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I. THE PRESENT SITUATICN

A. General background

1. The kiddle bast 1s one of the world's richest regions ir petroleum
resources. Compared to other regions, such as Africa, Americu, the sucialist

countries and the remalring parte of the worldi, the Diddle Eas* i *he largest

-

producer of crude o1l. Its crude 21! reserves, wmourting to upproximately 312
billion tons, or to 60 per cert of the prover world 51l PEC VeSS, 4T laryer
thari in any other rocior of the world. Ir addition, 1t 15 egtimated that nope
than one third of tue prover natural pes reserves are located 1n the hiddle
1
Bast (cee appendix talle Z).:/

2e The utilizaticr of this erormous wealth 15, ot fresert, practically
confiried to extiactior urnd Shlppins. whatever fhemlcal converilon exists in
most courtries 1n the laddle Bact, 1t i rectricted to o1 retitine and to the
development of tertilizer irdustries. Petrochenical irluctric. have not se tar
been developed in the region,  theoo are still in *he planrire staees  In order
to evaluate existing petrouchemical pidre with reopect to therr future realizatiorn,
it is 1mportant to review the precent ctagre of development of the relevant
infrgstructure 1n the reyion, L1n.CLludlre: LISt pipelires, refineries, gas

processing, and fertilizer ard power plants.

3. The refining capacity avallable in countries covered by %ils sdady amounts
to less than five per cent of tie world's refiriibtg capaclity. a number of existing

s/
refineries could not, however, be ro - r o as "petrochenical planeaat o reveat= ,

4. Gas processing plants cxisting 1n these countiles nave been erected
mainly for the purpose of purifying 18 from sulfur for further use 49 4 Source
of energy or as a ruw material fer the production ot furtilizers, However,
plans exist for the establishment of ligquefaction plarts for supplying gas in a

liquefied form to other regions of the world where industrial facilities for

l/ Uriless otherwise specified, the countries covered in this study are Bahrain,
Iragq, Jordar, Kuwailt, Lebanc:, «atar, Saudi Arabia and Syria.

g/ OPEC, Annual Statistical Julletin, 1967, p. 49.

[oos




-8 -

liquid gas 18 being evaluated,
He In aduitiur to infrastructure, sevara

ard Iakour avaiiatilities, industrial owrers

ehl; 0 ard the deveiophent of marrete for int

Lol tries,

production are aeed o

thoot tne doe of these twWo nataril recources

e cteely might veeome a4 reslitye witn th

L]
piaper.,

5o Available data indicate that the wor

was in the range of only ore million tons.
sales of petrochenicals, such ac plactics,
amourts 1o approximately 25 million tons pe

hivs been prinarily aehioved i the industri

the utilization of this raw caterial are available. The cost of transporting

SUCh 4 plastiens, ayrnthetlo ruthoers and syr the t1o 0t
i ’ J

the emorgence of o commor Liudic Bact morket ar

1 other factors, such a& capltal
nip, the nature of social relation-

erpediate and end-use products

Foar heavily on tne problens of the development arna growth of the petrochemical

£ Ir. the world as a whole, only a small proportion of existing petroleum
re cources are used for the producticn of petrcchemicals., Roughly, three per
cortoof worad orude oil production and six to seven per ceont of natural gas

4
T j*tr“dhkﬂlClldgi/ Irn *he year 2,000, 1t 18 estimated

ir the jroducticon of e trechemicalg

Will Plee 80 2 to 36 por cent ot total world produc ’,Lun.{"-/

To It 1t roult be aossumed that, durirg the ninetoorn seventies, at least

twerty differcnt solentod intormediate and Jirished petrochemical products,

tirrea, ~ould be develeped,

petrochemicals, similar to She

Ghie Lthat wao achlevel twerty yooore ape by the suropearn Conron larket in iron

10N mird, cortalln Suggwsticns, which
, ' ) - \ : «

Mgkt cnable a number of [iddie mast countries to participate ir the develcopment

of petrechemienl industries in the 1970-1980 period, are presented in this

ld markets {or petrochemicals started

to develop only around 1950. 1Irn 1948, the world production of synthetic polymers

At present, the world production and
vyrithetlc rubtber and synthetic fibres,
r year. This new lovel of production

allzed countrivs whore large-snale

production technlques result in higher levels of profitatility and cheaper prices,

é/ Unrted Lutions, Studies in petrcchenicals, presented at the United Nations

Inter-regional Conference on the Develop

i beveloping Countrics ir Toheran 1964,

4
6 p 1012110, Urbun Verlag, Vieana

mert of Petrochemical Irndustries
Sales Mo, 67,11.B.2, p., 218,

‘7. asinger "uas die Petrolchenie vermag' LErdol, Erdgas Zeitschraft (1963)

[eoo
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In these countries, prices for the mair thermoplastics, cuch as FVC, polyeth,iox

and pelyztyrene, have been looore

3. THe actual parket for o

at pregent s timated ot

paper is

Q.24 per cert oF tovtyl wopi: i

tre

a1 to e rts per Kilogranre,

i the countries 17 S

‘hemicals

LTS U B S oF-

O million, per ooy it coreumptior  F potroobomiTasne o, L petors vamuel t

be 1n tue reigshbournoog 0oty W Ll osraline . Le Putir Tarve YT e tro-
chemicale tro dovelo)ire ourntri Ay, t.o ocLrrelats o Wit o tne oXpe otoal prowth

in Lodustrial deveiopmernt arn Wtk population e For oexang o, e btuildirg iniust,
whiech row corsumes oro T devolopod Yuntries ¥ per o nt oof the worid prodac®ios

»f plastics, aho il te

the Middi.

mact, PVO i o

insulatod c¢le~tri a0,

prespective does of et cfomaen
in the regior,  Futare consarg bl
may a4izc rooeotanste oo e by
rubbsr art.ci- =, Th PR H s rot
to rise atove the gr rtolove o
recert risirg *rords o oir i

Cre 1 Yrie tutor s users f jlasties o

maLn

s baastis tuboey polycotyrero o insuiating Pouno,

Al Oy 1 Vew o xAlg 1es ol tie

the Dulitlirg meterials tndustries

oot syrnthotte rutter s the bvelOpine vountri
ot preos ol oo b tor tyn ardd other

Be i b Pyothe textile o arddustry Lo xpevteed

I b por cent o of wordd proeductirn, onta Ghiowlng

cynthetio ibroo pay, theretor.,

as o puldelire for pr o Yo, P otur o tiorn coapneitiles of thas conmoedity.

1O Muture prospeots 000 pooiroobonood devespior tes ar the region are explored
i the 0L wire oo o tion onotr by Popre et o Faore copausptior ot raw
rateriale and ot sk tive arn Lole plang Por opetrochenie o productior,

The pres—rt state of the

« ,
otrernomiead

trdus try 1rn oindividual countries

BAHFA LY

11, Lo

Ject, tased on raturai gus au o
cessing aluiniug inported Urom
project for the proaustion

Once these progectoc ar.

petroch-mical industry
BTy
asntralin, In
ot catolysts oo

realiz. i,

cilets in Fakrain, An aluminium smelting pro-

f enervy, has beer estatlished [or pro=-

the Yicid of jpetroeechemistry, a

o

refinsried Lo 1f the planbiing Stage.
d

noo other petrocholical projucils ale cipecte

to be introduced during  the ninetecn scventles,

[ooe
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12, Factors favouring the future development of a petrochemical industry in
‘riovast eountry (445,000 k&g), with 1ts reilatively large peopulation (8.5

Tioiaor ), drcludes ) aoundaneo Of natural resources; b) the existence of an
sboantearfractructure (*rarsportatior and onergy); ¢) the availability of a
S borentie parket for petrochemicals; ard, d) the ¢xigtence of a petro-

T La net1tate,

7 T

ve o lray, plarns for the utilization of natural gas, of which 4.5 billion
J8 et wore tiared in 1965, have boer drawn, These include: a) the

Pooter uf 4 jpifedlne eXtordire from the rnatural L as [10lds 1n Basra and Kirkuk

; vy, B) g faction of notural pas (ir Bacra) for shipping to external
Prapw. ! ardy o) toe corsatrietior of e tnylere plant witn oa capacity of 20,000
oot e fullowe d oty Y Ctathbaunment, at a4 later stage, of plants for the

protuction of WC wr by tuy o .ﬁ/

" v +

dde o the Tuturs dev dojrent of jotrochemicals in Irag, coveral guidelines
Lave btoen cotablished.s Tuos ancludes 1) the erecticn of capacities capable of
Satio ying not only e her roore tobut also the markets of all relghtouring
Arat conntrioo, b)) te ireauctior of Lrly suen Lntorhedlctes whos trarsportation
ConteoLre minimal, ol oy the sy eocurapemont OF oant vertures ard jublic ownere

.

