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I EXECUTIVE SUMMARY
1.1 Project Background and History

The promoter of the project is the Government of Fujairah, De
partment of industry and Economy, P.0. Box 1 Fujairah, United 
Arab Emirates.
The Government of Fujairah has decided to join with the Arab 
Mining Company, Amman, Jordan, when establishing the glass con
tainer company. The Arab Mining Company (Armico) is interested 
in investment opportunities in the mining sector of different 
Arab countries.
The Emirate of Fujairah is one of seven ëmirates in the United 
Arab Emirates.
To a large extent the economy of U.A.E. is depending on oil and 
natural gas. There are also various new industries in the country 
such as industries for construction materials, chemical and 
petrochemical products and some food industries.
The rate of industrial growth is increasing. The market in the; 
country is small, however, and there is a shortage of domestic 
labour skilled in industrial operations.
The Emirate of Fujairah has no oil or gas deposits. The people 
are active in agriculturing and fishing. There are also some 
small scale industries in the Emirate. Factories for production 
of ceramic files and rock wool have been started recently.
Glass containers are being imported by the local bottling plants. 
A market study carried out by GOIC (the Gulf Organization for 
Industrial Consulting) has shown, that approximately 11 000 tons 
of glass containers are being imported per year by U.A.E,
Bahrain and Qatar. It was found by the market team, that a glass 
factory in Fujairah could possibly supply bottles in U.A.E as 
well as exporting soma to Bahrain and Qatar.
The Geoconsult company of the Netherlands was asked in 1980 by 
the Government of Fujairah to carry out geological surveys in 
order to look for suitable glass raw materials.
Siliceous rock, limestone, dolomite and pegmatite were found in 
satisfactory quantities in Fujairah. The quality, especially 
that of the siliceous rock, was not quite satisfactory, however. 
It will therefore be necessary to arrange for some bénéficiâtion 
processes of the local raw materials. Further investigations 
including petrographic and chemical analyses will be needed. 
Armico have declared, that they can carry out such investigations
Geoconsult presented an opportunity study in 1982 to the Govern
ment of Fujairah. This study indicated, that a glass container 
plant in Fujairah could be feasible. The Government therefore 
asked UNDP to carry out a more detailed study.
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The Government of Fujairah is interested in industrializing the 
Emirate and to use local raw materials as much as possible. The 
use of silica sand for some other projects have been evaluated 
but these projects have not yet been implemented.
In the economic calculations for this project, the following 
rate of exchange has been used:
US $ 1 = Dhs 3.70

1.2 Market and Plant Capacity
The market study carried out by GOIC indicated, that in 1983 
approximately 11 000 tons of glass containers were used in the 
suggested market region (U.A.E., Bahrain and Qatar). In this 
study it is assumed, that 90 % of the glass containers will be 
used by the local bottling plants in U.A.E. and 10 % exported
Inprinciple there are two types of bottles used in the region 
- a returnable bottle weighing approximately 410 gram and a non- 
returnable weighing about 195 gram. Two thirds of the bottles 
purchased are non-returnable bottles.
It is estimated by the market team, that there will be no grow”th 
in the number of returnable bottles being used. The proportion 
of one-way bottles will grow and the possible future market for 
this type of glass containers has been estimated by the GOIC 
market analysts in the following way:

Million cases with 24 bottles 
1983 1986 1988

Qatar 2.9 3.4 3.7
Bahrain 5.4 6.3 6.9
UAE 8.9 10.3 11 .4
Total 17.2 20.0 22.0
If the non-returnable bottles penetrate the market to an extent 
that 20 % or 40 % of the soft drinks are distributed in N-R 
bottles, the tonnage of these bottles will be as follows:

1986 1988
20 % penetration 1 8700 i 20600
40 % penetration 37400 41100
It is of grat importance, however, to notice that, as a trial, 
glass bottles are not permitted to be used in the schools of 
Qatar. Some authorities in UAE are also considering to ban the 
use of non-returnable bottles. If it is not allowed to use non- 
returnable bottles in UAE, the glass container market will 
decrease con-siderably and it will probably not be feasible to 
start a glass container factory in the region.
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In the market estimate for this study it is assumed that there 
will be no further increase in the number of returnable bottles 
and that there will be no legal ban regarding the use of non- 
returnable bottles.
The increase regarding the market for soft drinks has been 
estimated by the GOIC team to be 5 % per year.
It may then be assumed that the number of glass containers should 
increase by 5 % per year as well. Since there is no increase 
in the number of returnable bottles, however, it means that the 
increase of non-returnable bottles will be more than 5 %. Every 
year the tonnage of returnable glass bottles could increase by 
5 %, but the extra tonnage of glass exceeding 3400 tons will 
be used to make non-returnable bottles. When converting the 
extra tonnage of returnable bottles to non-returnable bottles the 
weight should be multiplied by 195/410 = 0.476. In addition it 
will be necessary to take into consideration the number of trips 
made by returnable bottles.
It can be estimated, that the returnable bottles can be used 
for 10 -20 trips in the market region. It may therefore be 
assumed that when changing from returnable bottles to non- » 
returnable bottles, it will be necessary to use about 15 times 
more bottles.
Calculating the market demand in UAE, B’narain and Qatar using 
the principle mentioned above and starting with figures slightly 
less (about 10 %) than those presented for 1931 in the GOIC 
market study gives the following tonnage.
Year Returnable 

bottles, tons
’■¡or.-returnabie
tons

Tcta
tons

A1 3400 5339 8739
2 3400 6870 1 0270
3 3 40 0 8429 11829
4 3400 1 0060 1 3460
5 3400 11776 1 5176
6 3400 1 3579 1 5979
7 3400 1 5470 1 8870
8 3400 1 7450 20850
9 3400 1 9541 22941
10 3400 21722 251 22
11 3400 24022 27422
12 3400 26436 29836
13 3400 2 8972 32372
14 3400 31630 35030
15 3400 34420 37820



It is seen that the approximate market demands of 20000 tons 
and 4-0000 tons as mentioned by GOIC are obtained after about 
8 and 16 years.
In this study it has been assumed, that it is possible for the 
glass plant to obtain a sale of bottles as shown below:
Year Returnable

tons
Non-returnable
tons

Total
tons

1 3400 5389 8789
2 3400 6268 9668
3 3400 7234 1 0634
4 3400 8298 11698
5 3400 9468 1 2868
6 2550 8066 10616
7 3400 12170 1 5570
8 3400 1 3727 171 27
9 3400 1 5440 1 8840
10 3400 1 7323 20723
11 3400 17323 20723
12 2550 1 2994 1 5444
13 . 3400 1 7323 207 23
1 4 3400 1 7323 20723
1 5 3400 1 73 23 29723
The sale in the first production year is about 90
recorded demand for 1533. The sales then increases by about 10 % every year.
In years 6 and 12 the furnace must be stopped for 3 months 
to be repbuilt and therefore there is less production in those years.
It .is assumed that only flint glass will be manufactured, but 
it is quite possible to change the colour of the glass in the 
furnace and make some green glass if there is a satisfactory market demand for it.
The prices for bottles in the region in1983 were as follows:
Flint, returnable bottles 
Green, N-R bottles 
Flint, N-R bottles

$ 332-373/ton 
$ 394/ton 
$ 392-445/ton

The average prices have been used in this study..They are:
Returnable flint 
Non-returnable flint

Dhs 1304/ton 
Dhs 1548/ton
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The estimated sales.revenue is the following:
Year Returnable 

Dhs 1000
Non-returnable 
Dhs 1C00

Total 
Dhs 1i

1 4434 8342 1 2776
2 4434 9703 14137
3 4434 11198 1 5632
4 4434 12845 17279
5 4434 14656 1 9090
6 3326 1 2486 15812
7 4433 1 8839 23272
8 4433 21 249 25682
9 4433 23901 28334
10 4433 2681 6 31 249
1 1 4433 2681 6 31 249
12 3325 2011 4 2 3 l 3 9
13 4433 2681 6 31 249
1 4 4433 2681 6 31 249
1 5 4433 2681 6 31 249
It is assumed that-the furnace will be enlarged at the first 
rebuilding. The maximum capacity will then be obtained in year 
10, that is four years after the rebuilding.
The prices recorded in 1933 by GOIC are very low. In general 
however, there is a tendency in 1934 for some increase of the 
price of glass containers.
Two new glass container plants will start operation in 1984 in 
the region, one in Saudi Arabia (39000 tons/year). and one in 
Kuwait (30000 tons/year). It is also considered to start a glass 
container company in Oman and one in Sharjah. The promoters 
in Oman have asked for international tenders before the end of 1984.
There will also be an increasing competition from other packaging 
materials like plastic and metal cans.

1.3 Materials and Incut
The following raw materials are used for the manufacturing of container glass:
Silica sand 
Limestone 
Dolomite 
Soda ash
Feldspar ;(or some other mineral containing aluminium oxide 

like pegmatite)
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Sodium sulphate 
Sodium nitrate
Arsenic oxide (or cerium Oxide)
Selenium 
Cobalt oxide
Geological investigations carried out by Geoconsult of the : 
Netherlands have shown, that siliceous rock (from which silica 
sand can be obtained), Limestone, dolomite and pegmatite ate 
available in Fujairah. The other raw materials have not been 
found in Fujairah and must therefore be imported.
The local raw materilas must, af.ter mining, crushing and milling, 

r  be treated in a beneficiation process.
For each of these materials there are international specifi
cations regarding chemical composition and grainsize. It will 
be difficult and may be too costly to obtain the international 
standard quality for all of these materials.
It may be possible, however, to use the local raw materials if 
they comply with the following points: *
1. The composition of the raw material as delivered to the glass 

must be constant and w .thin the specified local range as 
agreed with the techno -Ogy suppliers.

2. The raw materials must not contain colourizing agents, 
especially iron oxide, more than specified in normal inter 
national standard specifications.

3. The grain size distribution must be within specified inter
national limits.

More geological investigations must be carriedout before it can 
be certified, that local silica sand, limestone, dolomite and 
pegmatite can be used as glass raw materilas.
Should it be too expensive to obtain a satisfactory quality of 
the locally found raw materials, it may be necessary to import 

( o le or more of them.
An offer from Turkey regarding the major raw materials has been 
found too costly.
At the stage of finishing this j. eport the consultant has been 
informed of a sand from Saudi Arabia, which is found accept
able as a glass raw material and which may be available at a 
satisfactory price. Preliminary calculations show that the 
price for the batch in Saudi Arabia will be very similar to 
that calculated for Fujairah.
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Consumption of raw materials and utilités in one year
In the 5th year of production about 15600 tons of glass bottles 
will be produced. This will require the following approximate 
quantities of raw materials and utilities.
Silica sand 7800 tons
Limestone 1 600 tons
Pegmatite 1 600 tons
Soda ash 2500 tons
Sodium sulphate 65 tons
Sodium nitrate 35 tons
Selenium 65 kg
Cobalt oxide 20 kg
Arsenic 800 kg
Glass cullet 4000 tons
LPG 1 .5 mill m
Electricity 1 2500 MWhr
Water 40000 m^
Moulds 5 sets
Wooden paliers 200 00 pieces
Shrink foil 45000 m2
Cardboard, 1C cm wide 1 50 km

»

.4 Location ant Site
The United Arab Emirates, U.A.E. is an independent rederation 
of seven emirates. The U.A.E. was constituted as a sovereign 
federal state in 1971 comprising seven emirates, namely Abu 
Dhabi, Dubai, Sharjah, Ajman, Umm A1 Quwain, Ras A1 Khaimah and 
Fujairah.
The country's economy is depending to a large extent on oil, 
natural gas and trade and to a lesser degree on agriculture 
and fishery. Other industries have been developed throughout 
the country. The industries produce construction materials, 
chemical and petrochemical products and some food products.
The Emirate of Fujairah has no oil or gas resources. There are, 
however, some small scale industries and fisheries in the 
emirate. In addition there are mountains in Fujairah containing 
siliceous rocks, limestone, dolomite and pegmatite. This type 
of minerals may be used for the preparation of raw materials 
for glass melting.
The area of U.A.E. is approximately 30 000 square kilometres.
The U.A.E. is mainly a desert with a hot and a humid climate.
To the south and west of U.A.E is Saudi Arabia andto the east 
the Sultanate of Oman. To the north of U.A.E is the Arabian Gulf.
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The population of U.A.E. according to information from the 
official tourist office was 1.2 million in 1982. Most of the 
population, or 80 % are expatriates.
The area of Fujairah is 1450 square kilometres. It is situated 
at the eastern part of U.A.E along the Arabic Gulf. There are 
many high mountains and narrow valleys in the Emirate and most 
of the population live along the coast.
There is an idustrial area In Fujairah approximately six kilo
metres from the centre of the city. There is a ceramic plant 
and A roch wool plant in this industrial area. This area is also 
suitable for glass plant and it has been decided, that if a 
glass container plant is started it should be situated there.
The reasons for the selection of this site for a glass plant 
were:
1. It is a policy to concentrate industrial activities in this 

area.
2. The infra structure is good.
3. Water, electricity, gas and fuel oil are available of inter

national standards and prices.
4. The glass plant can share some of the existing facilities 

with the two other plants such as: transport equipment (trucks 
fork lifts, wheel loaders), gas station, workshop, canteen 
and housing.

The total land recuirement is approximately 40 Q00 sou 
meters, cut it is advisable to secure an additional 20 
square meters for future expansion.
A good standard dual carriage way passes very close to the in
dustrial area. There is also a harbour in Fujairah with satis
factory port facilities.
Most of the bottling Plants in U.A.E. are situated 150-250 
kilometers from the industrial area of Fujairah.
There will be no environmental problems with a glass plant at 
the industrial area in Fujairah. There is no residential area 
very close to the industrial area.
Possible environmental problems created by a glass factory 
close to a residential area are dust from thesoda ash and smoke 
from the chimney.



9.

1.5 Project Engineering
The selection of technology and equipment for the glass plant
has been based on the following statements:
1. The plant should have a small capacity - a mini plant - and 

the most advanced and sophisticated technology and equipment 
can therefore not be used.

2. The plant must be able to make high quality glass containers, 
that are up to the international standards as specified by 
the bottling companies and the franchising companies.

3. The batch plant must be automatic. This should secure correct 
weights of the raw materials and a satisfactory mixing of 
them to a batch of correct and constant composition.

4. The furnace must be made of high quality refractory materials. 
The furnace should last for 5 years or more. It should be 
well insulated and the fuel consumption at full capacity 
should not be more than 2000 kcal per kg of molten glass.
The furnace should be of a regenerative type cr of a Heye 
recuperative system. * '•

5. The two glass forming machines should be Individual Section 
machines of the Emhart construction.

6. Two automatic inspection machines, a spindle gauger and a check 
inspector, should be used at both of the production lines.

There should be steel silos 
capacities:

in the batch having

Material Approx,volume, m^
Silica sand 120
Limestone 50
Soda ash 60
Pegmatite 50
Reserve 50
Premixed minor material 5
Glass cullet 60
In each silo there should be level indicators.
There should be two weighing machines, one having a capacity 
of 750 kg and the other one a capacity of 10 kg. Both of them 
should work to an accuracy of 0.2 %.

The mixer should be of the counter current type and have a 
capacity of 400 litres.
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There should be an control panel installed in a dust free room. 
The panel should indicate all the operations in the batch plant. 
The batch preparation should be stopped automatically as soon 
as the operation does not follow the pre-set guide lines.
The batch plant should have a capacity of 50 tons of batch per 
8 hours. The batch silo at the furnace should have a storage 
capacity of batch sufficient for two days of production.
In the batch plant there should be a crusher and a magnetic 
separator for the glass cullet.
In the batch control room there should be an illuminated dia
gram on a panel indicating the following processes:
Control of raw material feeding
Control of the dosing
Control of the weighing
Control of the mixing
Control of the addition of cullet
Control of the batch transport «
When ever there is a failure of any part of the system, this 
should be indicated and the batch plant operation should be 
stopped automatically.

b) The furnace
The glass melting furnace should at first have a capacity of 
50 tons per day. At the first re-building after about six years 
the capacity of the furnace should be increased to about 77 tons 
per day.
Primarily it is recommended to use an end fired regenerative 
furnace. An advanced type of a Heye recuperator furnace is 
also very suitable for the Fujairah plant. In both, cases the 
consumption of fuel should be maximum 2000 kcal per kg of 
molten glass at full load of the furnace.
The steel recuperator should be able to preheat the incoming 
fresh air up to about 750°C.
The furnace must be well insulated and there should be a cooling 
system of the furnace wall and of all critical parts of the 
furnace, especilaly the "throat”.
High quality refractory materials must be used in the furnace, 
in particular where there is a contact with the glass.
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The steel structure of the furance shall include all necessary 
stairs with hand rails and service platforms.
The control and recording instruments at the furnace should 
include the following:
Automatic temperature control
Furnace glass level regulation
Air pressure regulation
Combustion air volume measurement
Control and indication of combustion air pressure
Fuel oil (or gas) pressure control
Control of compressed air
Safety systems

c) The glass blowing equipment
From the feeders of the furnace the glass will drop as gobs 
into the blank mould of two I.S. machines.
The I.S. machines should have six sections each. It should be * 
possible to run both machines with double gobs when the machine 
operators have enough skill and when there is a market demand 
for this increased capacity.
There shall be 10 sets of moulds for the required types of soft 
drink bottles.
There should also be a pre-heating furnace for the moulds and 
a complete set of fixture for the feeders and the I.S. machines.

d) Equipment for annealing and processing
When the bottles leave the I.S. machines they have a temperature 
of about 500°C and must be cooled to room temperature under very 
controlled conditions. This annealing is carried out in two 
annealing lehrs. Each lehr should have a capacity of 30 tons of 
glass bottles per 24 hours. The lehrs should be heated by el
ectric elements.
There should be equipment in the lehrs for surface coating of the 
bottles - one at the hot end and one at the cold end of the lehr.
After the annealing the bottles must be inspected. There should 
be one visual inspection station and two inspection stations 
where there are automatic inspection machines. One .machine 
should be a gauger for the control of the dimensions of the neck 
and the height of the bottles. The other machine should control 
checks and cracks in the bottle. Defective bottles should be 
rejected automatically.
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After having been inspected the bottles will be packed by 
palletizers and then wrapped with a shrinkable plastic film.
These units ate then passed through a hot air shrinking machine.
It may also be required by the customers to pack the bottles in 
cartons or in plastic crates. In both cases it is satisfactory 
to use manual operations.
On some of the returnable bottles it may be required to apply 
labels - ACL (Applied Ceramic Labels).
This is done in a decorating machine by a silk screen method. The 
bottles are then passed into a decorating lehr (similar to an 
annealing lehr). In this lehr they are heated to about 600°C, 
where the ceramic label melts into the surface of the glass. The 
bottles are then annealed in the ordinary way.
There is a tendency to use shrinkable plastic labels on non- ” 
returnable bottles. Equipment for this type of labels is not in
cluded in the Fujairah project, but can easily be installed, if 
there is a satisfactory market demand for this type of lables.
For the handling of the bottles, cullet, moulds, pallets, raw n 
materials etc. The following transport equipment will be required
2 palletizers
3 lift trucks - 1.5 tons
5 manual fork carriages - 2 tons
2 wheel loaders (0.5-1.0 ton)

38 steel containers (o.6 m )315 steel containers (0.4- m )
e) Service equipment

Qulaity control and laboratory equipment
In the chemical laboratory it should be possible to make chemical 
analyses of the raw materials and the glass. All necessary equip
ment for this should be available in the laboratory.
It will also be necessary to have the following equipment in the 
control laboratory:
Polarizing microscope for ring section examination
Optical pyrometer
Orsat gas analyzer
Densitometer
Polariscope
Seed -o-scope
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Thermal shock testing machine 
Internal pressure tester 
Wall thickness meter 
Impact tester 
Diamond saw 
Verticality tester
Workshop
There must be a general maintenance and mould maintenance work
shop in the plant.
The following equipment should be available in the workshop:
A lifting plat form 
A steel sheet cutting machine 
A welding transformer 
Two welding sets
A lathe with copying systems „
A column drilling machine 
A table drilling machine 
A grinding machine 
A refractory saw 
A sand blasting machine 
A mould polishing machine 
A metal spray coating machine 
A polishing station
Sets of electric, mechanic and wood working tools and instruments

f) Civil egineering works
The civil engineering works will cover all necessary buildings^ 
and civil engineering constructions for the glass factory within 

V ’ the factory limits.
The scope of the work will consist of the following:
- Civil engineering and design work
- Site installation and preparation of the site
- Actual construction works
- Supervision and site management
- Coordination of contracts with local authorities regarding pro

vision of water, electricity and road connections to the site.
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- Soil testsmust be carried out and it may be necessary to carry 
out the following work as well:

- Pile foundation
- Excavation of rock
- Removal of artificial cbstmctions in the ground
- Some increase of the foundations caused by specific conditions
- Some exchange of soil
- Any other measures to substitute bad sub-soil
The buildings should be designed for wind forces resulting from 
wind speeds of 35 m/s giving a pressure of 80 kp/rn .
All floors of the process buildings shall withstand a uniform load 
of 2 tons/m. Special machine loads exceeding 2 tons/nr must be 
dealt with separately.
The glass plant will consist of the following buildings and areas:
- Open air storage for of raw

silica sand and cullet with the 
cullet crushing equipment

- Raw material storage hall for .
. raw materials supplied to the

factory in bags or in bulk.
- Batch house for housing of the batch 
plant and the cullet silo

- Main process building. A single storey 
building with cellar is proposed with 
the melting and production equipment
on the ground floor and the regenerator 
(if any), ventilation and cullet scraper 
in the basement

- Bottle storage
- Service building
- Social building. Workers dressing and 
washing rooms, staff canteen.

- Office building
- Gate house and weighing bridge
- Pump station house
- Foundations for auxiliaries

(Fuel oil and LPG tanks about 330 ton 
total capacity

- Water storage tank
|Taq^ about 80 m , 18 m above ground

- Roads and parking areas

about 970 m^

2about 650 m

2•about 110 m 

about 2375

2about 1560 m
2about 1550 m 

2about 300 m
2about 460 m 

2about 66 m

about 38000 m^
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g) Auxiliary equipment
Fuel storage and distribution
This proposal is based on the assumption, that light oil will 
be used for heating the melting end of the furnace and L.P.G 
for heating the working end and the forehearths. Should it be 
decided to heat all the furnace with L.P.G the capacities of the 
oil tank and the L.P.G. tank should be changed accordingly.
For the light oil (diesel oil)
- Storage tank of 300 tons opacity (one month of operation)

3- 2 pumps ( one as stand-by) each having a capacity of *f0 m /hr 
at a pressure of 3 bar

- One twin-pump aggregate with 2 pumps (one as a stand-by) with
- filters, valves, thermometres, manometers, etc. Each pump 
should have^a capacity of 500 1/hr at2.a pressure of 3 bar.

For the LPG
- A storage tank of 30 tons (about one month of operation)
- Two pumps (one as a stand-by) having a capacity of about 10 m3/hr 
each

- Two vapourisers (ona as a stand-by) each having a capacity of 
50 kg/'hr. They should be heated electrically.

All the systems for storage and distribution should be equipped 
with necessary relief valves, pressure gauges, pressure re
gulators, thermometers etc.
Supply of compressed air
The following equipment should be included:
3 piston type compressors (one as a stand-by) for the production 
. equipment.
2 piston type compressors (one as a stand-by) for the furnace3A main air receiver (about 10 m )
Water supply system
The equipment should include: 32 booster pumps (one as a stand-by) **0 m per hour32 Cooling towers (2 x 30 m )31 water tower, 80 m and 18 m. above ground level.
Water for sanitary and drinking purposes should be taken from 
the public network.
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Fire fighting equipment
A satisfactory fire fighting equipment must be available in the 
plant. This should include:
A main ring for water distribution

32 booster pumps (120 m per hour)
10 stationary fire fighting cabinets 
20 wall fire extinguishers
Supply of electricity
There must be a reliable supply of electric pcwer to the plant. A glass 

plant can never be without electricity ( particularly for heating 
and cooling the furnace in emergencies) and it is therefore ne
cessary to have a satisfactory emergency power supply as well.
The following equipment should be available in the plant:
Medium tension switch board
A 6-panel switch board with the following ratings: »
Rated voltage 11000 V
Rupturing capacity 250 MVA
Rated frequency 50 Hz
Distribution transformers
3-phase, oil-immersed, self cooled power transformers 
Capacity 1600 kVA each
Voltage ratio 11000/400 V
Low tension distribution boards
Automatic switch over to a stand-by generator operation. The board 
should be complete with incoming and outgoing lines.
Low tension sub-distribution boards
Should serve the following parts of the plant:
Gullet processing 
Batch plant
Furnace » -
Production department 
Decorating department 
Compressor plant 
Some other departments
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Cables
All cables necessary for a complete installation of the electric 
system.
Lighting
Lighting of all the buildings, outside lighting and Street light
ing.
Clock and alarm system
Should consist of a master clock in one building and several 
clocks in other buildings, punch-card clocks and a siren with a 
range of 500 metres.
Internal telephone system
Cabling and wiring for a capacity of ÛO extensions.
Emergency power supply
There should be one emergency diesel generating set for auto
matic start-up at power-breaks of the main electric system. Th& 
set should include one ^-stroke diesel engine and one 3-phase 
synchronous alternator, output 625 kVA for 220/380 V, 50 cycles, 1500 r.p.m.
The emergency supply should be sufficient for running the cool
ing of the furnace, the throat cooling, cumbustion air for the 
furnace and the forehearths, compressed air supply for reversal 
operations, batch charging, fui’nace control etc.

1.6 Plant Organization and Overhead Costs
There will be the following main departments in the glass company:
Office of the general manager
"S  .

Production department 
Sales department
Department for accounting and office service 
Purchasing department
The production department will be divided into the following 
departments:
Raw materials and batch department 
Furnace department 
Forming Department 
Annealing, inspection and packaging

I
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Storage department
Quality control and laboratory
Work shop
Maintenance and service departments
Overhead costs for the production year number 5 aro shown below:

Dhs *000
Factory overheads 224.60
Repair 850.-
Spare parts 1700.-
Administrative overheads 1332.- 
Depreciation 5703.4:8
Financial costs 1137.35
Total 10987.43
Depreciation „
The dereciation for the buildings and the equipment is based on 
the following numoer of years:
Buildings 20 years
Furnace 5 years
Machinery 10 years
Cars 4 years
Office equipment 5 years
Financial charges
It is assumed that a bank loan is arranged covering 50 % of the 
investment costs. The interest is 12 %. There is a repayment 
over 5 years, starting after a grace period of 2 years.
Alternatively it may be possible for the share holders to raise 
the equity from 50 % to 100 % of the total investment costs.

1.7 Manpower
There will be 145 people working in the glass plant. It is be
lieved by the promoters that there may only be one local man - 
the general manager.
The different people required for the glass plant are shown 
below:
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Function Number
General manager 1
Production manager 1
Sales manager 1
Purchasing manager 1
Accountant 1
Assistant accountant 1
Sales men 2
Office staff 3
Engineers 2
Glass technologist 1
Maintenance engineer 1
Supervisors 7
Production staff 8
Ski led labours 59
Unskilled labours 56
Total 14-5

*

Preliminary investigations by the management of the Ceramic 
plant and the Rockwool plant in Fujairah have indicated, that 
it may be possible to get some of the required people having 
some experience of glass container manufacturing from the 
Philippines. Many of the people in the Ceramic plant and the 
Rockwool plant come from the Philippines.
It is of especial importance , that the production manager, the 
glass technologist and the maintenance engineer have a good 
experience in their special fields from other glass container 
factories.
The following people should get special training in a glass 
container factory before the production starts in the Fujairah 
plant:
Employees to be trained Required time
Production manager 3 months
Batch plant manager 1 month
Furnace manager 2 months
Electrical engineer 2 months
Glass technologist 2 months
Furnace operators 4 x 2 months
I.S. operators 2 x 3 months
Mould maintenance 2 months
supervisor
Total 26 man-months
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The production manager, the maintenance engineer and some more 
of the technical personnel should be present at the plant, when 
the implementation starts.
The production will be carried out in three shifts per day and 
these will be four shift team. The production will continue 
2^ hours every day of the week.

1.8 Implementation Scheduling
It will take about 22 months for the implementation of the glass 
project. A schedule of the project implementation is shown on the 
next page.
The erection of the plant can be finished about 18 months after 
a contract has been signed. The erection of the buildings will 
take about 8 months and should be carried out by a local group.
Cold testing of the equipment and the installation of it in the 
plant can start as soon as the erection is finished.
The actual commissioning will start by heating the furnace. The 
full commissioning may take 2-3 months and then the plant should 
be in full operation. It can be estimated, that it will take '* 
about three years of operation, before more than 80 % of the pro
duced bottles will be accepted as high quality glass containers. 
In the first production year about 72 % of the bottles pro
duced should be of a fully satisfactory quality.
In most glass container factories 10-15 % of the bottles pro
duced are rejected. These rejected bottles are used as cullet, 
which is necessary for the melting of the glass.
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IX: 2
Month

Signing of contract 
Drawings'for buildings 
Detailed drawings 
Site preparation 
Foundations 
Training
Erection of buildings
l.st shipment at site 
Last shipment at site 
Erection 
Cold test run 
Commissioning

Schedule of project implementation.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

X X X
X X X X X X X X

X X X
X X

X X X X X X

X X X X X

X

X

X X X

N3
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1.9 Financial and Economic Evaluation
a) Total investment costs tin 1000 Dhs)
Year
Fixed investment costs 
Site preparation and development 
Buildings and civil works 
Incorporated fixed assets 
Machinery and equipment
Total fixed investment costs 
Pre-production capital cost 
Working capital
Total initial investment costs 
In foreign exchange, %

1985 1986

600 75
5300 1210
75 175

8324 20048
14299 21 508
6460 3714

- 2302
20759 27524
44.19 82.

For re-building of the furnace there will be additional in- » 
vestment costs in year 6 of 7350 and in year 12 of 7000 Dhs 1000. 
New transport equipment will be purchased in years 5, 10 and 15 
for a total of 450 Dhs 1000. The total current investment costs 
including working capital will be 19312 Dhs 1000 and the total 
investment costs over the 15 years' period will thus be 58095 
Dhs 1000 (US S 18.4 million). The total initial investment costs 
are 48283 Dhs 1000 (US S 13.0 million).

b) Project financing
Primarily the promoters are considering to pay 50 % of the 
initial investment costs as equity. The remaining 50 % will be 
paid for by arranging a bank loan.
It is assumed after discussions with the Emirates Industrial 
Bank, Abu Dhabi that the interest on this loan will be 12 %. 
There will be a grace period of 2 years and the repayment time 
of the loan will be 5 years.
As an alternative it may be possible for the promoters to 
arrange an equity equal to 100 % of the total initial investment 
costs. This alternative has been run through the computer and 
is enclosed as appendix XI.7.

c) Total production costs
The toal manufacturing costs for the production year number 5 
are as follows:
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Dhs 1000
Raw materials 2132
Energy 5275
Utilities 545
Labour 1769
Repair 850
Spares 1700
Factory overheads '26i+
Factory costs 1 2535
Administrative overheads 1332
SAles and distribution 1827
Depreciation 5703
Financial costs 1137
Total production cost 22534
Income statement
The net income statements 
years before the furnace 
(in Dhs 1000)

for production years 
will be re-built) are

5 and 11 (the 
shown below:

Year 5 Year 11
Total sales 1 9090 31 250
Less variable costs 3959 6253
Variable margin 15131 24992
Non-variable costs 
incl. depreciation

17438 1 6426

Operational margin -2307 8566
Cost of finance 1133 —
Gross profit -3440 8566
Tax -
Net profit -3440 8566
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e) Financial evaluation
Basic version
a) The project shows a loss for the first six years of 37 126.33 

Dhs '.000'and then there is a profit during the next nine : 
years of 56.322.75 Dhs r000. The reserves as retained profit 
after 19 years are 19 196.4 Dhs ’000.

b) The cumulated cash balances are negative for the first ten 
years and then positive through out.
There will be a bank overdraft from the second pre-production 
year to the tenth year of production.

c) The net present value at 12 % discount rate is negative 
(-32 609.76 Dhs ’000).

d) The internal rate of return is 3.39 %.
e) The payback period is 10.9 years.

f> Alternative studies „
Beside the basic version three more alternatives were run through 
the computer:
1. The basic version (FUJAI 2).
2. No export of bottles (FUJAI 3)
3. All raw materials imported (FUJAI 4)
4. 100 % equity (FUJAI 5)
All the input and data for the basic version are taken from the 
following chapters of this report.
In the second version it was assumed, that no bottles could be 
exported. The same quantity of bottles are produced as in the 
basic version and the excess number of bottles are used as cullet.
In the third version it is assumed, that all Caw materials 
have to be imported. A turkish offer for silica sand, limestone 
and feldspar was selected for the calculations. In the basic 
version the cost for raw materials per ton of glass was Dhs 
136.72 and when using the Turkish offer the cost is Dhs 277.63 per ton.
In the fourth version it has been assumed, that the equity will 
be 100 % of the cost of the initial investment. This alternative
was calculated mainly to see the effect on the cash flow for 
financial planning. The re-building of the furnace in the 6th 
year can then be financed by using cumulated cash balance.



The following comments can be made regarding the three al-
ernatives to the basic version:
"No export" alternative
a) The project shows a loss for the first seven years of 41 1 1 1 . 4 6  

Dhs '000 and then there is a profit during the next eight 
years of 36 362.29 Dhs *000. The reserves as retained profit 
after 15 years are negative (-4 749.17 Dhs ’000).

b) The cumulated cash flow balances are negative for the first 
14 years. There will be a bank overdraft from the second pre- 
production year to the 14th year of production.

c) The net present value at 12 % discount rate is negative (-40 621.47 Dhs ’00Q)
d) The internal rate of return is 0.37 %.
e) The pay back period is 14.1 years.

The alternative of importing all raw materials
a) The project shows a loss for the first seven years of 50 088.39 

Dhs ’000 and then there is a profit during the next eight 
years of 29 020.57 Dhs *000. The reserves as retained profit 
after 15 years are negative (-21 067.82 Dhs '000).

b) The cumulated cash balances are negative for all the 15 years. 
There will be a bank overdraft from the second pre-production 
year to the 15th year of production.

c) The net present value at 12 % discount rate is negative 
(-49 755.91 Dhs ’000).

d) The internal rate of return is recorded as zero on the com
puter print-out. It may be negative, which will not be re
corded :->bythe computer.

e) The pay back period is more than 15 years.
100 % equity alternative
a) The project shows a loss for the first six years of 25 779.99 

Dhs '000 and then there is a profit during the next nine 
years of 56 324.74 Dhs '000. The reserves as retained profit 
after 15 years are 30 544.76 Dhs '000.

b) The cumulated cash balances are negative forthe first four 
years and then positive through out. There will be a bank 
overdraft for the first four and for the sixth year of 
operation.

c) The net present value at 12 % discount rate is negative 
(-31 195.61 Dhs ’000).

d) The internal rate of return is 3.62 %.
e) The pay back period is 4.2 years.



Cashflow Discounting Basic version

a) Interest payable on loan=cash outflow 
Net present value at 12.00 %
Internal rate of return

b) Interest payable on loan added back 
to net cashflow
Net present value at 12.00 %
Internal rate of return
Note: NPV is computed for the year

before production starts, using 
the future value of cashflows 
during pre-production

c) Future value of cashflow during 
pre-production
Total cash outflow at 12.00 %
Total cash outflow, Nominal value

FUJAI 2

-41029.82 
1.83 %

-32609.76 
3.39 %

5 0 7 7 4 . 2 2
4 8 2 8 3 . 1 4



No export 
FUJAI 3

-49018.87 
0.0 %

-40621.47
0.37 %

5 0 7 7 4 . 2 2
4 8 2 8 3 . 1 4

Raw materials 
imported 
FUJAI 4

-58573.32 
0.0 «

-49755.91 
0.0 %

50774.22
48283.14

/

100 % equity 
FUJAI 5

-31195.61 
3.62 «

-31195.61 
3.62 t

49360.08
46869.00
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g) Foreign exchange effect
Table 1.9.1 below shows the saving of foreign exchange, if 
manufacturing the bottles in U.A.E instead of importing them.

Table 1.9.1
Savings in foreign exchange by producing bottles locally 
instead of importing them, (in Dhs 1000)
Year Import

fixed
investm.

Import
prod.
material

Bottles
import
saving

Bottles Differ, 
exported per year

Cumulative
differ.

-2 -9173 -9173 -9173
-1 -22801 -22801 -31974
A\ -2540 12776 1 0236 -21738
2 -2794 13430 707 11343 -10395
3 -3073 1 4850 782 1 2559 21 64
4 -3381 1 5983 1 296 1 3898 1 6062
5 -1 50 -3722 1 7658 1432 1 521 8 31 280
5 -7350 -3068 1 4230 1 582 5394 36674
7 -4500 20945 2327 1 8772 55446
8 -4950 23114 2553 20732 75173
9 -5445 25501 2833 22889 99067
10 -1 50 -5989 28125 3124 2511 0 1 24177
11 -5939 281 25 3124 25250 149437
1 2 -7000 -4492 20984 2455 11 974 161334
13 -5989 281 25 3124 1 5260 186644
1 4 -5989 281 25 3124 25260 211904
1 5 -1 50 -5989 28125 31 24 21110 23301 4
The table shows, that there is a deficit in foreigni ex-
change during the pre-production years and the two first 
years of production.
The total saving in foreign exchange is approximately Dhs 
233 million over the 15 years' period by producing bottles 
in Fujairah instead of importing them.
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1.1Q Conclusions
a) Raw materials

Siliceous rock, limestone, dolomite and pegmatite are available 
in Fujairah. Further geological surveys including petrological 
and chemical analyses must be carried out in order to identify 
the materials more precisly. Armico have resources for this 
type of investigations.
Suitable beneficiation processes should be suggested in order to 
•make the materials acceptable as raw-materials for glass manu
facturing.
Glass melting tests should be carried out with the materials 
treated and prepared in a pilot plant.
Technical and economic evaluations should be done before it is 
decided to start mining and processing the various materials.
Detailed information about the availability of suitable glass 
raw materials in neighbouring countries and prices for such raw 
materials C&F Fujairah should be obtained. #

b) The market study
The market study presented in 1983 by GOIC should be up-dated.
In particular it is of importance to get further information 
about the following points:
- Prices in 1984 for the various types of glass containers 

(returnable, non-returnable, additional price for ACL labels 
and plastic shrink-on lables.

