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Yo Introduction and SUMMar y

It is an established fact that, becsides the avzilable

funds, the ma:in basic elements for develeoring the
petrochemical industry, eneray and raw materiale, are
abundantly available in the Arab cil and gas—producing

countries. The tctal proven crude ecid reserves of the Arab
countries constitute about &5 % of the total worid proven
crude cil recerves; and the Arab natural gas reserves are
estimated at about 21.3 % of the total worid recerves in 1991-—
92, (tables RNo.1&2). Moreover, while "the estimeted worid

reserves of crude o0il are decreasin yearly hecause of the

increasing rates of consumption (20-22 hillicn barrels
year} « the uRdiscovered crude cil reserves are, =g €
centred around Iran and the Arab countriez in the Guif region
the United States of America and the Union of Soviet Socialict
FRepublics, which obviocusly implies that the future prospectc
of the industries based on crude ocii and its preducte will be
cencentrated in  these regions. Natiorns rich in petraoleum
rescurces have historically shifted from export of crude oil

to export of finished or semi-finiched chemical cemmodities

There is virtually nc economic sectar of our modern age
which does not, in cne way or another, use petrochemical
productz in its development. Moreover, the petrochemicai
industry has lately become involved in creating new products
which not only compete with, but <curpass, traditional
materials such as commodity recins, elastomers, and

engineering polymers which serve as excellent substitutes for

metals, wood, and other construction materials in many
applications. Polymers are also being used as glazing
materials, panels, parts for transportation hardware,
components of computers and other electronic devices,
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irrigation, and packing materials substituting paper and
natural fibres. Synthetic fibres and rubber have naw
surpassed, in many instances, traditional materials in both

performance and economy.

Arab oil and gas producing countries, especially after
the increase of crude oil prices in 1973 and 1979-80, have set
up ambitious economic plans For the development of their
various economic sectaors and subsequently the national econamy
as a whole, and for the resulting improvement in the standards
of living of their nations which had, for a long time, been
somewhat laging behind. Thus it is evident that the
petrochemical industry in the Arab region has become a vital
element in the development of their economic sectors ard the
industrialization of the region. Moreover, the estimated
future demand for petrochemicals in the Arab countries
indicates that a number of petrochemical production facilities
of varying capacities will be required to meet the expected
increase in demand regardless of the currently estimated low
per capita consumption rate.

In spite of the fact that the industry’s technology
originated 1in the countries of the developed regions,
particularly Germany and the rest of Europe, the United
States, and later Japan, and besides their possession of large
markets, developed infrastructure, mature economy and
availability of skilled manpower, etc., these countries have
passed, during the development of the petrochemical industry,
through a series of national, domestic and international
crises which exposed their industry to many economic
difficulties where serious measures had to be taken to
overcome these crises, maintain economical operation levels
and protect them from any further collapse. Some of these
crises are still very well remembered, particularly the

serious economic recession in the early 1980°s.
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Among the most effective measures taken by these
developed cocuntries, besidecs the restructuring of the
1ndustry, was the intreased rrole of coordinaticn and

cooperztion an all lsvels and 1n many arsas.

With: the abesence of national techociz2gy 1 the &rap

esserntizl.,

Moresover, the present worid trends alcns wiih  Ths ricing
af nestrgchesrical 1ndusiey in the Arab countriss sugosst that
ths region fes  highly neotential, nzt oni. 1n respsct to
T rESCY NN metr h 3 3 s ls it inls P e B R bt ERE=Yo) )
increasing petrochemical oducticn aciliti=s vt a in
growing rates of consumpticn, development oF infractrociure,
a2dnotign oFf advanced technology :@nd reinsorcement of tnelr

tivities. Tha Arab courtries have alzo becors more
.

e ke grounds $or theier industey’'= probless. the
requires ccliutions and the indispensible need +or closer
cooperaticn among their cocuntries and betwee~ them & other

regiocne to fzce the increasing gliobal challeri=s

Thus, this paper wae ecpecizily designst to indicats ths
comratitive position ot the arab Couniries 10 the
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getrochemical  industry, relative tc the rvegid
woriad From the point of view of raw ezterizice arnd the

peotentizality ofFf petrochemical preoduction. ane to ofser 2

cchematic precentation o¥F the mzin tooics COOTOr I NG
cooperation 1n the field of petrochemical incustry incliuding:
farms of cooperation, levels, areas and mechanicem.

4 the various topice and aspectse of the ccoperation
issue are <o i1interconnected and clesely velated, 1t i
realized that some repetition unavoidably cccurs 1n  various
cections because of the nature of the topic. Naturally, when
marketing is discussed, trade and e:xperienze are ment:oned;
and when difficulties are analyzed, the same mattesc miy
appear again. Accordingly, the author would Pilbe, 1n advance,

to col for your ind understanding of thic orcurronce.
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IT.A Brief Review of the Present

Status of the Petrochemical

Industry in the aArab Countries.

Many of the oil rich developing countries all over the
world are shifting from the export of only crude o0il to more
value added oil products not only because of the pure
commercial value of such products but also to develop their
industrial capabilities, enhance the process of technology
transfer and to supply their own growing domestic markets with
the wvarious petrochemical products which have become
essential elements i1n the devceciopment of the different

econamic sectors.

Arab o1l and gas countries have, in due time, realized
the importance of this industry to their economic development
and the wurgency to utilize their natural hydrocarbon
resources, particularly natural gas, by converting them to

more valuable products.

Consequently, a number of Arab countries launched many
significant world-scale petrochemical compleres, mainly in tbe
second half of the 1970’s and early 1980°s, motivated by the

following factors:

- Abundance of natural gas, most of which has been flared
to waste;

- Availability of funds, particularly after the o0il price
rises in 1973 and 1979-1980;

- High international demand, especially for basic and
intermediate petrochemical products, and the encouraging
world prices of these products;

- The desire to produce more value-added products rather
than only selling crude oil and oil products with lower

profit marging
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- The Arab domestic market was a wvirgin market for
practically all petrochemical products, particularly
thermoplastics (the main five commodity plastics: HDFE,
LDFE. PP, FB, and FVZ) as well as synthetic fibres and
synthetic rubber;

- The ectablishment of a considerable number of oil
refining industries in the Arab region and the conseguent
production of naphtha, LFG and other petrochemical
feadstocks;

- The desire to generally industrialize their countries,
improve their economies and raise their standards of

living.

Owing to these factors which prevailed in almost =il Arab
0oil and gas-rich countries, particularly the Arab Countries in
the Gulf region and Morth African Arab countries (especially

Libya and Algeria), quite a few of thase countries have as

mentioned before, ectablished many sound petrochemical
industries in their regions. Excluding the production of
nitrogenous fertilizers (ammonia and urea), the total

installed Arab petrochemical production Capacity ammounted to

about 11.62 wmillicn tons in 1990 (Table no. 3), besides
severa other ongoing expansions and newly planned <“uture
products.

In spite of the very short history of the petrochemical
industry in the Arab region, this industry has accomplished an
outstanding development in both the magnitude of production
capacity of basic, intermediate and end-products involving
some 30 or more various petrochemical materials produced in a
large number of units spread around several Arab countries
namely: Saudi Arabia, Algeria, Iraq, Libya, GOatar, Egypt and
Bahrain. The majority of these projects are of world scale

and up-to-date process technologies.

Saudi Arabians present capacity alone. is more than 7.5

million tons per year of different petrochemical products: and
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with the already committed future plans, the total production
Capacity will amount to almost 11.5 million tons in 1995/
(Table no. 4) . In.Fact, mo3® of these added capacities will

be in operation in 1993,

Other Arab countries are, as well, expanding thei:
petrochemical industries. Bahrain planned for the construction
of I00,000 tons per year MTEBE based on its existing 403,000
tons metharal, Libya will add®80,000 tons of LDFE and 80, 000G

tons FF: and Algeria may Jointly, with Libya, construct a

120,000 tons per v88r high-density poiyethylere unit.

Irag, another major industrial country 1n the region has
started the cecond largest petrochemical complex after Saudi
Grabia to produce 420,0G0 tons ethylene, 160,553 tons
polyethylene (different units), ?0,000 tons FVC, 15,00G6-20,000
tons maleic anhydride, 245,000 tons propylene, 100,000 tons
polypropylene and other aromatic products. Other Arab
countries are also known to have planned the production of
various petrochemical products at a lesser magnitude, such as
Egypt, HKuwait and other Arab countries in the Golf region.
Eesides these large petrochemical complexes, innuacsrable
small-scale and downstream petrochemical industries based on
imported or domestic raw-materiale and intermediate products

are spread around practically all Arab countries.

It is a normal phenomenon to notice that ethylene,
ethylene products, methanol and lately methanol’s main
derivative, MTBE, have dominated Arab petrochemical
production; moreover, these products naturally form the major
portion of the Arab petrochemical production because Ara

petrochemicals are mainly a gas-based industry, having the

Arab 0il ZRd Gas Vol.XX No.482, 146. Dct, 1961
Chemical BAek, July =, 1991

Fetrochekfcal industry in Algeria; by A, Diellali -~ Technical
Director ENIP, Nov., 19€9.
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Table No.3

Existing petrochemical facilities in Arab countries with

their production capacities as of 1950

1000 metric tons

Products Algeria Saudi Irag Qatar Libya Egypt Bahrain Morocco Totel Arab
Arabia Yegion

Basic olefine

Ethylen= 120 1.970 130 280 330 2.470

Propyiene 5 170 175

Aromatics

Benzene 90 245 25 15 5

Toluene 15 7 4 26

Mix.xylenes 247 247

Para—xylene 38 33

Alcohols

Methanol 100 1,410 660 396 2.566

Ethanol 300 300

Intermediats

Ethylene glycol 650 650

Styrene 360 360

Vinyl chloride

monomer (VCM) 40 300 66 60 100 25 591

Ethylene oxide 390 390

Formaldehyde 20 5 25 62
12 Tunisie

Ethylene

di—chloride 64 560 105 95 160 40 1024

*) The development integrated petrochemical industry in the Arab region /UNIDO
adjusted by the author.

*) Arab oil and gas ,December 26,1990.




Table 1 continued

Products Algeria Saudi Irag Qatar Libya Egypt Bahrain Morocco Total Arac
Arabia Regicn

Final procducts

plastics

HDPE 91
LDPE+LIDPE 48 593 140

PP 68

PvC 35 200 6 60 80 25
Polystyrene 100

Melamine 20

LI ]
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SYNTHETIC

fibers

Polyester f.
Polyamide f. 4

[\8]
o)}
wm

}

.I‘\ l_,-l
[P]]

Others

MIEE 500 500

Alkyl benzene 50 40 S0

Unsaturated

polyester

resin 12 2=

Alkyd resins 12 7 Ay

Polyviny!l

Acetate resin 8 3 6 v
Kuwait 32
Jordan i
UAE 3o

Formaldehyde

resin 14.4 12 &

*) Ethylene dichloride intermediate is not added to the total.
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advantages of low—-cost feedstock. However, it should also be
very normal to deveiop other areas of petrochemical production
such as propylene and aromatics and their down-stream products
because most of the Arab countries presently have large and
well developed refineries, the source of LFG and naphtha, for
the production of beth prepylene and aromatics, demand of
which 1is continuously increasing. fAs 2 matter of fact,
naphtha has been introduced in ethylene crackers in iLLibya, and
prepylene and polypropylene are being presently produced.
Ba<ic aromatics, particularly benzene and xylene are produced

in Saudi Arabia and Algeria in relatively large amounts and

further capacities are under construction to meet demand, yet
still the downstream industries based on aromatic
intermediates are not developed. Among the mast important

aromatic intermediates are terephthalic acid and dimethyl
terephthalate, the raw materials for the production cof
polyester fibres; however, these chemicals are not yet
produced in the Arab world inspite of their importance and
need. Most of the aromatics-based industry in the Arab region
presently depends on imported intermedictes. However, the
polyester raw materials are not the cnly important materials
missing from thr Arab petrochemical production matrig
products for manufacture of polyamide and polyacrylic fibers
are as well pot presently produced. The <came situation also
applies to synthetic rubber raw materials and other vital

chemicals.

In spite of such an admirable accomplishment of the
petrochemical industry in the Arab world, the industry, with
no doubt, has faced many difficulties and constraints in
different stages and on various levels. Moreover, the
industry was basically designed according to each country’s
individual views and policies involving a very limited extent
of coordination and cooperation. Also, the industry was
either based mainly on the domestic market of that particular
Arab country or vias basically oriented for euport to

international markets. Thus, in most caces, production 1is
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either muvch more than the local market demand or too small to

meet Arab domestic marlkets.

Another obstacle to development of the industry is that
the various economic sectors utilizing petrechemical oroducts
are not yet developed:; and the available marbet is toc cmall
to absork the nroduction, particularly in the absenrce of
coordination and cooperation, elements which are considered to
be vital to this industry. In addition, there are many othsr
technical obstacles such as the lack of adequate marketing
experience, availability of trained personnel, organized and
functional RY:D, adequate infrastructure and required

cechnology.

Neverthelecss, petrochemical industry in the Arab region
has been progressively growing: product diversity has been
expanded, many difficulties have been efficiently treated, a
number of problems are being solved and experience has been
deepened. And i1f the future of the petrochemical industry
will not always be sparkling, there are many indications that

it might at least be very promising.




Table No.S
Current suppiy/demand balance »f aromatics and aromat:c copounds

in Arab region in 19

Production

A0 (1000 ton=h

Consumption

Bzlance

e o o . e ¢ 80 et 2 o ¢ -

| :
Capacity g 12¢0 §
Senzene 3= { 464 E (7%)
Telusne 26 ; 36 i {20
P Xylene ag i _ é
Mix-Xylenes . 247 i - ; -
Polystyrene 100 ; ;;7‘_72_ (17)
SBR S 84 1 (84)
Polyamide < 4€.6 ‘§”(4§i6[
DI - L 433 . (43.3)
i :
TPA - ' - L -
PES olo2es | 1ess 1 s3)
oM S T £ R
Phthalic E

~ ahydride B R 2 -
DoP L 403 L -
Alkyd resins 40 108.2 | (68.2)
Po!yurethanes” - 21.3 E -
Unsaturated !
polyester 29 21.2 ! 7.8
Nitrotoluene T ) 6.1 T
Phencl N R S . 197 | (0.97)
Terephthalic
acid e T
Linear Alkyl
Benzene S0 141 | (51)

_ Styrene 360 i 254 g_‘jloc)_-
Caprolactum 12  -"._-L.mwmf;“”_

- Figures 1n pa?énthesxs mean deficit

117 thousant fon-
unier-conc/no
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Source: Production of aromatic compounds {rom Naphtha 1n the

Arabh countries,

(GOIC & AIDMO)

June 1985
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ITYTI_World petrochemical outlook

The =luggi United Stat
econcmic depressicn have certain

i
the chemical and petrochemical industry’s growth as weil

The worid sconemy had just started rec:ving at thse snd of
The 17507= after s long period of recessics ahich fellicwed the
tws oil crises. Westerrn Eurcpe’s average CLF  wmas growing  at
more than 4.54 p=r year in 1987; however, bty 199G, that crowth

dropped toe Z.8Y and  is expecisd to decline fFurther in 1S59:is

Mozmehile, in tastern Eurcoe, the econemies are even mors

Zeprescsed, &nd output is expected to continue to fall For the
naxt twn  vezre at eact. Thus, it appezrs that & =sign of
possibie repetition of the eariy 1960<’ sconomic situaticn

might be flickering on the world petrocremiczi horizorn.

It is hard to say much at present amidst these changing
events and instabilities. The standing situvztion carriec both

opportunities and risks for Western Eurcce in particuise,

Eastern European demand may increase, and the production of
the developinz countries will alsc increass, especialiv  that
of ths Middle East region which consider-s Eurcge as  ites

poctentiel market. The question which puts Western Europe in a

dilemma is whether cr not they can compete with the Middle
Ezst producers in  supplying the Eastern Euvropean marbet: or,
it other words, would Eéstern European countrifs be more
at

tracted by tMiddle Eastern supplie-s?

