75 million U3 dollars. 

H^-loit   FYaru**,   Crud«    oil   irw-a   ir    the  fiddle  East,   a  Study   in  Oligopolistic 
¡Tic"  Behau taut .   Fra. ¡?t=r.,   1 > o f   j.   '44, 

'•ÍKC   Anr.uai   -dtaaH   ìal   r-ull-tir.   i1'.«o.-'  Vienna  j4f   page   Ie,. 

/I. A:un^r  "Was   s 1*. I>trnj  t,rau. v«rr.a*",   Er»l,  Erdgas Zeitschrift  (I963)  6t 

pp   a;t   - Ilo,   'Jrban Verlag,Vienna. 
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Table 1. Average prices of crude oil, 
natural gas ana petrochemical products 

Fricec 
(US dollara/kilo^ramme ) 

O.Cl-C.lvj 

0.05-0.07 

0.15-0.18 

0.20-0.25 

0.3O-0.36 

O.40-O.46 

Petrochemical  products 

Crudu  oil,  natural   gat: 

Toluene,   prupyl  ne,   ethylene, 
ortkoxylene, h ,r..;t,r;u 

Styrcn^ ,   p-xyl• ru ,   butadiene 

PVC,  polyvinyl the   ( 1 1.-),   poly- 
styrene,   phthalic -anhydride, 
»cry Ioni tri lo 

Polyethylene   (ID),   styreri»-butadiem 
rubber 

Folypropy lune ,   e 10-poly bu tad lotit, 
polyiacprene ,   capro lac tan. 

B.    Katurai gaa 

35.  The production and flaring of natural gau   is shown  in   tabic   2 below» 

Table 2.  Production and flaring  of natur-il  K.tu  m Selected 
Countries  in  the  Mdaio  fcàat,   iy6 I,   15/5  and   ly&0 

Product 1 ',11 

( t'iOiioanc    •• ill ion cubic  metre) 

Per o«n.t 
flawed 

IRAW 93.0 
KUWAIT ê4.0 

QATAK £5.0 

3AUBI ÁRA£U (,[>.0 

STRIA n.a. 

1967 
(actual) 

5.4 

n., 
3,5 

15.7 

n.a. 

i(j75 19ß0 
('- •••t in¡attd) 

r,.o 12.0 

1(^0 20.0 

jn.a. - 

1(1.0 20.0 

4.0 6.Ç 

36. At  present,   tue   total quantity  of flared gus amounts   to n.ort*  than  30 

billion m     p«r /«ar  (ubt-   table   2).     On   the  basis  of  prices prevailing in   the 

European  mance t,   i.e.,  approximately   two  l'o c«nta   p^r rr.3 »   o(X   trillion UJ dollars 

worth   oí   natural   ¿as   13   b- irw   fi irvi  annuii ly.     ^ìnc .   tn-   production  of  oil   it 

iiKi.Iy   to   merest    m   the   futur..,    ta,,    quantity   -,f   fUr,.l L 0;   iu   also   likely   to 

increase   vV«n  mere  than   the   pr^s^r«»   L.#*,:!«   a'  no  r.^w  outloto  art   fount! for   |he 

utilization  of   natural  g¿s   during   th..   r. ir,-..-U-, n  :J.,V -.ntr. 4 . 
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37.    The high contents  of ethane  (12-22 per cent or approximately  three million 

tons derived fron the  natural gas  produced in   these  countries)   io very favourable 

for   tiie  production of  ethylene and   u„her petrochemical   product».     By converting 

the   ethane  contents   to  ethylene and   other derivativen which have,   for   example, 

an av^rape  pir.o  of 2h ha ^.ct:,  ¡•••r ki 1 oprarono ,    t; --   eon, riba:tien which   this  con- 

version  make:;   to   i[\f,  value  0f 
,^r.'-'"H'<v   -r^da-tc  miaht  exceed   tne   original 

value by   tenfold,    ,.n  example   !'or   the  aver ,-:c   composition   of   ¡aturaI  gns  in  this 

region is given  in the   following: 

Average  c ompcaji fcion   oí' natural  gan   (total   H)0 per  cent) 

nitrogen                      0.5 V-mol 0.2 >;,wt Sharif 1ij.5 V-mol 22.0 %wt 
carbon dioxide         >\m<j ?n,ol I4.0 ywt propane 0.5 '¿mol. I5.2 }6wt 
hydrogen  sulphide   1.;; ^-mol 1.v/*it cutanea 3.5 %mol 7.3 ^wt 
methane                      M'ó , ^' 32.0 >v;t Cr.   + C   'ss 2,'j >.mol 7-4 c/wt 

3B.     In   the  projections  oh   !Ite level opi cnt.  oí   : (> troehemicaln   industry attempted 

in   tint;  paper,    the  oa: t ah ] ir-ihirct   of/natural   gas  maKitii; plant  ;; 1 th  a  capacity 

of  V/ ,000   ton»   of ethylene   LR  envisaged   Hen^n  study:   apj^nlix   page  42).     On   the 

basii!  of   'ho  calculât iene  mode   in   the  previous   peracraph,    thi>;   piar>t  will  be 

ca; able   of pro-hiui,,   . thyW.o  vai a>d  at approximately  37.5  müii.-.n do dollars« 

several   other  p-1 ror¡."n,i'-;, \   • lanU narad   on   td-.e   iU-,   of  thin   extrer.ely  cheap    raw 

(raterial  an  e.,c.   ror   ., thanoi  ]TOIU.-tion,   ^xm1   ir.   the   region. 

3').     F'-Mde-j  hydro'-arbon,   Lhe   prcr.err-   of  sulphur   ir.   natural  ,-üH   in  of  economic 

importane»,,    aj.rh.iv  eK:r,lf.tod   rr-r,r, r„dun¡   ora:  fervei! •   a  raw  (ViteriaI     for  the 

production  nf  í¡.,ipliuri     HOI,],     haud 1  Arabia,   Kuw;n f   and  Iraq  have  nulphur  extraction 

(lantn,   pmlann»- at.   orece^t   :M prey in.a^e ]y  SoC,«d.O  tonn  of  sulphur,  whose value,   con- 

iU"'ru't   H  i"'ulï',-iI'  ï-' i"f-  "*'  hh  -">   toi I am   per   tono,   ia  estimated   at  0.3 million  US 
!|oil;r;*     :'houl':   ^.Ili.iJ"  ;ri"M;    rer-vnn  -r,ti!jtHrt   d-rinr   th».   nineteen  seventies,   addi- 

tional   proauetior.      '[aniiH;;  -r.o.y   t. ,.  entanl    a,ed   m   the  regio} 

4h.     in   laatiior,   to   1 he   in-;   of energy resulting from   the   flaring  of natural 

?ati'   "ur  hol'^^n  I'/  -up er nn ut men' a Constant  danaa r  to  health   in   the  region. 

ntuhien   cn   tra-.nj or t•• - ;?n  a.;n   :;t,ra(rr   oí'   ii;;Ui,    natural   aas   have   been  undertaken. 

In   Iraq,    f..r  crampi*-,   n   ntauy   involving   *he   nor;; true t ion   01   a pipeline   system 

rr,Jlf""Uilí*  Ui"    nî   i'^i'i« with   th.-   B-a,   two  storace   arid   two  iiquifaction plants, 

Caprin,;   facilita.,   and   ,,   :,..tv,o;\-  cd   (i^iiwa   ion   t rannpor t: ^   liqiìlì   ga£,   to  con_ 

.--.1»  has   already  been  ~mr:i ;a.,i ened,     it   i     -oped   toot   the  ,xtrtneiy   lew  selling 
• - - i 

¡•noe  ni   m tura,   ¿atn   ( fivr   Lh  ,:..ntc   for   HOC-   ft")   may  s,rVp  as  an   ir.contive   for 

ma-eanir^   U<    uM . i/a t : >:    -f   Mn;.   raw   "atonal    m   th»-   region. 