- Average number of trips for returnable containers.
- Is there any interest from the bottling plants In using plastic 

crates for the distribution of filled bottles to their 
customers? The same crates can be used by the glass plants
in distributing new bottles to the bottling plants.

- Interest from the bottling plants in receiving their bottles 
packed on pallets covered by shrink-on plastic film. Both

■ thesfe types of packaging will be cheaper than using cartons.
- If wooden pallets are used for packaging the bottles can the 

pallets be returned to the glass factory?
- Has the competition regarding glass bottles increased on the 
regional market since 1983 due to new glass plants having 
started production of bottles in neighbouring countries.

- Is it possible for Fujairah glass plant to get a long time 
agreement with the local bottling plants regarding supply of 
glass containers?
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c) The packaging of bottles
Glass containers are usually packed in three different ways by 
glass companies:
- Packaging in cartons
- Packaging on pallets and covered by a shrinkable plastic film
- Packaging in plastic crates
The cost of the cartons with internal division is approximately 
Dhs 350 per ton of glass.
The cost using pallets, a card board wall and a plastic film 
is about Dhs 113.50 per ton of glass.
The returnable plastic crates are normally paid for by the ' 
bottling company. The crates are sent to the glass supplier 
and crates are then continuously used for the distribution of 
filled bottles to the shops and other customers. This is the 
cheapest way of distributing glass bottles empty as well as 
filled.
It is a competitive advantage for glass bottle suppliers to 
distribute bottles in plastic crates for the local beverage 
plants.
The bortling plants in U.A.E, Qatar and Bahrain receive the 
bottles in cartons, when supplied by foreign glass companies.
The cost of using pallets, cardboard and plastic film can be 
reduced if the wooden pallets are returned to the glass plant.
If the wooden pallets can be used five times, the cost for 
this type of packaging will be reduced to approximately Dhs 55 
per ton of glass. A system for returning the pallets must then 
be agreed upon with the beverage plants.
For the reference year 5 when 12868 tons of glass bottles are 
sold by the glass plant, using returnable wooden pallets means 
a reduction inthe cost of production of about 765000 Dhs. For 
the total quantity of the bottles distributed by the glass plant 
over the 15 years’) period being studied it means a decreased 
cost of about Dhs 11* million.
The GOIC market team should discuss the packaging of bottles in 
detail with the beverage plants.
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d) Advantages of the project
If a glass plant is started inFujairah, it will help in the 
industrialization of the country.
Local raw materials may be used. If these materials can be 
prepared to high quality glass raw materials there may be ex
port possibilities of such raw materials.
If the local glass raw materials are processed to an acceptable 
quality, other manufacturing companies using similar raw 
materials may be started. Several projests have been considered 
by the Government of Fujairah.
Local manufacturing of glass containers may create an interest 
for the preservation of local fruits and vegetables.
A glass plant will give job opportunities for other industries 
and organizations (workshops, service industries, harbour 
facilities, transport companies, cap manufacturers).
A glass plant in the industrial area of Fujairah may share some 
of the services and the costs of the Ceramic Plant and the Rock
wool plant. The total cost for the two established companies * 
may therefore decrease if a glass plant is started.
A glass plant will help in saving some foreign currency for the 
Emirate.
The quantity of export of industrial products will increase.

e) Drawbacks of the project
The project will not be very profitable. If competition in
creases from other glass suppliers or other packaging materials, 
the project can easily be unprofitable.
The projected glass plant is a mini-plant. It will always be 
difficult to compete' with the large glass companies.
If new glass plants are started in neighbouring countries, the 
possibilities of export and maybe also the local sales, may 
decrease,
Discussions have been started regarding the legal right of using 
or banning non-returnable glass containers. If a glass plant is 
built and if afterwards the use of non-returnable glass con
tainers is not allowed, this will mean a complete failure for 
the glass project.
Based on experience from other countries a total ban on non- 
returnable bottles in the local market region does not appear very likely, however.
It is recommended, however, that all the points mentioned under
1.10 Conclusions are carefully examined and evaluated before a 
final decision is taken regarding the erection of a glass container plant.
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. PROJECT BACKGROUND AND VI STORY

The United Arab Emirates was constituted as a sovereign 
federal state in 1971. There are seven Emirates in U.A.E.
These are Abu Dhabi, Dubai, Sharjah, Ajman, Umm Al Quwain,
Ras Al Khaimah and Fujairah.
To a large extent the country's economy is depending on 
oil and natural gas and to a lesser degree on agriculture 
and fishery. Industries for construction materials, food 
processing and chemical and petrochemical products have 
been established.
The rate of industrial growth is increasing, but there are 
still many problems such as lack of skilled labours and 
the small market in the country.
The Emirate of Fujairah has no oil or gas deposits and its 
economy depends mainly on agriculture, fisheries and some 
small scale industries. Quite recently factories for the 
production of ceramic tiles and rock wool have been started. „
Glass containers are being imported by the local bottling 
plants. Since major raw materials for glass manufacturing 
are available in Fujairah the Emirate is desirous to know 
if it may be feasible to start a glass container factory 
in Fujairah.
The promoter of the project is the Government of Fujairah.
For various reasons the Government of Fujairah has decided 
to join with the Arab Mining Company, Amman, Jordan when 
establishing the new glass company. The Arab Mining Company 
(ARMICO) started its activities 1976 by looking for investment 
opportunities in the mining sector of different Arab countries. 
Since chen ARMICO has been engaged in 11 mining or industrial 
projects related to mineral resources in 7 Arab countries.
These projects include development, mining, processing, 
bénéficiâtion and industrialization of ores including copper, 
iron, lead, zinc, silver, fluorspar, radioactive minerals, 
potash and fertilizers.
Some of the countries in which ARMICO nas worked are Jordan, 
Bahrain, North Yemen, Somalia, Tunisia, Morocco and Mauretania.
It is the policy of ARMICO to conduct technical environmental 
studies on mineral deposits discovered in the countries 
of the states covered by the activities of the company with 
the aim of determining the feasibility of the economic 
utilization of such deposits and selecting the most appropriate 
technical methods for this purpose.
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The Geoconsult company of the Netherlands was asked in 1980 by 
the Government of Fujairah to carry out geological surveys in 
order to look for suitable glass raw materials.
Siliceous rock, limestone, dolomite and pegmatite have been 
found. The siliceous rock in particular, however, is not of a 
fully satisfactory quality. Further investigations including 
petrographic and chemical analyses may be needed. Such tests 
can be carried out by Armico.
Geoconsult presented an opportunity study in 1982 to the Govern- 
ment of Fujairah. This study indicated, that a glass container 
plant in Fujairah could be feasible and the Government therefore 
asked UNDP to carry out a more detailed study.
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III.l
I I I . MARKET AND PLANT CAPACITY 

The Market
The Government of Fujairah asked GOIC (The Gulf Organization 
for Industrial Consulting) to carry out a market study 
of glass containers in U.A.E., Qatar and Bahrain. This 
market study was presented in December 1983 (see Appendix XI. 2)
It was shown in the GOIC study, that glass containers in 
GOIC member states are mainly used for carbonated beverages.
Two types of glass bottles are being used. One is a returnable 
bottle weighing approximately 410 gram and the other one 
is a non-returnable (one way) bottle having a weight of 
approximately 195 gram.
The speed of manufacturing bottles depend mainly on the 
weight of the bottles and to a less degree on the design 
of a bottle. Using the same type of machine (I.S.6 single 
gob) a 410 gram bottle can be produced at a speed of 40-45 
bottles per.minute and a bottle weighing 195 gram at a speed* 
of 60-65 bottles per minute. The price of a bottle depends 
to a large extent on the speed at which it can be manufactured.
One bottling plant reported in 1983 a price of 0.33 Dh/bottle 
for the light bottle and a price of 0.62 Dh/bottle for 
the heavier one. In this project it is considered to make 
flint (colourless) bottles only. It will be possible, however, 
to change the colour of the glass in the melting furnace., 
if this is required from a market point of view. A change 
of colour in a furnace usually takes 3-5 days. Normally 
no acceptable bottles can be produced during the time of 
altering the colour of the glass.
Changing the production in a machine from one type of bottle 
to another one normally takes 8-16 hours.
In the GOIC report it was mentioned, that 16 different
bottles were used in the region investigated (U.A.E, Qatar 
and Bahrain).
In 1983 the following tonnage of glass containers was used 
in the region.
Returnable bottles 4 540 tons
Non-returnable bottles 6 545 "___
TOTAL: 11 085 tons
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The non-returnable bottles are all made of flint glass.
The returnable bottles are made of green glass (1 080 tons) 
as well as flint glass (3 460 tons). The total quantity 
of flint glass bottles is thus 10 005 tons.
The market team identified the larger volume type of bottles
as follows:
Type of bottle Tons Colour
Returnable:
Pepsi 1 950 Flint
7-Up 850 Green
Canada Dry "Utility" 490 Flint
7-Up 375 Flint
Canada Dry 230 Flint
Alkola 150 Flint
Non-returnable:
RC Cola 4 215 Flint
Double Cola 2 330 Flint
The most popular container for carbonated beverages in 
the GCC countries is the metallic can. This is snown in 
table III.l.

Table m . i
Estimated consumption of carbonated beverages by 
type, 1983. (Million cases - all numbers rounded)

container

Country Unit Cans
Returnable
bottles

N-R
bottles Total

UAE Million 4.0 3.7 1.2 8.9
Oman cases 1.9 2.5 0.8 5.2
Bahrain 250 ml 0.3 4.8 0.3 5.4
Qatar size 0.9 1.4 0.6 2.9
S.Arabia equiva- 52.4 22.9 21.0 96.3
Kuwait lent 5.7 9.5 3.8 19.0

TOTAL 65.2 44.8 27.7 137.7

A case contains 24 containers.
Source: GOIC estimates based on indications provided by 

Pepsi Cola International, Dubai.
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Table 7 of the GOIC market report gives the following 
market demand for non-returnable bottles in 1983, 1986 
and 1988.

Million cases with 24 bottles
1983 1986 1988

Qatar 2.9 3.4 3.7
Bahrain 5.4 6.3 6.9
UAE 8.9 10.3 11.4
TOTAL 17.2 20.0 22.0

Tonnage of glass with a penetration 
of 20 % of non-returnable bottles.

Total for all
three regions 16 100 18 700 20 600

The bottles used in the region are- being inported from 
Singapore, Malaysia, Pakistan, Turkey, UK and some other 
countries.
The prices of the bottles have decreased quite considerably 
in the last years. The average prices for the end of 1983 
were given as follows:
Flint, returnable bottles: $ 332-373/ton
Green, returnable bottles: $ 394/ton
Flint, non-returnable bottles: $ 392-445/ton
The prices were reported as "historically low".
It is important to notice, that glass bottles are not 
permitted to be used in the schools of Qatar. Some 
authorities in U.A.E are also considering to ban the 
use of non-returnable bottles. If it is not allowed to 
use non-returnable bottles in U.A.E, the glass container 
market will decrease considerably and it may not be 
feasible to start a glass container factory in the region.
If, on the other hand, there is no ban on the use of 
non-returnable bottles, it is assumed by the GOIC market 
team, that this type of bottles will be used to the extent 
of 20-40 % of the total market.
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The possible future market for non-returnable bottles 
'in Bahrain, Qatar and U.A.E were estimated as follows:

With 20 % penetration 
With 40 % penetration

1986
18 700 tons 
37 400 tons

1988
20 600 tons 
41 100 tons

The competition regarding the supply of glass bottles 
will increase in the region during 1984. One glass company 
will start production in Kuwait of 30 000 tons of bottles 
and another in Jeddah, Saudi Arabia with a capacity of 
39 000 tons.
It is also considered to start a glass container company 
in Oman. The eventual share holders of that company have 
asked for international tenders before the end of 1984.
In addition there will be a strong competition from the 
use of other types of beverage containers like metal 
cans and plastic bottles. In general, however, the use 
of beverage containers will continue to increase all 
over the world and this also applies to glass containers 
in most countries.
The increase in the consumption of soft drinks in the 
market of U.A.E, Qatar and Bahrain has been 10-15 % in 
1970-1980. This is no longer the case, however, and the 
market team predicts an annual increase of 5 % at present 
(1984). It is estimated, that if non-returnable bottles 
are allowed to be used quite freely in the local markets, 
there will be a considerable use of these bottles.
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Since there vill be no increase in the number of returnable bottles, 
however, it means that the increase of non-returnable bottles will be 
more than 5 &  Every year the tonnage of returnable glass bottles 
would increase by 5 r>* The extra tonnage of glass exceeding 3400 tons 
will then be used to make non-returnable bottles.
When converting the extra tonnage of returnable bottles ton non-return
able bottles, the weight should be multiplied by 195/410 - 0.476* In 
addition it will be necessary to take into consideration the number of 
trips made by returnable bottles.
It can be estimated, that a returnable bottle can make 10 - 20 trips 
in the market region. It will therefore be necessary to use as an 
average 13 times as many non-returnable bottles for the number of 
returnable bottles displaced.
Calculating the market demand in TTJLE, Bahrain and Qatar using the prin
ciple mentioned above and starting with the figures presented for 1933 
in the GOIC market study gives the following tenmage ef bottles.

Market demand.

Year Returnable Non-returnable Total
bottles, ton3 bottles, tons tons *

1 3400 5339 3789
2 3400 5370 10270

3 34CO 3429 11329
4 5400 10060 ^ 13460

5 5400 11776 15176
6 3400 13579 16979
7 5400 15470 18970
8 3400 17450 20850
9 3400 19541 22941
10 3400 21722 25122
11 3400 24022 27422
12 3400 26436 29S36
13 3400 28972 32372
14 3400 31630 35030
15 3400 34420 37820

It may be assumed, that the sales in the first-production year can 
be the same as those figures presented presented by GOIC for 1933*
The sales can then increase by about 10 ̂  per year. The increase is then 
influenced by the change from returnable te non-returnable bottles.
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The following sales is estimated for the plant:

Returnabel
Year tons
1987 3 400
1988 3 400
1989 3 400
1990 3 400
1991 3 400
1992 3 400
1993 3 400
1994 3 400
1995 3 400
1996 3 400
1997 3 400
1998 3 400
1999 3 400
2000 3 400
2001 3 400

Non-returnable Total
tons _____ tons
5 389 8 789
6 268 9 668
7 234 10 634
8 298 11 698
9 468 12 868

10 755 10 616
12 170 15 570
13 727 17 127
15 440 18 840
17 323 20 723
17 323 20 723
12 142

«
15 542

17 323 20 723
17 323 20 723
17 323 20 723

The market of Oman is not included in these figures
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SPECIFICATIONS FOR NO DEPOSIT SOFT DRINK BOTTLES.

WEIGHT
CAPACITY NET CONTENT

BRIMFUL(REF) 
*.IGHT OVERALL

230 +- 10 G 
250 ♦- 4.5 ML 
265ML
191 ♦- 1.4MM

DIAMETERS

PUSH UP
DEFORM
FINISH

THICKNESSi

STRENGTH

FILL POINT 
CONTACT POINT 
BODY DIA 
BEARING SURFACE DI46.74MM

2.2 OVER
(TOTAL READING)

45 (FROM FINISH TOP) 
57.O*- 1.2MM 
56.0+- 1.2HM

OLOUR

INSIDE DIA.
OUTSIDE DIA 
SIDEWALL M|N.
HEEL MIN.
BOTTOM THICKNESS 
INTERNAL PRESSURE 
MIN (BY ASTM) 14 BARS 
THERMAL SHOCK RES 
'ISTANCE(BY ASTM). T-44 DEG.C. 
ANNEALING GRADE 
(BY ASTM) TEMBER 4 OR LESS 
FLINT WHITE AND DARK GR£EN

CROWN CORK AND/OR MCA-2
17.0 ♦- 0.8NN 
24.84+-0.33 AND/OR 0.30MM 
1.2MM 
1.7MM .
3.3NN - ♦ 8.OHM

Y (BRIGHTNESS) 70 - 80 P.CENT *
D (DOMINANT WAVELENGTH) 490-510NM 

. PE AfUftlTY) * 5 P.C. OR LESS ,•

BOnLE MARKINGS I BLOWN LETTERING.



RE T U R N A B L E  A N D  N O N - R E T U R N A B L E  BOTTLES

When making a decision wether to use a returnable or 
a non-returnable bottle, the following considerations 
may be taken.

Returnable bottles
Heavy bottles.
More expensive bottles to manufacture.
Permanent ACL labels can be applied.
Bottles must be inspected carefully before entering the 
filling line.
Must be cleaned and washed thoroughly before being re
filled.
Not so hygienic - usually not used for pharmaceuticals 
and some food products.
Can be re-used up to 50 times (usually 10-30 times). 
Cheap packaging material.
Most bottles are returned to the shop since a deposit 
has been payed for them.

Non-returnable bottles 
Light glass container.
Can be manufactured at high speed and are therefore relatively 
cheap.
A hygienic container - usually not necessary to wash 
if before filling, but only to clean it by compressed air.
Pharmaceutical bottles can be kept in an aseptic condition 
from the glass plant to the filling line.
Easy to handle on the filling lines (partly due to a 
surface coating).
Plastic label coating can be applied (protects the surface).
More expensive than a returnable bottle for the consumer.
Since no deposit is paid, the bottles may be left where 
ever the drink is consumed.
The bottles should be recycled and re-used by the glass 
factories.
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III.2 The sales price
It may at present be considered, that only white flint 
glass will be produced in the furnace. There will be no 
difficulty, however, to make a coloured glass in the 
furnace should this be decided at a later stage.
The prices for flint glass mentioned in the market study 
were $ 332-373 per ton for returnable bottles and $ 392- 
445 per ton for non-returnable bottles.
When checking prices early 1984 there are indications of 
a general increase. In this study, however, the prices 
used will be the average prices as presented in the market 
study.
The average prices to be used are as follows:
Returnable bottles: $ 352.50=Dhs 1304 per ton
Non-returnable bottles: $ 418.5=Dhs 1548 per ton
The cost of distribution of the bottles is Dhs 20 per 
ton for the local UAE market and Dhs 65 per ton for the 
export market (Bahrain and Qatar).
It is assumed that there is no export during the first 
production year. The export in the second and third years 
is 5 %. The export during the following two years is then
7.5 % and thereafter it is assumed to be 10 % of the total 
sales.
The total quantity of bottles produced and sold during the 
first fifteen years of operation is shown in the table 3-1 
to 3-3.
Number of working days
It is assumed, that the plant will be in operation all 
days of the year. The actual production, however, may have 
to be stopped for the following reasons:

Production days
General maintenance and power 
failure, 10 % of the working days 329
Change of refactories, 2 % 322
Change of moulds, 14 times à 12 
hours per machine 315
It can therefore be estimated, that there will be 315 full 
production days per year.



1+6.

The total production in tons of bottles per year is shown 
in schedule 3-3. The furnace has to be re-built during the 
5th and 12th years of operation.
In year number 5 the production is 15 594 tons. Out of this 
12868 tons are of an acceptable quality and can be sold.
When the furnace is re-built in year 6, it is increased in 
size and the melting capacity is therefore increased. It 
can then produce approximately 24 100 tons of glass per year
The rejection of glass bottles in the first year is as high 
as 28 % and then gradually decreases to 14 % after ten years 
These are average figures for new glass plants. Very few 
glass plants have a rejection of bottles less than 10 %.
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Schedule 3-1 Estimate of Sales revenue

Year
A Returnable bottles

(tons) 
Total

Sales
Export

Dhs '000 
revenue

Local Total
Unit Price Quantity sold 
Dhs/ton Export Local

1 1304 - 3400 3400 - 4434 4434
2 1304 170 3230 3400 222 4212 4434
3 1304 170 3230 3400 222 4212 4434
4 1304 255 3145 3400 333 4101 4434
5 1304 255 3145 3400 333 4101 4434
6 1304 255 2295 2550 333 2993 3326
7 1304 340 3060 3400 443 3990 4433
8 1304 340 3060 3400 443 3990 4433
9 1304 340 3060 3400 443 3990 4433
10 1304 340 3060 3400 443 3990 4433
11 1304 340 3060 3400 443 3990 4433
12 1304 340 2210 2550 443 2882 3325
13 1304 340 3060 3400 443 3990 4433
14 1304 340 3060 3400 443 3990 4433
15 1304 340 3060 3400 443 3990 4433

B Non-returnable bottles
1 1548 - 5339 5389 - 8342 8342
2 1548 313 5955 6258 485 9218 9703
3 1548 362 6872 7234 560 10638 11199
4 1548 622 7676 8298 963 11882 12845
5 1548 710 8758 9468 1099 13557 14656
6 1548 807 7259 8066 1249 11237 12486
7 1548 1217 10953 12170 1884 16955 18839
8 1548 1373 12354 13727 2125 19124 21249
9 1548 1544 13896 15440 2390 21511 23901
10 1548 1732 15591 17323 2681 24135 26816
11 1548 1732 15591 17323 2681 24135 26816
12 1548 1300 11694 12994 2012 18102 20114
13 1548 1732 15591 17323 2681 24135 26816
14 1548 1732 15591 17323 2681 24135 26816
15 1548 1732 15591 17323 2681 24135 26816
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Schedule 3-1 
(continued)

C Total bottles (Dhs 1000)

Year Export Local Total
1 - 12776 12776
2 707 13430 14137
3 782 14850 1 5632
4 1296 15983 17279
5 1432 17658 19090
6 1582 14230 15812
7 2327 20945 23272
8 2568 23114 25682
9 2833 25501 28334
10 3124 28125 31249
11 3124 28125 31249
12 2455 20984 23439
13 3124 28125 31249
14 31 24 28125 31249
15 3124 28125 31249
Schedule 3-2 Estimate of production costs

Sales and distribution costs

1 . Sales costs
Foreign
currency

Local
currency

Total
(Dhs 1000 per year)
Training of sales men 
and merchants

5 1 5 20

Advertising 10 10 20
Travel expenses 15 5 20
After sales service 10 5 15
communications
Sub-total 40 35 75

2. Distribution costs 
(Dhs per ton of glass)
a) Shrink palletizing 

Wooden pallets 74.49 74.49
Shrink foil 7.74 7.74
Cardboard 31.29 31 .29
Sub-total 7.74 105.78 113.52

b) Freight
(Dhs per ton glass) . ..

For local market 20
For export market 65
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Schedule 3-3 Production programme
Returnable bottles

Year 100 % acceptance 
tons

Acceptance
%-age

Saleable 
bottles,

1 4722 72 3400
2 4474 . 76 3400
3 4304 79 3400
4 4146 82 3400
5 4048 84 3400
6 3036 84 2550
7 4048 84 3400
8 4000 85 3400
9 4000 85 3400
10 4000 85 3400
11 3953 86 3400
12 3000 85 2550
13 3953 86 3400
14 3953 86 3400
15 3953 86 • 3400

Mon-returnable bottles
1 7485 72 5 389
2 8357 75 6263
3 9274 78 7234
4 10373 80 8298
5 11546 82 9468
6 9837 82 8066
7 14663 83 12170
8 16342 84 13727
9 18165 85 15440
10 20143 86 17323
11 20143 86 17323
12 15287 85 12994
13 20143 86 17323
14 20143 86 17323
15 20143 86 17323

tons



Schedule 3-3 
(continued)

Total quantity of bottles

Year 100 % 
tons

acceptance Saleable 
bottles,

1 12207 8789
2 12831 9668
3 13578 10634
4 14519 11698
5 15594 12686
6 12873 10616
7 18711 15570
8 20342 17127
9 22165 18840
10 24143 20723
11 24096 20723
12 18287 15544
13 24096 20723
14 24096 20723
15 24096 20723

Schedule 3-4 Estimate of oroduction cost

Emissions disposal

Disposal in sewage system Dhs 800/month 9600
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The final comment and recommendations by the GOIC market team 
were the following:
" Unless the non-returnable glass bottle market becomes an
important long term feature of the local soft drink market the
potential for a new bottle plant would be extremly limited.
Recommendations
1. Because of the considerable uncertainty in the position 

of the non-returnable glass bottle the whole market situa
tion should be carefully monitored for at least the next 
months and probably a year before any decision is made
on the proposed project.

/
2. Contact with the Kuwait glass company may be valuable in 

terms of technical and commercial experience.
3. Contact with possible technol ;y suppliers and joint ven

ture partners may also be valuable.
4. The position regarding proposed plants in Oman and Sharjah 

should be clarified. There may be prospects of joint vent-* 
ures in'both these situations. "

The GOIC market report was delivered in December 1933. Since 
then some decisions have been taken regarding a glass con
tainer plant in Oman. This is shown in a letter of 15th May 
1984 from Mr Patrick Davies, UNIDO adviser in market research 
to the Feasibility Section (see appendix XI. 3)
Very shortly it is mentioned in the letter, that a preliminary 
licence has been granted to a group for establishing a glass 
container plant. The two major soft drink companies will De 
share holders. The plant is expected to produce 10 000 tons 
of packed weight of bottles initially. Suitable raw materials 
appear to be available in Oman.
The market in Oman is not included in the expected export mar
ket for the Fujairah glass plant. A new glass plant in Oman 

t may, however, increase the competition in other Gulf countries
 ̂ like Qatar and Bahrain.



IV MATERIALS AND INPUTS
IV.1 Raw materials

The following raw materials are used for the manufacturing 
of container glass:

Silica sand
Limestone and/or dolomite 
Soda ash
Feldspar or some other mineral 
containing aluminium oxide
Colourizing and decolourizing agents

Geoconsult Comp, have carried out geological surveys in 
Fujairah and they have identified minerals, which after 
Benefic can be used as raw materials for the intro
duction of silica, calcium oxide and aluminium oxide. These 
minerals are siliceous rock, limestone and pegmatite.
Geoconsult have described the deposit of the siliceous rock 
in the following way:
Wadi Mualla Silica Deposit
From the report of Geoconsult:

ion: " This deposit is lying 7 km SW of Tawiyyan village, in Wadi
Musalla*, 2 00 m North of the track linking the shale quarry 
(for Fujairah Ceramic Factory) to the asphalt road Man ma-Ras 
al-Khaima’n.
The distance from the deposit to the asphalt road is 4,5 km. 
Coordinate: 401 900 E/ 2822 500 N.

ology: The studied formation is part of a geological unit consisting
of shales, marls, cherts and platy limestones intensively 
folded. The studied formation consist of partly to completely 
silicified limestones and cherts, thin to medium bedded (0.1- 
1m) with some intercalations of thin layer of marls in the 
bottom part of the formation. This formation is a minimum of 
10 to 12 meters thick.
These silicified limestones have a whitish grey to brown 
coloured patina: cherts have a white to greyish colour and 
are translucent and silicified limestones are deep white 
coloured.
Chemically, mainly 2 components occur: It is silica (quartz 
or chalcedony) and calcite, but their proportion can vary 
from layer to layer. Moreover 'there is sometimes important 
lateral varations in the composition of the layer: lenses of 
limestone of variating shape and volume are irregularly di
stributed within cherts. Cherts layers also contains veins 
of calcite (few mm. thickness) without regular orientation 
and distribution, in a volume proportion of 5 - 15 %.
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Structure: The deposit occur mainly as a dip slope forming 2 ridges
oriented E-NE and dipping 30° - 60° to S-SE. This meaning 
that a natural cross section occur on the N-NW side of the 
ridges•

f

.In the eastern zone, part of the deposit (see map) shows 
compicated folding and faults, with axes directions variating 

f  and sub paralell to the topography.
Reserves: This deposit is topographically separated into 2 main zones:

The eastern one and the western one. At the South, a small * 
outcrop of silicified limestone occurs. The structure is 
very irregular and quantities are so small, that it has not 
been included in reserves.
Minimum reserves for:
- Eastern zone: 150m x 50m x 10m = 75000m3

with 2,5 density = 187000 tons
- Western zone: surface 3500m2 with a thickness of

10m - 35000m^:
density 2,5 - 87000 tons

f  -  Extension of the deposit:
1. The western zone is extending in the direction of the west 

and is there partly covered with platy limestone having
^  a maximum thickness of 6 - 10m.
V .

2. Silica formation occur also 150m north of the studied 
deposit with at least 30 <00 tons.

Proposed sampling method:
" Surface sampling: To be representative and to eliminate 
weathering effect, samples have to be taken at minimum depth 
of 1/2 - 1 meter. Samples have to be taken across the whole 
thickness of the deposit.



Consequently surface representative sampling can be done 
only in the north western part of the deposit, by making a 
groove cut across the complete outcropping layers and by 
taking composite samples. In these type of rocks, groove 
cut can be done only by blasting.
A minimum of 8 sampling points are necessary.
Price for preparation of 8 sampling points with 2 hand : 
drilling machines is estimated to be 50000 Dirhams* this 
including all drilling and blasting operations.
Knowing the structure of the deposit, core drilling is the 
economical method to get representative samples in the 
central and in the S-SE part of the deposit.
The analysis of sand from this deposit is shown in table 
IV:1, Geoconsult."
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Table IVsi
Geoconsult Silica rock

-a\

No. o-1 ; Q-2 Q-3 Q-4 Q-5 1
t
1

Q-21 i1
j

Lol 4.78 6.62 5.13 4.85 5.05 | 2.13 !
Na20 0.00 0.00 0.03 0.02 0.02 0.00
MgO 0.03 0.07 0.06 0.14 0.07 i 0.07
Al 203 0.08 0.13 0.11 0.09 0.19 | 0.18
S102 89.0 84.5 88.1 88.6 88.3 >I 95.1 '
P205 0.00 0.01 • 0.00 0.00 0.03 !1 0.00
S03 0.02 0.03 .l 0.03 0.02 0.03 1 0.02 •
K20 0.00 0.02 j 0.02 0.00 0.02 !i 0.02
CaO 5.86 8.21 ;i 6.31 5.97 6.24 | 2.40
T102 0.00 ■ 0.00 • 0.00 0.00 0.00 ; 0.00
Cr203 0.00 0.00 0.00 0.00 0.00 0.00
MnO 0.02 0.02 0.02 0.04 0.01 0.00
Fe203 0.19 . 0.08 0.11 0.06 0.10 0.03 1
ZnO 0.00 0.00 0.00 0.00 0.00 0.00
As 203 0.00 0.00 0.00 0.00 0.00 • 0.00
SrO 0.00 0.00 0.00 0.00 0.00 0.00 1BaO 0.00 0.00 0.00 0.00 0.00 0.00

T



Silica sand prepared from the siliceous rocks may be suit
able as a glass raw material. It must, however, pass through 
abenificiation process including a removal of part of the
iron oxide. It may also be advisable to prepare 10 000 tons 
of silica sand at a time and deliver to the glass factory. 
This quantity of sand should be well mixed by the sand 
processing plant.
The sand delivered to the glass plant will then have a homo
geneous composition and the sand will be sufficient for 
about one year of glass production.
A good quality sand for colourless glass containers may have 
the following composition:

57.

Si 02 99.1
Al2 03 0.2
Fe2 °3 0.05
Ca 0 0.3
Mg 0 0.3
Loss on ignition 0.2

C ra in  size d is tribu tion  for sand

Limestone
Limestone, CaCO,, is added to the batch in order to introduce 
calcium oxide, CaO, into the glass. A suitable limestone will 
contain 5^-56 % CaO. Many limestones are of dolomite type and 
contain therefore some magnesium carbonate, MgC0 3 .
The iron content in limestone used for container glass should not exceed 0.1 % Fe^^.
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Two limestones found in Fujairah have the following composition
Limestone 1. Limestone 2.

(used for cement)
Si02 0.93 2.83
A1203 0.46 3.83
Fe2°3 0.14 0.34
MgO 0.47 0.01
CaO 54.37 tn •P • O O

K20 0.06 0.19
Ti02 0.01
p2°5 0.22
Na20 0.05
S03 0.13 0.05
Loss on 43 38ignition
Both these limestones taken directly from the deposit contain 
too much iron oxide. After a suitable benificiation these i 
limestones can be acceptable for glass manufacturing.

Dolomite is also available in Fujairah and to some extent 
this can be used as an alternative to limestone.
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Pegmatite
Alumina, AI2O3 , is a very important glass component. One way 
of adding it to glass is to use pegmatite. A pegmatite avail
able in Fujairah has the following composition:
Si02 76.1
a i 2o 3 13.3
Ti02 0.03
Fe2° 3 0.27
CaO 1.08
MgO 0.36
Na20 3.34
K20 4.54
p2°5 0 . 0 1
S03 0.03
MnO 0.03
BaO 0.13
L.O.I. 0.76
This pegmatite can be used as a glass raw material, but its
content of iron oxide should be decreased to Q.1 %.
Other raw materials
All other гаг-; materials must be imported. Necessary raw mater
ials are soda ash (dense quality), sodium sulphate, sodium 
nitrate, selenium and cobalt oxide. It may also be an ad
vantage to use arsenic oxide in the glass for decolourization.
Cullet, crushed glass, is always added as a raw material. 
Normally 20-30 % of the batch is added as cullet. After 
having introduced recycling of glass in many countries now
adays, the proportion of cullet in the batch is often 40 % or more.
By adding cullet to the batch the cost of raw materials will 
decrease and the glass will be easier to melt, thereby de
creasing the quantity of fuel.

2 Utilities
For the heating of the furnace a fuel oil or LPG gas can be 
used. None of them are available in Fujairah, but can easily 
be bought from other emirates of U.A.E.
Shrinkable ethylene foil for packaging of the bottles and 
lubricants for the machines must be imported.
Electricity (12 kV supply and distribution board) 380/220 V.
Water
All utilities are available at the site or can easily be 
arranged to be available.



60.

3 Cost of local raw materials
The estimates of the costs for raw materials and utilities 
are shown on schedules IV:3:1 - IV:3:3.
The cost for processing and bénéficiâtion of the silica sand, 
limestone and pegmatite has been calculated by Geoconsult in 
the following way:
Drilling - blasting 
Transport to crusher 
Crushing cost

20 Dhs/ton 
10 
10

Investment for milling 
US jjf 78160.-
Depreciation 78160 x 10 _ 7g16

= 28607 Dhs/year
28607 
1 0000 2.86 Dhs/ton 3 »
Operation cost 5
Investment for magnetic separation unit

£ 40000.-
Depreciation 40000 x 10

1 GG
- 14540
14640 
1 0 0 0 0  '

Dhs/year 
1 .46 Dhs/ton

Operation cost

4000

2

3

Total cost 53 Dhs/ton
In the feasability calculations a price of 60 Dhs/ton has been 
used for silica sand, limestone and pegmatite.



IV : 3:1 Estimate of production costs 
Materials and inputs

61.

Dirhams/ton glass

Raw materials
Unit
cost

Foreign Local Total

Sand, 499 kg 60/ton 29.94 29.94
Limestone, 100 kg 60/ton 6.00 6.00
Pegmatite, 101 kg 60/ton 6.06 6.06
Soda ash, 157 kg 580/ton 91.06 91.05
Sodium sulphate, 4 kg 290/ton 1.16 1 .16
Sodium nitrate, 2 kg 925/ton 1.85 1.85
Selenium, 4 g 110/kg 0.44 0.44
Cobalt oxide, 1 g 30/kg 0.03 0.03
Arsenic, 50 g 3.50/kg 0.18 0.18
Glass cullet, 250 kg

Sub-total per ton of glass 94.72 42.00 136.72

Utilities
LPG gas 2.15 x 106 kçal 

per ton=79 m3
3.42 270 270

Electricity 800 kWhr 0.075 60 60.0
Water 2.5 m3 3.30 8.25 8.25
Subtotal per ton of glass 338.25 338.25
Materials and utilities 
per ton of glass

94.72 380.25 474.97

IV: 3:2 Estimate of production cost (Dhs 1000)
Foreign
currency

Local
currency

Total

Lubricants, sundry, etc 330 330
Moulds, 5 sets per year 215 215
Spare parts of approx. 4 % of 
initial fixed investment cost

1700 1700

Repair cost at approx. 2 % of 
initial fixed investment cost

850 850

Total per year 2245 850 3095
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IV : 3:3 Summary sheet - Production cost
Production year No. 5 taken as basic year 
12 868 tons saleable glass 
15 594 tons glass produced

foreign
currency

Dhs ’000
Local
currency

Total

Raw materials 1477.06 654.95 2132.01
Utilities 5274.67 5274.67
Lubricants 330 330
Moulds 215 215
Spare parts 1700 1700
Repair cost 850 850
Total 3722.06 6779.62 10501 .68
PackaainR ma terials. 
Wooden pallets 960 960
Card board 403 403
Shrinkable foil 100 100
Total packaging material 1465

Pallets can be used as an average 5 times, if they are returned continuously to 
the glass factory. Once this system is in force, the cost of oackaging material 
can be reduced from 1463 to 695 Dhs 1000. This is thus a saving of Dhs "J6Q 000 
ner full production year or Dhs 59.70 per ton of glass bottles.
Using cartons with divisions would cost about Dhs 550 oer ton glass or 4504 Dhs 1000 in year 5.
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Imported raw materials
It is assumed in the basic study that silica sand, limestone 
and pegmatite will besupplied from local sources.
Originally it was assumed by Geoconsult, that some other»! t. 
manufacuring plants would also consume some of the raw materials. 
The glass factory would only take about 25 % of the processed 
minerals. These other projects have not yet been implemented.
Should it be decided, that there will be no processing of local 
raw materials, then silica sand, limestone and pegmatite (or 
feldspar) must be imported.
The following prices are based on an offer for raw materials 
from Turkey.

