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4o _LNTHOPUCTION

Nr. E.G. Hancock arrived in Ceiro on 10 September and Dr. H. Hager
on 27/ Buptember 1972, We were rrovided with office accommodation in
the Petroleum and Fetrochemical Deperiment of the General Organization
for Industrialisation headed by Dr. M.&. Crauy, Kr. M, Mansour “ein
El-Din of the department was allocated to wcrk with us and he wes mainl;
rer onaiile for arrenging visite to piants and works and he pereonall;
acoompanied us on many of these, Mr. M.5, FPl-v¥arraxy from the
Egyptian Petroleum Corporetion was also allocated to work w.th ug and he
proved tireless in organizing visits to other minigtries and to some end
users. We were slso provided with an English and German apeaking
typist.

We would like to express sur best thanks to Dr. Taher Amin, the
Deputy Chairman of the General Organisation for Industrialisation and
to Dr. M.A, Oraby for making such excellent facilities availatle and
partiowlarly to entertaining us as their guests during our visit to
oompanies in Alexandria., We would also like to thank Nr. K. Naneour
Z2ein El1-Din and Nr, N.B, Fl-Warraky as well as their colleagues for the
oontinuous help they gave us and the many valuable disoussions we had
with them during the course of our work,

We are also greatly indabted to the friendly advice and help given
to us by Nr. V.P. Pavicic, the Resident Representative of the United
Fations Development Programme and his staff and particularly to
Nr. A.A. Vassiliev, the Deputy Resident Representative and Industrial
Meld Adviser and to Mr. Th. Sabry, the progremme offiocer conoerned with
our aoctivities.

il _QUTLINE OF THE PROGRANKE OF WORX
The Nesr Petroleum Company were planning a petrochemiocal complex
near Alexandria where it was proposed to install & naphtha crecker for

the prodmction of ethylene, propylene, Ci's etc,




Downstream plants in the first utuge would include the production
of 45 006 * 7 L.De Vou otaylese, 4e, 00 t/a of vinyl chloride (by an
oxychlorinatien pmcvua} with suspeneion polymerisation facilities for
making 40,000 t/a of F.V.C, combined with = compounding plant the whole
producing 47,000 of finished P.V.Cs TOW muterial ready for proocessing
and, finaliy, the tutadiene weuld be extracted from the C4 stresm and

sold for the bvest joseitle prices

In the second stage 30,000 t/c of polypropylene, 10,000 t/a cthylene
glycel and 13,000 t/a of synthetic rubber (mainly polybutadiene bat elso
poseibly some S.B.H, | would be produoed.

Ye were asked to confine outselves to the markets and outlets for

L.D. Polyethylene, P."V.le 8N Fulypropylence

The work we undertock was therefore to estimate the demand for
these plastics raw matorizle in Egypt uwp tc 1980, to estimate the ospital
cost, particularly in foreign ¢xchange, for tuving or meking the neocsssary
equipment to procees the additional polymers 1o be made, and to entimste
how the cost of such rroduction would compare with the price of the

traditional materiale tney were replacing.

Then we had to cstimete the need for new workshops for produocing
moulds and some of the simpler cquipment, training centres for training
operatives, machiniste, etc. and laborstories for testing and eveluating
products,

As stated in ome of our preliminary reports six months waz oonsidered
neocessary for this study but it was clear from talks with Dr. Oreby that
he was not anxious for it to be prolonged so we comnromised at 4/4% months,
This has meant that we have noi been sble to do all we hoped to do. It
will be appreciated that Mr., Hegen w+as not able to estimate the ospital
required for new equipment until Nr. Hancock hed finalised the market
estimates, A further handiocap, which we had not apprecisted when starting,
was the long delays in communication with Burope, it often taking ¥4
weoks to get & reply to a letter.




The Plagtice Industry in Fgypt

The plartirg indurtry , ag are most sther induntrieq, 18 1ivided
between the publi: sectur {¢wmed by the 3overnment) and the private
sector wnich are mainly very sma_l companifs ani are owned by individua.a

or familien,

All raw materials, except f.r a very szall quantity of phensl-formai-
dehyde resain was importied, some !rom Tasterm Frope and countries like
Ireq bul conerideravle quantities from Yegter, “urcpe. The avallatility
of foreigm exchange for imports was rtrictiy controlied and appeared +o
Vary according ten circumatances s that much .f the ex1sting capacity was
not fully umed A amall &llocatin wag als: available t¢ the private
sector but much of their raw materialc were ~btaired with so-called
non-transferable currency by which they cttaine:l the foreigm exchange
by buying dcllars at “h Pt instesd of the official rate of 43 Pt. Thre
source of these funds wea mainly esrnings by Egyptians working abroad
who were encouraged to repatriate their Savings at a special exchange
rate. The amount available was at the present one quarter of the funds
received in th.s way and of this Lalf was earmarked for raw naterials
and half ror the renewsl -¢ wom-ocut plant and equipment. This scheme
covered the whcie of the private sector of industry, the plastics
industry was orly a very small part, and these funds were strictly
on an allocation basis. New equipment, which would expand capacity
and create the neeu for more raw naterial, went thy Jugh an entirely
different machinery and while priority was undoubtedly given to the
public sector there wers occasic .8 where private companies obtained
permission to expend or stert a new process.

3.1 Public sector

There were nine companies processing plastics in the public sector
all of whom except Beide Dyera were visited. In addition, we
visited three ccepanien in the private sector but we were informed
that there are actually 130, all but a dozer. or so very small indeed.

The companies in the public sector are given below with brief
notes about the activities of esch. Their chief executives are
mentioned in the list of contaots on pages 67 - 72,




National Flastics

Two fact ricg iv Cpire, at Girsza and Shobra.

Fxtrusion, rimd and flexible pipe, decorative sheet and lay-flat
tubing for sacks and bags .

Compression me-dding toys, fancy goods, hounewear.

Injecticn mouldings -rates, chairs, stools, pipe fittings.
Numerous small articles.

Hlow moulding: Jerrycana, botties.

lLamination: Laminated plastics (boards from impregnated paper).

They ~onsumer betweun €,500 to 7,000 t/a of plastic rew materials
af which abeut 5,000 t;a were raw matcrials that could be made at the

propored Alexandria CompleX.

They mak%e their i aecalds

Nedical Packaging ‘cmpafiy, C3iIc
Injecti 'n mnrulding tsyttles, containers for pharmaceuticals and
foodstuffs. Homspital syringes and homeweAr.
Compremsion moulling: caps for bot*les and containers, homewear.
Faney gncds.
Extrusion: e¢lectrical conduits.

Blow moulding: tottles and containers.

They consumed 2,400 t/a rlastics raw material of which about 1,%0 t/a

were raw materials that sould te made at Alexandria.

They make their own moulds.
Fgyptian clastics and Flectrical Industries, Alexandria
Injection mouldings crates, loys, fancy goods, redio cabinets.
Spreading: Supported P.V.C. sheet, using plastisols.
Compression moulding: laboratory seats, foamed polystyrene pscking.

Thermoforming: small containers.

They alsc make batteries, at present the cases were ebonite but could

be injection moulded polypropylene.

They make their moulds in their own shop.
Cansltex Company, Cairo

Nylon carpets and vinyl asbestos flooring.

Consumption 500 t/a vinyl chloride - vinyl acetate co~polymer.
Expansion of flooring is possible.

This company ie the most modern in the Bgyptian plastiocs industry.

It operstes under licence agreoments from two British oompanies.




Nade P.V.C.-insulate and “ther types <f eleutric cabisas.
Consuaption 4,500 t/a P.V.C. compound.

Expans:or is planned ir *})e ‘myear jlan (4741

Lelta Industria] Sompany, Cair-
Consumption BY) t/a of hiph impact pelyntyrene.

The company manufacturern refrigerator linings from HOPS - gheets ir
& two-step process by vacuum forming with, 37 gerap.  This 1a an ald and
oxpensive prccesa. It mhouid and could re repiaced by irjectinn aculdiag
with an existing press at ‘he NASR Company f-r Television without 8Crap
in & one-step process.

S:A. de Cheussures 'BAMA', Alexandria

.

In addition to leather ani rubber shoce, make 1irjectinn mcuided, ail
Plastic shoes and plastic scies for carvas, leather ahoes.

Consumptions 1,900 t/a P.V.C. compound).

They manufacture 13,000 pairs :f ghoes daily with scles of foamed
rubber with a high percentage cf scrap which has tc be reciaimed in a vesse],
which ia far too small. It is understood, that project 4.17 of the new
five-year industrial plar for making batteries out of reclaimed rubber w1}l
give a better opnortunity for reclaiming their rubber scrap. But the mcre
economical way should be to turn over to injection moulded foamed P.V. .

Paper Converting Co. 'VPRTA', Alezandria

Make, in addition to paper sacks and packaging material, hcavy and
light duty polyethylene sacks and bags from lay. Flat film.

Consumption: 750 t/a L.D. polyethylane.

Beids Drers

Unfortunately, srrangements ocould nut be made to vigit this company.
They are understood to be mainly textile finishers but also to have
squipment for making P.V.C. sheet.




3.2
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Private sector

The nrivate sector consumed 2,400 tons of new raw materials in
1971 of which 1,775 tons were their allocation at normal conversilon
rates. Of this - tai ~nly 1,100 tons were P.V.C. or polyethylene,
nearly half being polystyrede. I+ is not considered that this
represents tho whoie ~f their output, hcwever, since a great many
articies werc jroduced from scraf mold to them by companies in the

public sector or ~ollented from users.

The principal company is Middle East Plastice of Alexandria.
They specialised in sertainery and caps for the ph.mccuticll
industry and pickers, Dottons, apools, etc. for the textile industry
but in addition were trade moulders making small injection and
compressign mous dvd art1-ieg mainly for homewear &8 ordered by their
cust-mers. The, wele At present o ssuming about 530 t/a of new
plastics raw materiais of which only aboit 13C t/a were products
to be made ir. the Alexandria Complex. They alsc used large quantities
~f gcrap, they had 5C tons 1n stock. Quite apart from processing
plastics *hey jesigned and built simple plastics processing equipment

for their cwn iemand and for expert

An examinatior. ¢f the returns ->f the thirteen largest companies
in the private sector showed that the follswing vere the principal
products made: homewear, tuvs, chairs, shoes, battery cases, bottles,
buttons, combs, spectable frames, clothes pegs, nylon bagse, educational
goods, electrical plugs and sccksts ead ornaments. Unfortunately, it
was not possible to express these quantitatively as differeat companies
made their returns differently, some in weight, some in numbers and

some in value.

General remarks on condition of eguipment

Moat of the moulds we saw were ‘home-made'. The tolerances were
not very close and a lot of unnecessary 'trim' was produced which had to
be removed by hand. This is almost certainly the result of the moulds
not being harderned nor chrome-plated. Hardening equipment exists at
the plant of the Medical Packaging Company and this should be made
available to other companies making their own moulds. If the capacity
there is insufficient new equipment should be installed for hardening
and chrome-plating moulds.




The proceesing mm-hirncs 1rn tre privatc sector are soptly sld-
fashion.d and in poor conditior, while many 1n the publis sec'cr are
not very much letter. hey must be rencwed when the FNuyptiran rachin.

shop (montioned later 11 this rep rt) 18 in speratian.

It is, however, dcubti.]l wheth. I many ~t ‘Lo machires c ult lag?
more than a fow vears - the tio. will 80 come whuer the machires wii.
be only half time .r preduction, maintenanc: and roenalr TAKing up tne
oth=r half.

4. TORECA.T OF DEMAND IN 1980

4.1

This was done by twe different methods:
(1) a macro-econsmic technique

(?) an outline field survey

Nacro-econgmic method

A very mimple methid was uned. An average yuar was chcsen as base.
The three factors concsarnsd in K1owth populaticn increage., 3. 4.TF. Increasc
and the penetration factor was added *.gether and assumed : remain
constant to 1360, The tcechnique was applied tc the *:tal consumpticr,
of piastics (not the consumpti~n of plastic raw materiais), 1.¢.
including the plestics 1n imported products much as motor carm. e
total figure for 198( was ‘hon divided amongs !t the various types of
rew materials according to the break-dcwn 1rn the UK as forecast in
'The Plastics Industry and 1ts Frospects' published ty Naticnal
Foonomic Development Office, “ondor. PFinally, the peasibility of
roplacing some of the polymers not tc by made 12 the Alexandria
Complex by those to befmmde *here was *aken into account,

The base year choaen wa 1970, the lates' for which full statistics
were available and, it wos hoped sufficiently far from the 1967 setback
to be an average year.

The import figure could 'e summarisod as follows:

Imports of plastic raw materials 22,800 tons
Imports of plastic goods 2,641 tons
Plastic content of imported goods 1,10 tons

ocontaining plastics
269570 tons
Prom this figure must be substracted 790 tons of plastic goods
or plastic content of other goods exported giving a net
comsumption of 25,800 tons
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Population increase has been at the rate of 2.1/27! p-a. o er the
last 10 years and 1a expected to increase at the same rate. G.N.P.
has increascd between 7.37 over the last 10 years and is the target
for thc next 10 tut as volume rather than value is required, special-
i{sts in this field heve adviscd that a rate cf 4.1/ p.a. at today's

prices would be more appropriate.

Penetration, i e. replacement of traditional materials by plastice
and altogether new prcducts is forecast as & for the UK over the next
10 years and it should reagsonably pe higher in Egypt; we have taken
8/. Tis gives an overall increase of 157 p.a. and lead to a consump-
tion of 106,000 t/a by 1980. Taking into account that this figure
includes compound and moulding powder, the breakdown expected from the

UK forecasts breakdown applied to the actual demand in Egyrt is as

follows:
Actual in Egypt
Type of raw material 7 _consumned in
PVC compound 31.1 33,000 tons
L.D.P.E. 15.8 16,700
Polystyrene 13.7 14,500
Polypropylene 9.4 10,000
H.D.P.T. 4.6 4,900
Other thermo-plastics 5.9 6,200
Total thermo-plastics 80.57 85,30 tone
Total thermo-sctting 19.5%7 20,700 tonse

hen assuming 907 of the H.D.P.E. could be replaced, one quarter
by L.D.P.E. and three guarters by polypropylene; one third of the poly-
styrene (i.e. approximately the proportion of high impact materials)
replaced, one quarter by rigid PVC and three quarters by polypropylene;
while 10% of the thermosetting mouldir g powder could be replaced by
polypropylene, we have the following oonsumpticn for products to be
produced at Alexandria in 19801

P.V.C. compound 34,200 tons
L.D.P.E. 17,802 tons
Popypropylene 18,738 tons

It must be emphasized that the technique used in these ocalculations
sssumes free availability, naturally if the Government restriots the
aveilability of rew materials and equipment for processing it, the oon-
sumption can be reduced to any arbitrary figure.




4.2

Qutline Ficld Survey
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4.2.1 Agricuiture

F.gypt being an important agriculturai TOURtry might be expectei oo

be a large nger f Flastica ir this f1elq. Fartly, however, tocaus-

different climatic ¢oniltiuna and par

¢
tiv becauge agriogitar 18 Larg.ir

(9%7) in the hands of small famere, traditional meth-ds ATPeAr U rave
retained their hold and today thore 18 n

outlet.

eX11#1Ble u3e ~f jlagtice 1n tkag

Discusaions have, however, opencd

WP geveral mainr posaibl 1c1os and
these are outlined belcws

4.2.1.1 Drainnge

Owing to the very heavy nature of ). g-;. and & nrt.ialiy 1rpor-

meable gub-so1] aduguate drainage i3 arn tmportant factsr in improvine

the yleld -f Crops, 1ncreases of 10-15" have teen retorted. The

Guvernment 1g carrying cu' a widely publi i1sed schut: whih 13 teing

partly financed by the World Food Programme: and 1n which t) Irite re

national 3ank for Reoonstruction and Devel. pmer: |s FAarticipatirg.