SHIPE Wi th o VW o e cting tio btuiidirg of ceccornemie L1nks3 betweor the Arab

ihe Brnylore prodaction taviiitios ar. Lxpceted to e comploetod by 1975, to
bo tolliowsd by other projects wrvolvire the productior of several othor petro=-
enviacal pretucts, Jutlots for Cj nydrocarbons are also being studicd., By 1980,

tho jrotuctiar f the following products sevems foasible

Y retritior of Avab Brgineers, Eleventh Sesslon, Models of Industrial Co-
crtiration, bareh 19690 p. 377,

2

LR rad b aitorratively planrod as oo poosibie raw natoricl for wthylene

proleetion,  fodever, the Studics undortakern oo tar irdicate snat the

atilization of ratursl as, With its nien contents of ethane (20 per cent
N .

ut Kirkui ), aay prove to oo omoro profitatl nan LPG,

[eon




Plastics a®s Polyethylene PVC
Synthetic rubbers as Polybutadiene
| Synthetic fibres as Aciylonitrile Polyamides
Solvents as Methanol Chlorinated
Hydrocarbons
3. JORDAN

16, The consumption of petrochemicals in Jordan is growing in a manner similar
to that of other Arab countries in the Middle Bast. However, the absence of
petrecleum recources, despite the passing of petroleum pipelines thrcugh the
country and the availability of 4 small rofin.ry, are factors which do not favour
the development of basic petrocnemical industries. Novertheless, the nstallation
of plactic processing units, .., a polyctyrene foam production based on finished
petrochemical products, might be a very sultable project durlng the ninetecn
seventies. Beyond 1YTH, ctyrene and other products may become awvailable from
other Middle East countries for use as inputs 1n various profitable processcs

Berving the home market,

4. KU&AIT

17. with a capacity of approximately 12 million tons of natural gas per year,
the censtruction of a plant for the production of ethylene and other highcr hydro-
carbons in Kuwait seems tc be one of the mout important projects expected to be

completed 1n Kuwait oy 1975,

15, Considering thit onc of the objectives of Kuwalt's development policy is
the preduction of petrochemical intermediates, further processing into firashed
products, such 18 plastics, 18 to be cxpected. Some coniideration has alruijy beer

given to the production of arcmatics at the refinery of Kuwait Uil Company.

1. In the field of synth-tic rubter, the shipping of butadicrne raw material
for purposes of producing polybutidiens 1rn sutellite plants should also be expected.
Similarly, in the field of synthetic fibres, tuture preduction of O'T should be
considered as a strong possibility with spinrning to te carricd out 1n satellite

plants abroad. Jince detergents are presently produccd at a capacity of 2,000

1/ The capacity of this refinery is 250,000 barrels per day.

[ooo
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tons per year, backward integration involving the produ.tion of petrochemical

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

5 - IiEbM‘ &JI"

20. In Lebaron, ro petroleum resources, such as crude cil or rnatural gas,
~x18t, Consldering the network of pipeline which terminates in the country, how=-
wver, petrochumical plants, based on crude o1l and possibly linked to either of
the two existing refinerles or to a third new one, could be established, The
two ox1sting rofincries in Tripoil ard S51dor nave not made plans for the eonstruc=-
tion of petrochemical projorts tor the period 1970-1975. Reyond 1975, a change
in policy may take plico.  In arny case, plang for the building of a third refinery
are closcly lirked to potrocnemicel developmerts, Uo far no decision has been

made for the constructior of the projprssd third refinery,

2l. The plastics processin, ird.stry 1o more highly developed in Lebanon than
1n other Arat countries in the !iddle kast. A rew modern cable factory [-5 Joint
venture betwoer Lebanese zapital (59 per cen’) and American and French capital
(45 pur cent) _7 atarted production in Jarnuary 1969 with ar output capacity
sBtimated at between 2,000 to 3,000 tens por year., In oaddition to the facilit.es
which eX1st for the estublishment of a basic petrochemical industry, Lebanon also
enyeys a relatively high degrec of technical competerce for the estabtlishment of

a jroecuseing lrdustry,

6. WATAK

22, Natural gas, associated with the on-shore coil deposits in Dukhan, is8 planned
to te uscd rear Umm Said as a raw material for a nitrogenous fertilizer (Urea)
plant, with a capacity of 300 tons per day. Alsc planned in the same location is
an industrial zono which might stimulate the ewstablishment of cther petrochemical

induatries,

T+ OSAUDI ARABIA

/3. baudi Arabla, with a sizeable market comprising a population of appro-
ximately 7 mllllOJL/ and a vast country of 2.25 million square kilometres, seems

to be well Buitid tor the development of petrochemical industries, including the

#/ "ited Lations, World
i i6h, pe 141, Sales Mo,

vrulatiorn Prosp
XIII. 2,

’ hOY.’
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manufacturing of such finished pc¢trochemical products as plastics, synthetic

rubber and synthctic fibres,

24, On the basis of present plans for the development of gas processing and
fertilizers, 1t seems likely that by 1975 the establishment of an ethylene plant
based on nutural gas and with o copaoity of 200,000 tons por y-ar, would be
completed., The planned PVC prcject, witn in :nnual preducticon cupacity of 00,000
tons, 16 of great lmportunce to tao country since this progoct will bo one of
the main consumers of ethylorne, iHowever, becauss o the chlorine reyuirements
for PVC production, tno progect 1o iireetiy lirnked to, and deperds on, %hée ex-

pleoitation of magreosia resources,

¢He A lurge mark .t 13 uxpectoa to develop Uor hard PVC tutes and, sieretore,
a plant producing the wnole spectrur of tubes, «.p., tor arrigation, water con-
duction and canaliczition, may b cxpected to b ercctod by the ond of 1970 1n
Dhahran, Withir five years, don stic r o juir.poerts 1rn the country may CaUse pro=

ductiorn to rise to 6,00C to 1C,00¢ ters per yoear,

26, 1 the fie:ld of rubtber. the possibility of bSaudi Arabia coming into an
arrang=zment for a joint ventur  Wwith oxternal cynthetic rubber producers may
stinulate rot only the productiorn of petrochemicals but ulso that of carbon black

and rubber tyres,

%o THE OYKIAN alalt REPUBLIC

¢T. The Homs Reflnery scenms to constitute an cxcellent basc for petrochemical
develepment.,  Should plans for the crection of wr aromatics plant be realized by
1979, the oyrian Arsdb Kepublic woula have an cxeellent base for producing sccord
and third gorerations of jotroc onmioalo, EBthyler ooula Yo proguecd -ut of local
¥as rescurces or could to provided from ore of the throo neolghbourire cil=-producing
couritries {(Jaudi arabin, Iraig and Kuwait) which, because of toe availability and

composition of natural ¢as, are more ideally suitod for the proauc tion of < thylenc,