Price C&F Fujairah 
Silica sand 230
Limestone 322
Feldspar 359
These prices have been used in an alternative computer study. 
Consumption of raw materials during one year
In the 5th year of operation about 15 600 tons of glass bottles 
will be produced. This will require the following approximate 
quantities of raw materials:
Raw material
Silica sand 7800 tons
Limestone 1600 tons
Pegmatite 1600 tons
Soda ash 2500 tons
Sodium sulphate 65 tons
Sodium nitrate 35 tons
Selenium 65 kg
Cobalt oxide 20 kg
Arsenic C

D
O O kg

Glass cullet OOO tons

LPG 1.5 mill.
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v LOCATION AND SITE
V.1 General information

The United Arab Emirates, U.A.E., is an independent feder
ation of seven emirates. The U.A.E. was constituted as a 
sovereign federal state in 1971 comprising seven emirates, 
namely Abu Dhabi, Dubai, Sharjah, Ajman, Umm A1 Quwain,
Ras Al Khaimah and Fujairah.
The country's economy is depending to a large extent on oil, 
natural gas and trade and to a lesser degree on agriculture 
and fishery. Other industries have been developed throughout 
the country. The industries produce construction materials, 
chemical and petrochemical products and some food products.
The Emirate of Fujairah has no oil or gas resources. There 
are, however, some small scale industries and fisheries in 
the emirate. In addition there are mountains in Fujairah 
containing siliceous rocks, limestone, dolomite and pegmatites. 
This type of minerals may be used for the preparation of raw 
materials for glass melting.
The area of U.A.E. is approximately 80 QCO square kilometres.
The U.A.E. is mainly a desert with a hot and humid climate. *

To the south and west of U.A.E. is Saudi Arabia and to the 
east the Sultanate of Oman. To the north of U.A.E. is the 
Arabian Gulf.
The population of U.A.E. according to information from the 
official tourist office was 1.2 million in 1932. Most of * 
the populación, or SO %, are expatriates.
The area of Fujairah is 1450 square kilometres. It is situ
ated at the eastern part of U.A.E. along the Arabic Gulf.
There are many high mountains and narrow valleys in the 
Emirate and most of the population live along the coast.

V.2 The site
There is an industrial area in Fujairah approximately six 
kilometres from the centre of the city. There is a ceramic 
plant and a rock wool plant in this industrial area. This 
area is also suitable for a glass plant and it has been 
decided, that if a glass container plant is started it should 
be situated there.
The reasons for the selection of this site for a glass plant 
were:
1. It is a policy to concentrate industrial activities in 

this area.
2. The infra structure is good.
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3. Water, electricity, gas and fuel oil are available of 
international standards and prices.

4. The glass plant can share some of the existing facilities 
with the two other plants such as: transoprt equipment 
(trucks, fork lifts, wheel loaders), gas station, work
shop, canteen and housing.

The total land requirement is approximately i*0 000 square 
meters,but it isadvisable to secure an additional 20 000 
square meters for future expansion.
A good standard dual carriage way passes very close to the 
industrial area. There is also a harbour in Fujairah with 
satisfactory port facilities.
Most of the bottling plants in U.A.E. are situated 150-250 
kilometers from the industrial area of Fujairah.

V.3 Cost of land
It has been decided by the representatives of the Emirate of 
Fujairah, that there will be no cost for the site in the in
dustrial area if a glass plant will be constructed there. »
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VI PROJECT ENGINEERING
VI.1 The glass manufacturing process

The manufacturing of glass containers can be carried out 
according to different methods and by using different types 
of equipment and machinery. The following flow chart gives 
the general principle of the production of glass containers.
It is assumed, that the glass raw materials arrive at the 
glass plant ready to be used in the glass manufacturing process
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VI.2 Technology
1) General information
Glass containers have been used for the packaging of beverages, 
food, pharmaceuticals, cosmetics, detergents, chemicals and 
many other products for a long time. There is a continuous 
research and development work being carried out in order to 
make it possible to produce lighter and stronger containers 
with improved chemical durability. The manufacturing speed 
of the glass forming machines are continuously being in
creased and the bottles made have small dimensional tolerances.
Glass containers produced in Fujairah must have a high quality 
in order to fit into the high speed filling machines used 
by most bottling plants. The competition is very tough from 
other glass container producers and from suppliers of other 
packaging materials.
These basic considerations must be born in mind, when deciding 
to start a new glass container plant and when selecting tech
nology and equipment. »
In principle glass is made of cheap and abundant raw materials. 
The raw materials must, however, have a specified chemical 
composition and grain size. Every supply must be checked by 
the glass plant regarding composition and grain size.
The batch composition used by a glass plant will depend on 
the composition of the individual raw materials. Using silica 
sand, limestone and pegmatite as locally available in Fujairah 
would give a batch having the following composition:
Proposed batch composition The chemical composition of-the

glass should be within the
Silica sand 499 kg following range:
Limestone 100 kg SiO, 71.5-72.5Pegmatite 101 kg z

A1,0, 1 .5-2.0Soda ash 157 kg Z o
max 0.06Fe«0qSodium sulphate 4 kg CaO 8.5-10.5Sodium nitrate 2 kg MgO 3.5-1 .5Selenium 4 gram Na20 13.0-14.0Cobalt oxide 1 gram k 2o 0-1.0Arsenic 50 gram SO, 0-0.5Glass cullet 250 kg 0

None of the three locally available raw materials, however, 
has a satisfactory quality. They must therefore be treated 
in a beneficiation process in a seperate plant before they 
can be used by the glass plant. This may change the batch 
composition. It may also be an advantage to use some dolomite 
in the batch. If a satisfactory dolomite is found in Fujairah
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it could replace some of the limestone. Instead of using 
arsenic it is also possible to use cerium (250 g) in order 
to improve the decolourization of the glass.
In a flint container glass the iron oxide content should 
not be higher than 0.06 % Fe203 otherwise the glass will 
be too green. The tendency should always be to get the iron 
into the ferric state. This green colour is more acceptable 
than the blue colour produced by iron in the ferrcus state. 
Sodium sulphate and sodium nitrate will help to oxidize 
the iron oxide.
If there is a tendency for crystallization of the glass in 
the furnace itis an advantage to replace about 1/3 of the 
limestone by dolomite.
It is proposed to manufacture colourless flint glass only. 
Should, however, there be a satisfactory market demand for 
green glass, the colour of the glass in the furnace can be 
changed without any problems. The following batch composition 
can be used:
Batch composition for green glass
Silica sand ^99 kg
Limestone 100 kg
Pegmatite 101 kg
Soda ash 157 kg
Sodium sulphate 4 kg
Chromium-ore . 5 kg
Iron oxide 1.5 kg
Before deciding what batch composition to use it will be 
necessary to analyse the processed raw materials and to make 
laboratory melting tests.
Since the composition of the local sand varies from one 
deposit to another it may be necessary to prepare sand for 
the consumption of one year (approx. 10 000 tons) and to 
mix it well before it is shipped to the glass plant.
The raw materials to be used in a batch must be weighed 
very accurately. The weights must be recorded so that they 
can be checked afterwards. The weighed materials are then 
mixed very carefully in special mixing machines in order 
to obtain a homogeneous batch. The batch is then transported 
on conveyor belts to a batch silo at the furnace.
The batch is fed into the furnace at a rate equal to the 
withdrawal of the glass from the furnace. The glass depth 
in the furnace must be kept at a constant level. This is 
important from a melting point of view and also in order 
to get gobs of correct weight being fed to' the glass forming 
machines.
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The furnace, a tank furnace, is made of highly refractory 
blocks. Different types of refracory blocks are used in 
different parts of the furnace.
In plants where glass containers and other glass products 
are made by manual processes it is normal to use a pot 
furnace. The glass is then melted in pots and gathered by 
hand from there. By manual operation it is not possible to 
make glass containers suitable for high speed filling and 
capping machines.
The same is true for a semi-automatic operation when melting 
the glass in a day tank. In such a tank the glass is melted 
during the night shift and the blowing of bottles is carried 
out in the day shifts using semi-automatic machines.
In order to get high quality glass containers there must be 
a continuous operation of melting the glass in tank furnaces 
and blowing the bottles in automatic machines.
In the tank furnace the batch is melted at a temperature of 
1500-1600°C. This high temperature is necessary in order to 
refine and homogenize the glass (chemically, physically and 
thermally) before it is fed as gobs into the moulds of the * 
forming machines.
The furnace used must have as high fuel efficiency as poss
ible. The furnace should be well insulated and there should 
be an efficient way of pre-heating the in-coming fresh air 
before the combustion. The pre-heating can be arranged in 
two different ways. The pre-heating of the air can be carried 
out in a regenerator or in a recuperator.
In the regenerative system there are two regenerators at each 
furnace. The incoming cold air for the combustion of the fuel 
passes betwen the hot bricks of one regenerator. The air is 
thus heated before it meets the fuel and acts in the com
bustion. The hot gases after the combustion of the fuel pass 
through the other regenerator and heat the refractory bricks 
in that one. After 20-30 minutes the directions of the in
coming air and of the outgoing hot waste gas are reversed.
The regenerative system is the most common way to pre-heat the 
the air in tank furnaces. A disadvantage is the heavy and 
costly regenerators. It is also a disadvantage having to 
change the direction of the air and the gas every 20 to 30 
minutes.
In the recuperative system there is only one recuperator at 
each furnace. There may be a refractory recuperator or a 
metal recuperator (usually the most efficient one).
In the recuperator the air and the waste gas flow in channels 
close to each other. It is a counter current system. There 
is a continuous combustion in the furnace and a good fuel 
efficiency can be obtained if the most modern technology is used.
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AN ORIFICE

The formation of a glass gob in a feeder.
Proa "Glass Technology", Cheong Moon Gak 
Publishing Company, Seoul, Korea
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After having been melted, refined and homogenized the glass 
leaves the furnace and enters temperature controlled channels 
known as forehearths. At the end of the forehearth there is a 
feeding device that prepares the gobs of glass, which drop 
into the moulds of the forming machines.
There are a few different types of glass container forming 
machines on the market. More than 80 % of the glass containers 
made by the advanced glass companies are formed in I.S (Indi
vidual Section) machines.
A glass gob must have specified and well controlled weight, 
shape and temperature, when it leaves the feeder. It falls 
into the first mould, the blank mould, of the I.o machine.
It is formed into a parison by blowing and then transferred 
to the second mould, the blow mould, where it is blown into 
its final shape.
When the bottle leaves the forming machine it has a tempera- /• 
ture of approximately 500°C. It must then be cooled to room 
temperature under very careful and controlled conditions.
This controlled cooling or annealing is necessary in order 
not to introduce any strain in the bottle.
In order to obtain these controlled cooling conditions the 
bottles after leaving the forming machine are passed into 
an annealing lehr. An annealing lehr is a tunnel shaped oven 
for controlled cooling of glass in order to prevent the ■> 
products from having permanent strain.
A lehr consists of four zones; a heating zone, an annealing 
zone, a cooling zone and a packing zone. It normally takes 
1.5-2 hours for normal size bottles to pass through the an
nealing lehr.
At the end of the annealing lehr, the cold end, the bottles 
are inspected and controlled. Normally at the cold end of 
the lehr the bottles enter a single liner. Along this single 
liner of bottles there are various control stations.
At the first station there is a visual inspection. An in*;> 
spector checks each bottle and rejects all bottles having 
visible defects. Since, however, normally more than 60 
bottles per minut pass the inspector, it is impossible l . r him 
to control all the bottles in a satisfactory way. For this 
reason automatic inspection machines are installed along 
the single liner.
One inspection machine is called a spindle gauger and it 
controls the inside and outside diameter of the finish (the 
neck) of the bottle as well as the height and verticality.
Another inspection machine is the check detector. This will 
detect checks, cracks and crizzies in the finish, neck, 
shoulder, body and base of the container.
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The principle of the blow and blow opera
tion of an l.S. machine. The gob of glass is fed to the 
blank mould of each section by the delivery system. Set
tle blow air is applied to the top of the blank mould to 
form the finish. This is followed by counterblow which 
forms the complete parison in the inverted position. By 
means of the neck rtng and invert mechanisms the in
vert takes place and the parison is transferred to the 
blow mould and the empty neck ring returns to the blank 
mould. The final bottle shape is made in the blow mould 
using vacuum forming and internal cooling while the 
next parison is formed in the blank mouid.
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The spindle gauger and the checkinspector should always be 
installed when manufacturing glass containers for beverages 
and food and when the containers will pass through high 
speed filling machines.
The inspection machined will automatically reject glass con
tainers, that are not up to the required standard regarding 
the different defects.
There are many more types of automatic inspection machines 
available on the market but they are not absolutely necessary 
for the smaller glass container plants. It is important, 
however, that the quality control laboratory checks the 
bottles for all possible defects.
A control should be carried out regarding the following items:
Visual defects 
Grade of annealing 
Weight
Volume or capacity
Dimensions *
Colour
Density
Glass homogeneity
Seeds, blisters, stones, cracks, checks
Hydrostatic pressure
Thermal shock
Vertical load
Impact test
Wall thickness
After having been controlled carefully and tested in accord
ance with standard specifications the accepted high quality 
glass containers are packed or transferred for further pro
cessing, such as labelling.
The most common way of applying a colour label to a glass 
container is by screen printing. These labels are called 
ACL (Applied Ceramic Labels). Fast working machines(up to 
125 containers per minute) can apply ACL labels on glass 
containers in one, two or three colours. The glass containers 
are then heated in a decorating lehr (similar to an annealing , 
lehr) to about 600°C. . '
At this temperature the ceramic label is melted on the glass 
surface and permanently attached to it. The containers are 
then carefully cooled (annealed) to room temperature.
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Normally ACL labels are applied on returnable bottles only. 
There is now an incresing tendency to use a pre-printed PVC 
foil as a label on non-returnable bottles. The plastic label 
foil is applied round the bottle by a special applicator 
and the bottles with the foil are heated in order to shrink 
the foil round the bottle. In addition to being a label the 
foil will protect the surface of the bottle from scratches 
and thus make the bottle stronger.
Another way of decreasing the abrasion of the surface of the 
glass containers is to apply a coating on the surface. Coatings 
are applied at the hot and the cold ends of the annealing lehr.
At the hot end a thin transparent layer of tin oxide or tit
anium oxide is applied on the outside surface of the con
tainers. At the cold end a thin organic layer of polyethylene, 
glycole or stearate is applied on the surface of the bottles.
In addition to preventing the surface from abrasion, the sur
face coating gives a high increase in lubricity of the con
tainer surface. This makes it much more easy to handle the 
glass containers in the fast filling and capping lines.
The coatings are only efficient on one-way containers since * 
they will be removed on returnable containers after 3-5 
washings.

Schedule 6-1-Estimate of technology cost 
No cost of technology.
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The selection of technology and equipment has been based on 
the following facts and assumptions:
1. The plant in Fujairah will have a small capacity - a mini 

plant - and the most advanced and sophistitcated technology 
and equipment can not be used.

2. The plant must be able to make high quality glass containers, 
that are up to the required standard as specified by the 
bottling companies and the franchising companies.

3. The batch plant must be automatic.
l+. The furnace must have a satisfactory fuel efficiency.
5. The glass forming machines should be I.S. machines made in 

Europe.
6. Some automatic inspection machines must be used,

a) The batch plant
The handling of the raw materials and the design of the batch 
plant are based on the assumptions, that raw materials of 
satisfactory quality will be delivered to the glass plant.
Storage facilities must be available at the plant in order to 
safeguard the production against difficulties which might 
arise in respect to delivery of raw materials.
For the automatic preparation of the batch, the raw materials 
must be stored in steel silos. For cost reasons, however, 
these silos will be kept as small as possible. It is satis
factory if the silos are large enough to store the individual 
raw materials for 5-7 days.
Silos for raw materials
Material 
Silica sand 
Limestone 
Soda ash 
Pegmatite
Premixed minor materials 
Glass cullet

V I .2.2 Technical d e s cription

0Approx, volume, m 
120 
50 
60 
50 
5

60
There should be level indications in each silo. The silos should 
be loaded by bucket elevators or a pneumatic transport method.
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From the silos the raw materials should be transported on 
controlled vibration chutes to the weighing scale. There should 
be two weighing scales, one having a capacity of 750 kg and 
the other one a capacity of 10 kg. Both scales should have an 
accuracy of 0.2 %.
The weighed raw materials should be conveyed automatically to 
the mixer. The mixer should be of the counter current type 
having a capacity of "about *+00 litres. The batch should be 
transported automatically on a conveyor belt to the furnace 
batch silo. The glass cullet should be added on top of the batch, 
when it is transported on the conveyor belt to the batch silo.
Before the cullet is added to the batch it should be discharged 
into a crusher reducing the size of the pieces of cullet to a 
maximum of 5 cm.
The crusher should have a capacity of about 2 tons per hour.
In order to remove pieces of iron from the cullet a magnetic 
separator should be installed on the conveyor belt.
Containers for the hot glass coming from the machines should 
be placed in the cellar underneath the machines. The hot glass * 
should be pulverized by cold water and collected in steel con
tainers having a volume of about one cubic meter.
There should be a separate dust free room for the control and 
operation of the batch plant.Thei-batch preparation should be 
stopped automatically of a silo is empty or if a correct weight 
of a raw material is not delivered to the mixer.
Water should automatically be added to the batch in the mixer in 
order to get a certain humidy of the batch.
The minor raw m iteriais should be mixed in a mixer having a 
capacity of about 50 litres. The premixed minor material are 
then conveyed to the specified silo.
The batch plant should have a capacity of 50 tons per 8 hours.
The batch silo at the furnace should have a capacity of batch 
for two days of production.
The control system of the batch plant should be located on a 
panel in the batch plant control room.
The control installation should include and indicate on an 
illuminated diagram the following processes:
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Control of raw
Control of the
Control of the
Control of the
Control of the
Control of the

material feeding 
dosing 
weighing 
mixing
addition of cullet 
batch transport

When ever there is a failure of any of the systems this should 
be indicated and the batch plant operation should be stopped 
automatically.

b) The furnace
There will be one glass melting furnace with two forehearths 
and feeders in the plant. The furnace should have a melting 
capacity of 50 tons per day.
It may be required at the first re-building of the furnace to 
increase its capacity to 77 tons of glass per day. This should 
be considered when designing the furnace and. when constructing 
the steel structure for the furnace. »
A satisfactory fuel efficiency and furnace life for this size 
of furnace can be obtained with a regenerative as well as with
a recuperative furnace.
Primarily it is recommended to use an end fired regenerative 
furnace. This system is well known by most furnace suppliers.
An advanced type of a recuperative furnace has, however, been 
developed by Heye Glas in West Germany. This type of furnace 
will also be suitable for the Fujairah plant. A detailed com
parison regarding cost of equipment, installation and operation 
as well as furnace lure can only be done after further di
scussions with the suppliers.
There should be a melting area in the furnace of about 26 m 
and a working end area of about 5 m .
The furnace should be heated by LPG gas (light oil can also be used).
The furnace must be made of high refractory materials in order 
to secure a long furnace campaign of minimum five years.
All parts of the furnace in contact with glass shall be electro
cast refractories. The bottom of the furnace shall be covered 
with a zircon refractory material.
The super structure and the crown shall be made of silica re
fractories .
The regenerators of a regenerative furnace should be made of 
magnesia material at the upper part and silica-aluminous material 
at the bottom part.
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The bottom, the tank , the crown and the regenerators shall be 
well insulated.
The total weight of the refractory materials for a regenerative 
furnace is approximately 850 tons. A recuperative furnace will 
only require about ^50 tons of refractory materials.
The steel recuperator should be able to pre-heat the incoming 
air up to 750°C.
For an efficient operation of the furnace it must be possible 
to cool certain parts of the furnace structure. Cooling fans 
must be arranged along the furnace walls. A critical part of 
the furnace is the "throat" where a circulating water cooling 
system must be applied.
A sufficient number of burners with compressed air and oil/gas 
atomizers should be installed in the melting end and working 
end of the furnace. The total capacity of the burners should 
be higher than the required quantity of gas (or oil ) for the 
melting of the glass.
The melting capacity of the furnace should be minimum 1 .9. ton , 
per square metre of the melting area. The consumption of fuel 
at full load should be maximum 2000 kcal per kg of glass.
There shall be spring tension elements in the steel structure 
in order to allow for expension between the refractory material 
and the steel structure.
The steel structure shall include all necessary stairs with 
hand rails and service platforms around and on top of the 
furnace.
The regenerative furnace shall have an automatic regenerator 
reverting system for changing the directions of the incoming air 
and the outgoing waste gas every 20-30 minutes.
In a special dust free room all the control and recording in
struments of the furnace shall be installed.
The control and recording instruments should include:
Automatic temperature control
Furnace glass level regulation
Furnace pressure regulation
Air pressure regulation
Combustion air Volume measurement
Control and indication of combustion air pressure
Oil pressure control
Oil temperature control
Control of compressed air
Safety systems
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A mimic diagram shall show the actual operating conditions in 
the furnace.
The batch shall be distributed from the furnace batch silo to 
the batch charger and into the furnace. The batch charger shall 
have a vibrating type of conveyor and a water cooled pusher.

c) The glass blowing equipment

The molten and refined glass leaves the furnace through the 
forehearths and the feeders. The forehearth is a refractory channel 
with a cooling and a conditioning section. The forehearth is 
heated by several gas burners and the temperature is controlled 
automatically.
The feeder consists of a revolving refractory stirrer through 
which a reciprocating refractory plunger presses the molten 
glass downwards through an orifice ring. A mechanical stearing 
device will cut the glass into gobs having the specified weight 
and shape.
From the feeder the glass gob falls into the blank mould of »
the I.S. machine through a system of scoops, troughs and de
flectors .
A parison of the bottle is formed in the blank mould by a blow
ing operation. The parison is then transferred to the blow mould, 
where the bottle is blown to its final shape. The blow mould 
is then opened and the bottle is taken out automatically and 
placed on a cooling plate, from which it is moved to a conveyor, 
which transfers it to the annealing lehr.
There shall be one I.S. (Individual Section) machine below each 
feeder. The plant will thus have two I.S. machines. Each I.S. 
machine shall work with six sections.
The feeders shall be of the Emhart 14U model. The machines shall 
be automatic I.S. machines of type Emhart EF for single gob 
(and convertible to double gob) operation and with automatic 
lubrication. The machines shall have necessary accessories in 
order to work within a weight range of 200- 600 grams for the 
single gob and 180-^30 grams for the double gob mechanism.
There shall be 10 sets of moulds for different types pf soft 
drink bottles as required by the market. Each set of mould shall 
consist of the following parts:
12 Blank moulds 
12 Finishing moulds 
12 Funnels 
50 Neck rings 
50 plugs
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50 Guide plates 
25 Dummy thimbles 
12 Blow heads 
12 Take-out tongs
In order to prepare the moulds for the blowing operation there 
must be one mould pre-heating furnace. The heating chamber 
should have the approximateidimension of 1500 x 500 x 400 cm. 
The furnace shall be gas heated.
In the plant there should also be one complete set of fixtures 
for feeders and I.S. machines and one set of mould gauges -

d) Equipment for annealing and processing

When the bottle leaves the blow mould of the I.S. machine, it 
has atemperature of about 500°C. The bottle must then be cooled 
to room temperature under controlled conditions in order to pre- 
ventstrain from appearing in the bottle. This controlled cooling 
is called annealing and is carried out in the annealing lehrs. »
From the dead plate of the I.S. machine the bottle should be 
automatically pushed on a conveyor belt, that will take it to 
the lehr stacker. The stacker should be a pushbar stacker for 
automatic transfer of the bottles into the annealing lenr.
There shall be one annealing lehr for each I.S. machine. The 
annealing lehr shall have a cpacity of 30 tons of glass bottles 
per 24 hours. It shall be electric lehrs with 160 kW elements 
and a motor power of 15 kW. The annealing lehr should be 13-20 m 
long. The conveyor belt in the lehr should be about 1.3 m wide 
and the tunnel clearence above the conveyor belt should be 400 mm.
All the lehr must be well insulated. All the four different 
zones of the lehr (heating, fine cooling, quick cooling and 
ventilation) should be automatically controlled regarding the 
temperature.
For each lehr there shall be a control panel for all the instru
mentation and electric equipment.
After having passed through the annealing lehr the bottles are 
arranged in a single line by a lehr unloader(à single liner).
Inspection and some quality control is carried out, when the 
bottles are conveyed on the single line. The first quality 
station is for visual inspection. The bottles must be well 
illuminated, when they pass in front of the inspector. It is 
also an advantage if the bottles rotate at the inspection 
station. Bottles with visual defects are rejected by the in
spector.
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An e le c tr ic  annealing le h r fo r  glass containers

n

Bottles a fte r annealing and inspection 
are transferred to an accumulating table 
and then packed.

s

Bottles packed on pa lle ts  surrounded 
by a p la s tic  shrinkable f o i l .

Prom "Glass Technology", Cheong Moon Gak 
Publishing Company, Seoul
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After the visual inspection station there must be two automatic 
inspection machines in each of the single line. One inspection 
machine should be spindle gauger for the control of the inside 
and outside diametre of the finish (the neck) of the bottles.
The spindle gauger will also check the height and the verticality 
of the bottles.
The other automatic inspection machine should be a check in
spector. This machine will control the bottles regarding checks, 
cracks and crizzles in the finish, the neck, the body and the 
bottom of the bottle.
It is important, that there is a 100 % inspection of all bottles 
regarding all these defects. Bottles which are not up to the 
specified standard must be rejected and removed automatically.
After the bottles have passed the three inspections and been 
accepted they are conveyed on the single line conveyor belt to 
an accumulating table having an area of approximately 3 square 
metres.
All bottles rejected at the forming machine and at the inspection 
stations should be recycled and used as cullet and remelted.
Steel containers having a capacity of about one cubic metre carf 
be used at the different places, where bottles are rejected. 
Bottles must be crushed, as has been mentioned previously, be
fore they are used as cullet. Bottles being recycled from 
customers and consumers may have to be washed as well depending 
on their condition. Before the cullet is added to the batch it 
should be de-magnetized in order to remove pieses of iron.
Coating equipment should be installed at the hco end and the 
cold end of the annealing lehrs. Particularly non-returnable 
bottles, which are palletized should be surface coated.
Some bottling plants want the glass supplier to apply labels 
on the bottles. Permanent ACL labels are applied on some types 
of returnable bottles and a plastic foil covering all the body 
may be used for non-returnable bottles.
When applying ACL labels the bottles pass through a decorating 
machine. This should be automatic or semi-automatic depending 
on the market demand. The decorating machine applies the label 
of a ceramic ink by a screen printing process. Normally up to 
three colours can be applied by a decorating machine.
After the bottles have passed thorugh the decorating machine 
they are conveyed to a decorating lehr.This is very similar to 
an annealing lehr. The bottles must first be heated to 600°C, 
however, and therefore the heating zone is enlarged in the de
corating lehr. When the bottles leave the decorating lehr, they 
are inspected visually and then conveyed to an accumulating 
table similar to the one at the end of an annealing lehr.
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r
A v isu a l inspection sta tio n . The bottles are illum inated and 
they rotate  in  fro n t o f the inspector.
From "Glass Technology", Cheong Moon Gak Bublishing Company, Seoul

Two automatic inspection machines. To the le f t  a machine fo r  
simultaneous o lu g -rin g -h e ig h t gauging and din detection.
To the r ig h t ' an inspection machine which detects cracks and
c r iz z le s  in  the f in is h ,  the neck and the base o f glass containers.
Prom Cheong Moon Gak Publishing Company, Seoul, Korea
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For preparation of the screen it is necessary to have a dark 
room and a coating room with the following equipment:
A semi-autodatic camera 
A film trimmer 
A cutting mat 
A coating bowl
A burner for degreasing of screens
A drying oven
Film developing equipment
A clamping device
A screen developing installation
Screen frames
There is an increasing demand to use pre-printed plastic foils on 
non-returnable containers. A special applicator is needed to 
wrap the foil round the bottles. The bottle with the foil is 
then passed through a hot air installation where the foil will 
shrink round the bottle. *

e) The packaging of the bottles
The packaging of bottles can be done in different ways depending 
on the requirements of the customers. There are three usual 
methods*of packaging bottles by the glass producers:
- Packaging in cartons
- Packaging on pallets with shrink on foils
- Packaging in plastic crates
The bottling plants in UAE like to receive their bottles Dacked 
in cartons. Usually there are 2*+ bottles in each carton. The 
cartons used by the glass container supplier are re-used bv the 
bottling plants after the bottles have been filled with be-r 
verages. The cartons may be re-used a few times. This type of 
packaging is not very suitable for returnable bottles and is 
quite expensive. Its use for beverage bottles is decreasing.
Packaging bottles on pallets and then wrapping the pallets and 
the bottles with a shrinkable film is very common. The most 
expensive part of this system are the pallets. The cost can be 
decreased considerably if the pallets are returned to the glass 
factory. The use of this system of packaging is increasing.
A very common method of packaging bottles is to use plastic 
crates. The crates are paid for by the bottling plants. They 
send plastic crates to the glass plant. The glass plant pack 
the bottles in the plastic crates and the same crates are then 
used by the bottling plants and their customers for папу trips 
of the bottles.
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No special equipment will be needed by the glass plant if the 
bottles are packed in cartons or in plastic crates. The pack
aging can be done manually.
Some equipment will be needed, however, for using pallets and 
shrink foil.
The size of the pallet may be 1000 x 1200 mm and it may be 
packed to a height of over 2 metres.
For this type of packaging it is adviseable to use two automatic 
palletizers for putting the bottles^ on the pallets.
After the bottles and the pallet is covered by the foil, the 
package is moved to the shrinking machine, This is normally a 
hot air column equipped with high temperature resistant gas 
burners.
Two forklifts with a capacity of 2 tons and five hand pallet 
trucks for one ton will be needed.
For handling and transportingof raw materials, moulds, bottles 
and other articles within the glass plant the following tran
sporting equipment will be needed: *

-  2 palletizers for bottles in the packaging department
- 3 lift trucks having a capacity of 1.5 tons each. They should

be able to lift -the goods about five metres. These trucks 
can be used for handling pallets with or without bottles 
in the packaging department and for the transport of packed 
bottles to the storage room and to the delivery trucks.
They can also be used for transport of cullet, moulds, 
machine parts etc.

- 5 manual fork carriages having a capacity of 2 tons and a
lifting range of 1.5 m. Can be used in the batch house, 
in the work shop and in the packaging department.

- 2 wheel loaders (0.5 - 1.0 ton) for the handling of cullet
and raw materials.

- 8 containers of steel about o.6 m^ for various goods, These
containers . can be lifted and transported by the lift trucks,

-15 steel containers (about 0.4 m^) for the transport of moulds 
between the mould shop and the I.S. machines.

f) Service equipment
Quality control and laboratory equipment
All supplies of raw materials must be tested, when they are re** 
ceived at the plant.
There must also be a full chemical and physical control of the 
glass and the glass products during the production. Defects in the glass must be identified.
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When glass containers are delivered to the customers it must 
be checked, that the quality of the products are up to the 
agreed standards and specifications.
In order to carry out all this work the following equipment is 
needed in the glass plant:
For the chemical laboratory:
- Analytical balance (160g— 0.002)
- Test sieving machine
- Laboratory oven (up to 1500°C)
- Drying oven (up to 250°C)

(  ~ Water bath
- Electric hot plates
- Balance (3000 g. - 0.05)
- Polarizing microscope for ring section examination
- Optical pyrometer
- Colourimeter
- Laboratory microscope (objective 40x)
- Laboratory pH-meter
- Water destination apparatus
- Quick moisture meter
- Orsat gas analyzer
- Laboratory glass ware and other equipment for chemical ana

lyses
- Set of laboratory chemicals
- Densitometer
- Bunsen burners
For the quality control laboratory:
-  P o la ris c o p e
- Seed-o-scope
- Thermal shock testing machine
- Internal pressure tester
- Wall thiakness meter
- Impact tester
- Diamond saw
- Set of metering tools (gauges, callipers and other control 
devices)

- Verticality tester



Glass container terms.

D e fin itio n  Ъу Glass Manufacturérs' 
Federation, London
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Height gauge

I r n
Sinking gauge Bulge gauge

P rin c ip les  and an instrument fo r  measuring 
various dimensions o f a glass b o ttle .
Prom "Glass Technology", Cheong Moon Gak, Seoul





MICROCOPY RESOLUTION TEST CHART 
NATIONAL RURFAU OF STANDARDS 
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Workshop
It is necessary in the glasc plant to have a general maintenance 
and a mould maintenace workshop. In a factory operating V* hours 
a day there will be a continuous need for a general maintenance 
and repair work.
The moulds in the glass blowing machines must be looked after 
very well. The moulds have to be elwarvyi and polished from re
sidues of lubricants and from wear at the edges.
For all this maintenace work there must be a workshop in the 
plant with all necessary equipment and there must be technical 
personnel skilled in maintenance work.
The following equipment will be needed in the workshop:
- A lifting plat form
- A steel sheet cutting machine
- A steel sheet bending machine
- A welding transformer *
-  Two welding sets
- A lathe with copying system
- A column drilling machine
- A table drilling machine
- A grinding machine
- A refractory saw
- A sand blasting machine
- A spindle stock for mould polishing
- A set of mechanical tools and instruments
- A set of electric tools and instruments
- A set of wood working tools
- A metal spray coating machine
- A polishing station

g) Civil engineering works
The civil engineering will cover all necessary buildings and 
civil engineering constructions for the glass factory within 
the factory limits.
. » -** The soope of the work will consist :of the following:
- Civil engineering and design work
- Site installation and preparation of the site



- Actual construction works
- Supervision and site management
- Coordination of contacts with local authorities regarding 
provision of water, electricity and road connections to -the 
site

- Soil test must be carried out and it may be necessary to carry 
out the following work as well:

- Pile foundation
- Excavation of rock
- Removal of artificial obstructions in the ground
- Some increase of the foundations caused by specific conditions
- Some exchange of soil
- Any other measures to substitute bad sub-soil
The buildings should be designed for wind forces resulting from 
wind speeds of 35 m/s giving a pressure of 80 kp/m2.
All floors of the process buildings shall withstand a uniform 
load of 2 tons/m. Special machine loads exceeding 2 tons/m2 * 
must be dealt with separately.
The glass plant will consist of the following buildings and 
areas :
- Open’air storage for storage of raw silica 

sand and cullet with the cullet crushing 
equipment.

- Raw material storage hall for storage of raw 
materials supplied to the factory in bags or 
in bulk.

- Batch house for housing of the batch plant 
and the cullet silo.

- Main process building. A single story 
building with cellar is proposed with the 
melting and production equipment on the 
ground floor and the regenerator (if any), 
ventilation and cullet scrapes in the 
basement

- Bottle storage
- Service building
- Social building. Workers dressing and 
washing rooms, staff canteen.

- Office building
- Gate house and weighing bridge
- Pump station house

about 970 m2

about 650 m2

about 110 m2 

about 2375 m2

2about 1560 m 
about 1550 m2 
about 300 m2

about 460 m
2about 66 m
2
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- Foundations for auxiliaries 
(Fuel oil and LPG tanks about 
330 ton total capacity)

- Water storage tank
(Tank about 80 m , 18 m above 
process building ground floor level)

- Roads and parking areas about 3800
h) Auxiliary equipment

Fuel storage and distribution
This proposal is based on the assumption, that light oil will 
be used for heating 'the melting end of the furnace and LPG 
for heating the working end and the forehearths. Should it be 
decided to heat all the furnace with LPG. the capacities of the 
oil tank and the LPG tank should be changed accordingly.
For the light oil (diesel oil)
- Storage tank of 300 tons capacity (one month of operation)
- 2 pumps (one as stand-by) each having a capacity of 40 mJ/hr, 

at a pressure of 3 bar.
- One twin-pump aggregate with 2 pumps (one as a stand-by) with 

filters, valves, thermometers, manometers, etc. Each pump 
should have a capacity of 5001/hr at a pressure of 8 bar.

For the LPG
- A storage tank of 30 tons (about one month of operation)
- Two gumps (one as a stand-by) having a capacity of about 

10 m /hr each.
- Two vapourisers (one as a stand-by) each having a capacity 
of 50 kg/hr. They should be heated electrically.

All the system for storage and distribution should be equipped 
with necessary relief valves, pressure gauges, pressure re
gulators, thermometers etc.
Supply of compressed air
There should be three piston type compressors (one as a stand
by) to supply compressed air to the production equipment.
Each compressor should deliver about 28 m?/min. of air at a 
pressure of 4 bar.
In addition there should be two piston type compressors (one 
as a stand-by) for the furnace and for general purposes.-These 
should give 8 m3 of air per minute having a pressure of 8 bar.

i
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There should also be a main air receiver having a capacity of 
about 1 0 m 3 with manholes, connecting flanges, pressure gauge, 
safety valve and a water outlet tap.
Water supply system
The equipment for the industrial water should include:
- 2 booster pumps (one as a 

Capacity (of each pump) 
Pressure 
Speed
Electric motor

stand-by)
40 nr/hr 
4 bar

1500 r.p.m. 
8 kW q- 2 Cooling towers having a capacity- of 30 m /hour each. The in

coming water will have a temperature of 30°C.
- One water tower having a capacity of 80 ft3. The tower should 

be about 1 8 m  above ground level. There should be two pumps 
(one as a stand-by) for pumping water into the water tower.

Water for sanitary and drinking purposes should be taken directly
from the public network.
Fire fighting equipment
There must be a satisfactory fire fighting system in the plant.
The system should include the following:
- A main ring of water distribution with hydrajits at strategic 

points.
- Two booster pumps (one as a stand-by, to be motor-driven).
The output of the line should be about 120 m3 per hour and 
the pressure should be 3 bar.

-10 stationary fire fighting cabinets. The cabinets should be 
installed on walls. They should be equipped with a hydrant 
and a 20 m long waterhouse with a nczzle.

- 20 wall fire extinguishers having 2.5 kg dry chemical fire 
extinguishing powder. These extinguishers should be installed in:
The office building
The gate house
The service buildings
The factory building
The storage building
The electric service stations
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Lighting
Lighting of all buildings, outside lighting and street lighting. 
Clock and alarm system
Should consist of a master clock in one building and several 
clocks in other buildings, punch-card clocks and siren with a 
range of 500 metres.
Internal telephone system
Cabling and wiring for a opacity of 40 extensions.
Emergency power supply
There should be one emergency diesel generating set for 
automatic start-up at power-breaks of the main electric 
system. The set should include one 4-stroke diesel engine 
and one 3-phase synchronous alternator, output 625 kVA for 
220/380 V, 50 cycles, 1500 r.p.m.
The emergency supply should be sufficient for running the 
cooling of the furnace, the throat cooling, combustion air fbr 
the furnace and the forehearths, compressed air supply for 
reversal operations, batch charging, furnace control etc.
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VII PLANT O R G A N IZATION AND OVERHEAD COSTS

As is shown in chapter VIII, it is estimated, that there will 
be 145 people working in the glass plant. There will be the 
following organization in the plant:

A more detailed organization of the production department is 
shown below:
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General overhead costs are shown in schedule 7. Overhead costs 
for production year 5 as shown on the computer print-outs
are shown below:

Dhs '000
Factory overheads 264.60
Maintenance 850
Spare parts 1700
Administrative overhead 1332
Depreciation 5703.48
Financial cost 1137.35
Total 10987.43

Depreciation
The depreciation for the buildings and the equipment is based 
on the following number of years:
Buildings 20 years 
Furnace 5 years 
Machinery 10 years 
Cars 4 years 
Office equipment 5 years

Using the best refractory materials for the furnace and with 
good maintenance and firing conditions the furnace may last 
for 6-8 years. This is normal in glass plants having good 
technology and skilled people.
Financial charges
It is assumed that a bank loan is taken covering 50 % of the total 
investment costs. The interest is 12 %. There is a repayment 
o\ n? 5 years, starting after a grace period of 2 years.
Alternatively it may be possible for the i hare holders to raise 
the equity to 100 % of the total investment costs.
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VIII MANPOWER
There is no glass factory in UAE and there is probably no man
power available in UAE having satisfactory experience of glass 
container manufacturing. This means that foreign people must 
be selected and brought to the glass plant in Fujairah.
Preliminary investigations by the management of the Ceramic 
Plant and the Rockwool plant in Fujairah have indicated, that 
it may be possible to find the required number of people for 
the glass plant having some experience of glass container manu 
facturing in the Philippines and having an interest in coming 
to a glass plant in Fujairah.
When selecting the number of people for the plant and the re
quired training, it is assumed that it will be possible to 
recruit people with some glass ^ichnical experience and skill 
from the Philippines.
The wages and salaries indicated for the glass factory are 
similar to those used for people from the Philippines working 
in the Fujairah ceramic plants.