Cement tilus are at present being uscd but oxperts have beer SerLualy

considering PVC pipes and they arc at the
field conditions. Tney belicve that,

noment under test ander

wher, the simplicity in laying 1s

taken into account, PVC will be not more cxpensive thar the prosent

system, while PVC will have advantages - ver oment in Lt resistance

ts sulphates and ite averall stability,

For Lower Fgyrt, the Nile
Delta Authority for Tile

Drainage hus been act up under the Miniatry
of Irrigation who, however, control these devele

pments directly in
Upper "gypt.

Corrugated perforated rigid pipe was conaidered most sui tabtie and

by 1978 it waa estimated that 14 million metres »f 100 mm iiameter

Pipe would be required in the Nile Delta and immudiate further requi-~
rements were likely to increase by 2 p.a. The plan for Upper Egypt
envisaged a domand for 12 million mctres per annue. The market for
PVC resin allowing for rejects (107) and compounding ingredients was
estimated to de 13,000 tons in 1980.




4.0 Irrigetion

The tradit: nn mothod of irrigation ty (anals, punmps and ditches
18 30 well emtaiiiahed in the 2u.tivated areas that there appears no
da~ope tor paast.os. fven lining the ditchen, w.g. with polysthylene film
18 not worthwhiic as the (088 of wa‘er threwwh scepage 1n very small,

ice3 than ™7, j.v *s 'he impervi .t nature - f thoe sub-scil.

[r. rder, b wever, ' in.reas: the availatle land for cultivation,
Ard Rerce the availatic supply of @ wdsturfe, & Mintatry o f Land Reclama~
tion has teer ostatiished ard in 11e-ursione with the Minister and memberw
of his ®aff 1t appearevt there were several poseitle sutlets or plasticon.
Thue, due t- the mu-h Lighter seil in the reclaimed areas, linings were
required for *he 1rrigat. 1 canals At present, these canals were lined
with cement tut uf | rm *hicx polyethylene f1lm were available, 1t was
though* trFie weuld te an accepiatic subatitute. Some 200,000 8q me'res
per annum would e required tased on Jhe catimated rate of progress and
this woeuld need 20C ¢ors of L.D.prlyethyiers.

Various new 1rrigati . gystuas Are helng tried out in these areas
invelving spriskling and drip feed. In the sprinkler system the set up
can be e¢lither rixed _r movabie. At prement, alwminium pipes are used
but they would te replaced ty plastic pipes if suitable for fixed
installatiore, in sit.a .cns where 1t was necessary continually to be
moving the pipes t. fresh sites, popypropylene would be more suitable
a8 P.V.C. expomed all the time to sunlight cculd become brittle under
such treatment. Ae planned, 790,700 metres per annum each of 79 mm and
100 mm pipes woild be required ir polypropylene which, at the necessary
thickness to withstand the required 6 and 9 atm preéasure respectively
would weigh 0.9} and 2.4 kg ani consume altogether 2,500 i/a polypropylere.
Similarly, the expected demand for the P.V.C. pipe would need 1,200 tons

of P.V.C. resin.

A rough 3stimatisn of cost has, however, shown that whereass P.V.C.
pipes can be croduc'd more cheaply than similar aluminium pipes, this i»
not the case with polypropylene pipes,so unless it is found by experience
that P.V.C. pipes can function satisfactorily in movable systems it will
be necessary tc retain aluminium pipes in this application. The irend
is, however, towards the fixed system sc the use of plastios in this

‘. application would only be delayad.
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The drip feed technique is specialiy auitatle for ~rohapds or for
crops spaced at regular intervala. 7 am Fipee Are necaed with vajves
spaced according tc the distance between BUTCO8R1ve tream, plante op
bushes, 8llowing a trinkise of water to paas “entinucus.y through a ¢ e
Pipe right t~ the ricta. Plans are ir hand t. Apply thim system bhoty -~
citrus friits g t- vegetativ creps byt e teei &t the present *ime 1t
in & litt]e speculative and we have «nfined - Lramtimate tc the piang
for friit trees to which the ayatem scoma Farticalarly suited. This
Involves an in-tallat;yn “overing G0, 00 feddan (1 feddar = 4y 00 ag.
Retres) in the firgt Btage with a further 90,000 fellan *0 follow. We
have taker one tenth of this for implomentation 1n (540 maxKing a 1emand

of 100 tons of polypropylene rer annum includirg a preportion for the
valves.

4.2.1.3 lu;chin‘

Little enthusinam c-uld be detected for the use of polyethylene film
in sulching, mainly because of the conmervative nature sf the sma]] farmer
and the necesaity for hig getting phymicaliy *: most of his creps to
apply water and fertilizers by hand sc that any film would soon be destroyed.

There was aome interest in the limited public gector and there were
definite plans for using polyethylene film in -snnection with strawberry
cultivation. Triala were &t present in progress and it i8 hoped to have
1,000 feddan .nder cultivation before 1989. This would create a denand
for 750 tems of polyethylene film 0.2 me thick.

4.2.1.4 Other Uses

Kany other Buggestions for t: . use of Plastice arcse during discus-
sions but they were either too hypothetical to be included in our ostimates
Or would only consure a few tons of plastics at best. Aaongst the former
Was an ingenious suggestion to spread perforated polyethylene film 15 om
below ground leve] to conserve both water and fertilizers. Such a system
could of couree only be used with shallow rooting orope. Special machin-
ery would be needed for laying the film nd we guthered there were no

real plans for putting suck a scheme intc operation aven over a limited
area.

Amongst the small uses were film for &~eenhouses, cloches for
forcing crops in cold weather and for crop frotection, o.g. protecting
wheat stacks from birds. Thers was also s definite application for a
few tons for making bags for growing geeds in special soils.




4.2.. E&g_kaﬁmg

This has hecome the iargest sutlet f.r plastics in many countriea and
wppears likely tc be the largest 1n Egypt t-o. Probably ,000 tons of
plar*ics, mo:tly i-lyethylene but some F.V.C. and polystyrene are being

19ed 1n thie appii-atian now and ‘he potential 1nc-rease is considerable.

4.2.2.1 Heavy Duty Hacks

A moe p-terntial here t.r packing fertilizers, a me suger end
piastic raw materials trom the Alexandria complex iteell 1in secks made
from polyethylene lay-flat tubting while birtumen (for export) could be
packed in sacks made from polypropylene. The fertilizer induatry is
already using L [ F.T. sacks, some 4,500 tons per annum are at present
being made ani jlane are in hand for expaneion. The current output of
fertiiizers 18 ¢ver 500,000 t'ns per annum and this 1s expescted to
expand to .ver [, 00,000 tone ty 196C and, packed in 50 kg sacks, would
require cver 4C miilion of them. We cgtimate that between 13,400 and
13,50 rons of L.D. polyethylene will be required for iliis end-use by
1980. Suger fcr direct sales could alsc be packed suitably in such
sacks and this could accoun' by 148( for a further 1,200 tons of
polyethylene.

Many sther possibilities have been discussed for using thesse
sacks; sulphur 1s a listinot possitility while other chemicals, rice
salt, etc. are worth studying. We have assumed there will be some
extension ~f their usc by 1930 and have allowed a further 1,000 tons

of polyethyiene for such applicationa.

4.2.2.2 Light Duty Sacks and Bags

These are moetly made at present in the private gector where
434 tons of L.D P.F. film wes imported in 1971, presumably mainly for
the production of such bags. $00 tons of thin lay-flat fils wes pro-

duced in the putlic sector, some of whioh was sold to the private
gector and most of remainder made directly into bage. ‘e ides of
wrapping goods in plastic bage in Egypt is -apidly spreading, thus it
is expected that all miik from the public mector (pasteurised) will
be packed in plastic sacks within a few years. These saoks will
consume about 1,600 t/a of L.D. polysthylene and, with sdditional
allowances for shoes and clothes together with foodstuffs, we cen
forecast & use of 2,800 t/a of L.D. polyethylene fo: light duty
sacks, eto. by 1980.




Sy -

4.2.2.1% Sgut Fxp_igcu l"if._;_wml

Thesu can be carvuriently made from pclyprepylene and -ne Company
in already starting production on A mnall scajie. These w:ll replace
Jute sacks f.r many applications where 1! 18 necessary for the product
to breath. Froe the information woe have been able . cbrain the cost
of preduction of a PoLynropylene sack is cheaper wher the dell1vered
prioe of polypropyiene .8 ot mere thar .."% *imes the delivered [rice
of jute whish ;. at preg@en’ within the renge LF 120-14 per tow,
12,000 jute sacks were Imported an (970 with & 1. f. vajue of
LE 2,117,000, Flax, ar-wn 11 &P, 18 usel s & par-1a. substitute
in weaving the aacks. Polyprepylena RACKS, 1. perfore a similar Auty
to jute sackm, are much iigher ir weight, en‘imates have varied
from one third ti -re sixth. Sne f the maar. .bje ti-ng t- prly-
Propylene 1s that, :f such a sack sbould api1t, the - rtents are
lost while a ute sack ca te patched up. Ancther 1s ‘hat they dr
not 'sit' g¢ conveniently sn the ground and are less popular with
nany users. There have been complalnte too about their stacking
ability but this 1s iargely a question of the weave. Polypropylene,
iike jute, sacks ~an be ured for products sich ae rize, cotton, many
vegetables and seeds where their natiure prevents their dbeing confired
in totally cloged “ontalners such as film sacks. The current pro-
duction 1a being used for sand bage where of -curae popypropylene is
such more durable. The demand for ajl these sacks is at least
X million now and wil) certainly rise tc 50 million by 1980. If
all the jute were replaced by polypropylene, the demand for the latter
would be 8,000 tons (& 50 kg P.P. sack weighing about 16C gm). To
some extent, the degree of cha .ge over can be controlled by the
Government, particularly since either jute or popypropylene sacks
oan be woven on similar lnoms in the same factory. We think that
& fair estimate would be based on a 50L change over, i.e. a congump-
tion of 4,000 tons of palypropylene in 1980,

4.2.2.4 Bottles

T™hie is another major potential outlet for plastics. We considered
three industries in some details soft drinks, wines and spirits and
odible oils. Some plastic bottles have already been used by the edible
oil industry. In all oages, these will replace glass and as glass
bottles are produced in Egypt, the effect that such a change wo.ld
have on this industry sust be taken into Sogount. It is interesting
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t: note that iU all *he glags o tien were repiaced, the consumption of
F.V.C. tor *his appiicaticn aloue would conaideratly exceed the capacity

ot the PLVLC pare 7 the Alexaniria complex.

Annther fasror o bhe :onsidered is that glass bottles, particularly
‘ep seft irinks, are re‘urnabie, plastic are nnt. wuite apart from its
affect on *the jrice s'ructure, the ure of plastic bottles will eventually
produce a diasposal rrobiem, empty P.V.C. bottles iying about the streets,

¢tc. ©n the »ther hant, ".V.C. Dbrttles are far less dangerous when broken.

Je have, theref- re, assumed cniy & 10 change :ver 1n soft drinks aa
well ar .n wines ar: z;irits, in the latter ~ase this happens tc represent
roughly the prepertion that goes °n the home market, exports must on no
account te affecten aiversely by a change in the ccntainer. The IL.V.C.
form.lations wili r-e¢1 careful a*tentisn a- as to te non-toxac and not
to affect the flav-ur .in any wa, @ Anton Krasny und SBhne, Dreedenerstr.
81-85, A-120C Vienna, wno supply the cola essences t. Egypt, agree F.V.C.
18 suitatie and they are willing to co-cperate. [he soft Arink sanufec-—
turers estimate 2,205 million battics a year (on a non-returnable basis)
would be required by 1980 which o the 107 basis would require ¢,000 t/a
cf P.V.C. resin. On = simi.ar tasis, 1,200 tons wouli be required for
wines and spiritr. The beer manufacturers were not met but we cannot
dizregard the potential here since plastic bottles are being proposed for !
beer in some Wentern European c-untries. The chief doubt seems to lie in
the possible loss -f 70; through the very alightly permeablc plastic.
Egyptian beer does not appear to 1ave a very high CO, content compared
with some Purcpean beers, 80 we ic not consider thie a major snag. Agein
on a 107 change .ver, },500 tons wculd be required of P.V.C. resin.

While P.V.C. is prefered to poiyethylens for edible oil bottles, the
need to consume as much L.D.P.E. as possible led us to make & division here,
the rationed oil, which sells very quickly, would be bottled in L.P.D.E.
and the free market, higher priced oil in P.V.C. bottles. This avoided
any possible criticism that the 'relatively! slow-moving oil could tum
rancid due to percolation of oxygen into the oil, through the L.D.P.E.

3,000 tons of L.D.P.E. and 5,007 tons of P.V.C. would be required
for this outlet in 1987. The reamon for the lower weight of L.P.D.E. for
actually the same number of bot-les is first ite lower density and secondly
the ready re-usability of scrap when processing L.D.P.E.




Vinegir in & pr.in-t Fatatle for packing .rn L L F.F botties
and mince mnoce © 1l on litres re bettied o Year an half i1tpe  p
one litre bettien, 6 Yacould he snrumed ow and we think *his

might reAsoratiy rige ' 5 g Ja e 19,

There 18 A ane' ) t.rnige out l-rve number ~f amal} bottlenm ari
containers f~r thy phamacsiuticn, industry, at fFresent, mainly; irn
polystyrunc. bittles t-r Pediviva clcaners arc alss veing produced.
Detargenie could o nacsed 1n L.T.F.r. bottles ~r contairers. sas:ng
our calculsations largel, sn the protvable Acmand for detergents, we

heve added enother 1,70 «ens tor consumpticn 1n thie field.
4.2.2.5 Contair- re

Ther~ ja & .+ Jolarge potarntial Asmand for gmall vaAcuum-fcrmed
contaners f r cregae youghurt, 1-e-croam ang pharmaceutical products.
Containere fur veushur. And phamaneutical products are a.ready being
produced :n Folyatyrene and {or jce- Cream 1in waxed paper. Care would
be neeled in crlendering the thin P.V.0. sheets required, but >ther-
wise there is no reavon why all th. st1ffer containers should not be
made from P.V.C. and ‘he flabtier rer, e.g. for ice-cream, from L.L.T.F.

About 2,7C.: ‘ong of .70 rasan are sstimated t- be required for these

Applications in .9k) together with abour % +opg of prlyethylene for
the very ligh: :ice- "TOMM CArting.

Larger containere nclding (-% litres, mostly in the fom of jerry
cane are slre~ly tuing blow+.0uldad and there ;s lakely to be a major
increase in the dumnnd 12T them. ™May are us a8 water containers,
€%8oline ocontainery (¢f .or antistatic *reatment) and containers for
lubricating oils. Herc, of th products Available, polypropylene is
momt suitable and betwoen 90U and 1,000 t/a is our estimation for
1te oconrumption by 1980.