On the other hand, the Asian region, which once
represented a 1large net importer of petrochemicals, is
gradually becoming self-sufficient. The Japanese <eem that

they may be reconsidering their plans for building all the
proposed ethylene prajects in order to avoid extreme excess

capacity. South Korea’s underway and propcsed proiects will
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have a negative market impact on alcbal petrochemical industry
and on Japan in particular because a substantial amount of
their products are likely te be e:xported and will consequently
compete with the Japanese existing market in China and other
Far East countries. South Korea’s ethylene capacity in 1988
was 300,000 metric torns per year and by 1993 is expected to

2
=

reach =, million — more than six times that of 1952, In
contrast, Western Europe’s ethylene capacity in 1$9% is
expected to be 1.2 times that of 1928; in the United States

1.3 times, and in Jdapan i.14 times .

On top of this, some large greup companies with aimost no
experience in the petrochemical industry are also entering the
business, constructing both upstream and downstream
facilities, such as Sansung and Hyundai, which are each
building 350,000 ton—-per-year ethylene crackers to be finished
by the end of 1991 or eariy 1992. South Korea’ec surplus
ethylene is most 1likely to be exported to the United States
rather than to Western European markets; and also an attempt

to enter the Japanese market will probably be made.

Besides the korean projects, octhers have been announced
in the Asian region. Among them are two in Taiwan for a totai
of 830,000 metric tons ethylene per year; one in China at
380,000 metric tons; a second cracker in Thailand at 350,000
metric tons; a crackinn capacity in Indonesia of S50,000
metric tons; and a cracker in Malaysia with 320,000 metric
tons. This amounts to a total of 2.45 miliion metric tons per

year of announced capacity, maost to be operating in 1994-95,

Singapore, as well, is expecting an expansion of their
petrochemical complex scheduled for 1995 at an estimated cost
of $ 1.5 billion. Besides more traditional petrochemicals, it

will add new derivatives capacity; for examplc, as they

Cheaical 3fd Engeneering News: Nov.d, 1991, p.13 - 15
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announced, it will include engineering plastics and specialty

fiktres, aromatics and alsao specialty chemicals.

As the petrochemical 1ndustry faces up to the =zconomic
depression in the West, a furndamental <hift in power towards
the Far East is beginning to make itself felt hetween 1991 and
1994, assuming that world wide preoductior of ethylene will
increase by a total of approximately 12.00 million tons
between 1992 & 1995, 0f this total 46.35 miliion tons (54%)

will be built in and around the Far East regien,

The logical assumptien is that thics extra production of
ethylene and its derivatives will repiace a great deal of
material that is currently imported to Asia from fimerica,
Europe, and the Middle East. While in 198G Europe and the
United States accounted for 247 of polyethylene and 3I5% of
polypropylene imports in @Asia, today th=sce figures are 17% and

257 respectively, and are set to fall further.

Saudis as well, will be forced to look more to the West,
uniess they will increase their cooperztion with Asian
countries to coordinate production and search for a firm
marktet there. Table MNo.& shows the present world ethylene

capacity and the forecast for 1995,




World Ethylene Capacity 1988-1995

in millicon metric tcnrnes

=7 -
s e 1

countries in per

17.58 19.16

will add toc world Capacity abour 4
of ethylene by 1994-1995 respectively
Flatts’s Week/S, Sept, Z. 1991,
Journal 26, August, 1991, F.
estimate for Asians ethy
although forecasters estimate <o
n tons.
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As for the demand, it would be useful to indicate that
forecasts by the Royal Dutch/Shell group show that Asia-
Facific oil demand will increase from 13 million b/d in 1990
to 15 million b/d in 1993. Only marginal growth is expected

in Europe and North America during the same period.

In 1988, Asia-Facific o0il! demand lagged the European
Communities consumption of a little lecs than 12 miliien b/d.
Within two years Asia-Facific demand had shot up to aimost 1=
million b/d while EC recorded a iittle more than i?2 miliion
b/d. By 1995, Asia-Pacific demand ot 1S million b/d wiil
compare with about 12.5 million b/d in Europe. South HKorea
alone recorded product demand increases of 20-30%Z/year during
1986-1990,

Petrochemical growth will be equally dramatic and again
leave Europe and the United SGtates standing. Increase in
Asia-Facific demand for ethylene and propylene are forecast by
Shell at 67 and 9%Z/year respectively. South FKerean new
ethylene plants will put supply-demand balance in the region
into surplus up to 1995. The siy now ethylens plants in Scuth
i‘orea which are expected to be onstream in 1992 will boost the
capacity to 3.2 million tons/year from 1 million tons/year.
These plants will turn Forea from a net importer cof about
400,000 tons/year of ethylene into a major exporter to the
United States and other Asia-Pacific countries. Figure No. 1
shows the comparison of ethylene demand in North America,
Western Europe, and Asia-Pacific regions for 1999, 1995, and
2000; and figure No. 2 indicates the average increase of

ethylene and propylene demand. x 4

With the start-up of eight major new crackers wor ldwide

in 1991, the operating rate of ethylene fell, at the first

¥ 0il and>Bas Journal, Aug. 24,1991, p.18
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quarter of 1991, in West Europe to the approximate rate of
847Z. *; FigureSRo.:=.

Olefin over supply from capacity expansion in Europe plus
puor downstream demand has weakened the ethylene market; and
together with the strong prices of naphtha, bhas brought the

ethylene business to a critical ievel.

Today, @Asia is virtually self-sufficient in ethylene as
mentioned above and expected alcso to be self sufficient in
ethylene’s major plastics derivatives in 1994, Thus, the
United States and Western Europe are gradually losing their

foothold in the Far Eacstern marikets.

Caudi Arabia, thes major petrochemical producer and

exporter in the Middle East, <cells a significant portion of

tfi€ir petrochemicals (about 25%) to Asias and now they have
to find other markets or closely cooperate with Asian
countries by coordinating production strategies and arranging
long-term supplies. Other Middle East countries such as
Gatar, Iran and Trag, with their expansion plans, will turn

the region into a large petrochemical concentration area.

Qatar, with its new liarge complex scheduled to produce in
1993, will become another large petrochemical producer in the
area; and f{ran, which has the highest gas rcserves in the
region, may also occupy =2 significant position in the
petrochemical industry according to their first five vyear

economic plan.

Iraq is a great potential petrochemical producer with a
large market and long industrial experien e. Besides their

first petrochemical complex which produces 120,000 tons

X Chemical Week, July 24, 1991.

Changing®“patterns  in qlobxl petrochemical trade, Alescandro
Vitelly - FLATT s Week/S, 2 Sept.1991, v.4., No.Z5




Figure No.3
THE RISE AND FALL OF WEST EUROFEAN

OPERATING RATES

(7 of total nameplate capacity )
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ethylene, 90,000 tons polyethylene, and &2,000 tons FVC per
year, they have already started the construction of another
very large complex in 1989 to produce a wide range of
petrochemicals using different feedstock (natural gas, LFG and

naphthal.

Thus, the region will be greatly potantial for export;

morecver, the focus now is on Eurepe, which is etill a net
importer of ethylene and at the same time has the highest
production costs mainly because most of its petrochemical
industry 1is oil-based, contrary to the case of America and
Saudi  Arabia where most of their producticon is gas based.
Saudi producers have fewer costs te cover and fewer iocal
environmental concerns with which to deal, besides having
virtually not enough domestic demand for their ethylene and
derivatives; therefare they mucst market their out-put
aggressively throughout the world. However, with the American
and HMexican products, which have already made their way into

Europe, they will find the market there somewhat more crowded.




Recent trends

Trends in plastics

Flastice in generai d:d not escape the slip intoa the
down—phase cf the busirc.c cyclie, but were zvfected with muck
less severity. Commocity thermopiastics i{the ma
plastic rateriale} are within their traditicrzi rate of growt!
ied by poclypregpyliense whers growth rates chow 2 higher average.

Linear low-density pelyethyiene ILLDPE}. in most zrezes of
the world, will significantly ocutpace cther competing iarqe-—

piastics such as low-density poliyvetnylens and high-
o] ethyiene. New capacity is under construction at

numercus leocaticns. QOften, thic ic :Swing: capacity that can

be used to mzle erther LIDFE or HLDFE,

FVC" = global demand is expected to grow a2t an average of

Z.7%Z te bring the total world producticon to 26,3& million tons

v
in the year Z000, Over the past severzl yezrs, global demand

.

for FYC has increaced at 4 to 5% annually, bringing it to 18,2

miilisn tone in 199G,

Specialty petrochemicais which were the

+

&shion  ameng
chemical manufacturers in 1980 to retain F:gher earninge znd
because they are believed to ope recessicn-procf producte
These products are not xactly enjoying thcose days, but they
are holding up weli. Hereunder 1s a brief review of ¢t

developed regions’ main plastics preduction statucs.

Western Europe

As for the commodity thermoplastice, there is a sign of

improvement in the growing demand over the 1987 rzte;

C+EN June 10, 1991, F. 47
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the substantial increase in film use and in injection moul ded

parts for automeotive and electric sectors

Consumption of high-dencity nelyethylene {HDFE),
meanwhil le rose ?,.6%, low-dencity pclyethylisne use arew by
I.7%, LDFE homopolymer use wac, however, reiatively ctagnant.

vhile LDFE cec—polymers and lineae low-density pelysthylere

{LLDFE) posted sbeve average gains. Folystyrene coensumntion

raose b6.&7  ang polyvinvl chloride (FVC), inspite af the

cont:nuing prescure frem alternative materials, increased in

virtually all markeote including peckaging, though oniy by
.77, (Table NolZ6)

Table Nao. 7

Consumption of the Main Thermoplast:cs

14 i :
in Western Europe

Froducts 1°89 19290 1995 Calculated on growth

rates/year 1990-
1s

1993

LLDPE 2.68 2.94 3.66 4.5%

LDPE S5.06 5.25 6.1 J.0%

PP 3,27 3.69 5.23 7.5% _~

PS 1.48 l.79h¢ 2.07 hELOZ ]

.PVC 'ij S5.07 gﬁ;é "“g?;“ﬁ"“—" MW;.OZ o

Modern F148tics International, Jan. 1991, p. s

ie
Modern Flastic International, Jan. 1991

-



In the United States, the majority o/ pilastice will
continua their traditicnal growth in demand and production.
Most csources forecast that this growth rate will be, hcwever,
lower than in the 1980°c, High density polyethylsne (HDFE) is
expected to exceed 4.5 million tons in 199S up from over 3I.&
millien tons in 1991, which is 30% of qlobal demand which is
about construction will zllow capacity to grow and keep pace
with, or excesd demand. Low—dencsity polysthylene output  is
growing again in the United States after declining for several
years as a result of the partial shift towards linear low-
density poiyethylene (LLDFE). Limited by capacity restraints,
US demand will continue to increase, averazfing more than 2%

annually over the next five years, as other polyethylene now

are seldom substituted for the low-density materials.

Linear low-density polyethylene (LLDFPE) growth during the
1990°s will be substantial but not similar t- that of the 1last
decade where demand jumped from less than 330,000 tons to more

than 2 million tons {at an average annual growth rate of about
207).

Folypropylene witnessed an average rate of growth around
5% in 1990, which is about 2 to 2.5 times the growth of gross
national products. In 1990, United States demand for
polypropylene was more than 3 million tons and by 1995 is
expected to exceed 3.86 million tons; and U.S» export of
polypropylene in 1990 was about 730,000 tcns. This brought
the total domestic and export cvemand to 3.73 million tons in

1990. The larger markets are in fibres and filaments,

injection-moulded items and films.

In the next five years, more than S million tons of
polypropylene capacity will be built outside the U.S.: and

most of them will be in the Pacific rim region, currently an
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area of high imports of polypropylene from the U.S. Thus
export 1s forecast to decline at the rate of 9% annually
through 1995,

Folyvinylchloride (FPVC) has grown steadily since 1982,
but it showed a slippage in 1991 and the output declined by
about 37 from the 1990 output: but production is expected to
recover. In 1990, U.S. output of PVUC was estimated at 4. 14
million tons and in 1991 about 4 million, down by 3I7%.
Forecasters still see that North America will continue
exporting FVC during the 1990°s because of a cost advantage.
Capacity 1is foreseen to be still short in the Asia/Facific
region, causing the region to be a net importer of FPVC

throughout the decade.

Polystyrene’s production is falling slightly in the US
for the third year in a row (1989-1991). In 1990 the
production declined by 1.6%, but both production and demand
are expected to grow in the future but not at the rate
experienced earlier in the de:ade. It is forecast that the
average annual growth rate for the 1990°s in the US will be
less than 27. (Table No. 8).

Globally, polystyrene demand will grow 3.37Z annually, and
totai demand wiil hit 12.2 millien tons in the year 2000,
Areas with rapid growth will be the Pacific rim, Eastern

Europe, Africa and the Middie East.

Chemical #“Engineering News, June, 10, 1991, P. 39-42.




UNITED STATES
Froduction and consumption of selected pstrochemicals

Froduction in million metric tons
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Japan

Japan is a mature economy country with an anticipated GDF
growth of about 3I-4Z annually. Currently, the Japanese
government is influencing domestic ecconomic growth through
fiscal policy; and because the Japanese ven is expected te
maintain its strength, such a poiicy is expected to continue

through the 1990°s. However, production of piasstics cshawsd no

h

sian of slaw—down. Among the comncdity msteriale,
pPolypropylene posted the most gains in 1990 over that cf 198°
due largely to growth in injection moulding zpplicatione. The
same trend is also seen in the engineering thermoplastics
market.

=

Consumption in LDPE and HDPE are keeping their leveils

with slight increase in LDFE. (Table No. 9).
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World Methanol and MTBE
(Methyl tert-—-butyvl ether)

MTBE is c©ne area of the petrechemical 1ndustry which
demonstrated an ebnarmaily high demana, particularly 1n the
developed regicns, helding a higt ly esteemed position 1in the
chemical industry. It has besn the fastest Irowing chemicail
of the 19RG°s, and it wili likely rontinue tc holZ  that
distinction throughout the 1990s. In the inited Statec., whiie

the petrochemical industry continues its down-cycle, methyl-

tert butyl ethers’ {MTBE} increaced demand is expected to
average Z57Z per yezr by 1995 or further to the end o+ the
decade. MTBE is now entering a new phase of dramatic growth

in the US because of its use in reformulated fuels tc meet
requiremerts of the Clean Air Act. The current US MTEE
capacity 1is ectimated at S.é& million metric tons and the
anncunced projects will double capacity te over 14 million
metric tons by 1595, although numerous other projects under
construction could easily boost the total capacity to 22
million wmetric tons by the end of the decade. But even that
may not be enough to meet demand if growth of MTEE continues

2t the euxpected rate.

In addition, more MTEE projects are being built and
others are under construction elsewhere in the world, many of
them export orierted such as Arab Gulf countries that will be

looking to supply Europe and future US demands.

In Western Europe, as well, most countries have become
near to the deadline for using leaded gasoline; thus MTBE
demand will soar. Environmental awareness of air pollution
caused by automobiles is growing in many developing regions

and the use of MTEE will be eventual.

This ©boom :1n building WHMTEE is beginning to strain the
methanol marbet and prices for mothanol lool set to rise: and
methanol producers who hope to be able to meet their methanol

demand (the main raw material for MTBE) from the sorld
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methanol export oriented plants such as those of the Middile
East, Southeast Asia and Latin America, met with the fact that
many ccuntries of these regions are shifting to preoduce MTBE
or plannina toc do <=o. Thus, fcrecasters expect that the
methanoli market will soon mave away from 1ts cuarrent
stagnation inte a deficit due te rapid building of ™MTES

capacity. However, on a world-wide basis, methamcol should be

u

balanced for the majority of 1992 but tighten thereafrer as
potential shortfall of over ane million metric tons develops

in 1993, b4

In Saudi Arabia, for example, besides SARIC < underway
increase of the MTBE production capacity 1in its compi=x from
t

the present 00,000 tons/year to 1.9 million

ans/year
scheduled for 1993, studies for the corstruction of three
other units with a combined capacity of 1.8 million tons/year
are being carried out, aiming for 3.7 milllion tons of MTBE in
19935.