8. The plastics processirng plart at Aloppo may b enlarsed s¢ oae W preduce
molded products out of polystyrer. ard au paterialo, Tho firished products may
becone avallable botw.ur 1975 and 1990, in the ficld of cyrthotic taibres, poly=

amides could bte cxpocted to bocome avullable by the end of the ninetoon Bovehitles,

[ooe




A. Crudd oil

29, Crude nil production in the countries reviewed in this study amounted in
1968 1o approximately 378 million tons, or to 2C per cent of the world production.
The type of crude o»l produced 1s relatively rich in light products and has a high

sulfur conten?,

30s  Productiior cost of crude il in Kisait is seven US c:.nts per American
barrel conpared with an average cost of 20 US cents in tne Middle Fast as a whole,

B0 US rents 1r Venegzuela and the USOR and 1,79 US dollars in the United Sxates.z/
- #
M, Approxamately 275 ~illion tor. of ~pude s51l, or [9 per ceni of the total

crude o1l prodiced an thecs countries in 1UA7, were exported, As_umine an average
rice of 1,ME doliars yer troe o cpude o1l, the value of crude oil exported in

e } ¥
1967 amounted to 4.1 thousans naition 10 dollars. Yearly revenues fror oil in the

0
countries reviewed in this study are 1r the rarnse of two thouzand million dollars.~—/
J

52¢ 1f 1t could be assurmed that an arount equal to the worldwide average of
approximately 3 per cent of rrude o1l production 1s procesced into petrochemicals,
the titure target for tnese - ountries would be tre atilization of approximately

YComiilion tons of crude 01) 48 a base ior fetroctemicals,

33, The value of AC 000 tong of petrocher1oals actualiy iriported 1nto the
Middle rast at present amcunte to approxirately 15 a1liior U0 dollars. This estie
mate as based onoan averagre cont o ap 25 1D Cents per Kilogramme, as derived from a

study unidertaken by Professor lorrn of Parbwerke floechet on the oost of petrocherical
11/
produstion [see tuble 1) .--d/

‘e Acconrdarn, to theas entirmates, the averape comt of 30C,LCC tons of petro=
Lemicaln, cnvisage . as the quantlity requili «d to satisfy the .erarnd of the coun~

'ries coevered ar oty ctudy in 1980, amounts to 75 million U3 dollars.

JoooHeltat Prank, Crude oli pric-g ir the Viddle fast, a Study i Oligopolistic
irice Behaviour, Fra.ger Vw0 T,

[ N P , - s e
O UERET Anruad Stastyoaal Fulletin (1) Vienna 24, page 19,

LR

/Te Avinger “was tie Petrnictemie verrag", FEr®l, Erdgas Zeitschrift (1963) 6,

ST o . ]
rp 0T =« 100 Irban Veriag,Vienra,
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Table 1. Average rrices of crude oil,
natural gas and petrochemical products

Pricec Petrochemicul products
(US dollars/kilograrne)

0.07=0.C¢ Crude o1l, natural gas

0.05-() 0(17 Tolutlni, pr&,’i,y 1 ne y \)thyl.i}ne,
orthox;lene, b .ruunc

0.15-0.18 Styrenc, p=xylor, butadicne

0.20-0.25 PVC, polyectnylone (11), poly-
styrone, phtholic -unhydride,
acrylonitril.

0.30-0,36 : Polycthylone (D), s*vredebutadience
rubber

0.40~0.46 Polypropylun., cio-pulybutadienc,

polyiscprene, cuprolactar

B. Natural gas

35. The production and flaring of natural £u6 18 shown in table 2 belows

Table 2. Production and flarire of nituril »as in Selocted
Countrics in the Midale kast, 1960, 1979 and 1980

Production

n
(+ ousan ~1ll1on cubic retre)

Per cent 196 1975 1980

flaced (:E%:%TT (votimated)
IRAQ 93.0 9ol el 12.0
KUWAIT 84,0 130 15,0 20.0
QATAK 65.0 3.9 a.a. -
SAUDI ARALIA 6L 0 15.7 16.0 2.0
SYRIA n.a. n.a. 4.0 6.0

36. At present, the total quantity of flared gus amnounts to more than 30
biliion m5 per yuur (see table 2). On the basis of prices prevaillng in the
Buropean market, 1l.e., approximatcely twe UL coents por m39 600 rallion s dollars
worth of natural gas 18 boing (]ared annuilly. osirnc . the production of o1l le
ke ly to increase i the future, the guantity of tlar o 10 1s oalso likoly %o
intrease oven more than the proscrt [ Yels f 1o row outlete are found for 13!

itilization of rmatural gac during the rir-te-n 5.V 6Ll 5.

feon




37« The high contents of ethane (12-22 per cent or approximately three million

tons derived from the natural gas produced in these countries) is very favourable

for tiie production of ctiylene und ciier petrochemical roducts. By converting

the etiane cortents to ethylene and other derivatives which lave, for example,

an average jprice ol 25 U5 cints per kilograme, b con.ribution which this cone

verslorn rakes o the valie af cetposiomynat vpedyota might excecd the original

value by ‘tenfold. .n exanple 'nr the aver o composition of atural gas in this
-

region 18 given 1in the nllowing: !

Average composition of natural gas (total 100 per cent)

nitrogen 0.9 Sanol 0.2 Gt etlinne 155 %mol 2240 Ymt
carbon dioxide “oh Gmol 14,0 Ywt propane 95 Sanol, 15.2 %wt
hydrogen sulplide 1.5 %ol Ty jmt Tutarnes 3.5 %mol Te3 Tt
me thane Dhe s mol 3200 Lt CR + C.'s .5 LWmol T4 Swt

i

.
3. In the projections of 'ﬁpq@nve]ogr<nt ol wtrocheriicals industiry attempted

inouing paper, the ootaniisnment ol /natural gas cracrange plant with a capacity

of 150,000 tons of etivrlene (3 envisased (Aesier study: apyerdix page 42). On the

basis of the caleulations mode 110 e previoug peracraph, tild plant will be
carable of produciny o thylens vaiaed at approyiwately 37,95 millien U dollars.

several other petrocicnionl [larts vased o the uge of this extrerely cheap raw

naterind an .. for v thannol proviuction, exast o in tie region,

3o Tenudes fyptrocarbon, the prosens of sulphur 10 natural #1258 15 of economice

Importances  suiphay extractod (ron roturai pas serves Ag o 1AW naterial  {or the
produ-tion of suivhiuri s aead

» awdl Arabis, Kuwairt and Iragq have sulphur extraction

piants, prolucine ot precernt ppproxirately HA0C,000 tans of sulphur, whnse value, cone=

(XS

sliering A sulplboar jrice of 49 U5 40liars per tors, us rstiosted at 2503 million US

dodloene Shoult widrbar s riren pergin ~ongbart dvrine thie nineteen seventies, addi-

tional production  pacities ety te entabl ned an the regior

L
GLe dn witiion to the Llago of fnersy resulting Irom the flaring of natural
fAs, ur pollition by JU? constituten a rorstant danger to heasth in the reg1on,

- o
Dtulles on transportstion wat storage of ittuie natural as have been mndertaken.

