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Post:
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Industrial Development and Consulting Buraau.
Fhase III.

KUW/79/009/4/01/37.

Two year and 8.5 months..

Industry.

Mamfacturing Industry.

Ministry of Commerce and Industry.

United NMations Development Organization.
(UNIDO)

Expert in Chmeieal Fetrochemieal Industries.
Dr. Eng. Mohamed Ismail Abd Ellatif.
21.10.1979.
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ABBREVIATIONS
AIDO Arab Industrial Development Organisation.
BTX Benzene-Toluene ~ Xylene.
GFR Glass Fier Reinforced.
GOIC Gulf Organisation for Incdustrial Consulting .
HDFE High densgity Polyethylene.
IDC Industrial Development Commgttee.
IDCB Industrizl Deveclopment & Consulting Bureau.
KCC Kuwait Cement “ompany.
EKNPC Kuwait National Petroleum Company.
KISR Kuwait Institute for scientif Research.
KNEC Kuwait Nation=2l1l Petroleum Company.
LDTs Iaw density Polyethylene.
ZEC Kuwait Petrcleun Corporation.
LNG Tiquified natiral- gas.
1:G Liquified Petroleum Gas ( C5 + C,)
MCI Ministry of Commerce & Incustry.
MWE Ministry of Water and Electricity.
MO Ministry of 0il.
MC Moulding Compouncs.
MKD Million Ruwaiti Dinars.
MPH Ministry of Punlic Health.
MTBE Methterhutyl Ether.
FE Folyethylene.
NIC National Incdustries Company.
IS Folystyrene.
PIC Petrochemical Incdustries Company.
PP Polyrropylene.
Ive Folyvinylchlorids.
PU Polyurethane.
SAA Shuaita Area Authority.
vcM Vinyl Chloride Monomer.

Ton. Metric Ton.
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1. INTRODUCTION

The Incustrial Development and Consulting Bureau (IDCB)
was an UNDP- rroject executed through three pmses starting fronm
11 August 1973. TPhase III of tk project was originaaly for 22
monthk as of 1.9.1979 ending on 30.6.1981. Anocther period of one
year (1.7.198} - 30.6.1982) was annexed to phase III.

The main purpose of the project was to assist the
Government of Kuwait in rromoting industrialisation with a view
to diversify th~ national economy. This went simultareously
in three mnin technical fields, The present raport descrihes the
activities which have heen done Aduring the phase span in the
fiel? of TetroChemiczl and Chemical incdustries. This terminal
report is based on the progrees reports which had heen previously
rrepared and submitted to both UNIDO and MCI.

The report summarizes the activities implemented ard analyse
its achievements in relation to the objectives outlined in the
project document. It does not include the routine and day-to-Zday
activities which had no serious imnacts on te final targets of
the projzct. Theover21ll conclusions end recommendations reached.
during Phase III ofthis project are represented in tnis final report.

i




II.
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OBJECTIVES

The immediate ohjectives of the rroject were outlined as

ag follows:

a)

o
e

e)

é)

e)

To advise and 2ssig thr authorities withrespeect b2

indugrizl strategies, rlans and programmes.

To ifentify industrill investmentopportunities and prepare

prefeasitility studies.

To assist in evaliating feasiblity studies and licesmse
applications for industrial project.

To assidt the enterpreneurs in preparing license agreements,

selecting technologies and programme of implementation.

To train 1loal counterparts and candidates from other
developing countrirs.

As mentioned in the preliminary report (Dec. 1979) the

following activities were defined 2nd scheduled according to

priorities to fulfil the objectives of the project:

1)
2)

3)
4)
5)

6)
7)
8)
9)

Prepare anc¢ train counterpart personnel.

Advise an? assist in preparing industrial development
strategies and plans.

agsist and carry out industrial surveys.
Identify new investment opportunities.

Assist and prepare nrefaeasibility and g£easibility studies
in cooreration with short term consultants.

BEvaluate studies and license applications.
Advice during project implementation.
Agsist in adapting ancd creating local technologies.

Participate in Institution buildingactivities.

The main acheévement reached by the execution of these

activities are revresented in the followingsaction of the report.
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ITI. FINDINGS

INDUSTRIAL DEVELOFMENT STRATEGIES AND FLANS

The starting activity, which was executed during alinmited
period, was the reviewing of the available studies reports,
decrees and the five year plan (1976-1981). This was followed
by a survey on the present trends and obstzcles facing the
industrial development. The proceeding activities aimed to help

in adopting new measures during the formulation of the new strategles.

- The study on "The Future prospects of Petrochemical Industries
development dealt with the reserves of raw material and

the impacts of the factors like:natural resources, cdomestic and

régional markets, labour, utilities and industrial zreas
which 1limit its profress.

- another study on "0il refinery and Fetrochemical Incdustries
development in Gulf Area: Why- How-2nd when"laid down
some basis which could be benzficial for any forescen
pianning. . A partial survey
was done the availatle rawgintermediate and waste materials
for cheaical and non-petroleum industries, aimed to
predict the structure of developgent of the after-ni.
period., ani® search for ways to diversify the natural
income.

- Th= "study and conmenB on the Industrial Law No. €" recommended
the review of the law to include the aspects reflecting the
actual situation of the industry and to contain in particular.

- Jdefinite neasures fo defining the type, size, periority
of industrial establishment.

- Additional incentives and comtume protection.

- Special promotion procedure for export-oreinted industries.
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Tarticipation in the study on "The rule of manufacturing
industries in buildingup the production base in QAPEC by .-
reviewing and answering the detailed questionnaire

submitted for this purpose.

A similar particpation was given to the study on the ways
of technology transfer in Kuwait & Gulf Area”

Classifications and size-measures of the industrial estahlishment

in Kuwait 2 detailed background paper prepared for IDC.

During the formlation of its future plan, SALA was assisted
in estaoblisliing priorities for industries to be located in
SIA anc MATA.

Associoted Gas and Intermediate petrochenmicals" a study
ained to emphaéze the importence of filling the gap.
between refinery and downgtrean industry by procduction
of selected products like, BTX,E,EG &Styrene, .