Andres Wood”and Konald Kegley - Chemical Week, July 31, 1991, p. 22-

- C+ EN, June 10, 1991, p. 1T
- Arab 0il and Gas Journal: Vol. XX, No. 482, Oct. 14, 199f1.




BRenzene Markets

World benzene demand is estimeted at Z2 million tons

a al

in

1990 and will qrow 3.8% per year to 26.5 miliion tons in 1995,

Mo increase in demand is expected in i9%1 however, a agrowth
oQ

of 2.54 is foreseen for the year 1992; but demand will
increase at an average of 3.5%/year during 1$93-1995. The Far
East/Asia region will demonstrate an inZrease of bsnzene
demand of about S.9%Z per year. Consumption in the US will
increase by an average of 3% per vyear, ir Western Europe by
3.2Z per vyear and in Eastern Eurcpe and South America will

remain unchanged through 1993

LAY

Global benzene capacity will increase +to about 36.7
million +tons in 1995, which is a & million increass
1990, e

since

0il and GA% journal, Sept. 23, 1991, p. 22
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Future Prospects

In view of the frequent, o~umercus and dramatic worid
events which rave happened and overianped in s very chort time

and in such a sequence, it would have been guite difficuit or

m

almcst impossible to have taken effective racovery measures  at

the right time te regulate the effecte gf

—

rt
7

U}

2

unavoldable

L =

As the wounds of the Gulf War are ctill blesding ancd the
after—shock continues tg reverbsrate around the petrochemical
business, Western Europe edges towsarde greater unity and the
Soviet Union is being dissclved. Several new Scviet
independent republice wers barn with theirp eyes glittering for

free market <sconomy; and Eastern Eurooean ccuntries have

he)

€
rarched  their way throuch democratization. All of the=ze
events came at a time when the worid ic in a relatively
serious recession cycle and the industry is suffering from
transient overcapacity build-up, decrease in demand and poor

returns.

Although it iz quite premature +g forecast  with much

the

accuracy the future of the industry, it seems evident that
steadily rising feedstock prices for Eurepean ethylene
crackers, and the 1low prices of ethylene derivatives are
forcing Euraopean ethylene producers to search for waye of
reversing their losses. The cracker operating ratec are
expected to dip below 807 as ethylene capacity grows by over
207 over the period 1991-1993 and the tune of the early
1980°s: cost reduction, piant closures and "mothballing",
rationalization, alliance and joint ventures, integration of
refinery operations and petrochemical production... etec., will

be buzzing around the producers’ ears.
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Thus whatever the anproach, the consensus ameng producers
is that this sector of the industry is unlikely to see a
return  to happier times bsfore 1993 despite the fact that

c¢emand Ffor polymers ic running at
7
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than expected rate. For polyethylene, for instance, ths
greowth in demand is forecast at 1.2% per vear with a feeling

that

]

sat
L= &

1993 at the egarliect. Mor

2

Q
“h
1]

h
ny develcped region. Maphthz supply is alsc expscted ¢
teceme tighter in coming years, with cost rising fastsr than
er feedstock, which ray even worsen ths situaticrn amon

Eurcpean ethylene producers.

The US industry has the added advantage of flexi
feedstock supply and at the same time possecssin n
and 1infrastructure to be akle to take advantage of variations
in price between ethane, LPG and naphtha. Freductien in ¢

US is based cn ethane (42%), LPG (29%Z) and naphtha (18%),
while naphtha accounts for 70% of all ethyiene production in
west  Zurope and flexibilit in using other feedstocks at mest
urits is almost nonexicstent. In fact, eniy five gut of 51

crackers in west Europe have the capability to switch to LPG.

19

Japan, which is almost entirely dependent on Gulf sourcec
for its naphtha and other petroleum productes <ceems likely to
face the greatest naphtha supply problems as a result of
Saudi’s plan to cut-down the total exports from 4.3 million
tons to 2.7 million tons in 1992. Japan ie also asking for
lower naphtha premium which complicates their supply problems
from both the Saudis and Kuwait, which which just started

shipping their firet 50,000 tons to Europe.

European CRemical News, Mov. 25, 1991
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Soviet naphtha exporte had also deteriorated sharply in
1991; and the situation for 1992 remainc quite volatile.

Meanwhiie, napntha prices continued ta fall, with the current

Eurcopean spot price around $ 195/ten.

Thus, both US producers using propane and ethane, and
Middle East producers based on ethane, are able to deiiver
petrochemical materials to Europe in competition with Euvropean
d

omestic producers, .even with the lowest cost naphtha.

Cycliczlity in the glickzal petrochemical industry 1s being
o

v
Poct
4l
[}

pacity frem nsw producing scurces
ezuela, Ms:iice, Thailand and Malaysia, and the new
soducers will have to conecider relating investmente tg the
d

ustry cycles, or face poor returne when start-ups

eccur  just at the beginning of a worldwide downturn, as
foreseen by Chem Systems, until mid 19907 <. Traditional
producers are also preparing for change in their strategies.

It ceems alco that the world petrochemical industry would
1

b

m
T
-
[Ta]
o
—
g
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g

ical for at least & decade and that newly
developing countries with <substantial gil and gas reserves
would find an important place in the industry, particularly

the Arab countries and Iran in the Gulf region.

However, developing countriee without substantial oil
resources, such as Brazil, Taiwan and South Korea, have also
become important petrochemical producers, indicating that
possecsion of hydrocarbon reserves is not the only driving

force in building a petrochemical industry.

Thus, the industry is becoming increasingly competitive
everywhere and restructuring in the developed areas 1ic

eliminating smaller, high-cost producers, which historically

Curopean Chemical Newc, Dec. 9, 1991
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have been responsible for propping up prices of many commodity
petrochemicals. Shutdown of such producers has flattened the
cost curve for such commodities as ethylenre and pelyvinyl
chioride, witr corresponding lower margins for the more
efficient producerc.
Alsg, with competition now on = glokal bas:ie, it hac
become necessary to develop glcbal, not juet
curves to assess pricing and 1likely future margine for the
products. Consequently, traditional petrochemicail companies
m

are implementing vertical integratien moves in crder t

0

compete more efficiently during the difficult parts cof tha
ing downstream closer to the consumer by malking

o
more valus-added products. =2

Quoted <€Pdm Chemical Harketing Reporter, Nov. 11, 1971, bty Chea.
Systea Hr, Feter H. Spitz




-

Growing environmental awareness and

its impact on the industey

Mankind has become increasingly more ecutely aware that
the <future 1s inseparably tiinked te the protection of the
natural environment in which we Tive, particularly in regard
to climatic changes, bio-diverzity and the management of tovic

chemicals ancd hazardous wactes.

Chemical industries in particular are agreatly resgonsible
for poliutine the environment by releasing harmful substzrces
to air, water and land. In developed countries, where +the

buli: of the industry 1s concentrated. t

n
Pt
h
n
M
0
H

environmental protectien has been of areat cencern to a

bal

i
public enterprises and governmental levels, Numsroue
regulations have been iscued in Europe, the U3, and Japan for
determining the allowable limits of effluent to be emitted tg
the environment and are continuously being amended with

tighter restrictions aiming for a better balance betwesen the

environmental nature and the industries® disposal impact.

Among  such newly issued environmental legicsliations are
the Ciean Air Act and its amendmentz in the US and I

Follution Control (IFC) as a part of wW"c Environmentai
Protection Act (1990) which introduced a radical concept
giving the Industrial Follution Inspectorate wide powere to
control all manufacturing operations which involve rtelease of
"prescribed substances" to air, water or land. However. while
these and other such legislations would, with no doubt,
improve environmental conditions, their impact on the
industries’ costs, which hinge on the method of impiementing
the environmental control regulations, could not be easily
overlooked. Thus, for some of the emaller chemical companies,
the full implementation of these pollution control act. may

determine their entire existencs,
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The wunique nature of the petrochemical industry as a
large producer of packaging and cther disposabis materials,
particularly plastice which represent npearly 8% of municipal
wastes in developed countries, requ:irss the adepticn of sound
po

al

bt

v

icies not eniy in the production side of the. industry but

n

o in the vutilization and end uses of potrochsmic

bt
fad

reductcs. is wvery importart to ciosely contred
P

0
h

t
utilization the suitabie grades of plsstice for the rig

[
0

purpese  ang cafely dispose of such materialc. The concept
of degradable plastics has been the cors of these days®
research and development activitiec where a great deal hacs
been accomplished in the field of producing phetec and bio-
degradabie placstic materials.

In develaping countries, thers has been a growing
awareness of environmental effects cf ths petrochemicai
industry aggravated by the large number of processes and
technclegies imported from industrialized countries. A number
of these countries have establiched sste of regquiations for
envircnmental protecticn from the industrv’s emiscione: yet
some of these regulations are either iust duplicates of
developed nations® rules which regquire modificaticns for the
local conditicne or they are bhein imglemented at eacse.
However, adequate envircnmental guidelines on emission and
released effluents should be adapted by the Arab ccountries
where the petrochemical industry is rapidly growing with the

following goalcs :

- to avoid the adverse effects on public health and
environmental quality of the rapidly growing
petrochemical production in the Arab region by the
enforcement of adequate pollution control regulations.
Such requlations would require the evaluation of po_sible
environmental impact and public health effects cf the
different process operations of petrochemical production
facilities, and the necescary meacsures to mitigate

adverse effects,.
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tc assess environmental impacts by conducting surveys of
the existing environmental conditicns at plart s:ites

including characterization of the volume of wastes, rate

cf ¥flow, and the chemical. physical and biclcgical
characteristics of the gqenerated waste, as wsll ac

hancling and storage of harardoucs wastes originatina from

different processes. Moreover, licte of
the varicus processes which contain priority poliutants
and sound techneolegies feor treatments are availabls, but
the core cof the environmental protecticn precess liec in
the proper management and cocoperative efforts between the
governments and petrochemical producers as well as

provicsions for the high investment incurred.

The iccue of pellutant release frem  the varicus
industries and in particular from chemica: and
petrochemical process units is very large i volving

n
thousands of harmful and hazardous materials handled by
various producers and envirenmental protection ag

and could nect easily be covered in thic paper; hcwever,

tn

cme of the important specific measures to be taken in

rr

he Arab petrochemical producing countries as well ac
la)

developing countries, are briefly summarized as folicwe:

8}

- The establishment of local instituticnal

environmental protection agencies in each country.

- The assignment of a special department for pollution
contral and envircnmental protection in every
petrochemical complex to closely monitor and centrol
emissions as well as to insure the safety of the
workers and the security of the plant against

accidents.

- Minimization of the amount of waste generated, by

selecting more efficient processes or modifying the

existing industrial processes involved.
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- Investigation of pessitilities for the transfer of
some of tae solid and liguid wastes to ather
companies where they may be of use.

- Improvement cf wacste regrecessing technigues for the
recovery of useful materizis and *he e

bt
n

harmful disp
t

8]
»

os2
utilization gof the pient:

‘h

ul SUrveys

carried out in cther develeoped countriss cn  ths
nature, levels and management of wacte treatments
and allowable disposales.

- Encouragement of cooperatiaon regionally ang
interregicnally to increase awareneses a¥f
environmental effects and to assist in efficientliy

utilizing measures adoptsd by others.

Finally, it may be =aid that the envircnmental poilu
problem is similar te human hezlth in <hat prevention is
always easier and less expensive than treatment:; in other
werds, one cunce cof prevention would F= worth a2 scu

investment. ==

- Engineerfdg and Environeent Review Suppleaent, July, 1991
- Cheaical Week/ Jan. 2/9, 1991
- European Chemical News, Nov. 11, 19915 Jduly 1988
~ Yorld Bank Technical Paper, No. 84 -
- Environmental Conservation, vol. 18, No. 2, Summer, 1991
- Environmental Study of the PFetrochemic:zi Industry” UNIDO IS. S48, Oct.
11, 1985,
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What makes Petrochemical Industery

There 1S no industry in the worid jike the petrochenicai
industry that demonstratec such eixtreme changes in ali =g

ol
of technology, trade, and economy in such 2 short period of

time. In the 19677°s and 19737, the inductsry witnesssd izrge
domestic markets, 1ncreasing strong derand, economies  of
scale, efrective production, direct marketing {wit~ little

1
effort), high fixed costs, abundant orzanizations, high rate
of return, aburdant feedstoch suopliy., ramifications ir:

operation and preoducts, and iong products® i

In the 1980G°s and early 199C¢7s, the petrochemiczi screen
refiected saturated markets, mature croducts, slightily
increasing demand, technology rivairy, intecrated production,
a customer—-tailored product trend, specialized marieting,
long~term arrangements in feedstoci:, inzignificant price

increase, cost cutting, <financial and ioan errangements, high

-= . ) b

investment, (fixed cost), high wvariable costs. ilow o~ modsprat

rate of return, concentration in operation. emergence of n

]

n-

(

traditional producers, especialiy fr and gas  ri

m Gl

9
T

countries mainly from developing regicrz, change in locations,
increased awareness of environmental pollution and centrol,
rationalization and energy censervation trends, mergers,
reduction in capacities, closure and shut~down, and <hifting
to higher value added petrochemicatl

products (engineering plastics, specialty chemicais and

composites).

Moreover, chemical and petrochemical companies in the
developed regions (especially in West Europe and the USA) came
closer to the o0il majors to secure theijr energy and feedstock

supply; and modes of coordination, cooperation and inteqroation

became normal trends among those compenies which 1nciuded
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unified trade policies, R&D activities, and chared

infrastructure (such as naturail gas and ethylene gpipeline

¥4}
[
("]
n
re
J
n

grids), as we increasing trend of globalization of
he industry in  cesveral forme, particularly the joint
investment arrangements in bo

regians, It wacs a common  occwrrence to  observe joint
investment in the developing countriec with compa

developed regions and joint investments EmoNng or oDetween
deveioped countries; but recently, the industry has witneessed
2 new trend that developing countries are Jeintly  investing in
developed regions. Batar, for xample, is investing in

France; and the Dalmia group (MNew Delhi} has become the firect

Indian enterpris to invest in Germany (former East Sermany)
with TFS (Thuringisehe Faser @5, Schwarza-Rudalstadt); in

fact, the Indian firm took &%er TFS in mid-CGctober, 1991,

o

ir conclusion, 1t appearcs that the future of the
petrechemical industry will be characterized by fregquent up
and down—turn cycles, which may contribute to the industry e
instability, Moreover, the petrochemical industry perhans
does need =& move of new restructuring which is different in

nature from the restructuring of the garly 1980°c,

Companies in the industrial nations are closing older
plants and building new ones. They are alco debottlenecling
and retrofitting exicting plants with the latest technology to
increase feedstock processing flexibility, use energy more
efficiently, increase product thruput, minimize plant and
product wastes, and eliminate riske to personnel health and
safety. Some companies are shifting their research,
development, and marketing emphasis to focus on special niche

markets. More producers are implementing quality programs,

Chemical Waek, Nov. 6, 1991, p. 7
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and some are entering into partnership agreements with

customers, vendors and engififering-construction companies,

Fetrochemical Industry and its

intrinsic features for cooperation

Dus to its complerity, high capital investment, great
~2risty of products, need far high qualiity ard intan
research and development centres and activities, develioped
intrastructure requirements {physical and human), reed of wid=
sxperience  in marizeting, high technology and Lnow—how,
sxunensive royalty fees, experience in marieting, the use of
erent alt:zrnative feedstock and centinuous process  and

uct develcsrent as well as other aspects of this industry

which involve design, engineering, required wutilities,
ate capabilities to manufacture and fabricate 2quipment,

nd the impact of thic industry and its products on ths
environment and safety from both social and economic zcspects
etrochemical industry lends itself more +han any otiuer
sector to national, regional and interreqgional cooperaticn,
particularly with regard to production sharing both or:
norizartzl and vertical levels as well as marketing, besides

other conventional areas of cocperation.