I Trag, for eourle, a st volviag the corotractior o1 a pipeline system

connecting the o1l Prelds with the goa, twe storage and two liquitaction plants,

P T N S R I TR TIE T P U P, . ' e . - S
shapring erlities amd o onetwor's of frpeldines tor transporting liquid i2as to cone

woers nas already been cemmistiened, 1t 4 coped toat the extrencly low selling

Prace ot ratural pas (Pive LS oortg for 1000 P47) nay serve a8 an ircerntive for

Lorredeing Yo tiiioatis of ftar raw catorial o the reglon,

1 1 . N T S : : .
T a large rotwork o paveliten exl1sts in the ! irdle East region., Besides

arde o product papeiines, severn] natural sas pipelines also exist and an
wititioral numler i dnder cnrstractior.  The foliowing are the major crude
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0il pipelines in the region:

the Tapline cxtending from the large oil fields in Saudi Arabia to
Saida, Lebanon (1,213 kilometers)s

the IPC pip.lines cxtending from Kirkuk in lrag to Tripoli, Lebancn

(855 kKilometurs), and %0 bani.as, Syrin (870 kilometora),
a pipeline cxtunding from Firkuk to the Gulf, noear b.ooray and,

a pipeline c¢xtending fron the Syriun o1lficlds to Home and {artus on

the Foditerrancan,

42. In adaition, two product pipelincs oxtend fron the Homs refinery in
Syria to Damascus, and o asoline pipeline wttachod to v naturel ;o pipsline
connects the Kirkuk oil ficlds to the Tagl plunt in the vielnity of Baghdoot,
Also envisaged 1s the construction of o nutural gas pilpeline oxtopaire from Iray

to Turkey.

43. In Saudi Arabla, a 14 inch natural gus pipoline d.otincd to supply  th

power plant ir Riyadh with gus from the Bust Coast 1o 1r the planning: sitage.

Since no pipelin. connccetion wxists botween the oil fiolde $n the Bustern Provine.

and the Jeddah refinery in Saudi Arabia, ships wrc belrny used for Lranupor Lt
crude oil f'rom the bust coast to the Woeut coast of the country. For the tine
being and untill such time when the construction of n o1l plpuline ter the plinr
refinery in KHiyadn 1s completea, crude wd fu.l o1l are transported by truck.:

and railcars to the cupitul of Saudi Arabin.

44. On the wiole, these countrics may bo regarded as boeing relatively well
developcd 1n regurd to the oxicting network of plpolines, theoo bolng the cheapen

means of transporting larg. quantitics of potrochomical raw materinle.,

D. Ref ining

45, Of the total quuntity of crude oil produced in 1967, amourting to 363}
million tons, 42 million tons, or 11 pur cunt of total crudc o1l prceduction,
was rofined. & tétal of 18 refincrivs arc lociuted 1in the I plon Wwith o capiclty
of 50 millron tons throughput of crude oil. Although no othylene or arcnatics
arc produced with existing refining facilitievs, the technicul rating of theso

refinceries is nevertheless high,

[eoo
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46, Cut of approximately 42 million tong of crude o1l throughput, the break-

owr. of rofinery products in 1967 were as follows:

Tabil. 3. Refined petroleum products in Sclicted Countries in the Niddle East,
1967

(thousan ' tons)

Production Exports Irports Consumption
Fucl oil 26,000 20,000 - 6,000
Gosoline . - 4,400 3,800 900 1,500
Keroscne 3,800 3,000 - 800
Gas ard diesel oil 9,000 5,C0C - 4,000
Lubricating oil 25 9 104 120
Bituncn 345 37 - 308
Total 43,570 31,846 1,004 12,728

47. Futurc consumptior: of crude oil is vstimated irn the table belows

Tible 4. Actual consumptior. for 1965 and estimates of future crude oil consumption in
velucted Countrics ir. the liuddic Zasi

millions of tons
(mill

1965 1970 1975 1980
(actual) (ustimates)
IRAQ 2.80 5.10 6.40 71.70
JORDAN 0.40 0.40 C.50 0.60
’ KUWAIT 12.80 23.0C 29.00 35.00
LEBLNON 1.50 1.80 2.30 2.90
WA TAR 0.03 0.03 0.04 0.05
SAUDI ARABIA 16.10 18.20 22,80 27 .20
SYRIA 1,00 1,10 1.4C 1.60
Total 34 .03 u1.03 £3.04 .05

Sourcec: Fedoration ol avat Erngirn. T, the Eloventh Session, the Arab
Indus trial lep, ruwnit, 196y, Purt 1, p.l2Y.
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48. The expected rise in oil consumption during the nine teun scventies
indicates not only that new refincrics will be built, but that each refinery
constructed would be associated with the construction of new petrochemical

installations,

BE. Encrgy

49, Concidering future developments in petrochemicals in the region, tho
generation of electric power is important for two rcasons. a) as part of the
improvement of the overall situation regarding vnergy TeSCUTCesS, and, b) as a
source of energy for the cperation of potrochemical plants. Thus , «lectric powur
i o bacic wlement for tne development of -u. industrial arca such as the Shuaiba

Industrial Complex inm Kuwalt.

50, Appundix table III shows thad the am~un* of electric energy produced in
these countrice is relatively low desplte the excullent facilitics afrorded by

the availability of cheap natural resources.

F. PFertilizers

51, The only petrochemical industry which exists in thc countrivs covercd
in this study is the fertilizer industry. whilc no attempt is made to analysc
the fortilizer endustry in detail in this paper, tho presentation of some basic
figur .s of production and consumption of fuertilizurs seels desirable. Ad this
point, 1t shoula be stressed that an ovaluation of existing plans tor putro-
chemical production in the Fiddle Dust shows that, whil. fertilizoers have been
given precedcence over putrochemicals, the fertilizer industry was incevitably

chosen as a tirst stage in the process of petrochenical development.

2. Considering chat world production of furtiliz.Ts amcunted to 37 million
tons 1in 1965 and that 70 nillion tons will be ncoded in 19380, countrics in the
Middl- East should be able to play an important role 1n the producticn of fert-
ilizers. Consumption of feirtilizers by the developing countrivs alone 1s cxpected
to risc between 1960 and 1980 from four millicn tons to 30 rillion tons of nitro-
genous fertilizers (urua sulfates and nitrates of anmonin). This constitutes

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

53, actual prcduction of nitrogenous fortilizers in Irag, Kuwait, Saudi

Arabia and Syria is as tollows (sec also appendix table 11).

fooo
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Table 5. Prescnt and future prc .uction capaclty « £ nitrogenous
fertilizoers isn Sclected Countries in tne Middle Bast

(ir. metric tons)

Existing

Und.:T corstruction

Plunred forxr 1970

) 120,000 (LH )56
TRAG ) Gl 4
) 50,00C Urea
3 130,000 L, ) 250,000 NH,
KUWAIT ) 150,000 (EH4)ZSL4 3 445,000 Urea
% 15C,000 Urca g
SAUDT ) 200,000 NH,
ARABIA ) 330,000 Urca
¢
) 150,000 FHy
SYRIA 3 Various mixed
) fertilizers

Sourcu: Kuwait Chemicul Fertiliz.rs Company,; Nutional Development Plans
of ¥uwilt, Iragq, Soudl Aribla wna oyria.

4, O the bols off actual consunptlon
noecds of the countrics cnum.ricted 1n tuble

indicnted in thoe sanle tiblos

Table 6. actund and future consumption

. R .
6f nitrogenous trertilizers, the future

6 wre oxpected to rise to the levels

of nitroguncus foertilizers

in velccted Countries in the kiddlic nast
(In v.tric tous of 1.)
1965 1970 1975 1980

(sctucrl) I R -
IRAQ 2,500 5,000 9,700 25,000
JORDAN 1,800 3,600 7,400 23,000
KUWAIT - - - -
LEBAXON 10,000 20,100 39,000 63,000
SnUDI ARAERIA - 46,000 110,300 176,000
SYRIA 12,800 25,200 52,000 84,000
Total 27,100 100,000 217,400 381,000
Sourec.  Medorition of Arr e incoers, Industrial arob op oand the Possi-

e e

tility of Inuuctrial Coorain.tion, zmloventh Sussion, Kuwalt,
1969, pr.oo=87,

Jees
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55« The production and consumption figures given in tables 5 and 6 abtove
indicate that anticipated future domestic consumptiorn of fertilizers will contir..
te constitute "nly a small fractior of the total producsion plarned in these
countries. The target {or fertilizers is, ttwrefore, primarily an export one,
Nevertheless, the process i1tselt’, beins a firot slage In the dovelopment of
petrochemicals, 1s likely t9 make the production of row - trocherical preoducts
proceed more smocthly in the future. Furtnermore, the usc s methane for
fertilizers may stimulate the utilization of the ethane fracticn of natural g£as

for petrochemicals.

