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Explanatorv notaes

A comma (,) is used to distinguish thousands and millioms.
A full atop (.) is used to indicate decimals.
References to "tons"™ are to metric toms, unless otherwise specified.

The following abbreviations are used in this report:

A1IT0 Arab Industrial Development Organization
ABS Acrylonitrile~butidienestyrens co-polymer
DOP Dioctyl phthalate

EPS Expandable polystyrene

CRP * Glass reinforced polyesster

HDPE High density polyethylens

LLPE Low density polyethylene

PE Polyethylene

PP Jolypropylene

PS Polystyrene

AU Polyurethave

FVC Polyvinyl chloride

ur Urea formaldehyde

VCM Viayl chloride monomer

The designations employed and the presentatinm of the material ir this
document do not imply the expression of any opinion whatsoever on the part
of the Secretariat of the United Nations concerning the status of any country,
territory, city or area or of its authorities, or concerning the delimitation

of its fropntiers or boundaries.

Mention of firm names and commercial products does not imply the endorasement
of the United Nations Industrial Development Orgauizatiom (UNIDO).
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ABSTRACT

The "Joint IDCAS/UNIDO Project for Development of the Plastics Processing
Injustries in irab Ccuntries" (UC/IDC/79/088) was approved by UNIDO in May 1980
and the four-month mission covered by this report began in April 1981. It was
designed to survey existing piastics processing industries in the Arab countries
and the future market for plastic products, and to study the feasibility of
setting up new plastics industries for local and export markets.

The countries visited during the mission were Algeria, Bahrain, Ivaq, Jordan,
Kuwait, Morocco, Qatar, Saudi Arabia, Sudan, Syrian Arab Republic and Tunisia.
Substantial work was done towards the achievement of the aims and objectives

of the mission.
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I. FINDINGS AND RECOMMENDATIONS

A. Finaings
Plastics processing industries have existed in Arab countries for 2G years.

They started by producing simple household articles, and then exparded rapidly

to process all types of plastics materials.

There are approximately 1,000 plastics processing “actories in the Arab

countries.

As the plasiics processing industry does not require heavy investments, most
factories belong to the private sector, with the excepiion of a few factories in
4lgeria, Iraq and the Syrian Arab Republic which are either partly or totally
govermment-owned. Such factories are fairly large and deal with more sophisticated
equipment.

Table 1 shows the plastics raw materials processed in the Arab countries ip 1980
and the forecasts for 1985.

1. The biggest consumers of plastic raw materials among all Arab countries are
Algeria, Iraq and Saudi Arabia. Their comsumption is abuut 40 per cemt of tre total

plastic material processed in Arab countries.

2. The smallest consumers are Bahrain, Qatar and Sudan. Their consumption
represents only 3 per cent of total comsumption in Arab countries.

3. Polyvinyl cklevie {rVC) represents about 40 per cemt of total plastic material
consumption, mos%t 1 it .Leing used to produce water pipesrfor drinking, irrigation
and drainage purpises. a small part is used to produc: tiles for floor coverings,

shoes, artificial leather and garden hoses.

4. Eighty per cent of low density polyethelene (LDPE) is used for making film apd

producing heavy-duty sacks for fertilizers, snopping bags ari polyethelene (PE) pipes.

5. Glass reinforced polyester (GRP) is widely used in Kuwait, Saudi Arabia and the
Syrian Arab Republic for the production of water tanks, voats, sewage pipes and
lightweight shed:c.

A. Soft polyurethane (PU) is widely used in most Arab countries, anl most of the
factories are working-with less than 20 per cent of their design capacivy.

7. Polypropylene (PP) is not widely used for household articles, although its
lower price enables it to replace high density polyethelene (HDPE).
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Table 1. Plastios raw materials procassed in Arab countries in 1980 and consumption forecast for 1985

(tons)

Lo “Country pzﬁ;efgzzi:: ii{;eggzzizz Pz;{zifgi Polypropylene Polyatyrene Polyurethane Polyester pr§§£§§§d ng;ggégion
Algaria 30 €00 17 000 22 000 2 000 5 000 750 1 200 11 950 191 000
Bahrain 1 500 750 550 50 100 100 350 3 400 5 000
Iraq 26 000 15 000 38 000 1 000 8 000 8 000 1 000 106 000 128 000
Jordan 7 000 2 000 8 000 500 500 700 1 300 20 000 40 000
Kuwait 3 000 1 000 2 500 1 000 600 4 500 3 500 17 000 24 400
Moroocco 20 000 6 000 13 000 600 1 400 140 500 41 640 46 500
Qutar 800 300 1 200 50 100 100 400 2 950 4 000
3audi Arabia 19 700 15 000 62 000 Z 000 6 500 12 000 12 000 129 200 190 000
Sudan 4 000 4 000 1 000 700 300 15 150 16 225 20 000 |
Syrian s-ab 18 000 T 000 19 000 8 000 3 000 2 000 5 000 62 000 95 000

Republis .
Tunisia 10 000 3 000 7 000 4 000 4 000 2 000 800 30 800 40 000
All other Arad 60 000 28 950 119 750 10 100 20 500 18 735 23 800 281 8135 320 000

countries

 Total 200 000 100 000 300 000 39 000 50 000 50 000 50 000 789 060 1 103 900
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3. Recommendations

1. FEstablishment of plastics processing complexes in Arab countries. Plastics

processing complexes may be estavlished in some Arab countries lacking in hard
currency with the assistance of oil-producing Arab countries. This was discussed
with the Director of the Tunisian-Kuwaiti Bank in Tupis, which is searching for
projects ia which to invest its money. The Islamic Bank could alsc share in such
projects. Feasibility studics are required. The complexes could be estaolished
in Morocco, Sudan and Tumisia. The articles recommended to be produced in such
comrlexes are PVC pipes and fittings for irrigation and draipage, woven PP bags,
shopping bags, melamine tableware and sanitary equipment. Part of the product
will te consumed in the local market and the rest will be for export to other
countries.

2. Research and development centres. Thers should be close co—operation between

plastics centres and industry. To initiate co-operatiom it is recessary to provide
such centres with plastics rrocessing machines lor testing and for training people
working in the plastics ipdustry, given the lack of techmnicians observed in most
Arab countries.

3. Establishment of a plastics development centre in Irag. Although Iraq is
building up its infrastructure very rapidly, both the partly and the totally
govermmeunt-owned plastica processing complexes have no plastics techmology centre.