(  
41\  M  i';r'-H  '-*,tw:r'i>   ->í'  ri:>ri.-.rü exists   in  ti.e î i< die East  region.    Besides 

.r,.e   i.lt     auii^t   jap^^nee,   ö^v^ni   natural   yas pipelines  also exist and an 
..ii.1. i   ..,   ...a r (Ot.otr^aor.     u«;   fonowing are the major  crude 
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oil pipelines in the region: 

the Tapline extending from the large oil fields in Saudi Arabia to 

Saida, Lebanon (1,213 kilometers); 

the IPC pipelines extending fnc: Kirkuk in Iraq to Tripoli, Lt.bancn 

(Ö55 kilometers), ana to ;ur.i..iü, Syria (87C kilsrce tero ), 

.... . a pipeline extending fron. Kirkuk to the Gulf, he...r has raj and, 

a pipeline extending fror,, tin. Syrian oilfields tc Henio aim í\-¿rtus on 

the í e d ite rrane 'in . 

42. In addition, two product pipelines extend fron, the Iluii.ts refinery in 

Syria to Damascus, and a , .asoline pipeline attached, to a natura ;,as pip. line 

connects the Kirkuk oil fields to the Taji plant in the vicinity of Baghdad. 

Also envisaged is the construction of a natural gas pipelirs ..xUiuia^; i'n m I ra..j 

to Turkey. 

43. In Saudi Arabia, a 14 inch natural gas pipelitk u,stineu te supi ly th< 

power plant in Riyadh with gas from the East Coast io ir. the planning ¡.tag.-. 

Since no pipeline connection exists between th.. oil fields in the Eastern Provine, 

and the Jeddah refinery in Saudi Arabia, ships arc beinr used for transpor tinp, 

crude oil from the East coast to the West coast of the country.  For tin. tune 

being and until ouch time when the cons tructi on oí' an oil pipeline for the pi,arm.. d 

refinery in Riyadh is complet.a, crude md fu.,1 oil are transported by trucks. 

and railcars to the capital of S.iudi Arabia. 

44. On the whole, these countries n,.iy be regarded as being relatively Well 

developed in regard to the existing network of pipelines, these teix.g tin. cheapest 

means of transporting large quantities of petrochemical raw materials. 

D.  Refining 

41). Of the total quantity of crude oil produced in ly6/, amounting to 36} 

million tons, 42 million tons, or 11 per cent of total crude oil production, 

was refined.  A total of 18 refineries are located in the r gi on with a capacity 

of 50 million tons throughput of crude oil. Although no ethylene or aromatica 

are produced with existing' refining facilities, the technical rating of tiieae 

refineries is nevertheless high. 

A" 
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46.  Cut  of approximately M million  tons of crude oil  throughput,  the  break- 

icwr. of refinery producta   in  1967 were as   follows: 

T-ibl.    \.  Refined petroleum  croducts  m Selected Countries  in  the Kiddie East, 
1967 

(theusan '    tons) 

Production Exports Imports        Consumption 

Fuel  oil 26,000 20,000 - 6,000 

Ga**üne     •• 4,400 3,000 900 1,500 

Kerosene 

Bitumen 

26,000 20,000 

4,400 3,800 

3,800 3,000 

9,000 5,000 

25 9 

345 37 

800 

Gas   and diesel   oil 9,000 5,000 - 4,000 

Lubricating oil 25 9 104 120 
308 

Total 43,570 31,846 1,004 12,728 

47.   Future consumption  of crude  oil   is   estimated  in   thw   tabU  below: 

TibU  4.  Actual  consumption  for I965 and   estimates  of  future   crude  oil  consumption  in 
¿elected  Countries   in   the Laddie  East 

(millions   of   tens) 

1965 
(actual) 

1970 1975 
(„stimates) 

I98O 

IRAQ 2,80 5.10 6.40 7.7O 

J Oh DAN 0.40 0.40 O.50 0.60 

KUWAIT 12.80 23.00 29.0c 35.00 

LEBAMA I.50 1.80 2.30 2.90 

WiikTAK 0.03 0.03 0.04 0.05 

SAUM ARABIA 16.10 18.20 22.80 27.20 

SYRIA 1.00 1.10 1.40 1.60 

Total 34 JM 51.03 63.04 75.0S 

Source:   Federation   of iiraL   En^m.,   r. ,   the  LieVontn   oession,   the  Arab 
Industrial  Iiapj  nu* a it,   19^9,  1'ii't  I,   p.129. 

/... 
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40.  The expected rise   in oil  consumption during the  nineteen seventies 

indicates not only   that new refineries will  be built,  but that each refinery 

constructed would be  associated with  the  construction of new  petrochemical 

installations. 

E.    Energy 

49. Considering future  developments in  petrochemicals in  the  region,   the 

generation of electric  power is  important  for  two reasons,   a)   as  part of  ttu. 

improvement  of  the   overall  situation  regarding energy  resources,   and,  b)  as a 

source   of  energy  for   the   operation of  petrochemical plants.     Thus,   „lectric  power 

iU  a basic  element  fer   the  development  of   an  industrial   area  such  as  the   bhuaiba 

Industrial   Complex   in  Kuwait. 

50. Appendix  tabi,   III  shows  that  the   amount  of electric   energy produced in 

these   countries   is   relatively   low   despite   the  excellent  facilities   afforded by 

the  availability   of   cheap natural  resources. 

F.     Fertilizers 

51. The  only petrochemical   industry which exists  in the   countries covered 

in  this  study  is   the   fertilizer  industry.     While   no attempt   is  made  to  analyse 

the  fertilizer industry   in detail  in   this   paper,   the  presentation   of  some  basic 

figur.s  orf production  ana  consumption of  fertilizers  seems  desirable.     A%  this 

point,   it  should   be   stressed   that an evaluation  of existing   plans   for petro- 

chemical  production  in   the  Kiddle  Eas t.  show,  that,  whil.   fertilizers have been 

given precedence  over  petrochemicals,   the   fertilize-  industry   was   inevitably 

chosen as  a  first  stage   in  the   process  of   petrochemical  development. 

52. Considering   chat  world  production  of  fertilizers amounted   to  37  million 

tons   in 1965  and   that  70  million  tons will   b,  needed   in 19^0,   countries  in  the 

Kiddle  East  should   be  able   to  play   an  important  role   in  the   production of fert- 

ilizers.     Consumption  of  fertilizers  by   the  developing countries   alone   is expected 

to  rise  between I960  and  I98O  from four million   tons   to   50  million  tons   of nitro- 

genous  fertilizers   (urea  sulfates  and nitrates   of  ammonia).     Tins   constitutes 

roughly 50 per cent  of   the   total world  production of  fertilizers. 

53. Actual  production  of  nitrogenous   fertilizers   in Iraq,  Kuwait,  Saudi 

Arabia and Syria is as  follows   (see  also  appendix table  II). 

A- 
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Table 5. Present and future pre ate ti on capacity < f nitrogenous 
fertilizers i¿. Solucua Countries in tao Middle East 

IRAQ 

KUWAIT 

(in metric   tons) 

Existing under construction 

)   1 ¿0,000   (LH   )J50, 

I     50,000 Urea 

)   .130,000 Mi, 

) 3 

)     150,000   (^H4)2304 

150,000 Urea 

Planned for  1970 

)  250,000 »H. 

j 445, 000 Urea 

oAUDI 
ABABIA 

) 200,000 M- 

330,000 Uroa 

mm 

) 150,000 M 

) x Various mixed 
( fertilizers 
) 

Source;   Kuwait Chemical  Fertilizers  Company,   national  Development   Plans 
of   Kuwait,   Iran,   '¿-¿adi  Arabia  arm  Lyna. 