*» R
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III. TEI TATIVE PRCJ .CTIOS CF THE DE. sLOCPMRENT
OF THE rPoThHOCEEMICLLS INDUSTRY

A. larkets for petrocu mic.ls

L6, Since fipishod o tr chenictl products and petrochemical raw mat.erials arc
ret yroduced irn o the Ard cowrtri oo oof the liddle kast at present, plastics,
cyntnotle o ruster el ocyrtnotie fitres have to bte ipportel. The market for petro-
e iela omay, therefore, o choiracterizod by: 1) amports of raw materiuls for
thoo oy rons Lol bdustry, o) dipoerts of soti=tinished arl end-produc tsy and, c)

prodaction in the Uorn O procosirg.

D7 Ruture (orke b deve sopmernto 1n the fileid of petrocherniciis depend cssentiale
ly orn threc interdepondornt fictorse a) prowtn 1rn pojul.tion, b) pgrowth of induse

tries, and, c) future rooeo ir tre livine sterdardae of tae populition,

GEe e sotimested growtn rite of the popul.otion an 4 selected runber of
countries in the Firdale oot Por tie period ooverine the lhetool. SeVellles 18

#iven 1n table 7 belows

Table T. actunl poepial.tiorn figuree for 1969 and
eostimzto of popul:tion rowth for
1900y LT, et 44
URA ST SO LTt r b
1969 1y Foore o8 19T hate of 1980 Rate of
(actunl) oW th srow th growth

IRAQ 8,20C 4,700 3.4 11,500 3.5 13,300 3.5
JCRDAN 2,000 24 350 3.3 2,800 3.4 3,350 3.5
KUWAIT 474 660 6.4 $4R 6,0 1,035 5.3
LEBALOX 2,050 2y350  Lum 2,0 2 3,100 2.8
SAUDL aHARIA 6,750 1,450 .0 H,350 .1 9,400 2,2
SYR1A 5,500 6,4°C Soo 1,000 s D50 3.5

o

LA

T $ - 34 T ‘x r P 4 sl g 1 3 £
.,(‘t,xl (a,",};“ y .".l.“é‘ “,‘ Doyl §7 50& 5},‘}), 3.2
WOUICH S N1t Lot re, Wordaoropal tior broaas ot s o 54 1
. 1 g 1 . £ 7
1}('_‘5? . sy 4+ 9'6, ;‘.L‘QL' [ L : P 660'1-1110¢-0
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59. Based on existing developmert plans ina on projections undertaken by tu
United Natione Econcmic und 3Bocial Office in Eé;xrut,l-z/ estimites of future proww
in aggregate 1ncofie und 1n 1acome goreritoed 1n cacn oF the o1l ard ranufucturir,
sectcrs are given in table B, Also given in the 305ke e ore estimates of the

eXpected rise 1in the contributior of the ©il and rmanufacturing sectors to matiorn o

product (sce also uppendix tatic V),

Table 8, Irdex of growth ~f ratilcral income .rt ~f incors °rigir.ting in the
01l and manufacturing scctors, [966-105C, and ecntridutiorn
of o0il and manufacturing s.~tors *o national income

{b'lSt’» = l'}()6§ e r C:‘:nt)

Ind e x Contribution *¢ .ncome
National Inccme origlhating in Ul Surtor L anutueturing sector
income o1l marut weturing 1966 10 TS 1980

sector segtor

IRMQ 1959] bl 431 Jlam dad N 23.6
JORDAN 1982/ - 264 - - Wl 14 .4
KUWAIT 2413/ 223 290 65,9 67.C 13.5 17.1
LEEANCN 1982 - 385 - - 140 27.0
SAUDI ARABIA 3172/ 261 385 55«6 49.5 Qed 2.9
J{HIa 20 - 380 - - 1. 21.%

wource  bata conpiled and computoa by United hations becnomic and dUecial officu
1 Beirut,

MNP at factor cost,.

OMP at factor cost,

GDP 2t current prices,

N

GLP at 1963 prieca,
6C. The estimated consumptior of petroche: icals in 1770, 1975 and 196C has been
based rortly on icjected growth 1.0 populatio: and incore amu partl: cu evrectel expore
s1un 1n the utilizatiorn and aprlication of plagtics, syntietic rubbepr and gy thetic
abre.. I _eaeral, per ce 1to corsuoptivs o) petroc..e 1o 1z 1t be ox cetnd to rise
Tooo1te resent levid o0 ooto 3 kile, o oo to T to YO o e b b, T e
assumptlon wede fere i t o at tae consuptioa o1 petrocaeictls L 1ll fullew the 1950 -
T ol patler’y, l.e. “oubile,, ol corsw'ntion every tive "o rs,

£y
a

1o e UnkSlr, Studles on belected Duv lopmert Proolems 1r Varjous Ccuntries
— ’
1r the diddle Hast, 19€8 ard 1969, Cules ho. k.69.11.C.4 ind EA9.11.C.5

foos




i. glgst&cs

« 6l. Ir the field of thermoplustics, one of the main activitics is the pro=
cosoans of PIC into footwsur progucts. FVC 1o Llec used ir tho produc tion of
bir#, coblus, ®ubes, tlour *olos, artifininl leathor ani c.r tlar articlea, Copow
Lyrers ire used Ap tue prota tour o b phbice Papn oo ords, Toys are Lin e tion
wobdede BFulgetrg Lo Lol b it r o taar of b for owhaer Lailye tinTKe t
CXLTO lOr e patkestire of F ortilielrs Uor mx‘; crtoart of Yiles, ¢ortilizer
LoiarAglngl,y o Lthe 1 oarn tho torn of
plestie bt o oar o uts ot Wit irger vy Te o plastaes. Fuoo contianing S50
RLluy raules cach ar - uie. tor Portiiie. ATl The Pull plastics bay welghs
UL ST R sl St pt iy thyLore dry.r oyt by b L gute combinatiorn wei hs

.

SO oerapR . ARt ORdpate o fat e [EEEATARTLE o P DXL e d 1 O00LEG e of

-

Litropencus fortilieer would, therotor o reguar the Uil odir, giarbitic s of

plo ties 70500 Sone of poly rgl e fpolyproggiore y W0 ar ot Lirot cuse, or
ol tore U poay thyd w1 e rd. The o 1. oar s Pl L the assump¥ion
that arly nO=30 por cont r oy Ky ot doprabun bt P riteeprcus Portiiloners
Will be packaecd an plastic oan,  Partoo -, tno PO e O pprosimite ly B0 pur
Coent ol othor Fortilic re CpLosubatle ) wii. ~oroife o veral raat Lorcod thousands

OF ton of pllstico. P ooaae o th w1 Itre oD Lags, th o jreCoebolire, Wl "Web

Loars™ made oLt -

"y

crEially orroteno d Yo tanert hs o bon ostaptod. Vureover,

podgetuylens Pl Do d el tar o ratohe WAl 1o irgurtiorn molded

e thernofornire 1o 4 d1ot tor TR, a1t Loa, ot o, e, elystyreno
Atividedd s trne tort of Sheotas. o The SLoots oo the Tt rrod ty th. application

