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1. INTRODUCTION

Tlastics and Rubter industries were introcuced in the
manufacturing sector of the Kuwaiti econonic structurc ™5 years
ago with very few and sm2ll in size estagéishments. The development i
of these industrics did not follow, duc/the rapid@ .- changoes in
thc cconomic erowth rates during that pcridd, the natural gradual
zrecwth, 3uch countny/§§21ng the problcem of skill shortage 2nd
other problems TR } ’ 7 will have soon 50 establishment
using round KD ) million 2s investment and dealing with zbout

XD %2 nmillion row ond semifinished m2terinl mainly importdd.

The Gov.rnment is studying to set up 2 huge petrochemical
complcx to produce ocnnually 160000 tons LLDIE ~nd somc importnant
intcriacdiate products. The realisntion of this projet togethor
with othcr two private projeets will raise the investment in this
ficld up to XD 530 million. Such massive inerease in supply of
polym-rs rcquircs urgent nceed to cxpzné present market, to
identify and dcvelop new ficlds of 2pplicetion, to increasc the
proccssor's cipacity in order to exploit more the added-value

gaincd.

In order to scccecd in penctrating into a free market,
likc Kuw2iti merket, with a new product, the o
renufadturing up to the stzndards accompaind by quality control
ncasures.  For the mijority of the loc~l proecssors this will
be 2 new expericnce and will nccessitate international communications
ané services to enable the industry to ndapt itself to the changing

circunstances.

In oricr to support theo plastics ~nd Rubker industry - . to
successfully mect such challenges in market idatification =nd




and devecloprent, transfer and adaptation technology, creating
and up grading of skills, croating new investment and < mployment
opportunitics through the expsnding process capeity, ¢ spccialiscd

orgarisation gearcd to such services is to te established.

Such orzaniszt.orn was suggestcd to hc establishes in the
same
rcport No MT/90/82 datcd 24/3/1982 preparcd by the’ petrochemical
Dxpert during ths period of the project Mo DE/KUW/79/009/11-03

The proposal wos accepted Ty IDC on 22/9/1982 and detailed
study was requested vy the comnittoz. Thoe project of studying
the development of Rubtecr and plasties industrics and the possitility
of cshzblishing 2 speeinliscd centre for its development, was
included in the country programme having the muater DT/KUM/82/007/
01/37. The objcctivrs_‘lx 5:T“thc teochnieal an? the financing requ
rcquiremcnt of the centre a~rc the suhjoet of the present recpogt.
The report also includes 2 proposed plan of actéon for sctting ur
the cantre.




I. GENERAL REVIEW OF MiNUFACTURING SECTOR SITUATION WITHEN THE
KUWAITI ECONOMY

- Iresent Bconomic Structure

It is unquestionable that the Ruwziti economy dcpends essent-
inlly on oil activities and tket its development reflects directly

its inmpa2cts on the overall economic and financial activities.

The sharc of the oil sector in GDI increased rapidly during
thc past twenty years from 54.6% in 1967/68 and reached its pezk
value (77.2%) in 1974/1975 as a result of combined cffcet cf higher
production and prices rates. In 1976 o0il production rates started
tc &1l 2and so was its share in GDI. Due to the higher cil
rcvenues that started in the enarly seventies, the non-0il szctor

were accordingly developed by différent rates of growth.

Thce GDF of manufacturing sector, 2s an exampls, becamc in 1979
nore than cight times its vilue in 1970, the GDI' of construction
sccetor in 1979 was also nore than six timcs its valwe in 1970.
Comparatively lower growth rates during the semc period werc
nbserved in the transport, communietions and clectricity/ water
sectors. .agriculture and Fishing bad the lowest share in the GDI
allover the wholeperiod. The highest rate of growth in the total
GDT was in year 1974 (table No 1).

- The manufacturing 3ector

The manufacturing GDI grow from KD 42.8 million in 1970 to more
than KD 365 million by 1979. This increasc implied ar © annual rate
of growth of 27% which wis higher than the anmnl rate of growth of the
total GDI 2t purchaser's price (of 22%) during the same period.




- £ -
Table No 1
GDI' by Type cf Beconomic
Activity at Current Irices
(million X.D.)

- ’ - x XX
; Years |
! i 1970 1972 1974 1976 1978 : 1979
| Kind of Ecconomic hctivity
-
agriculturc and Pishing | 2.9 3.8 5.9 10.3 13.5 16.7
Mining and guarrying 618.8 | 914.5 | 3022.7 | 2524.1 2520.1 | 4433.8
Mzanufacturing 42.8 65.4 168.6 | 229.8 256.6 366.3
ietroleun refineries - - - 109.8 118.3 204.5 !
Chem.fertilizers, Ilasti¢ 23.4 | 35.0 | 128.7| 22.0 28.2 31 !
Elcetricity,gas,water 7.2 | 1C.7 12.6 | 18.8 22.9 26.2 |
Construction 28.1 38.4 62.8 | 122.6 176.1 180
Trade and Hotels 85 110.7 147 303.4 339.6 373.5
I Trainsport, Communication| 29.3 34.5 50.4 72.4 90 103.4
Finance nnd business ;
| Socinl & personal Serviedsl126.9 |182.5 212.7 | 317.3 441.7 552.4
Total 1018.9 | 1455.3 | 3799.4 | 3806.3 4152 6394,.2
Inport duties 7.4 8.7 13,6 7?3.&_“__ﬂ"4g12__Aw’45_m“
GD: at Iurchascr's Valuel 1026.3 | 1464 3813 3839.7 4194.5 6439,2
Annual Rate of Growth - 21.3 80,2 0.35 4.6 26,75 :
(eDT)
Sourcs: MI' " Annual Stapistical‘Abstract" 1981 i

(x) m'y be revised.,
(xx) i‘ovisionnll,




In fact the share of the manufacturing sector in ke total GDT

was low representbg 4.2% in 1970 in 197C which has increased

slightly up to 5.7% by 1979. Many reascns werc behird the

deficiency of this sector., Some of them are worth mentioning here.

First, thec direct cxport of cruide petroleum and natural gas;

second, the openoress of the economy for all imported ccnsumable

articles and its heavy dcpendence on importing the requ’red

senifinished material; Third, the very low domcstic utilisation of

saving i.e. investment 2llocation, in spite of thc highest rate

of saving tle state of Kuwait h:d, and still has,within the world

comrmunity. Th» major vart of this saving belongs to the government.
The number of/ggigﬁf%s ants : in the manufacturing

sector, taken as coparative indicator, were only about 2.6% of

the totalestablishments operating in 1975. The number of establishments

operating in whole 2nd ratail trades represented 33.4% cf this total

by the same year. The annual growth rate in pumber of establishments d

during the period 1973-1975 was only 6.7% compared to that of whole

nnd ret:il trade which was 14.5% (Tablcs No 2,3). Aigain, the labour

force in the manufactwing sector was cnly 8.2% of the total active

babour force in 1975 where 2s those in the trade scctor rcpresented

15.4% of that total in the same year. The corresponding pcrcentages

n 1965 were 7.6% for monufacturing and 12.9% for whole and retail

trade. In 1975&Beut 89% of the establishmat were of small size

in manufacturing trade 2and services, wheee as lower parcentage in

number of cstablishment were observed in construction and mining.

Only lorge establishment with over 500 empleoyees each were observed in -
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construction, manufacturing & Mining.
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Table No 2 - 10 - i
Operating Estuiblishment by Sizc and Econonmie Activity (1973)
T R , R ; e e T T T Ripence LT Ty T
iye METL Lt rchlillng  Monufacturihg Construct- g?:i;lsgiisegTr,.nzport gnee | Servicies | Tot1
; . Fishing. . Qu“‘l.‘flng ST D S0 EX ol gt .-._‘...;;.Cammmicaticﬁslﬁs.}iﬂrlgﬁ.}_w._-.,...,.._m.. RN
‘p . g Noi No No Np sNo : No ; No | ©No No i No. i Noj No. No.. No No.! No. No No.
TPLURS '»Est.é Empl.)|Est.] Empl.; mst. Empl.; Est4 Empl. |Sst.'! Empl.| £sti Empl.| Est.; Empl i Est,! Empl.é Estd4 Empl.
I -_L S N ~ e
! ! ;
1| 1 33 24 337 3 3| 29 1432
-3 | 381l768 {5 15 9669|5665 198 | 423 11092519488 |134 |325 369 | 831 | 3559|6806 i1789? B4341 ¢
-9 § 842517 6 42 431 {2614 77 | 496 974 5979 | 78 [487 145 | 958 322‘1978 2115 23078
N : i 436
:-lg s41445 [3 149 164 |2193 | 30 | 429 276/ 3540 | 39 |500 46 | 585 1301695 722
~1 i
?
1-49 i 2i 75 2 163 95 | 2766 30 | 669 97( 2944 { 13 3380 17 ! 519 6511926 321 9642
]>-99 o | 126 - - 26 | 1757 14 | 990 26| 1715 9 534 7 | 476 17‘1154 102 §848
P : | - C B | ol R R i
0-199 | 2 ; 321 | 2 | 304 16 | 2325 | 16 ! 2223 3] 429 4585 3 | 401 151907 62 3606
l i
]30-4€9 - f - 3 11135 8 2827 | 1C | 3195 3 895 2708 6 | 1521 | 311015 35 11296
' ! ’ | i I
X+ 2 v 1444 | 2 2431 2 1943 | 3 | 2880 |- - 2 2734 - - 3 - - 11 11432
: - - i - - {' e e - PR S [P DU .. TS DUURRR P ST C e . V. .- e —— l,- o e b emeiermeme s e e e o e .
1 -1 : 5op§ 3696 | 24 | 4039 | 308422090 | 402 | 11605 | 12638 34990 | 284 | 6253 590 | 5291 | 4140;16486 2169% 104679
| i B B
; :
| . ‘ , i
b ) , i i ! :
r b ! , i ' ! i
} ! ! i
' ' 4 5
: ; f | !
|
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Table No 3
Operating Establishments by Size and Economic 4Activity (1975) - 11 -
. ... idgriculture& ! Mining & Manufacturing Construct- Whole Sale &§ Transport& ! Finance & ' Services I Total
Fnploy- i PFishing ! Quarring ! , ion { Retail Traégj Communecation Insutrance RO I
ST SR O No ! No | No i No. No | No ' | ' N ‘ Fo!  No
e, = i N i S B . - . _No . No. i No No No No ! No No
roups us:ﬁ;-uggg?y cot.| Bavl. , &st. Empl; | dst] Empl. | Est.| Empl. | sst.| Emy))Est.] Empl! Esty Empl |Esty  Empi.
e ) IJ St S ST ' T T - TR S e o -
| | i
-4 y 200 ] 548 2 16 §2623 6408 249 | 553 ;11710;23287 1148 | 385 [522 | 1191 4000 {7991 P946$40388
! i ; ;
-4 103 | €42 12 82 | 529 | 3213 | 87| 550 | 1167} 7213 | 80 | 504 [154 | 1039 406 12575 54415822
] ! i .
0-14 22 | 259 8 {98 | 104 {1208 33| 376 ' 217 2514 24 | 288 58 668 | 9011040 550| 6451
! i i ; ‘
5-19 i 10§ 157 i 3 ;49 : 6711106 , 13} 213 | 94 1640 9 | 151 19 323 | 51| 854 272 4508
: ! | '!
=49 3 82 16 571 130 { 3723 51 {1478 f 14Y 4048 16 | 496 30 886 96! 3051 | 484] 14375
) z ]
r i ! :
0-94 ' af 70 | 2 147 mlorer | o6y 3§ 2567 ; 5 ] 384 | 10 ! 630 | 20| 1391 | 144 9712
. : = ! | ! |
20-1 1} 10 1 |128 16 16 2374 12 157 14 ! ‘
30-199 1118 11 138 161578 | %35%:%5 | 7714 2002 . 3395 | 5| €60 | 11] 1320 63 8556
20-495 2 695 5 11532 151 4384 18 16132 7? 2131 ; 4 | 1088 4 ! 1321 4| 1803 59 18586
| | ?
0+ A 2 {1988 4! 2898 910011 - - ¢ 2} 2000 1 628 - - 1# 17525
R I B 0 St oo WY R S Ml Al SN B St
Tot21 342 | 2558 {51 [4601 3529 28103 498§ 22614 1339@ 45402 ! 291 | 5691 | 808 ; 7351 | 467819525 23601 135924
I R N ! |- T 50 SR IRV S | .-_,.-_-_-+-..,.J-_,.- —
| l
i Z
4
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48 can be deduced from the published statistics, the majority

~of the Kwwaiti mticnals in the labour force are not in the manufactur-

ing and petroleum sectors but in the commerce and services sectors.

- This hies its direct impaet on the development of the mnufacturing,

and zccordingly in the plastics industry, as will be discussed in

detail 2t 2 later stage.
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III 1RESENT "«'#TU8 OF THE RUBBER AND ILASTICS INDUSTRY
l. Introduction:
The manufacturing of plastics and Rubber products is for
thc mat part a recent development. Irior to 1960, there was little
interest in large-scale monufactwing and the previiling production
p.ttern was characterised by the trend towssds the production
»f consumaible articles.

as 1nte as 1960 Kuwait had only 4 factorics working in
suaccr and plasties sector. In year 1977 the nmuber of licenscd
-.stablishments reached 14. This rcprescnted only 1% of the tot-l
nunber of cstablishment in manufacturing sector, whercas 507 of
thet number was in cloth cutting and sewing and 17% in furniturc.
The mojority of these establishment werce of small and medium sizcd
with respzct to both number of employec per cach end investment.
Thc period between 1978 =2nd 1981 has witnessed rapid industrinlisation.
Not cnly has the nuanber of estahblishment increased, but 2lsc the
cipital invested in thoss cstablishment has also grown. Several
factors have contributed to these developments, most cof
of which hnve been theme 3ive activities in construction nnd

packaging wherc huge quantitimes of plastics products arc consuned.

The most characteristic feature of this period.is the
1bsence $f the basic materinl manufacturing for both plastics
and rubbér industrics, and°7 "W®lic owncrship.

Th# parpose of this scetion is to prescnt the prosent status
of th: nanufacturing facilities and the tcehnologies used in each,
c:togd?téad aceording to type of product applicntion.
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2. iroduetion Facilitiers Catogorised by:

2,1 Irocess (Tuble Node )

The Irccessing includes botn the . .4, (like cxtruction)

A y wuxilin ike thoro iy H ods. .
nd the ~uxiliary(lik wernofarning) methods. my. or:ductior
anften ineludc sccondary processing such =2s cue

agsembling and printing.
- Extrueisn

Extrusion is the most widcly used proccss roprescnting
27% of the total number of processing lines prescently exist.
It is prefercd locally in the contirusus manufacturing of filv:
sheet, tutes profilcs, pipes, condukts and shcathing of wire
and cables. Single-screw ¢xtruders arc the most popul~r, how:ver,
twin screws units are incrensing in number with wider usc in
pipc/sheet production. Extruders of small capacities ~re used
far pclletizing,other of higher capacitics ( {00 kg/hr )ar: uscd
in connection with film blowing. 1VC and ¥B are the prodeminate
polyaers proceassed.

Injcction

- Injectior-m>lding machincs with 3-heathg zone cylinders
are used in o wido renge capucities {one 0z-450 0z) arc used.
Clamp gorces (for new machines) varies from scveral tens to over
8C0 ton. Round 407 of cquipment have mddium range of el~mp forco
with10420sceonds as injcetion cycle. Eleven prodwe tion lines
are now in opemation using mainly ¥S and; ¥VC.
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irocess

Brtrusicn

o ction molding.

. .ouming

9.

31low nculding
Cpen m%ﬁding (e=rP)

Theornoforming (from

semifinishing.

Comprcssion molding.

Spr ying

Crsting
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Toblc Ko &
Distribution of Indws try-Units

By major processing

¥o Units

exist 1984
15 23
11 16

6 11
6 8
8 9
5 7
5 6
2 3
- 1

irincipal Tolymer

LDiFE,iVC,iS,HDIE

13,

ive

10,18

HDiE,:VC

Iclyester,Unsat,

138

rubber, melanine

and Urez formaldch-

yde.

iU

rolyacerylie

N8, URits may contain more than one machinc.

lrincipzl

rroducts.

Tipes,bags,shicts
prcfils.

Fitting, Hous -
wares,contrin-rs,

COover.

Jerryeans bottles,
druams.

Tanks,bonts,ipics.

Housewarcs,cuns.

utensile,Sunitary-
Te-

SNE.

rocf and
industrisl
applications.
Sheets.




= Blow Moulding

It is another moulding process follownd in 6 Kwaiti
establishment in connection with cither extrusion or injection

praocesses, . 0 ..