Rubber and Ilastics Incdustries Develpment in Kuwait”

A sectoral study indicated the present 3ituation, obstacles
facing its developmentin comparison to the international

trends and ways to enlarge its share in thenational income.
The study reached the conclusion of creating a regional centre
for it progress. It &nclules 2lso the technieal and finaneial
requirements of the proposed centre.

Twn other studies on "technology transfer” and "Master plan
for petrochenical industrd es'" were proposed during the
tripartite meeting held in Kuwait on march 1981 but were not
executed duep to the everload.
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B. Industrial Survey an? Identification of new Investoent

Opportunities.

The studies carried out during Fhase III on chemical/
petrochemical sectorare summaresed in annex No. 1.

These studies included:

- Local Supply/cdemand balznce, present and prospects.
- Regional and intermational surplus/defieit.

- Froduction technologies and licensors.

- Raw material availability.

- Prelinminary economic study and investment possiblity.

These stulies necessitate the forehand updating of the port-folio
2f the existing industries.

Based on surveys executed ty regional/international
organizations, other new investment opportunities were identified
and suggested to btz inmplemented 2s joint venture projects.

Such cooperation with reighbouring countries is highly appreciated

to secure resources and lahor force as well as substantial mnrket.

The following list shows the new investment opportunities
identified and their state of realisation. More than twenty
of these opportunities were found feasible a2nd project for
zanufacturing the products suggested are either in the stacge

of preparingfeasibilitystudies or under implementation.

Most of these projects reguired advanced technologies
and assistance in marketing ané/or in operation management.




Class

Refinery and hasic

Petrochenicals

Intermediate

Tetrochemicals

Fin=1 Petro
chemicals and

downstrean.

Chenical products
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Tabls 1

New Investment Oppoptunities identifed

and its stages of realisat..n

Troduct Capacity

1 ube oil base -

BTX integ. ted
conplex.

Butadienc -

¢ ropyiene

FPetroleun Solvent30 000 t/y
Solvents

Ethylene Integrated
Ethylene Glycol complex
Formaldihyde + 20000 t/y
moulding 320000 t/w
compounds. '
Folyetlylene Integrated
polystyrene 40000 t/y
Tolypropylane

TVC

FVC- pipes

plastic sheets 1200 t/y

foaned plasties =~

Caustie soda
Soda Ash 32000 t/y
300000 t/y

Chenicals fronm -
brine.

Stage of realisation

Froject under study
Froject approved-
feasikility stu’y stage
no action.
Local/regional project
under study.

Two projects under

implénentation.

Iroject approved, feasi-
bility study stage.
project approved,
implementation stage.

Project approved,
feasibility study
under study.
Local/regionzl progact
under stuly

no acticn

Froject under implementaticn
three projects under
exechtion,

Two projects under
execution.

on¢ pro jects under
execution.
local/regional project

under study (accepted)

no action
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Froduct Capacity
Complex Filot plant/
fertilizer 300 000 t/y
anmonium nitrate

Fruit juicé 8000 t/y

rubber articles -
recycling of
mubber tyres 7000 t/y
recycling of - -
wood waste- -
latoratory -

chemicals.

Stage of realisation

local/region2l project
under study.

No actiocn.

project accepted.

no action

project require incentives.

no action.
no action.
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It is clear from the table that great interest is given
to chemical/Tetrcchemical industries indicated by allocating
#M.re imestzents for its developmentwith faster rates than previously
noticed. A 2lose look a2t the potential parkets for FA-derivatives
indicates few feasible outlets in forrulation, paints and 2dhesives
industries. Other outlets may exist tut they are rather bount
with conservative views on their feasibility at the prement tinme.

With respect to rubber articles production, there are
numbrous possibilitiss for establishing production units in
this field. The fechnology an? access to know-how for these
industries 2re fairly easy to obtain.

The justification of investing in tne field of VCM/PVC
and its formulated commodities is rothér controlled by the loczal
availability of chlorine at reasonable cost and enough dcmestic
demné for film, sheets, pipes.;. etc-

The recent licensed estension of Caustie Socda-plant calls
for a survey cn the possible outlets for its associated products.

The establishment of B, EG, LLDBE industries will lead to
new oppertunities in its downstream industries.

Any assessment for investment in the field of propyléne
and PP industries was found to depend mainly on the availhbhility
of suitable feedstock after finalizing the modernization and
extension of Mena Bbdulla-refinery being carried presently.

Attendance of the cafernce on "Sulrbur and its uses in Arab
countries Keld in Kuwait in April 1982, lead to idertifigation
of naw investments which require detailed studies to test its
feagibility.
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The target of the sugeestion submitted during the deeting
with UNDF/UNIDO mission in ;hwait on march 1981, to implement a study
on the promotion of export oriented and auto centred chemical
industries was to increase the area of investaent in this field.

C- Aprraisal and Evaluation of license Applications

The evaluction of license 2pplications submitted to IDCB
remiined one of the m jor activities throughout the project Feriod
slap. The procedure of evluation ané the forms used in this
procedure were modified according to the tyre and the size of the
project. Thirty six cpplications (annex No 2) rcpresenting
and approximate total investment value of million
«D and round . workers were evaluated.

The following abservations an some bicense

applications were beyond the capability of the investors.

- Insufficeint market sutdies.

- Inproper design capacities and consuguence production lines.
- Unsuitable process technology and product mix.

- Inproper econonics parameters estimstes.

Others were directly related to theéir type of experience.
This situation increased the responsiblities of IDCB. During
the evaluation process many surveys on market, technology.. ete
had to be made to minimise the effect of uncertainlty and
to reach conclusion with maximum suppcrting evidences.
For capital intensive projects: breakeven, and sensitivity
analysis had to be caducted. These and other were in my orinion,
necessary to support and protect the industrizl development
from incorrect diversification, and to achieve the expected
goals and to minimize the risk. The higher cost estimntes of
equipment and Know-How generally observed in some cases were within
the expected range for location factors.
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In other czses they were somewhat exaggerated.
As can bte seen from the distritution per type or license
application evaluated, more interest was given to final petro-

chemicals and chemical products .