The required number of manpower for the glass plant 
is shown below.

Table VIIItl Manpower required.
Function Number
General manager 1
Production manager 1
Sales manager 1
Purchasing manager 1
Accountant 1
Asst, accountant 1
Sales men 2
Office staff 3
Engineers 2 •
Glass technologist 1
Maintenance engineer 1
Supervisors 7
Production staff 8
Skilled labours 59
Unskilled labours 56
Total 145

It is believed that out of these people,
there will only be one local man - the general manager
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Schedule 8 Manning Table
Production department

Department .Engineer Super
visor

Staff Skilled
labour

Unskilled
labour

Raw material 4 4
Batch house 1 4
Furnace 1 4 4
Forming dept 1 1 1 8 8
Annealing, 
insp.

1 4 8

Shrink wrapping 4 4
Screen printing 1 6 4
Ware house 1 3 *
Qual. control 
lab

1 4 6 4

Work shops 1 2 6 6
Maintenance 1 1 6 4'
El. station 1 2
Fuel station 1
Compr. station 1
Service group 4 2
Total 4 7 8 59 56
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Schedule 8-1 Manning table - Labour Production

Department

r;

Raw material

Batch house

Furnace

Forming dept.

Annealing, insp

Shrink wrapping

Shift

iScreen printing

Ware house

Qual. control

Work shop

1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4

Skilled

1
1
1
1

1
1
1
1
2
2
2
2

1
1
1
1
1
1
1
1
3
1
1
1
1
1
1

3
1
1
1
3
1
1
1

Unskilled Total

1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2

2
2
2
2

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
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8-1 (Continued)
Department Shift Skilled Unskilled Total
Maintenance 1 3 1 h

2 1 1 2
3 1 1 2
* 1 1 2

El. station 1 1 1
2 1 1
3

Fuel Station 1
2
3 1 1
k

Comnr. station 1
2
3
4 1 1

Service group 1 1 1 2
2 1 1 2
3 1 14 1 1

Total 59 56 i

| 115
i
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Schedule 8-2 Estimate of production cost:
All foreign workers

Fixed Skilled
Maintenance 6
Service group 4
Total W
Wages: 10 X 1000 x 12 = Dhs 120000
Wages: 6 X 750 x 12 = 'Dhs 54000
Meals: 16 X 220 x 12 = Dhs 42240
Air tickets: 16 x 2200 = Dhs -35200
Sub-total

Variable
Wages: 49 X 1000 x 12 - Dhs 588000
Wages: 50 X 750 x 12 = Dhs 450000
Meals: 99 X 220 x 12 = Dhs 261360
Air tickets: 99 x 2200 = Dhs 21 7800
Sub-total
Total cost wages

wages

Unskilled
4
2

~T~

Dhs 1000 
251.114

1 517.15
1768.60
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Schedule 8-3 Manning table - staff
Total

Administration Number Dhs/month Dhs * 0<
General manager 1 10000 ; 120

x Production manager 1 10000 120
Sales manager 1 5000 60
Purchasing manager 1 2500 30
Accountant 1 3000 36
Asst, accountant 1 2000 24
Sales men 2 2500 60
Office staff 3 1500 54
Sub-total 11 504
Production
Engineers 2 4000 96

x Glass technologist 1 8000 96
x Maintenance engineer 1 8000 -96

Supervisors 7 1500 126
Production staff 8 '1200 115.20
Sub-total 19 529.20
Air tickets 29 x 2200 • 63.80
Total (Local Currency 120 + For. cur. 977) 1097
x expatriates
only general manager local
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The work in the factory will be continuous all days of the 
week. There will be a three shift operation. When calculating 
the number of labourers it has been assumed, that there should 
be four shift teams.
Training of personnel
It appears, that almost all of the people required by the 
glass factory must be recruited from abroad.
At least three of the engineers must be well qualified and 
have good experience from a glass container plant. These three 
engineers are the production manager, the glass technologist 
and the maintenance engineer. They should have at least 5 years' 
experience in their respective fields. It should be an advan
tage if they could stay in the plant for 3 years or mere.
Regarding the other engineers and supervisors it is an ad
vantage if they have some exprience from a glass container 
factory. In particular this applies to the supervisors. The 
supervisors working in the forming department •, at the anneal
ing lehrs and in the work shops should have experience from 
other glass factories.
Special glass experience is also required for the skilled 
labourers engaged with raw materials, the furnace, the I.S.
machines, the annealing lehrs, the screen printing, work shops, 
maintenance and quality control.
The supplier of the plant will arrange a training programme. 
Depending on the skill of the people employed a training a- 
broad will be arranged and should be very beneficient for the 
people concerned and for the operation of the plant.
The training required in a factory abroad as arranged by the 
supplier will depend on the skill and previous glass factory 
experience by the people to be trained.
The following training programme 
be evaluated after the different 
employed.
Employees to be trained
Production manager
Batch plant manager
Furnace manager
Electrical engineer
Glass technologist
Four furnace operators 4
Two I.S. operators 2
Mould maintenance supervisor __

may be appropriate but must 
people have been selected and

Required time 
3 months
1 month
2 months 
2 months 
2 months

x 2 months 
X 3 months 

2 months
T o ta l  man-months 26
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IX IMPLEMENTATION SCHEDULING
Once a contract is signed it will take 20-24 months before 
operation can start in the glass factory. A schedule of a 
project implementaion is shown on chart IX:2. To this schedule 
must be added recruitment of personnel.
Itis an advantage if the key production personnel can take 
part in the erection of the plant and in the installation of 
the equipment. This normally starts after one year from the 
beginning of the implementation. If necessary some of the people 
should have been trained before erection starts.
The production manager, the maintenance engineer and a few more 
of the technical personnel may very well be present from the 
very beginning of the implementation. They should form a 
project implementation team.
The total initial investment costs for the two pre-production 
years as shown on the computer print-outs are as follows :

Dhs '000
Year
Fixed investment costs 
Land site preparation and 
development
Buildings and civil works 
Incorporated fixed assets 
Plant machinery and equipment 
Total fixed investment costs 
Pre-production capital expenditure 
Working capital 
Total initial investment costs 
% foreign currency

__1_
600

5300
75

8324
14-299
6460

20759
44.19

2
75

1210
175

20048
21508
3714
2302
27524

82.84

»

The cost for the project implementation is shown in schedule 9,1
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Schedule 9.1 Estimate of investment cost Dhs *000 
LocalCategory Foreign Total

currency currency
1. Management of project implement 750 750
•»

2. Detail engineering, tendering 250 250 500
3. Supervisor coordination, test 500 1500 2000run and take over of civil 

works, equipment and plant
**. Build-up of administration, 50 100 150recruitment and training of 

staff and labour
5. Arrangements for supplies 25 25
6. Arrangements for marketing 25 25 50
7. Build-up of connections 10 10
8. Preliminary and capital issue 25 25 50expenses
9. Financial cost during con- 25 25struction
Total 850 2710 3560
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Several parts of the project implementation have been discussed 
and evaluated by the prospective share holders of the glass 
plant and some decisions have been taken.
The site for the plant has been selected and it is understood, 
that there will be no cost for the land.
Tendering and evaluation of the bids have been started and the 
fianl evaluation of the bids could be finished within a few 
months. (Before end of 1980
Arrangements for finacing does not seem to create any fundamental 
problems.
The two most important phases to be cleared before a final 
decision can be taken are the processing of local raw materials 
and the decision by the authorities regarding the use of non- 
returnable bottles in the market region for the projected 
glass plant.
These points are further discussed in chapters I, III. and IV.



IX: 2
Month

Signing of contract 
Drawings*for buildings 
Detailed drawings 
Site preparation 
Foundations 
Training
Erection of buildings 
l.st shipment at site 
Last shipment at site 
Erection 
Cold test run

Schedule of project implementation.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

x
X X X

X X X X X X X  X 

X X X
X X

X X X X X X

X X X X X X X X

X

X

X X X X X X

X

(

Commissioning X X
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X FINANCIAL AND ECONOMIC EVALUATION
The viability of this glass container project was evaluated 
by the use of COMFAR (Computer Model for Feasib lity Analysis 
and Reporting) in conjunction with the UNIDO Manual for the 
preparation of industrial feasibility studies. The software 
programme of COMFAR has been developed by UNIDO for the Apple 
III computer.
Some computer prints and schedules for various alternatives 
are attached as appendices.

X.1 The basic alternative
The first alternative of this glass container project evaluated 
by the computer is described in the previous chapters.
It is assumed that 90 % of the production can be sold in the 
domestic market and that there is an export market in Bahrain 
and Qatar. It is also believed, that non-returnable bottles 
willnbe allowed to be used in the region without any re
strictions .
It is also understood in the basic alternative, that indigen&us 
sand, limestone (and/or dolomite) and pegmatite will be avail
able at the glass factory ready to be used as glass raw ma
terials .
The following rate of exchange4 U.AvE. Dirhams to US Dollars 
has been used:
US § 1 = Dhs 3.70

X .2 Total investment cost
As is shown in the computer print-outs (and in chapter IX Im
plementation Scheduling) the total initial investment costs for 
the first pre-production year are (in 1000 Dhs) 20759 and in 
the second year 27524. This makes a total of Dhs *000 48283.
In the production year 6 and 12 the furnace must be re-built. 
Thecost for this is 7350 + 7000 = 14350 all in Dhs '000. In 
addition some transport equipment has to be purchased in years 
5,-10 and 15 for 3 x 150 = 450 Dhs '000.
The total fixed investment costs will thus be 63083 Dhs ’000.

1
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X.3 Project financing
The promoters are considering to pay 50 % of the total in
vestment cost as equity. The remaining 50 % will be paid for 
by arranging a bank loan. It is assumed that the interest 
on this loan will be 12 %. The repayment time of the loan will 
be five years after a grace period of two years.
As an alternative it may be possible for the promoters to 
arrange an equity equal to 100 % of the total investment cost. 
This alternative has been run through the computer as well.

X.4 Alternative studies
The following four alternatives were run through the computer:
1. The basic version (FUJAI 2)
2. No export of bottles (FUJAI 3)
3. All raw materials imported (FUJAI 4)

100 % equity (FUJAI 5)
All the input and data for the basic version are taken from ' 
the preceeding chapters of this study.
In the second version it was assumed, that no bottles could 
be exported. The same quantity of bottles are produced as in 
the basic version but there is an increase of cullet and a re
duction of the raw materials by 10 %. The cost of energy 
used is the same as in the basic version.
In the third version it is assumed, that all raw materials have 
to be imported. In the basic version the silica sand, the 
limestone and the pegmatite were assumed to be supplied from 
local sources in Fujairah. A Turkish offer for these three 
raw materials was selected, if necessary to import.
The following figures have been used:

Dhs/ton Dhs/ton glass
Basic
version

Turkish
offer

Basic
version

Turkish
offer

Sand 60 229.1+0 29.94 114.47
Limestone 60 321.90 6.00 32.19
Pegmatite 60 358.90 6.06 36.25
Other materials 94.72 94.72
Total 136.72 277.63
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In the fourth version (FUJAI 5) it has been assumed, that the 
equity will be 100 % of the cost of the investment. This alter
native was calculated in order to see the effect on the cash 
flow for financial planning. Without paying any interest or 
any repayment, it should be possible to finace the project if 
there is additional equity available during the first two years 
to finace the cash deficit (-3122.11 and -120.57 in 1000 Dhs).
In that case the re-building of the furnace in the 6th pro
duction year could be financed by using the "cumulated cash 
balance." (see appendix xi.8 as written by Dr Ewald Brunner). 
All the alternative studies have been run by Dr Brunner through 
the computer. He has given the following foot notes concerning 
the four versions:
FN 1: Table "Total initial investment costs in 1000 Dhs", line 
^Working capital": 2301.75 inventory of spare parts; correspond 
ing correction for years 1 and 2 has been made because of the 
assumption, that these stocked spare parts will be used first.
FN 2 : Table"Total current investment costs in 1000 Dhs", line 
"Working capital": negative figures in year 1988 (explanation 
see FN 1) and years 1992, 1998: replacement of the furnace 
is reducing production (to 3/4) and therefore less working 
capital is necessary.
FN 3 : Cashflow Discounting: only b) interest payable or. loan 
added back to net-cashflow shows the internal rate of return 
(HR) on total investment at future value (FVAL) which should 
be used.
FN 4: "Total production costs in 1000 Dhs", line "Factory over
heads": This line is containing three cost elements factory 
overheads: 264.6 per year, 100 % fixed and cost adjustments 
for energy:
- reductions in years 1992 and 1998 of 25% because of the re
placement- of the furnace which will decrease the production 
to 3/4 of possible production

- Increases in years 1993 to 2001; the assumption is that for 
producing more than the reference tonnage of glass (15 594 
tons or 100 %) the energy input has to be increased by about 
the same percentage as production will bè increased:
e.g. year 1993-- ^increase of production 20 %----
increase of energy (5274 x 20 % =* +1054)-- ^  264.6 + 1054=p
1318; actually a little bit less (1294,6) is considered as 
total under "Factory overheads".

This is because there was due to a limited storage capacity 
no free line for "Cost adjustments" in COMFAR,
FN 5: Table "Total production costs in 100 Dhs", line "Direct 
costs, sales and distribution":
This line is containing the direct distribution costs
a) shrink palletizing ? per ton of glass x tons of distributed
b) freight ; glass
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X.5 Financial evaluation
Basic version
a) The project shows a loss for the first six years of 37 126.33 

Dhs '000 and then there is a profit during the next nine 
years of 56 322.75 Dhs *000. The reserves as retained profit 
after 15 years are 19 196.4 Dhs '000.

b) The cumulated cash balances are negative for the first ten 
years and then positive through out.
There will be a bank overdraft from the second pre-production 
year to the tenth year of production.

c) The net present value at 12 % discount rate is negative 
(-32 509.76 Dhs *000)

d) The internal rate of return is 3.39 %.
e) The pay back period is 10.9 years.
"No export" alternative
a) The project shows'a loss for the first seven years of

41 111.46 Dhs '000 and then there is a profit -during the 
next eight years of 36 362.29-Dhs *000. The reserves as 
retained profit after 15 years are negative (-4 749.17 
Dhs ’000).

b) The cumulated cash balances are negative for the first 14 
years. There will be a bank overdraft from the second pre- 
production year to the 14th year of production.

c) The net present value at 12 % discount rate is negaitve 
(-40 621.47 Dhs ’000).

d) The internal rate of return is 0.37 %.
e) The pay back period is 14.1 years.
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The alternative of importing all raw materials
a) The project shows a loss for the first seven years of 50 088.39 

Dhs '000 and then there is a profit during the next eight 
years of 29 020.57 Dhs '000. The reserves as retained profit 
after 15 years are negative (-21 067.82 Dhs ’000).

b) The cumulated cash balances are negative for all the 15 years. 
There will be a bank overdraft from the second pre-production 
year to the 15th year of production.

c) The net present value at 12 % discount rate is negative 
(-49 755.91 Dhs ’000).

d) The internal rate of return is recorded as zero on the com
puter print-out. It may be negative, which will not be re- 
corded^bythe computer.

e) The pay back period is more than 15 years.
100 % equity alternative
a) The project shows a loss for the first six years of 25 779.9$ 

Dhs *000 and then there is a profit during the next nine 
years of 56 324.74 Dhs '000. The reserves as retained profit 
after 15 years are 30 544.76 Dhs '000.

b) The cumulated cash balances are negative for the first four 
years and then positive through out. There will be a bank 
overdraft for the first four and for the sixth year of 
operation.

c) The net present value at 12 % discount rate is negative 
(-31 195.61 Dhs ’000).

d) The internal rate of return is 3.62 %.
e) The pay back period is 4.2 years.
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X.6 Cost of packaging the bottles
As is mentioned in part VI:2:2ethere are three common ways of 
packaging bottles by the glass supplier.
- Packaging in cartons
- Packaging on pallets with shrink on foils
- Packaging in plastic crates
The cost of cartons is approximately 350 Dhs per ton of glass. 
The cost using pallets and shrink foil will be:
Wooden pallets 74.49 Dhs/ton glass

None of these two methods of packaging the bottles is fully 
satisfactory for the beverage plants. They have to buy some 
additonal packaging material particularly when distributing 
beverages in returnable containers. This also applies to "
one-way bottles being distributed and sold in the shops as 
"6-packs" or in some other convenient ways.

»

In this study it has been assumed, that the glass plant will 
distribute the bottles on pallets with shrinkable foil. The 
cost for this has been assumed to be Dhs 113.52 per ton of 
glass. This, however, is based on the assumption, that the 
wooden pallets will only be used once. Most often the pallets 
are returned to the glass plant and used several times.
Once the distribution system is developed between a glass 
plant and the bottling plants in the same region it is normal 
to use the wooden pallets at an average of five times. This 
means that the cost of using this kind of packaging will de
crease from Dhs 113.52 per ton glass to Dhs 53.93. This will 
decrease the cost of production by Dhs 59.59 per ton glass.
For the reference year 5, when 12 868 tons of glass bottles are 
sold, it means a reduction in the cost of production of Dhs 
766 804.
For the total quantity of the bottles distributed by the glass 
plant over the 15 years period being studied, it means a de
creased cost of about Dhs 14 million.
When plastic crates are used, the^e ar-e purchased by the be
verage companies and sent free'of'charge to the glass plants.
This is a competitive advantage for(the local glass plant.
A similar arrangement is not possible with a foreign glass container 
supplier.

Shrink foil
Cardboard
Total

7.74
31 .29 -"- 

113.52
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X.7 Foreign exchange effect
It may be assumed, that the price of imported bottles is the 
same as that of bottles being delivered from a plant in 
Fujairah. The saving in foreign exchange will then be the same 
as the price of bottles shown in schedule 3-1.
Figures for import of equipment and production materials are 
shown in table X.7 below. The production figures are based on 
the figures shown in schedule 4-2. Import figures are ahown 
as negative. The -table shows, that there is a deficit in foreign 
exchange during the pre-production years and the first two 
years of production.
The total saving in foreign exchange is approximately Dhs 
233 million by producing bottles in Fujairah instead of im
porting them as calculated for the first 15 years of production.

Table X.7
Foreign. exchange effest in Dhs 1000

Differ. Cumulative 
per year difference

Year Import
fixed
investm.

Import
prod.
material

Bottles
import
saving

Bottles
exported

-2 -9173 -9173 -9173
-1 22801 -22801 -31974
1 -2540 12776 10236 -21738
2 -2794 13430 707 11343 -10395
3 -3073 14850 782 12559 2164
4 -3381 15983 1296 13898 16062
5 -150 -3722 17658 1432 15218 31280
6 -7350 -3068 14230 1582 5394 36674
7 -450U 20954 2327 1877 55446
8 -4950 23114 2568 20732 76178
9 -5445 2 5 S'01' 2833 22889 99067
10 -150 -5989 28125 3124 25110 124177
11 -5989 28125 3124 25260 149437
12 -7000 -4492 20984 2455 11974 161384
13 -5989 28125 3124 25260 186644
14 -5989 28125 3124 25260 211904
15 -150 -5989 28125 3124 21110 233014
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X.8 Import of raw materials
In the basic version it is assumed, that silica sand, limestone 
and pegmatite will be supplied from local sources ii Fujairah.
In the alternative run where all raw materials are imported 
it is shown, that the internal rate of return will be 0 % or 
less. The prices of raw materials used for this alternative 
are from a Turkish offer.
The IRR shows that raw materials with prices as those indicated 
from Turkey can not be used. The prices should not be higher 
than those shown in schedule ‘*-1.
This shows that it is of fundamental importance for the project 
to make further studies regarding the quality and cost of the 
local raw materials in Fujairah.
After having run the various alternatives through the computer, 
the consultant has been informed about prices for raw materials 
in Saudi Arabia. These are very similar to the ones used in this 
study. It is therefore suggested that the quality and prices 
for the raw materials used in Saudi Arabia should be studied in 
detail. *



APPENDIX XI.1

BASIC DATA FOR 
THE PROJECT
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Schedule 3-1 Estimate of Sales revenue
A Returnable bottles Dhs *000

Year Unit Price Quantity sold (tons) 
Dhs/ton Export Local Total

Sales revenue 
Export Local Total

1 1304 - 3400 3400 - 4434 4434
2 1304 170 3230 3400 222 4212 4434
3 1304 170 3230 3400 222 4212 4434
4 1304 255 3145 3400 333 4101 4434
5 1304 255 3145 3400 333 4101 4434
6 1304 255 2295 2550 333 2993 3326
7 1304 340 3060 3400 443 3990 4433
8 1304 340 3060 3400 443 3990 4433
9 1304 340 306T 3400 443 3990 4433
10 1304 340 3060 3400 443 3990 4433
11 1304 340 3060 3400 443 3990 4433
12 1304 340 2210 2550 443 2882 3325
13 1304 340 3060 3400 443 3990 4433
14 1304 340 3060 3400 443 3990 4433
15 1304 340 3060 3400 443 d990 4433

B Non-returnable bottles
1 1548 - 5389 5389 - 8342 8342
2 1548 313 5955 6268 485 9218 9703
3 1548 362 6872 7234 560 10638 11198
4 1548 622 7676 8298 963 11882 12845
5 1548 710 8758 9468 1099 13557 14656
6 1548 807 7259 8066 1249 11237 12486
7 1548 1217 10953 12170 1884 16955 18839
8 1548 1373 12354 13727 2125 19124 21249
9 1548 1544 13896 15440 2390 21511 23901
10 1548 1732 15591 17323 2681 24135 26816
11 1548 1732 15591 17323 2681 24135 26816
12 1548 1300 11694 1299 + 2012 18102 20114
13 1548 1732 15591 17323 2661 24135 26816
14 1548 1732 15591 17323 2681 24135 26816
15 1548 1732 15591 17323 2681 24135 26816



Schedule 3-1 
(continued)
Year

C Total bottles 

Export

(Dhs 1000) 

Local Total
1 - 12776 12776
2 707 13430 14137
3 782 14850 15632
4 1296 15983 17279
5 1432 17658 19090
6 1 582 14230 15812
7 2327 20945 23272
8 2568 23114 25682
9 2833 25501 28334
10 3124 28125 31249
11 3124 28125 31249
12 2455 20984 23439
13 3124 28125 31249
14 3124 28125 31249
15 3124 28125 31249
Schedule 3-2 Estimate of production costs

Sales and distribution costs

Sales costs
(Dhs 1000 per year)

Foreign
currency

Local
currency

Training of sales men 
and merchants

5 15

Advertising 10 10
Travel expenses 15 5
After sales service 10 5
communications
Sub-total 40 35
Distribution costs 
(Dhs per ton of glass)
a) Shrink palletizing

Wooden pallets 
Shrink foil 7.74

74.49

Cardboard 31 .29
Sub-total 7.74 - 105.78

b) Freight
(Dhs per ton glass)
For local market 20
For export market 65

125.

Total

20

20
20

1 1

75

74.49 
7.74 
31 .29 

113.52
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Schedule 3-3 Production prograirme 
Returnab.e bottles

Year 100 % acceptance 
tons

Acceptance
%-age

Saleable 
bottles.

1 4722 72 3400
2 4474 76 3400
3 4304 79 3400
U 4146 82 3400
5 4048 84 3400
6 3036 84 2550
7 4048 84 3400
8 4000 85 3400
9 4000 85 3400
10 4000 85 3400
11 3953 86 3400
12 3000 85 2550
13 3953 86 3400
14 3953 86 3400
15 3953

■

86 3400

Non-returnable bottles
1 7485 72 5389
2 8357 75 6268
3 9274 78 7234
4 10373 80 8298
5 11546 82 9468
6 9837 82 8066
7 14663 83 12170
8 16342 84 13727
9 18165 85 15440
10 20143 86 17323
11 20143 86 17323
12 15287 85 12994
13 20143 86 17323
14 20143 86 17323
15 20143 86 17323
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Schedule 3-3 Total quantity of bottles 
(continued)
Year 100 % acceptance Saleable

tons____________________bottles,
1 12207 8789
2 12831 9668
3 13578 10634
4 14519 11698
5 15594 12686
6 12873 10616
7 18711 15570
8 20342 17127
9 22165 18840
10 24143 20723
11 24096 20723
12 18287 15544
13 24096 20723
14 24096 20723
15 24096 20723

Schedule 3-4 Estimate of production cost
Emissions disposal

Local Dhs
Disposal in sewage system Dhs 800/month 9600

tons
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The following sales can then be estimated.

Returnabel Non-returnable Total
Year tons tons__________  tons
1987 3 400 5 389 8 789
1988 3 400 6 268 9 668
1989 3 400 7 234 10 634
1990 3 400 8 298 11 698
1991 3 400 9 468 12 868
1992 3 400 10 755 10 616
1993 3 400 12 170 15 570
1994 3 400 13 727 17 127
1995 3 400 15 440 18 840
1996 3 400 17 323 20 723
1997 3 400 17 323 20 723
1998 3 400 12 142 15 542
1999 3 400 17 323 20 723
2000 3 400 17 323 20 723
2001 3 400 17 323 20 723

The market of Oman is not included in these figures



IV : 3:3 Summary sheet - Production cost
Production year No. 5 taken as basic year

1 2 9 .

12 868 tons saleable glass 
15 594 tons glass produced

Dhs '000
foreign
currency

Local
currency

Total

Raw materials 1477.06 654.95 2132.01
Utilities 5274.67 5274.67
Lubricants 330 330
Moulds 215 215
Spare parts 1700 1700
Repair cost 850 850
Total 3722.06 6779.62 10501.68

r

r
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IV: 3:1 Estimate of production costs 
Materials and inputs

Dirhams/ton glass

Raw materials
Unit
cost

Foreign Local Total

Sand, 499 kg 60/ton 29.94 29.94
Limestone, 100 kg 60/ton 6.00 6.00
Pegmatite, 101 kg 60/ton 6.06 6.06
Soda ash, 157 kg 580/ton 91 .06 91.06
Sodium sulphate, 4 kg 290/ton 1 .16 1.16
Sodium nitrate, 2 kg 925/ton 1.85 1.85
Selenium, 4 g 110/kg 0.44 0.44
Cobalt oxide, 1 g 30/kg 0.03 0.03
Arsenic, 50 g 3.50/kg 0.18 0.18
Glass cullet, 250 kg ••••

Sub-total per ton of glass 94.72 42.00 136.72

Utilities
LPG gas 2.15 x 105 kçal 

per ton=79 m3
3.42 270 270

Electricity 800 kWhr 0.075 60 60.0
Water 2.5 m3 3.30 8.25 8.25
Subtotal per ton of glass 338.25 338.25
Materials and utilities 
per ton of glass

94.72 380.25 474.97

IV: 3:2 Estimate of production cost (Dhs 1000)
Foreign
currency

Local
currency

Total

Lubricants, sundry, etc 330 330
Moulds, 5 sets per year 215 215
Spare parts of approx. 4 % of 
initial fixed investment cost

1700 1700

Repair cost at approx. 2 % of 
initial fixed investment cost

850 850

Total 2245 850 3095
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Equipment (Dhs 1000 Foreign currency)
Sch ed u le  6-2 E s t im a te  o f  in v estm en t c o s t

1. Production equipment
Batch plant 2154.05
Furnace 6360.75
Glass forming equipment 7525.65
Moulds 429.00
Annealing lehrs 867.90
Inspection equipment 718.50
Equipment for decoration 1796.85
Packing and transport equipment 722.70
Equipment for cullet handling 228.65
Sub-total 20804.05

2. Auxiliary equipment
Workshops 475.50
Laboratory equipment 267.65
Cars and transport equipment 150.00
Office equipment 100.00
Sub-total 993.1 5

3. Service equicment
Compre'ssor plant 1006.50
Water supply system 330.00
Fuel storage and distribution 
system 486.75

Piping 435.40
Electrical installation 2392.50
Energy power supply 235.60
Sub-total 4886.75

4. Spare parts
Sub-total 2301.75
Total cost FOB 28985.70
Sea freight and insurance 1388.30
Total cost CIF Fujairah  ̂^ 30374.00
Inland transport* to'"site 300.00
Total cost at site 30674.00

= Dhs 3
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S ch ed u le  6-3 Summary sh e e t

Investment cost: Equipment (Dhs 1000)
Foreign ■Local Total
currency currency

Production equipment 20804.05 2C804.05
Auxiliary equipment 993.15 993.15
Service equipment 4886.75 4886.75
Spare parts 2301.75 2301.75
Sub-total 28985.70 28985.70
Sea freight and insurance 1388.30 1388.30
Total cost CIF Fujairah 30374.00 30374.00
Inland transport to site -

300.00 300.00

Total cost at site 30374.00 300.00 30674.00
Schedule 6-4 Estimate of investment cost

Civil engineering works (Dhs 1000)
Foreign Local Total
currency currency

1. Site preparation 
and development

675 67 5

2. Buildings and special 
civil works

6020 6020

3. Outdoor works 490 490
Total 71 85 7185

Schedule 6-5 Summary Sheet
Investment cost
Civil engineering works (Dhs 1000)

Foreign Local Total
currency currency

1. Site preparation 675 675
2. Buildings and special 

civil works
6020 6020

3. Outdoor works 490 490
Total 7185 7185



Civil engineering'1 works(Dhs 1000) 
Maintenance and repair works:

Sch ed u le  6-6  E s t im a te  o f  p ro d u c tio n  c o s t

Local currency
Site preparation and 
development

n

Buildings and special 
civil works

25

Outdoor works 5
Total 40

Schedule 6-7 Summary sheet - Production cost 

Maintenance and repair works :

Local currency
Site preparation and 10
development
Buildings and civil works 25
Outdoor works 5
Total 40
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Social service 
Plant management 
Off-site transport 
Purchasing 
Stores
Repair and maintenance 
Power, heat, light 
Steam
Water supply 
Laboratories 
Effluent disposal 
Sub-total
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General administration
Personnel
Training
Accounting and book keeping 
Subtotal

Total
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L. Depreciation 
Buildings 
Furnace 
Machinery 
Office Equipment 
Cars

M. Subtotal

N. Total



359.25 
1272.15 
3067.40

2 0 . 0 0

37.50

4756.30

5020.909.6 55 145 4756.30



The required number of manpower for the glass plant
is shown below.

Table VIII:1 Manpower required.
Function Number
General manager 1
Production manager 1
Sales manager 1
Purchasing manager 1
Accountant 1
Asst, accountant 1
Sales men 2
Office staff 3
Engineers 2
Glass technologist 1
Maintenance engineer 1
Supervisors 7
Production staff 8
Skilled labours 59
Unskilled labours 56
Total 145

It is believed that out of these people,
there will only be one local man - the general manager
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Production department
S ch ed u le  8 Manning T ab le

Department Engineer Super
visor

Staff Skilled
labour

Unskilled
labour

Raw material 4 4
Batch house 1 4
Furnace 1 4 4
Forming dept 1 1 1 8 8
Annealing, 
insp.

1 4 8

Shrink wrapping 4 4
Screen printing 1 6 4
Ware house 1 3 4
Qual. control 
lab

1 4 6 4

Work shops 1 2 6 6
Maintenance 1 1 6 4
El. station 1 2
Fuel station . 1
Compr. station

1
1

Service group i i 2
Total 4 7

8
59 56
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S ch ed u le  8-1  Manning t a b l e  -  L a b o u r-P ro d u c tio n

Department Shift Skilled Unskilled Total

Raw material

Batch house

Furnace

Forming dept.

Annealing, insp

Shrink wrapping

Screen printing

Ware house

Qual. control

Work shop

1
2
3
4

1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4

1
1
1
1

1
1
1
1
2
2
2
2

1
1
1
1

1
1
1
1

3
1
1
1

1
1

3
1
1
1
3
1
1
1

1111
1
111
1111
2
2
2
2

2
2
2
2

1
1
1
1
1111
11
11
111
1
3
1
11

N
N

N
N

 
H

H
H

H
 

CM CM CM CM 
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CM CM CM CM 

CM CM CM 
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CM CM CM 
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8-1 (Continued)
Department Shift Skilled Unskilled Total
Maintenance 1 3 1 4

2 1 1 2
3 1 1 2
4 1 1 2

El. station 1 1 1
2 1 1
3
4

Fuel Station 1
2
3 1 1
4

Compr. station 1
2
3
i+ 1 1

Service group 1 1 1 2
2 1 1 2
3 1 • 1
4 1 1

Total 59 56 115

r

r
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Schedule 8-2 Estimate of production cost: wages 
All foreign workers

Fixed Skilled Unskilled
Maintenance 6 1
Service group 1 2
Total To- “ 6”
Wages: 10 X 1000 x 12 = Dhs 120000
Wages: 6 X 750 x 12 = Dhs 51000
Meals: 16 X 220 x 12 = Dhs 12210
Air tickets • 16 x 2200 = Dhs -35200 Dhs 1000
Sub-total 251.11

Variable
Wages: 19 X 1000 x 12 = Dhs 588000
Wages: 50 X 750 x 12 = Dhs 150000
Meals: 99 X 220 x 12 Dhs 261360
Air tickets : 99 x 2200 = Dhs 217800
Sub-total 1517.16
Total cost wages 1768.60

(

r
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S ch e d u le  8-3 Manning t a b l e  -  s t a f f

Sub-total 19
Air tickets 29 x 2200
Total (Local Currency 120 + For. cur.
x expatriates
only general manager local

977)

TotalAdministration Number Dhs/month Dhs
General manager 1 10000 120

x Production manager 1 10000 120
Sales manager 1 5000 60
Purchasing manager 1 2500 30
Accountant 1 3000 36
Asst. accountant 1 2000 2i+
Sales men 2 2500 60
Office staff 3 1500 51+
Sub-total 11 501+
Production
Engineers 2 1+000 96

x Glass technologist 1 8000 96
x Maintenance engineer 1 8000 >96

Supervisors 7 1 500 126
Production staff 8 ' 1200 115,

529.20
63.80

1 097



S ch ed u le  9.1 E s t im a te  o f  in v estm en t c o s t Dhs *000
Category Foreign Local Total
____________________________________ currency currency______
1. Management of proj¿ct implement 750 750
• »2. Detail engineering, tendering 250 250 500
3. Supervisons coordination, test 

run and take over of civil 
works, equipment and plant

500 1500 2000

Build-up of administration, 
recruitment and training of 
staff and labour

50 100 1 50

5. Arrangements for supplies 25 25
6. Arrangements for marketing 25 25 50
7. Build-up of connections 10 10
8. Preliminary and capital issue 

expenses
25 25 50

9. Financial cost during con- 25 25
struction

Total 850 2710 3550
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Schedule 10-1/1 Initial fixed investment costs (Dhs •000)
Foreign Local Total

1. Land
currency currency

2. Site preperation and development
3. Structures and civil works

67 5 675

a) Buildings and civil works 6020 6020
b) Auxiliary and service 490 490

facilities
4. Incorporated fixed asstets
5. Plant machinery and equipment 30674 ____ 30674
Total initial fixed investment 30674 7185 37859
cost

Schedule 10-1/2 Fixed investment costs
Year - 2 Year - 1

Construction period FC LC Tt FC LC Tt
1. Land - -

2. Site preperation 600 600 75 75
3. Structures and civil 

works
5300 5300 1 210 1 21 0

4. Plant and machinery 1 5674 1 5574 1 5000 1 5000
Subrtotal 1 5674 5900 21 574 1 5000 1285 1 6285

Operation period Year 6 Year 1 2
4. Furnace 7000 350 7350 7000 7000
Sub-total 7000 350 7350 7000 7000

FC LC Tt
Total 44674 7535 52209

►

L



Sch ed u le  1 0 -2 /1  P re p ro d u k tio n  c a p i t a l  e x p e n d itu re

Category From
table

Foreign
currency

Local
currency

Total

1. Pre-investment studies 2 -
2. Prepatory investigations 2 -
3. Management of project 

implementation
9 200 550 750

Detail planning, tend
ering

9 250 250 500

5. Supervision, co- 9 
ordination test run, 
take over of civil works, 
equipment and labour camp

500 6700 7200

6. Build-up of administra- 9 
tion, recruitment and 
training of staff and labour

50 100 1 50

7. Arrangements for supp
lies

9 25 25

8. Arrangements for mark
eting

25 25 50

9. Build-up ox connections 9 10 10
10.Preliminary and capital 

issue expenses
9 25 25 50

11.Financial cost during 9 25 25
construction

Total 1050 7710 8760

Schedule Pre- Production capital expenditure , by year C’000)
10-2/2

Foreign
currency

Local
currency

Total

Construction year 1 775 5685 6460
Construction year 2 275 2025 2300

1050 7710 8760Total
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Schedule 10-3/2 Working capital requirements Year 5
Days Dhs’OOO

I Current assets
A. Accounts receivable 30 1284
B. Inventory

Local raw materials 365 655
Imported raw materials 90 369
Other materials 90 369
Utilities 60 879
Packaging materials 180 730
Spare parts 180 575
Work in progress 9 371
Finished products 15 629

C. Cash in hand 15 229
D. Current assets 5994

II Current liabilities
Accounts payable 875
Net working capital 5119

Schedule 10-3/2 Working capital requirements Year 11
I Current assets Days Dhs’OOO

A. Accounts receivable 30 1712
B. Inventory

Local raw materials 365 1012
Imported raw materials 90 571
Other materials 90 273
Utilities 60 1358
Packaging materials 180 1176
Spare parts 180 575
Work in progress 9 494
Finished products 15 835

C. Cash in hand 15 250
D. Current assets 8256

II Current liabilities
Accounts payable 1212

Net working caoital 7044



Depreciation
Buildings 20 years
Furnace 5 years
Machinery 10 years
Office equipment 5 years
Cars ** years

Depreciation per year - Dhs '000
Buildings 7 185 000:2 = 359.25
Furnace 6 360 750:5 = 1272.15
Machinery 30 67*-. 000:10 = 3067.1*0
Office equipment 100 000:5 = 20
Cars 150 000:** = 37.50
Total **756.30
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1. INTROTUCTION

The Government of FUiairah is seriously considerinq the 
establishment of a class factory to produce qlass bottles.