Compression moulding equipment cf 20-30min. cycle tiae,
2000-4000 psi and 100-20C £ tcmperaturc arc us-d with thermosets
like urc2/melaminc formzldechyde, unsaterated polyester and
valcanised rubbers. The capacities of these cquipment are
linited and of conventional types.with low efficiencies. about 4
valkaniser presses are used for production rings & reclading of tyres.

- Thermoforming.

Fivc thermoformers ( eithcr vacuum or compression) withwide
range of cycles/mins are presently in operation. A modern one
is in-line wihh 2 sheet extruder of high cnpzcity. Iolystyrene
is the only polymer presently used.

> Fo~ning

Foaning is also 2 common process usced to producc blocks
2f definit valume. The noulding areas from 5-1C ft2 ~re sinilgr |
for expanding and fusing prc-cxponded 18 bends. Similar noulds
but with larger areas are used for fouming two-component liquids

(polyurecthancs).

spraying. This process, using polyurcthunes, has limitcd

Foaming is followed 2lso to produce thin layers through !
applieation. !
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. irocecses for reinforced Ilastics

Cper mould is 2 manual process applicd by smaller processcrs
veins rocn temperiture curing resins and chopped glass fibres.
Coatrifrvoal casting and filoment widding are morc 2dvanced
techaigquose applicd by fow rclatively larege procesgors usin
rosecine cylinrical moulds or mandrels. Heat is used to accelerac

ARSI 4]

7. abcut £ industrial factories & many workshops are working
is field.

e 0

n th

2.2 A4rplications (Table N: 5)
2.2.1 BPBailding, Construction and Agriculture
- Insulztion Mrterinl

These are produced from rigid foamcd plastics for exanople:

. Sheets from formed IS or iU by block moulcing.

. Containers 2and sandwish ponels from 13 or 1U by injection

moulding.

. Insulztion laycers from formed IU by spraying.

The major part of tho above insulation materinl are further
procassed intc>Wallsi&”partif-%ggﬁcold storcs and similar products.
Th: foomed plnstics arc the core with double skin made from gypsunm
pluster, CRipbonrd, Kraft paper, plywood, glaznl, ~luninum foil
or gzlvanized steel sheets. © % factorics arce carrying out such
type of production. annex (2) shows the tyires of isulsting moterizl &
products used in Kuwuit according to its jlace in the building & the

- Iipcs, Conduits and tubes agency applying it.

Five cstablishments converts 1VC compounds through feeding
into sxtrud:rs, sizing, cooling and cutting into phpes. The

production of conduits from 1B through extrusion came (a ctrenm




Table No S
Number and Capzcity of Estzblishment

by product-application.

iroduct Type No Total annual capacity Major final prodgq}s
Est- Capacity Unit

1 Building,Construction,

Agriculture:

Insulztion material <A 4460 tons Sheets, pancls,
doors,roofing.

iipes, Conduits. 8 6700 tons iipes and conduits §
for water, cloctri-
city and drainzge,
irregation.

GFR-plastic tanks 8 25600 tanks Water and Chemical
tanks.

Shects & films. 4 1600 tons cups,dgriculture fiim
shects.

Tiles 2 520 000 n2 tiles

2. iackaging

Bags 6 76C0 tons Shoppings®fertilizers
bags.

Cups 6 5000 tons cups,yugort.

Bottles wnd Jerrycans 2 2180 tons beverage bottles.

3. Industrial

Wire/Gable 1 6002 (cables) ton cable,wire,

4. Purnitiure &

Furnishing 3 3000 ton martresses.
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iroduct Type No Total annuzl Capacity  Mejor final procucts
Bst. Cap-city Unit
5 Housewars 5 T30 Tons dinnerwores,mats .
6 .Rcereational 7 130¢ bots bonts,
7 Brngincering 3 299 Ton Uil scnl,Tyre-

rctrending.
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1ast year. Thc mxjoriyy of pipes are produced through vzeouuln
.sizing technique. Fitting are morufactured from 1VC or polyrcet:ls
by injection. Socket forming mochines are nlsce availnble.
* continucus filament winding =n< rcsin casting arce applied for
the production of large pipss,. 1rofils arc produccd from soft
iVC through cxirusion.agriculture pip:s and films =re produced
ir n single processcr from iVC through <xtruction. Maximum diameter of
FVC pipes are 250 mm and of GRP pipes are 2500 mm.

. Tiles 2nd floor covering

Two licenses were given to produce 1VC tiles through -
cxtrusion, c¢nly one osanblishment was crrccted. The producticon

wos stoped due to technical and markeoting pobloas.
- . GFL- i1lastics tnonks

They are monufactured from unsaturated polycster 2nd glnss
fibr: mnts or rovings. Three large companies producc tanks
(2-%.¢ m3/tonk) machanically by compressing impregrated chiapped

strands.
«7.2 Industrizl Ircducts
+ PFurniturc and furnishing.

Cnly one typce of flexible Tolyurethand foam of lolycther
_type is mnnufactured in three establishement through two-comporont
injrctizn,

Th. fuamad blocks are further processed to manufacture
matt ~cases and pillows., The waste is ground and uscd partially
in pillows or sold after compression in block forme.
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~ Mahle ond Wire sheathing / insulation

This is done in 2 single big establishment through extrusion
»f flexible IVC compound of suitable ingridients. The process

is done .using crosshead die under pressureto give products of specific
standards requested by the authorities.

_ -2 md Cords

produce taps %%geggggﬁing P-Pe

Two factories
2.2.3 Inckaging
. Shopping & garb =ge bags
Shopping bags arc made from continuously extruded blown
film. Six establishment (out of 14 establishment in Iackaging
field) havc estruders Bor manufacturing bags from LDIE and HDI1E.

- Fertilizers bages

A singl. big company produces woven bags for fertilizers
packagingfrom pp film.., protective IE-bag is inserted into each
pp bag.

.Cups with/without covers

Cups 56cc -1000 cc are produced in three companies through
thermo forming of polystyrenc(GITS-H'TS) sheets by pmrcumatic
neans (Vacuum or Compressed air). The waste trim is ground and
fcd back into the extruder for making shecps to be thermoformed.

. Bottles, Jerrcans and containers .

They are produced in two componbes by injection or blow molding
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of HDIF, LDTE and PVC. The bottle size varies from few cc up to
5 litre.

2.2.“Household Articles

Housewar: are made from polyethlorne by injection =nd from
melanine farmaldchyde by compression mculding. Only few articles

(1ike dinnar warcs are produced in 5 essablishments.
2.2. Recroational

Only bosts ( L m. « % w. ) are produced from GFR.
inolyester in 7 establishment.

2.3 Loeation

Kuwait has established and is in the process of complcting
several industrial arens. The lrgest of thesc areas is the Shuaiba,
which isdesigned dpccially for heovy and medium size industrics
related mairly to petroleum. The planss allocated in this Area
have 2 sort of relation with ~och other.For instance, once factory
is producing woven pp bags for th- fertilizer plmt, antdher is
producing mclamine from urea manufactured in the adjacent plunt.,
Five plaxtic factorices are operating in this area covoring
234 700 2 equivalent to 57% of total =rea covercd by th - rubber and
plastic fauctorics.Eighteon factories covering an area equivalent to
27% of the sane totd area are allocated in 2 new industrial nren
(Sabhan) ncnr the Kuwait International Airport, This indiestes
that ths factories allocated in Sabhan Aren are of sanller size
than those alloeated in “huriba arca. The industries loested in
Sabhan area (mrinly food industriss) consume a greater part of the
plastics products processed in these factoreid,

Showeikh Industrisl irea was also for heavy and modiunm
industri-s including nmetal pipzg, flour mills, Pisheries, besidcs
the plastics industri s producing indulation materials and packaging
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products. According to the Jnmirie decreco the industrinl

cstablishment in this arcn will be gradually denmoslished.

AIRAT industrinl Arez includ-s fonned plnstics irdustri-s
for insulation and furnitur: besides GFR-plastics, wood, paints,

varnish and mztal rroducticn.

The Othor industrial nrens have few plastics cestablishmnts,
they 2re morce speciulised ir amctal pipes pre fabricnted houscs,
Asphnlt production Storrge nnd mointentnce facilities for construction
cquipnent. Table No shows thc distributbn of R & i 1industrics

ancng the .M. industrial arcns,

T~blz No (€ )
Distribvution ~»f Rubber and Ilastiecs Industrics

aceording to Industril Aren

>f Industrial Arca Rubber and Ilastics Indust- Reorks
Aron (1000 m2) ies distribution
Nunber Total Arca: JIercent
accupicd
1000 n°
. SETLIVL & MING 23 660 5 234.7 57.4 Cl:fin
- . projoct not
O LLAH incluicd
D IR )= P 674 18 113.0 27.6
2~ HCWEIKH 10 000 9 18.0 4.4
L RAT (total) 1 950 6 35.0 8.6
. L= HMADT 692 1 3.0 0.%
7, 7LHOHIL 210 small sc-le
o A Incdustri. s
7. w1IBiR AL MUQUALEEN 140 3 5¢3 1.3
8. AL SALIBL\H 830
T t21 (iid 1982) 38 156 409 100. -




2.4 Investmeqy?

The total enpital imvested in the rubber and I'lastics indwries
hns increased by more than folds during the period 1974 tc 1982
reaching K.D. 28.7 m. in 1982, This is mainly due tothc increase
in capzcities of pipe manufacturing with investmcnt reaching B8%
2f total capital 2nd of insulotion material manufactu ring having
26% of the totdl capital.Iackaging represents the third fizld of
interest having 12,8% of totcl capital invested.

The majority of the factories have capitals between KD C.5-
1 n £2w factories have capital below XD 0.5m. few have capitals
round KD 2.0n and only 4 factories have capital akomc KD 4n.

%0 Assisstanecs and Inceontives

The inecntives offered tothe plastics and Rubber industries
Establishmentf211 within thc boundarics of the gmeral industrizlis-
ation policics directed to realisc certain objectives. The most
imnportant incentives given or. the following:

- Trovision of industrial sites in the industrinl areas 2t norial
rates, (75-150 fils/m?)

- Trovision©f loans or participation in equity Capital through
the IBK.

- Exenption of iwportcd machinery, equipment and raw material
fron custem duties during the first yearof tho plant ocperation.

- Supply of Utilities 2t subsidieed rates.

- Tax excnptions of corporate profits from 5 to 10 years starting
from the date of oreration,

- irotective tariffs cn competing imported products having zdequate
characheristics witit the locd produection for maximum of 10 yecars.
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~ Irefcrential treatment of local products in government purchases
of similx technical specifications with inported goods.

-~ Exenption of locally manufactured products from all export fecs

and duties.

IBK is the mein source of industrial loans in Kuwait.

173.5

IBK supplied 114 projects with total lozns of KD million
during the ecaycars 1974-19% 4
- of the total IBK loans.

relatively small, as compared

The chemical projcects reccived 10.16%

AMlthough this percatage is constdered

Table Noc. 7

Distribution of IBK's Cumulative Loun & Equity Commitment
according to industrial Subsector (period 1974 - 19:1)

hA=-Cumulative Loan classified by Industrial Sultsector
( K.D 1000)

; N - iNo of n; s . .
| {naustrlal ffrojects gg§;§b~ gig }‘*' IBK finance *Y Percent
Bl e oA 1 2 .
| Construction | ;
. Mutorial . 6 68 24312 120,053] 11445 55,012 | 43.2  32,2% |
' Mutal Froducts | : | |
f & Enzinecers b6 33 ; 5622 66,546; 31s5 31,164 | 12.0 17,96
' Food & Beveraged 6 26 15351 53,321 000 25,591 | 3.2 14,75
! Furniture 1 12 | 2¢60 13,903 . 165u. 6,790 @ 6.2 ' &
| Marine & Oilficld : N : -
| services 1 ¢ | 2185 31,915, 1050 1,375 4.0 10,59
| Chemical kroductz 6 0 41 1800 47,246 215 17,620 ! 3ol 16,16 l
i topel & raper ' u
i products 2 15 291 9,174, 105 £,360 | 0.7 4,552
| Textile - 5 1 llgeel -0 315 1L 2,2
i Miscellanicus 1 5 381 . 2,696 150 715 | 0.6 Uelt
! ; L
- - /-;"’,I'/ /"'fcru KR AAE ‘ffI. ’r‘;’gr_ l : Y
! Size Number of chjudts
A ‘ i
(KD) 1976 1977 1978 1920 1961 [
1 million & over 5 3 & 7 9
50C,000-Under 1 Million 3 5 1 3 5
100,600 up to 500,000 & 29 15 29 24
250,000 up t. 100,000 6 4 5 - 3
; Total 22 46 1 29 | 39 41
| ‘ _ y |
| Source: IBK, onnual Reports 1977-1981.
s ‘
i | |
L e —————— e ———————— e ——————— =
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t: other sub sectors like constructbn materizls (32.2%), or
food and Beverage subsector (34.7) , it seems that more chcmical
projectsiincluding plastics have becn financcd by the Bank (Table
Noe T8 } Large size chadcal projects like KNYC, TIC are financed
conpldely by the Government. Melamine and tires projects arc two

exceptions. [

AS a new tariff systom approved by thce Council of Ministers
in November 1978 is the restrictions on imports of products that
compcte the local production when the lat:or reache8 75% of domestic
denand.  This limit is reached or ®ill be reached scon for products
like GRI wnter tanks, disposable cups, bags, IU-matteresses and
others The following table No. shows somc locally, manufactured
products that have benefitfrom protective tariff for 10 year and
those who still get such benefit 1.€ not yet completed the 10-years
pericd of protective tariffs. In 1972, tho council of Ministers,
in accordance with th. law No 18 of 1970, conferced a 10% premium
in prices to domestic goods over imparts. This percent premium
is, however, inereased in some cases. The products that may cnter
in this incentives system are the insultion products made from

iU and EIS, 1VC-pipcs and coréuite.

Table No 8

iroducts consumed the ierces Iroducts still covered by|lercent
irotective tariff pcricd| Irotection] Irotective tariff Irotection
- Flexible formed iU 15 Light and heavy bags from: 30
- Mattressecs from iU 15 IE and/or 1T (e

Films for Agriculture and| 30
- T.Me wares from 15 Constructions ApplicationF

Melamine formaldehyde made from ITE.

Ilasties Bottles 15
Disposnble Cups for milk
products,

- Boxes for soft drinks 15
- iash trays 15
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IV TRENDS IN DOMESTIC MANUFACTURING
1. Production & Equipment

The present establishments manufacture a wide range
of products that serve different economic sectors in
Kuwait. In addition, the past two years were charact-
erised by an active contribution of the l1ocal investors
in the plastic industries. Many licences and permissions
were given to these investors either to install new
factories or to increase and/or to modernize the existing
capacities. The following table gives a picture on some
of these activities.

Type No. of Permission/
Licences
- Packaging products (bottles, bags,..) 5
- Insulation material (shcets) Le : 4
- Pipes, (conduits), profiles 4
- Construction materiul (shcets. sandwitch panel..) 3
- Housewares 3
- Farniture and furnishing b
- Rubber products (tyres) 1
- Medical products (disposable serings) 1

- Compounding, fillurs, intcrmediates 4

Acrylic sheets represent a new products type that will be
soon domestically manufactured. These sheets will be
either casted or extruded, plain or embosed. Extruded
polystyrene will also be soon manufuctured and processed

insulation products. Plastics muts and disposable
serings will '« be¢ manufuactured locally. Table No ( 9 ),
shows the total expected capacities after the realisation
of the a.m. projects which will exercise a2 tremendous
growth in the demand on raw material as estimated and
represented in Table No. ( 10 ),
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Table No. 9

The expected total capacities of production
(by application)

Expected total capacitids Final
Application/products el Unit major prelucts
Capacity
Building, Construction i
Insulation material - .. 9250 tons | sheets, panels,..ctc
pipes 14000 tons pipes, conduits,tubes1
GRP-tanks 26600 tank | water,chemical tanks
Films 900 tons agriculture filme,lining
Packaging
Bags 13750 tons shopping,fertilizer b%gs
Cups 8300 tons | cups & cxns (yogort)
Bottles 2760 bott. | food & medicul bottle*
Industrial
Wire/cables 10000 1. tonscl}.cables,wire sheeting
Tyres 13000 tons tyres
Others 460 tons 0il seals-retrecading
Furniture/furnishing 19000 tons | muttresses
Recreational 2000 bouts
Yedical 31 million picce | disposable serings et#.
I -
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Table No. 10
Annual Raw-Material Requirements
for Kuwaiti Processors

Annual Requirements i !
Nes Resin Major Specif- :
ication | Present | % | Puture! % | Main products
i
° B
!
1. | Polyethylene Pellets(ID/HD) 8800 Pp2.1f 14900 ;17.1 bags, film,bottles,
gramaleg pipes.. &tc.
2., Polyurethaneg$Rigid, flexible 6800 |17.% 19500 22.3! insulation products,
%liquid) furniture
3.{Polystyrene |beads, pellets, 10100 |{25.% 12800 {14.7| cups, ccntainers,sheqt
Gr, HI, E insulation material
4,1Polyvnylchlory Pellets 6800 l7.i 15900 |18.2 pipes,box,tubes,
ide| (rigid, soft) | cables.
5.{Polyesters (Unsaturated) 4200 |10. 4700 | 5.3 tanks, pipes, bcocts,
Liquid(GR) ! ! shects
6.} Polypropylene| Pellets(flexiblg) 2300 5. 48501 5.5 begs, toys, taps
7.| Pclybutylene | Pellets 400 1. 450! 0.5 pipes, conduits
8.|Melamine/ granules 80 | 0.2 120} 0.2 dinnerwates,electricdl
Urea resin ; : articles
9.| Polyacrylics | Liquid -1 -1 1900} 2.2 decoration, lighting
10.{ Other resins { Powder - - 80, -
11.| Rubber (natural + 300 |0.8] 12000|13.7 tyre, retreading
Material Syn.) i
: L
-
Total 39780 100% 87200100

(*) quuntities do not reflect the puré resin requirement, they include the
additional requirement through the realisation; of 80% of newly licenc-
ed projects. : ,

! .
t

Cenii e




- Bquipment

Many new znd modern cquipmer! will be introduccd into
the domestic plastics industry through the realisaticvn of
the licenced projects. Coextruders tc produce films and
sheets will be errected tu diversify the prcduct-mix of one
factor s .. Scrap-free injectiun blow wiulding machine will
be used tc produce bottles. These is a great tendcmey to
use build-in-line extruders with thermoformers in order tc
reduce power requirement thrcuugh the elimination cf ccoling
and reheating steps.