Establishing a plastics technology centre to serve the industry in Iraq is greatly
needed. This possibility was discussed with the general director of mixed governmment
and private sector organizations-and it was found that such a centre is essential,
and *hat the agsistance of UF_DO would be needed for its establishment.

4. Establishment of standard specifications for plastic articles. Most of the

plastic articles in Arab ccuntries are produced without any specific standards.

The establiskment of such standards for industrial and techrical products is
therefore recommended. HResearch and development centres can play an important

roie in establishing standard specifications for Arab countries with the asaistance
of UNIIO.

5. YNew fields of application recommended for the plastics processing industry.

Plastics in Agriculture. 4s the population of most Arab countries increases,

some of them have recently sturted to apply plastics on a very small scale in
agriculture. A seriocus effovt should be made to promote thir new technology. UNIDO
could participate in 3uch an effort through the provision nf experts to assiast in
training and for solving prohlems which might arise.
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Theye snoul? be close co-operation between those responrible for agriculture
apd ipdustry.

The semipar on the application of plastics in agriculture should bte organized
by UNIDO and the Arab countries.

Plastics in buildipg and comstruction. In view of the diminishing world resources
of wood, which is imported by all Arab countries, wood products and building materials
could be replaced by plastics ir the following form:

Window and door frames

PVC pipes for water, sewage systems and electrical conduits

Lightweight concrete comsisting of a mixture of expanda..e plastic material,
sand apd lime

Expandable polystyreme (PS) sheets and rigid PU for ceiling inmsulatiom and for
panels and partitions.

Plastics in furpiture. Soft PU is widely used in Arab countries to produce

mattresses, but rigid FU, structure fosms, and polyesters are rarely used in furniture.
Such plastic materials can replace wood.

6. Consultative group meeting. 4 consultative group meeting of representatives

from Arab countries, the Arab Industrial Development Orgamization (AIDO), the Islamic
Bapk and other Arab banks should be held to discuss recommendaticns and further
act..on which might be taken in collaboration with UNIDO experts.

7. Regiopal plastics technology centre. The establishment of a regional plastics
technology centre to cover all the requirements of Arab countries with regard to
plastics development, application and testing is greatly nzeded. A suitable location
for such a centre would be Casa Blanca, Morocco. The Moroccan Institute for
Packaging was established with UNIDO aasistance in 1979. It nseds only a number

of pilot plastics processing machines to be made suitable for the cemtre, which

will help to promote new applications of plastics in such fields as agriculture

and comstruction.

8. Petrochemical training centres in oil-producing countries. It was found that

there i3 po need to establish petrochemical training centres in Arab oil-producing
countries, because they have their own centres which operate mainly a3 joint ventures

with the participation of foreign partners.
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II. PLASTICS PROCESSING INDUSTRIES IN ARAB COUNTRIES

A. Jordan

Information was outained from the following sources: the Ministry of Industry,
the Royal Scientific Society, the Industrial Development Bank, the Natiomal
Institute for Planning ard factory visits.

Jordan is a country with 2.5 million inhabitants. Beginning more tham 20 years
ago, the plastic~ processing industry in Jordan produced simple moulded household

articles on a small scale and then expanded gradually umtil it reacbed about 54
factories im 1977.

Status »f the plastics industry in Jordan

Jordan currently has approximately 75 plastics processing factories engaged in
all types of plastics processing activities. All the factories beiong to the private
sector. Data on the available machinery are given below.

Types_of machines used Number of machines
Extrusion 89
Injection moulding 60

Blow moulding 30

PU foaming 12

FYC compounding

Thermoforming

Pressing 10

Extrusion machines are used mainly to produce rE film fcr packaging and

agriculture, FVC and PE pipes for irrigation, drainage and for housing, PVC profiles
for window and door frames, wire and cable coating.

Injection moulding machines are used to produce household articles, toys,

Lapdles for shopping bags, small eiectrical boxes, buckets and vege’.able and bottle
crates.

Most of the machipes have a shot capacity of less than 500 g. CSeven machines

have a shot capacity of lecs than 2,000 g, and three can only produce moulded
articles over 2,000 g.

Blow moulding machines are used to produce hollow articles in PE or in PVC.
Most of the machines produce bottles of less than 5 1 capacity.

Five machines can produce jerrycams of up to 10 1 capacity, two of up to 23 1

capacity, one of up to 70 1 capacity and one of up to 250 1 capacity.

PU foaming machines produce mattresses and shoe 3oles and heals. Thermoforming

machines produce disposable caps for yoghurt and ice cream. Presses for thermosets

produce melamine tableware, ashtrays and toilet geats.
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Plastics raw materials processed in Jordanm

The maip plastics raw materials processed are PE, PVC, PS, PP, PU and polyesters.
Table 2 spows the plastics raw materials processed in Jordan during the period

1976-1980 2nd the consumption forecast for 1985.

Table 2. Plastics raw materials processed in Jordan
and consumption forecast for 198%

(tons)
Consumption

Matarial 1976 1977 1978 1979 1980 forecast
(1985)

FE 3 000 5 000 6 000 8 000 g 000 20 000
FVC 1 500 3 000 4 000 5 500 8 000 14 000
S 150 200 300 500 500 1 000
PP 100 100 300 500 500 1 000
K 200 400 600 600 700 1 500
Polyester 200 300 800 900 1 300 2 500
Total 5 150 9 000 12 Q00 16 000 20 000 40 000

Visits to plastics processing factories in Jordan

Seven factories were visited, all of them belonging to the private sector.

General plastics factory

Main activity: production of PVC pipes and FVC compounding

The factory has three extruders and two PVC compounding units. The PVC pipes
produced are vsed for irrigation, housing, sewage systems and electrical comduits.
Findir»s
1. The factory was rumning at 30% of its designm capacity.
2. No quality control could be noticed.

3. There was an interruption in the power supply.

Jordan pc'.ymers

Main activity: production of homopolymers and copolymers, alkyds and unsaturated
polyesters, urea formaldehyde (UF) resins, dioctyl phthalate (DOP) and PV
compounding

The design capacity 1s given below.
Polyvinyl alcohol: 6,000 t/a
Alkyd resins for paints: 2,500 t/a
DOp: 8,000 t/a
PVC compounding: 10,000 t/a
UF resin: 2,500 t/a




Findings
1. All raw materials used are imported.
2. Industrial safety measures are needed.
3. Sixty per cent of the products are exported.
4. There is a fairly satisfactory quality control system.

future plapns for extemsion call for a doubling of the productiom capacity of
the DOP umit apd the alkyd resin unit.