54.  ftn  the   hiois  of  actual  consumption,  of nitrogenous  fertilizers,   the   future 

needs  of  the  countries  enumerated  m   table  6  are   expected   to  rise   to   the   levels 

indicated  in   the  same   tabi'. ; 

Table   6.  actual  and future  consumption  of  nitrogenous  fertilizers 
in ^elected Countries   in   the  fciduiu   i>ast 

(in  i! e trie   tons of ! . ) 

I965 I97O 1975 1980 

(actual) 

IRAQ 2,500 5,000 9,700 25,000 

JORDAN 1,800 3,600 7,400 23,000 

KUWAIT - - - — 

LEBAIïON 10,000 20,100 39,000 68,000 

S^UJJI  ARABIA - 46,000 110,300 176,000 

SYRIA 12,800 25,?oo 52,000 89,000 

Total '>n     1 CiC\ c. «  , JA'U 100,000 2ie,400 381,000 

bouree.     r'ecu ration  uf  Arti'   ¿i.^uioers,   Industrial   ^rab I--.p   .~nd   thu   Possi- 
bility   oí'   Industrial   Coordination,   Eleventh Session,   Kuwait, 
I969,   pp.öo-87. 
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55.  The production and consumption fibres given in  tables  5 and 6 above 

indicate  that anticipated future  domestic  consumption of fertilizers will contini 

to  constituí*   -nly  a amali  fraction of  the   t-^tal   production  planned   m  these 

countries.     The   target  for  fertilizers   its,   therefore,   primarily  an  export  one. 

nevertheless,   the   proeja   itself,   being a  fir.;t  stage   in   tre   development  of 

petrochemicals,   is   likely   to n,ake   tht.   production   of r.ow   p- trochen.ical   products 

proceed more  smoothly  in   the  future.     Furthermore,   the  ust   of  methane  for 

fertilizers may stimulate   the  utilization  of   the  ethane  fraction  of  natural gas 
for petrochemicals. 

/ • • • 



III. TETàTIVE  PfcOJ.CTIOÎS  e*"1 THE DE.jáLCFfciaT 

OF THE  ^TBOCEfiMC^LS   II.DUSTHT 

A.    faurkcts for t*. trocnar-icala 

56.   bine   fita'Sh;. i  f- tr <-h<ai ¿c i i.  products and  petrochemical  raw Eiat^nala arc 

r.ot   ¡ raí arad   ir.   tía    Ar.t   c aatn   a  of   th.,  ! iddio   Last  'it present,   plastics, 

• •yïA:,   »ic   rubfar   ir.'i  ayr. that jr   fibre«  hw*   to   t.    inportrl.     Tht  markt, t  for p^trc- 

f.'ii- :; ix--..13  nay ,   tL-T"i'or. ,   Ot   ra ¡r ict* rizal  by:   a)   importo  cî* raw  materials  for 

fn     irvc^.ui.6   :i,dut-try,   i)   i¡. i'-rt;  c.f   a.a„i-r inuhai   .ir. 1 o nd-pro due ts ;   and,   c) 

pr >d .u.-tion   ir.   th-'   l'-^rr,   d'   praa.a   ii.fo*. 

\>7.   futura  tarto.t.   it.-v.. iui^i. -fita   it.   t ¡i,j  f i ; .'• i d of  ¡A- trocha c. ic i is  dopond ^aauntial« 

ly on  threo  Inttraep, nd.nt  factors»  *}  f-row tr;   n,  p>. pui ¡.tion,   b)  growth  of  indus- 

tries,   und,   c)   f'.'.jrt-   r.a.a   ir    tí,«-    livir*.   -i! ¿rdiri.,   of   t.¡>    papú i i iinr,. 

Sia   l'in,   .^.airatoa ),TOW t.-;   ritt,   of   th.-  p  pulitici,   in  't  .aortod  ï.un.b^r of 

coût.trios   m   the   t-idul<    iaot   for   ti.e   ¿Jt. rioa   cov^rir*'   ti, =.   ran*.•tl;..¡i.  otvor.tioe   18 

fjiven   in   table   7 bo low s 

Table  7. ^ctual  pot il.tion l'idra.,   for  1965  and 
odtimut. a   af  j.'pulition  ,/rowth  for 
1^/u,   rW5   ana   i v\. 

' *h-   ¡.an a       ;• r   "   r t) 

1965 19í
(

< iu'>    (Í 197^ Kitt; of 1990 nate  of 
(actual) 

0,200 

^r w th 

3.4 

Krow th 

13, WO 

growth 

IRAQ >,700 11,500 3.5 
JŒDAK 2,000 2,350 ).i ,i,8('() 3.4 3,350 3.5 
KUWAIT 474 660 6.8 H4 M 6.0 1,03a 5.3 
LEBAÏ.ON <•>, oso ¿,VjG 2.* ?,?o<: a.8 3,100 2.8 

SAUDI * KAPIA 6,^0 7 ,40t1 s. t ' a,i50 2.1 9,400 2.2 

SYRIA %c'0t; 6,4l.C U« i, :oc 3.4 -U^L 3.5 

Total <: '• • ) : <+ a-s,^. ' .'. < - ,-^ 3.1 .U, ve- 3.2 

Goure: : ;¡a * ; :. . ti  r.. 4   Wax- i.pai.t wX- r,r,'!j;;i, '•to      i Hi 

1Jt3<   i—'.,   ia6b,   p.141,   ...a,.,   !a.   66.Alii.2. 

/... 



59»  Based on existing development plans   ina  on  projections unaertak.cn by   Ua 

United Nation»  Economic  and  Social  Cffice  in  Beirut,-*'   edtimateâ  of  futur«  t:r;wii 

il   trai  r.anuf a o t y r i r., • in aggregate   income   ¿.nd  in   income  gf.rented  in  .-aeri   :•?  th 

sectors  are   ^iver.  m  table   *t.     Also ftiven   in   tnt-   aar-.    ' .1 K-  ar^   ut; tima tor   of   th- 

expected   net-   in   thy  contri b , ti-r.   ol'   tat   ;ai   and   rr.anuf io turine  Soctcro   to   natia, 

P re cl uc t   ( s t, «   also  a j- pe nd 1 x   tari o   TV ). 

Table  8.   Ind^x  of growth "f  national   incoe,«..-   ..J,J   cf   incor»-   origin .tmg   in   the 
oil   and manufacturing   Suctore,   ¡y66-lS>5C,   and  fontribation 
of   oil  and manufacturing  sectors   to  national   intern*- 

(base   «   1966,   {•• r   Ct,;nt) 

*   J0RDÁK 

KUWAIT 

Í   LKBAK'N 

I n d  t-   x contribution  to  „ncome 

1    B^r-t^r National     Incon.u   orifan¿itin¿;  in 
income oil mar.uf icturing     1966       1 H(. 
     1; e c t o r K t c 10 r 

195^ 

196^ 
...b/ 
¿41-' 

19t¿/ 
12/ SAUDI ARABIA   317- 

261 

223 

261 

43 7 

264 

290 

385 

m 
380 

21. '... 

6Ö.9      67.C 

55.6      4^/; 

I ariufac turine doctor 

k'.O 

io. J 

li.j 

14 .0 

2.4 

11.1 

1980 

23 .6 

14 .4 

17 .1 

27 .0 

2 .9 

21 Is 

_çO_j£oe     kit-i  Cff.pik-d  and compatta  by United  nations  Economic   and  Social   offiCu 
in   Buirut. 

xj Ni.p at   factor cofs t. 

b/ OïiP at   factor cost. 

0/ GL»? at  current prices, 

1/ 3.I.P at   196J  price. 