Sume new auxiliory equipment will be enmplcyed scon by
the prccesscrs like lamination, enbassing nmachines and
automatic winding (Table Ne. 11 ).

» iébour force

The labcur force engaged in the rubber and plustics
industries are about 1868 workers including those werking
in producticn as well as in adoninistration and services.
This labcour force iz expected tou reach about 2670 by 1985
when 21l the licenced and presently under construction
projects are on streau. This gives an annual growth rate
cf 12%. The majority of the labour furce are frco Arab and
Asian countries, very few ars ¢f Burcpian naticnalities.

Table No. 12
Distribution cf Labour force by cccupation
and Nationality

Year 1982 1985

Occupation Nunber % Number %

Ruwaitis o8 —3.T

Managenent & Service 668 35.7 962 36
Prodfietion " 1200 64.3 1708 64

non Kuwaitis 1810 96.9

Total 1868 100 T' 2670 100
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Table No 11
Luxiliary process Equipmnt

in domestic Ilastic Industry

.- !
% -Type ) No Remarks

| Egquipment

r, — 4
i Mixcrs 28 ; for raw moterinl, 24ditives and |
| fillers. !
i Grinders 33 for waste material.

| irinting Machincs 25 for bags, cups, ting, containers

; Welding machines i 46 films, pipes

2 Cutting machines J pirecs, films, shects.

; Wzaving machines i thrcads, ropes.

a

Take-off machines 6 ripes, shcots.




- 32 o

The share of the Kuwaiti labour is very low, about 3.1% and

is expected to remain undramatically changed dering the couing
pericd. The vccupaticnal mix of the labour force indicates
that this share ¢f the Kuwaitis is c¢nly in nanagenent aad the
najority have encugh cxperience in their field. The availab-
ility <f skilled labour tu fulfil the cvxpected rate of growth
is d.ubtful. Ioportation .f skilled labour should be taken

as o tempurary sclution.

3~ Investnent

Mure capital is a2llccated for rubber and plastices andustry.
The total investoent is expected to rezch K.D 61M. thruugh the
realisation of 21l prcjects onld extensiovns pernitted
(Table No. 13 )

Table (13)
Investment a1lloucated for Rubber
& Plastics Industries

Investmeggjf Exist ‘ Expected
promer | VRl T w | TR, |
Pipes, conluits.. 10934 \ 28 14000 22.7
Insulation material 7560 . 26.3 18260 29.7
Tanks, bcats 3930 13.6| - 4400 7.1
Furniture 1300 4.5 1710 2.8
SUSEWATYES 1100 * 3.81 1700 2.7
Packaging | 3700 12.8 4520 7.3
Acrylic sheets -— - % 2400 3,9
Medical products - - 3 256 0.4
*Insermediates & .thers 200 1.0 14200 23,2
Intermediates ' ! +
4
Totul 28724 ; 100 ! 61446 100 ]‘
N ‘ ]

(*) excluiing the Arcmatic/Olefins complex.
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Mure projects have now above K.D 1 M{ as Capital invest-

ment. Mcre investment is allccated fur 2 new establishnent
tc praduce insulaticn material. The interest in proeducing
tanks, buats and similar products seems to becume low. On
the contrary this interest mocves more tuward the panufact-
uring of intermeliates and support products.

4. The loeal Petro-chenical Jdevelopment Progruno

As stated befcre Kuwait has not yet entered inte the
ficld of basic petrocherical nmonufocturing. Based on the
abunlianey of feedstock four such material, acctive steps have
been started t. nuterialise 2 huge c.omplex to proluce
¢thylene (partially captive), cthylene glycol (export),
and styrenc (partially cuptive). The c uplete realisation
>f sueh ccoplex is still questicnable. Twe cther projects
for nanufocturing fornaldehyde/its resins wnd PVa/alkyd
resins/unsitrrated pelyesters are unuer construction. The
tyrc-pgrcject 1s in its final stage of preparation.

Private initiates startel alse t:o install units fir fillers
anl PVC-C.iup:-uniing. a sucsuary of these projects ore
illustrated in Table No. 14

V. FUTURE MaRKET TkoNDS

l1a.Icp.rt and Export trenls

Kuwait hal inported sbcut 11630 tons of plasties
naterial of value Ko.De 5.3 M. by 1975. These quantities
had increased about four £010 thus reaching 41000 tens of
value K.D. 21 M. by 1980. Plastics raw nuaterizl represent
one of the najer iten (about 31%) icported. It is clear
fr.i: Table Ne. 15 that th'r were increased deérnanl on
plastics prolucts likes bags, s.cks, uits sponage and
h.usch.li articles during the pericd 1975-1980.

In the contrary, the inport of tiles unld ropes were
ch.racteriseld by upsteuly stute. aluicst cotplete saturat-
ion of the lceal narket was observed by nutiovnal product-
i:n ¢f GRP-tunks. Evennocre, cxportation of such itcuos
represcnted abiut 50% .f the t.tal quuntities of plastic
rrouucts of Kuwuiti origine
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Table No. 14

Pehochemical Frojects undeér ~ production,

Froject Construction & planned
1. Basie, inter.  © . 2Qapacity Unit Start- Final products
Fetrochen, up

Bthylcne 325000 Ton 1986 mainly for iE production
*Styrenc 340000 Tun 1987 m2inly for IS production
XBEthylene Glycol 135060 Ton 1987
X¥ylenes 150000  Ton 1987

Formaldehyde 2000v Ton 1985 production of formaldechydce

resins.
Mclanmine 15060 Ton 1979 melamine resins.

2. Final iz2trochenical

*11D5 2
Unsat. lolyester
X:o1lystyrene
1olyvinyl acetate
1lkyd resins
3. resins and fillers
iroducts:

Ureca formaldehydc )
Molmaine foranldehd 3
1VC Compounds

adhesives

Fillers

160000 Ten 19¢7

6CC0O Ton 1983 GFR plastic products
Ton 1986 GI1S,EIS,HIIS.
5500 Ton 1883
5500 Ton 18873%
10000 Ton 1985 dinnar .~lectriecal
articles
10000 Ton 1984 pipes, c2ble,sheets,
profiles.
900 Ton 1984

10000 Tons 1984 for IVC compounding.

X planned projects.

- e m———— ———— PRPUONRIE . e a—— - -
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Tuble Noo 12 - 35 -
PLASTICS IMPORTS AND EXPORTS
(Metric Toens)
| Froluct 1977 1978 19:9 1980{_‘
: Net | Re N Net T Re o 1 Nc Re - JE
‘ loport _Icpoert | Exp.ort Ioport Iuport | Export Ioport L Import [Bxport Iopert f Iuport 'Exyvrt
R:w Moterial | ' ‘ i i '
iResins(Ligpi(, ' ‘ i
| Fowder etc) 11479 [113%6 | 103 | 8100 7991 109 | 11184 | 11122 62 | 13137 | 11214 | 1923
. B |
IntcroedizteS | : ]‘ |
Tubos & R.Js 1313 | 1181 | 132 | 2267 | 2191 76 1159 981 178 951 . 82y | 122
Plates & Shects 2621 | 2529 1 92 | 1528 | 1474 54 2138 | 1832 306 2884 | 2206 ! 678
|3; .nge 146 136 | 10 295 285 | 10 864 842 22 1785 | 1728 | 57
wi.stes - - - — - - - -- - R
i 4080 | 3846 24 | 4090 395G | 140 4161 | 3655 506 5620 | 4763 | 857
i ‘ T T
GRF Bunzts ! | , :
Cards & Rope 615 440 1175 595 514 81 403 ! 314 89 11786 | 969 209
Lincleun 170 169 | 369 368 | 1! 209t 19 19 141 | 134 | 9
3 F P Tanks 15 15 -— | 13 13 & - 15 | 15 -- 89 | 89 1 --
800 614 176 | 977 895 1 82 627 519 | 108 1408 | 1192 | 216
douse noll Articl| 1543 | 130 203 | 1505 418+ 87 | 1269 | 1219 | 50 1197 | 1125 | 72
Tiles 1610 | 1842 &8 | 1297 ! 12s0 - 57 ! 1486 & 1417 | &9 1106 ¢ 1047 | 59
rableclJthggurtai$s 312 277 35 391 ' 328 €3 . 359 326 | 33 666 i 490 . 196
Bacs & Sacks 1497 | 3431 66 | 3378 3514 6k . 1910 | 1e42 - 6B 2984 | 3934 | 50
Mats 4764 3430 1334 3508 28601 ! 1007 ] 3912 ' 3037 . 875 4834 | 2837 997
Other articles 2843 | 2490 353 | 3038 2005 | 283 | 086 | 4704 362 8872 | G264 536
i ' ]
12569 ilOBlO | 2059 | 13467 , 11906 | 1561 | 14022 | 12543 | 1479 | 20679 | 18717 | 1962
' : ' |
T T « ‘ T
Tutal 28928 | 26346 | 2662 | 26634 | 24742 | 1892 | 29994 | 29839 | 2155 | 4044 | 35886 | 4950
z ] | j




Table No.

16

Rulber Goude' Importe amd Exports - 36 -
. (Metric Tons) _
1976 1977 197¢ 1979 1940
Fr.duct : Net Tt Not Net Net™
: U ’ PO po P X © , S : !
Iopurt (Export Icport Inport] Export In, crt Ivport Expor Inpogt Imporft EXxp. Importt%l‘rtFE?P' Inport
} Raw Materizl
Wiste & Scrape 24 433 | (409) - 290 (290) - 361 [(361) 5 544 539 114 | 455 341
Crude ruLbers 0 7 53 65 4 6l 21 - 2l 17 1 16 0.5 - C.5
. . , 4
. Intcrnediates 114 4490 326 ©5 246 (229) 21 361 {(340) 22 545 555 | 114.5] 455 41,5
© Tules & pipes 1390 471 919 2051 772 1279 1117 421 696 1527 33¢ 1109 | 1350 &7l 57
Shceets,threads,
‘ rods | 135 2 133 sl - 21 %27 17 310 264 23 241 4o4 31 | 433
& y G 15 C
Final Ir.ducts __l_B?E“t73. 1052|2132 | 772 | 1350 14441 436 |1006 | 1791 361 | 1420 | 1222 | 92 1020
Iyres&TutesforCycl. 56 6 50 32 10 22 34 0.2 33.4 34 O.4 33%.6 o4 7 57
Iyres&Tubes fur - ub 2 &6 e 5 63 110 30 26 11y 52 66 12 30 152
Alrcraft: . _
‘Uther Tyres & yiie19e | 3928 |12250 |246%6 | 5096 15600 (17860 | 6443 [11417 | 286176 | 14034 |13342 | 464ul] 20072 | 26409
Tubey .
apparel/Clothing | 424 92- 1 332 gu9 97 792 | 1055 51 | 1004 | 154t 31 1460 1300| 104 | 11%
accessories of !
rubber : 1
; fo7se [wo2n Doy |2sess [s2uc | 20477 | igoey | €524 | 12543| 29676 | 1agpa 15902 | 48027) 20215 27504
Total  Pe3cs |aos1 P3ssa |27802 | €266 | 2159. | 20532 7593 | 13209 31689} 15630 1CL77 49963 21570129175

|
{
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“The iuport of the rubber products c¢f about 13400 tons grew
by the/Fabes, as those of the plastic proclucts, Juring the
sane pericd tou reach #8R%: tons by 1980. The guantitics of
raw naterial and the internediatce products inmpourted repres-
ent a ninor percentage, where as those of the tyres repreSe—
ent zbout 9% of the total net inpert (Table No. 16 ).

2. Present nain consuncre

- Public consuners
These are the Ministries of Public Woerks, Public
health, Housing, Electricity & Woter, Kuwait Municip-
11ity, N.HeAe o... ctc.

- Privote consuners
They c:nsume, in generzl terus, incividual itecs
used in house ware, furniture, tocys, boats, tanks, ctc..

— Industrial consuners
They use the rubber and plastics products as
internediates ia their nanufacturing processes to
producc, tyres, coll stores, refrigerators, insulated
walls und tunnel, food and beverage packagzing, product-
transport (trays, eontainers, pipes, .. cte).
- Private Constructors
They use the concerned products in installing
electricity and water networks in buildings, green-
house-covering‘irregation, drainage, soil mulching,
water storage ...ctc.

The main bulk of the plastiecs products (insulation,
piping) are consumed in buildings and construction. There-
fore, the present und future activities of this sector
have direct impuacts on the market volume of the:a.m.
products. !
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The statistiecs of the built-up ursas licunced by the Kuwait

Municipality showed that:

. The residenticl buildings represent 75% of :tke total built-
up ~rex and reacheeg its peak. ik 1977.

« The commercisl ouildings reprusent zbout 20% of that-area
and reaches its peak on 1979

.. The industrial area represent zbout 5% and reaches its
rezk on 1vy7L.

Therefore the residential building is the directive type of
building; from the n.rket point of vicw.

Refcering to the emncunced futurce plan of NHA and to the growth
trends in relation to the expected populution growth, possible
forecasting could be mude to estiwate the projected ouilt-up
areas. Using the accepted conviersion factors, it is possiuvle
to caleculute the corresponding walls and roof area and to
convert these into expected insulation muitericl requirements.
Tuking, into account, the preferance of the different insulation
materizl according to its place of applications (PLs compare
Annex No. 2) ana the competition of cther insulation material
produced (or will vs produced), table No. 17, it is-easy to
conciude the following:
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Table No. 17

Froduction Capacities of Insulation
Matcrial in Kuwait

T 1 T
o ' Your 1962 | Year 1906 | !
Froduct | ‘Type po— e w-wzw Y Remarks !
- : { Cupaecity w™ , Capacity uw ;
i L { ; ‘ '
: . - e ’ !
;Polyurethan% Shects L 5. 000 | 2 GCU LU 5 cm shect thickness :
! i injection 3 150 Q000 : 754 OO0 80% of newly-licenced E
; : ] capacities. i
._ Poe50 V00 | 2 758 000 | !
’ 1 | i f
Polystyrene |black expan-% 1100 000 bl 430 000 z5 cn sheet thickness E
: | sion § , :
| lextruded | -- | 1 120 OGO 8U% newly licenced |
; ; : } capecities ;
f‘ : | 1100 000 | 2 550 000 !
. : i ; j
H : . |
Vermiculite g 75 GO0 ; 375 w00 € cm sheet thickness i
L i : , : '
; ' = _ 'f N ;
iGlass fibre, rigid b 2ol 000 : CuC VU0 5 cm sheet thickness
: flexible | 600U GGO & 200 UOO | density:l6kg/m> flexible
: E— ; e glass !
i g 6200 000 i 7 000 CLo | 60 Kg/m5 rigid |
i | ; ! i glassfibre
z T | ; r A
' Ferlite ; expanded - . 5 360 U0U . & cm sheet thickness |
: ! | : 0% of newly licenced
! o B , |
i Totel . <625 000 115 643 000 :

B S

' o The quuntitics of insulution naterial will increase by wore
than twofolds and will cause an oversaturation in the murket.’
. More insulution muteria} from origins other than plustics '
will represcent comyutitér prouucts ih the local market.
Throuih the cnforecment of the code for the application of insul-
ation waterial for the conservation of cnergy in conventional
buildings like the residential building, more demand might occur.
in the near future. This demand mijgsht also increase through the

application of insulation materials in the existing dwellings.