Special F€port on the Hydrocarbon Frocessing Industry, 1592, HFI
Harketing Data.
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Changing pattern o-Ff the Ar ab

Fetrochemical Industry

-,

= a rule, Arab petrochemical industry is a gas—baced
industry having both the advantage ¥ low-cost feederoci:  and
the disadvantage of limited croduct diversification,a
phenomeraon which enabled many Arab petrochermical products to
compete with the internaticnal mariet; however, in the
meantime, many important products dJomestically required for
the manufacture of presently importsd commodities are missing
from the Aratbt petrochemicai production materis. For instance,
in spite of the realized need for ths synthetic fiber industry
and synthetic rubher because of the increacsing demand, there
is practically no production c% the intermediate petrochemical
producte required Ffor these industries; and almost the same
case applies to many other productions such as propylene and
arcmatic based petrochemical products (with the exception of
Libya’s naphtha-based ethylene cracker;. However, Arab
countries have becaome aware of thic probiem  and have begur to
take into consideration the use of naphtha znd other feedstock

far the preduction of propylene, butadiene and aromatics.

Moreover, most of the arab petrochemical! production is
oriented for export to international markets more than for the

development of the domestic downstresm industries.

The petrochemical industry in Arab countries is also
characterized by an obvious iack of coordination in production
capacities and types of production, resulting in either much
over capacity or far less than is required by the demand.
Coordination between the different economic sectors and the
petrochemical sector or between the petrochemical industry and
refineries in any individual Arab country is either very weak

or doesn’t even exist, a situation which delays the process of
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developing the indigenous market and hinders verticai

integration respectively.

Arab

Among cther featurecs of the petrochemical industry in the

region are:

The Arab domestic market for eract:ceily ail c¢< the
petrochemical products 1s not yet a@ature; anc per/cagita
consumption is wvery low in most commodity plastics

compared wiht the develsped regions® average cconsumptign)

¢ case which implies a considerable markst pctentiaciity,

In spite of the huge production of petrochemicale in th

i

region, intra—-Arab trade in thic tndustry ie  almosg

rt

negligible.

There ic a ccnsiderable scaope of Joint-venture
arrangements in the field of petrochemical industry
between some Arab producers and foreign firme from
developed regicns in many areacs: joint constructien,
joint marketing, joint management, ..etc., which greatly
contribute to wainly the horizontzl transfer af

technolegy.

Arab petrochemical products have remarkably stepped into
international markets inspite of all the difficulties and
obstacles deliberately created by the developed mariets
to discourage the flow of Arab products and to protect

their producers.

Like most of the other developing regions, Arab
petrochemical industry is entirely based on foreign
technoleqy both in process know-how and construction.
However, Arab engineers, the technical manpower, and
trained operators have been actively involved in the

operation and maintenance of their petrochemical piants




48

and the gradual substitution of the foreign personnel as

time goes by and experience is increased.

In spite of several R%D centres in the @Arab countriss
involved in the petrochemical and fertilizer industry,

still their activitiss could not show a noticeable

J

presence the development of the industry. It may be

t

[sju) sSoon

o]

o see much of a cntribution, yet it is ¢
impertant to continue the efforts, increase the budgets
and i1intencsify cooperation with the world develcoped
regiens and technical institutions. Without efficient

tieg, the industry will remain depending on the

industrialized countries? technology.



49

Problems and Obstacles .

Arab petrochemical industry, in generai. is encountered
with three main probiematic issues: npe is connected with the
marketing and its related intricacies; the <second ig tied up
with the lack of technical cagability an
technelocy transfer; and the third is the icsue of the fack of

serious and genuine coordination
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regionally and internaticnailivy.
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such a<s training, lackt of adeguate infrastruc

manutacturing capabilities...etc. which are =o often rensated
in practicalilvy ail tudies and <surveys on the statns and
development of the industry in develioping countries, would
graduaiiy be solved during the progress of the industries®
development and the overcoming of the main problems.

Maizaver, these secaondary problems are simply rtrelated to
industrial development as a whole, and would be rescived in

parallel with the development of the ather ecoremic <sctors

and the whole status of the econcmy of each &rab ceuntry,

As for the three main issues mentioned a2bove
has been placed on them simply because thes= proble
normally sclved Jjust by a matter of time or c
cvercom= through a purchase of package technnlogy or licence
agreement arerangements., These issues are of an entirely
different nature, being greatly dynamic, cost intensive, andg

requiring lcng euperience and serigus attempts.

The first issue, that of marketing, stands as 2 main
problem because it determines the whole economy of any
industrial project, involves many aspects and requires lengthy

experience and a high degree of <kill. (Reference to para. XI-

1 on cooperation in marketing).




50

Marketing skill, for instance. is not just a commodity to

be purchased or a set of instructions to be learned and
followed in all cases and at any time. For example, it can
not be expected that each different petrochemical product
ccuid be marketed, from one Arab country to ancther Arab or
any cthsr country from the region or the world with the same
strategy, or be facilitated by the same conditions at every

time.

This example, however, simple as it may be, clearly
represents the dynamic nature of the marketing process with

all of its interrelated variables.

In short, the major issues of marketing di+ficulties in
the petrochemical industry irn the Arab countries are centred

around the following:

- Limited size of the domestic markets for bacsic and
intermediate products because of the ciow development of
downstream industries and the very low per—-capita

consumption.
- Lack of adequate marketing experience and skill.
- Severe competition in the international markets.

- The increasing role of new forms of trade (counter—trade)
in the world. This trade constituted about 8% (or $US
155 billion) of the world trade in 1984 against only 2%
in 1976. Moreover, these kinds of trade transactions are
very coemplex; and their real extent, and accurate data
concerning them are not very often publicly released.
They include many ferms, <such as class:c barter, counter-
purchase, offset (similar to counter purchase but mainly
used in dealing with the government ang usually connected

with aircraft and military equipment), and buy back (also
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a form of counter trade which involves industrial
projects such as steei mill, aluminium smelter, or
transport-veshicie projscts. 2s

- Trade barriers, whether among Arab countries themselvec
or 1nternational trade barriers cof a tariff and nan
tariff nature additiconally crsated to discourzge the
export of Arab petrochemicals to devesloped mariets in

particular.

- Lack of cooperation and coordination in the <cts

ategic
industrial plans of Arab countries as well ac the zbeence
of such cooperation inter-regicnally.
- Lac of adequate acilities for gacy transpert cf

<
distribution.
- Weak, 1f not absence of, after-csales services.

The second form which presents ancther major obstacle for
the deveiopment of the petrochemical industry in the &rab
region is related to technology in general, whether it be the
lack of domestic technological capabilities, or the most
important side of it which ic the method presently practiced

in the transfer cf technoleogy.

In spite of the effectiveness of the means followed by
some Arab countries such 2= Saudi Arabia and Qatar in the |
process of technology transfer through ectablishing various
joint venture arrangements with the well experienced and
specialized companies from different developed regions, such
methods, although greatly contributing to horizontal transfer
of technology, will have very 1little effect on the vertical
transfer. Other forms followed by some Arab countries, such

as process licence agreements, operation and management, and

Trade iA” industrial strategic commodities (petrochemicalc and
fertilizers in the Arab world. - ESCWA-UNIDO-AIDO, Dec.13, 1987, p.b4-66.
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supervisicon of construction, erection and commissioning of
petrochemical plantes do, as well. contribute to the technology
transfer process, but teo a relative extent.

The most impcrtant aspect c¥ technolagy transfer,

however, ies the vertical transfer cof technoicoy which forms

o+

he <cpine of real and consolidated technolegy in any region.
Such a technolegy transfer procese could only be performed and
nationalized to suit the loca2l conditions 2nd to lead to cself-

depsndence through serious and efficient R&D activities.

Such a process will naturally require 2 great number of
elemente; and on the top of the list are highly qualified
scientiste and well-trained personnel, besides all other
related facilities such as scphisticated equipment,
laboreatories, pilot plants and reliable sources of informaticn
with well developed engineering and decsign organizations and
local manufacturing capabilities as well ac the exicstence of

the petrochemical industry itself.

Since these technical infrastructures would reqguire a
great deal of investment and a relatively long time,
particularly the bhuman resources, it goes without saying that
cooperation bhecomes a very important factor by which the
burden of costs would be shared and resgurces cculd be pooled
tc accelerate the process of technology transfer both

horizontally and vertically.

The third main problematic issue is the cooperation
iteelf, which, in fact, forms the core of this paper and will
be analyzed 1in further detail 1in the subsequent paras.
However, a brief glance at the present status of the Arab
petrochemical production and their future plans obviously
reflects the absence of any satisfactory level of cooperation,
even within the plans of each individual country. Every Arab
country possessing the elements for building a petrcchemical

industry seems to plan its 1ndustry based on ite own
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individual vision and on the particular country’s <strict
economic policy. Moreover, it appears that often little
regard is given to other Arab countriec® markets, their
industrial capabilities, other economic secters, and above alil

to the matter of product diversification.

Fossible cooperation with the regicnzl countries ic as
well seesmingly not receiving much censider 1
the Acian countrie=z which form a

cooperation in many areas, especially those areac which are

causing many Arab petrochemical producing countries come
difficulties. In fact, a number of Arab petreochemical
problems ceould be resolved through such cooperation,
especially in the iong term supply of raw materials and

intermediate products as well as different tyoces of technical

assistance.
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Cooperations The key to Arab

petrochemical development
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countries in general, and lately 1n the Arz> regions as an

effective means for the development of this i1nocustr
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one of the important issues of many loczl  ar
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organizations involved in industri2i promction

development 1in these countries. Moreowvesr, this icssue has

become cone of the major concerns of csame  internstional
t

organizations and in particular the United Nztions Induestrial
Development Organization (UNIDD) which hes Zonvened regionail
meetings, published many papers, and orecanized fora for

experts in this field.

On the national level, the vast number 2f petrocremical
product applications suggecsts a great

activation and acceleration of dZevelopment 2Ff the varicus
economic sectors such as agriculture, conetructicon, health,
+ood, cliothing, shelter, transportation and in aimost every
wake of 1life and human activity, thus contributing to the

well—-being and elevation of the standard of living.

Cooperation on the Arab regionai level as weil, is
ecssential for the implementation of world sceie plants in the
region, making use of the high potential of the integrated
Arab sub-regional and regional markets. On the other hand -
by 1its very nature - the petrochemical industry lends itself
in a very suitable way to vertical integration - from the
source of raw materials through to the end products and right
to the downstream processing industey. In addition,
cooperation offers numerous advantage< technically and

economically for the cooperating parties on different levele
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and in many areas such as, but not limited to, exchange cf
experience, transfer of technology, market develcpment,

improvement of design and engineering capabilities, etc.

The recent eovolving werld situation, particulariy ths
unification of thes EBEuropean market in 1992, the unity of the

North Aamerican markst and the rice of AQSEAN (The Associa

c¥ Souvtheast Asian MNations) as weli as the restructurin

n o
Q
+H

bt

the world petrechemical industry 1n the develgped countriec in
ferms  of mergers, greater levels of specializaticn and
integration naturally leading te greater market control,
creates more need for Arab countriese te drive thamselves
towards further cooperation among themselves as a region and
internatienally in order to safeguard their industry and

cecure the future of ite development.

In realizing the interest, gains and benefits of ths
cooperating parties emanating from the process of cocperation
in any form or at any level, notable attempte have been made
among Arabk ccountries in the 1line of poscsible cooperative
arrangements in the +field of the petrochemical 1i1ndustry;
however, very limited cocperative accomplishments have been
materialized apart from the formation of the Gulf
Fetrochemical Industry Company 1in Bahrain (& 3joint venture
among Saudi Arabia, #uwait and Bahrain) and the establishment
of the Arab Company for Detergent Chemicals to produce
alkylbenzene 1i1n 1Iraq, a Jjoint Arab Company in which <ome
eighteen Arab countries have been involved directly and
indirectly, and the recent Algeria-Libyan agreement on
polyethylene-polypropylene product specialization in addition
to other joint venture arrangements which cite promising
examples of successful formes of regional cooperation.
Moreover, there are also several regional organizations in the
Arab countries which have exerted a 1ot of effort and have
played quite an active and important role 1n promoting Arab

cooperation and coordination in the petrochemical inductery
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such as the Arab Industrial Development and Mining
Organization {AaIDMOY, the Orgarization ctf Arab Fetrcleum
Exporting Countries (OAFEC}, the Gulf Organizaticn for
Industrial Consultation (GOIC), the Gulf Cocperation Council

(GCCr, The Arap Magr:ib Unicn (UMB) and the Arab

m

ccnomic
Counc:ii; however, the reality of erly a mcderate achievement
in this fieid ma2y be attributed to the fact that too much has

Deen expected too scon.

On the level of internaticral cooperation, the ce a

joint venture agreements and activities betwsen some AOrab
certain weil known international companiec
could be indicated as practical and succecscsful means of

implementing such internaticnal cooperatio « especially th

=
=

o}
W

ng n
inveolving Jjeint ventures on marketing and plants’ equity

sharing bDasecs.

However, with the repeated world econcmic recession, the

-~

ice of petrechemical feedstock prices, particularly naphtha;
the +flat prcefitability of mest of the bulk petrochemical
basics and plastic materials and the increasing glebalizaticon
of the industry, further future ccogerative movemente bhetween
the Arzab region, the <=ource of raw materiale, and ths
tndustrialized countries, the source of techroiogy as well ac
among Arab countries themselves, are certain to appear in the

near future.
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IX. FORMS OF COOPERATION

Cooperation among Arab countries in the field of petrochemical
industry could be expressed 1in various ways and forms. the
materializatiocn of which would offer effective tools for the
development of this industry in the region and for the resolution
of long-standing problems obstructing the progress of the

industry. Among the possible forms of cooperation are joint

ventures, exchange of information and experience, efforts to
strengthen inter — Arab trade relations including exchange of
petrochemical products at different levels of processing.

cooperation in research and development ( R&D ) and transfer of
technology. financing, and other various forms of investment and

marketing strateqgy.

In view of the obvious need for intensive and strategic
cooperative activities in the 1industry. the present paper
attempts to analyze some of these various forms of cooperation to
serve as a guide 1line for any pcssible or feasible means of
implementation in the development of the petrochemical industry

in the Arab countries.

IX. 1— JOINT VENTURES

Joint wventures simply are sorts of joint activities which
reflect joint interests or complementary interests of two or more
different parties and are usually expressed in setting up a
commercial organization ( s ) to carry out an agreed economic
activity over a long period of time.*' Through several studies

and surveys conducted by a number of specialized organizations,

'Survey and Analysis of Joint Venture Arrangements in
Petrochemical Industry. -—- UNIDO: Oct.10,1985.
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firms and experts including UNIDO studies. joint venture
arrangements were found to be one of the most effective forms of
long term cooperation. Because of the joint and complementary
interests of such arrangements. financial burden will be shared.

capabilities will be gathered and experiences will be exchanged.

Thus, Jjoint ventures have become increasingly important to the
petrochemical industry, particularly for the developing countries
which seek access to technology, markets and managerial
experience. These facilities are normally offered through the
joint venture agreements, particularly with the developed
countries' partners which can dispose such experience and
technology. Joint ventures among developing countries including
those arrangements within the Arab region would not reflect less
importance than joint ventures with the developed countries ;
because this form of cooperation among developing countries
including the Arab regicn in particular., would facilitate,
through the nature of this process and mutual interest, the flow
of information and exchange of experience, the lack of which was
greatly responsible for many mistakes committed by the new
producers in the region due to inadequate information on the
other developing countries' past experience and the similar
problems and mistakes which they have encountered . Moreover,
joint ventures among Arab countries from the developing regions
would offer many opportunities; such as: access to each others'
markets, close examination of available design., engineering., R&D,
and manufacturing capabilities to facilitate the exchange of
operational and maintenance experience. possible supply of
feedstocks, exchange of basic. intermediate and final products as
well as conducting joint feasibility studies on petrochemical
industry and/or any of its sectors in the region . Also. they
could, through the close relations created by the joint wventure,
formulate a joint policy to deal more efficiently with the
developed market whose interest is not always concerned
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With the principles of developing the petrochemical industries in
other regions. Above all, joint ventures, in general. lessen the

risks of the industry and serve to build confidence.