4.2.2.6 Crates

There is a gTowing use in Europe of polypropyleme for replaoing
wocd and metal in the production of cretes for holding bottles. Great
interest was shown in their production in P.gypt though manufacturers
who had startad Producing them said they were a 'hard gell'. They wre
obviovsly amch mors expsns‘ve than the wooden crates at present widaely
vaed i Egypt but have far greater durebility and need negl.geable
muintenance. Wood has to be imported and no doubt strong offioial

Pressure will be upplied in appropriate instances to make use of
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these plastic crates. It s difficult to make realistic estimates
under thesc ~ircumstances. Thus, if the beer bottling industry
changed 2ver entirely to F P orates and, assuming thess t> last
five yeara, ', M0 tons of polyprepylene would be required per annum
rnow, much mare to get ‘Lo fi-at started. The soft irinks industry

could consume another [,000 tons per annum. To get cut of this

difficulty we took the current UK demand for crates and scaled it
d-wn to the FTgyptian market pro rata to G.N.P. and population and
~btained a demand for 2,300 t/a for polypropylene. This would be
today's figure and we thought an increase to 3,000 t/a in 1980

reagenable. |

4.2.2.7 Hrapping paper substitute
Polyvthylene f1lm could be used in considerable quantitites to
replace ordinary wrapping paper. This would be produced from the
lay-flat tubing sbtained as an intermediate stage in the production
of nags and sacks. The t-ta]l demand in tons, however, is not very

great and can be congidered to nave been covered in the L.D.P.E.

required for sack production.

4.2.2.8 Shrink film
This can be produced by stretching lay-flat tubing during cooling

by & special process which leaves the film dimensionally unstable so
that on re-heating it contracts. [his is used in numeious applice-
tions for packing irregularly shaped articles such as poultry snd
joints of meat as when shrunk it holds the object tightly. Much
interest has been axpressed in this application in Egypt end 100 tons

per annum has been allowed for the consumption of this type of film,

po.yethylene of course being used.
4.2.3 Electrical Products

e Government has in hand & major project for the extension of
electricity supplies to rural areas and hence the demand for electriocal

equipment is likely to be very groat. There is & well established cable
industry in Egypt already consuming nearly 5,000 t/a of plasticized P.V.C.
compound and & rapid increase is expected - 207 p.a. for at least some
years. We have estimated a demand of betwesn 15,000 and 16,000 tons of
P.V.C. compound in 1980 or sbout 8,000 tons of resin.




-7 -

In the UK the offirial forezast .3 that 4u]og wWil. (onsume aimogt
equal quantities ~f F.V.C. rea:n and polyathylenc but w rave fount titveg.
interest in polye*hylen: here. Apparant .y iva g, ig, telephizn: anle weg
‘ried on a smail mcaje Lyt ws understand the quantitieg row teirs ised are
negligeable. However, we feel aups B URE MUS’ Coume ard we havc allwed

A consumption of S. t.ng 14 ; jRo.

N> gramophone records appear to te nade now N Typt and r any caae

they traditaenally use a Coepulymer.

About 115,700 TV 363 &re oxpested 1o be made Per annum by 190 andg
the case and back Pr>)ection are suitable far mculding in p~lypropylene
and this applisatinn sheuld congume Y0 taong, “road~aat receivers ape
n-rmally small, the Pritted circuits woul i need resing nct te be made sn
the Alexandria sumplex. 120,00 were made in 1771 and 1t geoms W1 Ke .y
that thiw quantity will increase noticreBlly. “ven “f we a;low 20C gm for
& polypropylene case on each set, the consuaption weuld only just exceed
20 tons.

In the fiold of domestic appliances, refrigerat rs and wasking machines
Are made 1n Keypt and between 800 and 900 tons :f high impact polystyrene is
expected to be nceded for the linings and the trays, etc. of the former.
While thie night with great difficulty be made in vacuum formed P.V.C., it
is with regret that jin the present stage of technology we must advige
against thig. Washing machines could ecneume ab.out 5% tons of polyprepy-
lene iy 1 ¥¢ 1f pe Pr8ut ccst ~luminium bowl be “hanged for sne f
polypropylene and the impeller changed from phoncl formaldehyde resin to
polypropylens.

Pluges and sockets and similar uwsall items have for & great many years
been made from phenol-fomldohydo moulding powders and were produced,
almont entirely by the private sector, to a value of LE 60,500 in 1971.
Plugs, but not well fit.ings, could be P.V.C. but it je probatly scarcely
worth ocontemplating a change over.

4.2.4 Autmtin Agglioﬁtto_n_!

Motor wvehioles in Egypt are normally made under licence from some
Europeen {or, possibly in the future, Japaness) companies so that it can
be assumed that the &verage quantity of plastios will be used. Using data
from Buropean sourcen, the demand for plastios in automotive application
in Bgypt is likely to be as followst




L 18 -

Number eztimntad

4+ he produccd Wt of plastics
1in 1980 _oypt_ o perumt  _ Totsl plastics
17,000 LTy oy kg X0 tons
3, 00" Tractor very small 10 tons (nominal)
1,500 g 20C kg 0 tons
LA e Priva*c .ar B kg 2,400 tons
Totel 2,010 tons

Beced egain o Buropean forucasts, 20.5% or €17 tons would be P.V.C.
resin mainly tor covering unholstery, decorative uses and :ram. 22.94 or
662 trns wouid be polypropviens ant 147 or 471 tons A.b.S. Tt is considered
kit at Leas: soae of the 5.0.5. cutlets could be replaced by polypropylenc

where hardness was nnt of special Importanice.

While 1t wil) probatly Yo nnssible for much of the F.V.C. applications
to be made in “#ypt, ‘i+ P.T. application will be mainly injection moulded
and it will depund °rn *ho numper 'rff' ag to whether the special moulds
will be justificd. ™urtt.r, ‘he motor vehicle policy will have a major
effcet, thus how tar components are ‘o be imperted via the licensors.

600 t/l of P.V C. Lave bLeen allowed for tnis end usc and 660 t/a of poly-
propylere which may euxc:.ude s>me polypropylene applications but include
aome A.X.S. These figurcs arc & iittle speculative and as mentioned will

depend largcly on m-t.r vehicle policy.
4.2.5 Furnituze

Chaiis and stools are already being made by injeuction-moulding poly-
propylene and in the drive tc save wiod it is expected that there will be
a rapid incroase. 509,689 chairs were made in 1971 and it is suggested
that half these might be suitable for manufacture from polypropylens, thus
saving timber. Assuning 2 kg F.P. per chair, cverage, 500 tons of poly-
propylene would te required, now rising to 1,200 tons in 1980. A further

300 tons mignt be coneumcd for atools.

Discussions heve indicated a potecntial of 200 tons in (980 for carpets,
carpet backing and seat covers - the producer of nylon carpets might be
persuaded to change partly or wholly to polypropylens fibres.

A large number of applications in furniture will involve P.V.C.
supported or unsupported shect. The borderline between furniture proper
and domeetic applications such as curtains, table cloths, stc. is very
narrow and we have allowed 750 tons of P.V.C. resin for such applioations
in 1980.

.
5




Uther umen in furrniture ar. MBanay in TumMr and productg lire Foper o

which cannut be produce: fyoe PolYTera to be made at A oympdrie.

Lavat.ry seate .1, TEYEY mre, ar PERBENT, DRITLy male Toom o pra.)
f rmaldehyde roulding powder it thay are namtyyfuct pey andl trittle ar e
a change 5 polyrrepylen: wilg Yo welcom A, LRSI JA o year will
Pe needed in 147 and we f-reqe. a dulaing by L . Thia means the

~oneumptiin of SO0 tone of g lyrroryere
4.2.r Building

Thig ir 2ne of the iargest 1 f not e largus' coneumer ¢ rlasticg 1r
Burcpe but very (ittle irtervst fios Leen n:ted 1 Dpt. The “lirats o
nf course d1{ferent, a gren’ many plastic appii ations are ConRested wpen
the remcval of reinwater or Preventing 1amp penc'rating a s.r.~t_re. early
hAlf the ume of plasti.m ir the UK 1n conne-ted with riumbing ani here the
very cot;licated water Byetams inside houmer with peot tanks, asmoetimes
supplementary tanis fr central hea‘iny appli-ations, “owbiret wi'n the
danger f rold nater ayatems freszing ir .. .4 weA'lrer, zive oncrmo.g 8:pe
for plastic materiai. M. waler syntem in Tgyptian homern ia ULy much
simpler and nc precautisne are receanary against “reczin Nan f the
cther use of plaatica ig rornected with (nmulatisn, adhemives ar i o rface

coatings nona of which involve rredurte 0 Ye made at Alexaniria

Ifter disoussions at the Ninintry of Housing and Construction, a rcugh
TACTo~e dnomic picture wam drawn up which discicered the amall plential for
plastics in this field.

The total current budge? for building and conetructinn, incliuding
“ivil engineering, was LE 500 million ~f which 497 or LE 225 miilion wea
for actual building. 157 of thia budget covered 'finishing' and about 1
°f the finishing budget included products that could be made from plastice,
that is a value of LF 34 375,000.

It was ccneidered that 307 would at prosent actually ve plastic appli-
cations rising to 607 in 1980. The overall growth was subject tc Government
decision but 7. p.a. might be taken As reasonable figure. Taking LF 500 aa
the cost of & ton of plastio product, 6,900 ton: would be required in 1980
of which probably no msoe than half, 3,45 tons, would represent products
made from 'Alexandria’ rew materials. Prom other sources we obtained a very
small estimate for reinwater goods, 130 tons, while electrieal conduite ara
Peing made and expected to consume 800 t/s by 1980. Finally, one manufac—
turer has installed » project for making P.V.C. corrugated sheot




for which we have all 'wed 500 tons by 1980. The remaining 2,000 tons,
frankly oni A JuLss, will be f1vided equally Letween polyethylene film and

pipee, and polypropyiene F1pes, 1. €7 t/a each.

It will t anpresiated that our contactg with the building industry
were gtrictiy aimited whach largely expirins the vagucness of the inforw-
aticn.

4.2.7 Shees

This is & majr outlet “or plastics an Fgypt. Shoe production 18 &
major industry, F¥. private. Thus 21.3 m pairs of lcather shoes were pro-
duced in 1772, of which about ' were axported. In addition, 4 million
paire of ali plastic shces and 2.4 million pairs of canvas shoes were pro-
duced. The producers expvc' a majer increase in the production and demand
for plastic shoes though they dc sound a warning +nat fashions may change.
Increase in other types »f shoes arc much more limited and there is & semi-
~fficial forecast of 28 million paira of leather shoes being required in
1980.

It is further estimated thet if P.V.C. was 1n free supply and the
injection moulaing equipment available, half the leathor soles would be

changed over to P.V.C. due mainly to the growing shortnge of leather.

The demand f-r various types and the P.V.C. required in 1980 is as

follows:
Number of P.V.C. rompound P.V.C. compound
pai.e . domand per pair _required
All P.V.C. shoes 15 million 366 5,500
Canvas shoes with plastic 4.6 million 321 1,1%
goles
Leather shoes with plastic 14 million 285 4,000
soles (i.e. 50f of
production)
Soles of shoes with arti- 12 million 250 3,000
ficial leather uppers anamad
13,6%
This gives a total of 13,6% of compoand or sbout 8,140 tons of

P.V.C. resin.

e artificial leather for the shoes mentioned as having these uppers
is being made by spreading & plastisol on a fabric. Such pluntiloic, being
derived from emulsion-polymerized P.V.C., cannot De made from Alexsndris-
produced material. While it i3 planned to install a calendar whereby the




coated fabric can be made by the altornative rout. from suspension grade
P.V.C. the fact that the spreadin; auipmernt is already irnstalled, makes
the ohange over very proolematic and w. would o unecl walting to see how
markets develop before reaching a de. igior as *c a change yver. Some
700 t/a o1 P.V.C. resin would be required ty 1JRG.

4.2.8 Qther applications

4.2.8.1 Industrial

Some ropes are already being made from polypr pylenc and the
demand is likely slowly to increase. [n addition, fishing nets which
are guitable for production »n the same equipment are made from poly-
propylene ir s-me countries, notatly the Prilippines. In Egypt, nylon
is at present proferred, ™t we foresve mcme 'directed! change over when
Polypropylene becomes available. We have thercfore ajlowed 1,00C t/a
for the combined applioations.

There would ale> be a small demand for flexible ripe and sc=ction.
We have allowed 1 tons of P.V.C. resin f~r this and 5 tons of
L.D.P.E.

There was considcrable intercst in plaatic fish trays 5 rerlace
wooden ones. Ideally thoy should be made frot H.D.P.B. and as they
were liable to be kept 1n rofrigerators, P.P. was >ut of the question.
It was considered that L.D.P.T. could be uied for this application,
provided the trays were made thick enotigh and 250 tons was allowed
for this purpose.

Storege batteries were buing assembled on & considerasle scale
in Fgypt, the osses being from ebonite (hard-rubber). The 'five~year'
plan savisaged a factory to make 240,000 batteries per annum, the cases
being from hardened reclaimed rubber from tyre manufacture. We are
recommending this be abandoned and machinery tc make thees cases by
injeotion moulding polypropylene installed. Due to the large number
of different sizes and hence the number of moulds which would be needed
it wae decided to restrict polypropylene production to nine most popular
sises and this would consume 1,000 tons of polypropylene by 1980.

There are also considerable production of ancillary articles for
the textile industry such as pickers and bobbins which could consume
perhaps 100 t/a polypropylene.
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4.2.8.2 Domestic_and hounewuar
Here is a major opportunity for plastics, the only trouble being
that a larke prepartion of articles in this field are traditionally
made from poiystyrene or thermosetting resins. Some of those made froa
high impact' polystyrene can te changed over to polypropylone as can

certain of th. articles made from thermosctting resins albeit wi‘h some

chenge in thelr feel and appearance.

by injection moulding. P.V.C. would only have specialiged applications

|
The products from polynropylene would almost invariably be made 1
in this field. |

|

Most manufacturers agree that thc market is many times the exist-
ing one, conscrvatively put at 2,000 tons. But it would not just be
a question of a larger numbcr of the same articles, the increass in
salcs would come from different articles for which new moulds would

be required. |

T™e types of articles falling into this group include the following:

Plates, cups, saucers Pencil boxes
Knives, spoons and forka Photo frames
Badges Picnic sots
Brush handlcs “oys and games
Clothes' pege Dolls

Combs Trays

Condiment sets Vases

Fgg cups Plate racks
Hair slides Telephones

Ink stands Kitchen bowls and buckets
Lables Educational aids
Pipe clips Buttons

Penn trays ' Ornaments

Hand bags Luggage

Belte (clothing)
Nommally, by ckecking in the shop, plastic articles appeared to
be cheaper than the corresponding glass, metal or enamel products.

We have allowed 2,400 tons of polypropylene includimg 4 U .ome for
polypropylene suit-cascs replacing leather, 2,000 tons of L.D.P.E. and
730 tons of P.V.C. resin as supported and unsupported sheets mainly for
handbage and other applications replacing leather togethsr with a small
quantity, 100 tons, for P.V.C. injection moulded articles.
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4.2.8 Summary

The following talle sumn up the eatimatel iemands in. h. vari e
fields in 1980:

P.¥.C. reayn weo BT, F.E.