- 40 -

The oificial agzencies do not specify the insulation materizal,
but the degree of insulation, however these agencies prefer
polysterene, polyurethone and fiberglass.
With respect to the PVC-pipes-consumers who belong to the
construction sector, they are mainly public agencies. They
increascd their reguest on these pipes for cxecuting electrical
and water sup,ly networks, drainege zne irrig.tion. The bulk of
their consum, tion are for pijes of diameter 100-150 mm uccording
to BS. The huwaiti standard will ccmg into force in the neoar
. . the use of ) ..

future ani will tacilitete Ahis ty,e of .ipes. The Kuwaiti
s;ecificotions are taken into consideration forchand by the
newly licecnesd factory of 7500 t/y cujyacity. Ther: are only
restricticns of using such (i es for otuble water. The
conpetitors Fo-pijes and GRP-;i,c¢s of moderate diameters find
their way to replace PVC-;i,e¢s in some fields of .uj.lication.

The factory that jroduce woven sacs for fertilizers, flour
and chemnicals faces certain aegree of competition frou foreign
yroducts. They have the following sjyecifications:

Length @ 45-140 cm

Wideth : 30-68 cnm
Thickness:100-300 micron
Material : inner: PE, outer: FF

Colour ;. Two

The majer part of the apriculture film market is covercd by
imyort. Both the private and public agencies will increase
their demand very snortly due to the im_lementation of the
large program of protected croi,.ing and drip irrigation.
The national production should be adaipted to suit the
different a,.ylic.tions uwder the local invironment.

The mzin consumers o{ cups and bottlcs are of ,rivate food
sector who iacreased their reguest on the national [rouucts
with parallel increase in roduction capacities. This
product-type is no more protected after it reached complete
renetration in the domestic market.

P N—




3. Future trends and possibilities in apjilications
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The distrivution jercentages of plastics products-consump-~
tion amon: different &pplications for a nuuber of countries
are shown in annex (3). It is clear that the major fields of
apilications cre in building and construction, iackaging,
electrical znd electronics. PFuilding and construction will s
reiain the major field of a, . lication gsrouing in areas like
reinforced 1listic houses, insulation, windows, door-frames
and shutters, traaslucent walls (¥V.), swirming pools, pije
networks (aBS, PVC, FB) -=nd GRP-tonks. Flastic a,;lications
will grow with high rates in agriculture (film/mulch covers)
irrigation (¥k, £VC, tMMla, GRPE). OUne of the main exianding
areas is in the automztic and hydrzulic transiortaticn of
liquids =nd sclids, (Pe, U, FVC, ABo, FE).

Flastics .roducts are wostly used in Kuwait in building

and construction as insulation (¥U,PS) and piping groducts
(FVC). 'The second main field of ap.lications is the pack-
aging (P, PP). 7There arc plenty oi _ossibilities for
apilying plastics products even in the three major applicat-
ions mentioned above. To illustrate this statement ¥VC
products, e.g., are used only in pijing,cadble sheathing ana
vackaging. The full pattern of PVC-a_plications in Upa for
year 14€l is iven sannex No. 4. 7To jenetrate in all these
ficlds, time cquipment, and cxjerience are needed.

again, rigid polyurethane is uscd only for thermal
insulation, although it has wide apilicitions as structure
foams snd for packuging. This linited domestic ap; lication
is essemtially duc to the tyue of product menufactured.
Rigid intezral skin foims can easily be ; roduced and used
for decorative agpplicotions and structural jurposes. These
yroducts have tiuht skin and cellular core. The overall
density is 200-600 kg/m5 cowpared to the type now produced
having density 3%5-50 kg/mB. The supyested ty.e is suitable
for the usage of bolts, screws, and nails.

.nother vxample, is the flexible jpolyurethenc which is
used locally for mattresses -«nd to a limited scale for
upholstercd furniture. The local consuer expects that
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these products retain their elasticity, firmness and dimension-
tolerances, us the conventional products, for a long period
which is not the cuse. New comj.osite PU-foams are now used
wisth great success in countries with similar climztic
conditions @s kuwalt. The suitability of such products have

to be sbeeked for replzcing the traditional production of
sinjple FU mattresses. Some socially related aspects like
rroduct flamnubility and high income per capita will continue
to glay 3 hindering effect against the pemetration of such
products. JTheretore, well-planned advertisements are required.

The Ministry or Fublic Health, which is the single <
consuser for medical jackaging, tends to follow restricted
specifications. The domestic yrocessors should adapt their
product specifications accordingly.

There is a great trend in usin:: GRF in recreation,
decoration and construction activities. Follow up for the
ayprlicution vi the Kuwaiti standards is required in this
enstance to bring the domestic products up to the standards.
Vaccuw processing and up-grading training could be helpful
arms in this respect.

The a.w. trends caterorised according to material tyie

are as follows:

. Polyvinyl chloridc; increased demand will be on pires, fitting,
tiles, profils for constructions and =griculture. Bottles for
beverage,sheathing of cables and artificial leathers are 2l1so
fields of interest having well e¢stablished markets. artificial
leather issused in manufacturing travel sacs.

. Polyurethane: the ssjor demand will be on riyid PU for insulat-
ion. The market for flexible PU needs activation.

. LD-polyethylene: big murkct volume will be available for bags
of 111 types in addition to the new application of shrlnk film,

oduction of
Reduction iu price could be acheived through thu/ﬂib %
lead to reduction in product thidkness- whileo - -




- 43 -

maintaining basically the ssme mechanical properties.

HD-polyethylene: main demand will be on bottles, containers,
boxes for industri:l cnd «griculture applicctions. Bags will
rexain the mejor products rcquested. Toys—-manufucturing is a
field of interest but it nzeds technology assistance to satisfy
the murket trends.

Folystyrene: The increase in wsrket volume will be tc the
introduction of extruded foamed Fo5 for insulstion. Disj.osable
cups and shects for industrial ¢jpplications arce the mein
consumption fields for HIss and GPPS.

Folypro.ylene: besides its use in woven sacs other demand will
bé on medical products, toys and somé injection moulded articles.
Folyacrylics: 1lts products ure aircady domestically used in

construction, lighting decoraticn and advertisement. Its
srowth ratc will be not as high as that of the other main
polymers; nagely PVC & ri.




VI.

FROBLeMS F.CING THr, DEVELOXMENT OF THE INDUSTR.

In this chapter, a detaziled account of the obstacles
that hinder the development of the domestic rubber and
plastics industries, is represcnted.

Technology, Rew material and related aspects:

Simple und obs.lete technelogies are followed in some
factories prcducing insulaticn material. The batch-wise
process with its rclated luw productivity, hizh waste
percentage 2nd high cust, limit the ficlds of applicatiuns
of its products. Scme flexible FU-products suffer fr.onm
non-unifornity of physical properties und dimensicn
tolerances. Sufety regulations concerning the handling of
hazardcus isceyanates have to be well xnown t. the workers.

Mcre frequent is the unsuitability c¢f the compourn?
formulaticns for the specific applicatiocns. Uptill now
neither raw nmatericl noer internedizstes hive been nanufact-
urcd in ccnomercial quantities in Kuwait. There are projects
to pr.duce s.me intermediates und fillers in the near
futurc. The licul prucessors theref.re, huve to import
their requirement n2inly from the Far Bust, Eur.pe und USa.
The vzlue of this naxterial has increased wore than three-
f.1d during the peri-d 1975-1980 reaching K.D. 9.5 Milliouns
(excluding senmifinished products like sheets).

The prices >f these products vary as widely as does
the spectrum of pruperties, the iinil price being dependunt
on a nupber .f fueturs. .iong the wost iuwpertant factors
that affect the finul price .f this veteriul in Kuwcit are
the fclluwing:

= Original ccst of raw p.lyucr

- Cost of .dditives, fillers ...etc.

- Density of final pr.ducts

- Required specification ¢f prcduct

- lart of pricessing executed (raw, uixed,
extruded, coumpound ..)

- Volune cf purchase.
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- Source of sugglz gdirect, wholsaler, ..etc.)
le

. prograt .
- r;st.nc;ybf livery (frequent long tern delivery)

Thercfore, the lccal precesscr finds hizself facing a very
draustic problen when he wants te select a raw material
fulfilling his requireucnts but with minimuc cust. The
oodority of the lccal prucessor claimed for this particular
p-sint and the related reliobility f the vender deliverics.

This 2pplies alsc fer the spare purts, high rates of
depreciaticn were nticed fr.z the frequent request for
cquipnent replacenent. In .dditiocn, there is no regular
supply -f spare parts t. cover the requirenents. The foreign
supplicrs cverrate the prices of spare p:rts. Scnetimes, the

actoery cwner, or his representative travel abroad to purchase
the spareparts s. 2s tu shorten the delivery tinc.

There zre other fucters, besides the scarcity of spare-
parts, like the productior plunning occesrding to narket
v.riaticns, that couse low productivity and under utilization
¢f capacities.

rarticular preblens foce the finishing processes of the
products. Sone of these obstizcles are related te the nould
itself. Others are due to the lack of auxielary equipnent
that are used fir repcelishing, lettering, printing cr plating.

Quality Contrcl & Staniard Specificaticns

Big ccopanies huve their own facilities for naterial
testing and cuntrcl of product-quality. Suzll establishuents
appreach guvernuent an. private laboratories to carry cut on
their behalf, the unzlysis ci raw material and products. The
lccal processcrs rely umainly on foreigu standards as IS0,
aSTU, DIN which to 2 great extent do not apply to Kuwaiti
conditions. However, there are few noticnal standdards for
testing plastics muterial and their applications in specific
ficlds. (annex No 6 ). It is expected that there will be |
an incerecsing number of stancurds prooulguated in the coning ’
years in p.rticulur with regard t. the insul.tiovn noterial &
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products used in construciion am beverage and food
conservaticn. It should e neted that wany cf the loucal
pr.cessors «re concerned with hoving t.. ir own scts of
matericl specifications that huve to meet the lccal users
thus lcading t. 2 veriety of problems. Since there is no
lesislation yet in force in Kuwait that specifically
restricts or controls the use of pluastics products ia any
agplication (except uzedical bottles), it is the users
decision teselect the product that conply his needs.

The properties that secn to restrict the wider use
«f certain ripid fraped plustics, s insulaticn material
in buildings and cunstructi-ns, ure: water sbserption,
theroal conductivity and c.opressive strength.

There is 2 sreat tendency to obtain coldes of proctice
thut pr.vides cleur statencuts as to perfornance & fumetions
oI such 1iterial , rother thun 2 peneral catalegue of
materizl properties Jdoterwined under ideal test conditicns.
vuch perfornance specificeticns will be of great bencfit
tu bouth precessers .nl end user incustries. .. oXonple
Wus slreudy prep-red by the Ministry of dacctricity con.

w ter (Ccde of rractice No. MEBW/R/7C, april 1982) specifying
the properties and upplications of Insulating Materials for
Kuwaiti Buildings. Couprehensive stuaies in view to
establish national standards for rubber and pluastics
pr.iucts, their ingredients and upplicatiocns are still
required.

okilled labour & training

There is 2 serzus gab between the supply and deéand
of lab.ur fur the rubber anl plastics industries. The gab
is nut unly in quantity, but 2ls¢ and mere critically, 'in
quality. This causes unstability of skilled labour dué to
attraction by higher wages offerel by the competing ‘
corpanies.
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The deficiency in local supplies are rainly due to

- Lower desire of Kuwaitis to join the industry

- Irrecular supply of expatriates of reasonable level of
skillness.

- Absence of creation or up-grading of skills through train-
iny courses.

Bubber & Flastics education and training are minimun: in both
the University and the Technical Institute. Furthermore, nc
specialised courses in plastics technology, processing,
installation raintenance, and applications are available. The
preparation and iuplementztion of such courses require co-
operative efforts of resin suppliers, machinery nanufacturers
and processors to ensure the adequacy of the courses to the
real requirenent.

4. Market and Marketing

Poor market studies led to serious problems in some factor-
ies. In an open warket, like Kuwait market, the severe
coupetition of the foreipgn products should be covered from all
aspects by conprehensive studies. Exauples of domestic
products trat suffer frow such conpetition are housewares,
agriculture filns, pipes and sone types of imsulation material.
Marketing of new products specially those supposed to replace
traditional products like windows, pipe net works, decorature
sheets ..etc need special skills in advertisement, handling
and installation




VII. R7ZBBkK 4ND FLASTICS INDUSTRIES IN GULF aAkicd

l.

Gegsral Considerations

The Gulf Countries imported round 450,000 tons of
plastics raw nmaterial and finished product by 1980.
Abcut 40% of this quantity was raw material. Saudi
arabia processed about 129000 tons and Irag about
106000 tons of plastic moterials by 1980 (Table Nc. 18
FolyvipylChloride was the main raw material, its
quantity was equiv:lent to 39% ¢f the total quantities
processed in the Gulf Area. The najor P.V.C products
were pipes for irrigation, sewerage, water elsctrical
network, fittings, shoes, cables und bottles.
Folycthylene (LD & HD) wos the second yelyner (=31%)
that was used widely. Its products were essentially
shopping and trash bags films for agriculture and
construction uses and houschold articles.

Other polymers like FP & PS were also used in
different quantities as represented in Table No
The main processes employed were extrusion, injection
nouldinyg, blow moulding und cuasting. Calendering,
conpounding and compression moulding ¢xist to a lesser
extend.

The percent share of locul processors in covering
the donestic denand differs from country to country.
The highest pcrcent share, tonnagewise, was found in
Iraqg and Saudi arabia (for specific products in Eastern
region). Very lcw share uxists in U.a.E.
all factories belong tc the private scctors, except in
Iraq where the e¢stablishments were either Governmental
cr joint venture.




Tahle No( 16 )
. ilastics Matzrials lrocessed in
ar2b Gulf Countries

Countr y Bahrmin Qatar | Saudi arabia Irag Total Gulf Are~
: an' an. i an | an e Y
- rcduct- IrOGHCtS L T : iroducts 1980 . 1985
Material i trod. (2 fromcts irod.(s) TrORCT lireat ._ffi_ci,__w.‘;Qgig}?%&_‘ll‘eag_m.%..,
LDLE - 18 00 | Shopping bags 8UC | Shopping bagsl97C0 | bags,bottles26000 | Iipes,bzges, 53000 | 19|778CC 18.7
HDIE 750 | Crates, 30C | Crates,bags. 1520 | bags,crates|152CC | bags,crates| 33550 | 12/471¢C 11,3
Jerry cnns.
IVC (fi~xible, £5C | Fipes,conduisl2CC pipes,cond- | 62070 | pipes,profiEg8ucy tiles pipesy 10755 39|1656C5 39.9

(rigic) its. uits. fittings, ! eables,
‘ § tiles cratcs bottlesshocd
: crates.
1S (Bxp.,Impact) 1(0 | Cups 168 | insulation, | 6503 | insulation, |80 cups,insula ! 23500 8.% 3Ca2uC 3.3
ation.
T tC mates 5C | mats 2C30 | woven bags | 10000 battery cases}4030 |6 2500 4.9
woven sacs,
nats,
1U(rigid,cofc) | 1(C | mattresses 100 | mattresses 12000{ insulation, | 8CCO insulation, | 26000 | 94 {40100 9.6
mattresses nettresses,
iolycster 30 | tanks,boats.| 40C | tanks,bozts | 12C00| Sanitary, 1000 Saznitary, 16950 | 6 |25600 6.2
tanks. tanks.,
Formsidchyde re| - - - - - - 300 table wares 380 | - 9CC =
e and clcctrical
_Ctacre . - - S e BT e N S = R 400 _'.‘....__1;.6.5.\)_0 1.6
Total . B Trod. 3400 11.2 295C 1|1 1 12920 46.9 1063G0 | 38.6 | 275360| 104
(i%ch}r-Estabhs h 7 5 (2 1 S S -1 | o
Capecity  (ton) 5C001}1.2 440C1 1 180000 43.4 149000 | 35.9 414300 100
Foreceat, L _ R S ) _ i _ o S R DU W

Source : - UNIDC Suxrvey 1981
- Cfficial publicatbns of the Gulf States.
- Consultant's visit to Saudi arabia in Dec. 1982. '

' -~ B

|
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The quantities uf the rubber raw material represented a
small percent in the total quantities of rubber products
inported. This reflected the very low share cf the local
nanufacturers in this respect. In fact there are few small
scale mapufucturers in Iraq and Saudi Arabia conly. These
are procducing non tyre products like foutwear, heses, tubes,
belts and <il seals. They depend on ready blended rubbers

o neet specific conditions that would not allow fur any
nodifications. There is one tyrc establishment belonging
to public scctor in Iraq and cne private project in Suadi
Arnbia.