To this effect of joint ventures. some Arab countries have
accomplished quite a few successful arrangements among themselves
as well as between them and other international corporations from
the developed countries. Saudi Arabia has taken the lead of the
region 1n the accomplishment of wide scale joint wventure
arrangements with a number of well-known international firms and
on different levels: joint investments, joint marketing
strategies, and managerial and operational agreements, etc.,
through which Saudi Arabia has successfully built several
petrochemical complexes and admirably conquered a great deal of
the international market.A few other Arab countries have as well

concluded similar arrangements but to a much iesser extent.

Since this paper is not exclusively dealing with the issue of
joint venture surveys in the Arab region, detailed information or
fuli coverage of Arab joint venture arrangements will not be
extensively presented: nevertheless., some exeamples of Arab joint
venture arrangements will Dbe reviewed. especially those
exper*ences of Saudi Arabia and Qatar which represent joint
ventures with multinational companies besides some examples of
other Arab—-Arab joint relations. Saudi Yanbu Petrochemical
Company ( YANPET ) was the first major Saudi petrochemical
company formed between the Saudi Basic Industries Corporation
( SABIC ) and Mobil Chemical Company ( U.S.A. ) with 50/50
capital participation. It was signed on April 19,1980 to produce
ethylene, ethylene glycol, linear low density polyethylene
( LLDPE ) and high density polyethylene ( HDPE ) and was
commissioned 1in 1984. Saudi methanol Company ( ARRAZI ) in
Al-Jubail Industrial City was established in November, 1979 as a
joint venture between SABIC and a Japanese consortium led by the
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Mitsubishi Gas Company at an equity ratio of also 50/50 percent
each, to produce chemical grade methanol. and was scheduled to
produce 1in 1982. In fact. commissioning was ahead of schedule,
and the first shipment of methanol was exported to Japan in
April. 1983. Moreover. these were not the only joint venture
establ ishments concluded by SABIC: a few others were impiemented
as well. namely Al-Jubail Petrochemical Company ( KEMYA ) . a
joint venture between SABIC and Exxon Chemical Company ( U.S.A. )
to produce LLDPE . Saudi Petrochemical Company ( SADAF ). with
Pectin Arabian Ltd., an affiliate of Shell 0Oil Company ( U.S.A. )
to produce ethylene., ethylene chloride (EDC). styrene. crude
industrial ethanol and caustic soda. National Methanol Company
{IBN SINA ). & jJoint company between SABIC and both Celanese and
Texas Eastern of the U.S.A. with a production capacity of 2,100
metric tons of chemical grade methanol. Eastern Petrochemical
Company ( SHARQ ) is another joint venture company between SABIC
and a Japanese consortium led by Mitsubishi to produce LLDPE and
monoethylene glycol; and the other joint venture company which
was mainly oriented to produce polyvinylchloride ( PVC ). a
commedity which is consumed on a large scale 1in the Kingdom by
many plastics processing industries such as the National Plastics
Company ( IBN HAYYAN ). This company was established relatively
late at the end of 1983, contrary to all others which were
founded in 1980-81, and it was concluded between SABIC and the
LUCKY GROUP of South Korea. In addition, Saudi Arabia has

also formed other joint venture companies to produce methyl
tertiary-butyl ether ( MIBE ), butadiene.and butene -1 with Neste
Oy ( Finland ). AGIP (ITALY ), and Al-Khobar (Saudi Arabia) based
Arab Petroleum Tnvestments Corporation (APICORP ).

Qatar is an other Arab country which was also invoived in
establishing a joint venture company, Qatar Petrochemical Company
{ QAPCO ) with CAF Chemie ( a subsidiary of the French firm
Charbonnages 1in 1974 to produce ethylene and low density

polyethylene.
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Qatar General Petrochemical Company ( QGPC ) has also
cooperated with CdF Chemie in a joint venture for the
establishment of Copenor Petrochemicals Plant at Dunguer jue

( France ) for the production of ethylene and LDPE which started
its operation in 1979.

On the level of Arab-Arab joint venture arrangement, what has
been done indeed is very little and the joint Arab petrochemical
establishments are lagging far behind any ambition compared with
the existing opportunities for any type and scale of joint
petrochemical plant between or among Arab countries. particularly
those countries who belong geographically to one region. The Gulf
Petrochemical Industries Company ( GPIC ). a joint venture owned
by ( PIC of Kuwait, SABIC of Saudi Arabia. the government of
Bahrain " the host party " and the Arab Company for Detergent
Chemicals in Iraq in which some eighteen Arab countries have
participated directly and indirectly in its establishment).
represent practically the only joint Arab petrochemical companies
in spite of their relatively small sizes and limited product
varieties. GPIC produces 1,000 tons/day ammonia and 1,000
tons/day methanoi. both based on Bahrain natural gas as
feedstock. SABIC will market the methanol while PIC of Kuwait
will take care of the ammonia marketing. The Arab Company for
Detergent Chemicals produces 50,000 tons linear alkyl benzene,
8.000 tons toluene and 3.000 tons heavy alkyl benzene per year.

Other serious attempts for Arab joint wventures may be
materialized between Arab countries in North Africa's Arab
region, particularly the plan of Libya to establish a jJoint
project with Algeria for the production of 130.000 tons of high
density polyethylene per year in Algeria: and another joirt
venture between the two countries is to produce 80,000 tons
polypropylene in Libya.
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Moreover. several substantial studies have been performed by
some Arab organizations concerned in the field of petrochemical
1ndustry such as the Arab Industrial Development and Mining
Organization ( AIDMO ) and the Gulf Organization for Industrial
Consultation (GOIC) through which significant surveys for the
Arab opportunities to cooperate in establishing joint venture
plants in the Arab region were clearly displayed and supports=d
with all availlable information. type of production, raw
materials, recommended location and preliminary investment cost,
ready for any further steps of detailed feasibility for
implementation. Although little has been accomplished so far,
still there is a high degree of optimism regarding the benefit
and utilization of these studies and the probability that the
proposed number of these projects will find their way to

realization in the near future.

Problems and Obstacles facing Joint
Ventures Among Arab Countries:

The problems and obstacles facing the promotion of joint
ventures among Arab countries are, in general, similar to those
factors hindering cooperation among the developing countries,
Wwith some exceptions which are connected with the availability of
raw materials and investment funds where Arab oil and gas
countries are better off. Thus., the difficulties viewed as
obstacles to the development of further cooperation and formation
of Arab-Arab joint ventures may, for the most part, be
categorized as follows:

- Differences in the Arab economic strategies;

- Lack of sufficient information on the different Arab
countries’' economic and industrial planning;

- Lack of marketing information:

- Trade barriers and restrictions on the flow of goods and

experts ( personnel ) among the Arab countries:




63

- Limited loan extension and other financial facilities to the
Arab countries which are short of finances but which have a

potential market for various petrochemical products.
Joint ventures with foreign partners are mainly hindered by:

- The fear of some Arab countries of foreign partners:
conditions of the izint ventures which are likely to imply long
term control of products marketing, requirements of low cost raw
materials, imposing the use of their materials, chemicals and/or
other supplies from their own or their affiiiate plants in their
countries or elsewhere, and the possibility that they might link
their joint ventures to some kind of oil or other natural

resources supply on soft terms.

- The second important area of differences between the foreign
partners and Arab countries ( as well as with any developing
country ) 1is the issue of matching these countries’ plans for
diversification or expansion with foreign partners' interests
which may likely either fall beyond their technological field or

against - .eir market interests.

- Another problem facing both partners of the joint venture is
the extent of managerial involvement, where foreign partners
usually lean towards acquiring a larger share because of their
intensive experience; on the other hand, developing countries are
anxious to be more involved in managerial and marketing
activities, perhaps as a status symbol or because of internal

regulations of particular Arab or developing countries which do

not allow such foreign domination.




In regard to technical matters. such as technical
assistance and operation management. it seems. from
differenz ac'ual experiences. that disagreements are likely

to be less: and if any, differences couid be easily solved

1n most cases.

Among the most common points of conflic: in Joint wventures
are situations which are connected with developing
countries' government policies. where sudden legislation may
be issued that changes the commercial environment, such as
new pricing of raw materials. imposing minimum limit of
capital share., and altering the percentage of ownership, hy
which foreign partners would lose their real incentives for
cooperation, because these elements were what had formed the

main attraction for entering the joint venture.

There are a few other points of which the developing
countries might not be well aware at the time of signing the
joint venture agreements, such as the suitability of the
foreign teciinology employed which should be well established
( 1.e neither obsolete nor unusually sophisticated ) and not
in any way encourage further dependence on the foreign
partrer's interests or industry. Moreover, related technical
points should be well examined on time in order to eliminate
future problems in the interpretation of the agreements,
stipulations and intentions.

In spite of the difficulties elucidated above. joint
ventures, whether among developing countries or between
developing countries and foreign partners. in particular
form one of the most effective and practical means for the
development of the petrochemical industry: and these
arrangements would certainly contribute to:

Transfer of technology:

Training of personnel on operation and mazintenance:
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- Deepening marketing and management experience;

- Enhancing the exchange of information:

- Facilitating utilization of indigenous resources:

- Leading the way to the establishment of advanced R&D centers
pending the desire of the developing countries and the

extent of willingness of the foreign partners.

IX—2 Fe<xchange of Information and.
EFstabl ishment of Data Banks

Adequate and reliable information is most essertial to all
forms of cooperation at any level. 1In order to make cooperation
possibie, it is fundamental that a proper information network
system be created to serve not only thc cooperation process among
Arab countries alone but also the promntion of cooperation
between Arab countries and other reginns.

Such a network should Dbe accessible to all countries,
producers, consumers, and other beneficiaries in the region such
as financing organizations, design and engineering
establishments, equipment manufacturers and centers of excellence
(R&D) ., etc. Such networks or any information center should also
be designed to facilitate the flow of information to and from
the developed and developing countries’' reg:ons to increase the
awareness of global opportunities for any possible route to
cooperation in the petrocchemical industry. Without adequate
information concerning the nature and sizes of markets,
technologies and trends, planning of petrochemical projects would
suffer many difficulties and face more proh’'ems, some of
which could have been avoided if adequate knowledge of others’

experiences had been available.

In fact, many errors have been committed by new producers in

developing countries as well as in some Arab countries because of
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lack of i1nformation on the experiences of the countries which
started their petrochemical industries at an earlier date,
especially 1n regard to choice of proper technology. sizes of
plant unics and required utilities, manpower and training. and

the extent of outside expertise needed. etc.

Therefore, it is a prerequisite for the establishment of sound
petrochemical industry in the Arab region that an effective
system for securing adequate and reliable 1informetion be
established. and that such information be continuously reinforced
and updated. In fact. there exist, within the Arabk region,
several data collection centers, various substantial studies and
surveys and other information sources on industry in general and
on the petrochemical industries 1n particular : yet they are
still not well organized or connected with other centers; and
most of them lack up—-dating to serve as a satisfactory base for
comprehensive information. Thus, closer cooperation is the tool
for gathering these efforts and establishing a sound data base

for Arab petrochemical industry.

IX—3 .Cooperation in financing and

othery forms of investment

Petrochemical industry is known to be characterized as a
capital intensive industry. The costs of the plants are high, the
infrastructures require tremendous expenses and the marketing
will not be successful without great investment in establishing
distribution centers and performing intensive research. Thus, the
financial aspects, with no doubt, are very important parameters
in shaping up the industry. not only for investment in new
capacities but also in respect to other supporting function areas
v'nich differ from one region to another. These principles are not
only very essential for Arab countries and other developing

countries alone: but they are also as important to the develcped
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region. In fact. financial and technological capabilities were
among the most important factors in enabling deveioped countries
to command the international lead of the petrochemical industry.
Recalling the early 1970s oil shake up and the sudden and drastic
rise of oil prices 1in 1979. the whoie structure of the
international petrochemical industry was changed. the cost of
feedstock and energy increased. the demard decreased and the
profitabilities declined. Petrochemical corgerations in developed
countries. in counteracting these changss and in order to
safeguard their interests, have taken a number of measures in
response to these changes and their impact cn the industry by

applying the so called "restructuring process”; and new forms of

investment ( NFI ) were adapted.

Petrochemical companies in the developed regions moved to
establish closer relations with o0il majors and national oil
companies to cooperate with them in terms of joint ventures in
order to secure their feedstocks supply ané¢ to maintain a good
level of commodity production. Among other measures taken by
these companies were: €éncouraging new regional gas/crude oil
discoveries, gaining access to suppliers other then OPEC's
ceuntries, and internationalization of investment. Consequently.
the buik of petrochemicais and thermopiastics capacity in
developing countries since 1575 has been Fuilt through the new
forms of investment ( NFI ), as a strategy 1in response to the

global changes in profitability which occurred in the 1970's.

This example was cited mainly to reflect the importance of the
financing element in shaping the industry's structure and
aetermining its merits even in the most developed countries.
Available cash flow and other financial facilities ( soft
conditional loans and credit ) will not only facilitate the good

performance of the petrochemical! projects’ implementation, but

also allow freedom of choice of production facilities, suitable
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and well-established technologies. and promote marketing of
products 1n regional and international markets. It also

allows extension of export credit to consumers in the targeted
markets whether 1n the Arab region or other sub-regions to
promote the expansion of the 1elated downstream processing
faciliities leading to further development of the industry in the

region besides the value of marketing the petrochemical products

themselves.

As for the issue of cooperation in finencing and other forms
of investment within the region of Arab countries, it becams=
evident that a wide scale of financial facilities has to be
extended for the establishment or the exparsion of the
petrochemical units in other Arab countries which suffer
financial shortage. Such financial facilities could be in the
form of investment, cash., or supply of petrochemical products in
order that a sizahle amount of bulk petrochemicals from the main
Arab proaucers could be absorbed in those countries with a large
market and limited financial capabilities, a process by which
petrochemical consumption base will be expanded, markets will be
developed and the whole industry will be firmly founded in the
region.

The national development objectives of the Arab region as a
whole should be considered by tolerating the fact that commercial
profitability might not always be maintained as a prior
prerequisite for financial commitments to petrochemical projects
in certain Arab countries. Thus., a minimum level of sacrifice has
to be considered in the form of extendiny credit facilities to
Arab countries where such credit would ultimately emphasize the
further development of the industry in the region and where long
term return is inevitable.

In conclusion, it is of great interest for the Arab region to

cooperate financially in any possible means: joint ventures,
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extension of soft conditions. and 1long term loans. and/or
subsidizing raw materials and 1intermediate products in order to
establish a sound industry in the region anéd to promote the

marketing of their products as well as to enable the region to
formulate unified policies that could overcome the difficuities
and obstacles normally placed by the traditional internationai
firms against the development of the industry and the marketing

of thelr products in the international market.
IX—4a. Trade Relations

The issue of trade movement among the Arab countrisz in
general 1is very well realized: and it has been of great
importance to the highest levels of authorities concerned. in the
Arab region. Emphasis on its importance has been repeatedly
stressed: and several serious decisions have been taken to
facilitate, expand and promote trade flow among the Arab
countries, 1including those decisions regarding the removal of
trade bairiers. Nevertheless, very 1little has been accomplished
in spite of many available opportunities. The reasons for this
situation appear to be rather complicated: and the measures to
overcome these difficulties, from the practical point ¢of view,
would require an extensive effort for coordination and
cooperation over a long period of time. It appears that the
matter is not connected with the pure commercial interests of the
parties involved in the trade movement in the different Arab
countries; but that the difficulties are mainly related to the
Arab countries' wvarious economic policies. Thus,
facilitation of the trade movement among Arab countries would
require intensive coordination of their production planning
programs to suit the interests and the future plans of all
countries involved. This will, of course, require the
establishment of specialized organizations through which
negotiations, exchange of ideas and discussions aiming to clarify

all aspects of the trade issue would be held. Subsequently,
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X. ILevels of Cooperation

As it was mentioned before. there are many possible kinds of
cooperation at different levels in the petrochemical industry
Cooperation could be performed to different extents at the
following levelis:

1) Enterprise to enterpriss:
2} Country (national):
3) Regional;

4) Global (international).