Agriculture 14,500 A 2 X
Packsging 18, 400 24,14 1 TY
Eleotrical 7,000 500 For
Automotive 00 - Her
Pumiture 7% - Lt .
Building 1, 300 1,34C £1°
Shoes &,1 - -
Other applications 3.0 2, ¢ 4,40
52,420 29, 2% 20,%
Comparigon of the various forecasts for 1980
BEICIP, & subsidiary of Insti’ut Francais 4u Petrole, had siso pro-
vided & forecast of the Favptian markct though this was ~btainei by rether
different means from ours. Further, IDCAS had recently done a forecast
for all the Aradb States ae had Hoechst for UNIDC in 1363, and those f-r
Ecypt are included f:r compariann. .teme jifferent forecasts are sh-wn
in the table below:
P macro- Our field LICIP macro-
sconomic economic EZ'EICXP field IDCAS  Hoechat
PVC 26,000 53,000 45,000 5,000 24,500 15,000
LDP® 18,000 29,000 3,000 30,000 23,500 15,000
PP 18,500 20,500 15,000 16,000 very small wvery small
Notes

NEICIP state their P.V.C. ia 'resin and compound’, sc should probdably
be reduced a little compared with ours which is atrictly 'resin'.

BEICIP give two gots of figures for their macroeconomic projection
depending on whether production ie or is not in force in Egypt. We cannot
see that this should have any affect on & free market unless the prices are
grossly different. Ainyhow, we have chosen the higher figure for this table.

IDCAS state that their 'polyethylenc' figure contains both L.D.P.E.
and H.D.P.E. This would make their actual for L.D.P.E. & little lower
than that given.
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Comments

“We *hing -or macrocconomic figure is about right, based ~n free
availatility and conventional consicerations. Only the polypropylene 1is
perhaps a li1ttle high die to some subatitution of other plastics not being
made &t *he Aloxandria complex. The much higher figures obtained in cur
ficld survey 4r. lecause we have 183uned A cortain amount o compulsion or,
at leAagt, wery strong onororageset’ U change over trom traditional mater-
ials *o plas*tics. PICIP'a ficll) surveyn and _ura show remarkable agreament
th.ugh don. untirely indepenicn®ly, .nly our popypropyient 1s higher and

that is the result »f sutstitutien.

JRICIP's amacrreccnomi~ optinates assuming no local preduction are
much closer ¢ ours, in fact the totals for the three thermoplastics are

almomt the same: theirs - ©5,060 tuns compared with ours = #2830 tans,

EXPORTS

It is clear that the demand ia Sgypt for polyethylene and pclypropylene
19 going to fall fcr some years at lesst considerably short of tne capacity
»f the proposed plants at the Alexandria complex. Suggestions have been
made that the excess shoild be exported and a special investigation is being
carried cut under the auspies -7 UJNCTAD to examine the possibilitics.
Whatever the results :i suach an .nves! ga*ion, which at first sight does
not seem to preson: sreat possibilitics, we gugrest that it woulid be much

better to exyrt finished preducts. Y reasor for +his is that:

1. Countries such us ilong Kong have already achieved very big
business in this ficld and with Tgypt's geographical adventages it
should be sble 1 gecure sore similar business.

2. While the produstion of the raw materials is capital intensive, the
production of at least some »f the finished producta is distinotly
labour inteneive and here Ggypt hes a big advantage >ver the more
industrialized comtrive. nany

3. As a result of eff.rts oy UNCTAD,/industrialized countries are giving
favourable import facilities by reduction or elimination of tariffs to
non-traditional manufactured products from developing countries. The
current position is shown in an Appsndix.

4. The capital expenditurc on equipment for processing the pimstic raw
materials has in many casen td be paid for in hard currency and the

logical way to pay ior it im to export a quantity of the gooda to be
made from it.




At the moment, uxporta f 4. principal commodities rroduced in Egyrt
are on & budget tasmis and it ia the functicn of the tradc ~rganization tr
locate the customers. This excludes na) r Larter dea’s, o.g. with Basterr
Furopean countries which would be crganized at a higher level. 7utgide the
budgeted exports only limited offorts appear to be made ‘5 .brain tusinees,
most of the producers sell all they can make >n the home marxet and there

is little enc uregoment to export.

It is thereforc recommended that an export group for plastic products
be sut up under the Buspices at one of the trading organizatisns. The
mombors of this yroup shall be pecple with a gyod knowledge ~f rlagtizs
application and will be prupared to travel abp-ad sceking business.

But currently with this, a UN project (UNIDC sr UNCTAD) shall be
carried out to locate the countries to which :the prospects for expcrts
of plestic products are most favourable and to make apcecific proposals
for agents or importing fime in those countries where this is appropriate.

If the Arab Prec Area really gets under way, there should be conmider-
able scope for oxports of finished goods to other Arab countries but at the
present time the tariffs represent a gtiff barrier. Although figures for
the estimated consumption of plastic raw matcrials t- these :ccuntries are
available up tc 1980 (sce Appendix), these are not really comparative

without & knowledge of impor+ed plastic products and products containing
Plastics, which could only be obtained by a detailed study of the import
statistice of each country and probably discussions with pecple knowledge-
abio in this type of business. It is agsumcd of course that the duties

of the propomed UNIDO/UNCTAD project would incorporate this.




6.

- 26 =

DEDUCTION. JTiOM MARKETING LiVELTIGATION

(1)

(3)

If =11 the P.V.C. vutlets develcp «r forereen the capacity for
P.V.C. redn in tie slexwdric complex ~v pl.aned will fall
short «f the mirket b rver 10,(X0 ton.. ‘ome of the P.V.C.
“ppiications re, however, s littie npecul.tive .nd thers would
be no difficulty in reducing the demand to c pecity ievel.
P.V.C. bottles replccine gline bottles wnd solew of shoes
where tlie capit.l expenuiture i: pu.rtioul.rly high come
p-rticulrrly to mind,

Tie pclyethylene i rket however f:1lle srort of the planned
capecity by some 16, 00C tons. If however only vtage I of the
complex gues .he.d some of the pclypropylene applications could
be tron:ferred to L.L.P.C. acturlly {t 4= conri{dered thet the
following couln be tr.ncferrac: 'pipes for {rrigation’,
Irvetory ce ts, hilf the jerr; ciis, h.if the gener-l housewear,
i.e. nerrly 5,000 ton: of L.D.P.3i. This would therefore reduce
the surplu: o .pacity to ll,O(ﬂ'.tons. The aultern:tives would
seein to be to export the pclyethylene for -ny price it would
fetch, (cout{on Dunpin;) or produce pcliyethylene goods for
export which i de 1t with in more det~{. in the section on
Lxporte or to run the plint below czpacity. The effect of
doing the l.tter {. shown with .ome comp.rative costings
further on in iection 7. The effect of thie oper:tion {s of
cource complic-ted by hL-ving to meke & ‘ecision on how to
dispose of the exces: ethyleme.

The polypropylene uarket falls nearly 10,000 tons below

capocity. Polrpropylene {3 however scheduied as o seocond
stage project .long with ethylene glyool and polybutadiene.
There i nothing inherently impracticable tn sransferring
polypropylene by itself to the first stage it neTely meunds a
higher =dditionol cost. However, we ch-ll wvee more olearly
what it involves when the costingr in Section 7 are examined.




(4)

(5)
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It will be . ppreci.ted thut the reties of the PP/LDP PVC
capicrtier .re completely cut - f “tep witi the cem:nd {n
Western iurope. Tluc in the U.l. the ~onsumption cf PP ¢
relotively high but ever ir tie forec. sted r-ti. for 13A( ¢«
only 34/66/100. T.e ¢ ‘breity of the flex ndri. complex rhows

. rrtio of 75/"1‘!2/10(' 8O0 thot 4t {c clesr th-t the polypropyiene
capacity, in prrticul r 45 mucs too bigh comparea with the

¢ pacitier for LLP. n¢ PVC,

Purther some of the P.p. “pplication: .re  little 'forced’.

In a free economy may of then woul. be -iide from sther plertics,
sometime for technic .| reanonr no fionet {mer bec:une ¢lie
ilternztive row m. teri:i wou.a be che.per. If ‘herefore {t

is deciced to imnlewent «t €e 2 it r earlr i-te {t {s f..portant
that free supplier of Peiypropylene be made ev.flable ot an
errly dite 30 that the plasticr industry in Zgyp* c.n become
polypropylene oriented.

When consicering these estim tions it should not be forgotten
that the refer t~ . sisngle mouent of tine only. Ubwiousiy
provided processing equipment e vi{labie the demand for the
Polymere will tncre..se rnd excess capicity will gradually be
absorbed. Thus even by 1983 our, admittedly very tentative,
forecast wuhown s demend for 25,000 tens of polyprop;.ene .nd
sore than 35,000 tons of L.D.P.C.

It will be :pprecinted th.t 211 cur estimates of consumption
have been m:de on the b.sin of free (v:{ladbility. The
Jovernment can hold down the demznd to ny level it choores
W limiting importe of squipment or .uateriels. But it is no
use holding down concumption of plastics t111, scy, 1978
and then expecting them to rice to the estimrted level by

1980, there myy easily be a deloy of 3 - 4 yesrs, perhaps
more.
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DEDUCTIO. . iTOM M'RLETING Lo VELTIGATION

(1)

(2)

(3)

If a1l the P.V.C. outlets develop us foreseen the capacity for
P.V.C. recin in tie ilexandri: complex «u pl nned w,ii fall
short f the m/rket bt cver 10,000 ton:. ‘ome of the P.V.C,
“ppiitvation: re, however, 2 little ppeculutive cnd thes would
be no difficulty in reducing the demandt to ¢ pecity evel
P.V.C. bottleu repiccing gline bottles and solev of shoes
where tlie cipit.l expenuiture {. p.rticui.rls high cune

p rticulcrly to mind,

Tue pclyethyiene n rket however f:lle siort of the planned
sepecity by some 10, 00C tonu. If however only wvtage I of the
complex guet ..he & come of the pclypropylene applicutions could
be tron:ferred to L.L.P.C. actully it 4s concidered thet the
following coulc be troncferrsu: 'pipes for irrigation’,
lrvrtory ce tu, half tre jerr; c:us, haif the pener 1 housewear,
t.e. nerrly ,00C ton: of L.D.P.i. This would therefore reduce
the surpluc cipacity to 11,000 tors. The «lternitives would
ceen to be to export the polyethylene for on;- price {t would
fetch, (coutiom unping) or produce polyethylene goods for
export which i de 1t with in more det-{. in the section .1
kxporte or to run the plunt below capscity. The effect of
doing the lctter ic mhown with some comp-rative oestings
further on in fection 7. The effect of thir oper: tion (e of
cource complicrted by L-ving t0 make & ‘ectsion on how +o
dizpose of the excect ethvleme. '

The polypropylene aarket fulls nearly 1™ 000 tonn below
capicity. Polrpropylene {s however sch.eduied =s o second
stige project .long with ethylene glycol and polybutadienes.
There it nothing inheremtly impracticable n transferring
polypropylene by itself to the first stage it merely meuns a
higher sdcditions] cost. However, we th-ll wee more clearly
what {t involver when the costinge {n Section 7 are exmmined.
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It will be Ppreci.ted tngt the r-tio: of tre PP/LDPy PVC
capacitier ure completely cut of “tep with the cem:nd {n
Western surope. Tiup in the U.b. “nLe conmumption ~f PP 4.
relitively high but even - tie forec.cted r-ti. for R ¢
only 34/66/100. Tue « predts of the flex. ndri. complex thowg

v P40 of 75/012/100 wo thet it 18 cleir th .t the PO lypropy iane
capucity, in prrticul r ¢ much too bigh u»aperea with the
c-pacitier for LLP. n¢ PVC.

Purther some cf the P.P. “pplications ure = little 'forced'.

In & free economy many of them wou.. be ade from nther picetice,
sometime for technic.i resnons nc sometimer bec:urne *ie
alternative row m teri.i wouia be chewper. If therefore it

is deciced t, {mnieent ¢t €e 7 1w oearlt o te it ie L.pertant
thet fres supplies of PCispropyiemne be made sv.slable it an
errly dote so that the plssticr {ndustr; {n gyt con become
pPolypropylene ori{ented.

When consicering these eetim. tions it wheuld not be forgotter
that the refer to . single mouent of time only. Ubviousiy

provided processing *quipment {t 'v.{labie the cemand for the
Polymers will incre.se rnd excers capecity will gradualiy be
absorbed. Thus even by 1983 our, cdmittedly very tentutive,
forecast shown a demand for 25,000 tons of pPelilyprop, .eme und
sore thun 35,000 tons of L.D.P...

It will be ippreci.ted thut 11 our sutinatec of consumption
have been mrde on the b.sin of free .v:{labjlity. The
Government con hold down the demand to .ny level it choores
W limiting importe of oquipment or azaterirzls. But {t is no
uss holding down oconcumption of plertics t111, ecy, 1978
and then expeoting them to risce to the estimated level by
1980, there msy easily be a deloy of 3 - 4 yeers, perhaps
more.
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Jlowever the econonic control exercined by the Government
..xes it pocsible to 'bend' . li*tle the concept of free
vail bilit;. Thuw, in awmy sppitcetions: fertiliser sacke,
split fil, woven poi,prup;lere o cki, bottliec -nd other
cont-iners, pipes for irrigition n¢ Jrcoin.ge, the Government
can oruer - ciunge over provicec it in o tiufied with the
pinstic pruduct, both technic.ils ud econosé:.lly (although
if in the long term foreign exch nge 6 5 ved economic visbility
moy be stretchew .. littla). That {: {mportnt {a thet the
piastict procuct be thorouguly triew out weii {n advance ' 0
that any snags to {ta monuf cture ond use c n be overcume «nd
“ctual production :ctirted before the coming on stream of the
alexandri. plcont.

(6) However every po- zible .tey shouid be t.ken to encournge the
ur.e of prowucts from P.V.C., L.D.P.Z. and P.F. by {ncreasing
the uvail-biiity of raw a.teri. le where producer: ccn use
them .nd aiscoursging ti.c use by t.riffs or otherwise of
compet {tive n:teri. lv. Mny of thene ctions .re stresced

in the recon end tions.

Mention munt be 1 de briefl of the effect of using plasticse
on other industrier and on the sconomv generally. In many
inst-nces plautic products will repl.ce thoue of other
inductries, cement, gl um, ,ute, etc. 11 well establiched

in Egypt. #e L .v: not itempted to exomine the effect pushing
pirotics wiil L. ve on these {nductries. Cenerslly the
m-nufocture .na -pplication of plastic products are lebour
scving 'nd hencc employment, :t lecet for the time, decreassd.
It should be mentioned that one factory manager guve it as
his opinton that if plastic crates superceded wooden ones

in his inductry .t least 6(C mem, now e.ployed in making and
repairing cratec, would be thrown out of work.

P . L 5 . AT
A T T L L N Ve B R G pddet 0 iga N g L
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_‘PLU_T m'gw /.urg' E.‘.‘l‘;!&;
7.1 V¢'£1mwnc in operation of giont =0 pl nneu

It 4 clea thet sny wpectfic reconaenc.tion: will be

irtis -tely bound with . dect: fon . ¢+ Wrether _he compiex

ie 1o be brought on stre.m fn -.ne Etace Cr twoe, de think it
therefore helpful to rough vut it. 201t wd tr nefer price f
othriene nd {ts effect o1 the cont of F.V.”. wnc LLI.P.I. by
oper- ting ti.e complex ir v rioun v 6 nd thern rec how the result
differ.

The -ix gets of conditicnc comp.reu ‘re the fuiiowing:

() Bringing on stre..m both “tagen togetlier or ne rly together,
the cout and tr.n.fer price of the ethylene being brred or
the BIICIP report.

(2) Bringing on :tre.m the firat “toge onlvy, full sperstion cof
the ste.s or cker, the P.V.C. n¢ L.T"P. .. pl n*e, Wurning
the excesr eth:!iene .r fuel & #y {ncorpor ting the propylene
in L.P.G. and vel.ing the butcdiene fir wh. t it will fatch
in the world nrket (we h:ve .counec : price of Ut 100 per
ton f.o.b.).