»ll the rubber and plastic industries inport their
raw naterial froom ccuntries cutside the region except TE
(Qatar) and PVC (Iraqg).

Few highly efficient industricl units exist in the region,
the nij :rity of small size-units appear to suffer frouw low
productivity, frequent shut-down and narketing problens.

The application of these rubber anu plastic prouucts ure
linited to the comvextional fields of construction, packeg-
ing & agriculture. Few exauples of applications in furniture
transport and household articles were nuticed. ¥lastics pipe
have 2 well established market. There are only two institutes
in the¢ region that inclule ameng; its activities R & D in the
plastics field.

. Froducts Penetraticn forecagtg

The fcll.wing aspects were consilered in the methodology
cf foreeasting the quantities t. be prucessed Ly 1985:-
- thereelisation ->f the announced projects
- the¢ average annual rates of Growth in GNP and FPer
Capita inccme (in one reference country).
The t.tal gquantities expected to be processed by 1985

are rcunl 414000 tuns. Table No. 18 sgunnarise the fipures
forecasted uccording to tyre of resin:
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Pelyvinylchloride is expected to renuin the nain resin
processed inte pipes, tiles, cables, coentainers and . -
utilities notworks. artificial leather will be the new
applicuticn intruduced in the regiun.

LDPE will rewain alsc the secoend main resin processed inte
its traditiunal products. Increased capacities urc expect-
¢l in azgriculture films anld medical b.ttles besides the

new applicaticn as shrink filums for puckaging. Saudi arabia
already introduced LLDFE tc rveplace and widen the market-
penetraticn.

HDFE is cxpected t¢ have relatively lower rate of growth
without significant ucdification in the field cf applicatiocn.
PS is characterised by a steady rate ¢f penetration lue tu
its stability in the Gulf market. The ipcrease in
capacities will be nuinly in packagine.

FU will have recscnable rate of penetration attributed

t. the appreciztion ¢f its produets in furniture and
insulaticn. This penctration is hindered partially by the
product flaurability churacteristics.

GRP tanks, pipes and sheets will replace sradually the
conventional products becuuse of their favourable
properties. This will call fur increuase in pulyester
rroducticn capacities.

Increased denanl is expected for rP-nats and Fr-battery
boxes. New products nude from pulyucrylic and polycarbonates
will be s.un uarketed in the Gulf area which will be used

in building and constructions.

Linited growth in application of non-tyre rubber products
specially pipe fittings, tubes and hoses. This is partially
due t:o the cimpetiti. .. of sinilar plastic prcducts.

The annual growth rate predicted from the previcus
table is about 8.4% which is in haru.ny with growth rate
in GNI' and per capita income. The apparent consumption
per capita on the contrary is relatively low compared to
that of nany developel counntries (Table No 19 ).

Accordiny; to a UNIDO-survey £1980) and to the present
survey the apparent consunption per capita is expected to
reacch 13,9 I'.g by 1985 (Table N.. 20 ). This is expected
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Table No ( 19 )
Ier Capita. Consumption of Ilastics Iroducts in
Gulf States Compared to that of somc
developad count?ies

e e . R
E ! | i ' ngat
Year 1978 I Year 1978 199C il i
. ———— t T IR S ’;’ T T-- I g - "t_: :'1'\'_
State Annunl Annual 1 Gulf Country Annual EAnnaul Jdinnusl  Annual bro:th‘
Consuaption ler Capita : Consunp- i ier Consunp< Ier ; %
; i tion Copita jtion ; Copita
(1000t ) Consumption (1000t )! Consump- |Consump- |
Kg/ierson ticn. tion i
| L !Kg/person@
U.3.4. 14970 68 Ireq 7C 5.5 400 } 22 | 16.6
X. Aermny 5600 91 | Saudi Arabia 85 11 450 ! 40 14.9
Englzand 2500 v 44 " Kuwait 22 18 280 I 5¢ 13.7
Franc 2800 b 52,5 Uther Gulf 40 18 '
i Countries. ;
Jepan 5500 48 L | |
T e— ......,._:_.__-_.-_.......__. N S ____.._..__...%.ir_. e = am + ——— s e rww b i s e e~ e e - S 'r... e ———— ; e
Mean ; 45 §§ | 9 _ ¢ 32 i 14.8
Source GCIC Ietrochenical Study 1985
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to be 32 k.5 by 1990 according tu a2 GOIC-study.

Table No.
apparant Consunption per Capita of Flastics
Produects in Gulf Area

7

PN vear | 1980 1985
‘ Total = Ter capitg Total & | Fer capit
i onsunjtiom Fepul- Co?sumptionbonsumptio Fopul- ]Consunptin
. ation tkg/person aticn .
State \’\ (1000 t.) (million1 (1000 t)l(million) g Kg/vers
Bahrain 3.4 0.39 8.7 5.0 l 0.49 10.2
Qatar 2.95 0.22 13.4 4.4 0.3 14.6
Saudi- 4, 129.2 9.71 13.3 180.0 | 11.69 1 15.4
Arabia 10 Laoe 12 W TR NPT
Kuwait 17.0 1.32 12.9 75.2 1.69 | 38.3
Iraq 106.3 | 13.18 8.1 | 149.0 | 15.58 9.6
" Total 258.85 24.82 10.4 ~ 413.6 29.75 1%.9

This low apparant consuoption per capita is attributed to nany

facturs anong which are the fcollowing:

~ The linited penetration of majur plastic prcducts in sone
traditicnal fields. No serious efforts to prcomote the
introdueticn intu new fields of application.

- The high standard® of living in some Gulf countries do not
accept easily the usage of plastic products.

-~Lack of advertisement and denonstraticn for new products
and applicaticns.

- Variation in specifications due to irrerular and poor
quality control.

- Under utilisaticn of capacities attributed to different
technical and ecunonic problens.
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The Gulf Developnent rrozrammes for Fetrochenicals

The Gulf State Guverpments have realised the inportance
of diversification to wmore eccnonically and technolofically
feasible productivn of intermediates and to release the
depeniance of naticnal processors on import through the !
conversicn of these internediates to plastics resins. Many
prcjects are either planned or under constructicn to manufact-
ure these wvaluable products (Table No. 21 ). Scome other
projects are now under ccensideration by the Governments to
determine its feasibllities. These prcjects are fur the
producticn of Butaliene, phthalic anhydride, terphthalic acid,
polyprepylene and polyisvprene. One project for SBR, on
Arab Ccuntrics level, is alsc under consideration. These
petrochenicils are the key ingredients for the resins re-
quired LY the natiovnal proecessors. Still the sector needs
other support industries tc produce pluasticizers, filicers,
stubilizers and cslerants.

Iupacts cofuthe regional development

There will be suplus of resins supply, specially that
¢f PE, if all prujects announced in the Gulf area are
realised. The bulk ¢f this surplus will te tenporarly
directed t. export. Naturally, the Gulf Ccuntries will then
try to aveid the strong cowpetition in the international
market through expanding the producticn and utilisaticn of
Jdownstrean preiucts within the area. The putenticl markets
for Kuwaiti jroducts th:t will be affected by such vxpansicn
are the Saudi arabian (dastern area) anl Irag. The narkets
of other Gulf countries are expected to renain unsignificant-
ly changed. A 0un§iderable degree cf saturation is cbserved
in Riyadh and neiphbouring area for prolucts nale fron
flexible and ricid PU and EFS and FVC pipes. No core
licence are given to manufacture such products. Other
proéucts that will:haVe reasoncble narket voluues are the

acrylic anl pclycarbonrte sheets, hcousehold articles, dinner-
wares and c¢leetrical articles nade frem urea/welanine resins,
tr-pats, sanitary ﬁares, high pressure pipes and lining and
sone CHr products.




(capacity 1000 tons)

—rod gountry Bahrhln

Lroauc

: annual  yomargg

capacity
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The develcpnent of agriculture and construction sectors
in Gulf countries, cther than Saudi arabia, will stipulate
the application of plastic products in these fiélds. This
will create opportunities for lcGel investors to nanufacture
and market such prouucts like rE filus for nulches, lining
and green houses, plastics pots and bins, pipes for water
distribution and &riyp irrigation.

It is worth mentioning that some Gulf Copntries have
started to establish their own standards for particular
plastic products. This has toc be taken into consideration
before producing or marketing such products.

The availability of polyrmer resins in the Gulf area
will, on the other hand, solve variocus problems presently
facing the local processors. It is also worth while to
consider the announced Gulf-projects (suunarised in
Table Nc. 21 ) during the planning of the'at#eiti petro-
chenical industries.

5».kossible regicnal cuuperations

The Kuwaiti rubber and plastics establishments and
agencies having activities in this field oeuld cooperate
with the Gulf partners in the fcllowing fields of activities
to develop and elininate the obstacles facing the industry in
the whole region:

- Creation of rlastic technolosy education at all levels
of enployees.

- Market prouction through application-derncnstratione.

- Regicnal marketing facilities and incentives policies.

- Jouint R % D prograns.

- Development and promotion of regional standards, codes and
specifications in cooperation with ASMO.

- Rubber and Plastics waste recycling and narketing on

e regional level.

- Reliable regional testing and analysis fucilities.
- Systen for technical and market informations exchange.
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VIII. SUMMARY AND CONCLUSIONS

» The rubber & Plastics Industries subsector is one of the
inportant branches that serve many essential econemic .
sectors in Kuwail, sincere efforts for its developpeat arxe /
required,

« Aibout 4@-factorics and ’1 under construction are degling
all tc:zther with K.D. 61 M, investnment., .4 great number of
these fuotories are of sole propgietorship or of linjged
liability anu they get industrial loans from « The
overall picture indidcates that the juyestment ifgaxjhnals
relying on loans for financing their projegtse

-~ These investorstrecicve different types of incentjves and
protections which fall within the national scheme. Other
types of incentives noy be necessary to promgte the industry

and its export capabilities specially for rubber industry
which is represented in two establishment only. . .

- The local processors will deal with 87000 tons/year of raw
materials, using comion processes like extrysion, injection
and blow moulding. Sone establishments have nore than one
process and are equiped with eutomatic machines of low or
noderate capacities, but they have not enough auxillary
equipnent. They are nainly located in Sabhan and Shuwaikh
industrial areas.

- The industry faces some cobstacles that worth tc be consid-
ered. The crigin of these cbstacles are the responsibilit-
ies of the resin wmanutacturers, the local processors and
the consumers. Besides, the shurtage of the skilled labour
and the albsence of R.& D. activities are additional inmportant
factors in this respect.

= The pecent development in resins and plastics industries
in Saudi Arabia will effect the Kuwait export capabilities.
The Kuwaiti rubber and plastics industries should proceed
to produce new products that have reascrable Gulf market
velune, but with low or nov domestic supply. The jproblens
of having products specifications that micht not be accept-
ed by the Gulf countries, should be taken forehand into
consilerution.
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The major intcrmediate amdl final petrochenicals will be
pr>luced by 1926 in Saudi Arabia. This will create new
naterinl balance in the region.

Travra grc ccruon problens that hinder the (lewelsrnment of
the i.bber ani _lasticz luuustries in the Gulf countries.
Eight fields f v joint efforts to pronmote the industry
are identifica in the report.

Urgent needs for the Kuwaiti melamine/urea formaldehyde
resins production accompanied by moulding capacity -t
promoticn to cover the Gulf demands for dinner wares,
electrical parts, decorative sheets anl other products.

Since almost the activities in the field of ruLber and
plastics industries will, tc a great extent, contimie by
rela+ -1y commercially mlnued enterpreneurs, a centralis-
¢, min,. Fit-hle gsgency shculd be formulated to carry
over the responsibility of technelogical advancement
application proootion, process trouble shooting, engineor-
ing design and repair, naintenance, skill-creation for
this indugtry. .

The creaticn of a specialised centre tc be located 1ﬁ
Kuwait was discussed with the higher authorities in the
Pinistry of Industry and SABIC during the author's visit
to Saudi Arabia in Dec. 1982. The sane idea was exposed
by the author during the syrposiun on "Plastic Technolog-
ies and Aypllcatlons" held in Amnan, Jordan (11-15 Dec.
1982>.Joint ECWL/UNIDO). The project is coopletelv
appreciated and a reccmmondation was taken in thi
respecte. !

]
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INTRODUCTION

This part deals, in detail, with different aspects
of creating a rubber anl plastics development centre in
Kuwait. The structure of the centre, its technical and
financing requirenents ure investigated. 4 prugranne
of action for the inplementation of the centre is alsc
Erepared.

The possible contribution and/cr utilisation of the
existing institutes, and the regicnal contribution
capabilities are exposed as the result of achiecvements
reached through field surveys and visits to two neigh-
bouring countries.
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1I OUTLINE OF ™E OBJECTI ES

' The Flastics and Rubb:  industrics deveclopment Centre” will
have the main target to narr w thc gab between the raw material
produccers, the plastics procossors and the ené product users .
Thc field survey has roveal:d the suffering ¢f local processors fronm
*  4no prohlems cereated bhetween them and bhe polymer producers, compounders /
or the machinemanufacurcors. These problzam will be handled ty the
centrc., It will guide the applied rescarch townrds th- direct
agsistance to th- industry. Thus it will eliaminate the obstacles
add tottle ncck provlems facting the industry developmat and thus
redueing the idle capacities to minirmm.

The contrs will have o key objective of assisting the
industry tc produce according to the potonal or the international
gizadards suitable to the domnstie climate. It should participate
in prevaring such n2tbrnal stardards specificaticns .

The plastics & Bubber industries development Centre (TRDC) will
be cquiped with sufricient machine and cxpertisc so that it can
undertak. the responsitility of implamenting the programmes for
the development of new ficlds of applicatbns. The zreas of
innedkee priority were icdentified s tc be the insulation,

constmaction, pnckaging.,

The use of foamed plnstics 28 insulntions material has
gained . great interest for the sake of conservation of encrgy.
These material are used in the insulrtion of roofs; internal and
cxternal wolls and floors. Thoere is strong competition betwwen
vt~ processors of the foamecd plastics one whose who produce other
insulation materizis. This competition will be much severe when the
wroduetion of foamcd perlites, vermucilitie start .

This field of npplication reguires very urgent and intensive

Frogrammns ¢ investiguations.




-65-
{
In the building and construetion area$,plastios are used
as pipes/fittings for water supply and storage and d2s pipe eovering,
_ . 1 . Still there are a ‘ide range ofapplieations.sﬁeicaflt in
GFR- plastics,that are not tried and the &entre will be the tool
to identify its feasibility.

The types ahd specifications of plastiss products used for
packaging need to be rectificd., The competition of the imported
foreign products must bc minimised through sincere.amelioration of
thc present technology and procedurc of applications.

The applicatihon in Agrieculture and watef conservation is
lidited Adue to the nature of *+he land and the climatie conditions.
Other Gulf Countreis consume more plastics produets in this field.

As exampls grain storage ~nd packaging, pond lining in semi-arid

zones, trickdc irregation, canal and channel lining tunnel covering

for green houses..ctc There are o large number of potentinl

applications that cen be developed and uscd to whole gulf agricultural

add fisheries outputs. Cooperation with other instiutional bodics

which 2re ®tively operzting in his ficld c.g. .J/griculturc department,
MEY, WRDC, KUF, KISR,is rccessory. The Centre should 21so have v
close tics with Gulf ministries of Agnicultures, Committees and

other institutes for the bencfits of the whole area.

Another key role that the centre will play is the creation
and the up~-grading of skills., This can be executec through
the loeal and international expertise by providing an-the =job
training for the different levels of lchour on periodic terms.
The creation-of skill cannot he execcuted in Universitics of scientific
research institition but only in such type-of epecialised centres.
This will save unprodictable money, material and equipﬁent“thst 1 )
the private industry presently loose. R
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Another major objective of the centre is to introduce, to adapt
and to d@velop new process ad product that suppart the identified
fields of application. This support should be associated
assistance in the form of technical and training services. The
~ processes will in main topics like foimulations, compounding,
injectbn, blow moulding, extrusion and compression.

The recovery of Plaétic scrap is of great importance from
both the economic and environmental protection points of view.
The traditionzl m thod of waste recovery is not always successful
for all types of products. When dealing with thiswalled films,
other processes like zerglomat can be used. The introduction of
such new technologics is the responsibility of the centre.