Jordanian melamine company
Main activity: production of melamire tablewares .nd ashirays

The factory has three presses, each with a capacity of 350 t/a, and four presses,

each with a capacity of 200 t/a. \
Findingn

1. There is a shortage o<f techmicians.
2. The power supply was interrupted.
3. All coulds are imported.
4. There is no workshop for mould repairs.
5. F.Ity per ceut of the design capacity is lost.
6

Motion and time studies are not applied ir the production process.

Nackle and Salem for Plastics
Main activity: production of LDPE shopping bags

The factory has one extruder with a capacity of 1,000 t/a, one printing machine
and one bag-making machine,.
Findings
1. Although the factory was rumnizg 24 hours a day its production is ome third of
the design capacity.
2. Handles for the shopping tags are imported.
3. PFactory upkeep is not perfect.

Mehmari Enterprise

Main activity: production of rigid PVC profiles for window and door frames. The

factory has two twin-screw extruders with a design capacity of 5,800 t/a
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2. Only tventy per cent of the desigzn capacity of the machinues is used.
3. The factory is facing problems in marketing its product.
4. Production i3 carried out according to German standards.

Technircal Plastics Company

Main activity: production of FVC pipes for draipage apd trickle irrigatiom
The factory has four extruders tc produce plain and corrugated PVC pipea. The
desizn capacity of the machinss is 2,500 t/a, but the actual capacity is omly 1,000
t/a.
Findings
1. A part of the production is exported.
2. There is a shortage of raw material.

National Plastics Factory

Main activity: injection moulding, extrusiom blow moulding, thermoforming, offset

printing and =ilk screen printing on PE contaipners

The factory t2s 11 injection moulding machines and eight extrusiomn blow moulding
machines to produse hollow articies of “rom 250 cc up to 250 1; a thermoforming
machine to prodnce disposable cups with a capacity of 50 million pieces per year;

an offset printi.gz machine and a silk screen printing machine.

Findings
1. Ninpety per cemnt of the production is exported.
2. Most of the qualified techmicians are foreigmers. '
3. The factory has its own power supply.

4. There is a fairly satisfactory testing laboratory.

B. Syrian Ara% Republic

Information was obtained from the following sources: the Ministry of Industry,

the Industrial Testing Recearch and Development Centre and famtory visits.

The Syrian Arab Rspublic is a country with 8.5 million inhabitants. The plastics
processing industry started growing in 1970. All basic plastics raw materials in

addition to machines, equipment and moulds are imported.

The Syrian Arab Republic currently has about 150 plastics processing factories.
Most of them belong to the private sector, and 10 are government-owned. They are
mostly located in Damascus and Aleppo, and a few are ipn Latakia. Data on the types and

number of machines used are given below.
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Tyves of machine Numhex

Extruders 90
Injection moulding 160
3low mculding 25
P foaming 12
Thermoforming 9
Presses for thermosets 26

Polyester machines
Raffia machines
PVC compounding

Extruders. are mainly used to produce films for packaging or agriculture, plpes
for housing, irrigation and draipage, and cable and wire coating.

Injection moulding machinee are used to proiuce household articles such as basins,
trays, bucksts and crates, and industrial articles such as PVC fittings and toilet
geats.

Extrusion blow moulding machines are used to produce hollow articles such as

jerry cans and bottles for 7egetable 0il and mineral water.

PU foaming machines are used to produce both soft and semi-rigid articles. Seven
of them are located in Damascus and five in Aleppo.

Five of the PVC compounding machines belong to the private sector and three to
the public sector.

Thermoforming machines and vacuum forming machines produce yoghurt and ice cream
cups and the inper lining of refrigerators. Six machines are located in Damascus
and three in Aleppo.

Preggses for thermosets are used to produce melamine tableware and electrical

parts from phenolics. Sixteen machines are in lamascus and 10 in Aleppo.

Polyester nmachines produce boats, corrugated sheeis and drainage pipes. All

articies are reinforced by glasas fibres.

Factories belongingz to the public sector
and their activities

1. Hational Factcry for Plastics and Rubber
Unit I: Main production is agricultural film and PVC shoes.
Unit II: It produces calendered PVC foils, foam rubber, shoes and O-rings.
Unit III: It produces PVC shoes and O-rings.




2. Natiomal Cables Factory

It produces PVC and rubber—coated cables.

3, Natiopal Paint Factory
It produces paints from imported alkyds.

4. National Electromic Factory
It produces television and rudio cabinets.

S. Arab Company for Rubber and Plastics
It produces PVC and rubber shoes and hoses.

6. Plastics Products Association Company
It producss househcid goods, blown film and industrial articles.

Plsstics raw materials processed in the Syrian Arab Republic

mzble 3 shows the plastics raw materials processed in the Syrian Arab Republic
during the period 1976-1980 and the consumption forecast for 1985.

Table 3. Plastics raw materials processed in the Syrianm Arabd Republic and the
consunption forecast for 1985

(tons)

Material 1976 1977 1978 1979 1980 cmpzf;gs‘)"’”m‘
PE 15000 18 000 20 000 22 000 25 000 46 000
PVC 8000 10000 15000 17 000 13 000 30 000
3000 5000 5000 7000 8 000 10 000
PP 1 000 1000 1500 2000 3000 5 000
PU 1500 2000 2000 2000 3000 4 000
Polyester 1500 2000 3000 4000 5000 6 000
Total 30 000 38 000 46 500 54 000 63 000 95 000

Visits to plastics processipg factories in the Syrian Arab Republic

Four factories were visited, two belonging to the public sector and two to the

private sector.




- 16 -

¥ational factorvy for plast.cs and rubber (Units I, II and III)

oy = = e

Unit I
Main activity: production of FVC shoes and FE film f{or agriculture
The factory has four machines producing PVC shoes and ome big extruder to produce
agricultural PE film with a saximua width of 10 m.

The FE extruder was running at 23 per cemt of its desizn capacity, which is
3,000 t/a. Its actusl copsuaption was only 700 t/a.