(3) 1e (2) but the polyetiylene plnt onl, being oper .te! to
give the home-ncrket demand i.c. 35,00 t/. (including
therefore the estimited ouLdetitutfion of polypropylene),
the extrs excers ethylene g+in deing tre.ted & fuel gus.

(4) Ae (3) but the vteca orccker now being oper-ted below c.pacity
to give only mff{ctent to produce the 58,000 t/a ethylene
sufficient for the V.C.N. plnt working to ccpacity and to
acke 35,000 tons of polyethylens.
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(5) as (3) but with polypropylene production and the rteem
cr. cker oper. te 't (till lower ¢ p.city t» muke 53,000 tonsn
of eth, lane sufficient for the V.C.h. plint end to melke
29,000 ton- of polyetiylene. The propylene co-produced wi.i
jurt hippen to f 11 {r the right r.tio to nake 20-2.4000 tons
of pulyprupylene, the trorfer velue of the propylene being
w: fixed by BZICIP, j.e. U'? €6 per ton.

(5) At ccheae (9 but with the trenefer v.lue of the ethylene

being r irec to W3 itLo per ton.
The renults -r¢ shown tn the foiiowing tcbla:

I3

Aly figures in ULY per tun: 1 UL dnlaer L L.435 (commercias rate)
g p

.cheme (VISP SNV 5 Tronufer price Cost of Cost Trensfer Coot
eti.ylene of eti lene FvC of price of of

coupcunc LDPL propyiene PP

! 55 4 R°,U 251 237 66 257
2 4.2 1183 310 270 - -
3 1034 JRUNT 323 Jev - -
4 98 132.6 3i9 310 - -
5 59.6 123.4 312 3715 66 33
6 15.0 105.6 306 311l 100 REY

The -iethod of working out these v lues w.g to ure the BEICIP
cate from Tobles 1 to 6 on pp. T=12 and ~lso the value of the
co~nd by-products on p.15 of Vol.II of their Feesibility Study.

The valuer of the co- nd by-products were changed so as to

value but.diene -t US$ 100 per ton and other velues altered as
nececs.ry ..ccording 1o the variou: schemes. kxcept in scheme 6
where the tro.cfer price of propy lene w. r. deliberetely increased
by 50, the ethylene .ctually used chemically vac wade to besr the
residucl cornt of operating the cracker. The mark up between the
cort of production and the transfexr price of ethylens used by
BEXCIP war uced in all the ochemes.
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When de..ling #ith reduced praocuctior the fixea costs were caft
unchenged while the price of r w acteriil ..id the varisbie conts
~ltered pru.portionsliy to the cecre-.se in proguction, e re.lise
this {u = 1ittle 'rough' but we ¢'d nct hive wufficlient cet. 4§ le.

inform. tion tc mike the ¢ leu. t' - in .1, .trer Wi,

Due tu the lower ethy.ene conteut of tie P.V.C. tre effect ~f

the d{fferent echemes on P.V.C. cort 1% much .est than t..t of L.L.P.2.

quite ..pert froa the f.ct th t the V.C.¥. wnd P.V.C. pl.ont: teing
oper:ted {n ~ll six scheser .t full ~ p.city.

If ctrge I ts tn be operzted {n ..cvance it - zlearly best to
opernte the cracker according to rcheme 4, {.e. .t reduzed sutput to
giva ufficient ethylene to ¢ t4.f, 40C. . f V.C.M. 1nd P.V.C. Capur iy
but to muke only 35,000 tant of L.L.P.C. inote d of 45,000, We ¢ not
think it possible to coneider exports from sche.e 2 wi.ich <t first
zight looks more vi ble, the ccast of the poliymer: will be tas high.
SXporte wiil onl; be even possibie 11 the coct of the poiyaers {c kept
down by imple..enting :cheme 1, {.e. both et geu being brought on wtream

sirult. neouely or nerrly so. We st mentior. th .t we see no serious

problem: erising {f for in-tance polypropylene nd, preferabl;, the

other producta st.rt being produced up to one ecr <fter the impieaentution
of St:ge I, thiu is very lifferent from imple..enting vt.ge I .nd post-
pening stage II to wome incefinite dzte {n the future.

After concidering .11 the p~.inte arining, our rucom.endction
would be to oper.te the full rchemes ..5 in (I) except th.t the ethylene
glyco) might huve to be sold on the worid mirket if the Cajro complex
were not ready to taks {t.

Two other suggestions might be mentioned though we heve not the
dat. to ew: luate thea in any way.
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(i) Tre V.G nd P.V.C. pl ntc aight peraapt be exp nded By 10,000
vome anc the cap ity of the L.D P... pl nt reduced by 5,000 tons.

Thin ¢ nge woud _brerk bout the 3cae qu. atjty of ethylens,

(2, Usc  lighter @ oitn . 1t - .1 cher. Thir wou'd hive the effect
St incre. sing the prowuction el L, iene -t the expense of the
propslene (nd aigher LyuFo=c.Tbuni. & cuitab.e n phtha wouid

appe r to be ve il bie frow the C.ro comp.ex where a full r.nge

4o phtha e toppec n¢ cnlv the higher boiiing portion =ent to the

reformer to procuce xylenes.

It however ot g2 I1 ¢ poutpone. for uome ye:ry consiueration
ghouic be given Y selltn; tne propylene for chemic ) use r.ther then
{ncorpor .ting it in L.P.G. Thui. would mean gplitting the propylene
from the prop:ne ‘na it ic not ¢t w1l cle.r whether the firet stage ¥
would cover thi. without some Lauition. } expense. So we heve not

.ttempted to ev. lu te §t.

Prop; ien. chouls hrowever feten U.$ 50=60 per ton f.0.b. in the
free m:rket which if = jmprovement on Us$ 37.3 per ton ao L.P.G.
There Te nunerou: prop/.end confuners not tied to ~ny supplier end

wiiling to buy ir tuv ‘he pect merket.

7.2 Alternctive ploni:

During the vicit to the cgypti.n Petroleum Co. at Alexandri:
various itern tiven were dircussad in crce 1 Woe found imprecticable

to proceed with tlLe whole project.

One w5 . Ger.-n process which, using & 11ght nophthe with a final
' boiling point of 130°C, converted this {nto 4 mixture of 1.6 pto. of
ethylene .nd 1 pt. of cetylene. The totel investment for producing
92,000 tons of etijlene .nd 58,000 tons /cetylene wis Ueg 26.3 m. This
comp:red with ULY 2.7 m for procucing 11,000 tons of ethylense, 33,500
: tons of propylene .n¢ 10,000 tonz of butadiene in additfion 57,000 tons
i of very high intiknock g.toline, 16,000 tons of fuel oil and 18,500 tons




of L.P.G. by the pro_ect .« pl nned. Thu ~uut of the etyiene pronuces
woe ot.ted to be Uif i/ Lor tin nd che ctiaylene UL 71,3 pur tor.
Thin comprrew with U0 5.4 per ton tor ethrizne producor b, the .ren.dox

eracking prorese.

The meut {nteresting outlet for tue eth iune/.cetylone proces
wou:d be to chiorfnate trne eth lene to cthylene &40 orfoa, op x tne
Lotter to vingl chleride ind ydrogen <h'crt e onf re ot the aydrocern
chlorido with Lcetylens *~ give more viny! chioriice. In thesr,; -cuoe
259,000 ton:. of vinyl chluride coul. be provuced by thic proons. 43
ie.ving 30,50 ton . f cth:lene f.r otier purposer, e.g. prlye*hyion
If thi coul. be sncled uown to me 4fth 3t would be {ntoresting tc
produce come SC,000 tons V.C.M, bt tie rosdau | cthylens, 6,000 *ru.
would net be eufficient for wvilb.e polyethyienc pl nt. Aicn oo
rel. ti{ve cipital cort nd oot of uper fion woull be rubstint{ Ll

incre~sed,

But ¢ gonere!, proce er invilving  cetyiene production froo
strher hycdroc.rdonr re trick: to ~perctc, ofter ‘roubleiome, yieide
foi.ing £~r short of the verdgn o pactty. He cunot rocom ond th.em

fur o developing countr-,

J elmpler altern. tive 4 the tuly complex would be to start by
erocting the viny! culoride polymor{r tion nd compcunding pl nt -~nc
purchise the vinyl chloride for the first few se.r.. We have rsttemptec
to ocleuls te, somowhet epproafw. telv, whit tie eiwings {n foreign exch nge
might be.

de have used BIICIP figures where 'vril-ble, comprrec F.V.C.
polymaricing «nd compounding with #‘ -ga I of the process .nd :ssumed:

(1) The foruign exchonge element in the “PVC plent" only {& proportion:l
to that of Stage I of the complex =& a whole.




(2)

(4)

(5)

(6)

(1)

et
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Utilities nd servicer for the PVC plunt have been caloulated

pro r.te to the whole complex, this iu probabl too high.

It i coowaed thot the o pit. . §. borrowed over 4 yeuro for

Ttige I oof tue oapiex onu over 2 ;e rs for the IVC plint only.

Ditercrt ic piyoble 4 G immedictely fter borrowing ind the

> pit 1 peid beck 105 per .nnum im.eui tely :fter the plent is
presunec in oper-tion. The b nfn wosn tokon o fter di: cussion with
the Gencr. 1 Urg.nis tion for Industri. iteation. It ir the praotice
of the French Governmont + prewen to give f.cilitiec to French
comp nies 1o supply plont or the fullowing bosit: no payment for
first two yeors, thon rep.yment -t 20, per unnum with 14 intercot

orn the bzl nce cutet-naing.

In ddition to the purci. we of vinyl chloriuc monomer en eleuent
of foreig. c¢xch nie hat bewn .llowed for purch sing polymers not
boing m.nuf cturui. 40 iucreite in this eloment iu ~llowed over
the perioc rincc it 4r  crumcc ti t more nd cor. ¢ n be purch- eed
frem ooefi currenuy countriat. a extro cmount hac lowover beon

.llowed in the bui.d up perica for erch plint.

The foreigh currcncy clement of it.ge T of the complex has been
t %en . UL 83.8 nd thot of the PVC plent only (including

compounuing) ULl 1l.u.

The co:t of the VCM it token uc UL$ 100 per ton c.i.f., UL$ 140
c.4.f., delivered, duty .nd taxeu p.id ULe 170 per ton. Thin
comp res with ULy 176 per ton oo the price -t which V.C.X. nade
on the complex would bu cherged into the poliymerisation plont.,
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Tiie rosults ~hown in the t. ble beiow h ve not Beon df: counted
to year one o 1t wir nol L)t an, Worth witic uform ti:n wouid be
obtiined W, thi: operction. A1] purcu noe of riw . terd o roe gowred

to hrve been acde ot prerent -y pricer,

“tite X oef complox (Coit 4n ~illton of dcli r )
Ye.r Interait C p1t. L 2o omer Tot.
ep ment: HRTY JONPE Y

i oid ol 1.5 Gt
2 1.34 Kl Yeeh . %
3 2.68 il 7.C 9.6F
4 4.02 e D 1G.5 i4.52
5 5.16 8.33 1.0 15.24
6 4.8} 2.8° 1.0 4.71
7 4.29 .88 1.9 14.17
g 3.76 5.88 HAV 23.64
9 3.22 2.88 1.v i3 1o
10 2.68 8.8% 1.k 1.5

————

Tot s 11771

P.V-C. 0!11;{

Yerr Intoract € pitsl Ve Polgmer Tot
lep:yments  Purchases Purch red
1 il K11 N 4.5 4.5
2 .33 Ftl Ll 5.0 5.13
3 C.66 kil 4.7 3.9 8.36
4 0.66 1.1 4.7 3.5 VIVE
5 0.60 1.1 4.7 3.5 9.9v
6 0.53 .1 4.7 1.5 9.83
7 0.47 i.l 4.7 3.5 .77
g 0.40 1.1 4.7 3.5 9.7C
9 V.34 1.1 4.7 3.5 5.64
1¢ 0.7 1.1 4.7 3.5 9.57

M 87.06
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It 12 0 be m de clewr th t the (bove sumn:tion hcs nothing to
do witl. profits, it is acrcl .1 ttampt to estimate the relative
outgoing in foreign -xchcnge. n thi c.lculution the s~ving over
10 yecrs {:. onl- UL 27.69 m. Jr .n vercge of ULY 2.77 m. per yeor
or L& 1.15 wmillion pur .nW. . fr.nkly doubt whether thin ¢
Juctified erpeciolly et it {s only n~ planned deley to tho complex not
Jb.ndoning it .ltogatier. ‘hilc we h-ve not the data to oxpress thims
{n figures we fucl wurc that building the firet stige in two parts,
{.e. the P¥C polymericcticn <nu compouncing plant firest ~nd then the
crackor, PL .nd VCH pi ntc woula cort more than 1f Stege I was implesented

a8 1 Waole.

It might be rgued thit ther. would ba . further v-ving {f the
PVC polymeriuiticn nc compounding plnt w.c fpetollod firct in that
axpenditure on equipment for proce- .ing the <ddftion:] polyethylene
wou.d be saved {.c. . bout Lu 4 million (U039 «illion). However it
{s pcrt of our over 1 plin th ? ‘ufficiont of the good- m:de from
the new equipment houtd be cxportud, thus defraying .t lewst & major
port of thi: foreign uxchunge expuanditure.

de i ve not therefore includeu .ny c£7ving on procecs oquipment

{n tha over:c1l figurz -bove.

vy
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INVEITMENT COSTS OF PLASTIC™ PROCETING LOUIPHENT

8.1 Xind of Investment Calculations

There are no up-to-date nffers for processing machinery :n

T&ypt so the figures have had to te hawed or rast experience.

The 1list contains the prices only for the processing machines

with the eddition of 10° for spare parto

To put a factory ir -;eration the total irnvestment nay be
9-1007 higher than that of basic equipment to cover the cost of
meintenanoce shops, storage, transport, supply of energy, tools, etc.
Some ef thase extra reguirements may be availatle from Egyptian
sources but this is far from certain and an extra 50 has been addec
to the cost of foreign currency to cover such eventualities.
Exceptions are the compounding plant, ¥” and the calender { where
equipment is supplied in a more complete form' 207.

An average of 5% of non-returnable scrap must be allowed for,
80 this must be added to the total cost of capital 1f full capacity
18 required.

Prices have been estimated at 1972 values tut an increase of

15-20? p.a. has been taking place 1n European countries.

8.2 Separation of different _producti.n lines

It 18 & golden rule that different plastic raw materials
should not be processed in the same shop even whun the processing
equipment i1s similar or identical. Otherwise nzrap from different

rav saterials which are mutually incompatible are obtained. The
operators cannot differentiate these and it 1s most important that
sorap and trim from different raw materials should be reclaimed
separately. In view of this the different sections of the
proceseing plant must each work with one raw material only.