As part of the Government’s review procedure more detailed 
market information was felt necessary. Consequently GOIC’s 
assistance was requested to carry out a survey of the qlass 
bottle market in the UAR, Bahrain and Oatar.

This report presents the results of GOIC’s market survey on 
qlass bottles in the UAF, Bahrain, and Qatar. Information for 
the report came from existing "in-house" data and contacts and 
particularly from specific interviews with six soft drink 
companies located in the UAE, three in Rahrain, and three in 
Oatar.

Work related to the report spanned the period November 9th 
to December 15th 1983. The interviews were conducted between 
26th November and December 7th 1983.

The report is presented in six sectors:
1. Introduction
2. Sunnary
3. Present Market
4. Future Market
5. Position of Proposed FUiairah Glass Plant
6. Appendices
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2. SUMMARY 

1. Present Market

The major users of glass bottles throughout the GOIC Member 
States are soft drink companies who use them namely for carbo
nated beverages.

TVjo types of glass bottle are in use - the traditional heavy 
weight (approximately 410 gram) returnable glass bottle and the 

(~ newer liqht weight (aoproximately 195 grams) non-returnable
bottles (NR) strong competition is experienced from metal cans 
which account lor at least one third of carbonated drink sales in 
GCC state markets with the exception of Bahrain (5%). The
returnable glass bottle still (1983) represents close to half the 
market in all GCC states with the exception of Bahrain (89%) and 
Saudi Arabia (24%). The non-returnable glass bottle represented 
between 15 and 22 per cent of the market, again with the 
exception of Bahrain (5%).

Bottling companies all report a strong swing av.’av from 
returnable containers to non-returnable cans and latterly NR 
glass bottles.

^  In terms of tonnage the glass market in Bahrain, UAE and
Qatar in 1983 was as follows:

_ Returnable NR Total
 ̂ Tons 4540 6545 11,085

However tonnage above is a very power measure of the glass 
bottle market. Account must be taken of the various types 
(specifications) of bottles and colours demanded. Pepsi Cola 
bottlers for example require a quite different shape colour and 
weiqht bottle to "7-Up" or "Canada Dry" bottlers. During this 
study some 16 different bottle types were identified. Of these, 
however, it may well be worth while considering the manufacturer 
of less than half this number.

2
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Plastic bottles have todate made little impact in the 
carbonated beverage market. Althouqh currently Pepsi Cola 
International is test marketinq a bottle made of Polyethylene 
terephthalate (PET) in Saudi Arabia as a possible replacement or 
alternative non-returnable container to the 13? qlass bottle.

All bottles used by UAE, Qatar, and Bahrain are imported - 
predominantly from the Singapore Glass Company. Other suppliers 
include Malaysia, Pakistan, Turkey, India, Taiwan and the IK.

Prices have fallen sharply since 1°~9 and the present, 
end-1983 contract prices seem to represent a historical low 
(US$) :

Returnable (flint) S 22-19 C & F/gross* : $ 373-332/ton

Returnable (green) $ 21 C & F/qross* : $ 394/ton

NR (flint) $ 12.50-11 C & F/qross* :S 445-392/ton

* Gross = 144

The qlass bottle market is strongly seasonal with orders 
beinq placed between October and December for deliveries durinq 
the following February to March/April.

Approval of a bottle supplier by the bottler's franchiser 
is absolutely essential for marketing, lhe bottle supplier must 
have an approval mould and several batches of bottles will be 
tested by the franchising groups (e.g. Itepsi Cola International, 
Canada Iky International etc.). If satisfactory the bottle 
plant gets an approval certificate and goes on the best of 
approval bottle suppliers. This supplies to both returnable 
and non-returnable bottles.

3
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Ov/crnmrnt attitude to glass hottlrs is a ^  imrrytant 
feature of the market. Presently the use o* glass bottles of 
anv tvpe in schools in Ontar is banned by the authorities and it 
is understood there are also some restrictions in the us- of 
glass bottles in schools in UAP. In the general market there 
haw heen recent mows by the municipality authorities in V\F. to 
ban the u.se of NR glass bottles. Currently there is a six 
month stav of execution or trial period while the authorities 
watch the situation and the bottlers make efforts to collect and 
dispose of NR qlass bottles discarded in thr* Hubai and Shariah 
areas. There aonear to haw heen no such moves in anv other 
CCC state. Clearly, however, if there is anv banning cr NP 
qlass bottles this wi'l havp an enormous effect on the future 
six® of tb*' qlass bottle market - in short if it barrens there 
will be no growth.

2. Future Market

This is a pfu-ticu!arlv uncertain time at which to make 
forecasts of soft drinks consumption and the use of al.ternative 
tvner or containers within th? soFt drinks market. All ti>2
bottlers inf" :*• "lowed were uncertain of tb" futuro on both 
counts. In this review’ a conservative f per cent compound 
qrow’th for carbonated drinks has been assumed for the- 19P3 to 
19RR period.

As for the relative positions of qlass bottles it is verv 
clear that there will be no growth in the absolute number (and 
honoe bottle sales to bottlers) of returnable glass bottles. 
Am’ growth at all in the qlass bottle market is dependent on the 
acceptance of NR glass bottles by the authorities and the 
consumer. In the case of the latter both in the Regional 
Markets and in international markets this acceptance seems to be 
there. Anv legislation however, to ban the NR qlass bottle 
will bill the nlass bottle market for both existing and any new 
supplier-

4



154.

On the assumption that there is no hanning of NR glass 
bottles then the volime of future business depends of the 
penetration oE NR glass bottles in the total carbonated drinks 
market. Present indications- are that this penetration, 
achieved in a very short time, is of the order of 15-20% in 
various individual markets. The possible range of penetration 
is felt to lie between 20% and 40% of the market and the tonnage 
measurement of this range calculated as follows:

Qatar, Bahrain, UAR

NR glass bottle market 
penetration

20 %
40 %

The above plus Oman

NR glass bottle market 
penetration

20 % 24,300 tons 26,700 tons
40 % 48,600 tons 53,200 tons

Of this tonnage 75% can be expected to be flint glass and 
25% green glass.

1986

18,700 tons 
37,400 tons

1088

20,600 tons 
41,100 tons

Future Sunolv. 1983 and 1984 offers the bottling companies 
a "buyers market" for both returnable and NR glass bottles.

To this ccmipetitive situation will be added two new 
regional glass plants in 1984. One of 30,000 tons in Kuwait 
and one of 39,000 tons in Jeddah, Saudi Arabia. There are in 
addition to' the Fujairah project two other possible Regional 
Rrojects - in Chian and in Sharjah.

This supply side together with the possible introduction of 
the PET bottle and the continued presence of the can means that,

5
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ever v;ith "unrestricted take-off" of the NR class bottle all th'' 
elements of the buyers market will remain.

3. Position of Profosed Fuj.nirah Glass Plant

Unless the NR glass bottle market he comes an important ] m i  
term feature of the local soft drink market the market potential 
for a new bottle plant would be extremely limited.

Becomendations. These are as follows:

1) Because of the considerable uncertainty in tkr*
position of the NR olass bottle the whole market 
situation should be carefully monitored for at least 
the next months and probably a year before anv 
decision is made on the pro::osed croiect.

2) Contact with the now Kuwait class conryriv rrav re
valuable in terms of technical and or?TV;rcial
experience.

3) Contact with possible technoloqy suooliers and -roint
venture partners may also he valuable.

4) The position regarding proposed glass plants in  Oman

and Sharjah should be c la rif ie d . There may be

prospects of jo in t ventures in  both these situations.

G
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3. PRESENT MAI3<ET

3.1 Introduction

Th? major users of class bottles throughout tin? GDIC Member 
States arc soft drink companies. These companies use class 
bottles mainly for carbonated beverages and to a much lesser 
extent for fruit juices and cordials. There are several 
drinking water bottling companies located throughout the member 
states but these all use plastic (P\AZ) bottles. 

s* .
Regional soft drink companies traditionally used and sold 

drinks in only one type of container - the returnable glass 
bottle. This is a strong glass bottle weighing between 370 to 
450 grams depending on the specifications of the particular soft 
drink company. This bottle is returned to the bottling plant 
many times and is refilled. Using the returnable glass bottle 
the soft drink companies require to purchase a large number of 
glass bottles. When initially starting-up or expanding 
operations (e.g. additional bottlinq lines) but thereafter 
purchases are much smaller and simplv to cover breakages and 
otherwise srxuled bottles.

In many markets outside the Gulf Region, for example North 
f  America, Western Europe and Japan, the returnable glass bottle

has almost disappeared as the result of the introduction and 
rapid acceptance by consumers of non-returnable containers. 

^  These non-returnable containers are metal cans (tin plate or
aluminium), non-returnable glass bottles, and most recently 
plastic bottles. The plastic bottles are made from polyvinyl 
chloride (PVC) and increasingly from polythylene terephthalate 
(PET) since the latter seems to be regarded as providing no 
possibility of health risks. The non-returnable glass bottles 
are much lighter than the returnable glass bottles; on average 
of 195 grams compared with say 410 grams.

7
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Ibis trend towards non-returnable containers is also 
increasingly apparent in the Arab Gulf State's markets. The 
Jtegional soft drink manufacturers are well aware of this trend 
and are increasinqly offerirle alternative non-returnable 
containers to their retailers and consumers.

Within the last few years regional soft drink companies have 
started to sell canned soft drinks, initially on a filled' 
imported basis, but several have now installed lines for 
making-up and fillinq cans. Soft drinks in cans have probably 
moved from less than 10 per cent of the totalled carbonated 
drink market in the mid-1970's in the GCC countries to 
approaching 50 percent in 1983.

(
More recently an alternative third container - the 

non-returnable glass bottle (NR glass bottle) has been offered 
by the Ragionai soft drink companies. While soft drinks in 
non-returnable qlass bottles have featured in the GCC markets 
for sane years they have heen traditionally imported by import 
aqents/wholesalers rather than by tb* soft drink companies, 
within the last four years (and for several companies this year,
19?,3) local soft drink companies have started offering drinks in 
non-returnable qlass bottles. Until this year (1983) all these 
drinks in non-returnable glass bottles were imoorted filled. 

f  This year, however, two soft drink factories in UAE started to
import empty non-returnable glass bottles for filling at their 
own plants and several other companies are expecting to follow 

f  suit in 1984. NR glass bottles probably account for about 20
per cent of all carbonated soft drink sales in 1983 within the 
GCC countries.

As yet, Plastic bottles for carbonated drinks are almost 
non-existent in GCC markets. Some imported filled large ( llj 
- 2 litre) PET bottles have recently appeared and Pepsi Cola 
International is currently test marketing 0.25 litre NR PET 
bottles in Saudi Arabia as a possible replacement or alternative 
to NR glass bottles.

157.
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3.2 Demand for Glass Bottles

<

f

c

3.2.1 Present Demand for Carbonated Beverages by Container Type 
in GCC countries.

It is estimated that total consumption of carbonated 
beveraqes in the GCC countries was equivalent to 138 
million cases (24 units per case) of 0.25 litre containers 
in 1983. This is the most jx>pular size of soft drink 
container units in the Iteqion althouqh there are varia
tions in actual sizes ranging up to 1.5 litres. This 
estimate covers both imported and locally produced 
beveraqes. Table 1 presents the detached estimates of 
consumption by country and container type and is based on 
market information provided by FPpsi-Cola International 
(Dubai). On the basis of this “information the Saudi 
Arabian Market is very much the largest in tS' U>uion.

Table 2 re-presents Table 1 data so as to show the 
proportions (percentages) of returnable glass bottles, 
cans and non-returnable glass (NR qlass) within total 
demand estimates. Overall cans are the most popular
container type (47*) followed by returnable qlass bottles 
(33*) and NR qlass bottles (20%). There are, however, 
considerable variations between countries. In Bahrain, 
for example, returnable glass bottles strongly predominate 
(89%) this compares with the position in Saudi Arabia 
(24%), UAE (42%), and Qatar (48%). In 1983, plastic 
bottles for carbonated beverages are used only in insigni
ficant numbers.

9
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TABLE 1
Estimated Consumption(1) of Carbonated 

Beverages by Container Type, 1983

(Million Cases - All numbers rounded)

Country Unit Returnable
Bottles

Cans Non-return- 
hle bottles

'’otad

UAE Million Cases- 3.7 4.0 1.2 8.9
Oman 250 ml size 2.5 1.9 0.8 5.2
Bahrai n equivalent 4.8 0.1 0.3 5.4
Oatar 1.4 0.9 0.6 2.9
S. Arabia 22.9 52.4 21.0 96.3

9.5 5.7 3.8 19.0

Total oC 
above 44.8 65.2 2,7

___________ 1

137.7

».

C

Note: 1) Includes locally produced and imported.
Cas? = 24 containers

Source; GOIC estimates based on indications provided by Pepsi 
Cola International (Dubai)

10
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TABUS 2
Estimated Consumption^) of Carbonated 

Beverages By Container Type, 1983

( % rounded )

Country Returnable 
Bottles **

Cans Non-re t urnable 
bottles **

Total

UAE 41.5 44.7 13.8 100.0
Qnan 47.3 36.4 16.4 100.0
Bahrain 89.2 5.4 5.4 100.0
Qatar 48.4 32.3 19.3 100.0
Saudi Arabia 23.8 54.5 21.8 100.0
Kuwait • 50.0 30.0 20.0 100.0

Average of 
above

32.5 47.4 20.1 100.0

Note: * Includes locally produced and imported.
** Glass

Source: GDIC estimates based on Market indications provided
by Pepsi Cola International (Dubai)

11
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3.2.2 Prirent Demand for Glass Bottles in Qatar, Bahrain and
UAF

Baser! on information qiven durinq interviews with 
11 soft drink manufacturers and the reqional office of 
Pepsi Cola International the market in 1983 for qlass 
bottles in PAR, Bahrain and Qatar in broad terms is as 
follows:

TABLE 3
Summary in Braid Terms of Glass Bottle Demand,

UAE, Bahrain, Qatar, 1983

Units
' 1 1

Returnable Non-Returnable Tbtal

Flint or white Green Flint Green Flint iQreen
i1i

Both 
Col ours

1 nm arose* 58.1 1 9 . 7 233.0 - 201.1 I 10.7I 310.8 1
rTons** j 3460 1080 6545

.

_ 9005
_______

1
! 10801t

11,085

Note: * Gross - 144
** See table 4 for conversion basis of bottle units to tons 

Source: GOIC Estimates (see Table 4)
Two colours of qlass, flint or white and green, are the 

only ones in regular demand by the 12 bottling units in the 
three countries.

Howsvor the broad numbers of bottles and tonnane estimates 
are not the imoortant features for a supplier rv* potential 
supplier of qlass bottles. What is important are the types of 
bottles demand, returnable and non-returnable, their colour and

12
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then, particularly, the specific individual tvi:os of bottles 
demanded hv the various bottling companies. Each bottlinq 
company is buying bottles accordinq to a strict specification 
laid down and enforced by the international Franchising qrouD 
e.q. "7-Up" International, F^psi-Cola International, Canada Dry 
International etc. This applies to whether the bottles are 
returnable or non-returnable. All the bottlinq companies are 
holders of Franchisis and consequently are qoverned by strict 
specifications which vary considerably not only between major 
groups, e.q. Pepsi and Canada rty, but within the individual 
brand ranqes, e.q. Pepsi ranqe, there are several types of 
bottle. The non-returnable glass bottle does appear to be more 
uniform in specifications (e.q. weiqht) but variations between 
bottlers requirements still exist in shape and plastic coatina/ 
lables/cans.

In practice in 1933 among the 12 bottlinq companies there 
were found to exist 9 different types of flint/white returnable 
bottles, 5 different typos of green returnable bottles, and 2 
different tr/nes of flint non-returnable bottles. This detailed 
pattern of 19R3 demand is shown in Table 4.

As far as the potential bottle supplier is concerned to 
meet the specifications of a particular bottler he must have a 
specially designed and approved bottle mould. One informent 
suggested that the cost of a single bottle mould would not be 
less than US$ 3000. Thus to fully satisfy tbs 1983 glass
bottle market in UAE, Qatar and Bahrain a glass bottle producer 
would require 16 different moulds. In practice as Table 4 
shows some types of bottles are required in very snail 
quantities only and would be uneconomic for a new producer to 
supply.

At the present time the larqer volume type of bottles are 
(8 different moulds):

13
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Corrpany/iype Tons Colour
RETURNABLE

1950
850

F lin t
Green

F lin t
F lin t

F lin t

F lin t

Canaria Dry "U t ility "  
"7-Up"

Canada Dry 

A lkola

375
230
150

490

NR

PC Cola 4215 F lin t

F lin tDouble Cola 2330

Demand fo r glass bottles exhibits a strong seasonal 
pattern. A ll the bottlers contacted place their orders between 

October and December for delivery the next February and March 
and less frequently A p ril. This is  a very concentrated buvinq 
pattern.

L
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ESTIMATED PURCHASES OF GLASS BOTTLES BY SOFT £RI

(1000 gro

BOTTLE TYPE FLINT (WHITE) BOTTLES

COUNTRY
PEPSI 

(410 gms)
"7-UP" 

(370 gms)
Canada

Dry
Spot Kola (450 gms)

Canada
Dry

"U t i l i ty "  
(450 ams)

Canada
Dry

"Mixes" 
(250 qms)

Alkola 
(410 gms)

(

RETURNABLE
QATAR 5.0/10.0 4.5/4.5 1.5/1.0 1.0/1.0 0.3/0.3
BAHRAIN 15.0/15.0 2.5/2.5 2.0/2.0 3.5/3.5 0.3/0.3 -

UAE 8.0/8.0 - - 3.0/3.0 1.0/1.0 2.5/2.5
TOTAL OF ABOVE 28.0/33.0 7.0/7.0 8.5/3.0 7.5/7.5 1.6/1.6 2.5/2.5

TOTAL RETURNABLE (TONS) 
1932 1650 375 230 490 60 150
1933 1950 375 230 490 60 150

NON-RETURNABLE (NR) (195 gms) (195 gms) (195 gms) (195 gms) (195 gms) (195 gms)
QATAR - - - - - -

BAHRAIN - - - - - -

UAE - - - - - -

TOTAL NR - - - - - -

TOTAL NR (TONS)**
1982

i
;

i -!
1983

1
9

NOTES: * Gross = 144
** Converted to tons on follow ing basis 195 gms » 28.03 kg/gross 

250 gms - 36.00 "
370 gms * 53.28 "

400 < 
410 i 
450 <

SOURCE: GOIC Estimates tased on interviews" with leading soft drink manufacturers.
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COfPANIES IN QATAR* BAHRAIN* UAE " 19S2/1983

* rounded)

GREEN BOTTLES

Ikola 
oda/ 
onic 
D ams)

RC Cola 
(400 gms)

Mazza/ 
Limca 

(400 gms)

“Double
Cola"

PEPSI 
"Team" 

(410 gms)

"7-UP" 

(370 gms)

Canada
Dry

"Hi-Spot" 
(450 ams)

Canada
Dry

Singer Ale 
(250 oms)

Alkola  
Zaamzam" 
(400 gms)

0 .2/0 .2 2. 5/2.5 0 .4/0.4

- - - - i . 0/1.0 5 .5/5.5 1. 5/1.5 0 .2/0 .2 - i
5/0.5 - 3 .0/3.0 - 0 .4/0.4 8 .0/8.0 - - i— i
5/oT5 - 3 .0/3.0 - 1 .6/1.5 16.0/16.0 1. 9/1.9 0 . 2/0.2

1

30 175 95 850 125 10 '

30 • 175 95 850 125 1C

5 gms) (195 gms) (195 gms) (195 gms) (195 gms) (195 gms) (195 gms) (195 gms)
;

(195 gms)

- - - - - - •
- 0/150.0 - /S3.0 - - - - -
- 0/150.0 - /S3.0 - - -

(
1• (

- 0/4215 - C/2330 - - - -
j1
1

1

* 57.60 kgs/gross 
= 59.04 -
* 64.80 "

15
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3.3 Supply of Glass Bottles

3.3.1 Imports

Import statistics for glass products are not 
sufficiently or oonsistenlv available to provide any 
worthwhile quidanoe in ascertaining the present market 
size or sources of supply. Reliance has therefore been 
placed on information provided ty the various bottlinq 
companies interviewed.

10 of the 11 bottlinq companies interviewed reported 
buying bottles from Singapore - Singapore Glass Company.
Although this company was not always the sole source of 
bottles it is probably supplying (1983) atxout 75% of all 
returnable bottles but less than 50% of non-returnable 
bottles. In the case of returnable bottles Malaysia,
Taiwan and UK were given as alternative sources aund in 
1983 probably Malaysia supplied more NO bottles than any 
other supplier. Several buyers stated that the Mainysian 
supplier was a "Sister” company to Singapore Glass.

In 1934 it is understood that the leading suopliiers 
of bottles will be Singapore Glass (returnable .nd tNR) 
Taiwan (NR), Malaysia (NR).

Actual purchases in 1982 and 1933 v>ere reported Sr or* 
the following countries:

Returnable Non-returnable

Singapore
Malaysia
Pakistan
Turkey
India

Singapore
Malaysia

i f

Taiwan
U.K.
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In addition to the above quotations vere received 
from Spain (NR) and E. Europe (returnables). Almost all 
bottlers interviewed spoke very hiqhly of Sinqapore Glass 
qualitv and of their competitive prices and good service.

In the case of bottlers in UAE, Bahrain and Qatar all 
bottle supplies are imported from outside the GOIC 
Region.

3.3.2 local (OCC Region) Mottle Supply Souroes.

At the present time there is onlv one bottle glass 
plant in operation. Ibis Diant is the National Glass 
Company and is ’neater! in Dammam. The company has been 
in operation since about 1970 and has a single 50 ton/dav 
furnace and two bottle mouldinq lines. Annual capacity 
is ciuoted as about 15,000 tons. Glass sand is brought in 
by truck from the Riyadh region.

None of the 11 bottling companies interviewed 
currently purchase from National Glass. Several compa
nies stated that in the mid-1970's they had purchased 
from Nationcil Glass but had found the quality of bottles 
and their packaqinq to be entirely unsatisfactory to the 
extent that they will now not even consider any offers 
from the company.

In the future this situation will chanqe with a new 
30,000 tor. glass bottle factory consuming on steam in 
April 1984 in Kuwait and also the possibility of a 39,000 
ton plant in Jeddah (Saudi Arabia) also going into 
production in 1984/5. Table 5 below gives details.

17



TABLE 5
New Glass Plants in QCC Region 1984/85

Company Location Annual Capa
city (tons)

Product s/omrments

Gulf Glass Sebhan Industrial 30,000 Returnable and NR
Manufacturing Estate (Kuwait) glass b; ’-ties.

[Kuwait Industrial 
Bank Supported Pro
ject 1. Start-up

1 April 1984.

Saudi Glass Jeddah (Saudi 39,000 Returnable and NR
Comoanv Arabia) glass bottles. 

(Project reported 
to be under imple
mentation) . Possible 
start-up 1984/4.

r
Sources: ODIC Information

( In addition two other plants are known to be under consi
deration but their exact status is unknown at this time. The 
first is in Oman, where the Ministry of Commerce and Industry 
has commissed a feasibility study for a 20,000 ton glass bottle 
plant with expectations that upto 75% of the sales will be 
outside Cman to other GCC states, Yemen and East Africa. The 
Ministry is understood to be trying to get the three bottling 
companies in Chian to invest in the project.
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The other project mentioned to the CDIC study team is for 
a glass bottle plant (to produce mainly NR bottles) of unknown 
capacity to he located in Sharjah using flared gas as furnace 
fuel. A Sharjah investment company (which also owns Allied 
Reveraqes - "Double Cola") is the promotor of this project. The 
seriousness and exact status of this project is unknown to the 
GDIC study team.

Although not strictly a local supply source it is worth 
mentioning that a new glass plant using Japanese technology was 
started up in Pakistan in 1983 by a prominent Qatari businessmen. 
Todate only trial orders have been secured for tbi Pepsi bottling 
plant in Doha and it is understood that quality control problems 
are being experienced not on glass quality but on the applied 
ceramic table operation.

»

3.3.3 Prices of Glass Rottles

Prices of qlass beetles have been falling over the last 
three years and currently (December 1983) bottlers are benefiting 
from the lowest price quotes ever. Competition is very strong 
and it all bottlers reaeive several quotations and experience a 
"buyers market".

The following is the reoent and present prices of various 
types of glass bottles purchased by soft drink companies in UAE, 
Qatar and Bahrain. Overall it was found that prices paid by 
bottlers were fairly closely ranged.
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TABLE 6
Recent Price Indications for Glass 
Bottles in UAE, Qatar and Bahrain

Bottle Type Source Price Terms
US$ qross(l) US$ ton(2) (3)

Returnable (flint) Singapore 1981 S 32 542 C + F
(410 grams) 1982 $ 27

1983 $ 22-19
457
373-322

C + F 
C + F

Returnable (Green) Singapore 1981 $ 31 619 C + F
(370 qrams) Malaysia 19R2 $ 24-26 

1983 S 21
488-450
394

C + F 
C + F

NR (Flint) 
(195 grams)

Singapore
Spain
Taiwan
Malaysia

1983 S 11.0 
12.50

392
445

C + F

Note: (1) Gross = 144
(2) Conversion to tons as per table 4
(3) All prices include cardboard carton packaging

Source; GOIC Estimates based on information supplied fcy 11 soft 
drink companies.

Traditionally the terms of contracts have been on the basis 
of sight drafts but at the end of 1983 30 days and even 90 days
credit (Taiwan) was apparently being offered for 1984 deliveries.

Packaging is in cardboard cartons (Returnables) often on 
wooden pallets (these pallets are charged extra) NR bottles may 
be in cardboard cartons or on cardboard trays shrink-wrapped in
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plastic film. Aqain the cartons are palletised. The cardboard 
cartons are sometimes used by the bottlers to packaged the filled 
bottles.

Printing. A bottle supplier must be able to supply bottles 
printed according to the buyers specification. In the case of 
returnable bottles this can be up to 3 colours by the ACL process 
(applied ceramic lable).

In the case of NR bottles these are supplied with and 
_ without lables/printing. At the present time the two bottlers

filling NR’s have different specifications. Double Cola bottles 
have a "Plastic Shield" which is made of polystyrene and is 
printed in two colours. PC Cola NR bottles are imported plain 
and paper lables are put on by the bottler. Pepsi Cola will in 
the future probably be importing unlabled bottles and adding a 
plastic lable at the bottling plant.

Approval of a bottle supplier by the bottler's Franchiser 
• (e.g. Pepsi Cola, Canada tty, etc.) is absolutely essential for

marketing. He bottle supplier must have an approved mould and 
several batches of bottles will be tested bv the Franchising 
groups. If satisfactory, the bottle plant gets an approval 
certificate and goe onto the list of approved bottle suppliers.
This supplies to both returnable and non-returnable bottles.r
3.4 Government Attitude to Glass Bottles

C This is an important feature of the glass bottle market.
The use of glass bottles of any type is understood to be banned 
by education authorities in Qatar. This does yet appear to be a 
fact yet in Bahrain. It was understood from one infonnat in UAE 
that non-returnable glass bottles are not allowed in schools, 
cilthough it was not clear if this was all schools or elementary 
schools only.

21



172 .

On a general market front there have toon moves by the 
Municipal Authorities in UAE to completely ban the use of
non-returnable qlass bottles on the grounds that discarded 
bottles increase litter and create hazards. A meeting between 
bottlers and the Municipality authorities in October 1983 appears 
to have resulted in an agreement to the effect that NR qlass 
bottles will be allowed to continue for a six month trial period. 
In the meanwhile those companies usinq NR qlass bottles, and 
intending to introduce them (e.g Pepsi Cola) will establish a
joint NR qlass bottle collection company with five vehicles 
covering Dubai and Sharjah. This company will endeavor to
collect discarded NR qlass bottles. In the short term these 
will be stored in a yard and in the lonqer term they may be

t recycled either ly reusing in Ixottlo plants or sold to glass
plants for use as cullet.

The UAF is the only state where anv moves to restrict NR
glass bottles appears to have taken place. Clearly, however, if 
№. qlass containers are banned this has an enormous effect on tlie 
present and future size of glass bottle market. As pointed out 
in sections 3.2.2 / 3.2.3 above, NR glass bottles already in 
19R3, represent the largest tonnage of qlass sales.

Because of this uncertain situation some bottlers, who are 
C not already fillinq NR qlass bottles, are undecided as to whether

they will fill NR bottles next year (1984). They intend to 
follow events closely and to investigate the potential of plastic 

C (PET) bottles. The most advanced in this latter activity
appears to bo Repsi-Cola International (PCI) and its various 
Franchise holders. PCI is currently test marketing 0.25 litre 
PET bottles in Jeddah and informing its Regional Franchise 
holders of the results. The objective appears to be two fold - 
a fall back position if NR qlass bottles are banned and even if 
they are not an alternative pack and hence marketing innovation 
for Pepsi Cola bottlers over their competitors.
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4. nmiRE MAFKET FOR GLASS BOTTLES

4.1 Demand Side.

4.1.1 General Factors.

Tins is  dependent on the growth of the soft drink 

market as a whole and on the re la tive  shares that qlass 

containers, returnable arid non-returnable, are able to 

retain (returnable) or reach (Nil qlass b o ttle s ).

4.1.2 Growth in  Soft Drink Demand.

This is  a p a rticu la rly  d if f ic u lt  time at which to 
t ry  to make demand forecasts. A ll the bottlers 
interviewed ware very uncertain about future levels of 

sales -  with the exception of the one new entry (A llie d
Bevoraqos -  Double Gola) a ll bottlers had experienced a 
fall  in demand in 1983. A 1(1 p.-r cent fall during 1002 
to 1983 was indicated several times. Previously total 
sales of soft drinks were fe lt  to have been growing at 

between 10 and 15 per cent a year.

Some bottlers appear to anticipate re la tive ly  slow 

C growth in carbonated beveraqes and have consequently

introduced new product lines in f r u it  juice based or tyfo 
non-carbonated drinks packaged in aluminium f o i l ,  paper/ 

( "  fo i l  composite packs or in p lastic  cups. None o f these

companies was contemplating the use of qlass bottles or 

indeed PET bottles for th is  type o f product.

At th is  point in time i t  does not seem unreasonable 
to project a 5 per cent compound qrowth based on 1983 

market size estimate given in table 1 in section 3.2.1 

above.
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Ihe results o£ such a projection in terms of number 
of cases arc shown below. These estimates include 
locally produced and imported carbonated beverages. It 
is expected that locally produced beverages will increase 
their share of consumption at the expense of imports as 
product lines are expanded (cans) and new product lines 
added e.g. diet beverages.

TABLE 6

Projections of Total Carbonated Beverage 
Demand 1983 - 1988 
(Million cases*)

Country 1933 1986 1983
Comoound 
Grov/th 

Rate 1033-38
Qatar 2.9 3.36 3.70 5%
Bahrain 5.4 6.25 6. 39 5f
IJAE 8.9 10.30 11.36 5?.
Oman 5.2 6.02 6.64 5»

Total of Above 22.4 25.93 28.59 5%

NOTE : * Case = 24 units. 
SOURCE : GOIC Estimates

4.1.3 Relative Future Positions of Glass Containers in Soft 
Drink Market.

This is espscially difficult to try and p-edict at 
the present time, not only for the GOIC study team, but 
for every bottler in the industry.
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What is clear is that leturnahle glass bottles will not 
increase in absolute numbers and there will consequently be a 
decrease in their share of the soft drink market. As a result 
the number of returnable bottles and tonnage estimates for 1983 
shown in table 4 and throughout section 3.2.2 can be reqarded as 
the maximum future demand in UAE, Qatar and Bahrain. Very 
broadlv this means a maximum demand for flint returnable bottles 
of 3500 tons and 1100 tons of green returnable bottles. Within 
these total tonnages there are of course 14 different types of 
bottle.

The key question is what will be the position of the NR 
glass bottle. Clearly if legislation is enacted banning MR 
glass containers or restricting their use there may be no place 
whatever for NR glass bottles. This extreme position may be 
unlikely and while worried about the prospect of qovernament 
restrictions most bottlers feel that NR glass containers are 
good containers with, hiqh consumer and retailer appeal . Several 
boctlers are installing or ordering new bottling lines which 
will handle NR glass containers. Some bottlers because of the 
uncertainty are ordering lines which will be extremely flexible 
in the type of container that they can handle - ranging from 
cans to large size PET bottles.

^  In 1983 it is estimated that 6550 tons of NR glass bottles
were imported into UAE for filling by two bottling plants (see 
section 3.2.2 above). In 1984 Pepsi Cbla franchise holders in

C Qatar and UAE will be running NR qlass bottle lines while
existing NR glass bottlers intend to expand their outpjt at the 
expense of returnables and cans. Based on indications given by 
4 major bottlers (3 in UAE, and 1 in Qatar) the demand for NR 
qlass containers could rise from 6550 tons to 22,150 tons in 
1984. This demand would involve 3 types of bottle. Without 
restrictions on NR glass bottles, other bottlers will definitely 
follow suit since they feel that they cannot compete effectively
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without also offering NR bottles. PET bottles are
regraded as a possible alternative but much will depend 
on the results of the current best marketing prograntie of 
fepsi-Cola in Saudi Arabia. Todate no one seems sure of 
the price of the PET bottle (0.25 litre size). It is 
felt that the PET bottle will, at least initially, be 
more expensive than NR qlass bottles, but that in any 
case the PET package needs to be thoroughly tested as to 
shelf life and consumer reaction before serious 
commercial inquiries or negotiations are entered into.

In these uncertain circumstances the best that can 
be done is to indicate the position if NR glass bottles 
are not legislated against and achieve various levels of 
market penetration. This is presented below in Table 7 
where market penetration assumptions are ranged from 201 
(approximately the current 1983 level) to 401.
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TABI-M_7
Indicated Tonnage for NR Glass Bottles in Qatar, 

UAE, Bahrain and Oman 1983 - 8R.

t.

c

Carbonated Bcveraqe Demand (Million cases - rounded)
Country (1) 1983 1986 1988
Oatar 2.9 3.4 3.7
Rahrain 5.4 6.3 . 6.9
UAE 8.9 10.3 11.4
Total of Above 17.2 20.0 22.0
Oman 5.2 6.0 6.5
Total of Above- 22.4 26.0 28.5

Tonnaqe of Glass Required at Indicated MR class bottle
penetration (tons/year rounded)(2)

Oatar, UAE, Bahrain
MP Market Share(3)

209 16,ion 18,700 20,600
25? 20,100 23,400 25,700
35* Not applicable 32,800 36,100
40% Not applicable 37,400 41,100
Above plus Oman
20% 21,000 24,300 26,700
25% 26,200 30,400 33,300
35% Not applicable 42,600 46,700
40% Not applicable 48,600 53,200

SOURCES: (1) Table 6
(2) Based on conversion factor of 4.68 kas/case.
(3) GOIC assumptions.
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The above analysis indicates a market for NR qlass 
bottles in UAE, Bahrain and Q atar of between 21,000 (12*- 
markct penetration) to 41,000 tons (40% market 
penetration) in 1988.

If Qnan is included in this assessment the tonnages 
are increased to approximately 27,000 and 53,200 tons 
respectively.

Of this tonnage about 75% can l>? expected to be 
flint qlass and 25?. oreen glass.

4.2 Supply Side.

1983 and .1034 appear to offer the bottlers a 
"buyers market" in both returnable and NR qlass bottles. 
Prices are lover than those of the late 1970's and for 
1984 deliveries credit is beinq offered for the first 
time.

Bottlers appear to have a wide choice of suppliers. 
At the moment these are all outside the GOIC region sino» 
none of the bottlers contacted consider the National 
Class' Company in Dammam as offering high enough quality 
products. fXirinq 1984 two additional reqional based 
suppliers will come on steam in Kuwait (30,000 tons) and 
in Jeddath, Saudi Arabia (39,000 tons).

Possible Reqional Projects in addition to that of 
Fujariah are in Oman where a plant of 20,000 tons is 
under consideration by the Ministry of Commerce and 
Industry and in Sharjah where an investment group (owners 
of Allied Beveraqe - Double Cola) is reported to have 
made some studies for a plant to produce NR qlass bottles 
for their own use as well as those of other bottlers.
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Even if th<’?r> possible proiects tire not implemented 
there will remain very stronq competition from the 
established foreiqn suripliers .such as Sinqaoore Glass, 
Malaysia, Taiwan and possibly from the new plant in 
Pakistan. North Yemen is also understood to be 
considerinq establishinq a bottle plant.

So even if NR qlass bottles have an "unrestricted- 
take-off" the elements of a buyers market mav remain 
since it is difficult to foresee anv capacity shortaqe.

If the PET bottle is introduced as an alternative 
to the NR qlass bottle this will add a new competitive 
element for existinq and nev; bottle supolv companies and 
keep downward pressure on NR qlass bottle prices.

4.3 Attitude of Bottling Companies to a potential nev: 
supplier of Glass Pottles.

The qeneral attitude of hcttlina companies
interviewed v/as positive. T'ney qenera!ly welcome the 
idea of another sunplier and carticul<v.:lv one located in 
the Reqion. The advantages which they saw a reqional 
supplier offerinn were snorter delivery times and the 
possibility of spreadinq deliveries. At the present 
time it seems that bottlers receive several larqe 
deliveries of bottles before the summer season. A local 
supplier miqht be able to offer alternative and less 
lumpy schedulinq of deliveries.

All bottlers stressed that any new plant must be an 
approved supplier and offer good quality products 
consistently.