X—1. Cooperation at enterprise to
enterprise level

This type of cooperation is usually performed directly between
different enterprises which are mostly independent from the
general economic policies of the relevant countries of these
enterprises. Moreover, it is commonly practiced among the
companies in the developed regions; and the most important type
is cooperation in the production capacities and vertical
integration in order to maintain a profitazble utilization rate

for the petrochemical industrv.

Such a level of cooperation could also be of particular
importance among the petrochemical orcanizations in Areb
countries in order to increase awareness of the available
petrochemical establishments and the related service as well as
to examine the possible areas of cooperation which may be
performed with the least level of consent from the different
governmental authorities, such as training. and exchange of
information, chemicals and common spare parts, etc. It also
seems, from the available information, that this level of
cooperation is not widely practiced among the Arab petrochemical

establishments. In order to enhance such cooperation, it would
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require, at least., some sort of channeling system among the

different Arab petrochemical companies that would facilitate easy
contacts 1in order to examine the feasible areas of cooperation.
Perhaps. the creation of even a club-level system where
petrochemical producers from different Arab countries could meet

and exchange opinions would be a good start.

X—22. Cooperation on the (Countxry)
National Level.

On the country 1level, a clear strategy for cooperatiocn and
integration of petrochemical industry should be the first step
for the development of the 1industry as well as for further
regional and global cooperation. Moreover, institutional
organizations in charge of such coordination are found also to be
especially effective for the elaboration and application of the

countries’' policy of cooperation. In spite of the fact that the
nature of the petrochemical industry lends itself to coocrdination
and integration with other sectors and scientific institutions on
the country level, there is a general trend in most of the Arab
and developing countries that this level of cooperation is likely
to be given less attention: or, in other words. is not viewed as
being sufficiently active for the promotion of the industry
within the country itself. Important economic sectors within the
country such ac agriculture, building. construction,
communications, food industry., pharmaceutical and others are all
potential areas for different types and qualities of
petrochemical products consumption which., through efficient
coordination and cooperation with the petrochemical sector would
expand the volume of consumption and invite the production of
specialized and tailor made products to suit these different

sectors and their various application needs.
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Ciose cooperation and coordination among the various
scientific and technical institutions, universities, laboratories.,
design and engineering establishments and R&D centers are as well
@ prerequisite for the development of the industry: but
regrettably. in most Arab countries such coordination is not
demonstrated at promising levels to serve as effective tools.
Efforts may have been made for the establishment of these
industry-backing foundations and significant investments are
spent, yet these efforts are lacking sufficient coordination to
be fully wutilized for the development of the industry. Some
horizontal integration may be noticed within the country,
expressed in the expansion of petrochemical capacities by build-
ing new similar production units; but wvertical integration has
been, much less practiced, even within the petrochemical
establishment itself, and between petrochemical plants and oil

refineries in particular.

Finally. government bodies could play @ significant role in
creating some specialized consultational and institutional
organizations to command the coordination, cooperation and

integration of the different loca! activities and continuously

demonstrate their progress.
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X—3. Regional Cooperation

Regional cooperation is a level of cooperatioi which wusually

takes place between or among countries from neighboring regions.

Many developing countries have gained quite a long experience
in running petrochemical plants and have achieved a relatively
high level of skill 1in operation, mainterance and marketing.
Some of these countries have, as well, expanded their own
creative research and development projects which could serve as &
promising ground for 1nitiating joint cooperation between these
countries. Objectives are nearly the same., which mostiy center
around the utilization of their natural resources, commitment to
industrialization and general economic and social development.
Also, common problems and difficulties in the development of the
petrochemical industry in these countries are mostly of the same
nature apart from some financial differences as mentioned

ear-lier.

Thus, c¢ooperation among countries of a@a region brings many
benefits to their petrochemical industry by many means. including
exchange of information and experience, training of personnel,
supply of raw materials, intermediate and finished products, and
the formulation of a mutual arrangement for more effective R&D
activities; and above all, the chance for countries which have
recently started their petrochemical indus ry to avoid most of
the mistakes and overcome many of the difficulties which have

been faced by the older and more experienced producers.* ?

? International trade and the marketing of petrochemicals,

prepared by UNIDO Secretariat for the third consultation
on petrochemical industry, Vienna, 2-6 Dec., 1985
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X—4 . Global Cooperation.

Technology. marketing experience and financing form the back-
bone of any sound petrochemical industry 1n any region without
which the industry could practically not survive. The developing
countries, as a rule, depend on foreign technology f{from the
developed regions for the manufacture of petrochemical basic ma-
terials as well as their conversion and downstream faciiities.
This phenomenon also holds true in regard to technical back-up
from the licensers or contractors for the efficient, safe, and

on—-spec—-operation cf the petrochemical plants.

International trade of the industry is also dominated by
developed market economies, and the petrochemical markets are to

a great extent controlled by these countries.

In stating such absolute facts., intention was certainly not
to underestimate many developing countries’' capabilities, but to
indicate the importance of 1nternational cooperation 1in the
absence of which transfer of technology could not be efficiently
performed and marketing experience would not be deepened. Thus.
international cooperation 1s of vital importance to the
establishment and development of the industry in the developing
countries in particular because of their potential hydrocarbon
resources and availlability of finances which constitute, with
imported technology. the three pillars on which the industry
could stand.

International cooperation (which customarily implies
cooperation between developing countries and developed countries,
(or what is so called South/North cooperation) is usually driven
by factors of attraction which developing countries could offer
or which the developed partner in the cooperative arrangements

could oltain, namely. but not limited to, access to low cost raw
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materials, utilization of some advantageous rules and facilities
througn which the developed countries could promote their
products 1in the developing countries' markets, obtaining soft
conditions loans from oil and gas rich countries, and even
linking some of the favorable terms of oil supply to the process
of cooperation. etc. It is a reciprocal process and involves
mutual interests. Through cooperative arrangements, Arabp
countries will have access to major companies' advanced
technology. management techniques, marketing skills, operation
and maintenance experiernce including environmentai and

operational safety.

In spite of the obvious advantages of cooperation with the
developed countries in the petrochemical industry. there exists a
series of problems and ambiquities, concerning, in particular,

the following issues:

- optimal utilization of indigenous rew materials:

- capital cost structures of different areas of cooperation
particularly in technology;

- operation, maintenance, and technica: back up
characteristics:

- responsiveness to local market noterz:ial;

- socio-cultural adaptability;

- series of technological continuity;

- sectorial integration in the overall economy ;

- limitations cf genuine transfer of competent technology;

- and the different views on marketing strategies.

Nevertheless, the acquisition and transfer of overseas
technology. in spite of its imperfections. has traditionally

represented the only mechanism for implementing the industrial

aspirations of the developing countries.
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In regard to the Arab countries, the region has been the
center of attention for 1industrialized countries' firms,
particularly transnational petrochemical companies, since the
Arab countries took control of production and pricing of crude
oil 1n 1973: and a great boom of investments in huilding many

grass root plants and modern infrastructure was started in the

region. Following the second rise of oil prices in 1979, many
glant and international size petrochem:cal projects were
considered; and steps for 1implementation of some complexes had

already been taken. Moreover, the Arabk region presented a
completely new and different set of conditions than those in the
other regions, a situation which offered & variety of incentives
to attract large 1international petrochemical companies and
construction firms for closer ccoperation anc collaboration with
the potential Arab countries for the realization of petrochemical
deveiopment schemes. Thus, several international firms were
involved 1in different types and extents of cooperation 1in the

krab region.

The plants built were mostly based on the latest technology.
capacity, construction methods and operational technique;
however, the greater part of the production consisted of primary
and intermediate petrochemicals which were oriented for export,
which calls for emphasis on intensive cooperation., particularly
in marketing their products. Hence, quite & few sets of joint
venture agreements have been concluded between some Arab

countries and several international firms in this respect.*

3*» Survey and Analysis of Joint Venture Arrangements in the
Petrochemical Industry - UNIDO,ID/WG 448/4, 10 Oct.. 1985, p.9-15
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XI. Areas of Cooperation

Many opportunities 1in several areas of the petrochemical
industry are available for all levels and forms of cooperation
among Arab countries themselves and between them and cother
regions. The extent of cooperation and its relevant importance is
different from one area to another pending many factors such as
genuine willingness, extent of development of these areas in the
Arab region and their rank of priorities. However. several of
these areas of cooperation will be reviewed hereunder. starting
with the most important and vital area which is uncommonly felt

to occupy the top of the list: that of the issue of marketing.

XI—1. Marketing

Arab petrochemical plants, as a rule, were designed basically
as export oriented industries: and until sufficient downstream
units are constructed in the Arab region to absorb the majority
of the basic and intermediate petrochemicals, which will take
quite a long period of time, it appears that a sufficient portion
of Arab petrochemical output will continue to find its wzy to the
international market, mainly in the developed regions' markets
such as Japan, U.S.A. and Western Europe which are still
constituting the major consuming markets in spite of being the

ma jor producers.

Upon examining the international market in view of the current
economic slow-down, particularly in the U.S.A., and with the
emergence of new petrochemical producers from countries bzsides
the Arab region such as, Mexico, Brazil, Libya, China, Thailand
and South Kecrea, which are becoming major producers of
petrochemicals, it appears that marketing of the Arab
petrochemicals is now facing an added burden over the usual
difficulties. Practically all new producers are focusing on

developed regions' markets for the export of their products.
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The United States deficits will naturaily be supplied by the
neighboring countries {(such as Canada) because of the
advantageous cost element over those from Arab countries,

assuming that the production cost conditions are the same.

The European region. because of its geographic proximity to
the Arab world and its very large and accessible market becomes
virtually the natural market for Arab petrochemical products
assuming that only ethane gas—based Arab petrochemical , .ants are
able to charge less and to produce and deliver to Western Europe
on a variable/marginal cost-basis. However, on a full cost basis
(assuming favorable conditions of European production cost) such
a difference in production cost is narrowed. The cost advantages
of Arab petrochemical products over those of European naphtha/LPG
based petrochemicals was very true when the crude oil price was
exceeding $U.S. 30/bbl. At present, with the fall of the price of
crude oil to, or less than, $U.S. 20/bbl which 1s expected to
last through the first half or more of the 1990s. the gas based
variable/marginal competitive advantages have been minimized if
they are not already eroded. This, 1n addition to the
restrictions put by EEC countries (including tariff barriers and
export ceilings) to protect their local industries, places a
great deal of pressure on the Arab petrochemical producers to
seek and establish other markets in which they could dispose
their products. Therefore, there 1s no option left for additional
markets other than the potential developing countries where at
present only limited cooperation in this field has been achieved
because of the many difficulties and obstacles encountered
concerning realization of fruitful cooperation with the regional
developing countries. These difficulties may be attributed to
mainly: financing, lack of technical and marketing experience,

different political and economic structure and lack of experience
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in similar cooperation.*

In addition to this and to the recent vying of the chaltienging
markets for Arab petrochemical producers (W. Europe. Japan and
U.5.A) by other relatively non traditional producers from the Far
Fast, South America and Canada. as mentioned before. the set cof
economic conditions which promoted the estahlishment of the
export-oriented Arab petrochemical industry in the late 1970's
and the early eighties are quite different now. This situation
calls for not only the expediency of Arab countries making a
strategic review of their overall trade policy for the
establishment of a firm preserce in the werld market. but also to

thoroughiy review the policies of the existing plants and their

envisaged plans.

Morecver, the reality of the emergence of one European market
in this year (1992) . the effective unification of the North
American market. the increasing consolidation of the ASEAN
market, and the recent development of CMEA markets make such a
policy review on a regional Arab level even more imperative . *
However, based on the factual regional and international
developments, certainiy the prevailing situation brings up
the significance of conperation towards & search for possible
formulae that would offer the Arab petrochemicals a right of way
to international markets. It may require a combination of all

levels of cooperation, regional and international.*?®

** Trade in industrial strategic commodities - ESCWA - AIDO
-/ESCWA/1ID/87/15 , December 13, 1987.

** ASEAN - Association of South East Asian Nations.
CMEA - Council for Mutual Economic Assistance.
Digcussion paper for the first preparatory meeting on
regional consultation on petrochemical industry in the
Arab countries, Vienna, 26-29 Sept.,1989
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The Arab petrochemical industry appears to be entering a new
era; and further production strategies, marketing research and
studies., and examination of more effective forms and levels of
cooperation will have to be expediently considered. Nevertheless,
at present and until the Arab and other regional markets will be
developed. Jjoint efforts with international specialized firms
from developed regions, whether in the form of joint venture or
any other kind of marketing cooperation arrangement, claim
priority : and subsequently other feasible forms of cooperation
with the regional developing countries may very possibly be born.
even 1in the shape of triangle cooperation which could synchronize
the elements of technology and marketing experience of the
industrialized countries, together with the Arab petrochemical
production capabilities and their availlable hydrocarbon
resources, and the potential markets of the regional developing
countries, particularly those countries with relative advances in
technology (engineering, operation and some equipment

manufacturing) .

Such an attempt would bring us back to the issue of the
factors hindering cooperation (mentioned elsewhere in this
study). particularly the lack of adecuate and reliable

information.

In summary, marketing of petrochemicals would simply mean how
to profitably export the various products to regional and
international markets by a practical and efficient means so that
the local market could be expanded and consumption increased. As
for the 1issue of export to the developed market, cooperation
should be centered around lowering the trade barriers of both
tariff and non-tar:ff nature coupled with some sort of reasonable
incentives for the developed countries’ cooperative parties.
Removal of trade barriers between Arab countries and other
regional developing countries could, first of all, facilitate the

process of interregional cooperation and open the door for new
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opportunities. Developing countries from neighboring regions
would welcome interregional cooperation initiatives because they
are desperately in need of petrochemical raw materials (basic and
intermediates), and often their financial capabilities are
limited. However, they do have some advantages over the Arab area
in their larger market., relative experience in operation.
engineering, and R&D. cheaper labor, and availability of
reasonably good physical infrastructure for building a number of

downstream industries.
XI—2 . Transfexr of Technology

This area of cooperation concerning transfer of technology
1s. to a great degree., limited to cooperation with the developed
regions where the origin of technology has been initiated and
developed over a long period of time and tremendous cooperative
efforts 1in research and development, as well as very high
investments have been spent. However, there has been an
appreciable degree of technology transfer which took place
through the process of cooperation among some developing
countries which have achieved a relatively advanced level of

industrialization.

Technology transfer is not merely an event; it is a process
of achievemcnt: and as one examines the various elements of that
process, 1t becomes obvious why effective technology transfer is
not so easy. There are a number of essentiai elements determining
the efficiency and degree of technology transfer such as type of
technology. the degree to which it is indispensable, effective

implementation, positive attitudes, and the sense of
investment . **

‘* Robert F.Raymond-Uop- The Petrochemical Industry, gateway
to acquisition of high technology. Sept .22, 1982.
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It is. above all, a process which is highly "human oriented" and
requires the understanding and cooperation of both the source of
technology and the recipient during all phases of the project and
at several staff levels within each organization. Cooperation
during all phases of project implementation presents
opportunities for promoting the technology transfer process:
planning. design. project management, procurement. construction,

commis.ioning and operation.

Also. it must be remembered that the high technological
capacity of the industrialized countries has been built through a
continuous process over a long period of time and it cannot be
transferred overnight or transplanted in other regions; it is
rather to be developed in its own cultural and socio—economic

environment, once a base is found.

Nevertheless, through different forms of cooperative
arrangements, an appreciable amount of technology has been
transferred from developed regions to some developing countries
and has been well adapted to its environment. Among the different
arrangements for technological transactions are: the package
licensed technology and the relevant services, detailed
engineering design of equipment and hardware, procurement ,erection
and commissioning of the plant and the supervision of normal
operation, maintenance and training during the early years of the

plant ‘s operation.