8.2.1 Machine costs for processing PVC

Item Comp. PYC Investasnt

ty resin 1.E'000
t'y
1. Compounding plant X ,000 20,000 %0
2. Corrugated pipes 100 mm. O 13,000 170
3. irrigation pipes €70 km.
100 mm ¢ 1,200 5%
Irrigation pipes 250 km.
7% mm. @
4. Pipes electrical 25 mm. @ 1,000 50
5. DBottles 8,500 860
€. Injection moulding 200 150
7. Corrugated sheot 500 %0
8. “hoes and soles 13,6%0 6,8% 2,128
9. Cables 16,000 8,000 600
10. 2Calenders 3,000 94250
11. “xtrusion 2%0 190 3
12. Automobile parts -

10,891
+507% (+ %0, +20° 3,801
29,900 42,400 14,692

The total figure of PVC consumption ie substantially lower than
the total figure of 4.2.8 as the latter includes estimated
requirements of a general character that cannot at this stage be

linked to specific processing equipment.
8.2.1.1 Compounding plant for PVC 0,000 t'y

It is considered urgent that the compounding plant be
installed as early as possible to enable prooessors to got
accustomed to using Lgyptian ocompounds and to find out amy
snags in producing compounds eo that time is available for

overcoming them.
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Thers are 2 offers:

- National Plastios for 12,000 t'y LE 190

Por 30,000 t'y guess o LE 380,000
10% 000
T 75080

- 30! from Pochinox

Capacity: 14,000 t'; compound
9,500 t'y PVC-pipe

Por 20,710 it LE 185,000
Guess: 2’} for compounding 125,000
3,000 t'y 250,000
10% 2§|000
L}
LE 285,000
LE 420,000
LE 705,000 : 2 « L 350,000 tal LE 315,000

mt——

There exist several plans:

The following companies wish tc have their own compounding
facilities: Electrocablc - National Plastics -~ Data.

It is recommended to install only one central factory for
all demands, and this should be 1n Cairo adjoining the lastics
Development Centrc {see recommcndations . Reasons:

Lower price of equipment and running sosts
Concentrated exporience

Central development (lower costs)

The compounds should nct be coloured. The factory delivers
master batches of about 8 colours ae pallets. %o the customer
can easily oolour according to his demands.

8.2.1.2 Corrugated pipes

The sum of LE 770,000 covers the equipment for production of
Pipes. VWhen planning this activity it must be remembered that
special exoavating machinery (Badger' will be required and also




the transport of pipes %o the sitcs will need 15 lorries working in
two shifts. This assumus that thu pipe extruder is in the middle

of the Nelta whare the maximum distance is only 90 km,

[t has been suggested that the extruder could be located on
lorries and the pipes extruded close to the sites where thsy are

required. PHut this 18 not rocormunded beoausc:

no clean cooling water avnilable (1argo demand’
no dust free rooms available

no poseibilities for making yoints

no skilled workers

no repair shop

8.2.1.3 2 Calonders - 1,80C mm width

In this rcspect a license agreemont has to be signed with a
company who has the knowhow of all the different kinds of production
as calendering, printing, ombossing, eto. Buropean ocompanies who
have expericnce in the 1nstallation of a complete modern factory
arc:

ALKOR - iunique togother with Kraus~-kaffei-Munique
Solvay-Paris together with Repiquet-Paris
renolit-l'o1 8 (FRG' with different machine suppliers

The licensor has to train the Egyptian manager and workers at
his own factory, to supervise construction and installation of all
equipment, deliver the guarantced runs.

It is rather impossitlu to run PVC oalenders in cass cleotri-

city fails morc often than once a year.
8.2.1.4 Automobile parts 300 t'y
There arc many differont parts noeded in cach car.

Tho problem is, shall it pay® make moulds for only 20-30,000
parts per year, espeoially if the moulds have to be paid in foreign

currenoy.




When the proposed fectory will run in Zgypt for meking moulds,
it will be much essier tc decide to manufacture the moulds looally.

Therefore in this report no foreign currency is recommended
for the production of automobile parts.

8.2.2 Machine ocosts for procesging LDPT

Inves’.aent
*'y LE*O00
8.2.2.1 Heavy duty sacks s 250 g. o/ 16,330 800
2 Light duty bags (milk .5 g’piece) 1,600 120
] " " (shirts, shrink) 1, 00 165
4 Mulcking file (0.2 =m) 750 3)
S Irrigation sheet ' mm 200 54
6 Bottles 4,800 390
7 Pish trays 25 76
8 Cable S00 45
9 Pipes 720 %0
10 Injection 2,000 1,100
11 Pila 13 ) 36
29, 180 2,869
0% 1,434
4,33}

¢’  Remarks to 8.2.2.1 - Heavy duty sacks
It is recommended to install at least one complete line for
10 » bage’y:

3 extruders at Kima factory

3 extruders at Verts

3 extruders at Bgyptian Plastios

) extruders at Natiomal Plastics
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During our visit we learnt that 9 private factories got the allowance
to install new facilities fcr heavy duty bags from the Mimister for
Industrialisation, the capacities of whioh are unknown to the 0OI.

Before the installation of the 12 proposed lines the possible competi-
tion with these new factories has to be examined.

Type of bags .
There are 2 types of bags: open mouth and valve-typse.

Assuit and Helwan are working with the valve type. These cannot

at present be manufactured in Egypt. These bags are more expensive
snd f1lling them takes more time. The production of valve iype bage
with PZ (heating tools required) is more diffioult than from soft PVC
(high frequency welding). But blow extruding of PVC is rather diffi-

cult and produces more ScCrap.

Recommendation
Assuit ari lHelwan should switoh over to PE open moutk dags.

8.2.3 Machine costs for processing P°

13 { LB 000
8.2.3.1 Crates (1.5 kg) 3,000 6%
2 Battery cases 920 20
3 Jerry cans :? ) 184
4 Petrol + lub. oil S )
5 Heavy duty bag (Dbitumea) 1,800 - 200
6 Ropes + fishing nets 1,000 129

v g




Yy LE"000

7 Nesh nete 1’ 300 21
8 Cheirs’stools 1,200 132
9 Lavatory seats $00 70
10 TV sets 550 195
11 Washing machines 50 b
12 Luggnge 2’ £0) 151
13 Woven sacks + carpets 6,450 770
4 Houseware 2,000 1,100
15 Sprinkler pipes 2,50 1,500
16 Deip irrigetion 95 45
17 Pipes 670 20
22,370 €,008

50% 3,004

9,012

Remarks:
178.2,).1 - Nesh nets

For the use of these very light and stable nets it ig necessary
to have packing ®achines, hand operated, with scales, the pricss of
whioh are not included. They have to be bought by the customer who
packs omions, potatoes, apples, etc., for the coming supermarkets.

27 8:2:0.12 - Luggage

200 t'y for the bigger cases are blow extruded,
200 t'y of the smaller are injsction mouldsd.
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8.) .ain processing machines required for 1980

8-4

8£.,3,1 Extruders

~crew diameter 45 60 60 90 120 150
Number of extiruders 4 1 5 9 5
Blow moulding

extruders 93 54
Noulds g shet 50 100 200 %0 1,000 2,000 5,000
Number of moulds 60 40 2 10 10

8.3,2 Injection moulding sachines

g'ahot 50 100 200 %0 1,000 2,000 5,000

Number of machines 1" 10 v N 24 X 8

Moulds 40 41 43 &0 46 14 14
8.3.3 Round table injection moulding equipsent

Number of machines 125
loulds 125 for cach station of the round table

Machine and building plant

Present situation in ouilding of plastic processing machines.
Some of the Egyptian plae:ic companies build already their
own equipment, espacially for making moulds: 54
(1) Medical Packaging (Public sector.
Well squipped workshop with the possibility of hardening
steel (delivered from Degussa, West Germany).

(2) Egyptian Plastics and Electrical Indugtries (Publtc sector)
Special workshop for manufacturing of new machimes ,

especially moulds.

(3) National Flascics, thobra (Public sector’

Hould making.




(4) Helbemy Plastics (Privats sector)

mall but well equipped workshop for maintsnance and
mculd making.

(5 Niddle East Plastics (Private sectcr!
The only factory which sells and exports different plastic
machines, ¢.g. the f.llowing ones:
Cxtruders {45, 60, 90 mm. diameter';
Injection moulding mechines (up to 3,200 g shot';
Blow moulding equipment presses (up to 50C tons ; and
Tables (up to 650 x 800 &', » line for the production

of reffia 1s under constructicn as well ae an automatic

welding machine for making bags.

Serious doudts as tc *the quality of thesc machines have been

sxpressed by the Techniocal Hanager of a plastics processing company
in the Government sector.

Summery

(1) Mot one of ths above 5 companies 1is oquipped with modern tool
saking machinas and they all lack the special equipment as
listed below. (Appendix 1 to sub-section 5.4)

(2) only ths Maddle Bast Plastics make their own designs for plastic
processing machines, but even here further training in this field
is needed,

It is recommended that a training centre be established as part of
a Plestios Development Centre, details of which are given in the section
os recommendations for UNIDO a~tion.
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For manufacturing plastic processing machines in Bgypt iteelf

Current situation in the processing of plastic ras materials in Sgypt

(rough estimation :

Plastic raw materials Loing processed 29,000 t'y

”

Capacity not in operation due to lack of raw material 10,000

A ST

Total potential consumption of plastic raw naterials

with existing machines in } shifts 35,000 t'y

Amount of raw material which has tu te imported

even when Aluzandriz plant 18 1R production

(WDPE, PS, thermosettings’ 5,000 *
Current potcntial capicity in Egypt for

rew materiale to be madc st Alexandria 3,000 t'y
Full capacity of Alexandrin petrochemical Plant 115,000
New processing equipment naeded 85,000 t'y

1f »11 these machineos be bought abroad, very large asounts of

foreign currency will be necded, which are not mentioned in the S-year
plan 19731977 (ARE). So 1 considerable proportion of these machines
should be manufactured locally.

(r
(2)
(3
(4)
(5)

Objections that may be raised against local production
Less production security (longer times for shutdown ssnd Tepair).

Lower quality of finished producte.

Lack of well trained management for a machine making plamt.
No designers.

Insufficiont experience with the quality of the machines sade
by the Middle East Company.

-




(v
(2)

(»
(4
(s
(6)
(m
(8

(9
8.6
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R 7 factur tio machines locall
Industrialisation of "gypt needs spocinlized machine shops.

Possibility of designing simpler machincs than the sophisticated
Buropean designs.

Central service for all jlastic proceseors.

Central production of moulds of better quality.

Less costs than for European equipment s labour costs are loss.
Less foreign curronoy.

Short delivery times.

Replacing of old fashioned procossing machines without too much
fereign currency.

Rapid delivery of spsre parts.

nves t oogts of machineg for vario
activities
PVC processing LZ 14.7 million
s 43 v
(4 " 8.9 "
Machine shop 0.26
Mould shop 0.1 "
Applioation laboratories 0.2 "
Ploor tiles (PYC - PVA oopolyn) 0.6 "

LR 29.06 million
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9. TYPES AND GRADES OF SYNTHET1C RESINS

For the demand of the proposod finished productss
9.1 PVC ~ Tho Alexandria plant vill only produce suspension pPVC
(s-PVC). For wost of thn proposed npplications ihis will be
sufficient oxcept:
9.1.1 VC-VA copolyner for floor tiles at the Canaltex
Comprny.
9.1.2 CUmulsion-type of ©VC which 18 aessentirl for making
plastisols for conted fabrics.
9.1.3 K-values of A-PVC may vary from 55-65 for pipes,
fittings and blow moulding to 66-1% for calendering
and cables.

With such a wide renge of ci1fferent types, pulymerisation
should be performed batchuise and not continuously. All the
qualities of PVC will have to be held in stock in sufficient
quantities for jmmediate delivery from the plant.

9.2 LDPE - Polymerization cf ethylens is a continuous process.
Therefore tho production chould be concentrated on a fow
types only. If we allow two differont densities (0.917 -
0.920 and 0.924) and 3 melt indices, this involves
6 ypes of PR; the demand for vach quantity will differ
but the largest demand will be that with density 0.917 -
0.920 with melt index 1 to 3 and 0.924 with meld index 2.
But to avoid long delivery times the others have to be in

stoc . in quantities which onable the facto-y to manufacture ‘;

the main products in long runs.
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Most important is the quality of LDPE (and P respectively.
in their physical respects. The dispersion of small amcunts cf
stabilizers, lubricants, antistatic materisls, light stabilisers,
pigments (especially carbon black' h~s to t¢ perfect. 5. the
kind of mixing equipment has to bo the best and so must the
quality ocontrol. That i why the pilot lab has always -ne small
extruder on strean to control the amount of fish, hcles, etc.,
so that products of inferior quality can be rcserved for
injeoction moulding.

Prom all three compounding factories LIDPE, PP and FPVC
mester batches of different colours have to Le produced 1in
granules 5-7 colours should be sufficient, ec the customer can
easily colour his raw materials by a simple mixing process
(by hand or with drum mixing).

Up to now only small amounts of the (inishod products are
black, especially heavy duty bags are still in natural. This
could change further, e.g. filme for mulching, so at a later
time it ocould be advisable to deliver a black PE.

9.3 PP
Here once more different typus are nccessary:

for fibres, monofilments: meltindex 3, demsity (.90}
for blow moulding, pipos: * 1.5, " 0.902

It has to be considered whether 1t may be advisabls to
produce H'PE in the same equipment acoording to the Ziegler
Matta precess, as somc important products would be better made
from HDPE as from PP or LDPL.




e R i

‘”"

9.4 PVC-cgmundxw
There are 2 different manners of compoundi ng PVC with

stabilisers, lubricants, plast icisers.

9.4.1 Por rigid formulne pPVC powder is mized with
stabilizers lubricants, atc., with a high speed
agitator. The tempcrature may r.se up to 100—1100.
somewhat under gvlation tomperature, and immedistely

(ca. 10 minutes mixing time' cooled down. During thie
process the PVC powder agglomerates and is suitable

for focding extrudoere.

9.4.2 Soft PVC 18 mostly granulated in an extruder after
nixing which can be done as in 9.4.1 with 8 high spesd
agitator or with low sneed ribbon mixer. The extruder
bvears A pelletizing die with cooling equipment .

9.4.3 Calenders normally produce soft PVC film with
formulae by the nundrads and in low quantities,
onc ton in the same width, thickness, colour and
formula normelly is the meximum order. Therefore
the calendor-lines have to be very flexible in their
mixing department cven working with much more colour
grades than the compounding plant for pipes, shoes,

cables, etc.

9.5 Plagticizers
The formulae of sof4t PVC compounds in Egypt are not ®0

sophisticated as in Furopean countries. The normal phthalic
esters (octyl-2 ethyl hexyl butyl)will be sufficient.

9.6 Lubricants, stabilizers, etc.

The choioe depends widely on the specification of the
finished articles and on the quality of the processing machines.
Badly designed extruders can cost & 1ot of running costs p.e.
in overstabilised compounds. And stabilisers are expensive.
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10. GOOTY QP PRODUCTTON .

We have tried to make some very rough estimates 5f the cost of
production of some of the products which must be made in bulk 1f the
demand in our forecasts 18 !0 te “ealized., It has ‘hown up the very
high proportion of the cost which i1s made .p by raw ~.atsrial sc that
ths transfer price from the complex is critical, The ‘ransfer prices
chosen which are given in the next secticn are as 17w as we consider
reasonabls on the assumption that the Alexandria complex is working te
full capscity and with maximum efficienoy, 1f thir 18 nct the case the
transfer price and the cost cf productinn af ‘he product must be
inoreased accordingly. The costing alsc assumes that the proceesing
plant is working to full capacitv and ~nly a modest albwance is made
for rejeots and centigencies, Nevertheless *he prccessing equipment
is new and there is no reason why it should net work to this degree of

efficiency.

10.t Hetes on oosting

10,1.1. Transfer prices LF/Ton
PYC flexible compound but irn the form
of its constituents {,e, not blended 145
Rigid PYC (for botties and pipe) 150
L.U, Palyethylene 145
Polypropylene 164

10.1.2. Factors taken

(1) e price for buildings was taken as LF 15
per sqm.