In terms of price all bottlers stressed that prices 
must match those of imported suppliers.
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5. PCFTTIOC OF PROPOS'D FU7ARTAH CLASS PLANT.

5.1 Market Areas

Unless the NR qlass bottle becomes an important 
lonq term feature of the soft drink market the market 
potential for a new bottle plant would he extremelv 
limited.

If the NR qlass bottle is acceptable to qovernament 
and consumers then the obvious reqional market areas for 
a Fuiariah plant would be UAE, Cbtar, Bahrain and Onan. 
The latter market, however, will depend on what haonens 
atout the proposed qlass bottle nroiect there. outside 
the Feqion the Yemen's and East Africa mav hi possibi
lities.

5.2 Product Mix

re rendins on the economics of production runs the 
I dent should offer only a limited ranae of the most 
popular returnable qlass bottles - principallv the 
"Peosi" and "7-Up" ranqes. Most production would C probably be concentrated on NR qlass bottles. Probably
about 75% of output would be for flint glass and 25% for 
green glass.

(
5.3 Product Approval

This will be absolutely necessary if anv sales are 
to be made at all. Approval of moulds and product 
quality will need to be sought from the leadinq off drink 
franchising companies and particularly Pspsi-Cola, Canada 
I>ry, "7-Up", RC cola, and Double COla.
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s. 4 Product Quality'

It will bo necessao' for this to hr.- first class - 
at least equal to standards offers, for ovnmr>]o, !>/ 
Sinqapore Glass.

5.5 Prices

In the present circumstances it is unlikely that
any new plant could command anv sort of rnicr premium
(without protection).

5. fi Attitude of Bottlers to Nov.’ Sunniior

This is positive Kit cniality <Jvl price must bo 
riqht. Competition is likclv to h>- irrv stronq from
other sunti] j.-rs and no t minium for local ••.•innlv rccms
]ik'->lv to or obtainable.

5.7 Possible Cash Flow Problem

At the present time all the manor bottlers 
contacted concentrate their order im in the inert od 
October to December and take deliverv mainlv in February 
and March. The production of qlass is a continuous 
process consequently on the basis of the present system 
of orderinq/delivery the nev; qlass plant would he 
producinq and financinq stocks. More flexible deliverv 
schedules mav be possible from a reqional based plant and 
should be investiqated.

5.8 Recommendations

5.8.1 In view of the considerable uncertain tv of the
position of the NR qlass bottle it is recormended that 
thr* market situation he monitored clorolv over the1 next
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six months and possibly 12 months hefore any decision is 
mad'» reqardinq th>* project.

5.8.2 The items to ho monitored include the qoverrenont
attitude to NR qlass, the six month triad period of NR 
bottle collecting in Dubai and Sharjah, the result of the 
PFT bottle test marketinq by Pepsi Cola in Saudi Arabia, 
the movement of bottle prices, and actual developments 
eq. new bottlinq lines etc. at the leading soft drinks 
companies in the Pen ion.

5.8.1 Contact with the new Kuwait Glass plant company m . T /

be- valuable in terms of both technical and cormercial 
experience.

5.8.4 Contact with possible technolnqy sunnliers and
/ joint venture partners m.ay also fie vnluahlo.

5.8.5 The position reqardinq the projects crooosed in 
Oan and Sharjah should be ascertained. There may be 
joint venture prospects in both these situations.

r

c
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5. APPENDICES

r

r
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LIST OF MAIN ORGANIZATIONS CONTACTED

QATAR

Pepsi Cola Factory' - Doha

Qatar Refreshment Company - Doha 
("7-Up")

Al Sharif nr-vrraqon Orqanization - Doha 
( "Canada nr/")

BAHRAIN

Ahnadis Industries Ltd. - Manama 
("Pjpsi Cola")

Refreshment Dradinq Company of Bahrain - Bahrain 
( "7-Up")

C Canada Dry Bottiinq Plant - Manama

UAEc
Dubai Refreshment Company - Dubai 
( "Pepsi Cola")

National Refreshments Company - Dubai 
( "7-Up" & "Canada Dry")

Allied Bevernqes Company - Sharjah 
( "Double Cola")

34



185.

rxibai Mineral Water Company -  Dubai 
("A lto la ", "Zam Zam")

Union neveraqes -  Sharjah 
( "RC Cola” "Maz/.a" "r.imca")

Dixi Cola -  Canninq & neveraaes -  Dubai

Perm Cola International Ltd. -  Dubai 

(Pepr.i Cola Fbqional O ffice)

pvs.

V,



APPENDIX -  I I

OUTLINE QUESTIONNAIRE FOR GLASS DOTTLE 
AND OTHER GLASS CONTAINERS USERS

r
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OUTLINE QUESTIONNAIRE FOR GLASS DOTTLE Ж  OTHER GLASS CQîTAINERS USERS

r

f

r
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I

4. COMPANY IIYHXJLTS

Any CoîTnonts

GLASS Oy.TVMIZÏP. USAGE

r

r

Product used for Glare Containers Urol Unantities used
Type Specifications 1980 1981 1982 1983

1.
2.
3.
4.
r

Any Coiiuîirr, o . q . neanonnlity

► 38
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6. GLASS CONTAINERS - SUTPLY AND PRICES

Any Comnents -  e .p . Price trends. Latest price offe rs  etc.

7. r :o:;-Gragu /a>: ’et n' i ve cc:.t a .t::i:r usage

r

c

Any Special Features/Cornnents
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0. NOtl-GLASS COOTAINEKS - SUPPLY AND PRICES

Container type Specifications Supply sources Prices
1982 1983

1.
2.
3.
4.
5.

- • . . - "

r 9. CCt-MEUTS OU GLASS VERSUS tJON-GLASS OOWTAINERS USAGE

(
e.g. Reasons for choice/substitution/exoected/possible changes etc.
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10. FORECAST OP GLASS CONTAINER USAGE

Product Containers Quantities
Type Specifications 1985 1990

1.
2.
3.
4.
5.

-

Any Special Features/Conwents

11. TURO IAS INC IOL1CY lOH GIAGS CONCAI NUvS

12. ATTITUDE TO HEW (LOCAL) SUPPLIER

1. Prepared to consider?

2. What conditions must new supplier satisfy?
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UNIDO,
P.O.Box 300,
A-1400 Vienna.

Feasibility Studies Section,

15th Hay, 1984

Dear Hr. Behrens, Gloss Bottle Manufacture in UAE.

A soon as possibla after my return here I
looked.into the position of the local gloss project and had
o talk with the person concerned, who advised me as follows.
1. A preliminary licence has been granted to Mohsin Haider 

Darwish to establish a plant to make glass products and 
especially non-returnable .glass bottles for the soft drink 
industry. For a full licence formal approval is needed 
from the Council for Conservation of the Environment, but 
Gordon Wain, our UNIDO Pollution Control Expert,advises 
me that this should present no problem.

2. The shareholding of the new Company, probably to be called 
Oman Glass Manufacturing Co LLC, involves,the two major 
soft drink companies, thereby securing most of their market.

3. The plant is expected to produce 10,000 tons pocked weight 
of bottles initially and their calculations,show it to be 
viable on the basis of the local demand, but there will be 
some surplus for possible export. They expect to go out to 
tender shortly. Total investment capital of about 3.5million 
Omani Rials is proposed. The Consultants MAUL INTERNATIONAL 
of New Jersey and Bombay will be visiting shortly to help
to finalise details, but they believe that there is satis
factory rew material in Oman, though some beneficiation will 
probably be necessary in the case of both quartz and quartzite. 
Dolomite and Limestone according to testing are suitable.

4. Tata were the consultants,who did the first feasibility study, 
with which I disagreed as it did not include non-returnable 
bottles, and ore no longer involved.

5. They are going ahead with this project as quickly as they can 
and expect start-up to be mid to late 1986.

6. Pepsi's tests with PET plastic bottles are said to have been a 
failure ond PET has been dismissed as unsuitable for the high 
ambient temperotures of the Gulf. The non-returnable bottles, 
which have been agreed with the Municipal Authorities have a 
plastic sleeve shrunk on to minimise risk of broken gloss.
Glass bottle collection points ond services arc also to be

P.T.O
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set up by the soft drink companies and the gloss m a n u f a c t u r e r .

There was apparently some tolk of a levy on non-returnable, •
bottlas coming in from UAEr which sounds like o neat non-tariff

« »
barrier!

My recommendation would be to advise Fujairah to proceed 
with a similar sized plant and product range but not to rely on 
the Oman market. With a little judicious cooperation the two 
plants could make some lower demand sizes of glass containers 
for both markets. Similarly raw materials might be obtained from 
Oman rather than establishing their own benaficiation facilities. 
They might also use the services of MAUL EASTERN, the Bombay 
branch of Maul International of New Jersey as-consultants.

With six bottling companies in UAE there should be a 
large sustainable demand for non-returnable bottles and once 
glass containers are available locally other uses for them will 
develop viz sauces, jams, breaking bulk for products like coffee, 
boby foods etc.. Some intelligent market creation should use up 
any spare capacity, if the plant is reasonably flexible in its 
coDabilities and available moulds. ,

Best Wishes,
Yours sincerely,

Patrick Davies.
UNIDO Adviser in Market Research.

PS S-P** eAcp/ /u''wc*’
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IM.KIV.I. « « ( s i *  M 4 H 'l«r«t  . . . . . . . . . . . . . . . .

b ill Mani Iti «ri** IMll ................... .......
•I II rtauklt .............. .....
•I II la*** 11*1*1. 4iml «*4 IMirrrt l ....

IEMi 1 WMt 2 «M i ] «44! 4

1154.14 1215.55 1244.1* I525.24
4.0 *.* 4.4 t.t

545.4* 545.4* 545.44 545.04
*.« 4.4 *.* t.t
4.4 *.* 4.0 t.t
«.» 4.4 M t.t

1144.44 12*4.4* 12*4.44 12*4.44
4.4 4.4 «.« e t

aattBitti •tfttttat •tttttt-B
54*1.14 5444.55 5551.1* 5424.24
1154.14 1215.55 1244.14 1525.24

44.4* 44.4* 40. *4 44.4*
4.0 M 4.4 4.0

■•«•tetta HltlMtt Itl»lttl1
5441,24 5544.55 5S2l.lt 5444.24

0.» *.* 4.4 4.0

5441.24 3544.55 J57I.I* 5444.24
4.4 *.* t.t t.t

51*1.14 5544.35 3121.10 5444.24
1154.24 1215.55 1214.1* 1525.2.4

1.4 4,4 *.* 4.0

«M i 4 «Mito UMtlI «M i 12

2*44.44 2214.12 2212.52 1212.14
4.1 4.4 4.0 t.t

545.41 545.44 545.it 545.44
4.4 *.* t.t M
4.0 *.* 4 4 4.0
*.* 4.4 4.4 4.0

12*4.44 1244.04 I244.A* I744.44
4.4 4.4 4.4 4.4

4544.44 451¡,12 4522.52 5477.14
24*4.44 2214.42 2242.52 1732.14

44.4* 44.44 44.44 4*. W
«.) 4.4 «.4 «.4

•BBtitltB ««BtBBtBB rrttttttt •Mtttera
45*4.44 4521.42 45*2.52 4417.14

0.» 4.0 4.4 4.4
■ttiatitt •Mia»*»* lltlUIN ■BBBBtttB

4544.44 4521.12 4542.52 4412.14
4.4 4.4 4.4 4.4

4544.4* 4521.12 4542.52 4417.14
14*4.4» 22*4.12 2252.22 1752.14

0.4 *.* ' 4.4 4.0)
Nw-r1



t - V J Í 1 l ¿

APPEHoix xi.4 *Bflnc Vmieti*
( i t t i í M t t t i i i t m n s t t t i r t M c n i i m t i n t m H M

«Mt s 7(Mi 0 Yt«! 7 YttOl 1

I477.04 I7I4.33 1777.30 1474.74
0.0 0.0 0.0 4.0

505.00 545.00 545.04 543.00
0.0 «.0 4.4 0.0
0.0 0.0 0.4 0.0
0.0 0.4 4.0 0.0

I700.00 I700.00 1700.00 1700.00
0.0 0.4 0.0 0.0

iiismtt llttSiri) «ftttCftttt aotiittti
3707.00 3404.33 4017.30 4171.74
H77.04 l?!\S3 1777.30 1474.74

40.00 40.04 44.00 44.00
0.0 0.0 4.0

lllstnil ttssccte* mtMifi
3)07.00 Î5M.B 4057.34 4711.74

0.0 0.0 4.0 4.4
Itrttlttl ■...«Elfi t.ltelïtt КШПШ

3707.00 5504.33 f 4057.34 4711.74
0.0 0.0 0.4 4.4

HtflIKtl Itititett ttltfltlt unititi
3707.00 3504.33 4457.34 43И.74
3417.04 1714.33 1777.30 1474.74

0.0 0.0 4.4 4.0

YfWtIS YtOfri 14 Y6MM3

7707.37 2707.37 2207.37
0.0 0.0 0.0

543.00 543.00 545.00
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

1704.00 1700.00 1700.00
0.0 0.0 0.0

tmiioit lllltfltl tlíífMtt»
4577.37 4527.3? 4577.37
7762.37 2:67.3? 2767.3?

40.00 40.04 40.00
0.0 0.0 0.0

llllllttt Bttsettte ttttsrett
4547.37 4547.3? 4547.3?

0.0 0.0 00
■ lim ili ttttiiitt rtlfiltllt

4347.37 4547.3? 4347.3?
0.0 0.0 0.0

tettatiti Itlttrlll tfltstlll
4547.37 4547.3? 4547.37
2712.37 2202.37 2702.37

0.0 0.0 0.0
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*  ГМ  fMXHlCÎ • * ’  lo c i !  I 6105S
f t ! » î î : î t t : « : t

r i »  V . a r i r l  .........  ..............................................................
o»b»r f l u  a l l e n i i  ............................................................
a l l l i l i n ..................................................................................сигну ..................
I it tilt ..............................................i4.-:«,nvc........ .......13*>H............ .....
I i c t c r *  ora rb aidt  .................................................................

<iib-! : i( ’ ! I ( i c i e r *  coot* I ..........................................
cl  t ' i i ?  n r u b l e  .................................................................
t l f . v t ' . r t t h r  e t t r l t r t i t ...............................
cl l l . i i »  l i lo u r  .....................................................................

I c t i l  b r i e r *  d t t r i c n t i o n  ini I n t e n t e  ................
H f c - f - : ............................................................................

t o t i l  U b r e  I n t e n t e  .....................................................
i r . f r ' * * f * .  O l r l N f  Ob i t i l c ' t t  ..................................

t e l l !  civ.  I r c b r i n g  c o l i c  ...............................................

î l  i t  v i r i c e l e  .......................................................................
01 II l i t t e r  I t o t <I . Oirret l e í  Ind irect  I . . . .

tut nitriti 
Olb»r n a  t i l l r l l l *
« t i l l l l M  ..................
mirer .......Iot;jr .....
mntinibri .........
l o r e *  .........................

brio'» o*ebiel» ,
• u b - t o t l l  I l i c t o r a  c o i t i  I ...........................................
cl t».na v»r ub lt ..............................................
I d v i n i i t u t l * »  o v e h i i d c  .................................................
cl tb tit libcur .................................................
t l l l l t l l l t l i n t l l t t l l l l l t t l f i n i l l l l l l l t t M I I I M

I r t i !  b al er e d e r i d a n e *  m i  I n t a r a i t i ................dir.urnticb ...............
l f i t i i i i i i i s i i i i i m i M i i i i i M i s i i i i i i i t i M i n i t
t i » i l  t a io - c  i n t e n t e  ...................................... ...............
i M e a e ’ t .  o iy r b l t  oc é t b ' t o r t l  .................................

t o U l  vr.uUcturliiQ c o i h  ...............................................
в ' I t W i l f r i d ................... . ......................................a
o< it  l * î w  \ t o t e ! ,  tf t r f t t  ind indirect \ . . . .

10001 1 YEARi 2 YEAR* J nm  «

51?.70 530.90 sio.?e 609.ВО
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

5271.07 5710.07 5771.07 5771.07
i mb. m noe. 0 0 1 М.Ы1 t700.60
«0.00 «50.00 «S'.’.OO «50.00
0.0 0.0 0.0 0.0

701,00 264.60 701.00 201.00
ttIHtfli littttítt SStSBtBBS

«*'0.50 «¿90,77 97Г0.15 8717.07
чг.70 530.90 570.76 001. «0

1717.00 IJW.M 1297.00
ItW.w I0H.C0 1497.00 1051.00

tifiMtt: lltitlttt ttîstrr:: SSSSfîïtï
99A7.L6 99tS.77 looîo.ts 1̂ 5».67
5710.11! 574''.9« Sil'P.IB 5700.91

tieiuut Stïïssriî
1510!.54 15)79.75 15)01.12 I5S00.ti

0.0 0.0 0.0
ttstsittt

Ib7fi.’. Я 15739.75 15701.1? 1301)0.01
517.70 53B.90 570.70 toi, И
2805. c.< 7Ü15.ÍC «Wi.6« 2005.00

7 0 0 0 1  9 7 Е 0 0 П 0 7 0 0 0 1  I I 7 0 0 0 : 1 7

9 3 0 . 9 3 1 0 1 1 . 0 1 1 0 1 2 . 0 1 7 0 5 . 0 0
0.0 0.0 P . O l’ . O
0.0 0.0 0.0 0.0

5 7 7 1 . 1 7 5 2 7 9 . 1 ) 5 2 7 1 . 0 7 5 2 7 1 . 0 7
I 7 t « . b 0 1 7 0 t . 0 0 1 7 6 R . 6 0 n o e . »
« 5 0 . 0 0 1 5 0 . 0 0 « 5 0 . 0 0 0 5 0 . 0 0
0.0 0 . 0 0 , 0 0.0

2 1 3 9 . 0 0 3 0 I B . 0 0 j o e e . o o 1 0 1 1 . 0 0

1 1 7 0 3 . 0 0 1 1 9 9 5 . 0 3 9 7 7 5 . 9 3
9 3 0 . 9 3 t o n . 0 1 1 0 1 2 . 0 1 7 0 3 . 0 1

1 7 9 2 . 0 0 1 2 9 2 . 0 0 1 2 9 2 . 0 0 1 2 9 2 . 0 0
1 0 9 7 . 0 0 1 0 9 7 . 0 0 1 0 9 7 . 0 0 I 0 9 7 . I K I

i n e t t i ? ■ C t B X S t t f t BBBSSSSSX
1 7 5 5 5  « 0 1 3 2 6 7 . 0 » 1 3 2 0 5 . 9 0 1 1 0 1 7 . 9 3
3 9 i e . 9 « 3 9 5 1 . 1 8 1 6 0 0 . 7 5 3 * 6 . 7 5

I l i t i S U I t î t C l t t l titsttttt

1 0 5 7 1 . 7 B 1 9 2 1 9 . 1 0 1 5 1 5 7 . 0 5 u n i . t a
0 . 1 » 0 . 0 0.0 0.0

I t t l l i t c t • t a t t t s s t t t ; t ! t e c t i t l t M t t l

1 0 5 2 1 . 7 1 1 7 2 1 9 . 3 0 1 5 1 5 2 . 0 5 m u , c e
9 3 0 . 9 3 1 0 1 1 . 0 1 1 0 1 7 . 0 9 7 1 0 . 0 0

2 0 0 5 . 0 0 7 B 0 5 . 0 0 7 6 6 5 . 6 0 2 Я 6 5 . 6 0



lettttstrirts fisittmstlli:

YEA*: 3 TEAR: é TEAR: 7 TEAR: B

651.95 580.47 785.84 85»,37
0.3 0.0 0.0 0.0
0.0 0.0 0.0 0.0

5278.67 5778.62 5778.8? 5778.47
i)4p.6o 1708.40 1748.00 1708.40
850.00 P5Î.00 eso.со 850.00

0.0 0.0 M 0.(1
2М.60 -*1053.9<i KH.to 1887.40

881?.вг 7380.3» 8873.73 10580.7»
05». « 580.07 (35.et 858.37

I57Ï.OO 1Я7.01 1Г97.СО 1787.00
1097.00 109T.00 ton.00 1087.00

10101.11? A672.01 11"65.7 > 11887.78
5 288P.B0 38 г 8.88 3846.88

StiSrtTTS
tse-з.:i 1471.01 I52Í8.71 15851.71

0.0 0.0 c.o 0.0
« ts г•5 ï t: ttîSïï:t: ? ïttrïrs
154:8.28 11171.01 15Г.Ч.71 15*51.21

ОМ. 85 M'i.67 ??:,.oo 858.37
№'j.M 2865.6" ?$<5.Ь0 7845,40

7805:13 YEAR:M YEAR:15

1017.0» 1012.08 1112.08
0.0 0.0 0.0
M> 0.0 0.0

5778.47 5278.47 5728.47
me.M 1765.60 !7b0.fcO
850.00 850.0O 850.00

M 0.0 0.0
3838.40 3056.60 M.tO

1ГI:- г ; il etîï г : essstss!**
1188’..88 11993.90 11883.80
1017.0» 1012.0» 1012.08
1787.00 1782.00 129?.O0
1087,00 1087.00 1082.00

I32F5.80 13785.80 13265.80
1714.75 1784.75 1758.25

u t::; :: : aise::::: «ttîîttt
15882.45 15082.55 15085.15

0.0 0.0 0,0
«■ se:r::: î: : : îî: ïî
15082.55 15(82.65 15:85.15
1012.08 10)2.0» 1012.08
2?b5.60 7845.50 7Pki.4*

!
4.V

Ч J
I1 ,



c o n f i a  1 . 0  -  UHtDO Vtrnna —

Total Initial investment costs 1» 1000 OHS

Y n r  ....................................................................................... 1985 tteo

f t l f d  i o v i i U m t  c o l t s
l « n (  l i t e  i r t u r t l l w i  tnd drvt looMnt ......... frOO.OO 1 5 .0 0

Gui(dinas mit c i v i l  « o r t i  .................................... 5JA0.OO 1 2 1 0 .0 0

A u t i h i r v  tnd i i r v l c t  t i e n i t i » ! .................... 0 .0 0 . 0

Iiuprcr«r>}»(f h r t t f  .................................... 71.00 l 75.00

F l i n t  i i c h m o r v  tnd «ouipornt ........................... 8321.00 20048.25

l o t t i  l i i t d  i r . m t * i n t  t o l t i ......................... .. It lt t .OO 21508.25

Prr-oroduction c t o i t i l  m r o d l t  ........................... o t t o . 00 3714.14

HOfltiRO CàRltl l  ..............« .............................................. 0 .0 2301.75

t o t i t  m i t i l i  t o v o iU m t  c o i t i ............................. 20759.00 27074.14

01 i t  l o r t l i n ,  io  1 ............................................... .. 4 t . l t 82.04

BIASS (01 HE PMIJECt IN FUJAIRAH. U.A.E. - DPlUAE/7t/003 —  1784-04-27
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1ot*l currvnt inve^tmpnt costi in tooo № '1

Tmr ......................... 108» 1098 1989 tooo
fnr< inrrstnrnt [Ditti ♦
Land. iltr prrpirition ini drvrloprarnt .... 0.0 0.0 0.0 0.0
tuildings ir.d imi «orti .......... 0.0 0.3 0.0 0.0
Aoriliiry ind irnict licilitiM...... 0.0 0.0 0.0 o.o
Incnrgnntrd f 1 r»d iiiitt .......... 0.0 0.0 0.0 0.0
flint. rAchtniry ind rompami ....... 0.0 0.0 0.0 0.0 o

total liird inuntamt costi .......... 0.0 0.0 0.0 0.0
frrgrodjction capitili mandi ........ 0.0 0.0 0.0 »
Portino <apital .................. 3 3 9 5 . 2 3 *479.44 117.38 147.04 2

loitl cprrgnt mmtirnt cotti ......... 5305.28 -409.M 117.38 147.04 «

DI it lorrion, l ...;............. 7.75 lll.M 36.45 39.53 «
S10SS ROtTlE fROJECt IN FUJRIRAH.. tl.A.E. - CP/UAE/79/003 —  I9B4-06-27

C0RFAR 1.0 - UNI DO Villini — *

Total current investment costs in 1000 0HS *
VMf ........  ............‘.. 1901 1092 1993 1994

lime inrrilrrnt costa:
UM, iltp prmralioa ind drvnloprnrnt .... 0.0 0.0 0.0 0.0
lui Idi noi md dvil «r.rlt .......... 0.0 0.0 0.0 0.0
Pini II ir» <nd larvici dicilitlet...... 0.0 0.0 0.0 0.0 '
Incorgcntrd limd liuti .......... ISi'.OO 0.0 0.0 0.0
flint, nadiinirr md roaipdtot ....... 0.0 7550.00 0.0 0.0

tolti Hard invritnrnt coiti .......... 150.00 7350.00 0.0 0.0
friiroOuction mitili mandi ........ (1.0 0.0 0.0 0.0 «
«or ti ni) cipi tal .................. 164.43 -59I.M 1207,53 324.65
Totil currrnt inveitimi coiti ......... 310.43 4758.56 1207.33 324.65
01 il lorrion. 1 ................. 00.05 106.51 77.84 79.00

GIASS POTILE PROJECI IN FUJAIRAH. ll.U.C. - DP/UAE779/003 —  1984-06-27

c
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CON7AR 1.0 - UNIDO Vieniti —
Total current Investment costs in IMO DH5

4
4/
4
O

O

O

O
O

O

O

O

O

O

Vfjf ........ ......... ,,,,,,,,a. a |9?5 im mi m o

Fiifd tnvaalsant costs)
lifitf, site irtpirihOA *n0 tfeveiooeitut .... 0.0 0.0 0.0 0.0
■ofIdir.os ltd civil «orti ......... 0.0 0.0 0.0
Autili.ry mil tarvica facilities.... 0.0 0.0 0.0
Incorioratad ficed aitati......... 150.00 0.0 0.0
Pimi, aaclilntrv and aovip.ant ...... 0.0 0.0 7000.00

Total diced invaitnant cotta ........ 150.00 0.0 7000.00

0.0 0.0 0.0
SU.53 -6.0! -1151.6?

Total currant Invaitiant cotti ....... 541.53 -4.67 5018.30
tR.78 31.6T in.ii

GLASS BOTTLE PROTECT IN FUJAIRAH. U.A.E. - 0P/Ufit/71I003 —  1101-06-27
CONTAR 1.0 - UNIDO Vianna —

Total current Invest r. >t costs la 1000 OHS
Ynr .............,....'... .
Fiiad iavattcant costs:
land, tila grroaration and davalopaaant . 0.0

... 0.0
Auxiliary and tarvica tacilitiat ....
Inrorooratad tiiad aitala ........
Plant, aachinary and aouipaant .....

Total tirad invatiaant cotti ........

Prar.rtidurtion capitali aipand t......

... 1151.6?

GLASS SOTTIE PROJECT IN FUJAIRAH, U.A.E. - 0P/UAE/71.003 —  1101-06 27
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CONTAR 1.0 - UNIDO Vi dina —

1 1 Cash!low tables. construe t i on in 1000 DHS {
1 Y«r ................ im

cn Tot.1 CF-inilo» ......... 26110.00 t

art ....  20759.00 26110.00• 1 ..... 0.0 0.0

• total CF-cutllca ........ 27520.10 «
. Total <i<*ti ... ...... 26110.00 -

..... 0.0 0.0w MM. 14
0.0
0.0

. Oividtndt and ........ 0.0 V

m

Sarolui 1 ¿.’licit 1 ............
Ca.nlattd rath Mann .... ......
Inllo* local c«rrr«cv ..........
Outflow )oc«l corrine*..........
Suro 1u« 1 daliclt 1 local csrrencr...
Inltoa lordon meaner .........
OutIIpa lortion currant* .........
Surplus 1 ¿(licit 1 loctiqn carrrncy ....

0.0 -I4lt.lt 
0.0 -ltia.lt 

1037?.50 26110.00
11535.00 t»?t.lt 
-1205.50 21"63.86 
10371.50 0.0
1174.00 22600.00 
1205.50 -22600.00

€

C

f

m 1
GLASS BOTTLE PROJECT 111 FUJAIRAH, ll.ft.E. - OPIURE/711005 —  1164-06-27 o

o c
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m c
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C a s h f l o w  t a b l e s ,  p r o d u c t i o n  in 10OO0HS

Year ....................................................... its; 1988

Tot1 1 CF-inllo. ............... 15569.50 14254.63

. Financial resources ................... 2795.53 100.34

.Silts.................... 12775.77 1(154.44
Total SF-mitllM.............. 21519.69 21904.51

. Total asstts ............... 4045.99 -494.90

. Oaaritma costs ............. 14625.46 14852.29

. Debt strvlct md inttrtsl ....... 2626.26 2033.31

. Rociv.tnl ................. 0.0 4713.80

. Cornerete tax ............. 0.0 0.0

. imbandì mid .............. 0.0 0.0

Su.-nios ( dtllcit I ................................ -5950.59 •-7447.48
Cvaulattd cash bilanci ........................... -7564.55 -150)7.21
Indo, local earrtaev.......... 2?;n.o» 22718.92
Outflow local currency.......... . 17624.59 19578.28
Surplus 1 dtllcit 1 lori! carette. ... ^ . 5666.44 3140.64
Inflow fore»an currency ......... 1558.55 722.67
Cuti to. Ionian rwrtnc* ......... 5B9J.50 2326.73
Surpl.s 1 dtllcit 1 Ionian errtney .... -2504.77 -1603.55

GLASS BOTILE PROJECT

Cashflow tables, production in l o w
Year ...................... 1992 1991
Total CF-lnilM............... îPt 1.37 2??72.76

. Financial resources ...........  0.0 0.0

. UU %  .......................................................................  I5P.II.1? 21772.76

Total  ................ 25659.17 10950.4B
• fetal allots ................  6664.M 1332.15
. Operette» cc«ts ..............  17694.4? 17549.55
. DeM ssrvice an! interest .......  Ut9.68 2.01
. ftcoavaent .................  471'.'.50 16.70
. Ccroorat? tit  ............ 0.0 0.0
. Olvidrnd* cud............... 0.0 .̂0
Strains ( deficit I ............  -?P49.Oil 4772.70

j turulated cash balance..........  '78957.86 -34SM.59
Inflow local currency... .......  1526".97 ?I)97B.7I
Out Ho* local currency... .......  16562. ?B 16574.94
Suro Its f deU'it 1 loral currency.... -11*1.81 4551.77
Inflow foreign currency ......   .1581.76 2327.28
Outflow foretto currency ..........  r‘nS.$9 2175.55
Surplus f deferii 1 foreign cui v .... >.83 *48.27

GLASS BOTTLE PROJECT



CONFAB 1 . 0  -  UNIDO Vi tima —

190Í 1440 1991

15631.83 17270.90 19090.06

0.0 0.0 0 .0

15631.83 17278.90 19090.06

7Î716.9B 21970.80 21886.66

121.06 156.19 326.60

15040.66 15381.01 15696.13
3 :7? .6 9 1/05.0? 1137.35
6730.SO « Ш Л Я 6730.58

0.0 0.0 0 .0
0.0 0.0 0 .0

-6585.15 -ir.9l .B9 -2796.60

-21617.36 -26709,26 -29105.85
2Г-20.53 21529.63 21Ю0.85
19205.90 19385.87 19165.97

Ж-4.55 716.7.56 1976. B9

782.06 1295.78 1631.60
3451.00 7586.73 3730.69

-2168.76 -1287.55 -1789.09

IN FUJAIAAM, U.A.E. - DP/UAf/79/003 —  19B6-U6-;

CQHFAR 1.0 - UNI DO Vitni4 -

19 VA 1995 199»

25603.00 ГР334.7? 31749.60

O.i) 0.0 0 .0
25683.00 2B336.7? 31249.60

18910.68 70061.82 21415.69

367.68 607.64 592.61

i B 5 « . : o 19634.38 20873.08
0.0 0.0 0.0
0.0 0.0 0.0
0 .0 0.0 0.0
0.0 0.0 0.0

6772.31 Я292.90 9633.97
-27959.Jb -195AS.37 -9732.45

73116.77 ;: - *o i . 25 2EH25.lt
ЦРГ.8.Г9 19772.89
6255.93 7462.44 Я902.21
2563.76 2837.47 3124.50
2052.40 7003.02 - *92.80
516.37 830.46 1.70

I l  F U J Al BAH. O . A . f .  - DP/ W. E/ 79/ 007 —  l . ¿ « - 0 ( . - } 7



COr.FIIR 1.0 - till I DO Vi tutu —

Cashflow tables, production in IOOODKS

Tur ........ ............. 1117 1119 1111 2000 2001

Tulli CF-inllM ............... 51211.40 25116.92 51211.60 51211.60 51211.60

. flnincnl rtsoorcts........... 0.0 0.0 0.0 0.0 0.0

. Sii» .................... 11711.SO 25156.92 51211.60 31249.60 M249.40

tedi CF-outlliiu.............. 20901.62 25070.12 22121.91 20916.65 20816.65

. Tuli) issiti....... . -7.05 5611.61 1509.11 0.0 0.0

. Ooliti no costi .............. 20916.65 17571.11 20816.65 20916.65 20816.65

. Bit! itevi» in* Intirist ....... 0.0 0.0 0.0 0.0 0.0

. Aipivnint................. 0.0 0.0 0.0 0.0 0.0

. Cor Borati tu ............... 0.0 0.0 0.0 0.0 0.0

. Dividendi riid .............. 0.0 0.0 0.0 0.0 0.0

Surplus ( delicit 1 ... 1 ........ I0H7.96 565.61 1171.76 10132.16 10112.16
Cuiuliltd culi bit ance.......... . 707.55 1075.15 ioiie.ii 2nt;i.l5 51061.10
Infimi Ioni currnncv .......... 29I2S.H 20ie2.60 29125.11 2flirs.ll 78125.1
Outflrm Ioni currincv .......... 19113.76 11579.72 11116.17 19002.89 11002.91
Surolui 1 deficit l locai corrtncv ...... 1126.55 6101.69 9179.15 • 1122.22 1122.22
lofio» forino ctrrtntv ......... 1171-50 ’151.71 5121.50 3124.50 ÙI71.50
Outllrv lomon cvrrinev ......... 1910.97 9117.20 2177.97 18!5.76 1911.76
Surplus 1 dilicll 1 fortlqn cirrtncv .... 1515.65 -6057.11 116.65 1510.71 1510.71

61*55 iOTIlt PROJECT TH FUJAIRAH, U.ft.E. - DPfUAE/77/005 —  1161-06-27
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C a sh flO M  D ls r o u n t ln q

- •) inlerett oayaOla on lian « caali-ovHlou: 
Hat iraaaut valué at 
Internal Rale oí «alurn

12.50 l * -41025.82 
1.85 le

81 Intaraat pavable o« loan adíail back to net-ca«Mlo«:
Net «raaant valué al 12.05 I * -37605.7Í
Intaraal Ral» ol Mure 3.35 l

«ole «W i» coagulad lor tba vtar «alore oroduction «tarto, vaina 
Iba Futuro Valúa ol catMInut durino »r»-(rod»tlion.

el Futura Valúa ol caahllm durlua gre-orcducliont
Total cath-outllea at 12.00 l . FVbl • 50774.22
Total ca«b-oattlo«, «o»inal valué «VAL • 48283.14

a

n



%



COPfiR 1.4 - UNICO Vi rom
Total production costa In 1400 CHS
lM'...................... ite? 1469 1494 1790 1441

t al (ina, tionty liinglr .rodaci onlyl. 78.78 91.19 !?7.07 tt.1l 100.00
Fa» lalrrial 1................ U68.it 1754.15 1854.39 1495.04 1131.01
Dinar rt> «ittriili............. 0.0 0.0 0.0 0.0 0.0
(pare* .................... 5771.87 5774.47 5174.4? 5174.4) 5274.4)
umilia» .................. 545.00 545.00 545.00 545.00 545.00
labrmr, dlrrct ............... lue. so 1749.40 1749.40 176,9.40 1749.60
9rrair .................... eso ' ) 950.00 855.00 Bso.ifO 550.00
Scirri .................... WHO. 00 1(00.00 1700.00 1700.00 1700.00 LÌ
faeton ov.niradi .............. 244.40 144.40 144.40 144.40 144.40
Fidcry cc»t» ............... . noti.SI 11157.11 13154.35 12397.41 17534.9b
Bdeimitrl'iyr ovrrbtadt ......... 1331.40 1331.00 t33i.oo 1332.00 1331.0'»
Indir, rail», rii»! mi distribstinn .... 4.0 fty 0 0.0 O.o 0.0
Oirrrl tori», »ilr» mi ditlributicn .... irli.47 1363.17 1479.41 UM.tO IDI?.15 £  JCrnrrMitinn ................ 5740.33 5740,49 5740.49 5Jf'.4B 5703.49
f inanelli tali» ............... iei9.re 7933.31 3271.44 1705.0? 1117.35
latti einilitturlmi codi ......... 13144.73 33434.59 23104.32 71917.01 27534.44imrîtiïîît : : ir:::sì:ìi:::ì s=t:::::::::::
Celti arr mit 1 tinnir oroluet 1 .... 1.90 1.03 1.70 1.57 1.45
01 il lorrian. t .............. 14.P4 15.31 15.97 14.72 17.44
01 il vinitilc.t .............. 11.44 13.51 14.52 15.47 17.5?
01 it dincl. Z .............. 57.31 57.71 54.55 41.55 43.73
Tolti libour ................. 1945.40 1945.40 1945.40 1945.40 1965.40

6LASS BOI ILE FfiOJECT III FU.’AIRFH. U.9.E. - ¡nm.nmn —  1494-04-27

00 Viennt

Total production costs in 1000 CHS
ÏMr...................... 199? 1993 1994 1995 1996
t al non. noititr limole iroduct onlyl. 91.55 114.44 130.45 142.14 151.61

«Attriti 1,............... 1760 M 1559.17 1791.14 30». 40 3300.93
Ot'irr ni ntrri ili............. 0.0 0.0 0,0 e.o 0.0
tn«')y .................... 5114.47 5774.4? 5:74.67 5774.47 5274.67
umilici.................. 545.00 515.00 515.00 545.00 545.00
UhCur, dirfft ... ............ 1749.60 1749.40 17ffì. 60 176P.60 ! 76?.60
UfOilr .................... 950.00 950.00 910.00 e;:."0 050.00
Spini .................... 1700. 00 1700.00 1 ?•><*. «o nno/'O
factory oirrncaill ............. -1053.40 1144.40 I9W.40 ?4;9.*i<) •099.60 4

Factory enti...... . ........ 10944.37 13441.04 14742.03, 15éi'9.?7 14517.70
4dnlni4tr»Hv# c*v»rh»jrfs......... I7.57.n0 1337.00 1352.00 13*1. r,0 1311.00
Indir, coll», filli ind dillribotion .... 0.0 0.0 0.0 0.0 0.0

5 )Oirrct cp*ti. litri md diitribution .... 1519.10 7116.51 2694.1? :«43.'9
Crarrclitioo ................. 24r9.?B 3449.49 3449.49 396?.98 1.431.49
Fininrill cotti ............... 544.49 7.01 0.0 0.0 0.0
total iinolicturlno coiti ......... 14743.13 11510.54 72511.W 23603.’6 24754.55

tststimiitr • iKi:stt:::ti stri i:t:
Coiti orr voit 1 tulli produci I ... t. 1.15 l.ll 1.04 1;
01 II toffion« ì ............... 13.04 2M5 Î0.07 70.00 19.97
01 II viriiblr.l .............. 14.56 11.13 •ti •.» ?4.» 15.31



T o t a l  p r o d u c t i o n  c o s t a  lit 1000 OHS

Tur...................... 1447- 1998 1999
X ol not. cacatiti lumie orodcct only). 151.52 117.27 154.52
fi« ntirui i........... :.... 3294.40 2500.70 32)4.40
0(h*' ria ««tarlata............. 0.0 0.0 0,0
Erre* .................... 5774.67 5274.67 5274.67
m i l i t i »  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 545.00 545.On 545,00
labeur, Or»et ............... 1769.00 t768.60 1766.60
Otcair .................... 950.00 650.00 050.00
S'IfM ... ......«.......... 1700,00 1 IO-.'. 00 1700.00
Factary crttaSl ............. 5MS.W 1064.60 ’'■ee.60
Factory coiti ................ 16Ï7I.27 15703.07 16521.27
Oinionlotiv» cvti bradi ......... nrî.oo 1557.00 1332.00
Indi', cotti, itili ani dlitnbatlnn .... 0.0 0.0 0.0
Direct coiti, calti and distribution .... 2463.38 7544.05 7463.38
Ctorrciitirn ................. * 1666.75 296.75 1796.75
Financial miti ............... 0.0 0.0 0.0
Fetal «•.ni”ietiirlno coiti ......... 72695.40 17775.86 27613.40

cttettitrttiet iiiitiixex::ta :t:ict:::tx:xt
Coiti otr unit l iinijlt arodjct ) .... 0.94 0.97 0.44
OF it ter ri en. X.............. 21.77 24.75 21.84
01 it variably,1 .............. 21.59 27.75 27.67
01 it tfirrit. I .............. 95.90 90.77 86.16
total labeur ................. 7665.60 2065.60 2865.60

GIOSS BOtllE PHOJICT IN FWOIMH, U.«.£.