In a few developing countries, some capacity mey be found to
perform specific functions related to these technical activities,
i1.2. the design and fabrication of some equipment, civil
engineering works, project execution management, etc., which

forms, in many cases, a good mode for cooperation among




84

developing countries.*?’And last but not least. it 1s worthy to
mention that the joint venture arrangement in the implementation
of the different phases of a petrochemical project may offer the
best opportunity for technology transfer provided that an active
involvement of the recipient should start right from the first
steps of the proiject's implementation. Nevertheless. whatever
cooperative form would be taken for technology transfer from the
industrialized region, attention has to be g:ven in any relevant
agreements to safeguard the interests of the developing countries

and to assure that the relevant cost is to be reasonable.

It 1s also to be understood that such & type of transaction
will mostly involve the horizontal transfer of technology which
has only insignificant implication and influence on the vertical
transfer of technology processes within the particular developing
country. R&D activities are the pioneers for vertical transfer of
technology; moreover, they form the backbone for developing
licensed technologies and their adaptation to local conditions

and requirements.
X1—3 . Resmearch and Deve lopment

It is needless to mention the importance of research and
deveiopment activities 1in the petrochemical industry. an
industrial sector which is scientifically based and technology
intensive. It requires both processors anc producers to take
provisions to keep abreast on a continuous basis with the rapid

technological developments involved in this ndustry.

Today. more than ever., world progress and the well-being of

any nation depend on scientific and engineering innovations and

T4 UNLDU  €Xpert giroup mweellng on i1nternational cooperation

on petrochemicals. Vienna, i9-zi Sept., 1984,
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inventions. The pace of scientific development and new inventions
is so rapid that the present modes attempted for the transfer of
technology from 1ndustrialized countries to developing nations
will certainly not be sufficient to sustain the duraktle
development of these countries unless they are backed by

sufficient research and development of their own.*®

Many European petrochemical producers have been lately
involved 1n advanced new technologies such as genetic engineering
or the development of new 1ndustrial materials and composites.
Also. the European chemical industry out spends most others 1in
its R&D 1nvestments. More than U.S.¢ 8 billion a year, amounting
to 4% of the sales turnover, 1s spent on research and development
work.* Europe's future as an economic power will. 1in fact,
depend to a great degree on the scientif:ic advances currentiy
being made in the laboratories of the chemical and petrochemical

conpanies.

Besides the very high costs incurred in the development of
R&D activities, they require sophisticated equipment and other
hardware, highly qualified scientists, well-trained personnel! and
a good design and engilneering ground supported with other
adequate facilities such as reliable sources of information,
scientific and educational institutes, and manufacturing
capabilities, besides the existence of the chemical and
petrochemical industries themselves in order to be able to
perform meaningful basic scientific research, long-term
development of process technology, new products development, and

the search for new applications.

¢« OPEC/UNIDO/Opec Fund Seminar - Vienna, March 7-9, 1983.
Opportunities for cooperation among developing countries for the
establishment of petrochemical industry., p.33.

** APPE - Petrochemical: the key to European high
technology. 1987-88
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R&D's objectives are also extended to wvarious other
activities such as ensuring smooth operation of the production
and utility units. saving in energy consumption, investigation of
alternative raw materials and feedstocks. monitoring the
industry's pollutants emission including both its effect and
control. improving and stabilizing the quality of products. and
offering solutions to the industry's various technicai problems
as well as 1its role in the selection, assimiletion and

improvement of technologies.

Such requirements would be much beyond any petrochemical
company 1in the developing countries and even beyond the
capabilities of most developing countries themselves. Therefore,
the role of the governments comes more into effect in this
regard, where they could actively alilocate an appreciaeble fund
and extend facilities in other required infrastructures (physical
and human). In fact, a great deal of R&D activities in the
developed countries were accomplished through the giant chemical
and petrochemical companies' cooperative efforts supported with

Serious and genuine backing by their various governments.

There do exist within the Arab region an appreciable number
of R&D centers and quite reasonable scientific institutions as
well as some infrastructure, especially human (intellectuals with
advanced degrees in engineering and other scientific fields): but
these facilities are poorly organized. not adequately supported
with required infrastructure, and their objectives are not

clearly defined.

The proper development of R&D in the Arab region urgently
calls for closer cooperation, first on the national ievel and at
large among the potential Arab countries and finally with other
neighboring developing countries. The pooling of resources of
several Arab countries and other regional developing countries

would assist in overcoming most of the restrictions ment ioned
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above, and would provide a wider scope of act vity and more
incentives for the joint R&D establishments. Cooperation in R&D
would also 1lift some of the financial burdens on individual
companies, countries, and establishments by spreading the cost

over a number of relevant organizations or countries.

In addition, it should be mentioned that in the Arab region
as well as in the developing countries., the role of governments
in the R&D sector is crucial. since many petrochemical companies
s.mply cannot afford to possess "state of the art" laboratories
and analytical and technical services, pilot plants and testing
facilities, etc.: in many cases, the orcanization of back-up

facilities and systems can only be state-sponsored or even
state-owned.

Finally, it should also be remembered that R&D activities in
the Arab region and the other developing regions are to be as
well oriented as to suit the local requirements, environmental

conditions and producers' and consumers' needs
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XI—a. . Engineering and Manufacturing

A number of developing countries, notably in Latin America
and Asia. have acquired a certain amount of indigenous
project-engineering expertise. In some cases. local contractors
are able to provide services comparable to those offered by
foreign groups and at lower costs because they normaily charge
much less per engineering hour. The experience of EIL (Engineer
India Limited) could be cited as a very close example. Moreover,
these countries often have a definite advantage over outsiders
because they are familiar with local conditions; and many have
enough experience to buy the equipment they need directly. This
situation as well holds true in regard to the manufacturing

capabilities of a number of developing countries, particuiarly in

s

he production of non-sophisticated equipment such as low
pressure heat exchangers and boilers, water and fuei tanks,
general purpose steel structures, small and medium-size s2rvice
pumps and electric motors, different carbon steel pipes and
fittings for water supply, sewage, and process water disposal,
etc., thus offering numerous opportunities for cooperation

concerning the acquisition of the various needs.

Items such as those mentioned above constitute roughiy around
30% of the total cost of the hardware of a chemical or

petrochemical piant if they are purchased within the total cost

of a turn-key project.*!®

In some Arab countries, such capabilities are., as well, being
considerably developed and could be utilized cooperatively to

bring many mutual technicai and financial benefits to the Arab

'™ Based on actual experience of the author in supervising
the implementation of a number of ammonia-urea complexes on a
turn—-key basis.
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engineering and manufacturing firms as well as to the
petrochemical producers, and at large contribute to the firm
establishment of the industrial capability and well-being of the

region.

Cooperation with other developing countries in the region
whose engineering design and manufacturing capabilities are
relatively far advanced. would certainly contribute to the
development of capabilities of the lesser technically advanced
countries, open other cooperative opporturities among the
countries in both regions. and ultimately narrow the gap Dbetween

developing regions and the developed countries in this field.

Thus, both regional and interregional cooperation are
particularly effective among the developing countries in such
areas because the practice of this cooperation would be
independent from the ties of multinational companies and could
jointly be developecd to suit the local environment and purposes,
contribute to procurement experience, as well as being safe in

cost.
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XI—S . Operation. Maintenance.,
Environmental Control » safety and
Training

It goes without saying that most of the Arab petrochemical and
fertilizer producers are proud of the degree of experience gained
in the operation of different high- technology preocess units.
They, as well, have accomplished a great deal of knowledgeable
practice 1in the field of maintenance and some normal trouble

shootings.

& conziderable number of petrochemical and fertilizer plants
in the Arab region are even being operated at designed production
capacity level and are well maintained: moreover, to a relative
extent, certain modifications to suit some local circumstances
and regional environmental conditions have been successfully
introduced. Normal and emergency shut-down and start-up are also
being performed; and sophisticated repair with less effort has

been practiced to a certain degree.

Therefore, a considerable number of opportunities for
cooperation between Arab countries and between the Arab region
and other regional developing countries who have been, for a
longer period of time, gaining such experience, are available,
particularly in areas of normal operation and maintenance,
trouble shootings and emergency shut-downs, training of personnel
at different levels, warehouse management and procurement of

Spare parts, etc.

However, there is much left to learn and more technology to
be transferred, particularly in areas of high delicacy and closed
know-how, such as computerized control processes, welding of nigh
pressure stainless steel vessels, high speed giant compressors,
high pressure boilers, sophisticated instrumentation, etc., which

would require further and closer cooperation with the source of
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technology from developed regions and from other experienced
firms from industrially advanced developing countries.The
petrochemical industry, like any other chemical industry, affects
the envircnment: and with the increasing awareness of the
environmental effect that chemical and petrochemical 1ndustries
could cause. the industry has a duty to satisfy itself that its
products are manufactured. handled. transported. used. and
disposed of safely and without unacceptable risks for the
environment. This requires not only strict compliance of
producers with the laws and regulations controlling the
limitation of disposals to the environment. but also to take
independent and responsiblie action as needed. concerning the

matter.

Every company has to draw an environmental policy and
establish procedures for its implementation. monitor the effects
of current operation and new Processes on the local environment,
minimize wastes, and foster among employees at all levels an
individual sense of responsibility for the environment and the
need to be alert for potential sources of pollution associated

with plant operation.

Obviously. it 1is a collective effort and would require long
experience. The matter 1is not only reiated to processes,
machinery or other hardware; it is also a human activity; and as
the human cannot be perfect, the control of the environment
would not be free f{rom imperfection. Therefore. exchange of
experience nationally, regionally, interregionally and globally
would constitute a high degree of aid to minimize the effect of

the industry on the environment.
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XITI . Formulae for Cooperation

Mechanism of cooperation. from its name, implies the means to
be followed. actions to be taken., and area of priority to be

selected for initiation of the first step of real implementation

of cooperation.

Moreover, above all. 1is the question of attitude: what are
the real attitudes of the cooperating parties towards the
principles of cooperation before any kind of policy could be
adopted and a practical way., or mechanism of cooperation could be
put into action. referring especially to cooperation in Arab

countries and between them and other regions.

It is obvious among the industrialized countries that they
have evaluated the fact that greater concentration on cooperation
for long term effects rather than occupation with petty
differences will keep their industry operating profitably, their
economies healthy, their problems less, ané their future more

promising, thus serving the well being of their nations.

Therefore. chemical and petrochemical companies and the
related establishments in the developed regions, as well as the
countries tnemselives, Cohsluer  Lle 1Ssue  or cooperation as an
indispensable activity based on a need, and not as a sort or
welrare organization or charity donation which everyonre has to
praise or make a minimum contribution to. and forget about it
Hence, cooperation among the Arab countries requires, first of
all, a positive attitude towards its process and a sense of need

for it and for the benefits of its various forms.

People do not usually do what they are supposed to do; they
do what they have to do. Also, people do not wusually go to
doctors unless they are sick. When developed countries,

companies, scientific institutions and commercial organizations
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have serilously practiced various forms of cooperation at
different levels. they did it because they needed 1t. they
felt the pain without 1t, and they continued to do it when they

realized its worthwhile returns.

Looking at the evoiution of cooperation., coordination an

0.

integration in the petrochemical industry in EC countries before
and after the world oiil crises, i1t may be seen that it reflects
the degrees of cooperation performed progressively as the2 need
for it intensifies. Moreover, 1in a very brief review of the
development of the petrochemical industry 1in Europe reqarding
their cooperative response to the changes 1in oil prices and the
disruption of the markets, it could be seen that.,at the first oii
price rise in 1973 to fourfold and the short supply of domestic
naphtha and 1ts expensive 1import, chemical corporations. as
separate entities, reacted differently to the emerging situation.
In general, they had to shed their highly 1ndividualistic
postures and develop closer linkages with the oil companies; for
example, Bayer joined with British petroleum, BASF linked with
Shell in W.Germany. and British ICI joined with BP in order to
secure their raw materials and energy. At the second oil prices
rise in late 1979 and the world economic recession which followed
in the early 1980s, chemical and petrochemical companies in
Europe as well as in other developed regions promptly reacted to
those drastic changes in a series of measures which was so called
"restructuring”, where mergers, capacity utilization, shut down
of plants, specialization., search for alternative feedstocks. and
the adoption of new trends to produce specialty chemicals which
have higher value added and lower cost raw materials but with
higher technology.

Nevertheless, and 1in spite of the severity of these
conditions, European industry survived: and they overcame the
majority of the problems through serious and genuine cooperation

and intensive R&D activities. Soon after the mid 198Cs. a number
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of petrochemical producers, especially from the Arab countries in
the Gulf region. 1in particular Saudi Arabia, and to a lesser
degree Qatar. have begun to step into the West European market as
potential competitors, threatening their economic interests and
exposing their industry to relative disruption. Again., European
producers came collectively to unify a policy to cc.nteract this
invasion of foreign products to their markets by introducing ali
types of barriers such as tariff and non-tariff barriers as well
as other obstacles and difficulties such as 1imposing export
ceilings. and declining from extending further technclogy and
other hard conditions in order to discourage these new products
from invading their market. (assuming that Arab Gulf producers
were having the low feedstock advantages). Another example of
cooperation among the European petrochemical and oil majors is
the ethylene grid which connects the Colcocne area (Germany).,
where the largest capacity of ethylene 1is concentrated. with the
second largest ethylene concentration area - in the

Rotterdam-Antwerp area (The Netherlands).

Virtually all of the best known names and producers of
petrochemicals such as Hoechst, Bayer, BASF and Veba of the
"German group”, AKZO, Solvay and DSM of the "Netherlands group"”,
and Gulf, Caltex, Exxon, Shell and BP of ths “oil-majors group"”
are located on this grid and both tale and supply ethylene into
it. In addition, the European natural gas transmission system
(from Italy to the North European countries) also represents a

good example of close cooperation.*!

In conclusion, it is apparent that cooperation is likely to
be initiated by a good understanding and positive attitude, and
will be encouraged, enlarged and well established by the virtue

of need and nourished by its beneficial outcome.

' ARNI V.R.S. Emerging Petrochemical Technology: -~ WUNIDO/
1S.350 p.69-71
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Returning to the main point of this study. the 1issue of
cooperation 1n the Arab countries. concentration should be on
application of the essential parameters for initiating and
developing modes of cooperation 1n line with those indicators
which promoted the cooperation among companies and countries of
the developed region: the attitude. the incentives. the need. and
the whole generai sense of gains and benefits. It should be
realized that 1t might soon be almost too late to start
cooperation in the Arab region:; if it was not started yesterday
or today. it should begin tomorrow. Oil prices are not likely
for quite a while, to witness a sharp increase: Arab domestic
markets are not growing with the absence of cooperation.
coordination and integration at a high enough rate to be able to
absorb a major portion of the Arab petrochemical production: the
world market. including the developed market is hitting a new
cycle of econcmic slow-down (sluggish economy):; there 1is an
increase of new producers from the oii and gas rich countries,
mostly from OPEC: there exists a decrease of marginal production
cost difference of Arab petrochemicals compareda with the European
naphtha-based ethylene after oil and oil products' prices became
relatively low and stable: and continuous protective measures are
being taken by European and other developed countries against the
flow of Arab petrochemicals into their markets. All of these
factors coupled with the relative expansion of the Arab
petrochemical industry and increasing marketing difficulties as
well as other technicai problems should create a strong incentive
and demonstrate an urgent need for genuine cooperation. Arab
petrochemical producing countries should, by now, metamorphose
from their individualistic postures and develop closer linkages
with other Arab petrochemical producing countries or with other
non-producing countries who have a potential market and/or
adequate infrastructure for R&D development as well as to extend
such a iinkage with other regional countries with which mutual
benefits could be gained through some forms of cooperation in

accordance with their prevailing capabilities.
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Early in this study. a number of forms of cooperation were
reviewed. some of which were quite elaborated because of their
especlally important role in the development of good cooperative
bases. Also. different levels of cooperation were introduced. and

several areas were pointed out.