(2) Utilities, mervices, moulds and ancillary
equipment were taken as 50 per oent of the
squipment cost.

(3) Repayments on capital were 10 per cent p.a. and
6 per @nt interest on balance outstanding.

(4) Depreciation 10 per cent.

(5) Direct and laborstory labour at an sverage of
LF 1 per day.

(6) Between 5 — 20 per cent was allowed for rejeots
scoording te the product.

(7) 10 per cent contingency allowance was included,

() A figure according to product and application,
usually 10 per oent, was allowed for storage,
marketing and tranaport.
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10.2. Products mede
10.2.1 Unsupported flexible PVC shest (22900 ﬂg) A
Capital oost 6,020,000
Fixed costs 1,713,000
Variable ccsts 460,000

Cost, 1.} m wide,
met® .

0.2 mm thiok 37.5 pt per ranning

Current selling price for imported unsupported sheet,

1.2 m wide 18 70-120 pv per running metre.

10,2.2 leavy duty LDPT secks {3000 t[n) LT
Capital cost 300,000
pixed costs 91,000
Variable costs 445,000

Cost per °C k& sack(weighs 300 m) 6.9 pt.

) A 7Y
Current selling prices for 50 kg sacks - plastic
fils secks 10-12
jute secks 18
peper sacke
34.5
10.2.3 Bottles

A——

(1) from PVC, 15,500 tons} 1/2 11ere (15 gn) and
183 mi (2% gn) bottles.

Capital cosis 2,392,000
Fixed costa 877,000
Variable costs 2.405@

per bottle 1/2 1itre 2.15 PY.
Ccurrent selling prices for 1/2 1itre gless bottles
2

Cost

L] " "

(2) from LD Polyethylene,
(weight 40 gm) .

Capital costs

Pixed costis

Variable costs

Cost of & litre vottle 1.024 pt.

4,500 tons of 1 litre bottles
o, 000
243,000
116,000
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10.2.4 Polypropylens extruied pipe

10.2.%

'.() .?.6

1. TARIFY

2,600 tons ¢f 75 and 10° mm, pipe weighing
0.93 kg/m and 2.4 kg/m respectively

LT
Capital costr 2,490,000
Pized coste 611,000
Variable costs 518, 60C

Cost of one metre ~f 7% mm pipe 51.5 pt.
- L] " L] " 1&) " plpe 1}2 pt.

Current selling price of 100 me dismetre slumirnium pipe
B4 pt. per metre, but 1t 1s axpected that polypropylene

will wear larger eo the initial costs e notl 8C important.

PVC corrugated pipe
13,000 tons of ') mm pipe weighing (.48 kg per m,

L
Capital ccete . 1,758,000
Fized costs 582,000
Variable costs 2,000,000

Cest ¢ '0C mm diametre pipe 12,1 pt. per meire.
Current price for cement tiles 8 pt. per metre {but as
mentirned earlier the laying costs of PVC tiles are much
oheaper) .

PVC 4 pipe
1,200 tons of 100 am pipe weighing 1.3} kg. per metre

1
Capital costs | 77,400
Pixed ocosts 40, 300
Variable costs 190,000

100 mm pipe costs 31.5 pt. per metre
Selling price of 100 mm. aluminium pipe,B5 pt. per metre

ON_000DS NT™RING "CYPT AND CHANGES RECOMMFNDED

In eddition to the sppropriate tariff expressed as & percentage of

10 per

the CIP value the fellowing charges are mad e

ceat of CIP 'Consolidation of Toonomic Development' Tax
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3 per cent cn combined tariff and 'Consolidation of Yoono#io
Devslopment' Tax

1 per cent of CIF r~¢at1atical Duty’

and & few mincr charges in additi~n.

Plastic TaW materials, plastic products _and_some competjtive utg;gl
Plastinc Taw materiale ir limud, paste cr powder fors 5 “
Plastic rod #icks, tubtes and prefile shapes (in 'rough’ form) 29 !
Plastic sheets, film or feil (in ‘reugh’ form) » !
plastic products (other than those mentioned below) 50 ¢
Plastic travel goois 100
Raw jute 2’
Jute fatrics 35 ¢
Plastic coated fatrics 40 °
Jute sacks o
Plastic shoes (and all shoes) 100 *
Glass hcttles 100 *
Plastic comus 1 ‘
Cement tiles 2% %
Containers from iren or steel ’ 40 /
Containers from aluminium % ¢
Crates (from wood) 2 !
Chemicals cf interest 1O Alexandris Complex
Fthylene 107
; propylene : 107
Butadiene 10 °
l« Plasticisers 10 v
Changes recommended on coming into operation of Alezandris Complest
g (1) inorease ducy ¢n plastic rew materials to 20 “
B (2) " W rod tubes, shests and fila, eto. %o 30 4
§ (3) " " " jute sacks to 50 *
% (8) " w " cement tiles %o s0 ¢
§ (5) Reduce duty on plasticisers %o nil - this should be carried out
% immediately & compounding plant is in operation




(1)  9et up a project to exsmine the export market for plastic
producte sade in “gypt. The preject should take imto soccunt the raw
materials and the products pinnned to be produced and should invesiigats
which countries would have the best markets fcr their products bearing
in mind the favoursble rate of Auty granted by many oountries tc
Toyptisn manufactured goods. The best seans of sarketing in each
country should be sssessed and preliminary onntacts made with possitle
agents, distritutors, etc. in eaoh country. Very close contact

should be made with the “xport Orowp recommended to be set up

ia “grpt.
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(2) To eet up a Plastice Jevelopment Centre in Cairo with UNIDO
assistance to prcvidie the following services:

(i) A_Training 3ection
This will be equipped %2 train technicel personnel at various

levels to manufacture plastics processing equipment and moulde.
The equipment and moulds so produced would be in the first instance
used for teaching and also demonstraticn purposes in the Application

centre hut as egquipment and moulds would oentinuously b produced
there would bte ecme available for sale to industry. 1t is not
intended that the Training dectisn be the main source of equipment and
it is recommended that & separate factory be erected, preferably

on an ad)oining site f5r the actual production spsrations. As

soon as such a factory is operating efficiently it ie recommend od

that the mould-making shops in industrial companies be closed.

Design work on new tvpes of machines would slso be carried out
in this section. wWhile {t 18 recommeried that in general machines
should be kept simple and sophisticated automatic controls avoid«d,
nevertheless licences from foreign companies will be required and it

will be the functiorn cf this section 10 negctiate for theeos.

The equipment needed for such & sectien is given belsw and
it is estimated that it will coet some L7 260,000 (U} 600 ,000) ¢

1 lathe 4,000 mm.

2 lathes 2,000 mm.

3 lathes 1,000 mm.

1 planer 600 =m.

1 planer 1,50 mm.

1 planer with table 2,000 mem.

1 planer with table 4,000 mm.

1 milling machine (tebls) 500 x 1,500

1 eopying milling machine 500 x 1,%00

1 boring machine SO0 mm. diametrs
1 pentograph copying table 500 x 700 mm.
3 bench drills 4 inoh

1 drilling machine with an am 1.5 inch

i 1 gurface grinding table 500 x 600 mm.
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intermal grinder

external grinder

screw turning lsthe

head grinder, flexible
hobding press 1,000 tons
oopying milling machine

high frequancy treating
slectro corrosion(plating)
furnace or hardening
furnsce for tempering
oxy-acetylene welding equipment
electrical welding equipment
hard chrome plating equipsent
bath for Cu

bath for Ni

1 bath for Cr

-‘—‘-“-‘-‘-‘-‘«.-‘-‘-‘“

-

2 polishing mntors

1 set of diamond powders for ssocthing different

stesls for moulde, dies and screws

The recomended staff would ocomprise:

From UNIDO:
1 praotical plastics engineer
2 designers
1 specialist in hydrsulic systeme
1 specialist in welding systems
1 sleotroplating specialist
1 master foreman
. Prom Igypt:

2 mechanical engineers (Univ. qualified)
2 designers (with some wan«um}'

1 ssster foreman R

3 foremen

600 om.
€ inoh diametre
3,000 mm,

S0C x 50C mm,

2 inch diametre

2 inch diametre

500 x 500 mm.
3,000 =,
3,000 mm,

100 amps

2,000 x 1,000 mm.
2,000 x 1,000 mm.
2,000 x 1,000 mm.

2 years
1 your
1 year
1 year
1 yoar
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~he above would be trained Ly the 'Nix® staff, of these oneé of the
mechanical engineers and 1the tlree fvremen would be assigned to the
factory for the regular production of mculd equipment. The others
supplemented by two dectronics specialists {one engineer and one
foreman) who would be trained abroal woul! represent the permanent
staff of the training centire and would gradually take over responsibility
from the UNIDO experts.

There would te scme flexibility and 1interchange of staff between

the training centre and the factory in the early stages.

Jome 1 operatives, including pctertial foreman as required, would
te trained simultanecusly, shis would take a year sfter which they would
be transferel tc the factory. 3horter courses woull be arranged tc
train operators to use the equipment, some of these might be those
already empicyed by ex1sting manufacturing companies but who had had

no training.

UNIDO would te responsible for:
a! installaticn costs
t) payment of experts

¢) special running costs e.&. where espensive alloys were
required.

(ii) An_Applicaticn ~ection

This would have two main functions:

a; A mechanical and physical tesiing latoratory oombined
with s chemical and pilot plant laboratory. q¢andards could
ther be set up and maintained, comparions between Tgyptian and
competitive products te made and similar work carried out.

An important aim for the chemical laboratory would be to formulate
an improved adhesive for sticking plastic poles %o shoes.

The pilot plant seetion would be used for making up small
quantities of e>mpounds whieh could then be tried out in the
various pieces of equipment to fabricate various produots
which could then be tested in the mechnicsl and physical

laboratory.
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The laboratory would alsc be used for training teehnical
personnel whc have to use similar equipment in their own
factories.

It is estimated that the principal item ¢! equipment,
a list of which 1s giver below, would bLe abcut LT 200,700
(Uss 46¢,000;:

Pilot Plant

High speed mixer with cooling vessel 20 litres
Weighing scales covering 20 g, ! kg, 25 kg.
Drus mixer 50 litres
Injection moulding machine S50 &/shos, 200 g/shot
Extruder for pipes and profiles 60 m screw
" " n " " 45 " v
Twin sorew extruder v " "
Several dies for different pipe diametres
" " " film-blowing
" cocling rings
" moulds for blow mouding for bottles
Welding equipment fcr pipes and profiles PVC(hot air) and for PE
r " " sheets (high frequency and heat)
Sorap mill
1 - die 60 mm width with chill roll and cutting device
Pretreataent of PE-film for printing

Laboratory printing equipment with * rell %
Deep drawing equipment
Laboratory for meobaniopl ad physical testy (sir conditioned 20°C) *
, Tensils strength and slongation
" 3hore harness A and D
Abrasive wear ?

Direct ourrent stability
Ereak down voltage
Surface resistivity
Dislectiric eonstant
Power facter
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Laboratory f3r mechnical and physical tests (cont'd)

Tesistance to water panetration

3creen anmlyeis

Crushing strength of pipes

Microscope(binocular) with heated table and polarisstion oquipment
Bradender plastograph (plasticity at high temperatures)
Drop testing of hollow arti~las

Weather-O-meter (measurement of resistance to weathering)
Xeno test (light stability)

Refrigerator

Lab. press with heating and cooling plattens

Lab. turbomixer

Lab. mill 40C x 250 mm

Impact tester

Felt index measuring equipment

Viscosimeter liceppler with ulira thermostat

Note: Jome of the pilct plant equipment might be made in the training
centre, especially the injection moulding machine and ths sxtruders.
This possibility should be carefully considered before such osquipment is
srdered.

b)  The market applicaticn departmsnt would have seversl aspeots:
i) Demonstrations on equipment made in the training centres
to processors or would be processors of products that oould
be made with raw materials from the Alexandria complex instead
of from other raw materials, e.g. polystyrene.

1i)  The design of new plastic products that oan be mads
from Alexandria raw materials and the dssign of moulds to

produce them.

i11) Demonstrations of new applications of plastiocs for the
benefit ¢f potential customers.

L




iv) J4udies in some denth nf partinular piastics applications.
As & first step it wru.c include stuties as to the test

design f plastic .ratee, tha beat shapes ana formulaticns for
PVC bottlce ‘or varirus applicaticn, “eod packaging woul!

be dealt with in scme detail, *he ise ¢f split varn coneinere.
and the eflect of good packariny on the tevelopment >F super
markets exeamired, "hn “epartment would te  rzanized o yive
special teshnicel aasis*®ance in ciher ma - r rtential

dpplionticml such as Arsinage "nd irrigaticn,

The recommendes elaff woull ccrorise:

From UNILO Assismment
1 Chemist, formulation specialiist 4 meaths

! Plastic application engineer 7 yeers

1 Designer ! year
Pros “grpt

{ Chemioal enginser

1 ¥echanisal engincer

3 Assistante

1 - 2 Designers

2 Farketing experts

4 Techniciang (trained in the training centre;

The Fayptian staff would make up the permanent staff ~f the
Application Centre .ad would be given general training vy its JNTDO
Fxperts.

UNIDO would be responsible for installaiion crsts, payment of expe.ts
and small quantities of raw materials.

Qvsrell Mansgement

The whole Development Centre would de directed by a Council
appointed by the Egyptian Government to which a senjor UNIDO full-time
expert would be seconded for a period of two years. He should be a plastic
engineer with substantial experiemce ani all the remaining UNTDO
experts would report to him.
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A chairman would be elected and amongst his respensibilities would
be:
i) To report once a month to the General Crganization for

Industrialization

ii) To discuss with the UNIDO experts the plans for the training

and application centres.

iil) Tc negotiate licences where appropriate for the designs of

suitable machines,

iv) To plan a factery fer the manufacture of plastios machinery
and to decide what machinery is to be made, moulds to be

given priority,

v) To decie on the specifications for machines to be made in

the factory.

vi) To select suitable perscnnel to bLe trained.
vii) Tc organize appropriate language course for prospective
traineesg.

¢) Government Advisory lervice

As soon as the Alexaniria complex is given the go ahead, it will
certainly bte necessary tc import seme and possitly a considerable
propertion nf the necessary processing plant, the actual amount depending
on the stage reached by the Training Centre and the ad joining proposed

factory fer manufacturing equipment.

A team cf UNIDG experts must be available to advise the Covernment
on what machines sheuld be imported to help locate guitable supplies
and where requested, asaist with the negntiaticns for machinery to
make products to the desired specifications in quantity and quality.

The same team should draw up a critical path programme to follow up

the recommendation made tc the "gyptian Government.
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The team should ccnsilt. of:

. As ont
1 Plastios engineer (extruder specialist) 1 year
1 Plastics engimeer (injection moulding specialist) ! year
1 Plastics engineer (calendering specialist) 1 year
1 Critical path technique specialist 2 years

d) Information “ervice
The Centre wruld include an information section which would include

i) A melection of books on plastice valued at ~5,M00
i1) The principal plastics pericdicals from UK,
France, Cermany and Italy *1,700 per annum
114) A projactor and a selection of slides *1, 000
iv) apechures from manutacturers of raw materials
and equipment "5
1 UN Information speocialist to set up assiatance 2 months
BEgyptien 3taff
1 Litearian

1 Clerk



13, OTFCOMFTNDATIONT FOR ACTION PY TH™ "GYPTIAN AUTHORITI™S BYPORT

THE_ATFYANTNIA COMPLTY COVES OF STRTAX

it 13 strenclv recommendod that the whole complex be brought on
stream simuitancously or the twe stages should at least zome into

production within a vear ot each other.