Unit II

Main activity: production of artificial leather for tag-making and upholstery, foam
rubber, O-rings and rubber shoes
The factory Jas a PVC calenderipng unit to produce PVC film laminated on cotton
fabrics and presses for rubber O-rings and shoes.
Findings
The unit has a very large work-force.
There 18 po quality control system.
There is a shortage of technicians.
. Industrial safety and plant upksep are insufficient.

.

S N =
.

Mahjoub Plant

Main sctivity: production of PVC pipes for drinking and electrical purposes, HDPE
pipes {or irrigation, PVC window shutters, PVC fittings up to 10 cm in diameter and
PP toilet seats

The factory has eight extruders with capacitisas ranging from 25 kg/h to 125 kg/h
and three injection moulding machines.

Findipngs

1. The factory has a work-force of 75.
2. All moulds are imported.
1. Upkeep is satiafactory.
4., There 138 a reasomably satisfactory quality control.
5. There are plans to produce window apd door frames in future.
6. Most of the products are _ndustrial articles.




Artine Stampolian

Main activity: PVC compounding and productiom of PVC shoes and U soles
The factory has a compoundipg unmit that consumes 2,000 toms of FVC/a and four
machines for shoe-making.
Pindings
', The compounding unit cperates at 50 per cent of its desizn capacity.
2. There is no quality coatrol systea.

C. Tunisia
Information was obtained from the following sources: the Director of INS, the

Director of the Plastica Industry, the General Director of CNEI, the Director of
Industrial Co~operation and an official of the Tunisian-Kuwaiti Development Banic.

Tunisia is a country with 6.25 millira inbabitants. The plastics processing
industry started in 7960 with three factories producing simple household articles.
In 1968 the plastics industiry began to expand rapidly, and by 1980 about 120 factories
had been established. 4ll plastics factories belong to the private sector amd a
certain co-cperation between those factories and the Govermment could be observed.

A new trend towards specialization in factory activities bas emerged.

About 20 factories are employing more tham 100 workers, most of them for 24 hours
a day. Nearly all machines are imported from western European countries, mainly France,
Cermany, Pederal Republic of,Italy and the United Kingdow of Great Britain 2nd Northern
ireland. The work-force is emtirely Tunisian.

Status of the plastics ipdustry in Tunisia

All vlastics raw materials processed in Tunisia are imported, mainly from
western European countries, the leading suppliers being France and Italy. Data on

the types and number of machines used are given below.

Types of machine Number
Extrusion 80
Injection moulding 100
Blow moulding 20
PU foaming 4
PVC compounding 2
Thermoforming 6
Pressing 12

Polyester machines 4
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Plastics raw naterials processed in Tunisia

The present processing capacity of all unlastics factories in Tunisia is
approximately 40,000 t/a. The actual consumption of plastics raw materials ia
1980 was 75 per cemt of the installed capacity. Table 4 shows the plastics iaw
saterials processed in Tunisia during the puriod 1978-1980 and the comswmption
forecast for 1385.

Table 4. Plastics raw materials processed in Tunisia and consumption forecast

for 1985
(toms)
. Consumption forecast

Material 1978 1 1
PE 14 0LO 12 000 13 000 20 000
PYC 9 000 6 S0 7 000 8 500
PS 3 000 3 700 4 COO 4 000
PP 2 500 3 800 4 000 4 000
PO 2 500 1 800 2 000 2 000
Polyestex 1 000 700 800 1 500

Total 32 000 28 500 30 800 40 000

About 80 per cent of PE consumed is low density polyethyleme for packaging.
Table 5 shows the plastics raw materials consumption by product in Tunisia during
the period 1978-1980 and the comsumptionm forecast for 1985.

\ R
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Table 5. Plastics raw materials consumption by product in Tunisia

tons)
Product 1978 1979 1980 Consumption forecast

(1985)
Household articles 3 009 2 770 3 000 4 200
Cosmetics 500 380 350 650
School and office 5 300 4 070 4 420 5 650

articles
Toys 500 370 400 600
Furniture 3 000 2 400 2 800 3 000
Electrical parts 4 000 3 200 3 500 5 oo¢
Housing and sanitary 4 000 3 500 3 800 5 0Q0

equipment
Car industry - - - 100
Boats 300 200 300 450
Chemical industry 400 370 400 500
Agriculture 700 650 1 000 1 600
Packaging 1 0CO 9 000 9 700 12 400
Others 600 1 590 1130 850
Total 32 000 28 500 30 800 40 000

Visits to plastic processing factories in Tunisia

Two factories were visited.

Coplacelle
Main activity: injection moulding for household articles, production of HDPFE and
LDPE f£ilm and blow moulding for hollow articles

The factory has 12 injection moulding machines with clamping forces rangirg from
100 ¢ to 1,000 t, 12 extruders for making film and two blow moulding marchines.

Findings
1. The factory operates 24 hours a day and a.l machines are imported from Europe.
The work-force somsists of 120 Tunisians.
2. The factory is well kept and organized. 4
2., The machines nave a processing capacity of 2,500 t and their actual consumption
is 2,000 t.
4. There are plans to ipstall an extruder to produce PE pipes with a diameter of up
to 150 mm for irrigatiom purposes.
S. All moulds are imported from Spain and the United Kingdom.




Cotuplast

Main actiwvity: oroduction of foil and cheet making for disposatle cups.

- — - Jaras il

The factory has four up~tc-date exiruders.

Findings
1. The factory operates 24 hours a day, tke machines are well kept and the
production is fairly good.
2. All the workers and technicians are Tunisians.
3. The factory nearly covers all the requirements cf factories in Tunisia producing

disposable cups.

D. Algeria
Information was obtained from the following sources: the National Bureau
of Statistics, the UNDP publication entitled "Plasticultura", the Deputy Director
of the Petrochemical Industries, the Commercial Management Department of Sonmitex,
the Ministry of Planning, the Vice-president of Sopatrach and factory visits.

The pcpulation of Algeria is about 18 milliom. It is concenirated in the
northern provinces where industry is located and the climatic coaditions are
favourabla.

Status of the plastics industry in Alzeria

The plastic processing industry in Algeria started on a small scale and has
expanded rapidly during the past 15 years. Most of the factories belong to the
private gector, with the exception of some plastics processing complexes which are
) government-owned. All machines, dies, moulds, and raw materials are imported, except
for PVC which is produced locally in the petrochemical complex at Skekeda. Most of
the plastics processing factories are either in Stef or in Elasnam. All belong to
Sopatrac, which is a govermment organization. They process all types of plastic
products, such as PVC profiles, PVC tiles for floor covering, soft FU expandable
polystyrens (EPS) for insulation and packazing, and polyester decorative sheets.