7000 2001
154.52 154.5?

3744.40 3774.40
0.0 0.0

5724.07 5274.07
54 5.О" 545.00

170В.00 17*9.60
O’,0.00 65(М'0

1700.00 1700.00зоге.оо глее, оо

10571.77 10571.77
I J 3 ? . 00 17Л7.00

0.0 0.0
;uz. зв i î f ï .  '9
П Н .  75 1757.75

0.0 0.0

77013.40 ??Г-75.90

м« С.?<
?1 .84 7I.B7
27.07 27.77
B6.I6 РЬ.М

2В05.00 7053.00

-  0P/UftE/T9/003 —  1 7 6 4- 0 0- 27



- COVAR 1.0 - UK 100 Vi him -«
Projected balance sheets, construction in 1000 OHS

Ю85
№63. К
20750,00 
25222.И 
2301.75 0.0 0.0
№83.14

Ф  Equttv ciotti! .............. 20750.00 23300.00
Rfiir*tl. rttlliiM irofit ........... 0.0 0.0
Profit.Ilcsst ..................  0.0 0.0

ф  Lons ini i f f  I»» tors Otbt .......  0.0 23550.00
Cu'ftnt IMhllitlfi ..............  0.0 0.0
0<ni ovirlnlt, I mine* rtotiirtl ..  0.0 1414.14

m  lotit debt ................  0.0 24083.14

Equity. I ol lllbllltiM .......  100.00 4' 71
OIOSS IOITLE MOJECT IK fUJOlfWH. U.O.E. - 0f>."J4E 7 707003 —  1084-05-27

1085
20750.00

•  Filed lutti, ntl ol ftirrciltion .... 0.0
Construction to of0 4'4*0 .......  20750.00
Current lutti .............. 0.0

ф  Cnh, fini ................  0.0
CliK iorntiii, ltdifict «vii I «bit... -0.0

»
. Toll! 1libitities ............ 20250.00

I tir ..
lotit lutti

ф
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Pro Jscted bai linee sheet, product i on in 1000 OHS

Yeer .................... 1907 im 1909 1990 1991

trial aneti ............... 44400.10 40372.02 34754.30 09147.52 23700.44

Plied meta, net at degradation .... 40040.41 iim.M 00753.44 2Ì017.49 17514.Ol
Ccnitrurtinn I" proonn ....... 0.0 •>.o 0.0 0.0 150.00
Current i$«*U............. 4101.00 5404.32 57*9.38 59f>5.56 6»79.16
Ciîh* bank ................ 044.47 044.47 044.47 2*6,47 044.47
Cuti turpln, finance available... 0.0 0.0 0.0 0.Ù 0.0

total liabtlittei ............ 46609.10 . 40370.00 34754.30 09147.50 23708.44

Eauit» cantal .............. 04703.00 04705.00 04705.00 24705.00 04705.00
Reje-vei, retained emfit ....... 0.0 -10410.96 -19709.00 -27131.5» -30709.6P
Prnfit.lloisl .............. -10410.96 -9090.10 -7470.49 -5540.10 -HU. 90
long and «ediui tea debt ....... 03549.00 10939.09 14000.51 9477.93 4747.36
Cur rent liabilities.......... 670.66 675.40 681.07 68â. 27 696.-,8
Bant overdraft, finance required .. №00.40 15761.02 22341.30 2?«6.u4 09014.47
Total debt ................  30302.04 35374.30 37030.80 33190.0O 35050.01
¿QUltr* I of lUhllltlM..... 100.38 199.03 1155.6* -409,98

GLASS botile PROJECT IN FUJAIRAH. U.A.C. - DP/UAE/79/063 --- 1984-06-

Projected balance sheet, production in 1000 OHS
tear .................. 1993 1994 1995 1996

total aieeti ............. 23567.U 01765.90 10004.45 14365.50

Pi .ed aneti, net at depredation . 14965.04 10346.06 14377.09 10400.1? 6476.64
Ccnitructim tn proemi..... 0.0 0.0 0.0 150.00
Carrent Mieti ........... 6730.03 7074.60 7459.24 7074.81
Cnh, fiant.............. 209. 30 310.00 337.DÎ 364.13
Caio in.pim. finance ivallabli ... 0.0 0.0 0.0 0.0

07954.31 25367.47 01765.90 10704.45 14065.58

Cantt« capital ......... .... 04705.00 24705.00 24705.00 ÇWi.'.f- 24705.M0
Geier.ei. retained profit ....... -361 f4.5) -37106.33 •35)14.10 -32203.00 -27471.9?

............................ -951.76 1750.01 31/0.62 47J1.;t 6495.05
Into and redine tare debt ....... 16.70 0.0 O.o 0.0 0.0
Current liabilltlei .......... 600.46 777,08 820.11 867.13 eie.oi
tant overdraft, finance rewired.. J9756.Î9 ' 55259.30 26444.15 20104.24 10219.24
(dal debt ................ 40375.63 34036,38 09044.06 20971.37 11137.45

fnui tv, l of liebilitlei ....... -009.33 -049.75 -369.94 -UOMO 531.71

GUSS MTIlt PROJECT IH FUJAIRAH, U.».t. - tP/UMI79/0oS —  1904-06-27

O



COnrAR 1.0 - UNIOD Vigni» —

Projocted hslance
Vfir ..................

»heet < production in 
... 1007 1008

mi DHi

im 2000 7001
e

Tota) nuli ............. 18711.57 27500.3* .*■6145.55 **311.25 c

Futi miti, net gl NiorKiition ,... 0750.80 *.-63. i* 0566.30 7760.4* 6010.30 eCgnitruclinn 1» trno'm..... 7000.«>0 O.0 0.0 0.0
Ĉrrfnt ............. 66*3.02 7867.78 7067.78 7067.78
Tuli. b**t ........ ...... 2/0.80 3M.I3 Ut.13 '64.13 cCisti viiglui, ti ime* militili ... 120.71 0711.0* 201*1.00 30576.05

tgtil luPilitili .......... 18716.57 27300.3* 341*5.55 **810.25 ©

Finiti rigttil ............ 7*705.00 24703.00 2*703.00 24705.00 ©Pdiryi;, retdned grotti ..... -17*11.66 -67*0.71 1886.*0 10572.76
Profit.lloii) ............ 5660.03 1636.21 8636.71 8673.71
Inno «od r.rdii<« (tra dtbt ..... tì.o 0.0 0.0 0.0 ©Cgrrgfit Iiibiltliti ........ 761.78 017.85 017.85 017.85
Imi ovgriralt, llnmtv rgqulrgi 0.0 0.0 0.0 0.0
Total desi ............................. 761.78 017.85 017.05 017.05 ©
Etuitv, I o( Itibililig» .......... 132.00 80.81 60.35 55.17

BIASS B O t l L E  P R O J E C T  IN FUJAIRAH. U.A.E. - 0 P / U A E / 7 0 / 0 0 3  —  l 0 e * - 0 6 - 2 ?
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Net income statement In 1400 DNS
........................................................................................................................................................................................................................................................................................CCHFAR 1 . 0  -  UNIDO Vi Mi ni  —

Vnr ..................................................... . 1487 1488 1484 1440
CT7
o Total tain, including sales tat .................. 12775.77 14156.46 15651.83 17278.40

r

CNJ lM1l VirMblf costs, jndurfiftQ lllM lit ...... ’¿ № M 5.17.42 ■'■*•55.79 7646.14

Viriibif ucjin....................................... 9885.16 11019.04 12276.04 17637.77
f

At t oi total fain ........................... . 77.S7 77.45 78.55 78.40

Non-vj'iiMf cofti, including deorec i at Ion..... 17475.84 17415.84 17475.05 17475.05
r

...» Operational targin .................................... -75*0.6B -6456.80 -5144.0,0 -:.643.08
At t  o! total fain ................................... -54.41 -45.67 -33.26 -22.24

Coft ol linanci .................... .................. 2823.26 2855.31 2272.64 1705.62 r

Srrsf orglit ........................................... -10418.4D -4240.12 -7472.44 -5548.10
Allouantn .............................................. 0.8 0.0 0.0 0.0
laiaOlt orodit .................... ........ ........... -10418.4» -4240.12 -7472.44 -5548.1(7
Tas ....................................................... 0.0 0.0 0.0 0.0
Hat profit .............................................. -10418.4» -4240.12 -7472.49 -5548.10

r Dividends paid ......................................... 0.0 0.0 0.0 0.0
Ufldiftrihnt»d oroflt ................................. -I041R.96 -4240.12 -7472.4? -5MB. 10
Acciinula'.pd undiftribgttd orofit..... ............ -10118.4» -14)04.08 -27181.53 -32774.68

<1 r m
Sron profit. I of total lain .................... -81.55 -65.72 -47.80 -37.11
Nit profit, t of total tain .................... -81.55 -65.72 -47.80 -32.11

0 Nit profit, t of (TJ i tv  ......................................... -54.45 -35.58 -28.62 -21.25
Kit ero<it ♦ intarnt. 1 of intntitnl .......... -14.B» -12.62 -10.14 -7.47

O CLASS MIRE PROJECT III FUJAIRAH, U.A.E. - DP/UAE/7V/00J —  1484-04-27
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IWM  1.0 - UNICO Vi fon» -

N e t  in c a r n o  s t a t e m e n t  lo 1000 №

?Mf .............. .... ....... noi 1992 1993 1004

lotti otiti, indodino olito Iti ......... 10000.0» 15911.37 23272.76 25683.00
Itoo: tarliti» cotto, ircluifio otiti tir ... 3059.26 3770.10 4704.69 5210.33

ViriiM* «trotti ............ ....... ibuc.eo 12533.27 10498.09 2043?.il
Co t al (otti ulto ..... .... ........ 10.26 70.27 70.44 70,64

Nm*nrtiilt callo, itd»ìmo drartditisit.. .17438.35 120(5.34 16733.84 172B1.84
Oorrrtiooit tarmi .. ............... -2307.54 -382.07 1754.24 3170.02
Co t al tatil ulto............... . -12.00 -2.42 7.54 12.35

Coti ni llmnct ............ ....... 1137.35 S60.6B ?.0( O.f

Armo orniit ........ . .... . -3M4.9B -951.26 1752.23 3170.B?
A|l?w*r*cM.. ............... »... 0.0 0.0 0.0 0.0
li'iMt ordii ...... ..... ......... -J444.90 -051.76 1752.23 3170.0?0.0 0.1' 0.0 0.0
Col or olii ...................... . -3444.00 -051.76 1752.23 3120.B?

Cmii.ndt dii .................... 0.0 O.C 0.0 0."
UnCnlributri crolli ................. -3444.00 -951.76 1752.23 3170.0?
A-coiuliltd andiotribtilfd .rolli ........ -36174.57 -37126,33 -35374.10 -32205.28

irrito crdit, I o! total tolto .......... -IM5 -6.07 7.53 12.35
krt prati!, 1 of tnlil otiti .......... -ie.05 -6.02 7.53 12.35
Mrt oroitl, i ol tomi»............. -13.10 -3.65 6.71 12.M
Htl proti! ♦ inttr.nl. 1 ot iortolotut ..... -4.46 -0.65 2.04 5.29

MASS OOHlt IROJECT IN FUMIMI, U.A.E. - 00Hltt/791003 —  1004-06-27
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Net incaute statement in 1000 SUS 
Tur ..........................
total ulti, includine tilet tu .....
tasti variatola cotti, i ne ludi no ititi In
Variatola uroin ,,,, 
Ai 1 ol loti) Ulti

Ncm-viriiHe coiti, includine drorici«Ilo»
Oorratinnol earqi a . 
Ai 1 of lotti Min
Ceit pi (inette

Sroti orefit .. 
Alloutrcti .... 
Inibir orofit 
Trt ......
Art prolit
Dividendi prtd ..........
Undittribi'.ta 1 profit .......
Accuoulitrd undiitrlbutrd profit
Sroti prolit. 1 ol total iiln....
Ntt profit, 1 ol total ni et....
Ntt prolit, t of fguttr .......
Ntt profil • (nttrtit, 1 of lnrtitoent

1195

28:34.72
5124.52

ITO
51249.10
1214.21

COfiran 1.0 - UMICO Vienna —

1997

51249.60
1257.18

I99B
25471.97
4844.74

22110.21 24985.40 24991.82 18592.57
79.80 79.95 7?. «P 79.35

I7B78.B5 18490.55 11425.12 12951.12
4751.51 1495.05 8511.21 5040.95
11.70 20.78 77.41 24.15
0.0 0.0 0.0 0.0

4751.51 1495.05 8516.21 5110.95
0.0 0.0 0.0 0.0

4751.51 6495.05 8511.21 5110.95
0.0 0.0 0.0 0.0

4751.51 1495.05 B511.2I 5110.95
0.0 O.u 0.0 0.0

4751.51 1495.05 8566.21 5660.*?5
-27471.92 -20976.87 -12410.11 -6749.71

11.70 20.78 27.41 24.15
11.70 70.78 27.41 24.15
18.12 24.88 52.81 21.18
7.85 10.11 . 14.06 8.48

61ASS BOULE PROJECT IN FUJAIRAH, U.A.C. - 0P/UAE/797005 —  1984-01-27
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tOW«R 1.0 - U..1D0 Vi inai —

Net Income statement in 1000 OHS

Tur .......................

fotti ulti, incltdinq ititi lit .....
Imi: viriteli (citi, inclinino ulti t»i .

Vtriibll nirain ................,
Ai 1 o( loti! ulti ............. .
Hnn-vtritUt coiti, Including dtprrciitioii ,
Oqtritionil nncgin ..............
Ai 3 ot lotti ititi .............
Colt of lintnrt ................
Ermi profit ...................
Alimenti! ...................
Tistblt profit .................
ti» .......................
.Nft ornili ...................

Dividtr.ds ntii! .................
lindi ut r 1 but •<! prof i I .............
ArctiiK'littil undiitrlbutfd prof it .'.....
Eroi! profit, l ci totil ititi .......
Art profit. 1 of lotti ititi .......
Ait profit, t ol «quitv ....... ....
Ntt profit * intorni. I of ."«titOMl ....

\m 2000 7001

31749.40 31240.40 3 1 3 4 9.ao
4757.76 6757.70 4757.78

74991.92 24991.07 24991.0?
79.97 79.97 79.97

14355.42 14335.4? 14716.1?
6434.71 6434.71 6473.71
77.64 27.6* 77.76

‘ 0.0 M 0.0

1434.21 8434.71 E67J.7I
0.0 0.0 0.0

B4’4.71 8434.21 6475.71
0.*) 0.0 0.0

0636.21 6434.21 867!.71

0.0 0.0 0.0
6434.71 6434.71 ef.73.;i
I6e4.<i 10522.70 17196.40

77.41 27.44 27.74
77.64 27.44 27.76
33.06 33.08 33.27
12.71 12.71 12.77

GLASS 60TILE PROJECT IK FUJAIRAH, U.fl.E. - t-:
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c
c
c
c
e
c
c
c
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c
c
c
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c
e
c
e
c

c

e
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COWim l.O - UNIDO Vi timi -
> Source of finance, construct!

V«r ............ I98S 1906
Eouitv. ordlnir* .... 20159.00 2591.00
Equity, (refirent» i.. 0.0 0.0

<• , Subititi'*, «rutti ....... 0.0 0.0
Loin Af ........ 0.0 0.0

r» loin CF ........ . 0.0 0.0
Loin CF ........ 0.0 0.0
loin AL ......... 0.0 . 23569.00
Loin M. ......... . 0.0 C.O
Loin Cl ......... 0.0 0.0

p Total loin ........ 0.0 23569.00
Current liibilittn .. 0.0 0.0

( (ink ovrdrift ...... 0.0 1914.19
loti! fmdi iv.llitle ... Ì07S9.00 27524.14

I CLASS BOIIIE PROJECT IN FUJAICAN, U.A.E. - ttimiWm —  I9B4-06-27
I
i

1
i

«
O
o

o

o

o

0



21
3

Iì 0 CONIAR 1.0 - UNIDO Vianna —r
S o u r c e  o f  f i n a n c e ,  p r o d u c t  i on In 1000 DHS 9

Tur ........................... 1907 1988 1989 1990 1991 1992
0 Eauilv. ordinar*.... 2795.S3 19.97 0 . 0 0 . 0 0 . 0 0 . 0

c
Eduli», Sforanti... 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

• SuMidiai. oranti .... 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 «
Lom AF ......... 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

a Iran Of ........ 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 ©
loan CF ........ 0 . 0 0 . 0 0 . 0 0 . 0 o.o 0 . 0
loan Al .... .... 0 . 0 -9713.80 -9713.B0 -9713.80 -9213.80 -9213.80

0
loan Al ........ 0 T 83.89 -19.78 -19.78 -19.78 -19.78 ©

* loan Cl ......... 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0

o Total loan ........ 0 . 0 -9929.91 -9730.38 -9730.50 -9730.39 -9730.38 •
Current liikilftJrt .. 670.if 9.79 3.97 7.15 8.17 -9?.92

e lank ovorOrolt ..... 0092.90 7979.92 9329.98 H64.74 2798.93 9991.92 «
Total Inno* avallatilo ... 11399.39 3070.72 1639.SB -38.99 -1913.98 5117.92

0 * SI ASS 80TTIC PROJECT IN FUJAIRAH, U.A.E. • DP7UAE/79/003 —  1989-09-27

UNI DD VI anna —
0 Q

S o u r c e  o f  f i n a n c e ,  p r o d u c t i o n in 1000 CHS
o Tflr ............ ’ 1993 1999 1995 1999 1997 1998

o

£> Equilv, ordinar» .... ' 0.0 0.0 0.0 0.0 o.u 0.0 ©
Equi tv, prni arane*... 0.0 0.0 0.0 0.0 0.0 0.0
Svbiidtai, oranti.... 0.0 0.0 0.0 0.0 0.0 0.0

o loan AF ........ 0.0 0.0 0.0 0.0 0.0 0.0
©

loan AF ......... 0.0 0.0 0.0 0.0 0.0 0.0
a (.cun CF ........ 0.0 0.0 0.0 0.0 0.0 (*.© ©

loan Al .................... 0.0 0.0 0.0 0.0 0.0 0.0
toe il M. .................... -19.70 0.0 0.0 0.0 0.0 0.0

• loan Cl ........ 0.0 0.0 0.0 0.0 0.0 0.0 ©
Total loon ........ -19.78 0.0 0.0 0.0 0.0 9.0 \

o Currant 1i akilitici.. 179.82 92.83 97.01 51.06 -o. ;a -159.57
' «

link ovardrilt ..... -9997.09 -9813.13 -83*9.91 -9905.00 -10219.29 0.0 •
0 Total Tondi avaktable ... -9339.09 -9772.32 -8292.89 -9833.92 -10219.90 -159.57

W.ASS BOTTIE PROJECT IN FUJAIRAH. U.A.E. - DP7UAE/79/M3 —  1989-09-27 ©

o

A



corra l . ' l  - UNIDO' Vi m il

S o u r c e  o f  f i n a n c e ,  p r  o d u c t  i on in 1000 OHS 

V»ar ...........................  IW

Equil*. ordinar*.... 0.0
Equity, priffrnci... 0.0
Subsidies, ........ 0.0
Loan AF ......... 0.0
loan OF ......... 0.0
loar CF ......... 0.6
Loan AL ......... 0.0
lem H ........ 0.0
Loan CL ......... 0.0

Total loan ........ 0.0
Currqnt liabilities .. 1S6.ST
Bant oieUralt ..... 0.0
Total lundi avai 1 able ... 154.57

BLASS BOTTLE PROJECT IN FUJAIRAH. U.A.E. - W i m m i W  —  ISB4-06-Z7
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o CO№M t.O - «NIDO Vienna —
(

O
a
a

©»
o
a
o
o
o

I o

N e t  w o r k i n g  c i p i t a l  in IMO DHS (
Tur 1987 1088 1080 1990

Coverage!.................. colo

Currrnt aneti t <
Accounts racelvible .......... 17.0 1718.70 1737.40 1757.55 1781.75
Inventare and allenali........ 1.3 1711.70 1791.79 ibbei.is 7009.59
Energy .................. 0.0 870.11 870.lt 07MI 870.11 <Seams .................. 7.0 eso.oo 650.00 85".00 E50.Cn
Miri in orppress .............1. 0 «0.0 301.80 103.03 306.40 300.70
Ftmsbed produrti ........... 20.0 55B.49 567.05 516.» 571.66 f

Cuti in hand............... 20.0 246.«7 744.47 246.47
Total cvrrtrt agiati ........... 5705.04 5871.04 5994.09 6148.78
Current itibilitiii and <
Accounts livable ............. IS.O 470. 675.40 681.07 688.72

NfI «orino capital ........... 5005.78 5105.64 5313.02 5460.06 (Increase in sorting capital ...... 7701.53 100.36 117.38 147.04

NfI «orkino capital, local currency . 3137.18 3100.70 5764.79 3351.70 !
Hat Fortino capital, foreign currency , 1965.10 2005.44 ?"49.?J 2106.36

Nate: idc > nininun days of coverage :colo •coefficient of ttfMDVtr .
(

GLASS JOULE PROJECT IK FUJAIRAH, U.A.E. - tf 7UAE7797003 —  1184-06-27 <
COHFAR 1.0 - UMIDO Vienna —  f

Net working capital in 1000 DHS
o ' c9Mf 1001 1072 199J 1994

o Cuveraae:................. ceto
& c

Current aneli 6
Q Accounts receivable ......... 12.0 1307.64 1141.21 1467.46 1545.27 cInventory end «eteriili....... ... 278 1.3 2118.20 1707.21 7530.47 2760.01

Energy ................. 6.0 870.11 870.11 979,11 879.11
o Snares ................. 2.0 850.00 850.00 850."0 850.00 .cNeri in prpprets ........... 40.0 313.37 ?n.u , *49.78 361.05

finisbed predicts .......... 74.0 577.70 507.15 6ie.46 • 670.58
A Ce*h in hind ....... ....... 24.0 244.47 101.53 769.» 517.72 cIntal current assets .......... 6372.88 5637.52 7010.66 7387.14

Current liabilities and
o Accounts payabln ............ 18.0 606.3B 402.46 777.28 820.11 c

Net «crino erriti! .......... 5426.40 5CJ5.05 6747.39 6567.03
o Increase In sorting capital ..... 166.43 -501.44 1207.33 324.65 c

Net sertino capital, local currency a « • M58. 79 3018.61 3009.95 4120.33
a Net «ortinf tesi til « foreign currency 7168.70 7016.44 7357.54 7446.70 c
o -A J,..,
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©

?

i

. 4

C08FAR 1.0 - UMI>0 Vi « in i -

N e t  w o r k i n g  c a p i t a i  In 1000 IMS 

Ynr
Covinoli...................  adc celo

Curri»! ewt! t
Account! rtcìlviOli ...........  10 12.0
Invnlcrv mi) aitar I al a.........  270 1.1
Cnirov ...................  00 0.0
Stiri! ...................  ISO 2.0
Nnrt In orco'!!! ........................... 0 00.0
Finitoti Products ............I IS ?♦.0

CÌ.S in inni ................. 15 20.0
tot II cti'rpnt S''ft! ............
Cwrint 11 ibi 1111 1 ! ini
Accmiiti piviblt..............  24 18.0
Alt «ortino capitai ............
Inermi In «orlino capitai .......

Net «orlino capital. tocil currency ... 
Alt «orlino caeital, (onion currency ...

1115 1190 1997 1108

1030.20 1735.70 1730.72 14<9.26
2110.11 3751.10 3705.2R 7005.70
871.11 079.lt B7V.il 871.1t
850.00 851.00 050.00 850.00
310.71 413.19 013.13 302.58
705.80 700.I5 743.09 070.00
337.09 3M.I5 1M.IJ ?79. fi*)
7710.58 8737.Il 8730.10 0121.17
807.Il 118.21 117.85 701.28
0127.00 7318.11 7312.32 0100.01
300.03 311.53 -0.07 -1151.02
0375.50 0652.11 4043.89 IB30.R0
2551.10 2000.07 2003.03 2321.81

Aotri aie • ninlnun (in ol covino! I coto * coilliciint ol turnover .
GIASS I 0 T I L E  PROJECT IA  F U JA IP A N . U .O .E .  -  D I'.'UAE/71/003 - - -  118 0 -0 0 -2 7

COiiFAR 1 .0  -  UMIDO V illin i

Net Hjrklnq capitai in kiO 0HS

! ° Ynr mi 2000 2001

o C ormili................ . coto
7 Current Mieti 0
1 © Account? r#c#iviti|#......... I2.0 1734.72 1734.72 1734.72

Inventory ir.i ntirtpli....... I.3 3245.28 3245.78 3745.78
EfttrOV ................. 6.0 B79.1l R79.lt 0M.I1

o Spore; ................. 7.0 B3O.00 850.00 850.01
■ Mori in propri;! ........... 40.0 413.03 413.43 413.03

FinuPii product! .......... 24.0 743.RI 743.0» . 743.09
o Clip in Pini ............... 24.0 304.13 304.13 364.13

Totil current unti .......... 8730.10 8230.16 8230.10
Currpnt lilOilitill ini

; © Account! ppylktl ............ I8.0 117.85 117.85 917.65
Net «ortinq cifriti) ........ . 7317.32 7312.32 7312.3?

© Inerii!! in «orbing capitai ..... 1151.02 0.0 0.0
Alt «orbilo capital, local currency ( , 4048.81 4048.81 4640.09

• Act «orbino capital. foreign currpncy ... 2663.43 2663.43 2663.43

O
Not#: Me • fliojsua d m  of coverta# j roto > co#Hiri#nt of turnnvpr ,



«

|68C EOS RROOUCt «A1 lorriqn
ri!sr«*!tssnss:5iis;itiits!i;s:tirii
GLASS

YEAR: I YEAR: 2
r j .  « i t e r i * !  ...........................................................................  I040.4? lOYJ.ei
other n i  M i r r i t i *  ............................................   0 . 0  0 . 0

«  v l i t i t l a s  .................................................................................... 540.00 515.00
rr.rrov .........................................................................................  0 . 0  0 . 0

I jt ri ir  ......................................................................................... 0 . 0  0 . 0

A  nainlrnanca ..............................................................................  0 . 0  0 . 0

SOtras .........................................................................................  1100.09 1700.00
factory orarbaads ..................................................   0 . 0  0 . 0

siih-tnlel  1 U r t a r *  c o s t s  I ............................................  5255.67 3H 9.0 I
of v a m h l e ................................................................. i"M'.62 in?; . ,pi

4 »  l i l e n t s t f p i i v e  o v e r h e a d * ................................................... <r».00 4 M 0
of t>e se  Ubwir ..................................................................... 0 . 0  0 . 0it::r tt sttrttttsi titsrr.ti*

m  l o t b e f o r e  d e pre d a t io n  and in te r e s t s  ....................  '5 2 5 .6 ?  3578.91
d e e n d a t t a n  ............................................................................ o.o o.o

>es=:::s« :
« *  t o t j I b i f o r e  I n t e r e s t s .......................................................  3525.62 3378.81

I n t e r e s t s ,  e n a b l e  on d e b t u r e s  .................................. 0 . 0  ' 0 . 0
t:i:!!!3::it3i3t3ii3t33:!Uti3t3ii:x3:t:t:tt3::r s:::::3:;

A  Io ta !  lanulac turin q  c o s t s  ............................................... 3375.(7 33I9.GI
ol i t  v a r i a t i , .......................................................................  IOtO.(2  I093.8I
o< i t  labour I t o t a l ,  d ir ec t  ant in d irec t I . . . .  0 . 0  0 . 0

YEAR: » YEAR:I0

mn Mirriti .....................  1830.52 205G.lt
olh.r ra. ill frill I ...................  0.0 0.0

A  o t ilt tm  ................................................ 345.00 545.00
anarqr ......................... • 0.0 0.0
labeur ...........................  0.0 0.0

A  aaintmancr......................... 0.0 o.O
«Diras ......................... 1700.00 1700.00
factory twarhaads ....................  0.0 0.0
c : : : : i t 3 t 3 i i i i t : 3 i f i f : t 3 : : t r t 3 : : t t > : m i i i i t 3 t 3 i  i s : i î î : s «

sub-total ( fictorv cost* t ...........  4151.5? 4303.19
ol these variable.................. I5?4.52 2053.14

*  adamslretive overheads .a............. 40.00 40.00
of Ihi'i l«bo«r ...................... 0.0 0.0
i î t : i t ! : : t t : ; : : : : ! f ? 3 ; : t : s i i t : : : 3 t : ï i f : m : 3 * t 3 t

^  total before decret atton and Interests... . 4174.£2 4543.14
depredation... ;................  0.0 0.0
I t : : 3 î : ï j : ) : i î 3 t ; 3 t : t ; i i t i 3 : f s ï t : : t î t » i : i i t ! « s : i  t s x s s s s z s  l i i t t t t t s

A  tntal balrrr ini traits ...............  41 74.52 4343.lt
lutar,(ti, nsyabla tn dabturas ............  0.0 0.0
! : : : t : i t t : î ! t ! : : t ; t : i t j i i : : î t : r : : : : t i i 3 : : ! * i i i s i  s î s : : ; ï : s  s i r : ; : : * :

A  L at al oirutaciuriap costi ............  4174.5? 4343.14
ol il vantila :...................  1869.52 ' 2058.14
ol It labour ( total, direct ani •ndirect I .... 0.0 0.0



APPRNDIX XT.5 Ш 7 Щ

YEf.fi: 3 YEAR: 4

II57 .49 I237.7I
0.0 0.0

545.00 545.00
0.0 0.0
0 .0 0.0
0.0 0 .0

17П0.00 170.1.00
0.0 O.0

ï : î s : î : s ï t ï î ï : : :

5412.49 J4D7.71
1157.41 i : ; ? . 7 i

<0.00 41.01'
0 .0 o.o

YEAR: 5 Vtfifi: A
1329.35 1097.39
0.0 0.0

545.00 545.00
0.0 0.0
0.0 0.0
0.0 0.0

1700.00 1700.00
0.0 0.0

:s - : : :ts îîïrîïîïs
3.5M.35 3*47.40
1-29 ’5 l*>97.:9
40. Oli 4O.00
0.0 O.V

YEAR: 7 YEAR: 8
1595.07 I734.ll
0.» 0.0

545.00 545.00
0.0 0.0
0.0 0.0
0.0 0.0

I700.00 I700.00
0.0 0.0£ís:tt:ts

:040.07 39Í9.M
I595.07 17.Ч-И
‘0.00 40/11)
0.0 0.0

1
A

«
N o  £ X f b f i T *  e

«

t

3 4 4 7 . 4 9 3 5 2 7 . 7 1 3 M 4 . - - 5 3 3 0 7 . 4 0 3 8 2 0 . 0 7 4 0 1 9 . 1 1 4
r

0 . 0 0 . 0 e . о 0 . 0 0 . 0 0 . 0
î î ï î : î : : : : : : : : : : : : tïtîîïîîï « ï î ï î î î :

3 4 4 2 . 4 9 : 5 ? 2 . 7 I 3 M 4 . 3 5 3 5 0 7 . 4 0 . 3 3 8 0 . 0 7 4 0 1 9 . 1 1 c
0 . 0 0 . 0 0 . 0 0 . 0 0 .0 0 .0

î : : : : : : ï s tSMÎÏÎÏ*
3 4 4 2 . 4 9 3 5 2 7 . 7 1 З Ы 4 . 3 5 3 3 8 2 . 4 0 3 8 0 0 . 0 7 4 0 1 9 . 1 1 A
U 5 7 . 4 9 1 2 3 7 . 7 1 1 3 2 9 . 3 5 1 0 9 7 . 3 9 1 5 9 5 . 0 7 1 7 1 4 . U

0 . 0 0 . 0 0 . 0 0 .0 0 .0 0 .0

t

Y E A R : И V E A S : 12 Y E A R : 13 Y E A R : I 4 Y E A R ; 15

f
2 0 5 4 . 1 3 I 5 j f l . 9 3 2 0 5 4 . 1 3 2 0 5 4 . 1 3 2 0 5 4 . 4 3

,  0 . 0 0 . 0 0 . 0 0 . 0 0 . 0
5 4 5 . 0 0 5 4 5 . 0 0 5 4 5 . 0 0 5 4 5 . 0 0 5 4 5 . 0 0 t

0 . 0 0 . 0 0 . 0 0 . 0 0 . 0
0 . 0 0 . 0 0 . 0 0 . 0 0 .0

■ 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 f
1 7 0 0 . 0 0 1 7 0 0 . 0 0 1 7 0 0 . 0 0 1 7 0 0 . 0 0 1 7 0 0 . 0 0

0 . 0 o . o 0 . 0 0 . 0 o . t
í s i s t í r : a îïîïîr:;: SïtïSïtit f

4 2 9 9 . 1 3 500').  95 4 / 9 9 . 1 3 4 2 9 9 . 1 5 4 2 9 7 . 1 3
2 0 5 4 . 1 3 155(1.93 2 0 5 4 . 1 3 2 H 5 4 . I 3 2 0 5 4 . 1 3

4 0 . 0 0 4 0 . 0 0 4 0 . 0 0 4 0 . 0 0 « 0 . 0 0 f
0 . 0 0 . 0 0 . 0 0 . 0 0 .0

-.ito : ï s s * * : ; : î «ï«ïïï* •
4 3 3 9 . 1 3 3 043 .93 4 3 3 9 . 1 3 4 3 3 9 . 1 3 4 5 3 9 . 1 3 f

0.0 O . o 0.0 0.0 0 .0
ssttsssrs stsesssss

4 3 3 9 . 1 3 З Я 4 3 .9 3 4 3 3 7 . 1 3 4 3 3 9 . 1 3 4 3 3 9 . 1 3
0.0 0.0 0 .0 o . o 0.0

t : : : * . " : r s t s s t î - . t ï : : i : r î ï t ï Stî!î7“S
4 3 3 9 . 1 3 30 4 3. 9 3 4 3 3 9 , 1 3 4 3 3 9 . 1 3 4 3 3 9 . I J 4
2 0 5 4 . 1 3 1 5 5 8 . 9 5 2 0 5 4 . 1 ! 2 0 5 4 . 1 3 2 0 5 4 . 1 3 •

0.0 0.0 0.0 0 .0 0 .0
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mz m mcwcî >a* locii i glass

1 »£«8| 1 OEMi 2 YEAR: 5
! • ra« naterial ..................... til. « 985.01 515.25( other r» tiierlalt................. 0.0 0.0 0.0

o utllltin ....................... 0.0 0.0 o.O
PfWOy................. ....... 5279.47 5279.47 5?74.*7
labour ......................... 1248.40 1718.40 1740.40

o •Aintfpjncf ....................... 850.00 850.00 050.00
sp*r«......................... 0.0 0.0 0.0
factory overhead* ............ ...... 764.60 249.40 749.40

A :t::tc:t:
«ob-totil I factory cost. 1 ............ 8410.2? 8492.88 8471.12
cf th.e*e variable.................. 4M.43 tes.oi 515.25*

o ariolr.litritive overhead» ............. 1292.00 1297.00 1292.00
et theve labour ................... 1097.00 1097.00 H)97.f>0
•s:t:?t:f.trsttts::i»xett>sc.ts£«isit>:tit>«ttst3 ::î::j:îe lîïtttïTÏ

o totil l.foro deoreriatlon and interevlv .... 9911.20 99:4.89 9945.12
detreciation ..................... 5290.09 5710.98 5790.98etr:::ojt ttcctccî:

o tôt*1 before Interest* ............... 1*452.22 15475.84 15704.09
int*re»l*, payable on deb'ture* ......... 0.0 0.0 0.0

o total aanuficturinq costs.......... . 15452.22 15425.84 15709.09
of H variable .................... 941.95 985.01 515.25

o
of It labour 1 total, direct end indirect I .... 2845.40 2845.40 2845.44

TEAft: 0 ' VEARi10 YEAR:11
o rm ..terinl ..................... 857.89 912.41 910.85

other r» niteri.l.................. 0.0 0.0 0.0
o vtilitie. ....................... 0.0 0.0 n.O