It is deduced from the survey thet thc domestic processors
are in . nced of mould-maintenance and repair service. 4s
a further step in this field that can B achieved through the centre
will be the design and manufacturing of the moulds. This field of
activity can be executed at the prement time in an engineering
institute or company like anaﬁt Foundry Co, Arabian Transportation
Vehicles Industrial Co. and Shorline Maintenance Works and contracting
Co. Some of these establishmenf appreciated the idea and cxpressed
their willingness to do the jobh as well as the necessary training .
whenever requested. There are:many specialized centres in this
field in Burope, one in Cairo #nd one in Madrid . These have
been established with UNDE/UNIDO assistance and they have short-
and long-term courses in mould:design and mould making on an
international basis.
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III STRUCTURE OF THE CENTRE

The structure of the centre should be different from any
research institute or scientific college and must fulfil the real
needs of the local Rubber =nd Plastics Industries. This is expressed
_in form of services and activities that can be better offered by !
such specizlised mono-purposeythan from mlti purpose institute.

The field survey has cleared out the fieclds of activities
that the centre should h ve in order to support, in a continxuous
manncr these industries during their developmmt. These activities
are |
1. Testing and imestigation scrvieceg: on raw mterials and

finished procucts.

2. Market and technical Information scrvides .

3 Irocessing and Application development.
4. a2ining.

'5. International Cooperation.

6. Techno-economic studies.

7. Engineering Services.

The facilities to exccutec such activities may be called
"sections" linked togetherthrough common departments and headed
by the director. organissiation chart should be simple and

flexible.

1. Management Board

) The Centre hns to operate as an autonomous body administrated
by a board having full autlority to establish policy guidelines, to

gpprove the annwmal programmes, budget and salary scales.
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The board must represent the different governmental and private
agencies concerncd. The suggested composition of the board
is represented in the following. '

Suggested Board of Mmagement

hgency Number of Representatives

- Ministry of Commerce and Industry 2
(Industrial Affairs,)

- Kuwait Industrial Bank 1
- KXuwait Chamber of Commercc and Industry h
- Ministry of Fetroleum, Kumit Ietroleup

Orgznization. 1
~ Ministry of Iutlic works. 1
- Irivate Industry 3
- Kuwait Institute for Scientific Research 1

-~ Kuwait Foundation for the Advancement
of Science 1

Total members 11
2. The Direcctor of the Centre

The quality and characteristies of the dircctor hmec the direct
immet :on the success and continuity of the centre. He should be
. 2 highty qualified technologist with broad experience in Rubber
and Ilastics industries. An advanced background on Tolymer
‘science anéd engir.-ering is essential. The dircetor must have
manage:"‘ial and plenning expericnce and be a skilled ~dministrator.
He should have: - perience in modern management technigues in

relatidn to ecatrol of finance, humgln and physieal resources.
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Above all he mustbe selfmotivated with a plensant personality

and capable of exerting th@ driming force necessary for the successful
establshment and operation of the certrs.

3. Organisational Structure )

The centre is to be divided functionally into two main
departments and sevenprincipilalsections 2s shown in the prgosed
organisztion chart attached (knnexS5) This simple organisation
structurc should fulfil the required functions of tlecentre and
lead %o its smooth operation as long as the responsiblities of
these scctions and individuals are clearly defined. The following
are thce outlines of tle proposed structure:

Technology Department

This deprtment includes essentinlly two sections namely:pilot
processing and Applicotions. Irevious experience has shown the
advantages of not including testing & investigations secthbon in
the same demrtment. This facilitates the formmlation of multi-
disciplinary teams sometimes requirdto solve industrial problems.
However, due to the nature and the volume of work cxpected during
the first fhasc ofthe centre, it is recommcded to ~ttach the
testing and investigation section to this departments. The section
should be concerned with the following:

- Cooperation withthe governmental Agency in the technigal
agpects during the setting up of natbnal standards.

- Testingand checking the performance under standard conditions
(multi disciplinary team) (client request).

- U4ssisting the establishmmt to set up its own qwality control
system (client request). ‘

- Assisting tho production up to the standards (multidisciplinary team)
(client request) ‘
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Carring out sophisticated instrumental analysis (e.g. UV-
infrorcd- spectrography, X-ray diffraction. etc)
(Government or client request).

The pilot and industrial processing section d eals with

Upscaling of manufacturing processes (multi disciplinary team)
Manufactaring of special snd costly products.

yroducing proto-types for market evaluation.

developing new processes and products (multi discipliniryteam)

Training and demonstrating various proceses.
(government and private cliants).

Solving industrizl problem (private client requests).

The applicatbns-~section has a wide area of activities covering
the following fields:

- Building ~néd constretion.
- lackaging.

- Housewores.

- Elcetrical & Electoonic.
- PFurniture.

- Agriculturc.

- Appliances.

- Medical.

The responsiblities can he summarised in

- field performance-tcsting of newly introduced and/or
manufactured articles.

- Solving of field application problems (client request).

- Setting up proper application procedures (¢licnt request)
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Technic2l Scrvices Department

This department includes the engineering and the tehno-commerical
sections. It provide direct services to both the industry and
other secctions of the centre.

The engineering section shoul? be responsible for:

- Mnintensnce, repair and engineering modificaticns work.
- Running andmaintaning of utilities.

- Engincering design, drawing and fabricating small items.

- Running workshops (machines m4 instruments)

at 2 later stage, this section shoul? be capable of cesigning

an¢ manufacturing moulds,repairing sophisticated equipment ané

in collaboration with the a2ppropriate technologists, of selecting the
suitablc cquipment. This represents a2 vital seryice to 2ll
companies working in plastics and rubter industrics sector.

The tcchno.commerieal services include, z2mong others, industrial
informotion md documentation activitics which covers technological,
economic, as well as, commerical nspects of the scctor. This implies
the existanceof a well-advanced library, which is by no mean
¢ssentail 2t thefirst stage of implementation, within the
boundary of the centrc. It is only essentail tohave 2 rapid source
of up-to-date information onspecific topies. Specialists should

be available for nccurate translationmd (summarisation)of
information an? publications for each specific process or mroduct.
Computerisation couls he done with the cooperationdaf any existing
facility. International linkage with sister institutions,and
industrks is a visal responsibility of this sccetion beside the

provision of industrial inquiry services to private and governmental
elients.
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Commerciz2l Services will bc seperated at a later stage forming a
department of itsown. It deals with market and ccondmic assesszent,
contracting and even feasibility studiesin cooperation with other
departments. It provides the clients with full pictures on market
prices of raw & intermediates material, finished products and
liconces. Selected personnel ( may be one) working in ths section
can act as incdustriszl liaisonofficer betwwen the centre and the clients.
A1l thc previously indicated work to be carried out by the centre
upon clients rcquest will be executed under the umbrella of

contracts prepared by this section.

The Alministration Section

The rcsponsibilities of the administration secction, (deportment
later) are similar to those of cther institutesalthough they may
differ in procedure.

The Training Section

Full 2itention should be given to the training task of the
centre, therefore, n separate soction is suggested in the organisation
chart to take over this reponsibillity .

Iocal =28 well as abroad training prgrammes cover’ng a range
of skills and techniques have to be prepared and emplementaed by
the section. These programmcs 2re very useful for creating and/or
upgrzading of skill rejuired for running the plastic ond rubher
process equipment. It is possible to train loecally on techniques
like: impuct/hardnees test, weathering, chromatography, thermal
conductivity, flammability...ete,while training on sophisticated
processcs and machindry like bhlowmoulding, calendering lamination,
rotational moulding are preferabley be carried out abvosd.at earlier

stage of the centre-realisation,
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Thesc training programmes will include

- Fecllowship training ocerseas.

- Studytours.

-~ On-jcb training.

- Technologists team training. '

Institutional linkages help much cduring the preparation
and cxcetmtion of training programmes. Also twinning agrecments
with fcreign competent institutes are of grent benefit to the national

Contre.

IV  TECHNICiL REQUIREEENTS
1. Equipment

Th- equipment suggeste d for thc proper rurning of the centre
are listed f&n accordince with the various sections, in 2nnex No 8

Somc cquipment wre of top priority (marked items), others
are ~fsceordary order of maonitude. These equipment should %e

purchased from the specialishd renufacturcrs and its ordering
should bc¢ fome after very ecarcful evaluations. Tho arnufactaes
are best loated in BEngl-nd, Germany, US.. Very fow spoeizliscd
itcns cmbe obtaincd frm Jz2pan, France and Sweden. The major
cquipment must he adipted for training purposcs. The total cost of
cquipment is stated below including and additional cost of 5%
for spare parts

Equipment Cost ‘

Section K.D.

ae. Iroduet testing cquipmnt 130710 o

B, 1ilot Units cquipment 218700

C. idministration and !
tochnie2l Scervice equipmat 28480

D, Demenstration cquipmont 6260 |

Totnl 384150 ‘
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2. Buildings and Civil Work
Thc Centre buildings comprise of the following

- Offices nnd Social Services:round 40 rooms including a
confereonce in Two-storey block, 2ir conditionzd.

- Testing nndllnvestigations ; ' - . Three, air-conditionecd
- Iilot-units- Hall =ir - conditbned (4 x 10).

- Stores for raw materinls 2nd spore parts: two air conditioned,

- onc kept at 5 ¢+ 1°C.

- Genern~l purpise warchouse and welfare services.

- Workshop.

As the work of the centre varics in nature from time to tioe,
it is impogant that »uilding and 11licd faeilitics be set up
with the highest Jegrec of flexibility so 2s they can easily
be adapted to moet changes required. The huilding design and the
construction matericls should conform to bhe intcrnaiticnnl ~n?
local standards that are peculiar to laboratory work, such as the
nced to tenperatura humidity-,vibration-ané noise-conitrol, to
providc suitable lighting a@ to prevent fire, fumes, hnzordz

ond eorrosion.

- Iorticdrr attontion shoul? re p2i” to the ~rrainsement.
ant loeaticn of water-.gis,- cleetkicity, Fr=in, nd ventinl-
2tion new-wark, Thcy should be readily nccessibl: for rep.in,

modifieation, or extension. A4After having carried out

comnporative study to the various methods of donstructions
2t KISR, University, mndGR3 (Goverrmant Rcsearch Station),
it is rccommenced to usc lightwtight bhrickwark, thermnly
insulated external walls for the twe story block. Sazandwich
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ranels (gelvonizid steal shects with insulating Core) can
he used as external wadls for the pilotrlant Hall.  light
weight roofing covered with insulating material ~nd pitches
can te also used. Thetruildingshave to e kept internally
undcr pressurc to prevent the infiltration of sand and
cust. The layocut as per the drawing attachcd ms teen
rropared to fullfil the mein objectives of the centrc.

The tot2l 2rez is estimated to Pe 4200 m2 distributed zs
follows. (annex No 9)

1. afministration building 192 m2
2. Testing /Investigation Lan (122X25m) 108 2
3.  Iilot units Hz11(39mx25m) 975 m2
4, Offices 144 n2
5. Stores (including onc cold store) 50 n2
6. Lahour Welfare services 50 m2
T. Werkshorp 25 n2
8. Utilities btuilding(ém x 6m) 36 n2
9. Open fLirca for 2pplication investigation 672 n2
10. larking Arc~(8n x16m) 128 n2
11 Interncl ro~ds 1821 n2
Tot~l 4200 n2

The tot2l cost of the building heclufing thiit of the site

preparation, the ,tivil engineeringand the emternal fencesis KD 306,900

2 Manvower R-quircment 2n? Recruitment

8 can he identificd from the proposed organisational chart cf
the Centre, thorc will be 2 need for management, tochnical an?
adainistrative personnel. The tot:l 1abour requierd for the first

rhasc of implimentation is astimate? to be 49, During the first year
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~of the project therc will he intensive precparation work including
th- firalisntion of equipment specificcotions and ordering,,
Thorefore the first step will be theidentification of the director
who should he of high education level with both industrial research
“n? lovalopment experiences. The recruitment of the deputy-
Yircetor and the section leaders should follow. The deputy- '
lir.ztor is expected to be 2 post-graduate with practical,
Zirv.neinl and administrative cxperiences. The other technical

77 gervice personnel required are listed in table No ( 22 )

It is preferabls to state, in this occasion, that theKey
=~tionnl personnel 2re difficultto find andto keep.. Thercfore
there should be some types of incentivesfor such pcrsonncl that
cncourage them to stay in the centre _os it s competitive teanm

of experts. Soms proposed incentives are:

-  20% higher in salary than these in industry.
- lerindic overseaxs up grading trips.

~ uachicvement-puhlicatbns after o certain period of protection.

The 1oerl research instutites and industry cm participate
in t.is recspect by rcleasing somec of its personncl wiikh research
cxpericnens to the centre. These personnel cain be sent for

svarseas training courses.
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Table

Nc 22

Labour R-quirement for the Centre
(First phasce ~nd Totzl)

S~lary Tot~l R-quirentn

KD/month Number Total

First Ih~sc

Nuater f%Totnl

Wnges + nges +
salaries snlaries
e Manogencnt/idninistration
Dircctor 1100 1 13200 1 13200
Deruty dircctor 1000 1 12000 1 12000
Technalopists (Chiof) 850 2 20400 1 10200
Engincors 600 1 7200 1 7200
Trainin; Officcr 400 1 4800 1 4800
ofministration Officer 400 1 4800 1 4800
Librari-n 400 1l 4800 1 4800
Litrazion assistant 300 2 7200 1 3600
Admipistration Officcrs
n oeeenonists 300 5 18000 4 16400=
~'ss Rosoareh Offier 300 2 77200 1 3600
17 99600 13 78600
thnnloey S~ritce staff
T oehnalorists 400 5 24000 4 1920C
.23istant tochnologist 300 6 21400 4 14400
rielss workers 250 27C00 7 21000
Unskillé? Lehour 150 6 10800 4 7200
aprlication workers 200 8 19200 4 960C
34 102600 23 11400

Start
date /

nid 1983
end 1983
nid 1983
mid 1983
mid 1984
begin 1984
nic 1983

a8 required

end 1983
mid 1984

1983, s
rqquir: .,
1982-1984
1984 -«
roquirc.

1984,28
roquirad,

1984~ as
required
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Salary Tetzl Requirement First Phase Start
KD/month  Numter aotal Number Total Date
Iges Wages+
Salary
[
C. Servicing Personnel
Secretaries, Typhst 150 5 9000 4 7200 nid 1983,

2s required.

S*ore keepers 150 3 5400 2 3600 end 1284
Technicians 250 5 15000 z 9C00 end 1984
Grards 100 3 3600 2 2400 end 1934
Orivers 100 3 3600 2 27,00 1984, as

required

Total C 19 36600 13 24600

Total (A+B+C) 70 238000 49 174600

10% termination benefits 238000 17460

Total wages and Salaries 70 262600 49 1920¢0

4o Sister............. Jister-institutional ILinkage

It is of great benefit “or a2 newly estabiished ceatre o
create a contiruous linkage with 2 mare advanced one in comatries
like England, Germany, USA or France. Such a linkege with a sister
institutcs may he materialised through diredt cortaz’, or a vpurt
2f a bilateral assistance pr-gramme between the two countrizs or
through the assistance of UNTDO. Th: sister institute will participate
in staff training, exchange of technical experience procces

dzaveloprent and eveluation.
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V. _ INVESTMENT REQUIREMENT

1. Basis For Cost Estimates_

The followinrg are the major basis consider¢d - during the

procedure for cost estimation for the centre-

- The estimates are based on the prices prevailing at the ‘
beginning of 1982,

= Iand is considered of no booking value for the present
estimation. After the final sittlement of form of the
Centre there will be certain value allocated for the land
in the final budget.

- Building cost-estimate is based on the measurc followed
in MCI and the prices of the newly established building

- Equipment cost-cstimates are based on the informatior
supplied by UNIDO, KISR and some recent offers.

The estmates include the transpartation, insurance and
erection-costs. No custom duties are included.

- Consuldsation, training=nd start-up cost contains the ccst
of travelling, consultantation and training during installatbn
period. It contains also 25% of manpower cost andth: cost of

expandable equipment and supplies required for the start up

as listed in thefollowing table No-23,2nd 15% of miscellansus
eXpenses.,
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Table No 23
Expendable Equipment and Supplier
for Start running the Centre

Item Description Estimated
~_cost’

» Chemicals for testing and envestigation 4000

. Raw material and valcanished rubber powder/shects 4600

semi finished prod. resins, fillers, additives .,.etc

- Finished products films, pipes,condiats, shects 6700
GR™ ~ products, foamed
products.

_ Articles for Sandwish panel,pipes, mats, 3000

fittings.... etc.

applicatbns.
. Office supplies Paper, pencils, small articles, 1000
photo copy paper ..etc.
« BEBxternal Services KISR-and University supply for 9000
techniecal and seientific information.
and statistics.
Total 28300

2.Total @ost of Installatbn and Investment Estimte.