A euum b Wiud s 1Nt o pisop ot Loy Loouattlrs ant dcors, SITATZS

Cterobitterent Lrticles, o kKitoh nwoare y Al drgecticor polded 1 ooveoral countrie
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63, aAn evaluation should be made of the cost of domc.tic precessing of pe tr -
chemical raw materials irn relation to the value of irported plastic articles. Juce

s wvaluation 1s Of particular lmportance 8ince the procossing ot plastics is ot

present undertaker 1n alrest all the countrics covercd in this study, and sine-
nulber of rew Lroge ~te oexaints ot only for the molding of thermoplastics but als.

for the proces 1ry ol thurnosetiing rws.ins,

Je. oyrthotic rubtbor

64, & fud rubber processing ormall plants cxist in come of these countries
for the production of vairiocus drticles, such as tubes, ind for tyr. remoulding
tut not for the manuf icturirg of ruobt.r tyres. The construction of tyre plants

25 Uoarg plarn o d, however, an Irag, Gaadl oarabiaoant Syria.

65, Tuble 9 bolow 1ty :ive sone gildelines tfor tno: cotablishment of tyre

fiactories,

' Table 9. aActual importe for 1965 nd - stinut.d imports {(und com;ugytion)
of rubber tyros in Colectod Countrics ir the kiadle East= for
197C, 1975 and 1980
(metric tons, por cont)
| 1965 1970 kate of 1975 Rate of 1980 Kate of
Sa.c tual 2 LTrowth growth LIOW B
IRAQ 4 ,600 Dy 14 54 7,957 Db 10,270 55
JORDAN 2,000 2,H3Y 543 3,384 54 4,465 545
KUWALT 1,100 1,677 s 2,375 8.0 3,165 7.3
LEBANON 3,500 4,170 4.5 9,074 4.8 6,667 4.8
o 5aUDI ARABIa 5,700 6,939 4.0 %519 4.1 10,566 4.2
SYRYA 34500 4,10 Ded 9490¢ 54 7,614 99
£
Tot-l ST G T Su0 33,08l 5.l 42,947 5.2

Source: Dutw for [J6s optoire 4 fren tne oborotior of arcb bnooireors, The

lrdustrial arab wop and the Pousibilitics tep Iraustrial Co-
crdinctiorn anong Lrab Countri.o, 1962, p.Y%4.

g/ Bstimautes <f rubber tyre corourytion for to. poriod 1970-1980 wore
calculuted or the bisls of 4 constunt ris. ir corsunptlub 0of tWo pur
ceit per year in addition to the rote of population growth.
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3. 3Synthetic fibre

66, Inport. of wover fabrics of man-ade fibres (BTN Classification 51.04)

by a selectet rumner of countries in the Mitdle East for the 1959-1966 period

is givern an table 10 below:

Table 10, Imports of wovern fabrics of pan-made fibres
ry oelected Countries in the bitidle East,
L5 9=1466

Ay .  JLELA] KUWALT  LEBANON _ UaUul ARABIA Syiia

Year (1,600m°) (Kilogrammes

1959 1h,616 Al 20 G, 76 95,137 2,05, 10 56,000
1960 23,251 1,632,961 AL, 247,603 4, A0 AT 15,000
1961 19,741 L, 701,34 74,914 304,156 Lh16,094 14,000
1962 21,010 1,900,302 1eYH,nl] 3,253 2,193,504 69,000
1963 15,665 1,523,026 370,376 4lo,1e7 34051 ,c60 17,000
1964 14,851 1,088,284 166,208 WBIy,414 4,774,768 314,000
1965 12,102 2,363,006 92,540 445,407 Les 40,000
1966 Lo, 703 o650, 235 174,771 0 JANS T Neide 26,000

Source: National ereir 1 Trate Statle t1c0se

é/ Compared tc other ccuntries in the biddle wast, Syria's imports of
synthetic woven fabrics are extremely low because Syria's textile
industry has already achieved a relatively high degree of development.

67. On the baiiis of these inport fignres and of past rates of growesa 1in
national income, estinates of tuture consumption of synthetio fabrics were arrived

at through regression analysis,

68. For Jordan and Saudl Arabia, the correlation betweon inports of synthetic
woven fabrics (BTN Classification 51.04) and national iriccme 18 given 1inu the

following linear equations:

[ooe




Jordanly/ W, = = 6134 + 1997, 8% - 0.78

Saudi Arlbi&l‘/ M = 122.1 + 0.783 YSA ' R™ = 0.92

SA

where!
MJ = imports of ayrnthetic woven fabrice in tons,

Y: = net naticnal product (at fastor cost) in millions
of Jordanlan dinars,

HSA = importe ¢t synthetic woven fabrics in tuns,

!SA = gross rativnal product ain millions of Saudi riyals.
69, The income elasticities ¢t imports (and concumpticn) of synshetic woven

fabrics derived from the hictorical trend was found to have the tollowing range:

- . . . 5
Jordan 1.55¢ = 1,036 (decreasing over tine)

3
Saudi Arabia 0,960 = (.970 [(increasing over time)

70. In Iray, the historical data for inportc of cynthetic wcven fabrics arce
not sufficiently consistent to wllow their use for *he derivation of the nececsary
coefficients and elasticities. Iniitead, a relatively hish degree of correlation
was found to exist between Lnports of unornanented nylon textiles (BTN classi-

fication 51.044) and net national produc 4t factor cost). This correlation 1s
I

+
15
giver in the following linear aquutmon:——/ :
2 .
&I = = 54144 + Z2.63 YI R = 0.63

where:

MI = imports of unornamented nylon textiles in thousands
of square nmeters,

Y, = net national product (at factor cost) in millions
ot Iragi dinars.

'3/ The correlation betweer imports ot synthetic woven fabrics and net national
product (at factor cost) for Jordar covers the period 1959-1966.

14/ The correlation I'or Baudi Aratla covers the period 1379-1364 Hejirah
(eyuivalent to 1999-1964).

45/ Thie correlation tor Irag covers the period 1956-1966,

[oos




71. Accordingly, the irncome elasticitles of Iraq's inports of unorramernt.d

nylor textiles derived from the nbove corrolation was found to have values rangir,

botween 2.885 and 1.473 (lecreassng over time ).

724 [r the Basis ot tnese rosults and of progectione of futurs rises In
16/ . x \ . "
ratioral xncmmr,*é' future wmpoerts (and corsumption) f syrtnetlc woven fabrics
ir. Jordan and Saudi arabia sna of unornamernted nyion textiles in Iraq were

jrogected as follows:

Yoar Jphwﬁ‘/ GAUDI ,xRABmi/ I “bz
(tons) (1000 w“)
1966 (actual imports) 2,682 L2081 . 1,577

1970 3,195 74299 1,570
1975 4,257 10,963 2,141
1980 5,603 16,499 2,864

g/ synthetic woven fabtrics (WM Classifizatiorn ~1.04)

2/ Unornamernted rylon tegtviles (ETN Clasgsificatern 51.04A)

73, It should be wrphacsis 1 that devel prents in the petrochkemical irndustry
in a number of cou. tIles in the Dlddle bist mlpht have the effest of influencing
future patte rrs of corgumptiorn, includirg those of syntuetic fabres. u number
of facters, cuch as articipated chiang .o 1n the relative prices of synthetic
fabrics and thelr oubstitutes, .overniert jolici-s Wwith reepoct o the petro-
chemical industry uand posuible future changes 1n tastes and references of con=
sumers, might all exert an upwird prossure on tpe derand for synthetic fatrics,
In such a case, the ilncome <latticities might rise to levels nigher than those

calculated trom historical trenda,

74, Using the above conclusions for deriving a rough approximation _f future
rises in the total anrual cousumption of synthetic wover fabrics in Irag, Jordan,
Kuwait, Lebtanor, Siudl arabia <ind Syria, total eornsumptior in 1y¢C wmay be con-

servatively estimated at 33,000 tons.