The evaluated License arplicaticn per type

Typre of procducts Quantity of arplications
refinery bhasic procducts 10
intermediate petrochenicals 3
final Petrochemials cdownstrezn 11
Chenmical and tuilding material 12

The license applieations for refinery and basic petro-
chemical products had to be referrec to the Ministry of Oi
and K¥C. The conswg%ion pe> capita in 211 Gulf countries,
cannot be considered as big enough for marketing the whole

quantity of commodities producecd.

Therefore, large consuning countries like syriz, Egyrt
Sudan and some African and Asian Countries were considered
as potential market.

As all Gulf countries have ambitious plans for petrochemical
developpent, the cetermination of the real position of the
submitted progacts to IDCB, within the plans of Gulf countries
represented the essential part in the evaluation procedure.
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D - JAssistance in Ireparing Fre-anc PFeasibility Studies

This represented another major activity which required
more time apd effort than was estimated in the work plan (Dec.1976).
assistance was always given to regional and intemational
organisations during their preparation of feasikility studies
which deal with:

Pertilizers - basic- intermediate - and fiml -
Petrochemical rrocducts

Pesticides - Soda Ash

Silicon products.

The studies were then submitted to IDCB for evaluation
Annex No 3 summrise the studies and surveys reviewed and evaluated
during the project period The followingtable represent the
distrituticnof these studis by tyre

Table
Pre- anéd feasibility studies reviewed and evaluated

Quantity Sur ject Oranisation
of Studies prepared the study.
4 Basic petrochemicals UNIDC - GOIC
2 Intermediate -01IC
petrochemical
3 Final petrochemicals GOIC
8 Chenicals and o -~ UNIDO - GOIC - APFD
o Fertilizers
17 Total

Most of thestudie were prepared Ly international consulting
firms on behalf ofGOIC, It is ohvious thatsentere steps were taken
towards the establishment of solid common regicnal strategies.

The lage number of regioml studics handled not only by the
a.mn. organisation but alsc by blateral committees (Kuwaiti,Saudi,
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and others) support this caclusion. Scmeofthese regional projects
showed sound profitakility and accordingly sters for their implcment-

ation have already teen taken.
E. A daptationand creation of local technologies

This was an additional activity to those scheduled in the
project document of IDCB. The activity was suggested in my
preliminary report andwas appreciated by both authorities concerned.

It was realisaed by two means indicated helows:

1. A proposal was submitted to the Manager of the Battery
prlant of NIC, to study the feasibility of increasing

the capacity and performancety introduction of new technologies
The proposal was eccepted and various surveys and contacts

with the foreign licensors and similar plants in the Gulf

arez were carried out. The study was considered as

an example of the real eooperation tetween MCI and the

existing Industrial estéblishment towards theadaptation

¢f foreign tenhnologies.

2. The accumulated knowledge ahout the prohlere that face
the plasties industries gathesred from t* s vigits
to the local factomes, indicated the n 7 to have

a srecialized R & D centre to tackae., such protlems.,

A detailed study implemented on the obstacles facing
th: development of the sector and means of cvercomings them was
conducted. The technical and fimancial requirements of a proposed
" Rubber and Flastics Industries Dgyglgpmpnt_centrg were included
in the stu’y. The proposal was accepted »y the authorities ané
will e transfered either to a2 regional ar enternational
organisation for further consideration.
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F. Assistance in Pro ject Implementation

Assistance has been given to about semi-governmental,
an¢é private companies during theimplementation of their projects.
The following are examples of the types of incdustries that

have recieved such assistance.

- Insulating sheets from expandable polystyrene.
- IVC-pipes and Titting-
- alkyd, and FVA resins and adhesives.

- Pruit juices and soft drinks.

- Cleaning chemicals.

- Petroleum sol vents and greases.

- Bcparation of paraffins and alkylatiocn of benzene.
- Aerosols ard liquid detergenks.

- GF reinforeed plastic reserviors.

- Folystyrene/FE disvosable cups.

The discussion with the representatives of the companies
were directed towards the identification of gaps in the 23;1jes
technologies, research for more appropriate processes and optimum
layout. Other discussions were carried out covering the possitle
ways of maximising labour inputs consistent with maintenance
and improvementof pduction laevels,

G. applo :ations for increasing SIte area

The site area is usually estimated during the evaluation of
the project. The rrocedure followed took into cansideration the
araneters that effect the area such as process type, size, safety
and environment protection mpasures., @ther applications have bteen
submitted for either revising the estimeted area or expand it Adue
to différent reasons. The following are examples of these application.
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- PIC asked for additional arez to estatlish a central store

(accepted)

- KWIC required an area tc accommodate a new iube oil unit

(eiven)

- Kuwait Chemical Manufacturing Co. applied for revising the
project.arez due to safety reasons, the site area was

increased.

- Ruwait Melamine Company requested additional arcea due
to modifications in technology 2nd to accommodate 2 moulding
shop for the formaldehyde mc project.

H. Training ané Assistance to Counterpart

The following were the counterpart staff member during
ny assignment.

a) Png. 4. El anzi " Chemical Engineer"
He was appointed 2. deputy director ofIDCB.

b) Eng. F. Al Assousi " Chemical Engincer"
He is now the manager of project dept. in Gulf Finoncial
C:ntre.

c) Eng. A. El Ghanem " Ipdustrial Engineer”.
He left the tureau after a short time.

) Eng. 4. EL Marzouk " Industrial Engineer" + Fartial Assistance
e) Eng. May Ismail "Indus trial Engineer"
f) Eng. A. E1l Diwasisan " Industrial Engineer "

The newly recruited ounterpart have teen briefed about the
activifies of the bureau and the procedure of carrying out studies
and evaluation of licese applications. The following activities
were executed by the counterpart dnder my suidance:
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- evaluation of license applications on:i toilet soap.

- solventblending

- JAgriculture sulphur.
- 1insulating sheets.

- phthalic anhkycwide.

- Tolystyrene.
- Application for increasing site area in SIA.

- Study on the effect of utilities price variation on the
feasibility of projecdt.

- Study on the suitability of locally available raw meterial
for cement Industry.