™wo factories for electrical and telephone cables are in Algiers, the capital.

Table §, based on dati. obtained from the Mimistry of Planning and from industries,

shows the plastics raw materials processed in Algeria during the period 1978-1980

and the copsumption forecast for 1985.
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Table 6. Plastics raw materials piocessed in Algeria and comsumption forecast for 1985

(tow.)

Yaterial 1977 1978 1979 1980 C°ml(’f ;‘8’;) forecast
LDFE 16 000 20 000 25 000 30 000 65 000
HDFE 14 000 16 000 17 000 17 000 37 000
PVC 20 000 18 000 18 ¢00 22 000 69 000
PS 1 500 1 500 4 000 5 000 10 000
PP 250 1 000 1 500 2 000 5 000
PU 250 350 500 750 2 000
Polyester 500 700 1 000 1 200 3 000

Total 52 500 7 50 67 00O 77 950 191 €00

Status of the petrochemical industry in Alzeria

There are two petrochemical complexes in Algeria, ona located in Skekeda and
the other in Arzew. Table 7 presents data on the complex at Skekeda.

Table 7. Data on the petrochemical complex at Skekeda

(tons)
) ) . Local market
Product Design capecity Actual capacity consumption Exported
Ethylene 120 00C 100 000 50 000 50 000
{ LDFE 48 000 - 30 000 -
TCH 40 000 28 000 7% for PVC -
u PVC 35 000 24 500 22 000 2 500

Ethylens productior started in 1978 and LDFE production was planned for June 1981.
Vinyl chloride mcnomer (VCM) and PVC production started in 1980. Table 3 presents

data on the complex at Arzew.

Table 8. Data on the petrochemical complex at Arzew

(tons)
. o . wocal marxet -
Product Design capacity Actual capacity o t1om Exportec
Methanol 100 000 100 000 15 000 85 1200
Synthetic 15 000 15 000 19 000 -

resin
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Synihetic resip is used to produce pnenol, urea and melamine formaldehyde as
adhesives. It is partly ussd for moulding powders.

There is a project to produce HDFE, with a dee*zm capacity of 40,000 t/a. The
production tacilities are expected to become operational in 1985.

Visits to plastics processing Tactories

Complex transformation matieres plastiques

. Sonatraz TP I G

Main activity: making film to produce shopping bags, injection moulding to produce

househanld articles and bottle crates, blow moulding for holiow articles up to 30 1.
Pindings

1. The factory was running with 50 Der cemt of its design capacity.

2. All moulds are imported.

2. Sonatrac T P II G

Maipn activiiy: production of PVC and FE pipes of up to 350 mm, FVC garden hoses apd
small electrical parts in PVC and FE, FVC compounding and injection moulding for
crates ind chairs.

Findings
1. The factory was running at 50 per cent of iis design capacity.
2. The compounding unit was rupming at 70 per cemt of its capacity.

There are plans for the future production of rigid PVC pipes of up to 750 mm and

increases in the capacity of the compounding uxnit.
E. Morocco

Information was obtained from the following sources: the Chemistry Departmert,
the Département de la promotion, the Chemical Industries Division and the Research
Division of ODI, the General Director and Secretary-General of the Natiomal Uniom of

Moroccan Plastics Industries, the Ceneral Director of IMEC and factory visits.

Morocco has a population of approximately 20 million. Most of the plastics
processing factories are in Casablanca and Rabat. A4ll factories belong to the private

gector.

Status of the plastics processing industry in Morocco

About 205 factories for plastics processing operate in Morocco, with a work-force
of approximately 15,000 persons. Most of the goods produced are household articles,
°E shopping bags, rigid and flexible PVC pipes and EPS for packaging and 1insulating

purposes. Industrial articles represent seven per cemt of tctal production.
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The bigsest injection moulding machines has a shot weight of 5 kg
and the biggest blow moulding machine can produce drums of up to 225 1 for storing
olive oil. The biggest extruder for pipes can produce PVC pipes with a diameter of
up £0 200 mm. Most of the machines are imported from Europe.

Plagtics raw materials processed in Morocco

According to the data obtained, the installed processing capacity of ail machines
in Morocco is 65,000 t, while the total comsumption in 1980 was about 42,000 t.

Table 9 shows the plastics raw materials proceased in Morocco during the period
1976-1980 and the forecast consumption for 198s.

Table 9. Plastics raw materials processed in Morocco and the consumptioa forecast

for 1985
(toms)
Material 1976 1977 1978 1979 1980 Cmmpﬁ;gs?“cw‘
FE 23 400 28 363 27 215 27 063 26 272 28 000
PVC 12 770 11 488 13 267 13 060 13 00O 15 000
PS 1 200 1 505 2 002 1342 1 400 1 800
PP 1 000 1 203 1 509 400 600 1 0CO
PU 100 115 120 100 140 200
Polyester 150 200 210 500 500 500
Total 38 620 42 874 44 323 42 465 41 912 46 500

There is a factory at Mohammadia near Casablanca which became operatiomal im 1978,
and which produces PVC resin with a desigm capacity of 25,000 t/a. This factory is
supplying Morocco with its PVC requiremeats, its actual capacity being 13,000 t/a,
which represents the total local comsumption.

Visits to plastics processing factories im Morocco

Industrie des matidres plastiques SAPA

Main activity: production of PVC shoes and soles, shopping bags, heavy-duty sacks,
PE pipes, pipes and tubes for trickle irrigation, PVC discs, EPS sheets for insulation
ari moulded articles, vacuum forming for lamp shades and PVC compounding.
Findings
1. All factories suffer considerably from high customs duties, which may reach
50 per cent on plastics raw materials, causing high production costs and hindering
the growth of the plastics procsasing industry. This can be easily detected from
the data on plastics raw materials processed since 1977.