This isreprescnted in the following table ( 24 ) not taking into
congideration the degrec of cooperation withthe cxisting insti tutes
but the conditiors prevailing during the implmentation. The total
investment reaches KD 1.03 million, The cost of the installed
cquipme nt represents 42% and the building 29.7% of the investment
required.
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Table No
Investment requirement
(1982)
Ttenm Cost Estimate

' KD 1000
1. Building and Civil work 306900
2. Equipment and machinery 384150
3. ZErrection of Equipment and machinery 49940
4. Air conditionking (included) -
5. Furniture, fire fighting, stores requirement, 38400

library.
6. Start up, consultancy and training 191300
7. Sparc parts and material 17600
8. Transpcrtation means. 24000
L
Total 1029890

VI PROGRSMME OF ACTION

The critical examination ofthe informations and datc obtained
throught the ficld survey carried ocut as a part of the activitics
of the prescnt UNIDO-project, has helped do identify the me2l bottle
recks, priority arcas and mode of cooperation wth the cxisting e
institutions and finally to rezch the programme of implementaztion as
discusscd below.

1. _Ficlds ofPriorit ies

The following fields of applications for the rubber and Plastics
- products are specified as fields of priorities on thc national Level,
the lig is arranged in a descending order of importancs ~nd the anin uctivities
required in cach field are stated in font of each field.
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Field Activities rcquired
- Building and construction (incluaing specifications, processing
insulation piping) new products techno economic

studies, skill.
-  Packaging (including bottling) processing, new products,
techino econonic studies.

-~ Furniture and furnishing quality, processing, marketting
processing, quality control.

- Housewares processing, quality control.
- Elcetirel and electr. onics. specificatbns, market
research.

- Engincerhg (including rubber products) market studies.
- Textiles (Laminntion) new applications and process

-  Recrcational quality control,new products.
new process, skill.

>, Dcgrec of cooperation with the existing Institutbns

By reviewing the functions that can be performed or the services
“h.:t can be provided by the present institutions for the rubber
ard plasties industrizs, it was found that these are unsufficient
nxanples of functbns and services required mnd degree of coverage
uy the present institution are given below:
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Table No 25

Functional Activities Existing Institutions Degree of
R - capable of under-taking the ‘covering
activity

Support Services

Standared Specification Freparation MCI Low

Analysis, testing GR3,KI3R, MrW Covered

Quality control, certification GRS,MCI aederate

Technical Information KISR,K.U, rodernte

Market research MCI, Low

Techrnio economic studies MCI, KITR, consulting noderate
offices

Tochnoleogical serwvices

Tochnical Investigations KISR, Consulting offica>» L w
Industrial trouble shoothg - absent
Frocess Problems - , KISR V. Inw
Irgineering Problems KIE, URS V.Iow
Frocessing promotion/development - absent
Application promotion/development - absent
Bngincering repnir nnd design ~bsent

Scientific Research

lroducts applications & Fropertics KU,KIT,KISR noderate
process develpment KU,KISR noderate
Training

Graduate levcl KISR, Factores ve Luw

Voeaticnal level Pactories, KIT,KISR Low
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Functional Activities Bxisting Institutions Degree of
Capible of under-taking the covering
activity

Talicy =nd T anning

Investnent cpnurtunitidentification MCI,MO, Low
Froject preparation & implementation MCI,tubli¢Private Moderate
Negetication and contracting Fublic/Irivate factories Low
Contributicrn tc rolicy MCI,Nnticnl Cruncil Low
Develovment Ilanning MCI,MF,Ilanning Moderate

cornission.

KISR nas two advanced laboratapies for products and matcrial
applications includcd in hoe petroleum dAivision., Two povernmzntal
agencies have equipment and instruments for natericl analysis and
gunlity control, only on- gives cortificrics. By ruc netructing -y

o

o7 the cxisting facitlitics, providing firm linkage with cther
agencies and by 2llocating necessary taslks and responsibilitics
together with supplemental imputsto make it industrinlly oriented,

this will shorten the realisation r riod ond reduccthe cxpensos.
This m2y be =n interim procedure that might not mcet fully the

Kuw~it long-term industrial development targets, but it safoguards
2gairst idle capacities that might exist during the firstphasc
of the comrc., The installation of a completely new centre will
be: o better way if the centre will operate on the regional

level this will be discussed in anothr part of the report.

Reference is made again to the results of the field surveys
c¥. c1ted durirg the course of thepresent project. In order to utilise
‘nny  of the oxisthg facitilities, some modifeiations are to introduced




in the requirements statcd bofore, these modification are indicated

in the followng pages.

3. Irszedure for Realisation

Yince it is realised that the 1oc:lRubber and Flnstics industrics
in urgent need for sincere market forecasting and techriczl support
“:.t can be achieved through the establishment of a specizlised
~ntrc. It is proposed to start the reglisation of this centre by

“rrmulating 2n 2ctive ad-hoce committee from.

Ministry of Commerce and Industry.
- Kuwnit Institute for Scientific Research.
KUwzit Chamber of Ccmmerce amd Industry.

Industrial Bank of Kuwait.

t> toke the following initiative steps:

2= Detailcd requirement of the industry according to pricrity.
b- Dugree of coopration with KISR.

¢- TIrepuration of the organisation.

d- Sclectbn of loecation and building.

g= Identificition =fthe dircector.

Oncc tha director is recruited, he should start immedintely with
o develop the cnntre. At this stage more represcntatives of the
interested ogeneies could join the ad-hoc committeece, more authoritics
should 2182 be given thus converting it to the suggested governing
board of thr centre. (2nnex N. 10)
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Recruitment of naticon~l personncl shculd also start gradually.
Tho rondiness of the n2tbnal institutions and establishmentsthat wes
proved during the field survey, to release few skilldd personnel, on
port-or full time boasis, during the first phase of devclopmert is
highly apprecinted. Iroper scheduling of personncl recruitment in
hnrnony with the sequence of other development tasks is cssentianl.

Tr2ining of Key personnel c.g. Scctbn lezders will follows
iTter their recuirtment. Since experienced Kuw2iti perscnncl are
“ifficenlt to obtain, freshly graduated can be scnt on longer
~verseas followship training Frogrammes e.g. 12 months divided into
5 susaions Lver3 successive years. There 2arce 2bout 5 specinliscd
contres and more than 10 big companies in Burospe thzt carry nut suen
truining programmes. Mcore arc available in USA. The follcewshnirns
*~n be nnde available through UNIDO, which will arrange i°r th

successive gxccution of the training progamme.

On~jot training has to be also executcd within the centre
for both its staff and clicnt staff. The presenec of local
facilitics ean acealerate the start date of this type »f training.
Internztional consultants can be scheduled to assist the centre during
its development including the tr:ining programmes. anncx No
suzparizes the suggestced requirement of international consultants
wh: can be rceruited through UNIDO . The respective rcles of
the international consultants shall be in accordances with the
establishcd coacept and speeifie purposc of tochnieal cooperation
Thc reernitment of these casultantsshall be schaduled in 2 way

that suit the work plan cstablished.
4. Jite 3cclecticon 2nd Building
~lthougl Shunibh area has nigh coneentraticn in terms of capitals

invested in plasties industry, very fow cotablishacnt wore crrocted
in this ar-a. On the contrary, S2bhan & a4l Ror and Showeikh
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industrial areas have got the majority of establishment 2etive
in this scctor( table N¢ 6 ) Since the necus of the ruther
and plastics industries would be bcst fulfilled by plucing
the ccntre ncar the largest concentration of processers, it is
cdvisable to 11l.cats the contre nzar in one of these arcas

to cbtain the best nccesstbility | Th: Governm.ont is also

~ 1ttempting to develop new industrinzl areas mnd to donolish

griduzlly the cstablishments cxisting in Showaich area .

e roviow of threc existing institutions and depmrtnonts
was carricd out trying to ascertain whethor any of these is
operating in related fislds and to consider whether the centre
may b mere cffcetively located within such an cxisting
institution. Irvestigationswere alsce made during the ficld
survey to fird out if thore is an existing building with
adcquiate facilitiss to nccommodate the centre. It is gencrally
mor> feasible and gquicker to meke comversion than to start fron
vacant 1land. It was fourd as a result of these investigations
tirt XISR is relatively the best of these locatbns It has
nighly 2dvanced decumentation centre as well as
deprriment which includes testing apparatus and pilot
cquiprient for polymers. .ibout 40% of the contactcd proccssor
vrofer the Sabahan alloeation of the centre ,30% of teksc prcfer
th: Bhowe ch allocation The preeisc sits scloetisorn will
d pcnd, however, on the national polieybesides the rosults ~f the

t chneeonomic investigaticns to be ecarriad in 2 later stag-.

. Bguipnent Loeally available

3ome of the equipment, previously proposed for the proper
running of tho centre, wore found available in the existing
insti utes (Annex No 12) The total cost of the nnior cquipment of theg:
ronch KD 154000 . Some of the available equipment can be used
by the centre through bilateral agrecment, some other are essentiol
for the centre and have €0 be purchasced sooner »r later,
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The purchiasc of equipment should be processed in harmony
with the cxecution-schedule cf the centre, takibgg into consideration
the time nccessary for the preparation ff cquipment specification,
gqu-tation roqucst, ordering and dclivery. The gmeral practice
in Kuw2it indicatc thot cnc should c2lculate frem € up tc 15 mornths
fron the  tine when the equipment- specifications nrc rendy till the

arrival of the equipment to the site.

6. The Work I an

A detailed work *lan (annex Ny 10 ) for sotting up th. cctrs
~8 prepared aceording to th: achievements reached through dirccet
conmunications & ficld surveys. This werk fplan has to b rovised
after the finnl scttlement tc the type and form of the centro.
has bcen concluded and the dircetor of the centre his boeen rceruited.
another work plan can be proparcd by a UNIDO - Consultant in
cocperaticn with the directer after all ficlds of activitics have been

clenrly defined.
7. The C-ntrec Budget and Financing

The tim: span of phase I of the centre is suggested to be
4 yoors. The totnl financinl roquirements arc estinated and
distributcd over the whole period acceording to the work plzn stated
befor: taking int. eonsideratisn the eymplete reeruitriont o f
manpower by the ond of pmse I. (snnex No 13)

The estinnted budget of XD 1.54 million does not include
the cost ~f normal runting »f the centre and the cost of the
progreoncs to be oXecuted by the cantre., A separatc annual budget
shuuld bo prepared for thesc programmes includigg salnries, wages
ntilitics, scrvices, consumable moterials and the amortizotion of
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cquipacnt.
Mrny institutes and industrial establishment expresscd their
willinencss to participate in covering tle cost of implementation.

The fellcwing is 2 summary of the survey-results:

- Cash moncy.

- Civil expenditure.

- Iroduction & application cquipment.
- Testing and investigation cquipmnt.

- Othcrs.

The openion >f these agencies and cstablishment with respect
to th- ncthod of coviring the running cost of the coentee, varied
censiderably. The following scheme could be stated representing

the o2jor part -f the survey-rosults.

% tot 2l
- Governrent participation. 40-50
- IndustrislBank »f Xuwait. 20
- rercentof industry net profit. 0.5-1
- Income from ssrviess offered to industry. the r-st

VII REGIONAL CONTRIBUTION OF THZ CENTRE

About 80% of the answer reoceived, to the questionnarc
digtributid for this purpuse, suggest:d the establisimt £ the
core to serve the ecountrics -f th2 Gulf Are~, This £ C urz rnreds
mors ecnsideration 284 studics ccvering technieal and financing
aspcets of the mutter. The followings fields of nctivitics on
regisn2l level were suggest-d by rogionzl 3gondics like
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- Joint studies for: technology assessment, zcquisition of
tcchnology, development alternatives, patent informaticn,

adaptatbn and creation of technologies .

- Sctting regional /domestic standards.
- Jdoint programme for training.

- Inflow and joint utilization of techniques. and pruocesscs
between enterprises inthe Gul Arez.

- Ccntrzlizotion of engineering services likce mould design
and rould mzking in the centre for the wholc:.region.

Such regional activities can be governed by the rules applicd
ty other regicnal institutions. W ith the experience now available,
such regional institution requires more time and efforts for
crzntior, such time can be considcrablg shortened ifsimilar
facilities oxist in any country of the region.
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VIII SUMM..RY .ND CONCLUSIONS

Tho results of the ficld surveys havs revealed thce urgent
n>zds for o specialised instrument that can acquire and apply
riodern tochnologieal knowlegge directly to rubber znd plastics
iadustrics. The requirements of these industries are sunmarised

in the following.

- irocess ameloration ~nd/or modernization.
- 3>1ving trouble shooting problems.
- spplicntion development.

- Market studies, nanalysis and assistance in markcting.

Trchno- cconomie, cost accounting, efficicney 2and productivityr

studies.
- Testing and quality control (certifications)
- Instruncntaticn and mintenence.
- Trniring, up grading and creation of skills.

4 speeinliscd industrinl centre is the only instrument that
can fulfill thcse requirement., Jccordingly the suggestcd centre
should have the following departnents and gectbns:

- Technical scrvices department inéluding: technocommcreial

scrvices and ongineering sections.

- Tcechnelogy dopartment ineluding: testhg,pilot & processing

and aprlication sections.
- Training section.
- Administration secctbn.
The orgonisntion structure of the contre should be simple

and flexible and headed by a hignly qualified dircetor, its policy
has to b cstablished and varificd by 2 goverding board.
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The proposed centre requires duringrts first phasc of
izplenentaticn to the following:

Equipment installed KD >434 090

Buildigg 2nd construction KD 306 900

Total investment XD 1.03 million
Mrnpowcr 49

Aren n2 4200 n2

Somc agencies expressed their readiness to participate

in the contre-realisation in cash, equipment or manpower .

The fcllowing are som~ of the final featurcs reuached fter
taking into considcration the various opinion of the agenciecs and

instituti :ns contacted:

- The 2pplicaticn ficlds of high priorities arc: Building/

construction, 2nd packasing.

cither
- Th> Site sheuld begin Showeich-(near »r inside XKISR) or
in J~bhin .ireas.
- Tho cquipment in the existing Institutions con be utili od

by thce Centre through bilaternl 2gracment.
- the ¢stimated internationtl consultatisns nre 33 /.

- The phose I duration is4 yenrs, and thetotal budg:t of K.D.
1.5 million is distributed according to> tho work plan over
this period.

- The financing procodur: rccormmended includes:

-« Government and IBK contribution: 30-40% »f budget.
. Industrinl Establishment: 0,5% of Net Irofit.
» Direct @arning from services provided through contracting

» Donations fron organisantions and agencies.

,.__._
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It is recommended to start the implementation by carrying out
a seninare (workshop) to be organised jointly bg MCI and UNIDO on
"the Development of Rubber and ilastics industries In Kuwait".
This will be followed creating the centre on a1 modest scale
through detaching an existing depz2rtment and develop it to meet
the specific targets of the centre. The centre in this form
will start its activities by providing urgent services to clients
who will be entirely industrial entreprises and agencies, consumers
and their associations and the international organisations.

The certre, after compl ting its final form, should be an
autonomous body with independant finacneial and administrative
systems that enable it to operate with high flexibility.

It is expected to have idle capacities in the pilot Units
section. However, with confiinuous contact with the potential
clients, the centrc can develop its own carning from the services
provided to them. These earnings will cover a greater part of
the centre budget.

The cnntre can precd as a proceeding step, depending Hn its
success on the nationa level, its services to the Gulf countreies
and may be converted completly on a later stage to 2 regional
centre,
The project of creating 3 rubber and plastics development centre
to serve the industry is greatly apprecinted vy the high authorities
in the saudi Ministry of Industry,SIDF and SABIC during the consultant's
visit to Saudi Arabin in Dec. 1982. It wns suggested that the healthy
growing cooperation between the industries and agencies in Kuwait and
| Soudi Arabia eould be channeled through the proposed Centre.,

The project was briefly presented bv the consultant during the
seminar on "The l'lasties Technologies and Applications” held in aAmman,
10-15 Dec. 1982(J>int UNIDO/ECWA). The idea was accepted and
a conclusion was reached that such a centre cherged with a regional
mandate, might be well-suited for coping with regional issues and
a coordinated approach to o variety of technologicnl and market problems.




-9 -

Anriexes










"III_—'.O e
= | |2
.| Hngﬂ-

m“‘"‘ | 12
L2 fils s

MICROCOPY RESOLUTION T8 CHART
NAHLNAL b :




- 9 -
annex No 1
Labour force by Sex and Group of
Econcmic Activity

Group of Economic

activity & Sex.