IICR wuld achieve some success in attracting young engineers
graduated from foreign universities. Some -onsterpart staff
members were sent for short visits to regional organisation
to get acquanted with their activities. It has been experienced that
better acheevement could be ottained through joint studies with the
~runterpart staff.

1. INSTITUTION BUILDING

- 4+ license application , review and evaluation

- Toilet Soap of internationa’ trade mark.

- 1insulating sheets of sanéwish type using polyuréthane
material.

- Frint ink x. related products.

- TIlastics bottles of different mnterial.

- GF reinforced plastics water tanks.

- Studies on Industrial incentives 2nd customs protection for
the following procducts:

- Leas Acid Batteries.

- Detergents.

-~ FVC - pipes.

- Iaints.

- Aerosols 2and cleaming chemicals.
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Another contribution was in the field of material and product
specifications which helped in avoiding the use of material not

suitable for loel conditions:
Meetings were held with the

- Minister of Commerce & Incdustry.
- Undersecretary anc assistnat Undersecretary of MCI.
- Heads of the Industrial Affairs.

aimed to follow up project grogress and the obstacles
tha*t might be facing its activities. The discussions covered
also the procedure of evaluating license application, merket
studies, counter part training, optimum procedure for measdring
the size of establishment .. etc.

effect of fuel and other utilities on the feasitkility of project

J. Safety measures and Environment Trotection

The evaluation of licenesapplications highlighted the
importance of the safety measurss and environment protection
aspects. Meetings and discussions of the matter were held with
authorities responsiblce for Envir:nment protection, covering

the following items:
- Messures taken to minimise Air-and Water pollution.

- Technologies available for treating industrial effluents,
slutge, swwage.

- Analytical instrumzntation.

- Investment required to reduce Sulphur anéd Nitrogen.
emigsions.

- rermigsible emthgsion-range of different pollutants,

- Distribution of industries, according to its environmental
impact, within 2+ industrial area.
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It seems essentail to have definit item in the project

concerting the method of environment protection.

I attended the first Arad Gulf conference in Environnent

Irotection, in Kuw2it

Cooperation with Regional and Internationa’ Organisatiocns:

The Intermetional Trade Centre UNCTAD/GATT, delegated

and expert in carpets Mr. N. Hariharan, to invest! -ate the
markets for Fersian earpets, han? knotted, woolen carpets
and rugs. A4ssistaace was given to the expert to ena®le
him to determine the demand potential and the possibility
of improving marketing.

Two delezates from the Industrial Devalopment Frograane
World Pank, already attached to the Ministry of Tlanning
in Kuwait, visited the IDCB. They were investigating the
present industrial development situation 2nd future trenés
in Gulf States especially in the field of chsaical and
petrochemicals.

All suthorized assistance was given to then.

Assistance was provided to candidate, from regional

institusion concerning the availability of chemical/
petrcchemical raw amaterial mnd intermediate products,

their properties and specifications governing their suitability
for processing ané modes of transportation and storage.

A joint mission from UNIDO and AIDO visited IDCB

28 a part of complete tour in the Gulf Area surveying the
petrochenical and Ilastics Industries in thr rigion. The
survey aimed to realise the main target of a whole study
which was the preparation of =2n integrated plan with proposals
of some joint Arab projects in the field.
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Continuous assistance was provided to missions from GOIC
visiting the country for industrial surveying. Farticipation
took place 2130 during the discussions and visits prepared for
GOIC - Krebs mission for the Scda Ash project.

A report on the availdbility and suitatility of raw material
for silicon ppduction, was prepared as tackgpound paper
during the meetings held with the representative of KFAS/AB.
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CONCLUSIONS AND RECOMMENDATIONS

A. Conclusions

- The studies conducted in the field of chemical/Fetro-
chemicals covering the various aspects of iB present status - °
prospects have no doubt helped to .iear up the scope of planning.
It is now obvious that the governmenthas reached definite.
strategy about the future role of this sector. The specislised
organisation ‘the semi-governmental company that were recently form
formulated to carry over the respomsibility of developing the sector
and the large scale petrochemical projects that were evaluzted,
and now under implementation. Support this conclusion.

- The previously estaoclished incentive measures have
favoured the mnufacturing of consumable articles. The new
neasures hoost the promotion of the capital intensive prgects.
This present situation requires another policy for subsidization
ant incentives to be reflected in a new law replacing
the law No 6.

» Marketing of refinery 1PG and inmporting downstream products
do not stimulate thk- local petrochemical industry thus
leading to increase in the gaps tetween them. Iroducts like
refinery and fertilizers showed outstancing autput growth
rates than those of consimption. ILube 0il, greases and
solvents- consumption GR. were charactérised by sudden
increase during the last few years. Both growth Rates for
paints were balanced@ hy the bink with construction development
Plastics, rubter and paper products are of the fastest
growing consumed commodities with limited production
outputs. As outcomes of the studics carried out on these
products new investzment opportunities were identified which
were re.dily utilised other opportuni#ins are still available,




- The chemical petrochemical sector has very high share

in the license application- evaimtion acturty (36 license)

applications)

the analysis of the licence 2pplicat ns submitted indicated
the channelling of the new investment intc more capital intensive
having modern technologies. This may correct the results of
the previous tendency towards commodity industry depending on the
easily procurable raw maderial. The latter resulted in seven
competition and accordingly to idle capacityes giving out low
cabh flow and narrow profit margin.

- Out of ninetsen regional studies submitted to IDCB seventeen
were in the field of chemical/petrcchemical sector.
Reviewing ancd evaluating these studies represented a gajor
proportion of the activities in the field. This reflected the
new trend towards active cooperation within the Gulf
countries.

- Th> 7results of the activity in the field of adapting and
creating local technologies have revealed its importance
in the course of the sector development.

- Tlastics and Rubber industries require more active protection
procecure to enadble them to compete on local and regional
levels, They have to shift from mere fomulation to actual
nanufacturing to fulfill the regional nceds. This may requires
also the recyling of wastes. For these reasons "the Plastics
and Rubber Industries Develrment Centre" was proposed and
apprdciated by the authorities.
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Environment protection was fcund tote a vital factor during
the evaluation oflicence applications.

The most effective protection was found to be through

the prevention of pollution from its source the procedure of
which should be stated clezrly in the projccts.