60.    The  ei.timateO  consumptior  of pe troche; icals   in 1CTO,  197> ami  tQÍJt  hn» been 
based p:\rtly  on  , j ojected growth  la populatioa and   income anu parti     u,¡ e'-T-ectc.'  exp.-'.- 
3ion  m   the  utilization and  appi lcatio-i of plastico,   syntactic  rubber aw*   37  thetic 
i'iürc.j.     I-    .eaetal,   t;cr c?\ ito   cn'^ii, ptio;   of  pe troce, u . iz  • 1     t   b»*>  'r   - rtoJ   to  rise 
a-a    iti ri je., t   It 3 kiìo,,r. ;.   to  •"  to l lu   F '*    « . 
aer.i:mptiorj  r.::-d«  h,c re   10   t  at   t.it   conounj 110a  01   pe troche -:c •' lu  '.lit   follow   the  19*>0 - 
I',.'./   ' urli,'   patter*!,   i.e.  ^oabli,"^  of corsur-ptioe  every   live   ;•.   rs, 

K/ ^e-.  L^.K'Jf ¿,,   otudiea on btjlucwa JA;1/,loptt^f. t  ProDl».B.a  it. Various  Countri»» 
ir.   the  ^aidlu   ¿aat,   1966  ar d   1969.   Saleo  fro.   Ü. ¿9. U.C. 4  and  E.6^.U.C.5 



1.    Fias tic s 

.    61,  ir,  tho fie A4 of ihemopi^sties,  or»« of the a« in ftctiviti««  is   tàc  pro- 

c.^in-  of  hVC   xntc  footer yronucta.     PVC  u;    ,1ì?O  itó.oi  ir   tri.,   production  of 

bíí:s,  oobi-e,   tub«,   floor  •., h. o,   :irt if i--< lai   Lith^r  ir.j   -„rilur   irticii-^.   Ccpo- 

lyr, r.-   ;r>    U-.<.J   ir   tut   ^ii'.«¿^.  . f  ,-i,-;!...,, rapr.   r.c,rlH,    l,y..   tr-    auction 

.. -lit.;,     i'.iy.. Kg, 1. t,.,   _.   „    :   A1_   t.-...   ,r   ¡.cUcr    .T   h .,-,.   f. rwu^r    ;   iuf:<    rvirktt 

' xl   *'   lVr   '''••   >,V;K'-'.'i'»:  -'î   f   rtilí«:,r;   ¡Y r  ,.xj.rt   iM   ,r  filwi.     r-rtiliz-.-r 

¿ r".iucti,.r,   »f.vojv...;   tn      „;      .p   ¡. ;Hi: «¡r,   , u   ; .CK ^:u«,   • ith- r  ir.   tn .   an.  of 

il'-Ur    h^'O      T     ir      „u*.      -.,,.;    -;t;,     lrl..r     „  g.     ri,    ,-.;-     ,¡lS.lrii        r..^..    C<;r. t   = iMütf   50 

KllwrÄ:;   °^ch    -  -   -^   *'•••*•   f-rtiiu-.r   » ^K-^-ir.*;.      In-,   fui   plo^Ur«   ba€ woigliB 

.•'V.> riJ-'ir.i«..«   ar.-t    *,!.-,   .'v-^vi   '>•    ir.r.r   l.y- r   :.,     .i    n.     ju*.,   eonbination   w-.i^hs 

-'-•O  /Trier!.  ....     Ai.UiiKit-.i  fir.r    , .<'•. l;.::r.,     .1'    ,, , r-.xir. At. 1.,    l,^,wx   •• ,lt-   -,f 

nitro^nout   f^tUi^.r ^U,   th.. r. for t   r-.-^r     t.t,    fii^ir.,;   .•i.rti^.-.   of 

pli. tics     7,j0u    ton,;   .4'   i.',!;/-  ti.y i- *,.    * j -uly ¡ r.,= t y i , i.   ,   ruC)   w    t ti.    f, r-U   c.se,   or 

1'-'ilt'   t: '";   jf   I    ^   thy]-,,    ir.   •,..      •1-.r:,i.     Th.,   ..   fu-.r  :     ,r-    r4:- ,i   oi.   th,    -ianuKption 

that   orly   *-*,   p, r o.^t     î    — a    .*;—•,  ;   rr- iv t,,,.     r  MT(M^   f.rtiiu.rB 

Will   to.   j.-icKx*;. .1   i».   pioHtu-   f^KS.      PurY,  r,    >.v   ¿  lCr. l/lu-   •• f   oPl re ..* in. i t, iy   ^0   p.^r 

o.-i.t ci' oth..r  I'-rtiiu   ro   i pi,..ofo. 411(- l   ,;ii   -on.-^n,*.   o.v,ni    i., 11. i,,r.oi    tI1.Ui)^8 

0!'   t0ri"   "f   í^-^'---      r -...a. .;    rh-..   now   ,.,  ¡.nt(i    ,f   t-;tt;s,    th      ¡ru',s.il(!   of   "*ob 

f.^s"  rrud«    o.t     i    c^t.tj,,!^   ^r   Orh  d   f::aif.or.t   h .o   to   n  oYu-fi.     ;<ur,.oV,;r, 

r i./-- tuyUn«    î.i,        ;•     -,   „i   .,.    .^.r,!»^   ,     t.ani, i.rfir    u>   ir.,)-'- ti< r,  n.oldtü 

ú..:   ti, ni-fornir«   i..   .,,ii,i   f  r  ¡ lO^vu,,   .irti-1,,,,   r:ru.   :,   . f{<. .     fclyotyr^nu 

"Ul      "•      li'-   ->i.   --• .   -ir-    tfx.ri • t • r ici  ty   tf,...   .-implication 
;*      '  .riL1iUrì   ir-   th ' ivi S-    lï t.-¡    i1,  t'r i - i   r    t *    *        j-        . - i *   » .       *   <     i^ 

••••.n. r   íisf-.r* rit    .rtir-T^,  , ,r.   kitch^,r>,   -.r     ir.j-jticr.  Mld,a   n.  .:..-v..-ral   countríe, 

'.i.     '-M.» tr.ict: on      r  p-, [^ Vr. r,    :-4  tI.   pí ítt   ..,   ;>  ,fi(.  CM.¡ia.:r.,u  ir,   Jorüun.     Tht 

í'vu'; w. nid  U.   j.i. -i   f-.r   -fl.    rif-Kaslnp  -f   fruits    ir,a   v...;   tiU,s  íTr   cxi^ort. 

6c,   Ir   th.;   fi*-i.i   ..,ï   tr,.rn ,•:;•   f;í<:   fBiw:,   -,   sn.aii   r.arK,: t   >.xi^ U   í'rr   pht.noi- 

f  •rn-li.i,hyd.,   r, t,   ,.;i.     ftB Hlr-f orí. ; • U< i>¿ ^   r  ^irn    ux   J-.-^ú  as  f:lu.,.e   and  for 

i^r^haUor,.     •   •i,n:in-rr¡:.lM..hyi.     r. .-i,..     .r,   colala   irto   tati-war..     Polyurethane 

Î  .''tris.     í r<~'i~tC-.ií    Out      -f     *>¡,     r,.-  mp     T»W r- . -      i    «'    »•     » L i. 1 " "    •i    ""    '"'r,x,'rs    -J'    J;'>—  tor   »h»-,   rr:.unuí icturir,,,  of  n ¡.t trust»..;« 

r.A.;    ...   r    ir...   • ^ x.y   r   .-,!.«   „u..   iiiK í   t._, r   c<.. i ti r.,v   ir,   tn..   tuildmg 

ir.-n. r.ry,    «i i   typ.:,,  .-f  ]\fli„t>. á {í.OOíH   *rti.-l..ü   4r.i  s^r i-f irabi^ü formica 

:      '';   i"'í   l>f   *L*    í'urr.ifji-.    m ij.  try    *r^   -xt   tr   i, y¡,%   icporUJ. 

A.. 



63. An evaluation  should  be mudo of   the  cost of domo o tic  processing  of p< tr - 

chemical  raw materials   in relation  to   the valu«  of ic-purUd plastic articlts.     ~u 

iti ^valuation  iss   of   particular irr. por tunc u   smct.   iti,,   prcc^uoirv, of  plastics   is    it 

present undertaken   in   alroot all   tht,  ccur.tri.-S  cov-.roi  in   this  etudy,   ano. ¿iir.<*--   . 

j   r.urr.bor oí  r.-;W  proj. -to   uxiotf;  rot  only   for   tht:  trilling of   thermoplastics   bot   als. 

1   for  thi-   proco-o   ir.#r -.a"   th. _.rn.v>so tting robins. 

¿ ,     oyo tho tic  ratter 

64. A íVw  rubíor   processing small   plants  -,xist  ir» oomo   of  th<joe countritn 

for   tho  production  of   viriojo  articleii,   such as   tub».o,   md  for   tyrv. remoulding 

but  not fur  the-  n.muf iCturir^;   -f   robber   tyr^.>.     Th.;  construction  of tyro  plants 

is   b   ira; piatti,i,   ¡aw.vcr,   m   Ira.j,   oo adi   «.rabia ana   Jyria. 