Agriculture,Bunti

Hunting

-| & Fishing

- Mining &
2 Quarrying

-~ Chenieal
ranufacturing

Totzl Manufactur-M

- Construction

-~ Trade

-~ Transport
Communications

-~ Service
Total Active
Topulation
Total Inactive

Grand Total

Source: Ministry o

o I B _H N

-3

| o o3 R O3 m R

I I -

=

L}

1965 1970 1975
Wi it Totelfuweitdy SR motaikuwat t]rudatts Total
566 |1408 (1974 |798  [3253 | 4051 | 3970 [3522 | 7492
7 2 9 | 4 5 9 | 13 9 22
573 |1410 1983 |802 [5258 | 6060 | 3983 |3531 | 7514
1337 |5241 l6528 [1627 (4828 | 6455 | 1767 | 2953 | 4720
12 402 414 48 668 716 12 127 139
1344 {5643 (6992 [1675 |5496 | 7171 | 1779 | 3080 | 4859
9| 74 | 82 | 208 | 795 | 1003 | 884 | 3556 | 4440
- - - - 25 25 6| o1 93
1823 |16103 17926 | 6100 | 25876 | 31976| 2237 | 21889| 24126
2 14 16 9 106 115 21 320 341
1825 |16117 [17942 {6109 |25982| 32091 2258 | 22209| 24467
1262 | 27566 |28828 | 2186 31418 33604| 1755 | 30357 32112
2 18 20 2 66 68 1 143 144
1264 | 27584 (28848 | 2188 | 31484 33672 1756 | 30500] 32256
5115 |17769 [22884 | 7261 | 25181| 32442 7592 36912 44504
1| 17| 161| 37 534| 534 571| 112 1578
5129 {17916 (23045 | 7298 | 2576 3301; 7704 | 38378 46082
2612 | 7336 | 9948 | 2357 9640| 11997 4305| 10853 15158
1| 76| 77 5 136] 141 262 265 527
2613 | 7412 10025 | 2362 | 9776| 12134 4567| 11114 15685
24571[50123 {74694 | 34919 | 5449 | 8932 56011 72203 128214
9481 6892 | 7840 1907 | 12909 14814 6877| 2518 32065
25519157015 B2534 | 36826 | 67310! 104136 62888 9739 160279
39163 | 131498170661| 57614 | 160262 217876 79666 183919 263585
100% | 7620 8623 | 2020 | 14458 16478 7588| 27525 34830
40166139118 179284 59634 17472p 23354 86971 | 211444 298415
25583110240 | 35823 43123 | 17341 6046A 388631 1720 56069
60772|35580 | 96352| 96894 | 68938 165832 11281 86634 199446
64746141738 206481007371 177605278340 118529 201135 319654
6177543200 [L04975| ¢ 3914 |83395 |18231Q 120117 114159 234276
126521184938| 311459199651260999 | 46065¢ 238648 315284 553930
Ilanning Annua% Stdtistigal Abstract 31981,
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Annex 2
Matewial/Froduct Component Residential ; Cox;n—lercia Ind\{sir-§ I‘ublic Cold rréféﬁ
Outsr  iInsulating Ipmer NHA Irivate |Investmen} Tublic oL al. | Bldg, Stores| Houses.
skin . n. bw v | EW IW . R |BW|IW jR |EW;IW|R [EW/ IW| R EW IW R EW |RW/R | W  F EW [IW LR
1 JEES F3 #38 FE E x x b 4 x| x| x x X\|x x| X xz2| X
2= IS ™ - x| x x p 4 x| x X|x X|x x X|xX|{Xx x
3 v ST - x| x x x| x x x x
41G. Steel | 1U 1. G. Stcel [ X |x x
5 [i1lywood IU In Al sheet x x x X X x
T AL foil IU Shcet | A1 foil L x x x| x x
8<K£%ft P2PT 17 Sheet | al/Kraft x p 4 x{x x x| x x
9141 Kraft |13 MM Al/Kraft X | X x| x x| x p 4 x x
1dal Erafi :
igp.lap. - ~3 FE - ® b 4 X X x b4 x
1} Marbhle IS FE x b ¢ X
13 Chiptoard 138 FE Chipbonrd x x X x
13 Ggp®™ (I3 ¥ X x X x p 4 x |
EW External 31,1
Iv intcernal a]rl
R roof
- r———N




, ANmgE MO 5
PATTERNS OF PLASTICS CONSUMPTION BY uanxzr
IN DIFFERENT COUNTRIES FOR 1980

% of plastics consumption by marekt
COUNTRY 1 2 3 4 5 6 7 8 9 - 10 11 12
Axgentina 17 43 3 3 1 2 2 - 4 1 21
Australia 23 25 7 ? 8- 3 1 9 1 * 16
Austria. 21 31 10 4 11 4 1 3 2 7 ‘ 2
Belaium 18 30 25 5 - 7 - 15 - - - -
. Canada 22 34 6 10 S 4 5 4 1 5 - 5
Chile 18 30 5 4 6 4 4 8 2 - - 16
Denmark 20 2 - - - - - - - - - .-
West Germany 25 21 15 7 -5 4 0.5 2.5 - - 10 12
France 20 30 5 6 - S 4 - 5 - - 10 15
Italy 11 31 10 6 S 4 7.5 5.5 0.7 1l 15 5
Japan 13 25 13 A 1 3 1 7.5 0. 2 14 14
South Africa 10 33 11 8 4 3 3 2 4 5 8
Spain 12 39 10 5 6 5 2 5 1 6 6 12
sweden 18 26 13 5 4 - - 4 - 16 - 14
Switzer!and 27 21 12 4 4 5 * 5 * - 14
United Kingdom {20 34 10 5 7 2 4 2.5 1 2 " 12.9%
l United States 18 28 7 S S - - 10 - 1 7 19
* included in other markets

Key to headings: 1. Building & Construction 5. Furniture 9. Clothing & footwear

2. Packaging 6. Agriculture 10. Mechanical Engineering

3. Electrical/Electronic 7. Toys & leisure items 1l. Glues, adhesives, paints/’

4. Transportation . g. Housewares lacquers, inks :

12. Other markets.

-
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annex (4)

PVC Consunption Pattern in USa
1981(M. Lbs.)

Process Product Weizht Total weight
Extrusicn Pires 2032
Wire & Cable . 374
Fackaging 308
Siding 180
s Total 3240
Calendering Flooring 150
- Packaging 79
Upholstery 75
hutcnctive 70
Totzl 812
Injectivn Mtting. 130
Mculding Others 21
Total 323
Compression Fhono records 108 106
Blow noulding 99 29
Dispersiovn coating 306 306
Solution coating 55 55
Dispersion mouluing 185 1E5
Latex 55 25
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Annex Nc.6

Sore Kuwaiti Standards

Suoft Polyurethane foans, and pattresses nade from then.
Horizontal water tanks nade fron GRFolyester resins.
Dinnerwares nade fron pelanine resins.

Cups and containers nade from rigid and semi-rigsid

rlastics (single use) for diary products and sigilar productse.
Ash trays nmade from mixed plastics.

Flastic bottles for chemicals, eétergents and similar
products.

1 s e -y e .
e gial o TP
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BQUIPMENT LIST
A. Troduct Testing Bquipment
L2l | General Description

-+ Pubber Micro Hardness T-ster

» Universal Tester

. Universal Impact Tester

v Vicat Softening Tester

. Drop Testing machine
.Acclerated weathering appearates

-H20-vapour permealbility equppment
.Dust and Fog Tracking tester

.D2rt Drop tester

DT\ and GTA analyser

*Gel permeation chomatography
International Hardness tester

-Accelerated ageing (or heat
resistance)

+ Abrasion tester

« Densimeter

» Shearing disc' viscometer

|
|
|
|
|
|
|

T.M. IS0,ASTM

Tensile, compression,
flexueal, Properties,
(1S0,4STH)

Charpy, Izod, Tensile impact
properties, (ISO).

Dimention stability, (ISO).

Deop impact resistance
(for blow molding )ASTM)

heat, moisture, UV,O3,002
and other gases supply, (ISO)

for electrical insulation

for electrical insulatiocn
material, TM ASTM

film and thin sheets
for organic material
molecular weight distribution

vulconized rubber.

" "

(130,ASTM)
(BS)
specific grairty (rubber)

Mooney visconsty




Oscillisting disc curemeter
Tear tester

Haze/Optical meter

Flex Cracking tester

Dial guages

Compression molding press
Injection molding equipment

Punch press
Hydraulic test press
Tlasticorder

Eleptronic tensile tester

Oven

Flammability tester
Instion tester.

-~ 105~

Vuleanization propertics

Elmendorf, for film

Vulcanized rubber.

thickness measuring, for
flexable, rigicd plastics
pipes ™ ISO, ASTM.

Specimens preparation

" it

Specimen preparation.
(rubber, flexible plastics)

max. load 30 tones, temp. up
to 200.

(Brabender), wihh mixing
and recording units.

for compression set.

Temperature up to 200°¢
with shelves, St. 3t. inside.
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B. Pilot Units Bquipment

Formulation Compoundin

High speed mixer with cooling mantle
Powder blender
2-roll mixer with speed differential.

Multi purpose hydroulic press with
automatic programming

Top-1an elextronic balance

Extrusion Unit

Multipurpose extruder,
screw with controlled variabtle
speed.

Adjustable coaling rings

Film assembly unit with adjustable

height up-rolls, take-off unit,

surface wind=-up and air blower.

Rotating die co-extrusion die
and assembly trolley.

Screw torque, feed centre mandrel
dic add otheraaccessories.

Vacaun sizing and cooling hath,

Caterpiller take-off, with wpeed
control and saw-cutter.

Pipes dies for the extruder

6-10 litre size.

Rolls ( 15x30 cm)

100 ton, heating &
cooling patterns.

up to 1 Kg.

different product
typcs (modular unit)

oncfor the extruder
die onc in buble length.

for film.

for blown film
extrusion.

for pipe and section.

for pipe and section
extrusion,

for pipe and scction
extrusion,




- 107~

- Additional screws.

- Antistatic bars.

- Multipurpose extruder.
with variable speed omtrol.

- Co-extrusion die

- Heat sezaler for film.

Injcction Moulding Unit

- Injetion moulding machine
moulds, cooling unit,
Tumbler unit and accessories.

- Control cabinet and instruments

- Test moulds.

Blow moulding unit

Blow moulding equipment
with moulds sets mould cooling unit.

Foaming unit

- Multi components mixing
and molding machine

- ZYreexpander

- Comperession moulding
- Vacuum oven.

GRI Unit

Two for the extruder.

for very thin film
extrusion.

Co-extruded films
(packaging, Agriculture
applications)

automatic (or semi-)
60 tons clamping force,
3-6 oz shot capacity.

modular unit.

one table action
(modular type)

rigid and flexible
foonms.

rizié foams,

for pipes, plan & sheets,

boats, tanks..ctc.

Open and closed moulding.




7.

8.

c.
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Thermo formi Unit

Vacuum and compression
units.

Additional equipment of second order

. Ultrasonic sealer

+ Hot air welding set.

. Tyre mold.

» Granulator

. Magnetic separator

. Film waste re-pelletiser

. Fluicdised bath, . - ven
ventillator.

» Tlat form scoles

+ Flatform scales

. Balances

» Balnnces

. Agricultural hand tools.

- PForced convection oven.

with accessories.
for rigid plastics.
Tyre reclam~tion.
Scrap recycling
removal of metalic.
cintamination.

Cleaning dies & screws.

up to 50 Kg.

Up to 200 Kg.

O-1 Hy single pan.

0~5 by direct reading.
differ nt.

Equipment for idministration and Technical Service

- Maintenance workshop

Electronic Caleulators,

Bquipment for drawing
Office.

Suitable lathe, power drill,
horizontol/vertieal mechanical

gaw3, clectrfcal and mechincal tools and
and instraments.

Different.

Different.




Eguipmegt for ggmgnstration.

Item

Tap rccordes.
Slide projector
Portable Screen

Epidis cope

Video Tzpe Recorder

Thoto copicr.
Visual eids, boards

Microphones,anplifier
and spea:- ers.

Thotographicfacilities.
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Discription

With clectronic Cueing equipment.

With Zoom linse, automatic

Trojection hand drown transper-

encies.

With editigg facility and 1
colour Camerz.

Different.

Different.

dark room equipment.
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. WORK PLAN B#R CHART
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Annex NO
List of Equipment available in
theloecal Institutes

. Micrometers, Calipers, magnatic stands and cans. sects,
- Impact and handness testers.
-Flasti-Corder, two-roll-mill and torsion antseate.

.Aerosol cans, struin indicator, .... (1-9 items).
»Porosity and chsid cell content tester.

- Compression moulding muchine.

- Vacuum Oven.

.Ballance (3Kg).

- Smoke density Chamber & humidity measuring system.
« Amplifiers, stain gamges and transducers.

. Porced convection Ovens (ULS0 and UL60 member. )
*Surface polishing units.

. Samplc cutter with dies.

+ Sampleconditioning units.

« Extruder,
 Linear & Circular Folarized shects,

+ Water & vapour permeecbility tester.
» Temperature intrumantations.

. Moisture Anatyzer.

. Laser & Accessories.

» Linear & Circular polurized shects.
« Water & Vapour permenbility tester.
» Temperature intrumentaortions.

» Moisture Analyzer.

-laser & accessories.




+Flammability testing apparatius.

-Weatherometer (Xeustest 150)
+Alfa Specimen Cutter & Dies.
- Cutting prees & dics.

- Aquatest tester.

» Twin screw extruder.
. Witer perbeability tester.

. Hrake Rotational Viscometer.

- Hardness tester.

. Twin Shell Blender.

- Palling dart testcr.
.Testometric Film tester.

» Single column density apparatus.

. Conpression Creecp tester.

- Notching machine for Izod and Charpy tests.

. Injectbn Molding M=achine.
. Inston Tester Model 1195,

. Torsion 4 tomat.




=112-

Annex No 11

International Consultants required for
RETC

1. Market R-~search

The consultant should investigate the potential markets
for plastics products in the eletrical, “uraiture, cngineerhg
and agricultural fields. The impacts of the neighbouring markets
on the expected market volume,

2. Tlastics formulation 2nd Compourdng

The consultant should be a plastic technologist with a wide
experience specially in master batches preparation. He should
be 2ble to interprete 2and adviee on the formulation construction

and modifications specizlly for IVC.

3. Extrusion technique

The consultant is required to study and solve trouble
shooting problems during the extrusion of IVC and IE specially
'in pipe and blown film production. :

‘4. Injection mouldng ‘

: The consultant is necded to advice on mould problems reiated
' to the domestic injectbn technique. He should be able to
(introduce modern technique and products in the fields.
' The field of interest is the neck-injeetion for tubes.

|
|
i

! |
|
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5. Blow moulding

The rreation and up-grading in Blow-moulding technique are
urgently needed.. An expert in this field is required. He
should 2lso be able to introduce new products with minimum
modification in investment.

6. Foam processing

This field requires more than one consulsant in structural
focms and reaction injection moulding as new fields of interest.
The tcchnique followed in foam moulding requires decp consdderation
and international expertise to amel orate the present production
towards better =fficiency with competetive specifications.

7. Reinforced Plastics

The consul#ant shouldbe capable to solve the problems
facing both the open moulding and continuous lnminztisn procedure
clomestically exist.

8. Lpplications of Plastics in Water Conservation

The development of this field required an international
agsistance. The consultant should lave wide experience in the
installation and maintenance of plastics reserv.irs, lining of
canals and channels, and applications in green house md the
related proper specifications.

9. Short-term Gonsultantion in training
Assistance is required from international organisation and

institutes for preparing and executing or participating in training
programmes The programmes cover: |
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Technology: procesé, formulation/compounding, recycling.
Froducts: developme;ﬁt, evaluation.
BEngineering: mainté¢nance, reparing, design,

!

Testing and quality control.
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annex No.l4

Visits and Meetings

Kuwait

Ministries cf: Planning
Comnerce & Industry
rublic works
Public Health
0il
Kuwait Institute fcr Scientific Research
Kuwait Institute of Technology
OAPEC
Kuweait Chanber of Ccroerce & Industry
KNPC - rIC
Froducticn establishoents
IBK
Kuwait Orzanisaticn for idvancement o¢f Sc¢ience.
UNDP-Kuwait.

arabia

Ministries of: Industry & Llectricity
Finance & Nutiunal Econony

Saudi Industrial Develcpment Fund

The Saudi Cunsulting Huuse

Riyadh Chamber of Cunmerce & Industry
Saudi Basic Industries Corporaticn

Twe Ilastics factcries
UNDP-Riyadh-S.A.

Jordan :

Ecypt

The Royal Scientific Scciety
The Center at the Scociety

The Industrial Design Centre
Flastic Development Centre.

~UNDP- Cairo-Egypt.