Resonabhle achievements were reached in training the counterparts
and creating rational codre with high practical capahlities,

ir. spite of the relative in stability of the trained staff.
Other achievements were realised in thefield of institution
building which required the allocation of more efforts

than stated in the preliminary report.

In general, the implementation of the project activities

in the chemical/petrocheaical sector has managed to attract
more interest in both local and regional level. The common
ohstacle that faced its pefformance, but with adnor impact,
came from the very broad generalisation of objectives
incorporateq in the project document.In spite, the project
proved to te a solid support to both Industrial Affairs

and MCI.
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B -~ Recommendations

Based on thr analysis of achievements and the conclusions

reached, the fu lowing items are recommeded.

Development of Chemical /Petrochemical Industries .

There is an Urgent need for a definit strategy governing
the promotion of export oriented petrochemical
Industries. (Intermediate an’ final). New incentive

and protection policies should replace the existing

ones accompanied ty complete change of the Industrial law
No 6.

Additional Incdustrial curveys on the availability of
raw material and waste products suitable for chenical/
petrochemical industries are requi.;ed. The studies
ané surveys should lead to a programme of feasibility
studies to he implemented in concordance rith the
Government Policies.

Detailed studies on the capacities of utilities, skilled
labor ané infrastructure required for the coming period
have to start in due time.

Complete mofificztion of the evaluation procedure is
essentail, ist of periorities according to new

peasures should bte available. Licences should only be
permitt@1 to non-pollutant industries or those who have
waste treatment units, Dividing the market volume into
small segments by permitting licences feor the some
products are very dangerous on the industrial development.
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. Surporting the existing incustries specially that of
rlastics by H & D Centres, like the propcsed RPIDC, is

essential.
- Incdustrial Development and Consulting Bureau

. The activities of IDCB have to be enlarged to enable it
to play more active role in the strategies preparation.
IDCB should be capable to render its services in the field
of transfer and adaptation of technologies, selection of
naterial anéd equipment and contracting accorddng to terns
suitable to national policie~., Advisory services should
be also possible through IDCB.

Freshly graduated oounterpart should be trained in big
conpanics ¥efore joining IDCB. Training courses and

project evaluation ané others subjects zare of great

value. Tarticpation in regional or internationa' conferences
boast the modern image and the scientific capabilities

of counterpart staff,

-  Puture UNDE/UNIDO aissistance

Since intensive activities on the regional level in the field
of chemical/petrochemical sector are expected during the

proceding period, technical assistance of transitoonal
nature is required to train the IDCB staff in specialized
fields.

advisers with clear and definit functions could Ye rendered
available through UNIDO to 4o the jobh.
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Annex No. 1
INDUSTRIAL SURVEYS AND STUDIES

"Foamed Flastics., itsmmarket and pﬁﬂuction in Kuwait”

The recent international trends in mmufacturing of foamed
rlastics and their application haxe been studied. The
possibility of producing and using such products in Kuwait.
from the market, technical amd economic point of viewg were
also covered by thestudy. Certain investment oprortunities
were identified.

"Polystyrene: Types, manufacturing and markét”

A comprehensive study on the international supply/ demand
balance by region, the production technologiss and
licenses, and maerketing procedures has been conducted.
Local as well as reghonal markets were also invetigated
aiming to forcast the future trends. The study included
a pre-investment calculat%ons for a production unit of

mocerate capacity .
"Soda Ash"

This opportunity study includes the internationa supply/
demand balance By region and review ofprocess technologies
through synthesis and from natural resources. The feasitility
of producing Soda 8sh in Kuwait utilising the available raw
material was envestigated. A projet of small capacity

to satisfy the regional demand was proposed. The project

is now under study with bigger capacity.

Caustic Soda and related Troducts from Brine"

‘A report was prerared on possibilities and the advantages
of producing caustic soda and other channels from orine,

the bty-procduct of the existing desalination units.

This could be considdred as extension to the existing solt-
electrolysis factory. A profect 8f moderate capacity is now
under implementation aiming to produce camstie soda,
chlorine and other .
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Printing Ink

A short study was carriec out on the present amnd
domestic market demnd and its breakdown YWy type. It
was recommended to install a plant to produce certain

types, a project is now under execution.
Petroleum Solvents

The rroort on the subject that has been performed included the
results of the survey and the opppptunities for domestic
production. The product mix should swit the different
applications Hike points, cleaning ... ete.

Rubber and Plastic Industries in Kuﬁait

A detailed study on this sector was prepared aiming to
lizhlight its situation and to identify the opportunities

of investment in the figld. It was suggested in the studly

to create 2 region2l centre to cagrry over the responsiblity

of the development of the sector. The technical and financial
T aireuent of the center were indicated in the stuly.

Fruit Juice and drinks"”

Market survey and analysis on Fruit Juice were performent
aiming to deXect the possibility of increasing the nationmal
production share. The stuly wascombined withtechnoeconomic
analysis of utilizing idle capncities in a dairy company

The results were positive and the study was taken as excellent
example in the field of better utilisation of existing
capacities.
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"0il 2nd “etrochemicals in Arak Countries, Presentation,
Bvaluation an¢ Trospects”

A atudy incdicated why Arabs should develop their petrochew ul
industrecs, in what field ané the way of doing it.

The study is presented in the "Industrizl Strategies in

the Arah Countries Seminar organized hy AFI - RKuwait

and AD“CE - France on 4/12/1980.
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Annex No. 2

LICENSE AFFLICATIONS EVALUATED

X, Refinery and Basic Fetrochemical !roducts
1. Fetroleua Solvents

A project of0.4 mKD investment to vroduce 4000 t/y

P. solvents using kerosins and naphtha was avaluated

the products represented a wide range of solvents which are
used m2inly for the mamifacturing paints, varnishes and

others.
2. Petrolaum Solvent

The fecdstogk for this project were naphtha , kerosine and
gasoline &ocz2lly produced. The rroduct-specificaticns
were that of Shell.

The results of merket studies were used in deteraing the
Aomestic and Gulf market share. Assesment of feedstock
2vailability has been 2lso ande .only one project of
larger capcity is under implementation.