65. Tabi».   )  b^low   i; vj  ,-,iv., aon*    tri id-.1 im. o,   for  th-;  ^otabliohment of   tyre 

factories. 

Tablo 9»   Actual   importe  f-.-r   1965   and  •. oticat-ot  imports   (and conuuinut ion) 
of  rubber  tyrou   iti  L).;k-ct'.a  Countri,..a   ir   the Luidlo  Ea.sF   for 
1970,   1975  'ir.d  19«0 

(nietrue   tons,   poi1  o-,-rit) 

1965 iy7i.- hato   of 1975 Ha tu of 1980 hato   of 

{ actual ) 

4,600 

Krowth 

5-4 

growth 

5.5 

^row th 

IRAQ 5;>'-54 7,^57 10,270 5.5 

JORDAl» 2 ,000 2,ad9 5. *> 3,304 5.4 4,465 5.5 

KU*AIT 1 ,100 1,677 ".H ¿,375 8.0 3,165 7.i 

LEBANON 3,300 4>17<> 4.8 5,^74 4.8 6,667 4.8 

öAUUI ARABI A 5,700 ^935 4.0 ?-,519 4.1 10,566 4.2 

SYRÎA 3,500 4  ;") 10 5 »¿ 5,9¿¿ 5.4 7,814 5.5 

Tot-il .•!',<•.' •Ô, -'6 J 5.0 i3,3.U í.l 4?,947 b.'¿ 

Sourco : Data. for   i 900 "•fct... it>.   i t 1 ''  f     tío i-'-, i.r.ti t.  <a «r ib    LíiOlIV ro,   The 
Indub 
o rain 

tri.il  ili- 
i tion   mi 

ib i»u!p  an • i     thu    Í'O; alitali tu -,   í'er lo íuo trial Co- 
Oountroo. i,   l'^9,   P • a<+ • 

a/     Estimatoti   oí    rubber   tyr...   cor,».un ¡ t ion  for   tia,   p- rio'i   I97O-I98O  W(-ru 

calculated   or,   th..   haais   uí   a   cono tant  ria,   ir. consuno t lut,  of   two   pur 
Cfcnt  per ytir in  addition   to   tho  r it»,  of  population growth. 

/... 
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3*    Synthetic fibre 

66.  lü.jort.   of w:<ygi   fabrics of aan-caie fibres  (BTfc    Classification 51.04) 

by a   yeleotei nunir^r of   countries  in   the  Kiddle  Ea3t  for  the   1959-1966  period 

is tfiv<>.(.  in   tab li-   10  r-^lowï 

Tabi«   10.   In.por^s  of wovei,  fabrica  of tan-made   fibres 
by  oeleetui  Countries  m   the  Biddle   East, 

L>5>)-1966 

IRA* o Jí.RJJAJ 

Tear (l,000n2 ) 1 ki lo^rammetO 

1959 16,616 61    r< >i '• <2,;7ft 19%1 3 7 2,'M,M2 56,Q0C 

I960 23,^5 1 i,6i?,y^¡ M,o<4 247,60 3 3,4üS6c"? IS, 000 

1961 19,741 i,7Ci,M« •4,914 304,156 3,516,293 14,000 

1962 ?1,010 i, )¿t', 3o ¿i i¿5,l>W 3J3,2C,3 2,19 3, Wo 69,000 

1963 15,665 1,^23,026 370,9^, 410,12 7 3,251,26b 17,000 

1964 14, *51 1,9^,2^9 ì6t. ,22H 382,4U 4,774,96« 3 3,000 

1965 12,102 2,36^2^6 92,540 44'S40^ n.a. 40 ,000 

1966 lr.,703 /,t2v,/39 1"4,771 •>9?, 112 n.a. 26,000 

Source ;  ilational   P^v-i.'i. Tn if:   Otatütics. 

a/     Compared   t.<     jth-.;r o^unti K-H   in   the  kiüüle   ¿ast,   Syria's  imports  of 
synthetic   woven  fabrico  aro  extremely  low   because  Syna'a  textile 
industry  has  already  achieved   a  relatively   hi^'h   degree  of development. 

67. On   the  basis  of   these   in,port   figures and   of past   ratea  of  örow*h   in 

national  income,  estimates  of  future   consumption  of aynthetio  fabrics were  arrived 

at through   regresa ion  analysis. 

68. For Jordan and  Saudi Arabia,   the   correlation   betwt.cn  imports  of   synthetic 

woven   fabrics  (BTN   Classif ication 5I.O4)  and national . income   is given in   the 

following   linear equations: 

/ • » • 



Jordan-*/ M.   -    - 613.4    •    19.9 YT &2 - 0.78 

Saudi Arabia-^   MgA   - 122.1    •    0.?83 YSA H2 - 0.92 

«her« t 
M.      -    importo  of  aynthe tic woven fabrics in tone, 

T,       -    net national   product   (at   factor  cost)   in cillions 
of  Jordanian   amars, 

JL       =     importi-   of  synthetic  woven  fabrics  in   tons, 
5A 

SA    =    grous  national   product  in  milium; of  Saudi   rivals. 

69. Th«,'   income  elasticities  tf   imports   (and  oonoumptu n)  of synthetic  woven 

fabrics derived  from   the historical   trena  wao found   to  have   the  fullowm^ ran&u. 

Jordan 1.5V    -     1.23b     (decreasing   over   tir.e ) 

Saudi Arabia O.96O    -    0.970     (increasing  over   time) 

70. In   Iraq,   the  historical  data  for   ir porto  oï  ;;ynth< tic we ven  fabrics  a ru 

not sufficiently   consistent   to  allow   their use  for   fhe   derivation  of   the   necessary 

coefficients  and   ©las tici ties „     Inotead,   a  relatively  hi,;h  degree  of  correlation 

wan   found   to   exir.-t  between   in ports   of   unornan.ented  nylon   textiles   (PTÎJ   classi- 

fication ^1.04/1)   and net national   product   (at factor  cost).     This  correlation  is 
15/ 

^iven   in  the  following:  linear  equations—' 

kT      .    - 541.4    +    ¿.63 Yj R4"  «  0.63 

where» 

MT      *    imports  of unornaniented nylon  textiles  in  thousands 
of  square   rioters, 

YT      «    net national  product  (at factor cost)   in millions 
of  Iraqi  dinars. 

'3/ The correlation between  imports   of  «ynthe tic woven fabrics and net   national 
product   (at  factor cost)   for  Jordan  cover»   the period   1959-1966. 

4/ The correlation for Saudi Arabia  covers  the   period   1379-13Ö4  Hejirah 
(equivalent   to  I959-I964). 

13/     The correlation for Iraq covers   the  period  1956-1966. 



71. Accordingly,   the   income  elasticities of   Iraq's  imports of unoraanient. i I 

nylon   textiles derivad  fron.   th<    'ibtve  c ,:-r-.-la tion  waa  found   to have values  ran**irf 

between   2.885   nnd   i.4^3   (ÍHcrfeuSii.f  over  tini«), 

12.   or.   the   fcasis  -1    tnese   results   and    >f   projections   of   future   ria.-a   m 

national   ír.cMT*-,-^   future   sporta   land Consumption)   :.f  syrtnetic  woven  fabrics 

ir. .lardati and  .laud.  Arahia  'ina  of unornaaented nylon   textil««   in  Iraq were 

i ro j e e te d a»   foil ow a s 

Year J OH DAí SAUDI ARABIA^      IHAsÄ 
f tons) (1000 o*") 

1966 (ac tuai import" ) ¿>,68¿ 5.281 1,577 

1970 3,195 7,299 1,570 

* 1975 4,257 10,963 2,141 

1980 5,^03 16,499 2,864 

a/    uynthotio   wovon   fabrics   ( KTIi   Cl isa if icatior  M.04) 

¿/    Unornan.erted   rylm   textiles   ( I: FN   Olasaif Ac*tií,r.  51.04A) 

73.   It   should   h.    onphasiu    i   ti.at   *u vM -pr.en t a   ir.   U,-•   potrockecacal   industry 

in a number  of cou..trito   in   tue   oiddb   E.at   n.ipht   have   tu.,   effeït   of   mfluwnning 

future   pattern.;   A'  concun.p* ion,   including   those   of   aynthMic   fibres.     Jt  number 

of  faotirn,   such  au  anticipated  ohunf;.;S   in   the   iwative   priced    *f   synthetic 

fabric-  and   their  substitute.;,   ,. ov> mi; er t   j   iin-s  with   reepeot   to   fh^   petro- 

chemical   mdu.Ury   and  ponsiMe   future  cbanfefc   m iti te s   a nd   ., refere no e S   of  cun- 

sumcriï,   might  all   exert   an  upward  pressure   or.   the   den.and  for  synthetic   fabrica. 