2. The petrochemicals complex at Mohammadia operates at SOAper cent of its nominal
capaclity, causing high production costs.
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Jisit to the Moroccan Institute for Packaging

Nn the basis of discussions with the General Director of the Imstitute, the

following information was obtained:

(a) With regard to plastics in packaging, balf of the plastics processing factories
were established during the past 15 years. Articles for packaging, such as shopping
bags apd fish and fruit crates, represemt about 45 per cent of the total productionm.
About 60 per cent of the factories employ less than 50 persons, and 80 per cemt of
the factories are located in Casablanca, vhich represents the biggest consumer market.
The plastics processing machines work wi.h 40 per cemt of design capacity, since the
local market is comparatively small and custom duties on imported raw materials is high;

(b) The Institute is well equipped with all the machines required for testing the
different types of packaging material;

(~) %en engineers and six technicians work in the differenmt laboratories of the
Instivate;

(d) Publicatiops and magazines are issued periodically.

Projects under study for the future development

of the plastics industry inm Moroeco

PVC floor covering

Project objectives: mamufacture of floor covering tiles
Production capacity: 500,000 m2/a

Raw material: 2,500 t of PVC produced locally
Proected employment: 70 persons

Low-density polyethylene

Project objectives: mapufacture of LDPE
Production capacity: 60,000 t/a

Raw material: imported ethylene
Projected employmert: 250 persons

Ball-point pens

Project objectives: manufacture of ball-point pens
Production capacity: 7,500,000 units per year

Raw material: PS and rubber

Projected employment: 20 persoms

Alkyd paint
Project objectives: mamufacture of long and medium resina for paints
Production capacity: 5,000 t of diluted resins

Projected employment: 30 persnns
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Plastic dishware

Proiact objectives: mamufacture of high-quality dishware

Production capacity: 500-1,000 t/a of melamine formaldehyde

Projecied employment: 40 persons

Plastic toys

Project objectives: mamufacture of plastic toys
Prod~~+ion capacity: 300 t/a

Raw .__terial: PVC

Projected emplcyment: 40 persons

Plastic transfsrmation

Project objectives: manufacture of plastic bags
Production capacity: 300 t/a
Projected employment: 20 persons

Polyurethane foam

Project objectives: manufacture of polyurethane foam
Production capacity: 1,000 t
Projected employment: 5C persons

P. Sudan

Information was obtained from the following sources: the Ministry of Ipdustry,
the Ministry oS Commerce, the Indusirial Research and Consulting Institute and

factory visits.

Sudan has about 25 million inhabitants and its plastics processing factories are

m2°nly in Khartoum and Cmdurman.

Status of the plastics industry in Sudan

The main plastics processing machines used are listed below.

23 extruders for pipe—making and garden hoses

34 extruders for making film

39 injection moulding machines for FVC shoes

30 injection moulding machines for household articles
25 blow moulding machines for hollow articles

4 twin screw extruders for rigid PVC pipes

Most of the machines work omly one shift because of the lack of raw materials,
and about 50 per cent of the existing machinery 13 idle due to the interrupted power
supply. Customs duties on imported plastics raw materials, which may reach 60 per cent,
are comparatively high, All moulds are imported and production of industrial articles

13 rare.
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Plastics raw materials consumptionm in 1980

LDPE: 4,000 t (2,200 for packaging, 800 for pipes, 43¢ for injsctiss moumlding,
800 for hollow articlas)

HDFE: 4,000 t (2,000 for crates, 2,000 for rousehold articles)

FVC: 7,000 t (2,000 for footwear, 2,000 for bottles, 2,000 for boses, 600 rfor pipes,
400 for leather)

PP: 700 + for woven bags
PS: 300 t for disposable cans and household articles
PU: 75 t for matresses

Total: 16,075 t

Visits to plastics processiag factories

Most of the plastics factories visited use o0ld machinery prodncing primitive )
household articies, flexible hoses, LDPE pipes and disposable cups. All the factories
suffer from a lack of raw materials and technicians ami interrupted power supplies.

G. Kowait
Ipformation was obtained from the following sources: the Ninistry of Comrerce
and Industry, a UNIDO consultant for the chemical and petrochemical industrios and
factory wvisits,
Kuwait bas 1.25 million inbabitants, 50 per cent of them foreigners from other
Arab countvies and Asia. Hundreds of plastic finished articles are imported. dong Kong
and Japan voing two of the main supplisrs.

Status of the plastics processing industry in Kuwait

There are 20 plastics processing factories in Kuwait, all of them belonging to
+the private sector. Data on the factories are presented in tables 10 apd 11.

Table 10. Plastics processing factories .n Kuwai’ nd type of production

Copsumption in 1980

Number of factories Type of production Material (tons)
3 PJ foam for matresses P 5 400
1 Shoe-aaking PVC 250
1 PYC rigid pipes and garden PVC 2 200

hoses
1 PVC tiles PvC 250
3 Diaposable cups P3 450
T Boats, tanks, .ce boxes, Polyester 3 500
pipes
1 PP woven bags and FE bags FP 1 750
3 Household articles, bottles, FE and FVC 3 200

shopping bags
20 \ ‘ | 17 000
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Table 11. Plastics raw materials processed in Kuwait
(toms)
Material 1976 1977 1978 1979 1980 Cm?‘(i1§'35§°“°‘“
PE 1 700 2 800 2 2%0 3 000 4 000 6 000
PVC 1 000 1 650 1 300 1 750 2 500 3 500
PP 450 650 500 700 1 000 2 000
PsS 250 450 350 420 600 900
PO 2 000 3 800 3 €00 4 000 5 400 6 000
Polyester 1 600 2 150 1 600 2130 3 500 6 000
Total 7 000 11 500 9 000 12 000 17 000 24 400

Projects currently under study are listed below:

Number of projects Production objectives
3 Shopping bags
3 Household articles
2 PP cords
2 PYC garden hoses
Total 10

Data on the petrochemical industry in Kuwait is given below:
Production capacity

_Eaterial (1,000_toms)
Ethylens 350
Bepzol 184
Ortho-xyl.+ve 60
Para-xylene 8s
Ethylene glycol 125
Styrene 320
LDPE 130
Melamine 15

H. Bahrain

Bahrain has about 350,000 iphabitants and seven plastics processing factories,
two of which are closed becauss of techmical problems. Three factories produce
glass-reinforced polyester articles such as boats, tapnks and sanitary equipment,
three produce film for shopping bags, and one, the largest, produces FVC pipes of
up to 225 mm in diamever and consumes about 2,000 toms of FPVC.