3. Thinner blending

A project for thinnsr components blending for paint
manufacturing of capacity 1000 t/y was evaluateld.

A report was sutmitted to IDC with recommencation not

to permit licence hecause of technical and economic reasons.
The Committee accepted the recommendation and the license
was not given.

4. White Spirit" protuction

An establishe? chemical company applied for having hhe
permission to profuce ' white spirit from loc2lly available
raw mterial, The request was s$tudied from the technical

and amarket point of view and 2 report was submitted to IDC
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5) Iuhe o0il from used Oils

Bvaluation of a project to produce lubricating oils from
used oils throught zmodern technology was carried nut. The expected
capacity was 15000 t/y using 2,5 million ».7. 2s totdl investment.
The technology was zppreciated. But the recommendation was not to
perait the license IDC accerted the recommendations.

8. Iubrin~zting greases

An application to obtain license to produce lubricating
petroluem greases was evaluzted. The project was of 2000 t/y
capacity ané 0.3 n.R.\. as investment. The 2n2lysis of the data
collected showed that enough demand exists on year 1982 for
multipurpose, litheum/soduim and some other greases.

The entrepreneur tried to adopt modern technology with reliatle
internationa company tut the capacity requisted was under
estimnted . IDC permited the licence with certain restrictions.

7. Separation of N-paraffins from Kerosine

An entrepreneur intending to produce LAB applied for
licensing the production of N-paraffins from locally procduced
kerogine. Licenser is 2 world famous one who offered 2 well-
ddvance technology IDC agreed to permit theenterpreneur to produce
N-paraffins. :

8. Aromatics and Olefine production

The project was studied as a part of petrochemical complex.
The IDC permitted the licnese, Detailed feasinility study is under
rreparation.
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B. Intermediate Products:
- Linear Alkyl Benzene (LAB)

The production of L!B, the active material in detergents, was
suggested by the a .. entreprencure. The plant was of 10 000 t/y
czctuzl eapacity and its irvestment reached 4 million K.D. The
process offered was under europcan lice:se and the raw material
are m2inly imported. The analysis showed the necessity for
such production. There is another project under study »y OAPEC
for producing 40 000 t/y . It was recommenced due to fechnical and
economtte rezsons, to increase the capacity with parallel charge
in technology to 2 accomodate a unit for N-paraffin separation.
IDC accepted the recommencdations ancd the rroject is unfer
inplementation.

1! . Caprolactun

A project for producting carrolactum, of 50 000 t/y capacity
investing 35 million K.D. was evaluated . The process suggested
follows american technology and uses toluens as raw material.

The study covered the world status for Nylon 5 the main consunmer
of caprolactum, The av2ildbility of toluene and nmarketing
possibility in Gulf countriecs were investigated.

The recommendation accepted by IDC was not to permit the
license.

c. Pinal Petrochemicals and Adownstream .
12, Polystyrene production
This project was for the production of 3 grades of (GPPS,

IPS , EPS) follwwing the bulk polyme. ration technology .

The total investment exrected for the project.as abdut 17
million K.D. The features of the project, as a capital intensive
petrochenical one, necessitated certain measures for cdeteramining
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its feasibility. The IDC accepted the recommencation not to
permit the license. A semi-governmental company is studying
now the realisation of such production.

12, Production of Folyslyrsene.

Another project of smaller capacity was evaluated. The
technology proposed was of the suspension type for the
production of expandabhle polystyrene.

The report prepared on the two project included the main
pardeters for evaluatbon, technically and economically, and the
recommendaticn 28 well. The IDC accented the racommencation not to
permit th- license. A semi-governmental company is studying
now the possibility of suzh production.

13-14-15 Froduction of Acrylic Sheets

Three license aprlications were subnitted for that type
of profuction. Tne first one is of moderate capacity for the
manufacturing of acrylic sheets of different colours through castirg
process.

The scconé licence aprlication was for a project of
smaller capacity for the same procduct manufactured through
injection.

The third licence application was found technically and
acononically unfeasible 28 a resulf of its first evaluation.
The private entrepreneur entered certain modifications in
technology, types and capacti:s of the products.

The results ofthe evaluwations ofthe three licence applications
were reported to IDC which agreed to the reconmendation and all

tne tnree project are uncder inmplfmentatidn,
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15. Formaldehyde and Moulding Compourds

A Semi goverment Company applicd for licensing the
production of formaldehyde and melamine-/urea-formaldehyde

The capacity was round 2C 000 t/y formaléehyde ané 10000 t/y
MC. The expected investment of the whole complex was round

7 3 K.D. The evaluation procved te feas hility of errecthng
such plant in Gulf area. Resgiomal denand exist which expected
to bhe increased stecially in the field of electrical, house,
dinnerwares and sanitary articles IBC peraited the licensc and
the project is mnder execution.

16. Tyre Reclaining

A project wes sumitted to IDCB by a private cntreprenszur
far reclaiming about 3500 tons/year of whole types. to produce
rubber crumbs (fine grouné), slatbed sheets (mechanical grade)
an® laminated sheets (tyre grade). Its tot2l investment was
expected to reach 2 million KD. The evaluation of the market,
technical and econcmic paramgers showed the necessity of tight
cooperation hetween this industry ancé other up-and down-
streans. The assistance of the ggencies resmonsible for enviroment
rrotection and aprlied research needed. The racommende’ actions
are under execution.

1%. GP reinforced plastic Water Tanks & Boats

An application for licensig the rrofuction of water tanks
ané boats of different sizes nace cf glass fitre reinforced
rolyester was submitted. The investment needed is 0.3 million K.D,

The evaluation revealed the unfeasitility of the pro jet,
and the committee accepted the recommendation mot permit the
license.




- 36 -
19. Plastic Bottles

The producticn of Tlastic Drorper Bottles physiologycally
haramless amdinert to medicines is asked for by a private investor.
The production capacity fixed in the licence appliation was round
14 zillion Bottles/year. The investment needed was 650,000 KD
The injection molding machines follow mocdern technology in this
field. The comparative 2nalysis with the locally existing rpleonts.
showe? the unfeasihility at present time far such an industry.
IDC refused the rreject.