In such a  cane,   the   income  elastic i ties nut;ht  rise   to   levels nigher   than   those 

calculated   from  historical   trend;;. 

74.  Usin¿; the  above-   conclusions  for deriving  a  rough approximation   A' future 

rises   in  the   total   annual   conjunction  of   synthetic  woven  fabrica   m   Iraq, Jordan, 

Kuwait,   Lebanon,   Saudi   Arabia   or.d  Syria,   total   »onsurnption  in lyt'C  may  be con- 

servatively   estiiraU.d at   33,000  tons. 

\6j See  Li:E3eB,   studies   on  Selected   Development   Problems  in Various  Countries 
in   tne  kiddie   East,   1968 and  I969,  salés Kos.  E.69JI.C.4 and E.69.II.C.5. 

A- 



?%    On  the basis  of  the discussions  presented  in   tùe  previous paragraphs,   the 

total quantities required  to satisfy  the  inmediata  needs  oí" users  of  petro- 

chemicals are estimated  in Table   11   for  the years  1970 197^>»  *nd  1'>Öo as  follow»; 

Table   11:   EB tima tea   cons an; f ion  oí'  pe trecher.i-als  and   t,,eir 
application   in   ;^ 1<-.'ted   ccuttrifi'   i:    tue  î'ii'He 
East   in 1  »70,   1'."'    arri   1 0Mf£/ 

law Material 

Plastics 

Poly*»thylene(low density) 

Polyporpylene 

PVC 

Appli:, at io:. 1-/T0 1 '.)?5 1^0 
(tOMs/year) 

Packaging  lor  ferti     25,000        50,000 
liz^TF  nnd   otjv-r 
appi ieat ions 

Injeetn^.oi'iing 5,000 10,000 
materi'i Isfki tent n- 
ware ,    toy«,   » te) 

Cablea,   jipen,   tvbea  15,000 30,000 
floor   tile:   *'f •'• 

75,000 

2Ü,0C>0 

60,000 

Polystyrene utd copolymers        hefriterator«, 5,000 
h ous i ngs ,   w as h i ng 
mach m^H 

Polyurethane Mat tremitìi A  -uehions  5,000 

Pherolformaldehyde  resins Mouldir¡f;:4,   impregnation - 

Amino—formaldehyde  resins 'îlu^ir.g -i  moulding - 

Unnaturaied  polyester reuma     Construe fior,   trans- 
por ta tier:,   nforage 
tanks 

10,000        30,000 

10,000 

5,000 

10,000 

5, coo 

15,000 

10,010 

20,C0i) 

10,000 

Synthe t ie Rubber 

SBP à polybutadiene 

Synthetic   Fibres 

À Ty Ioni tri Je ) 

1 o ly an, id e 

Polyester 

Tyres,   technical 
articles 

Twttile industry 

25,000      40,000       50,000 

1,000 3,000 7,000 

2,000 5,000 15,000 

2,000 5,000 15,000 

85, WO     183,000      327,000 

a/    Includes  Iraq,   Jordan,  Kuwait,   Lebanon,  Gaudi  Arabia and Syria.     It should 
be related   that  the estimated  present consumption of petrochemicals  in 
these  countries   is 60,000  tons   per year. 

b/    Tie  above   table   includes   the   consumption  of  finished goods made   from  the 
raw material  concerned regardless  of whether  t<>e raw materiale  have «r have 
not been processed  m  the area. 
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B»    Projected developments 

76.    Based on  the previous analysis and on relevant data collecte! in  the 
countries reviewed, the development of rr.ain petrochemical products (at minimum 
profitable plant capacities) during the nineteer. seventies may be projected as 
follows  l'or   these  countries: 

1 970-1 Wt? period: 

Suggested  new  producxion capacity l'oi   petrochemicals: 

First gnex-ation: 

Ethylene 150,000 tons 

Methanol 30,000 tons 

Second and tertiary generation: 

•   Plastics 

Low density polyethylene 75,000 tons 
Polypropylene 20,000  tons 
PVC ' 30,000  tons 

Polymerization plants 

Polyvinyl  acetate 10,000 tons 
Polystyrene  and moulding powder 20,000  tons 

Synthetic Hubher  1-4cis  polyhiitad ipn* 50,000 tons 

Synthetic  Fibres 

Acrylonitrile  (-ononer) 30,000 tons 
Polymerization   :>nd   .spinning  riant  for 

polyaor.yicnitril«   fibres 10,000  tons 
Polymerization    ^ spinning    lant  for 

poly^jW  t'ibr-:; 15,000  tons 
EoTH'ATF.i»   'A:iT;,I,   -'oTh 150 million USt 
77. In   the      70-1-,>75  ¡..nod,   the  production  of «thyiene   based  on natural gas 

16  expected   to  ^Wt.    At   t..e  sar.e   Irne,   facilities   for production of petroche- 
micals  base,!   ->tl -th-!-rc   -u,d   :.i-!,r.r  hydrocarbons  should  b« expected  because  of 
higher proiitrrility.     TV.  „x, ort  of.hyler^ may also bicorne  rossible  during this 
period. 

78. Consi b-ri..g  thp  countries   reviewer)  as  a wi.ol*-,   no attempt  has  been made 
in  this  pap« r   to   autves:.  g^ograj-cicai  <i .: tribut i-.;r.   of  industriai   enterprises  and 
other   locational   probi.-.ma.      hever thelesu,   it   should   be  emphasized  that  Iraq, 
Kuwait  and  oaud 1   „rurua  each  produces  sufficit   quantities  of  natural  gar,   con- 
taining  in<   :itcecsc'try amount   of ethane   (V-.,'  per  -ent)   for  trie   production   uf 
etnylene and   other  un;,,, turateci   higher  hydrocarbon:,   at  a   lower  .-0st  (^iW)   per 

cent  of   the  costs   of producing ethylene   out  oí'  naphtha)   than  m  Wope and   uther 
parts  of  the world. 
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1973-1980 period: 

Suggested new production capacity for petrochemicals;   (tons/year> 

Fir3t generation: 

Ethylene additional 

Aromatice 

Benzene 

Toluene 

Xylene 

Second and tertiary generations; 

Plastics 

Polystyrene 

PVC 

Combined  r«<ur.s production plant 

phenol  formaldehyde ) 
urea forvnaHehyie ) 
rneiamme   form-ilu^iyde ) 

Unsaturated polype t«-r  resins 

30 - 50.000 tons 

120,000 tons 

20,000 toi» 

30,000 tons 

30,000 tons 

10,000 tons 

gynthetic  Fibres 

D.Mt'T,   (T.otiuT^r ) 

Caproiact.ar;  [r:onorr,er) 

Polyamide   pplym^rizat 2 on spinning plant 

E3TT1 ATHD CAI ITAL  CO.^; 

28,COO tons 

30,000 tons 

15,000   tons 

150 million USI 

79.     On  the as!-!ur.pt.ior,   that   in   the deoond  period   (1975-1   B( )  ,r. ethylene 
plant and  several  follow-up products would  be  established,   -roas  fertilization 
between  intermediates  and  finished  raw materiali   10   likely  to take  place.    Becauee 
of  this   it should become necessary  to produce aromatica during  this period. 
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1975-1980  period, 

Suggested new  production capacity for petrochemicals i 

First generation; 

Arorr.atics : 

Benzen-.- 
3 tyre ne 
Xylene 

Second  and   tertiary generational 

Pias tic ti ; 

Formaldehyde 

Ph^TiOiiir   Eiri-i   'lirii.o   rr.-.iins 

Urusa-ui"j t.••.'_!  t  ày^cter 

Synthetic   r-^-it.T 

Polyhut.-1<ii<T.lt! 