“his having teur accepted the following, is & possible time tabls

of the varicus actinns *< he taken:

Zere Year (means the year
in which the Aiexandria

complex is °n s%eam) Action

Zero minus 5 vears All~w unrestricted imports of polypropylene
to encourage its use, ‘
3et up a council for the Plastice Development

7 ntre and a commitiee for exports

Cttain quotations, ielivery dates for all the
equipment and machinery necegsary for the agtions
detailed in later years tc be carried out.

Order "VO compounding plant

Zero minue 4 years Fring PVC comprundiry plant nn stream and
allow unrestricted importe cf ingredients
inte the country up to the demand. Remove
tariff cn plasticisers altogether, TRan
importe of ¥.D.F.Y. ani pelystyrene except
where their use can he shown to be essential
in the national interest. Allow ismporte ~f
L.DJWP.7. up to capacity of exzisting plants.

iring cn. steam one quarter of the capacity of
the PVC nsulated cable extension,
3ring the Plastics Development Centre imto

speraticn




Zero minus ) years

dero minus 2 years

Zero minus 1 year

2ring on stoam one half the capacity of the

- 16 4%~ U D el e b
LE Y e “ vy bl el

7.0, Laltlary Case pran’ 8130 Laeld
film plant fcr woven nacks and the whcle »f

the L.U.P."'. sack-maxing nachine (freo

lay-flat tubing;.

Allcw applicaticns from existing companies

whe wish *¢ «x+-nd thelr riant t~ sbsort

more tcnnage of the three thermoplaatics
concernad.

Aliow unregtricted imperts of L.D.P.%.

Uan the import cof PVC compeunds.

“an the 1aport f thermosetting resins and

all plastic preducts eXxcep® whers any of these
cen be shown tc ne essential tc the national
intarest. | Sich exceptions mgrt include the
import cf products when it could be shown to

be necessar, for ouilding up a market for a
plant coming m stream within the fellewinwg

two years.

~he factory for mak:nz rlastics proceseing
machinery,mould maxing machinery, etc.muat ve on

stroam,

3ring on steam a further quarter of the
capacity of the PVC insulated cable plant,

one half the bottle-blowing plant and half the
corrusuied pipe rlant.

The PVC ard P.P.pine extruders should also

be Prought into cperatien.

All equ.pmant for producing containers, crates
and film(up tc the forecasted demand) should
be in operation.

Bring on stream the other half of the battery
case plant.

"rect, equip and bring into operaticn the
pilot plant laboratory,




he cther half of the bottle

[ 4
-

Zerc year Bring on stiream

t
hlowing plant  the ather hgl

-
Iy

pipe plant and the other half of the PVC insulated
csble cxtension,
Implement remaining chamges in tariff.

ALTXAIORIA COMPLYX CN TRFAK,

It must be borne in mind that, from the time of placing an order
to the time of the plant going on stream, 1A-24 months may elapss, or
even longer fcr the more difficult pisces of equipment e.g. calenders.
A very strict time schedule has tc be set up on a critial path besis
80 that it can Ue seen at once exactly wha* Llhe consequences will be
if any of the steps in the whole plan falls tehind hard, In fact such a
plan can only really te worked cut wher the cffers for the recessary
equipment, the Aelivery dates etc, have teen cttained and the means of
finance settled irrevocably

In order to help pay for the foreign exchange needed to purchase
the equipment, it 1s necessary that producers are instructed that they
must make available not less than one third of their output made f{rom
new equipment at an ex-works cost low enough for the Export group
(see under "xports) to sell it abroad.
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Discussions have been held with the f>rllowing:

P Nr. V.P. Pavicic, hesident Represgertative

Nr. A.A Vasstiliev, Deputy Hesident Representative
and (HIDC Seni r Industrial
Devel .pment Fisld Adviser

Hr. Tharwat Sabry, Pr.gramms Lfficer

Ninietry >f Industry
Qeneral uUrganisati'n for
Industrialisati.n Jx. Taher Min, Chaimman
Mr. Ibrahim Charkass, General !lanager
Dr. Yusta. o Shasban,l rsultant
Dr. !'.A. Oraty, nead, Petr.ieun and
Fetr:cnhem. Dert.
or. Y.oussef ! hamed Y. ussef, liead, Chemicasl
Departmert
Mr. 3. Tridey lagee;, Building and Construction
Department
Rrs. Sawsan Bl Kasady, Architect
Hr. Fousd Cabriel, V.cation Training and
Small Industries
Mr. A. Nehelmy, Manager, F..d Department
Mr, . Mansuur Zein El-Din, Petryleum and
Petrochem. Dept.
Mre. Samia Ahmed Abdel Migid, Petroleum and
Petrochem, Dept,
Finietry of Irrigation Mr. Saad El Din El Gindy, Deputy Minister and
Under-Secretary of State for Lower

Egypt

b g B NS, e B LT %



Appendix | (continued)

Jr. "sunir Zaki, Deputy Minister and Under-
Secretary f State f.r Upper .gypt

Hr. Osman Zlghamry, Direct.r, Technical uffice,
Nile Delta Authority for Tile

Jrainage

Hinistry .f Land Reclamati.n  Dr. Osman Badran, “inister

Mr. Mahm.ud Il Gawish, Chairman, gyptian
General Develupment and Planning
Reclaimed Lands Organix.

Hr. Zaki Arnasut, Direct.r General for
Planning and Prjects

Mr. Ali Labib Wasfy, Ceneral Direct r of
South Tahrir

Ministry >f housing and
Construction Nr. Mohamed slnusaliamy, General Director,
Department f Research and Central
Laboruteries
Mr. Zawif bishay

finistry .f Agriculture Dr. .- . ... Aitiies, . woecrch cai 8 1ls Lept,
Dr. Y.‘. H.dl 2] " " "
Dr. Sami Halim Abdel-Malik, * " " "
PUBLIC SECTOR (Companies)
National Plastics Mr. M.I. Barghout, Technical ”mr
ifr. Atef El-Fewaled, Nanager J Bhobra Pactory
Mr. 8aid Massar, Technical r, 8hobra Factory

Mr. M. Lashier, 'lanager, Giza Factory
Hr. Mansour, Technical Manager, Oisa Pactory
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Canaltsx C mpany

Medical Packaging ..

Nasr f.r B:ttling C..

The Delta Industrial Co.

Slectrocable Zgypt

Nasr Compary f.r Telesvision

Bgyptisn Plastice and
Electrical Industries

of Rgypt

nup, M. Galai Sitiky, Chaiman, and anaging
Uirezt r

iir. Shabeern, Tecnnical c.re-ir
ir. Alfred .| nes, lie,reser’ative f Lemtex Ltd.

Licers rs .! the [ri-ese

Hr, Gamai Sl-Min Soaiy, Protusti n Yanager

faj.r-Ceneral Taha ..sseir Zi Zerey, Chalrman

Misr Dairy and P:.4 C-mpany Dr. Ahmed Safwat, Gereral llanager

“r. ".stafa 8 bhi, Pr ducti.n "anager

The General Jute Products C.. “r. A. Kadry, Chairmarn

¥y, Gamgoum, Pr duciy n Manager

My. Ahmed Sadek Saad, Mlart “anager

Mr. H.sny dafez Amer, ClLairman

Hr. Samir Fawzy, Chemist

Bl Nasr Automotive Manufaoturing Co. Mr. Sami Abdel Wanab, Production lgr.

iy, Omar Mmin, Mirect:r, Zuses and

L.rries

Mr. Ali Ismairl, Planning Manager and
Acting Chairman

Dr. Farouk Garrana, Chairman and Managing
Director

Mr. Aly Zaky El Badry, Plant Manager

Sugar and Distillery Company

My, I.M. Ismail, Vice-President
H.A. Muhie El-Din

e o



Aprundix I (- atinued!

LEYPtiia, cAVA O mEarny Y. Tawfik H. Sl="eligy, Chaimman
'r. ¥ shrahi ‘feluty Min » Cret Accountant

oo Norel Maarsud, Tecarician
transp.rt ngarecring C. p. 4 Steslavy, Progucty rn Hanager

Paper C rverting - mpany 'Verta' ‘r. Aly M. Hanna, Chairman and
Managirg Director

Egyrtian Vineyard and
Distilleries Zo. Yr. Ibrahim K. Ktiralla, General Plamt Hanager

The Egyptian Company for setting
Fruit and Vegetabie Nr. Ahmed M. 21 Shayeh

Tractor and Engineering Co. Mr. Ahmad El Hamamy

The Gereral Company for
Trading and Chemicals Mr. Badie Bl Rihani, General Nanager
(Chemica s and Dyestuffs) .
Mr. Kamal Hussein, In-charge of plastics
Mr. F. Husmwein, Export Ranager

Egyptian Petroleunm Corporation Dr. Maher Arafa, Researcn Manager
Mre H.B, El Warraky, Market Research

Nasr Potroleum Company Mr. W.H, El~-Jifnawi, Chairman
Fr. Ahmed Mour Eldin, Wice President mnd
Technical Director
Mr. 8.8. Kandil, Chief Technologist

Water Wealth Organisation Mr. Anwar Bahai El-Din, Chairwan

|
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PRIVATE SECTOR {Companiss)

El-Magri 3hoes Factory Kr.

Middle Bast Plastice Co. Kr.
Mr.

Arad Plastics Company Mr,
Hr,
Mr.
Kr.

Helbawy Plastics Pectory nr.

Ramadan Chehats Almed Factories MNr.

ORG (¢ 1] )
Oerwan Embassy Dr.
Mr.
British Endbassy nr.

Pedaration of Rgyptian Industries

Kamal Hafaz Ramaiarn

Zaki Parrag, Managing Direclor en.
Thairean

Karal Farrag, Cire-tor, Producticn and

Suies
‘cl’. Youssef Guindi, ~onsultant

Hekmat Raxir

Yoanrel Hasron
Talaat Youssef
Far uk Ihrahir

Halt: e

Ramadan

¥laus Bckhard, Commercial Attaché

vor. Jeheten, Statistice

X.J. Wilmhurst, Cormercial Attacné

Mr. Wafik El Ouindi, Director of the Chemical Chamber
Mr. Hasem Abdel Latif, Head of the Plastics Section
Nr. Nciamed lhafes, mw uw v leather Section
Dr. Lotfy Abdel Azim, Managing Editor “"Al Ahram El

Ektisadi™

Mr. George Zaidan, Technical Adviser

Bayer Service Company Mr. George A. Cassis
#r. Paul Loreng

|
i
!



-172 -

Appendix I (continued)

Farbwerke Hoecchst Mr. Lutz A.W, Mann
Nr. Nanfred Knoll
Mr. Goharghi

Klein Schanzlin and Becker Mr. Heinz H. Wieland

Siemens A.G. Mr. Reinhard Gross

BASF Hre 8iegle

Friedr Uhde Ombh Mr. Rudi StiArker

Goethe Institut Mr. Siegfried Reite

Deutsch~Arabische Handelskammer Hr. Klaus Belrer
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t

‘r!:;tz
6y KK
9, 00C
2,900

1,906
15, 500

1,04

1,500
11,600
7,200
400
5000

9,000
11,300
2,300

2,500
19,400
1,600

1,900
13,100
8,500

1HC
12,200
15,900

5,100

3,400
2t ¢ 506

1,00

2,600
20,500
13,800
700
8,500

13,200
16,600

3,700
28,500
2,400

3,700
25,200
16,300

1,200

Congumption of Polyethylene and P.V.C. resin in Arab countries ir
1970 and estimates for 1975 and 1366 7€

Polyethylene (LD and HD) 1970
Korocoo 3,100
Algeria 4,000
Tunisias 13,000
bibys 900
Egypt 7,700
Sudan 500
Jordan 700
Syris 94510
Iraq 3,700
Kuwait 200
Letanon 2,400
P.V,C. regin

Morooco 6,000
Algeria 7,500
Tunisia 1,55
Libys 1,500
Egypt 11,500
Sudan 950
Jordan 1,000
Syria 6,800
Iraq 4,400
Kuwait W0
Lebanon 2,000

This information was provided by IDCAS

3,900

7,500

i
3
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The duty on piastic productr from Fgypt entering industrial
countries is as followss

Austria 20 ¢! raduction of normal tariff
France )
Belgium ) .
Helland ) Duty free up to a ceiling
FRC )
Italy )

/4
Japan Duty freo up to a ceiling
Denmarik Duty free
NOI‘HQV " "
Finland " ow
Sweden " "
Switzerland 30 % reduction of normal teriff
UK. Duty free

The above information is taksn from an UNCTAD letter dated
12 October 1972 and it should be noted it applies also to PYC polywer

and compound, polyethylene and polypropylene provided tho‘monomorl are
produced in Egypt.

*/ Attempts to obtain a definition of "ceiling" have not been successful.

It must be omphasigzed that, apart from tariffs, most countries levy
taxes on imported goods to compensate for the taxes already paid by
corresponding goods manufactured in the countries concerned.
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APPRDLX 1Y

COST OP CONSUNING 1,000 TS OF FLASTIC RAW MATERIAL

IN TERMS OF FOREIGN CAPITAL “XPENDITURE

It 1o amsumed that in an early natage, At icast, cyuipment will

have to be purchased from cverseas. The equipment c-sta which are

needed before various end pruducts -an ‘¢ made varies greatly. Under
circumstances where two end products are roughly equally useful a decision
way have to Le made an which of the tw~ will take the lcwer sutlay in
foreign exchange.

The table given below gives this information in terms of hcw
much foreign capital is required tc¢ process a thousand tons of »
plastic raw material .c a finished product. Two words of warning are
Bowever necessary: first these figurcs have nothing whatever tc do with
the profitabil.ty of the production and secondly the quantity of a product
to be produced has been btased on the ostimater already giver ir this
Teport and are therefore not or an oqual basis. In gencral, if more
of a product were to be produced the capital costs per thousand tons
would fall and vice-versa if the quantity was less, agair fewer sizes
would mean fewer moulds, mors different sizes, morc moulds.

Product Foreign investment in US{ tc process
1,000 tons of raw material
P.V.C. corrugated pipe 59,000
P.V.C. insulated cable 75,000
P.V.C. straight extruder pipe 96,000
L.D.P.B. extruded film 101,000
P.P. extruded pipe 138,000
L.D.P.B. heavy duty bags from lay-flat film 154,000
L.D.P.B. extruded pipe 160,000
L.D.P.E. blow moulded bottles 187,000
L.D.P.R. Light duty bage 190,000

P.V.C. bottles 212,000




Appendix IV (continued)

Product

P.P.
P.P.

injection moulded chairs

heavy duty sacks

P.V.C, all plastic shoes

P.P.
P.P.
P.P,
P.F.
P.P.

lavatory scats

ropes and fishing nets
luggage

battery cascs

crates

P.V.C. shoe soules

L.D.P.B. injection moulding, fish trays
L.D.P.E. injection moulding, general
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P.V.C., injection moulding, goneral

P. Pl

jerry cans

P.V.C. calendered sheet, rigid
P.V.C. calendered shect, flexible

Foreign investment in US$ to process
1,000 tcng of raw material

252,000
253,000
297,000
340,000
460,000
471,000
491,000
496,000
£19,00C
643,000
1, 265,000
1,725,000
1,925,000
2,510,000
4,860,000

N.B. This Appendix was drawn up by BEGH btut H.H. has rescrwations.
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