20,  PVC Compound ing

The éry blending of Folyvinyl chloride with other ingredients
ahd additives was the scope of 2 private project of 0.5 million
K.D. The products are cxpected to be used further for nanufacturing
finished articles like cable, sheets, Bipeetc. Both rizid anc flexible
flexibls compoundscan be formulated in the production unit.

D. Chemical and other procducts
21, Silicon profucts manufacturing

The target »f zanufacturing special silicon products used
in retrolium refineries, electrical transformers, lubricatiosn...
etc is ccvered by a licence application for a relatively moderate
capital project. The rroduct mix includes the main types only
aiming to simplify the process and to reduce the carital needed.
The project is of turn-key type offere? jointly by two foreien
companics . The evaluation proved The feasibility of the project with
limite”? uncertainity in marketing of some products. The project
va3 accepted and it is now under execttion.

22. Caustic 3c7a, Chlorine and associate? Procducts:

The gcvernmental project aied to satisfy the loeal demand
expected in the near future. The compl- x includes units for the
rroduction of salt, chlorine, caustic sola, and other associated
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product. Th~ investment required is round 19 M. K.D. ZFach
unit in the ccmplex has its own technology characteristics.
Imppoved technologies can now he followed in salt evaporntionm,
electrodialysis, salt electrnlysis using Aifferent typessof
membrane and cell design. The ecvaluation procedure coverecd
the market situatibn, technology availability and suitability,
and comparative economic analysis of all parameter incluling
DCFRR z2n?® sensitivity. IDC accepted the outcomes of the
project evaluation and it is now un’er iaplementation.

23-24 Medical Reagents

Two licmnce aprlication were sutmitted to IDCB for
evaluation. The first project was supposed to produce
50,000 litres of medical reagents used for blood ané urine
analysis in automztic clemical chemistry analygers. The total
investment reached 0.3 Million KD. The second projec 1is
of a wider range of chinical reagents used in more than one
type of automatic cdinical analyzers, its total investment is
round 0,3 Million KD. Evaluation of the two licence applications
were carried out in cooperation with the Ministry of Puhlic
Health's representatives  Both aprlications were refused.

5. Treated Chemicals

A private investor arplied for obtaining industrial
licence to produce some treate? chemicals umed in plastic
industry. The production suggested was 10,000 t/y 2nd the
expected investaent was round 300,000 KD, The products have
certain physical properties suitable for the request of plastics,
fiberglass and paint industries. The application is further
evaluated by a newly assigneé IDCB-staff anc IDC permitted the license.
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25. Pruit Juice /drink production

& well established dairy company asked for licensing frutit
jaice production within its battery limit. The market study indicated
a deficit in satisfying the domestic dermand. The juice procuction
withing the btoundry of a diary factory was founé from the
technical paint of view an excellent example of better utilisation
of existing capacities the recommended actions were accepted by
IDC the project is under implementation.

27-28 Disposable Syringes

Two licences applications were submitted to IDCE for
evaluation. The first project was supposed tol produce 50
million disposable Syringes together with their accessories.
Its total investmentwas expected to he about 1 million K.D.
The second project hal Aouble the capacity with additional
production of plastics bhags for medical solutions. The total
investment reyuired was estimated to be 3 m, K.D. IDC did not permit
the license. '

29. Polyvinyl Chloride Windows

A license application for errccting a plant to manufacture
FVC plastics windows was submitted for evaluation. The project
was of 0.5 n. K.D, investment for a capacity 15000 pieces per
year various contacts with the main importers, consumers andé
research institutes have revealed the unsuitability of introducing
the new product in the local market in the timebéing .

30, Styropare
A private enterpreneur appliecd for the license for errecting

a plant po produce foamed polystyrene (styropore) The capacity
suggested was about 20000 m3/y.
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Ball point pens manufacturing

This production was covered by a license application for
a project of small size ha.ring a capacity of 10 million picces
per year. The required investment was over half a miliion K.D.
The types were public and one through therefore of high consunmption
ratc sample-market analysis was followed for evaluating such
an application.

. Diammonium Thosphate procduction

* governmental company aprlied for the license to produce
D'P from imported phosphoric acid. The big rroject will get
used of the locally produced raw material ancd the'existing
infra structure. A roview of the Gulf, Arab and international
potentizl was carried out. The fluctuation in price of beth
raw mterial and prccduct and its impact on the feasibility
of the project were checked.
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Annex No 3
EXAMPIES OF REGIONAL STUDIES AFFRAISED AND EVALUATED
I. Refinery and basic Petrochemicals:
The industrinl Uses of associated gas
The goint study carried out by UNIDO and GOIC (April 1981)

covered the major industries that can be established in the
region using the associated gas. This field

‘The investment required an”® the prcduction costs for each
. were estimoted in four locations: Aranvian Gulf, Mexico, US Gulf

Coast, 2nd German Poderal Republic. The result of review and
commants were sent to MI.

2. Production of Folymer grade Propylene

Tue study covered the séurces of propylene presently
available in Gulf Area, the appliécakility of international
technologies to the regional circumstances and its comperative
econonic features. The decisive factors in this respect are
the production technology of feedstock, its caracity ard its
price relative to energy.

The feasibility of manufacturing MTBE fron isoEutylene,
coproduct in prorylene industrv, is questionable, The report
written in arabic, sum up the results of the stuiy-aprraisal
and is used as 2 tackground material for any further investigation
on the matter.

3. Aromtics Frocuction (BTX)

A study covered the Aromatics mrket, feedstock availa>ility
and suitability, procduction technology and economy, was implemented

by GOIC. The project jroposed in the stucy was compared with
the Xuwaiti project which was evaluated and accepted by IDC an” will

nrobably be implemented. The review of the recent innovations

{
| | |
|
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"in the procduction technologies and the worlc market forecast
were of great benefit for the correct evaluation. The econcnics
of profuction including the location factors and real values of

feedstocks are also of great importance.
4. Fetroleun Coke

The prefeasibility study was conducted by a foreign
consultant which included 2 comparative analysis of raw
material available in the region and quality of the coke
expected. The conmultant pecommended an earopean technology
and made his econonic znalysis for a rroject following that
rarticular technology. Detalled feasibility study was
there after conducted taking into consideration the views
cf the Gulf States sumitted as the result of the appraisal
of the prefeasitbility stwy . The avaibbliiyy of raw material with

impuritiss the vital parameter in the realisation
2f this project. Thne results of evaluation were suboitted
to authorities.