In summary of the present topic. the mechanism of cooperation
or the means by which cooperation couid be appiiled, 1s

schematically listed hereunder:

- Cooperation could begin with the simpiest way of exchange
of information and collection of data available on the
present petrochemical pliants through a central
organization created by Arab producers in any
organizational form: federation, association. union. or
ciub. to be in the future a well -established data bank
designed to be interconnected with regional and

interregional information centers.

- The proms>tion of dewnstream industries in both
petrochemical producing countries and in those Arab and
other regional developing countries with no basic
petrochemical industries. by means of supply of basic and
intermediate products supported by different financial
facilities. such as credit. long term ioans. or deferred

payments on soft conditions.

- The removal of all trade barriers standing against the flow
of petrochemical products (import) (export) among Arab
cooperative countries. As for other regional countries, it

appears that there is a great desire and good intention
to remove such barriers.

- Starting cooperation on bases of bilateral arrangements

primarily between Arab countries of the same geographical
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region and subsequently extended to include other
cooperative countries with which mutual benefits may be
shared.

Adoption, to the greatest possible extent, of unified norms
and standards in order to facilitate the promotion of
cooperation 1n exchange of materials. such as common spare
parts and chemicals. etc.

Unification of norms and standards would also help to
economize in pooling the slow moving spares such as
compressor rotors and large pumps. etc.. which are very
costly (in millions of U.S.$) and of wnhich cases of need to

change these parts or equipment are rare.

Examination of the possibility of adapting similar
processes in some main process units of different

petrochemical plants and sharing royalties.

Pooling resources for R&D activities to iift financiai
burdens on a single company or country and to spread the
cost over a number of establishments which. in turn. would

1ncrease incentive.

Integration of the petrochemical! sectors with o.her
economic sectors in order to widen the consumption base of

the industry.

Promotion of local and regional manufacturing capabiiities
in order to be able to support the downstream industries

and to develop engineering and design experience.
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XITT . Conclusions

rrom the brief review of trends in world petrochemical
industry., its development in the Arab region. the importance and
role of various forms of cooperation in the industry in Arab
countries as well as in other developed and develoring countries,
it could be concluded that:

(1) . The petrochemical industry has undergone. in a
relatively short period of time. a series of
fluctuations and up-and-down cycies, an event which
seemingly forms part of the present nature of the
industry. and will most likely continue for at least
a decade. causing large traditionai procducers much
concern over adjusting themselves to these
down-turns to avoid their adverse impacts; w.ile some
smaller enterprises face more serious difficulties

which may lead to an entire shut-down.

Thus, another spell of restructuring of the
industry is expected: merginc and acquisition
activities will be renewed, globalization will be
increased. new technical solutions will have to be
initiated in spite of their inherent risks from
increasing technology sophistication and potential
environmencal liability, and other strategies in R&D
and marketing are likely to be employed to face the

new challenges.

(2). There is an obviously noticeable geographical shift in
petrochemical production to developing regions
encouraged by the availability of cheap and abundant
feedstocks or by predicted high growth in demand.

Some developing ccuntries without substantial oil

resources, such as Brazil, Taiwan and South Korea
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which once were traditional importing countries have

also become important petrochemical producers.

Thus, Latin America. the Middle East. and the
Asia-Pacific region are all pressing ahead with plans
for building ethylene plants and downstream
derivatives. leaving a premonition of world

overcapacity.

Nevertheless, forecasters believe that such
overcapacity. if 1t occurs, will not remain for
long and will soon be absorbed. and that the newly
developing countries with substantial oil and gas
reserves have decided advantages and would find an

important place in the industry.

The announced worlid sizable ethylene capacity
additions coupled with Lhe expectation of weak
short-term economic growth suggests that low
utilization rates are likely for world ethylene and

key derivative markets in the early 1990s.

Should all of the announced ol=fin plants be
built. ethylene capacity 1n the Far East will be
increased from 2.7 million tons/year to 8 million
tons/year ; the United States will add some 4.6
million tons of canmacity: West Europe will add 4
million tons: and the Middle East will add about 1.8
million tons/year of capacity, bringing the total
world ethylene capacity to about 80 million tons/year
in 1995, a situation which would put considerable
pressure on world naphtha supply,. particularly in West
Europe. Thus. during the 1990s, polyethylene’'s share
of ethylene markets is expected to increase from 53.3%
to 56.3%.
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Based on anticipated demand and capacity growth in
the Far East. United States exports to China. Japan.
and other Asia-Pacific countries are likely to
decline, while producers in the Middle East.
particularly the Arab countries in the Gulf region,
could continue supplying Asian markets w'th ethylene

derivatives if they expand capacity as planned.

In spite of the world economic depression. the
piastics industry was not greatly affected. Commodity
thermoplastics ( the major bulk of plastic materials)
are within their traditional rate of growth. led by
polypropylene where rates of growth show a higher
average.

Linear low-density polyethylene (LLDPE). in most
areas of the world. will significently out pace other
competing large volume plastics such as low-density

polyethylene and high-density poiyethylene. New
capacity is under construction a: numerous locations
which is often a "swing" capacity that can be used to
make elther LLDPE or HDPE.

PVC's global demand is expected to grow at an
average of 3 7% and specialty pezrochemicals are
holding fairly well.

While the petrochemical industry continues 1ts
down-cycle, one product, methyl-tert-butyl ether
(MTBE) holds a highly esteemed position in the world
chemical industry. Moreover. it has been the fastest
growing petrochemical., with nco other chemical product
having experienced such a unique growth profile.MTBE
started basically as an octane booster and later

became a clean air component .
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Booming MTBE demand draws an increasing number of
producers as well as tightened methanol supply. The
demand for MTBE was also aggravated by the new Clean
Air Act and its latest amendment in the United States
and the close deadlines for the use of leaded gasoline
1n Europe as well as by 1ncreasing awareness elsewhere
in the world of the environmental pollution caused by

automobiles.

Thus. the methanol market will move away from its
current long standing position into a deficit due to
the rapid build-up of MTBE capacity. On a world-wide
basis. methanol supply will fall short by over one
million tons 1n 1993 and 2.7 million tons in 1994,
giving the Arab countries with abundant naturatl gas
production and reserves proumising opportunities to
enter the international market, especially the

developed regions.

(6) .The new restructuring of the industry will certainly
be different from those measures taken during the
1970s’ two world o0il crises and the economic recession
of the early 1980s simply because most of the
potential forms and areas for restructuring have

already been exhausted.

The 1ncreasing constraints on traditional mergers
and acquisition, the scarcity of good candidates
(as many have already merged or been taken over),
the fear of acquiring potential environmental
li1ability, and tignt operational integration of
many petrochemical complexes (which makes carving
out operations difficult), will lead to more
innovative possibilities and new restructuring.

However, the changes apparently point in one
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direction, that is:increased globalization.

Thus. there will be grect potential
opportunities for Arab o3yi and gas rich countries
to utilize the present need of the industrialized
nations for gliobal cooperation by coordinating
their petrochemical producticon pians. cooperating
1n marketing performance of the Arab petrochemical
products. concluding technicai assistance
agreements and rac.ilitating transfer of technolcgy

both horizontaily and verticaliv.

.In spite of the vast opportunities for cooperation

in the petrochemical i1ndustry among the Arab
countries, very few significant achievements have
been noticed on both a bilaterzi and multilateral
basis. Most of the factors hindering modes of
cooperation are cleariy identif:ed, areas for
cooperation are numerous and forms of cooperation
and integration of the 1industry are repeatedly
analyzed.

Hence, the various studies and analyses suggest
that the hidden cause for non-enhancement of
cooperation in the Arab countries lies mainly on
the 1ssue of the general Arab attitude towards
cooperation, a factor which mainly determines the
degree of motivation for genuine and effective
moves toward cooperation. Obviously, a favorable
and enthusiastic attitude will lead to insight on
ways of facilitating the mechanism, or practical
steps and means, to be acsumed for any level of
cooperation and integration in the potential areas

of the industry.
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Furthermore, the positive attitude towards
cooperation itself is usually driven by e:ther
desperate need or by sensing the high returns of
cooperation to the pai'ties inveived. It aiso
requires that Arab countries aetamorphose from
their individuelistic positions concerning these
1ssues 1n order to appreciate the benefits of
cooperative efforts for ‘he establishment of a
sound 1ndustry. the development of their economies.

andi the well being of their nat:ions.

Many western countries have successfuily
practiced all levels and forms of cooperation with
a positive attitude towards mutual benefit and the

long lasting returns ¢ all of the partic:ipants.

.Altnough very few jcint venture arrangements have
g Y g

been concluded among the Arab countries in the arca
of the petrochemical industry., it appears that this
particular form of cooperation is one of the most
practical means of building up positive attitudes
towards the process of cooperation. Through such a
mechanism, several aims could be achieved which
would enhance further cooperat:ion, examples of
which are: exchange of information, display of some
aspects of economic pianning. and awareness of
available infrastructure in the countries 1nvolved
in the joint venture. Moreover. d fficulties and
obstacles will be closely felt. trade movements
Wwill be facilitated by virtue of the implementation
of the joint venture agreement stipulations. and
the direct financial interests « e found to be very
much linked to these important factors. Marketing
of the products, for instance, will need an npen

market 1n the cooperating countries, raw materials
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would have to be transferred from the source region
to the host country (s). operators and other
technical staff are normally secured from the
involved countries., and probiems would have to b
collectively soived through consultations and/er
the different RA&D and other techn:ical and
Sclenti1fic institutions in the nations of tre nent
Arab agreements or other technicaily potent 1a]

countries.

(%) .1t 15 also realized that severa! Arab inductrial

and economic organizations such as AIDMO, CGOIcC,
GCC, UMA, the Arab Economic Unity Council. and
others have made numerous efforts for the proaotion
of cooperation. coordination and 1ntegration of the
petrochemical industry in the Arab region. In ‘act.
a great deal of effort has been spent by these
organizations. and many substantial studies and
surveys have been accomplished, particularly

by AIDMO and GOIC. to pave the route for cioser
cooperation and the development of the industry 1n
general. Nevertheless. the argument concerning the
extent of achievement as being somewhat less than
expectations may point to the tatent actual:ity that
"too much was asked too soon”. Peirochemicai
industry 1n the Arab region is still very young :
and what has been accomplished 15 far better than
any normal development in developing regions: and
opportunities for future cooperation are promising.
Mcst of the difficulties identified as factors
delaying further cooperation 1in the petrochemical
industry are, “n fact, not related exclusively to
this sector: but they are some of the economic and
political phenomena 1n the majority of the

developing countries. s was mentioned :n different




(10).

105

sections of this study, these difficulties and
obstacles are inherited from the nature of the
region, its individuality and the recent engagement
in such great industrial activity. Time and
desperate need will catalyze cooperation. extend

coordination. and achieve intecration.

A number of Arab countries presently possess
different levels of informatior. and data-base
centers, R&D facilities, some equipment
manufacturing capabilities, an¢ to a lesser extent.
design and engineering establichments. However. it
1s true that most of these faciiities do require
further development in order tc be better organized
and reinforced. Therefore, the creation of
effective forms of cooperation io gather these
efforts, pool the resources ané integrate
activities in order to .meaningfully serve the Arab
petrochemical industry in particular and the other
industrial and economic sectors at large. wili be

expedient goals for the future of the industry.
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Recommendations for an integrated
development of the petrochemical
industry in the Arab countries

(1).

(2).

(3).

It 1s recommendable that Arab petrochemical producers
should keep their prices competitive, principally by
limiting product lines to olefins, polyolefins, clycol
etc.. and using., whenever possible. light feedstocks:
ethane, LPG and refinery gas to maintain being long-
term, low-cost producers of basic petrochemicals and
competitive manufacturers of downstream products,
besides moving towards the production of some high
value—added petrochemicals and the intermediate
petrochemical products especially required for the
production of synthetic fibers and synthetic rubbers,
both of which the demand is large and the consumption
rates are rapidly increasing.
to increase integration with the refinery sector by :
adding more secondary units: reformer, FCC units,
hydrocracking, olefins plus aromatic feedstock, and
gasoline pool, as well as the:
production of:
benzene, tcluene, xylene (P-xvlene),
styrenemonomer., cumene and methyl tert-butyl
ether (MTBE).
to utilize the increasing world trend in the

petrochemical industry's globalization (the most
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foreseeable forms of new restructuring strategies whicn
the industrialized nations will be likely to perform),
and to conclude fruitful and mutuai arrangements,
particularly in the area of long term supply of
feedstocks. basic petrochemicals, marketing. and
horizontai and vertical technology transfer. The
prevailing international trend forms a fertiie

environment for suitable international cooperation.

-to increase interregional cooperation, particularly

with the Asian countries in the ferm of long-term
commitmert and/or joint venture with the poscsibility of
combining refinery business: crude oil, gasoline

marketing, and petrochemicals, etc.

-It is also recommended that cooperation among Arab

petrochemical producing countries could adequately be
performed (bilaterally or multilaterally) initially
between or among the countries of the same Arab
geographical regions where common interests are more
likely to be realized and communications

are accessable., socio—economic policies are closer in
nature, and the factor of proximity is i1avorable. With
such a plan of action, if it finds its way to further
implementation. an Arab sub-regional policy will

subsequently lead to a wider scope of cooperation among
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all Arab countries directly or indirectly and in
accordance with each Arab country's conditions.

capabilities. and intended degree of cooperation.

.Lo coordinate the different Arab production plans as

far as possible to avoid regional over-capacity and
lessen competition in the interregional and

international markets.

.In order to facilitate the performance of any level of

cocperation, it is expedient to immediately initiate
any form of joint Arab petrochemiceil organization., ewven
the establishment of some form of petrochemical club,
through which closer communication and exchange of
thoughts could be accomplished. Such an initiative will
inevitably lead to a more advanced and well organized
Arab petrochemical community which will be able. 1n the
future, to play a more significant role in the
cooperation among Arab countries and between them and

other regions.

-to increase the domestic consumption of petrochemical

products by promoting downstream industries through
expanding the uses of petrochemicai products in
different economic sectors: and to facilitate such

expansion through all possible means. including loan
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extension and supply of basic and intermediate
petrochemicals to the local downstream producers and to
other Arab countries (especially to those with a high
potential domestic market and a shortage of finance) on

the basis of long-term credit and soft conditions.

to join the scattered Arab petrochemical information
and data base centers in a unified network to be
accessik.e to all producers in the Arab countries as
well as to other related sectors. Such a data network
should also be designed to be connected with the
international data base centers and to be continuously

updated.

to promote intra—Arab trade in petrochemicals by
eliminating the barriers hindering the flow of trade
and the smooth movement of personnel involved in both
trade and technical affairs among the Arab counties
through implementation of various trade agreements and
other arrangements concluded by the Arab countries on
this subject. Joint Arab, besides other directly
involved organizations such as AIDMO, GOIC, GCC and The
Arab Economic Unity Council, could effectively assist

such implementations.

to pool R&D resources. both human and physical, a
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process which is inevitably required to save in costs,.
gather experiences, and secure highly qualified

scientists and technical personnel.

Promotion of R&D activities will be the only rcute
to the development of nationel process technology and

ultimately to vertical technology transfer.

Other fields of cooperation will, with no doub®. be
developed concomitantly with the ongoing process of
industrial development: and the required infrastructure
will gradually be established as the needs arise,.
particularly when there already exists a certain extent
of facilities which represent at least the minimum
infrastructural requirements, both human and physical.
However, it is not really so indispensible to place
much emphasis on the development of sophisticated high-
cost infrastructure as an absolute prerequisite for the

industry at this stage.

In summary, it should be understood that cooperation
is not really an aim by itself to be reached or
accomplished: but it, in fact. is a mean for the
development of a sound petrochemical industry in the
Arab region and a form to facilitate the proper

utilization of their natural resources and ways to
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collectively face the world economic challenges which
became beyond any single Arab Country's capabilities to
face the growing of various regional and international

alliances.