Lé/ Seo ULESCHE, otudles on Selocted Development Problems in Varicus Countries
in the Middic East, 1968 arnd 1969, calee hos. E.6QII.C.4 and E.69.1I.C.5.
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7%« On the basis of the discussions presented in tue previous paragrajhs, the
total gquantiiies required to satisfy the irmediate needs of ugeras ot pelro-

ci.emicals are estimated in Table 11 for the years 1970 1975, and 1580 as follows:

Table 11; Estimated consam; tion of petrccheri-ala and toerr
applicatior in selroted courtyries 1 the Middle

East 1n 1070, 107 ang 1750=
Baw Material Appli-ution 1270 107; 1980
Plastics (w*m;year)
Polyethylene(low density) Packaginy tor ferti1 25,000 50,00C 75,000
lizers and cther
applicatong
Polyporpylene Injectimioliingy 5,000 10,000 20,000

materiails{<itonens=
ware, toya, cte)

Fre Cables, pipes, tubes 15,000 30,000 60,000
floer tiles ote,

['olystyrene and copolymers kefrigerators, 5,000 10,000 30,000
housings, washing
machines

Polyurethane Mattresues & ~ushions 9,000 10,000 15,000
Fheroltormaldehyde resins Mouldir, s, 1mpregnation - 5,000 10,000
Amino=formaldehyde resins Gluerny & moulding - 10,000 20, 0O
Uneaturated polyester resing Construction, trans- 5,000 1¢, 000
portaticr, storuge
tarks

Synthetic Hubber

SBK & polybutadiene Tyres, techuical 25,000 40,000 50,000
articles

Synthetic Fibres

A~rylonitrije ) 1,000 3,000 7,000
Folyamide Textile industry 2,000 5,000 15,000
Polyester . 2,000 5,000 15,000

85,0c0 183,000 327,000

a/ Includes Iraq, Jordan, Kuwait, Lebanon, Saudi Arabia and Syria. It should
be related that the estimated present consumption of petrochemicals in
these countries 1s 6C,00C tons per year.

gf Tte above table includes the consumptiorn. of tinished goods made from the

raw material concerned regardless of whether t.e« raw materials have ar have
rnot heen processed 1n the area.




B. Projected developments

T76. Based on the previous analysis and ou relevant data collectedi in the
curntries reviewed, the developuent of main petrocl.emical rroducts (at minimum
profitabie plant capacities) during the nineteer. seventies may be projected ag
follows for these countries:

1970=1975 period:

Sugeested new Troduction capacity for petrochemicals:

First gne.ation:

Ethyviere 150,000 tons

Methanol 3C,000 tons
Second and tertiary generation:

Plastics

Low density polyetlylene 75,000 tons

Polypropylene 20,000 tons

PVC : 30,000 tons

Folymerization plants

Folyvinyl acetuate 10,000 tons
Polystyrene ard moulding powder 20,000 tons
Synthetic Kubber 1-4cis polybutadiene 50,000 tons
Synthetic Fibres
Acrylonitrile (ronomer) 30,00C tons
Polymerizatior und spirning ;lant for
polyacrylcnitrile fibres 10,000 tons
Folymerization - spirinng - lant for
polyester ribreog 15,000 tons
ESTIVATED A IT.L 00T 150 million U3$

TTe In the 7 701975 period, the production of alylene based on natural gas
is expected to start, At t e game tine, facilities for production of petroche=
micals basad . et! clere g Distier hydrocarhons should be expected because of
higher protitebrility, The ex ort ot ¢ hylerne may also be come rossible during this
period,

78. Consileriy the countries reviewed as 4 whole, no attempt has been made
1n this paper to su es: #£e0ogralilcal A tributior of 1ndustrial enterprises and
other locational problomg. Cevertheless, 1t should be emyhas:zed that Iraq,
Kuwult and Saudy nrabvia eacr rroduces sufficient quantities of natural gas 0=
taining tue ccessary amount of ettrarne (1= per ~ent) tor the froducrtion of
ethiylene and other unsaturated Sigher hydrocarbons at a lower cogt (F0m) per
cent ol the costs of producing: rthylene out of nayitha) than in burope and ctier
parts of the world.




~31=
1975=1980 period:

Suggested new production capacity for retrochemicals: (tons/year}-
First gneration:

Ethylene additional - 30 - 50,000 tons

Aromatics 120,000 tons
Benzene
Toluene
Xylene

Second and tertiary generations: “ 5

Plastaics
Polystyrers« 20,000 tons
PVC 30,000 tons
Combined resivs production plant ~
phenol forraldelyie )
urea fornalieiyie ) 30,00 tons
melamine formalue,.ydle ) L
Unsaturated polyrcter resing 10,000 tons

Synthetic Fibres

DM, T, (monumer) 28,000 tons

Carrolactar (ronomer) 30,000 tons

Polyamiie pplymerizatzon+spinning plant 15,000 tons
ESTTI ATED CAIIT.AL 0075 . 150 million US$

79 On the agsurption that in the second reriod (1979=1 8¢) ar ethylene
plant and several folioweup products woull be established, ~ross tertilization
between intermediates and finisred raw materials is iikely to take place., Because
of this 1t should become necessary to produce aron:tics during this period,




B

1975=-1980 period:

Sugges ted new production capacity for petrochemicals:

First generation:
ATomatics: 150,000 tons

Benzor.-
Sty rene
Lylene

Second uand tertiary generations:

Plastics:
dadnios

Formaldehyde 20,000 tons
Pherolar and arine rosins 20,000 tons
Unsaturito i ) lyecter 10,000 tons
Syntithe tie ruri.p

Polybut i i 60,000 tons
Synttiotic f wpres:

Pelyestor Uibpres 15,000 tons
Polyam. i finres 20,000 tons
ESTINATED CaFITal COSTS 15C million Us §

80. On the AeBUmption *tat un the second period (l975~1930) an ethylene
plant and several Soudow=up preducts weuld he »s3tablished, cross furtilization
betweon 1ntertciiate. e finiche | raw taterials 1s likely to take place. Berause

of this, 1t suouls berom.s fefeutary o pre.ure aronatics durlrg this perind,
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IV. SUGGESTICAS FOR POSSIBLE ACTION
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TABLE 11

Preposal for arn ecororic crac! ing plant
baged or antural £as

An economic 3ize would be sore 1 million tons/anrum of natural gas,
This will contair:

r1troee , 2,000 tong
cartor jioxide 140,(C0 tons .
sulpt.ur 20,000 torsg
me thare 304,000 tors
ethane £2C, 000 tors
proparne« 150,00C tons
butane 70,00 tons
f‘fs arnd ‘36'5 74,000 tons

GROLOC0 tons
On removal of ritrogen, aulphur( as hydrogen sulpliide) and carbon

tioxide and cracking the followir, yields are expected:

methianc 304,000 tong
ethylene 160,000 tons
propane 15C, 00 tons
butare 70,000 tong
liquid hydrocarbons 054 74,000 tons

The butane fractior ~ar be transformed into L0, 000 tona butadiene by
atalyti- dehydrosermbtionJr futadiere could be priymerized to '14 cis polye

Putadierns,  Alterratively tre O oand Se+ traction could be cracked yieldin
o) A L

q
y AU tans ot propylenc, sut Fienent or WO oo acreylonttrile and 20,000

; /;1{‘ rd«:?’ HE YiE g

T

phes methane, together with sore projare 1f Trsired, could be used for

Veprodustior of syrnthesis zam and hence ammonia (350,000 = 400,000 tons/

inrod cutput)y,

This outlines a petrochemioai complex baged ononotural was o ontaining

3

y , . . I cp R
The et ylene should he ugeo oo polyeti leme (75,0(v tong), PVC (CO,CQO