The following data were obtained through direct contacts with factory owners.
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“aw materials processed in Bahrain in 1980

LDPE: 1,500 t for making filam for shopping and rubbish bags
HDPE: 750 t for crates and jerrycans

PVC: 550 t for water pipes and electrical conduits

PP: 50 t for mats

PS: 100 t for disposable cups

Polyester: 350 t for tanks, boats and sanitary equipment

Total 3300 ¢

Projects currently unler study are listed below:
Number of factories

Qatar has 250,000 inhabitants, of which 8 per cent are foreigners from other
Arab countries and Asia. Qatar has a big petrochemical complex constructed by the

French company Chémie de France.

Information was obtained from the following sources:
petrochemical indnstries im GOIC, the head of the Industrial Technology and Development
Centre (ITDC), an ITDC cousultant of petrochemical industries and an ITDC engineer.

There are five factories for plastic processing:
a capacity of 1,200 t/a;

2
1
1

IO

qu.r

Product

Bags

PU mattresses

Acrylic sheets
Polyester tanks
Electrical appliances

Status of the plastics processing industry in Qatar
one factory for PVC pipes, with
one factory for EPS sheets for insulation, with a capacity

of 200 t/a; two factories for shopping bags, with a capacity of 800 t/a;

factory for disposable cups, with a capacity of 200 t/a.

Raw materials processed in Qatar in 1980

LDFE: 800 t
PVC: 1,200 ¢
EPS: 200 ¢
PS: 200 ¢

Total 2,400 ¢

a consultant of the
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Visit to the petrochemical crmplex ot Usm Said ggggoz
hadesnom Aada

The petrochemical complex at Umm Said is & joimi-vemiure Rujsct Sstwsss Qstar
and Chémie de Prance. It is designed to utilise oms of the importamt maturel
resources of Qatar. Its anooal preductiom is 140,000 t of ethyleme, but the actual
capacity is 280,000 t/a.

The LDFE plant, with a capacity of 140,000 t/a im ome lime, is omly the second
plant in the world having such a unit capacity. The LDPFE ie sold through a sarketing
contract with Chémie de France. About 60 per cemt of the productiom will be loaded in
containers and the rest om psllats.

The number of employees is about 600, most of them Arebs, Asiams amd Preach.
About 10 per cent are Qatariams.

A new project for QAPCO is a plamt for HIFE with an sammal capacity of 70,000 ¢t,
which is planped to go om streem bty the aad of 1983.

J. Seadi Areiis
Information was obtained from 149 following somrces: the digistry of Imdustry,
a Sandi Arabiam copsulting house, the Sewdi Arabism Basic Isdwstries Corporstiom (SABIC)
and factory visits.

The plastics processing industries ia Sendi Arebia started 20 years ago to produce
singple woulded articles aad FE fila for packnging, amd thea exremded wntil it reached
about 40 factories im 1977.

Status of the plastics Arebis

The mumber of plastics procsssiag factories ia Semdi Aradbia at prosest is about 75.
They are privately-owned amd carry out almost all plastics processiag operations.
Nost are located ia Riyadh, Jeddah and Desman snd are eagaged iz the following
activities.

Building, copstruction gpd agriculture

PYC pipes for driskiag water, sewage asd electrical comduits
PYC profiles for vindow and door fremes

PYC fittings, tiles and floor coverimg

EPS and PU sheats for heat issulatiom

Sanitary equipmest such as toilet seats aad artificial sarble
Electrical parts

Faclagisg

Shopping bags made from NDPE and LDPE

Wowen bags and heavy-duty sacs for fertilizer
Nedical packaging
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Bottle and fruit crates

lcs cream and yogaur:s STpsS

Jerrycans and PVC bottles for vegetable oil
GRP tanks for water and chemicals

Rubbish pots

Industrial uction

Soft PU for mattresses and furnmiture
Artificial leather

Tables, chairs and sheeta made {rom polyester
PP cords and tapes for packaging

FP battery cases for lead acid batteries
Spare parts for textile machines

Electrical cables

Product.on of household articles

Housewa-e sade {rom thermoplastic materials
Houseware made {rom melamine formaldehyde moulding powder
Toys, mats and PVC shoes

The number of plastics processing mschines is approximately 400, of which 150 are
for making film, 134 for injectiom moulding, 45 for blow moulding, 16 for vacuum
forming, 10 for block moulding, 20 for shose-making and 25 for thermosetting material.

Plastics raw saterials Meased in Saudi Arabia

Table 12 shows the amount of plastics raw materials processed in Saudi Arabia
in 1980 and the consumption forecast for 1585.

Table 12. Plastics raw materials processed in Saudi Arabia

(tons)
Material 1980 Coump?z;gsgmcut
LDPE 19 700 25 000
HDPE 15 000 20 000
PVC 26 000 95 000
PS 6 500 8 000
7 2 000 4 000
PO 12 000 20 000
Polyssters 12 000 18 200

Total 129 200 190 U

A e N B—
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Visits to plastics processipg factories im Saudi Arabia

Saudi Arabian Plastics Products Company (SAPPCO)

Main activity: PVC pipes for water, irrigation and electrical conduits, PVC fittings
and EP3S in the form ol blocks, sheets and moulded articles

The main factory is located in the industrial zome of Riyadh and has 22 extruders

and all the ancillary equipment needed.
Fipdings

1. The factory is well organized.
2. PVC consumption is about 50,000 t/a.
3. EPS consumption is 4,500 t/a.
4. Nipety-five per cemt of the technicians are foreigners, mainly from Arab countries.
5. There is a project to produce rigid FU for insulation, with a design capacity of

9.2 million 12/1.