Synth-' t^   t\hr*H> 

Polyps-:-   i\hr*.a 

Poly an-.. ¡.    fibres 

Eí'>Tir«TKÚ C«PI?iJ. COSTS 

150,000 tons 

20,000 tons 

20,000 tons 

10,000 tons 

60,000 tons 

15,000 tons 

20,000  tons 

15c million US I 

80.  On  the  aóHUB^m,.   tl-tt   in  th,  second  period  (1975-19*0)  an  ethylene 
plant and  several  r, j low-^  products 

between  mtern.u'.uau-.-   ,j.fl,:   l'u.u.-h'- 
would   N;!  established,  cross  fertilisation 

i  raw  utemls   IH   likely   to   tike  place.     flf.-aus* 
of   this,   it snoulu  benone  r^c^naiy   *o  pr.^ice  ar^matj .ICK during   this period. 

/••• 
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IV.   SUGGESTIONS FÜR POSSIBLE ACTION 

A.     Action at   the  national   1- v   I 

61.   The   t;uia^Ur.ps   ^r-.^i.r.ja  ir.   tí. is   paper  for   petrochemical   développent H   ir. 

selected  e ur.tries   ir.   u^-   Lniip  Laot uunr*;   the   tawte^r. sever. U.KS  were  fraaa-d 

takint   into  ac-   un*   U.-   at. .ntive   rapacity   of   tüo   r^ior,  and   u-.*>  world  p.itWr 

of   industriai   JPV.MCJC:'.:/,. 

»2.   Siiouia non.,.   ..reductio,   or   ^ trcoh, tácala,   -^   ou,o .^tf>i   i,.   t,.i.:   .tuay, 

bocv^e   a   r-niit;/   ry   i a *>,,   •],,,   n^r^tir«    ml   did tritut lor.   of ] e f roohftj.r ti   t roduc td 

within   tho  '•(•ut,,r:,.    r.-viPWHi Or.M  eor.oeivarly  *e   baaed  on aon.e   typ.-   of a 

oa.o ton,s  arrar,»'"!;.1-1.1. 

'o3.   r-  î'if^iitH«*»   tm-   MHAi./p   H' pr-e^ied  *•• tjr.-,cher,if.,a  pr-duot.;   ir,   Ihn 

r-KJ-or.,    ,4Hii*y  o fmdards ,   wfr.inL   iiready   f>xi..t   fur  SOC,P  article,,   will   nave   lo 

bo   »»ötiMishpd. ^ :„;rf   .;'ar.auM„   3h-.id   t*   *;. t ;i. i iHh*,i   ty   national   ino 11 t;¿?.,.B • 

ha vir*;   t.,^1,,    r-i--: litiasi      aoi   ir«CKuai,o   firn.o   sh,.n   r>e   *•.;•'• a ra,-'ed   to a{ }dy 

•he   rrtíultH     !    tne   p,.v,rrh   and   tcotu,   r.rK  of   theo.»   n^titut^o   ;',r   "rUm-ni 

piali ty   ni   t r.-io-'i-n. 

••4.   .--i-î.t.î'o-   ar¡d   í-n-uí'-ur  institution   exint   m   aiu.ost  ali    ta.-    ^¡in%Vit,H 

"..a...a de rea.      irv^   in.iVi.tuU  no  a>ou*.t  re   -uvpiuje.i   farter o^   troit   they  o m 

.o-c- t...-   ar.  eil^-tive   ir.o tran,, r.*   f  r   ti,-    tron,wtior.  of   nitioaal  research  ftrij  ,ievi»U¡- 

s-r.t  ir,   tne  iV»i.i  •• f   ^».r^oh^p ì"-,:^. 

Ai- * l a.   at   *r».    r f:a a.a i    i»V'  i 

*U'"   *ht'  *r  •'•"•'*"   »-    i'r*••*^-t"d  in   this   pap#»rf   for   the  nineteen seventies   (ih« 

r.i%-ï  Na ti .a.o   :.w:,ria   AV-i-.¡n.pr;t lacada)   have   f<eer,   baaed  en   the   preaent   a tute 

•>f   ira.s-riai    i>-vei-pn.er.*    ;r    'fou   •:^tru,;   ana  n.ay   > ro viae ouido Ìmen   f^r   trie 

*" *    *   '      r--....,,    t4   r ur,,,     ¿n..'   ¡rduti   1    M   e thy*, ne   ar.a   ir ratiCi., 

t'     U   eo*abUan«4 *•   *   ^i^ru.    »lE..f   i<r,.^iM   ;.r,Vii,-   ifloiOut.u^;   for   the 

l-Vfclo.pft-nt    :ï   n  petro-n^-d    tMaa*ry.     *  ^rjltn   f»r   *n.    to.av»0!.   of   *ta>ut 

o'.   H,t,maian      .ir*i   S'in,.n-J   tlJ.lt-U-   01. .-.. i   ht    .-r^-atea.     Severa,    ,f   these 

ifder»eJu*ÎS,  «..er.   ta  r-thjrier.« ,   bot^i^»^^  viiAylehlori.ic,  UT,   and  capre lac Ua, 

"•"uid   be   snipped   f^ r   3arM»'ti/ti   atro%d. 

/ • •» 



i6. The  ne ed for  th-.; development of  a petrochemical  policy IIí; expressed 

•it  tnr.  3yn:pc3i'itr  or.   ¡r.U'iStml   De-v* i'-pt   nt   ir,   th».   i.rab CVir tri-.s,  which ww 

¡...M   ir.  Kuwait   Ar.   A±r   L   lo*.*-,     «.t   thio   Syrpo^ iu¡. ,   :t   a.-   ' n.p.-n-itical ly  stated   tin* 

ify     iUpii' 

7» rconv 

f..    will   uiv.K'ut Wily   r--.:r,i   r   th- 

L..t*-u.    A'  ...rat  .Ai*.   .-   w _.;  'Jiv« 

.--ituaM   n  i.-:>i^    uffielt   to 

.d   to   tak - ,   ,4corc-  oir,-,r   thir#;o. 

o-.a^ry   ütep'.   for   tí..   s A.lxi.*    Jf    ->f   a,   " ^ -proj ri -. t- •   pa,- I   A*   Hci.ti.tisi» 

riih.'t;   of   r.cr.i»-»,i   .-;*••: :in.>;  and  -ü ;<e n-.r.ce   in  v.irioua Lì. :   U ri.r. ir-¡i   L.¡ 

"7.   i'-rult    til»    f.ir.*.U..'n   tJ.,'Ver.tu.a,   the   flaring of nataral   toas   is expected 

T-.  ot   rmiue- a ouno lanti al iy   ao  -.•r'S^t   of  the   anticipa tel   ris*:   in   the   consumption 

A í^   f-jx-  p.. tr< oil» K ¿:- ti   tí.*   í   itiii;...ír   {r-.io-U"r.,   • KJ t " lai. ly   m   th>    r... w  ammonia 

tri   ir< 'i   ¡Liìì*i    .!    »o*.»*    .i.i   ,M'..I.   Ani.i,    til   ^fi-    :-xp»^t--.í   ii.or».-i.,,    n.   the 

stuprine  of   i.'¡j.-t';-  i   *-t -    .fi   [ij,viift     tio!,,.^ rti'iwr.     f   #.is. • 

00.   I»   IH   in-; :-r*ar*   tr.   *   n.«    [r v    ' 

•o.:- pipeiir- t. •«..), ir'n   .fii Tor.-.,/ t.-, 

,or.>ioM'ft, of pow r f">r it. i e. trial puri 

; r v . i v ¡r.»"   *h» o ,i,:< * r <•" tiwn   of   th.:   nH'uivi) 

i.-.t.  •'•!'  natura  *ao  f- r  th« 

!..   .:orc -ív..-i   -a    a   wio r  ¿oalc   oc    that 

ry   fí^O   i  'itiii^itt >r.   l'o'(r  -d'  M    |.,r   '--.r.t   of   tí,.:   na Mr.ti   f. as   ¡ reduced   m   the 

MM.'i'i'.K  ixvi-.w-a  oould  N-    rt-aliz-.a. 