5. Carbon Black

Prefeasibility study was prepared by the frensh Consulsont
SERETE through GOIC. The consultant analysed the supply-
drmand forecast in relation with tdre manufacturing projection
up to year 1990. He came to conclusion that the market of Gulf
countries could be covered either through two units of 50 000 t/y
of total capacity of one unit of the samc capacity. The study
was evaluated taking intoconsideration the Kuwaiti carbon black
project. The report was prepared summing ur the results of
evaluation,
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IT Final Fetrochemicals and other Chemical Products
6 Acetic Acid an?d its Ferivatives

A feasibility study prepared by GIOC for a procuct 2iming
to produce acetic anid, vinyl 2 cetate and polyvinyl a cetate.
The study was revieweé and evaluated in the light of the
domestic requirement of the Kuwniti project for polyvinyl
acetate production. The Kuwaiti investors expressed their
readiness to particpate in the regional project capital.

C
7. Compound Pertilizers

The potential for manufactwring compound fertilizers
in the Gulf States was covered by a stufy conducted »y GOIC.
Suprly/demané forecast for simple and coapound fertilizers in
the Arab 3States and researdh f&r investaent orportunities were
reported together with recommendations for special procedure
for producing compound fertilizers.

8. Pesticide Procduction /UNID6

The feasibility study was carried out by "Chem Systen”
through UNIDO. Although the study aimed to Aetermine the
possilility of procducing some pesticided in Kuwait, but the
least possibhle production capacity is expected to exceed
.1e forecasted necds of any country in the region.

9. Pesticice Industry /AFFESD

Another techno economic study exeeused by a foreign
consultant for AFFESD on the development of Arab Pesticicde Industry.
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10. Silicon and Ferrosilicon
An opportunity study dealt with the procet¢bmon of:

- Silicon metal (Si-nésal)
- Ferrosilicon containing 75% silicon (Fe Si 75)

was reviewed. The merket surveys for te Arahian Gulf and

the Far BEast indicated, the possitility of errecting a manufacturing
facility in the area. Analysis of the market types of alloys

and prduction technologies, availability of suitahle raw

material and investment requirement were carried cut. A report
resuming the outcoming of the review and analysés was sutaitted

to higher authorities.

11. Textile Fitre Glass

The reevaluation £ the study of the am.m. product dealt
with the main parasnsters lik~: manpower, raw daterial,
utilities and ivestment. The technical and economic 2nalysis
of the project suggested confiremed its profitabliity, The
rroduction of fitpe glass would substitute its importation
hence leading to considerable saving in foreign-exchange
an? risk incorporated in importation. Such type of industry
usually ercates quite a number of investment and sonsequently
job opportunities. It promotes other related incdustries
like: FG reinforeed plastics commodities (pipes, furnitures,
tanks, hoats ..etc)

12. Intcrmediate and finol peto-chemicals: Market appraisal
forfivtcen intermediate anéd final procducts in the Gulf States
was conductad by a forkegn consultant on behalf of GOIC,
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e Detailed@ Market aprpraisal for only four products was
also conducted ty the sane consulta' t. As a result of this
appraisal and following certain cretaria some projects were
selected to be investigated in a prefeasibility study.

2. Soda Ash

Prefeasibility prepared by British Sulrhur for
GOIC on a project aiming to produce 290,000 t/y Soda Ash.
The study was reviewed and analysed in compamison with the
possihility of errdcting the same projet in Kuwaitusing the
raw naterial available loeally.
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ANNEX NO 4

VISITS AND MEETINGS

A. Visits

- Shuai+»a Irdustri2l Area and Mina Abdula Industrizl Area:
- SA4 - PIC - RNFC - NIC - KMIC
lube 0il plant.

- Sathan Arez
- El Adasani Flastic Figpes.
- ElEScnea Chemical Procduct PFactory.

- Danish Xuw=it D iry Co.

- Other Industri~l Areas

-~ El Yousefi Reinforced Tlastic products.
- Xuwait Food Processing Co.

- TFive manor raint comranies.

- El Sharhan Factory for Aerosols.

-~ NIC - battery plant.

~ NIC - Detergent plant.

~ NIC -

- Government, research amd other Acenéies

- Ministries of planning, Water & Bloctricity, Public Henlsh.
- Kuwait Chamber of Commerce ané Industry.

' - Kuwait University.
lod KISR’
. - Water Resources Development Centre.
B) Meetine

- The governant officials from, MCI, MI, MWE, MO, 344,
MIH, Kuwait Chanher of C: :merce & Incdustry.
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- The representatives of Eesearch Institutes: KISP,
KU(Faculty of Science, College of Enghneering and
Fetroluum)

- Missions from regional anc international organisations
UNIDO - AIDO -~ GOIC - OATEC - UNTF - AFFESD -~ KPFAS

ECA - ATI
Sauci Aratia - Kuwait joint coamitten.

- Foreign Companies 2n? Societies

- Chea Systen Intermational LTD, England.
Sgrea Co, It3ly.
- Buna Engineering LTD, Canada.

- AB- Electro Invest, Swecden.

Synres International, Hollan?.
Uniroyal Chemicals ETD, Englanc.

Alpkum Corporation , U.S.A.
CSL Silicon=s LTD, USA.
- Krets, France.
Union Cartide Corporation, U.S.A.
- TUOF Frocesses Intermsationa INC. , U.3.A.
EUTECO , S.R..:. , Italy.

Local Companies and Societies

- Chemical 2nd Fetrochemical Companies.
- Centrzal B.nk of Kuwait.
- Industrial Bank of Kuwait.

Conferenc2s and Sominares

Industrial Strategics and Filicies" 24-26 March 1980, Kuwait.
"Sulphur and its usages in Arat countries 3-6 April 1982
Xuwnit.

Industrial Strategies in the Aroh Countries" 15-lov. 1980, Xuwait