El-Shark for Plastics and Paper

Main activity: FE film for shopping bags and packaging, PE film for heavy-duty sacks

and for agriculture, bousehold articles, bottle and fruit orates and rubbish bags
Pindings

1. HMost of the technicians and workers are foreigners.

2. LIPE copsumptiom is about 3,500 t/a.

3. HDPE copsuaption is about 2,100 t/a.

4. All machinery is imported from western European countries.

5. The sakipng of film is expected to axpand.

Petrochemical industries in Saudi Arabia

The current petrochemical projects in Saudi Arabia, which is considered the
biggest Arab country in the production of polymers, are listed below:

Saudi Methanol Company

Location: Jubail

Peedstock: methane

Production: 600,000 t/a of chemical grade methanol
Production time: 1983

Natiopal Methanol Company
Location: Jubail

Peedstock: methane
Production: 650,000 t/a of chemical grade methanol
Production time: 1985
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Saudi Yanbu Petrochemical Company
Location: Yanbu

Feedstock: ecihaae
Production: 200,000 t/a of LDPE and 90,000 t/a of HDFE

450,000 t/a of ethylens and 220,000 t/a of ethyleme glycol
Production time: 1985

Al Jubail Petrochemical Company
Location: Jubazl

Feedstock: ethylens

Production: 260,000 t/a of LDPE
Production time: 1985

Saudi Peéetrochemicai Company

Location; Jubail

Feedstock: ethans

Production: 656,000 t/a of ethyleme, 295,000 t/a of styreme, 281,000 t/a of crude
ipdustrial ethanmol, 454 t/a of ethylene dichlorice

Production time: 1985

Arabian Petrochemical Company

Location: Jubail

Peedstock: ethane

Production: 500,000 t/a of ethyleme, 180,000 t/a of LDFE and HDPE
Production time: 1985

Eastern Petrochemical Company

Location: Jubail

Feedstock: ethylene

Production: 130,000 t/a of linear LDFE, 300,000 t/a of ethyleme glycol
Production time: 1985

K. Irag
Information was obtained from the following sources: the Mimistry of Industry,
documents from the AIDO library, a plastics expert of AIDO and the Director General

of the Ceneral Directorate for Mixed Sector Enterprises.

Iraq has 16 million inhabitants. Its plastics processing industry, which =*arted
twenty vears ago, has expanded rapidly du..ng the past ten years. In 1980 the pumber
of plastica factories was about 400, most of them belonging to the private sector,
with the exception of a few which are either govermment—owned or in the mixed sectow.
All plastics raw materials are processed in Iraq, especially those used to produce
engineering or teachnical articles. Imports of plastics raw materials are organized
by the Government and theres is co-ordination between the Ninistry of Industry and

the private sector.




Status of the plastics processing industry im Irag

The factories are distri®uted throughout ithe country, although most are located
in Baghdad. The biggest plastics processing factory, which can be regarded as a
plastics iransformation complex, is located ip Baghdad and belongs to the mixed

sector.
The plastics processing industry in Iraq is engaged in the following activiiies:

(a) Building and comstruction of such products as PVC and PE pipes for housing
and agriculture, FVC tiles, EPS for insulation, sanitary equipment and electrical
paris;

(b) Industrial production of such items as electrical cables, spare part: for
machines, artificial leather and FP battery cases;

(c) Production of packaging, including shopping bags, PP woven bags, heavy—duty
sacks for fertilizer, disposable cups, and bottle apnd fruit crates;

(d) Manufacture of houseware such as buckets, trays, plates, toys, mats and
PVC shoes.

Plasticas raw materials processed in Irag

The main plastics raw materials processed in Irag are PE, PV(;, PS, PP, PU and
Polyester. Data on the plastics raw materials processed in Irag in 1980 and the
consumption forecast for 1985 are presented in table 13,

Table 13. Plastics raw materials processsd iz Iraq

(tona)
. Consumption forecast

Material 1980 (1985)
7E 41 000 50 000
PYC 38 000 45 000
PS 8 000 10 000
PP 10 0uo 12 000
PO 8 000 9 000
Polyester 1 000 2 000

Total 106 000 128 000

About 65 per cent of FE consumption conaiats of LDPE, and the rest is HDFE.

The govermment and mixed 3ectors consume about 60 per cent of the plastics raw

materials processed in Irag, and the rest goes to the private sector.




- -

I 40 the Nstional Company for Chemical and Plastic Industries

This compary with a work-forcs of approximately 1.000, is tha bhizgeat factorr
in Irag in terms of raw materials consumption and the number of workers. I+ belongs to

the mixred sector and is engaged in mearly all plastics processing activties,
including the {ollowing:

(a) Injection moulding to produce raiio and television cabipets and all dig
technical articles in acryloaitrile-butauienestyrene conolymere. The clamping force
of machines installed ranges from 40 t to 800 t;

(b) The use of PU machines to produce matiresses. Its capacity of 8,000 t/a
excesds the requirements of the country;

(c) The operation of a PVC compounding factory with a comsumption of 6,000 t/a and
a design capacity of 8,000 t/a;

(d) The use of presses for thermusets with a consumption of 250 t/a of melamine
and phenol formaldehyde mouliing powder;

(e) Skeets and foil extrusiom to produce disposable cups and sheets of refrigerator
inner liner from high impact polystyrens;

(£f) The use of extruders to produce FE film for bags and for agriculture. The
current capacity of 7,000 t/a will be increased to 10,000 t/a;

(g) The use of extruders for FVC pipes of 5C mm to 100 mm in diameter. The anmmal
consumption is 600 t/a.

Findings
1. The factory operates 24 hours a day.
2. There 1s a shortage of fechmicians and workers.
3. All moulds are imported.

4. All machines are up—to-date and imported mainly from western European countries.

New projects under study are listed below:

Raw materials consumption

2221221 (tons per anpum)
Bottles for mineral water pvc (1,500)
Tiles for floor covering Ve (1,500)
PVC fittings PVC (2,500)
PVC electrical comduits PVC {1,600)
New compounding unit PYC (15,000)
Increasing the capacity of agricultural film PE  (3,000)

A petrochemical complox locatad in Basra has a nominal capacity of 60,000 t/a
of LDPE and 30,000 t/a of HDPE. There 13 a plan to eatablish a factory to produce
PVC, with a design capacity of 60,000 t/a.




Annex

PETROCHEMICAL PROJECTS IN ARAB COUNTRIES

Petrochemical projects operating or planned in Arab countries
(production in 1,000 t/a)

Ethylene Propylene Butadiene Benzol LDPE  HDFE PP PVC MNelamine Methanal
Algeria 120 - - 95 48 40 - 35 - 104
Bahrain - - - - - - - - - 330
Irag 135 - - - 60 30 - 60 - -
Kuwait 350 ~- - 184 130 - - - 15 86
Libyan Arab Jamahiriya 330 165 45 - 100 =0 50 60 - -
Qatar 280 - - -~ 140 70 - - - -
Saudi Arabia 2 056 - - - 118 276 - 150 - 1 300
United Arab Emirates 450 - - ~ - - - - - -

Total 3721 165 45 379 1 256 426 50 305 15 2 390