ÔÇ.   IiiV.jbtn.t.r.tB   in  th-    rari,;,   of   MX)  million TI3  dollar»  ««tos   to  be-  necessary 

f, r p. trorh-au-^t 1    it -vt-i. op.tr;>. r. * '  d-iri:.t-   th'.  nineteen  ¡;, venti;«,     fly   the  end  of   the 

.-. v.nti«.B,    tn*    • .. tinniti  va'*     .f   th     annual   cutout  r,.:tea> u   to   satisfy   th.;   growing 

-•ir-'-ími t ion   -f  ,.;•.. trocn...,n,i-» io   ir.   tn>.;   ':-untrieö  »¡vi^Wrsd,   is   llKely   to  be   in   th« 

-*• tr *,•    of  i'.   »o    e. •    îLiili.-r»  'A dollars. 

iiy 
>'4l       '    1 

H*. port   ..r   tu    .jc,¡ ••tfijgi ^n Industrial  Le.vtlupmt.nt   in ¿»rafa 
',   I   ^   1'"    or "h,    1966,   :».Y..   1 ' >6 : ,11/<-;?. F/îi.Ii/4  and 

•ur !r.' 
i.pii.-r. t   it.   tfau OPEC   .u.d  'titer aiat 

.«¿•¿/»it   '.".yr.i-isr.4B,   V-i^t ,   Clï*C .tf.fr/Il/ufEC-29» 

/... 
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APFISDIX TáBLKS 
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TABLE    II 

Proposal for an economic crac^ ing plant 
__„__ based  on antuxal  gas  

ali «eoiMmic  3isf would  b*  3or,f-  1   million tons/am.um of natural gas. 

This will contair.: 

MtrOi-cii                             _ 2t(00   tr-no 
carbon  dioxide 140,000   tons 
aulpi.ux 20,( 00 Wo 
"«tl.ar.i- 304,0OL  toca 
«thane ¿20,0<OC  tona 
propane 1^0,(ÍX.   tons 
butane 70,(00 tons 
r
5  and   Zf)'s 74,000  tons 

OHOf(-<•()  tons 

On removal of mtro^n,  sulphur(  as hydrogen sulphid.-) <m\ carbon 

tioside and cracking the  followiu  yields are «pect*.!: 

rretliaii': 3C4,U)0 ton« 
ethylene 160,U 0 tons 
proparo- 1^C ,0X r t,or;B 

butani 70,OH., tone 
1 squid  hydrocarbons  C + ^.C«.' tons 

> t 

Thfl butant-  fraction  ~«r.  w   transform^     lnto  y tnn, tana  butadiene by 

:%*.alyti.   dahydroipnutionj^.   hutadi. r-  could   bn   priy-cri/cd   to 1;4  ois  poly- 

hit*n*-r:-.     Alternatively   tr.f   •-  *n.i   -:;f)+  tra-'Uon  .ou id   be   tracked  yielding 

•:   » /l    tr,r"s   oî   Propyl'-n-,   sul firent   i ur    <OfUO   t,u,  acrv 1 cm tr i lr  and   ¿0,000 
*   •"••    ; rdy; rep, ¡, nf,, 

Th- -..than«, *oKfthFr with sow proline if i-mm!, could fc* ua^d Cor 

'?>• prwiu-tcr of synthesis ¿as and h^ncc anmonia (j^(-,0h(; - 400,(Xi> tons/ 

^.rcj'   outi ut). 

TriH   outline  *  p-troch^i..«¡   conpl*x   has«,d   or.  n•turai   *as contauang 

a  instan* lai   quantity of   t^,   Z}  an-    C     *tc   hydro-arbor.. 

The   et.iylt.M-   should   he   us*»:   O r   poly»th   b nf>   (i%l(4    tona),   Fc/C   (60,000 

t'.na)   irvi   styrène etc.   {«.'0,000   tors). 

The  propane could b«  liquified ani used as natural g*a. 
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Table    V-. National   Inconv  ana  Income  Originating in 
Oil  Sector  and  Manufacturing Sector^  and 
per capita  income   in  Selected Countrieo  in 
the  Middle   Eat, t 

Country 
national   inccir.ef/ income   originating   in Per  capita   inrwrn* 

in 

r¿6£ ljjÖO 
'.'il      3':C'tOr 

l->66 I98O 

J 663 

•roki.-Ai^ 158 

KÏJWnlT^/ 607 

I.LHAIîON^/ 3,695 

^lUPI   ARAB 1/^42,218 

-1/ 
.'iYRUW 4,042 

l,29f; 

312 

1,391 

7,316 

38,781 

7,890 

145 

418 

379 

932 

6,794    17,654 

i anufarturing  Lector 
1966 1 

70 

17 

82 

511 

296 

447 

Source,     Pata compiled  ana   confuted  by   IJPEiSGB. 

a/ MNP at   factor cost. 

_h/ '¡Tip   at   factor  cost 

e/ OU}' at   current  prices. 

i,/ 'H/P at   I96 '>   price«. 

>_j Converted on the basis of present exchange rate. 

f/ in millions of national currencies. 

&/ In UH dollars. 

980    1966 

306 218 

45 213 

238 ^,136 

1,965 561 

1,140 390 

1,697 I85 

/... 
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Table VI.Population,  area,  energy   (maximum capacity) 
petrochemical  imperta  and  wat«r availability 

in Selected  Countries   m   the  Aidulf. East 

Population^ 
1966     >        ftr,ai/ 

(thousand,;)   ('>• ¿^r-   -a;..,., 

Knor^y   TJ 

(maximum 
cari -. 'y,'.')^) 

BAHRAIN 

IÜAtt 

JORDAN 

KUWAIT 

; QATAR 

[LEBANON 

SAUDI ARABIA 

SYRIA 

193 

8,478 

2,066 

445 ,000 

90,000 

506 16,000 

710 

2,107 

22,014 

10,15'- 

oource. 

6,885    2,253,000 

5,676        185,180 

U*--Ka wat ta 

n. a. 

400 

50 

460 

o.%. 

21* 

270 

122 

Petrochemical 
impr-r tn 

1966 
(tons ) 

« a t er  ava x 1 a 11111¿-~ 

n. a. 

10,000       Euphrates  Tigris 

6,000       Jordan  river 
450 million m3 

10,000       Diu tilled water, 
Brakisk  water   (impr1 

from   Iraq) 

n.a. _ 

11,000  Rivers 
3,025 million n; 

9,000 

10,000 

Artesian  fountains 

Euphrates 
26   billion  m 

26,6cl      5,o.1,^42 
:>6,00<' 

a)   Uruteü  ,,ati^r,:.,   „• 
1966, p.   :4i,  1~ 

11 .  i • i->ì.    iV 
r -(     \ í r ' 

•;-l°' l"-ú   n    L1(\\*     -Y-. 

b)  UNEGOB,   Jtudu.-  'ï    \     .-...•-   v..   . .   ••>       . 
ÍS-ÍÜ£LKíI-II,.  ;,,,..   ,„,,.  ;.y.,   ,y,,f  ._ ¿— 

Eleventh   .>.;.;!.„:,   1^,   ^v   DV.    ' ^ ;  
^i'i^t.- 

d)  Jordan   u.i'orrr.;* • ior,  ;iu,.!r.f(   „at^r  r<_ 

Bureau   ;,f  Reclamation,   ',\,  DP partner.»'  ' i 
•u. >   ¡I .,  i'^-S p. ;-i. 

the Llto, >.,.7i;^,"^nr:;; u.J,::;;.;',.',;.,i;;,v:;;,r;-;;;"'ft-'- 

/... 
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