A substantial quantity of CQ, 2, oan. ’74 «to. hydrocarbor,

torna) and styrene eto, {0,000 tors),

The propane could be liquified and used as natural gas,
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Table V. Naticnal Incom~ ana Income Originating in
Oil Sector ard lanufacturing Sectcry and
per capita income 1rn Jelected Countries in
the Hiddle Eaut

National inocmei/' Inrome originating in Per nmapita incwda
Country — —
1l s tor [anufaecturing ceaector
1y66 1950 1966 1940 1966 1980 1966 w980
|
ihA%i/ 663 1,297 145 379 70 306 218 263
,:f,}«;,,;;;,)i/ 158 312 - - 17 45 213 260
KIWall 607 1,391 418 932 82 238 3,136 3,763
LY M l"_/ Qe -
LiBANON 3,6j) (,316 - - 511 1,965 561 155
i1 st ep. G . e
oAb AHAEI&~42,&18 38,7581 6,794 17,654 296 1,140 390 907
cogry - 4 A S . -
nYhIn-/ 4,047z {4890 - - 447 1,697 185 222
vource.  Data compiled ana computed by ULESCB,
;1_/ MNP at fictor sost,
E/ GhP oat factor cost
n GNP at current prices,
A/ UDbP at 1965 prices,
Converted on the basis of pr.gent exchange rate., | |

Inmillions of rnational currencies,

SN

In S dellars. e

i | /..3
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Table VI Population, area, energy (maximum capacity)
petrochermical imports and watar availability
in Belected (Countries in *he ¥iddle East

a Eriergy o )
Populatlon—/ wrey o/ Petr.cherical

3 (maximum
‘4 country 1966 wraad/ LY LARRY RpOLrts ater availability—
! Coun v COp Tty \ iater availat —
(thousunds) Loguare i, ! < 1966 ) v
(mega watts) {tons ) _
BAHRAIN 193 H9H Nefls e -

IHA o

JORDAN

KUWAIT

. QATAR

LEBANON

SAUDI ARABIA 6,885 2,253,000 270 9,000

SYRIa

8,478 445,000 400 10,000  Ekuphrates Tigris

2,066 90,000 50 6,000 Jordan river
450 million m-

506 16,000 460 10,000 Distilled water,
Brakisk water (import
from Iraqg)

710 22,014 n.‘. noa. -

2,107 10,15 21n 11,000 Kivers 3
3,029 million m

artesian fountaing

5,676 185,140 122 10,000  Fuphrates
<6 rilliorn m

Total 26,651 3,001,494 N D6, GO
wource ; a) United SESIONG w0 Ll h L o AL et e e ouned iy a6, LY.,
_

19()6, Pe ididy Ui o mb o nlT

b) UNEGSOB, Studics on v, ooge Vel gt Problems i1 Variou, Courtries
irl th“i’ r'ilil‘ L~<1§“‘q ‘J‘)j' :j‘v"/.' A ”"9 1’“. 4:”. . ;“a }'L.“’azioﬁ.

Lt‘} Woa Dt Al Ll fere

¢) The Feder.t: . o alal Ly aneers, Slectp) s
Eleven+n RS LUty LRy e L0

d) Jordar LLUOrmat Lon D inistr,, outer Bgo al7o i b o ety ighbh, p. O,

il

Bureas of Reclanation. . Department  p ol g Py ieVeiiaaent plan for
* s
the Litarn: kiver Basin, Hepublie of Letanony terver, urnc Lyhg.

f/l..




- 42 -

SELECTED BIBI “GGRAPHY
i o

IRAQ

1:-E.C.5. Pauly "Promotion of Entsrprensurship in Irad; Small-Scale
Industries", Expert Group leeting on the JDevelopment of Small-Scale
Industrics in arab Countrics in the MNiddle kast, UlLLSLB, November 1968,

2. Govel‘nﬂbnt (;lll F;tt‘lrl',l‘iﬁzﬁf nillLUﬂlStI‘;f i1cn D\J_‘AI‘EL RCI‘;L:“EJI Y I'.lnlst -
! 9 o ¥
Of ()11.’ EuI‘h’xh P;lr;tl,né: Pre A,

3¢ Iruy Petroleun Compnrny, anpusl Roports, (kapghdad),

4« Irag Petroleun Compary, Guide to Irag Petroleum Company, Kirkuk, 1966,

lo Central Statinticog, Orfrce, Stetastic .l abotract 1366, 1967,

2, General 01l affuirs Department, [ iristry of Pirince ana Industsy,
The Cil of Kuwait, Fiots ol Flegureo, uawslt, 1965,
.

3. Fluor Company, el ire o re and Coratr.otors, chnaiba, the World's First

All Hyar oy W frnory, oo angelos, .5,

KuWwait i "atite f Segorntitie Hoveren, nuwilt, jublish.d 1969,

>
.

L
e

Mazida, voasal, "Lotard Uasoan duwia b oand its stilisation', Fourth
Arab betrolo o0 o,

be ia2lCL o Bl " aee 0 L4 A5 o Petrocnemicals", the Fifth
arub bPorreotoan e 17363,

To buzado, Fo1ou, "Foitilicer Necde and Problens Fucirng It", Conference
of Poetrooren oyl baporpta, Fwatt, 1967,

8, PllrLzr;iiwzqﬂ. Tho rret Five Yeor veveloorent Plung 13(]/6H—l971/72
Kuwai t, ;khH,

Yo Plunnire Foara, Survey of sconomice Conditions of Kuwait 1967, Kuwait,
l.Qf)R .

LEBANCN

l. Lebarnese Stanaards Institution, Lebanese Stundarus tor Petroleum
Prcduc *s, Beirut,

2. "World of Chemistry" published by the Syndicite of Chemicts in Lebanon,
1969,

[




OTHER

l. Arabi, Mohammad El-amin, "Co-ordinating the Petrochoemical Inaustries
in the Aras Countries", Eleventh Sussion, Models of Inductrial Co=-
ordinatiorn, Foderatior of Arab crginecrs, 1969,

T ——— -

2. Halfaw Mohannad "Prospect. 5¢ Petrochericnl evelopmont 1n the arab
) }
Countrics', Symposiur on Indus ry ..

oDV lormert 1 th arat Ceuntries,
Conference. Decumernt © PaCotUn, 1100 3-0%; Luon,

3. Hilmi, Abdul Farin, "C riiransior  f Potrocheniecnl Industries in the
Arab Countricu", Elovirthy Secsi -z, Mriels ~f Induetrial Coordination,
Federation 1 .r.t Broinoers, 1049,

i

4. Iraq Ministry of Irdustry, "betroononical frojects in Iraq", Symposium
on Industriul Developrent in tr. ar.b Courtiries, Conference locuments
CIDAC.KUW/ i 1/Thy=3d, 1iFF,

5¢ Mazidi, eioad, "Petrocronioain: o Practics) Start in the bireector of
Arat Industrial Cosperciron, Lympociuw on Industrial Development in
the Arab Countrics, Conf rore. boeumonts CLuaC . EUm/II/KUi-24, 1966.

OPEC, "Duveloprment of Potrochomiecal Inductrics ir OPLC and Non=MemBer
Arat Countries", Symgcsiu on Indus trial bevelopment in the Arab Countries,
: Conference locumernt CLUAC KU/ TL/CPLC=2Y, 1966,

(o,
.

Te "Petroleum Procc Sopyie Volo KKV, 1965, Ludgn to Hill, Lendon, E.C.4.

8¢ UMESOE, "itudio. on o ot Gove depment broblons in Various Countrics

in the laiddlo samrr. o 16

ey