MIH* ......................... 5729.47 5279.47 5779.47
Itbci' .......... .............. 1769.60 1748.40 1748.40

o • lifttiWCP..................... er.o.00 850.00 350.00
«: itM................. ;.... . 0.0 0.0 0.0
factory overtired. .................. 2950.40 5088.40 3088.60

o tittitttmittiiiitfïiüitttiiitnttittKiitmst tt::t:::i r=ris:-:s
sub-tctil 1 factory cost. 1 ............ 11170.71 11899.98 11897.70
ot tbr.r variable .................. 857.89 012.41 910.85

Cl adsinisiritivt ovrbnds.............. 1292.00 1292.00 1291.00
of there Inboor ................... 1097.00 1097.A0 1097.00ttfttict:

o total itfrr* irarreutien and interests ........ 17942.71 15104.98 15189.70
depreciation ..................... 5946.98 5951.98 1844.75iittittmtfiiiitimitmtmmtriittnitutsii tc::ti:::

o tota'l before intere.t. ............. 14951.48 12117.94 15051.95
intern.!., parable on deb'turei ......... 0.0 0.0 0.0tri

o tout ainufacturino costs..... ....... 14951.48 17117.94 15051.95
of it variable .................... 037.04 912.41 910.03
of it labour t total, direct and indirect 1 .... 7645.40 2845.40 2845.40

O
9



t

- r t î ; i : : : ; r ; r r r i : t : t t ï t î n r i » t t * a t r t ï î ; i ï t r t e s s : e j ; ï ï t * ï » * f t : t e ï *

YEAR: 4 Y tA fi: 5 YEAR: 6 YEftBi 7 YEftR: 8

548. 8? 589,46 486.60 707.28 768.93 <

0.0 0.0 0.8 0.0 0.0
M l 0.0 0.0 0.0 0.0

C5274.67 5274.67 5774.67 5274.67 5774.67
171.8.40 1748.60 1768.60 1768.60 1768.60
050.00 85(i.OO 850.00 B50.00 854.00 (

l'.O 0.0 0 0 0.0 0.0
264.60 264.60 - 1053.90 1294.60 1842.60

îsîïï:::î s3s s s :s s s s s î s e s t t s (
8704.49 0747. 3? 7375.97 9895. Í 5 10504.80

589.46 486.60 707.28 760.93
1: 92. 0o 1. 9?.00 1292.00 1292.00 1292.00 c1097.00 1097.00 1097.00 1097.00 1097.00

srr:;:?:: M t r : : ; : : S î t î t t î i î ? î î ï ï i t * s

9919.69 10039.32 8617.97 11187.15 11796.89 f
5740. 98 5703.48 7458.98 3968.98 3969. «B

: : : : : : : : : iterrrite: S t î ï î t ï t T ïî:s:îî:ï

15739. 6b 15742. ao 11116.95 15156.12 15765.77 c0.0 0.0 0.0 0.0 4.0

15765.7715739.44 1574?,80 11116.95 15154.17
5<8. 3? 589.46 466.60 707.78 768.93

2065.60 7865.60 7865.60 7865.60 2165.60
< -

Х Е И : 12 YEAR: 13 TERR:H Y E «R :I5

491.25 910.63 910.83 914.83 c

0.0 0.0 0.0 0.0
0.0 0.0 0.0 4.0 <•5274.67 5? M .67 5274.67 5774.67

1769.¿0 1769.60 17( 8.60 1768.60
BSft.oo 850.00 650.00 850.00 c0.0 0.0 0.0 0.0
1064.60 ЗОЕГ1.60 3088.60 3036.64

t-.r-í" c9449.17 11892.70 11892.70 11892.74 _

491.25 910.83 910.83 910.83
129?.00 129?.00 1792.00 1792.00 «
1097.00 *.(■97.00 1097.00 1097.00

1094.12 13184.70 13184.70 13184.70
<396.75 1794.75 1796.75 1759.25

t î i ï t ï t ï S S î ï î î ï » ! m : : s : u -

11337.87 14981.45 14981.45 14945.95 f -

0.0 0.0 0.0 0.0
tssTï=:rs ï î ï t ï î ï ï ï

11337.07 14991.43 14981.45 14943.95 f691.25 910 9J 9| 0. f i l 910.8Í -

2865.60 7865.60 2665.60 2865.60
;

(



COItfM 1.0 • UNIDO Vinoni —

T o t a l  I n i t i a l  i n v e s t m e n t  c o s t s  In IODO DHS

■ Tur ........................  I?85 net
Flirt i луг! I imi coil*
tmt liti procinti») tnt tivllonont ..... 6П0.00 75.00
liiltinil lit tini «orti .......... 5100.00 1210,00
Atniliiry mt ttrvicr lictlillil.....  0 . 0 0.0
Itrortoritid fixed tiltil .......... 75.00 175.С
Flint iicllinrry int toulottnl .......  8521.00 20018.25

lotti (tilt iivtiUnnt tolti .........  Kilt.00 21508.25
Prt-nrpitudloi cilitil ciprniiit .......  8460.00 5714.14
Nortino dolili .................. 0.0 2501.75
lotti mitili inyfittrnt coiti ........  2075?.00 27574.11

01 it lortifn, io l ............... 44.1? 82.84
SLASS tome PROJECT IN FUJAIRAH. U.O.E. - DP/USE/7T700S —  1484 06-27



COtfAR 1.0 - UNICO ViMfll —
<e

Total current investment 

Ttar .........................

costs In IMO 
1987

0H5.
I98B 1989 1990

c

FIui Invtstatnt costs:
Uni, silt trfcirtlioa ini icyrloptitnt .... 0.0 0.0 0.0 0.0

c

Cui 1 dlnos llld Civil NOfltf .......... . 0.0 0.0 0.0 0.0 c
Amili ary and stryict fitililiti ...... 0.0 0.0 o.c 0.0
Incorporate Inti isstls .......... 0.0 0.0 0.0 0.0
Pimi, uchintry mi tgaipatnt ....... 0.0 0.0 0.0 0.0 c

Totil lini inytstitnt costs...... .... 0.0 0.0 0.0 0.0

Prniroiuction dittili tiptnd's ........ 0.0 0.0 0.0 0.0 c
Horting capital .................. 5196.11 -519.98 101.57 t?7.et

c
Total corrtnl invtstoinl colts ......... 5196.99 -511.98 101.5? 172.81

OF it tortilo. 1 ................. 5.61 109.66 75.80 37.78 c
610SS BOI TIC PROJECT IH FUJAIRAH, U.A.E. - DP/UAE/79/003 —  l989-06-?7 

COHFAfi 1.0 - UH 100 Vitnna —
c

Total current investment
Ttm .... ..... ...............

costs ia 1000 
1991

DHS
199? 1993 tilt

c

Find lovtstotnt tosti! 
land, sttr prmiration and iivtloptomt .... 0.0 0.0 0.0 0.0

<

landings and civil sorts.......... 0.0 0.0 0.0 0.0 c
Auiiliarv and stralci facilititi ...... 0.0 0.0 0.0 0.0
lncoraoratrd listi asstts .......... 150.00 0.0 0.0 0.0
Plant, iicliintry mi tgiiipnnt ....... 0.0 7350.00 0.0 0.0 <

Total ilitd inytstitnt costs .......... 150.00 7350.00 0.0 0.0

Pr nr nine tl on dottali mandi .. ..... 0.0 0.0 0.0 0.0
Kr'Ving dolili .................. 195.55 -543.78 1091.7,7 791.58

total currtal invtstatnt costi ......... 195.55 6606.1? 1091.57 291.58

01 il toroion. I ................. 68.97 106.0< 76.07, 77.7? t

6USS 80T1U PROJECT IH FUJAIRAH, U,A.E. - CP/UAEm/OOJ —  1189-06-??

f
f



CUM OR 1.0 - UNIDO VI mm —

T o t a l  c u r r e n t  I n v e s t m e n t  c o s t s  i» IMO OHS

T*«r ......................... 1995 1990 1997 1999

FtifO Invali «Kit coiti: 1
lanO, Ut* armantion ano <*v*loa***nt .... 0.0 0.0 0.0 0.0
tutlOInqi anO (1*11 «orli .......... 0.0 0.0 0.0 0.0
Avilliarv ano unric* facili Ilei ...... 0.0 0.0 0.0 0.0
IncoraontfO litri aiuti .......... 0.0 150.00 0.0 0.0
Plani, lacNInari anO fouliaint ....... 0.0 0.0 0.0 TOOO.Ou

Total (IiiO ! avutami coiti .......... 0.0 150.00 0.0 7000.00

Praprofuction cantali ftornO’i ........ 0.0 0.0 0.0 0.0
Nervine (lottai .................. 573.15 351.30 -5.72 -1035.97

Total («crini Invritomt (otti ........ 323.15 501.30 -5.72 5961.03

01 It loriian, 1 ................. 27.13 19.12 39.99 112.63
GLASS 0OTH.E PKOJECI IN FUJAIRAH, U.A.E. - DP/UAE/79100! —  19BI-OV-27

.......................................... -............. - CGWAR 1.0 - UNIDO Vi mm —

T o t a l  c u r r e n t  i n v e s t m e n t  c o s t s  in 1000 OHS

tflf .........................................................  IMS

FI ini iavritaint rotili
Uni, tilt arraaration ano favcloptarnt .... 0.0
InllOinot anO cl*ll «eli ..........  0.0
Atuillir* anO i*r*lc* (attuti*» ......  0.0
IncoraoCatrO li avi a i u t i ........................  0.0
Plani, aacMntr* anO *q«l*a*nt .......  0.0

Mal UifO Invaitnint cotti .......... 0.0
PriproOiiction capitala tnptnO’i ........  0.0
Horklno cadili ..................  1035.97
Total cnrrint invaitarnt coiti ......... 1035.97
0( Il forai*., 1 ................. 77.29

GLASS MI TIE PBOJtCT IN FUJAIRAH, U.A.E. - DP7UAE/79/003 —  19BI-OV-27
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C a s h f l o w  t a b l e s ,  c o n s  t r u e  t  i  o n  in 1000 OHS

C0HFAR 1.0 - UNIDO Vitnna — 1 cr » 
9  

0  

o 
o 
o 
o 
•  
o 
o 
•  
o 
o 
© 
© 
0 

o 
o 
o 

i o

(
Vur ..................... . 1905 1988

Tot©1 CF-inflOM .............. . 20759.no 2MI0.04

. Financial mourctl .......... . 20759.00 28110.00
. 0.0 0.0

Total CF-oultto» ............. '20759.00 27521.14

. Tutti aitati ............... 20759.00 28110.00

. Osanti ni) cotti ............. . 0.0 0.0

. Drtt ttrvicf and intimi ....... . 0.0 1111.14

. Rnwtrnt ................. . 0.0 0.0

. Corporato tu .............. . 0.0 0.0

. Oividtndt paid .............. . 0.0 0.0
Surplui 1 dollcit 1 ............ . 0.0 -1114.14
Cuiulatod calli bilanci.......... . 0.0 -1414.14
IMIon locai ................ a 10379.50 28110.00
Oiit(1 oh locai corrine*.......... . 11505.00 4724.11
Surpi ut (•doFicit 1 locai corrincv.. , -1.05.50 213115.Bò
lotto* Ioni in corrine»..  ...... . 10379.50 0.0
Duilio* tonino curroicy......... . 9171.00 22000.00
Surploi 1 deficit 1 foraifn curroncr ..., 1205.50 ' -22800.00

GtASS 80!HE PROJECT IN FUJAIRAH, U.A.E. - DP/UAEIT9/003 —  1981-08-27

C

(
f
f

<

»
(

f
(
(

t



o

otHi
H i

h i

C a s h f l o w  t a b l e s ,  p r o d u c t i o n  in IMOIHS

CONFAI) 1.0 - UNIDO Vi anni —

Vflf ..................... ito; 1988 1989 1990 1991
o Tatti CF-inflo» ............... 15371.01 13510.7» 14951.30 14014.74 17458.44 «N

o . Financial riioarcn ........... 7595.74 80.57 101,57 37.71 0.0 t-
•Salai .................... IJT75.T7 13430.74 14849.78 15983.53 17450.44

o Total CF-nuldo* .............. 2llt5.7! 71417.78 71897.84 71545.54 71454.01 t
. Trial acuta............... 3858.39 -515.71 104.43 179.77 300.70

O . Oraratlrq coati .............. IMS?. 51 I459C.4I 149*9.79 15075.57 155OB.70 V*. bai.) '"«Ira ani interni ....... 7079.70 28:8.78 7747.47 1494.97 1131.31
. F.acavnanl ................. 0.0 4713.80 4713.80 4713.90 4713.80
. Cornerai! tic ............... 0.0 0.0 0.0 0.0 0.0
, Dividami nul.............. 0.0 0.0 0.0 f.o 0.0

o Sanniti! ( dal.nl I ............ -577».73 -BIOè.50 -*.941.54 -554*. 3? -■3795.59 ♦
Ci.-jlalcd calli bilanci .......... -7188.37 -15794.84 -77734.41 -7)745.77 -31531.77
Indo» locai curranc* .......... 72548.99 75150.34 22461.4? 72140.73
Cui Ho» locai curranc* .......... IT»57.T7 18805.14 18410.44 1)997.40 17437.75 %
Strile! 1 lalicit 1 locai curranc* ... 5001.77 4353.71 4401.34 446R.09 4508.48
Indo» Forritn cirranc*......... 1100.?« 80.57 101.57 . 37.71 0.0
Olitilo» tnraign tur rane» ......... 5487.47 7817.14 3CÓ7.38 3577.94 3871.74 %
Sargia! 1 lalicit 1 lartign corrane* v.. -7197.73 -7731.41 -3390.94 -3540.75 -3871.74

»
' CIASS BOI HE PROJECT IN FUJAIRAH, U.A.E. - DP/UfiR/79/003 —  1984-04-77 t

1
*> Cashflow tablaas, product 1 on In IOOOOHS

«

V Ttar ...................... 1997 1993 1994 1995 1994 %
Total CF-Indo» ........... . 14779.(1' 70945.48 73114.73 75501.75 78175.11

4

4r* . Financial raiourcat ........... 0.0 0.0 0.0 «.0 0.0 %
. Salai .................... 14779.41 70945.48 73114.73 75501.75 78175.11 .

m Total Cf-outdo» .............. 75377.49 19774.93 18791.47 19343.19 70473.04
\  S '

. total aneli............... 4714.87 1741.90 333.17 349.08 550.9S 4 ♦

. Operai ini coiti ............. 13378.37 17015.03 17950.44 18994.11 70172.11
, 0»DI «africa and intarmi ....... 545.44 0.0 0.0 0.0 0.0
. Rrpivcnt ................. 4713.80 0.0 0.0 0.0 0.0 %
. Cor errata tir ...... ......... 0.0 0.0 0.0 0.0 0.0
a Otvidffllil end ...................a * * . . * ........................a . » 0.0 0.0 0.0 0.0 0.0

4> Stirpi»* < deficit 1 ............ -11091.08 7440.54 4022.41 M3B.0A 7457.04
Conulalai calti bilanci .......... -4747».35 -411005.79 -35193.18 -79045.1? -2159:,.07

4* Inflw 1 f*ra! r'JffPPC».................................................... 14471.91 73114.73 78175.11 %
thilfl» l'Til .............................................................................. 14735.59 I40fc5.12 mw.«2 Ir (*7 4.30
Sur ri IH 1 lalicit 1 locai corrane*... 1774.37 4840.37 897C.8I 10409.9? l?(*50.80

A* indo» dratcn corrane*......... 0.0 0.0 0.0 0.0 0.0 %
Dot do» torni on corrane* ...... 10587. 4191.81 <1(4.70 4771.84 4598
Sorgi»! ( dflldt I forai* n  corrane* .... -l05BMir -4191.81 -4771.84 -459B., ,

r r i  r ; r OPTM C C-n'lirrt 4»t 7 «C . r.n i df . r  /TQ/priX —  14ll|.fH-?7 %



C a s h f l o w  t a b l e s ,  p r o d u c t  i  o n  in MvOtuS

I f . i r  .....................................................................................................................

t r ' i l  СМ г.Из* ............................................

. П -aviM fMC-rrei ...........

. ..............................................

Tn*»| С( -П‘:Ж зи .............................

. írtí*! V'Y'A ....о...

. Г*:v î î  ;гл :o**s ......... ».......................

. w rv ic t ird  jnt»r«7t ......................
, Г̂ч'/ь-'л! ..............o..»». •
. Cnrr.-w i t *  t*v ........................... ................ Or/î-rd? rj*<rt ..........
Stirpili) ( nrhrit \ ........ .
CirtihUi cm* tilinrf..........Кгд! -urrfffrv....... .
n . h l c n  i r , c a l  r y t r p f t r »  .........................................................
Burn!.* I i f r - r i l  I le n i  p»srr«fv . . . . . .
IMI.V Ь-fiftft .........
0*jM}r« 1г.Г«Ч«П fttrrinçv ............................
Svrçîi» I íHirit I foreign сиггмсу ....

1 99/ l'î9fl 1999

?'iï6?.f0 Г5125.11
M û.û 0.0

7EI75.il 2*i9è;’.ti» rai:5.ii

;f||0.7iî 72H7.59

-6.i< 5811.87 nsa.i:
ЗОИ b..-1 16835.71 30116.37

<?.«’• f.O o.o
n.o (..1) 0.0
0.1' «.0 0.0
O.o 0.0 0.0

зон.аз -I6M.<t9 if 30.66
-i:r7ñ.?4 -153*5.35 -8673.57
ÍEiZS.l) ЗчТО.6'4 3317-.il

13115.Я5 lAifiî-, 17

17351.‘5 B9\a.75 II6M.19
0.0 0.8 0,0

Г/.6.63 10555.76 6669.37
-1055!.H -066?.33

Glf.r.i PDTTLt fROJtU IN HUAIRftM, U.A.É



ак'® i.» •• Vili 1 CO Vi мм

*‘VjI

78175.11 781?:.. и
о.л 0.«)

?fi!í?.u

7'--\U:V! ГИ1&.73
0.0 0.0

:v4U.:î
O.fi
0.0
0.0
0.0

MU,??
M
0.0
0.0
('.0

й'Ч’М? 
-ili.79

im;m ?
17W7.4?

1.0
ВД.П

-«vu*

8)08.78 
758Ï.OI 

7tt75.ll 
i:;;?.i8 
175)7.87 

0.0 
«;».П 
-)5>í.U

. - W>/lfiC/7?/Oo5 И В М А ‘27
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a) inlnrnst paratia on Icari « rach-outllm:
Nat prn5nnt «alba at 1?.00
Internai Rata ol Return 0.0

bl internet paratie on loan adori baci to net-caihllo*!
Nat' urasnnt vaine at 12.00
Internai Rata ol Raturn 0.37

Notai NPV in corputrì lor thè yaar balera production «tarli, 
thè Futura Val un ol caihllo»* durino prn-produttlon.

e) Future Va)un ol cachilo* durini prn-produetlom
Iota! cash-outllo* at 12.00

* Total cait.-outllo*. Noainal valva

CaahlloM Dlacountlngi

i

i •i \i

I

I > -47016.87 I
I » -40621.47 I
mini

I . FV«. * 50774.22
NVM. • 46283.14

I
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C0.1FM 0 - UMOO Vienna —

T o t a l  p r o d u c t i o n  c o s t s  lu 1000 PII3

Year...................... mi toee 10B9 1090 1991

t of non. capacity (sinole product only). 78.28 87.78 87.07 73.11 100.08
fbu cjttrUI 1............ .... 1587.05 1570.87 1670.74 I7C1.53 10)8.81
Othrr ri« eaterlals............. 0.0 0.0 0.0 0.0 0.0
Enerc* .................... SIM.17 5774.17 5274.17 5774.67 5274.17
Utilities...:.............. 515.00 515.00 5*3.00 545.00 5*5.00
Labnur, dir«t ............... 1713.10 1718.10 1713.10 1763.60 I71C.10
Amur .................... 850.00 850.00 830.00 850.00 850.011
Spiffs .................... 1700.00 1700.00 (700.00 17.0.00 I7i*t>.00
Factory overloads .............. 711.10 111.10 714.10 214.10 21*.10
Factory costs ................ 11004.02 IIORI.70 11073.11 17180.40 11321.19
№smiftr*tWr mrhftdi......... 1517.00 1 .’37.00 1337.00 1J17. 00 133Î.M
Indir, costs, salts and distribution .... 0.0 0.0 0.0 0.0 0.0
Direct costs, salts and distribution .... 1771.17 1771.71 1404.18 13 "4.12 1654.57
Depreciation ................. 57*0.08 57A0.93 5740,09 5740.98 5703.48
Financial costs ............... ■7878.76 ie23.18 2112.12 1196.07 1131.31
Total uanulicturino costs ......... 13077.8* 13150.17 22813.30 27463.46 221*2.08

tsstsssstsasss ---
Costs otr unit 1 siaqle product 1 .... 1.80 1.80 1.18 1.55 l.*7
01 It lorrion, 1.... ......... IM4 11.50 15.00 15.68 11.32
01 it variablt.l .............. 11.83 11.33 17.48 14.15 11.10
Cl it direct. 1.. .... ....... 57.00 57,75 59.0B 60.96 13.11
lotal labour ................. 2815.10 1815.10 2815.10 2815.10 2815.10

CLASS BOTTLE PROJECT IK FUJAIRAH, U.A.E. - DP/UAE479/003 —  1084-01'

- UNIDO Vienna -bUMI HIT 1 • V

Total production costs in 1000 OHS
Tear...................... 1072 1003 1994 1995 1996

1 nl nna. capacity (single product only). 02.55 119.99 130.45 147.14 154.07
Am tatenal 1................ ISO*.00 1301.35 2303.0* 2727.36 2070.75
Ctt.er ran oaterlals............. 0.0 0.0 0.0 0.0 0.0
Energy .................... 5271.17 57M.17 ' 52M.17 5774.17 3274.17
Utilities ................... 515.00 545.00 545.00 5<f.O0 545.00
labour, direct ............... 1718.10 1)18.10 1718.10 171 A. 10 me. to
(tepnir .................... 850.00 850.00 830. '.'0 850.00 850.00
Soar os .................... 1707.00 1700.00 1700.00 17(10.00 W'iO.OO
Factory overheads .............. -1053.00 . 129*.10 19*7.10 7439.60 3088.10

Factory costs ................ 10113.37 13735.72 14483.01 15303.23 11107.12
Adeimstrati ve ovtrhtatis......... m?.eo 1332.00 1332.00 i::-2.oo 13̂7.00
tndir. costs, sales and distribution .... 0.0 0.0 0,0 0.0 0.0
Diffct costs, SllM «Ad distribution .... 1378.00 1947.01 2141.55 7356.BB 7597.49
Depreciation ................. 1108.08 1018.OB 3018.08 3019.09 3031.48
FinjACtil costs ............... 565.66 0.0 0.0 0.0 0.0
lot«1 aanulacturina costs ......... 16393.00 20934.00 21927.*3 72763.00 74053.58

tuimttt t««ï»sî::îî:î: sx:=s$ss= -a
Costs per unit 1 sinqlt product 1 .... , , 1.12 1.03 1.04 ..0
01 It loreiqn, 1 .............. 70.13 is.to 18.33 18.10 18.01Pf.b ... .V * «1 • < \ 7 A 70. *>5 71.19 ?r 14 21.13
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'1СГЛЛ

l u t M  p r o d u c t . !  o n  c u n t s  n  |н)'1 ГИл

> M f ........................................................................................................................  1 997

l &{ Are, innqi* product cnM. Í54.!*?
ft#»» t H M u l  ) ........................................................  74М.9Л
titr:cr гы lotffiils............. P.O
Fr/njv ....................  5771.67
ll'iUV.M  ......................................  5«5.H

, di r ?ct ...............  17ta. frf>fifJJir............   БМ'.ОО
$ 0 * r «  .......................................................................... I70G.00

Fk Iitv ovtrhntff .................................... >068.6'.'

F » : ‘ rry zt\\% ........................................................  IM91.GÌ
Adur.tntri!ivi ovrrhtid*. .......... 1**7.GO
Indie. rr«ts* ir.d is«*.itiution .... o.O
Pi-?:t roits. s«l»> md riittributicn .... 7597.19
Orc’ruticn ................. !bí¡í:.?5Fimtcmì (p»U........... . 0.0
ToUI ro%ts......  71903.07
C o . * .  rer rn 11 I s i r o l .  i m l u c t  I .............. ' i . ?l
Г1 it ‘cr.ion, l ............... 19.79
?l it ............ . IS..9
fit it .ii г pet, I ............. 65.95
lotit U':m » ................  2665.60

СР'ГАЕ 1.0 - СИ 15} V

m e 1049 l̂lf'rt Г'.м

117.I? 15*.,5? I59.M Î5 Î .5 ?

3750.19 7961.96 7964.96 7994.96

0.0 0 .0 M '). 0

5 7 K .6 7 57'9 .67 5771.67 57M.I.7
5«5 .№ 515.00 5Л',.(-0

И6Я.60 176R.60 176*..SO 176е . 6ft

P20.00 650.00 FiV.OC 550.00
I7Í0.W 1700.Ort 1 00 1700.0(1

lOit.60 1026.60 V‘2P.60 jOilR.60

t!tjT.05 16191.61 16191." ’. is m .с;
IÏTÎ.C'0 1357.00 nVi.vb 13’.:. зо

(1.0 0.0 О. ft 0.0

7060.67 759?.19 2592.49 7597.19
396.75 I Î96 .J 5 17=6.75 1759.75

0.0 0 .0 o.o 0.0

1T7"'2. <6 71913.07 :■ 19 г . от 71975.57

O.N f».9| Г.91 " .91

??. ÔI 19.60 19.¡¡0 19.6»
21.96 75.36 75. Ч 25.10
69.97 G5.7? 65.77 65.01

leis.fco 7665.60 7H.S5.tO 7¡: ‘ 5 .6 Í

GLASS POtllf PROJECT IN FLUftlSAH, U.A.Í. - DP/U6E'79/(Ki3 —  19S1-Û6-27



22
8.

CorfftR 1.0 - UNIDO VI «Ml —

1 Projected balance sheets, construct!

Yu ..................................................................... I5B6
't Total atsrtt............. I6265.lt

Fliad amot!, net of droreciatlon 0.0 20757.00
Ccmslruslion in proqrf** ..... 25222.35
Currant a«rty ............ 2301.75

f ) Cnh. bank .............. 0.0
Cash furplun, finance aval lab! ... 0.0

3 Total liabilititi ......... 492B3.It

o Eouitv capital ........... 23300.00
R*' .-no», retained profit .... 0.0
Profit,liotl) ..... ...... 0.0

o 1 cmft inrf ffdiua Ivr* debt .... 73565.00
! ' Current liabilitii*......... 0.0
f tank overdraft, fInant» required , ltlt.lt

Total debt .............. 2t503.lt

Equity, I of liabilities ..... 45,71
61*55 BOTTLE PROJECT IN FUJAIRAH, U.R.E. - DP7U0E/75/003 —  1561-06-27
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C03FAR 1.0 - UNIDO Vi m m  —
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N e t  i n c o m e  s t a t e m e n t  in two DHS

Year .......................... \w I9BB 1999 1990

Total sties. Intituling tales to ......... 12713.77 l!4:0.2k 14847.78 15703.53
Imi variable costs, including soles to ... 2723,7? 2655.50 '074.72 3290.65

Variable »»rgin................... 10057.0k 10574.72 11774.95 12697.99
An I ol total tales ................. 70.68 79.74 77.29 79.41

Ncn-vtriible costs, including depreciation ..... 17475.BA 17475.04 17475.04 17475.04

Oserational nirgin ................. -7423.79 -6901.13 -5700.99 -4792.97
At i ol total tales ................. -59.11 -51.39 -18.39 -29.92

Cost ol linantf ................... 2G2B.2B 2820.20 2262.62 1696.97

Grost profit ..................... -10252.07 -9729.41 -7963.61 -6479.94
At louantes .................... 0.0 0.0 0.0 0.0
laiable prolit .................... -10252.07 -9779.41 -7963.61 -6479.94

0.0 0.0 0.0 0.0

Net profit ...................... -10252.07 “9729.41 -7963.61 -6479.94

Dividends paid ................... . 0.0 0.0 0.0 0.0
Undistributed profit ................ -10252.07 -9729.41 -7963.61 -6479.94
Accuaulated undistributed prolit ........ -10252.07 -19591.47 -77945.09 -34425.02

Gross profit, 1 cl total teles .......... -B0.25 -72.44 -53.63 -40.54
Net profit, t of total solos.......... -80.25 -72.44 “53.65 - -40.54
Net prolit, I ol equity .............. -39.59 -ST.16 -30.54 -24.92
Net profit ♦ interest, t of iavestoent ..... -14.59 -13.54 -11.17 -9.34

GLASS BOTTLE PROJECT IN FUJAIRAH, U.A.E. - DP/UAE/7V/00S —  1994-06-27 
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14
(*■»_ Net incoile statement in 1004 OHS

1.0 - UMIDO Virimi —

A
1 A

Ve ir .......................... mr. 1994 1997 1998
> tot il (ilei, influii"* ulti tu ........ 25501.75 20125.11 28125.11 2090?.60
1 luti Tir tibie cotti, incivilii* nifi tu ... 8̂4.74 5545.25 .557.(3 (500.01 ,

rs Viriibl* *ir*in ................... 20(17.41 22541.87 22547.44 14401.74

A
4i 1 ol totil litri.. .............. 00.06 04.22 B0.2( 79.50

n Non-mriiblt coiti, includi** deprimilo*.. liete.k 10(90.55 14(75.42 17931.47 t
r». Opiritlonil nr*i* ................. 2558.ti (471.55 41(7.0( 3757.14

n • « 1 1 ol totll nifi ................. 0.95 IMO 21.81 17.07

A tilt ol tlnincf ................... 0.0 0.0 0.0 0.0
n (roti prodi ..................... 2550.14 (071.55 fri 4?. 04 5750.1(

HUoiiintri ...................... 0.4 0.0 0.0 0.0
TlXOlf crolli ..................... 2550.14 . (071.55 611?.01 5750.N «
In ......... ................. 0.4 0.0 0.0 0.0

A •Hit orallt ...................... 2550.14 (071.55 4147.04 3750.t(

C\ Oividrndt oild .................... 0.4 4.0 0.0 ' 0
Undliintiutrd prodit ................ 2550.1* («71.55 6117.01 J750.K «
Arruulitfd undiitrlbitrd prollt,.!....... -37J0i.(9 -555M.94 -27172.92 -23(77.79

A Groii prollt, 1 ol totll iiIpi .......... 9.95 N (0 21.81 17.07 -
-l H*t tradìt, t ol totll nifi .......... 9.05 1(.(B 21.91 17.07

lift *rofit. I ol tifiti ............. 9.72 15.59 21.52 II. 34
4 Net prollt « tntrrtit, t ol liitititnt ..... (.25 4.73 10.15 5,i(

61A5S io n ie  PROvECI IN FUJAIMH, U.A.L - DP/Utf/N/OOJ —  HH-06-27
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It ■ * * »■ » г f * 1 влгщп ................................................... 6717.04 a; i :.')< M
At ". pt b i l l  ! l l » i  ................................................. n ."9 :;.f '9 гг
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£r-v ............................................................ 62IÎ.04 f>:i3.o« 54
0 . 1) 0 . 0 fi •i

J i - H n  r r 2 f 11 . . . . . . ............... (!1?.09 » :i!.o * ftrv? 54
0 . 0 0 . 0 0 <1

(tîîJ.O i (■,212.09 f.’v 54

Otvid^d? pud .......................................................... 1 . 0 t\(ì .. о
" r i i cr cf i t  .......................................... ft?l i . 04 6717.04 674 f "4
Ar'i.w l i b i  i i f t jU t r i t u M  p ro fit ........................ -U r it i.  75 -Ю998.71 17

Srrtii p ro f it> 7. nt fo t i l  t il» »  ........................... гг.с? ::.u9 •г 27
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COflFAR 1.0 - UNICO Vitnna

R o u r c e  o f  f i n a n c e ,  c o n s t r u e  1 1 o n  In 1000 OHS

Ur  ............................... 1963 1996
Eouitv, ofdinirv .... 70750.00 7541.00
fRIlltr, Rrtltrrncf ...... 0.0 0.0
Su0lifl«4, *nn(j.... 0.0 0.0
loin AF ....................... 0.0 0.0
loan OF ........ 0.0 0.0
Loin CF ........ 0.0 0.0
Lo«n Al ......... 0.0 23540.00
lean Pi ........ 0.0 0.(
Loan CL ........ 0.0 0.0

Total loan ........ 0.0 23560.00
Currant hiMlltlft .. 0.0 0.0
Oink orirdralt ..... 0.0 1414.14
Total Ivnii avaitable ... 70750.00 27524.14

GLASS SOULE PROJECT IN FUJAIRAH, U.A.E. - DP/UAE/79/001 — 1960-06-2?
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CQKFAR 1.0 - WOO Vitnni

r  I
B o u r e e  o f  f i n a n c e ,  p r o d u c t i o n  in IOOO DHS

Tur ............ HO? 1988 1989 1990 1991 1992
E(|uit*, erdinify .... 159'.2A 00.51 101.52 32.71 0.0 0.0
Equity, ertltrtnct... 0.0 0.0 0.0 0.0 0.0 0.0
Subiidifi, grinti .... 0.0 0.0 0.0 0.0 0.0 0.0
loin AF ........ 0.0 0.0 0.0 0.0 0.0 0.0
loin OF ......... 0.0 0.0 0.0 0.0 0.0 0.0
loin CF ......... 0.0 0.0 0.0 0.0 0.0‘ 0.0
loin Al ......... 0.0 -4713.80 -A7IJ.80 -4713.80 -4715.80 -4713.00
loin 01 ......... 0.0 0.0 -0.1 -0.0 -0.0 -0.0
Loin Cl ........ 0.0 0.0 o.t 0.0 0.0 0.0

O Totil loin ........ 0.0 -4713.00 -4713.00 -4715.00 -4513.80 -4713.80

o Current titbit Hits..
lini ovyrdriTt .....

Ml. JO 
7717,2?

4.27
0187.75

5.11
7037.94

(.43
5575.40

7.35
3790.70

-91.85
11104.93

Tot il fyndt lull ibi» ... 10973.85 3553.74 2430.79 900.95 -918.26 4379.20
GLASS OOTTLE PROJECT IR FUJAIRAH. U.A.E. - 0P/UAE/79/003 — - 1994-06-27

COHFAR 1.0 - UNIDO Vitnni —»
Source of finance, production in 1000 DHS
V»ir ............ 1993 1991 1995 1996 1997 1998
Equity, ordinary .... 0.0 0.0 0.0 0.0 0.0 0.0
Cquitr, prtftrtntf ... 0.0 0.0 0.0 0.0 0.0 o.o
Subildin. irwti.... 0.0 0.0 0.0 0.0 0.0 0.0
loin AF ......... 0.0 0.0 0.0 0.0 0.0 0.0
loin OF ......... 0.0 0.0 0.0 0.0 0.0 0.0
Lon CF ......... 0.0 0.0 0.0 0.0 0.0 0.0
Loin AL....... .. 0.0 0.0 0.0 0.0 0.0 0.0
Loin BL ......... -0.0 0.0 0.0 0.0 0.0 0.0
loin Cl ......... 0.0 0.0 0.0 0.0 0.0 0.0

Totil loin ........ 0.0 0.0 0.0 0.0 0.0 0.0
Current li«biliti»i .. 170.30 41.59 45.(3 49.50 -0.32 -152.15Oint ovrrdrill ..... -2838.94 -4844.20 -4183.49 -7501,6? -BOH. 51 1617.14 ,
Totil 4und« iviiliblt ... -2440.54 -4822.40 -4138.04 -7452.05 -8014.83 1444.99

t GLASS lOfllt PROJECT IN F U JA IR A H , U . A . E .  -  DP/UAE779/003 —  19 8 4-0 4-27



COHFM 1.0 - UNIDO Vi «tnt

Source of finance, produc t i on In 1000 DHS
Ytir ............ m i 2000 7001
Eauitv. ordinary .... 0.0 0.0 0.0
Eouitr. prataranci... 0.0 0.0 0.0
Subtiflti. «rant» .... 0.0 0.0 0.0
loan Of .......... 0.0 0.0 0.0
loan IE ......... 0.0 0.0 0.0
Loan CE ......... 0.0 0,0 0.0
loan 01 ......... 0.0 0.0 0.0
Lein 91 ........................ 0.0 0.0 0.0
loan CL ......... 0.0 0.0 0.0

Total loan ........ 0.0 0.0 0.0
Carrant liabilitiat.. 1ST.IS 0.0 0.0
lank ovtriraEt ...'.... -6972.82 -IOOB.79 -919.25
Total fundi availtbli ... -U20.il -1008.79 -119.25

(LOSS I0ITU PROJECT IN FUJAIRAH, U.O.E. - DP/UAE/T9/005 —  1984-06-27



-- CISTO l.o - № 50  Viettni —

M e t. w a r k i n q  c a p i t a l in 1000 r-MS

¥fr-r

C .rr»:.l a i-rts  '•
* -ce - U  rcenviM? ........................... . .  30 t:.o
¡'■.ne* -rv t if i v t r U I » ...................... . .  ÜM 1,4

6.0
U »

V:r; i. i ♦ fc ir? «i . . . . . . . a . , . , , . . . . » . . . .  9 40 0
.vr-cu^s. . . . . . . . . .... . .  IA 2t.e

r t . o

i ! j " f  ! m îi: 1 i !  ¡fü ¿r.d
Arcevft« n v ib l*  .................................. 19.0

‘1?; » r r >.■ ra capital .......................................
In ;rr,:( ] r. «rrHng c in itil ...................

Bit « r i t i r a  c i r i t * ' . loca l ca r rant»  . . .  
Kit »orkir,n c a n i l i , ip r t i an  c o r r in e *  . . .

l ? d / 1958 N P 9 1990

1 . - 4 . B 3 i r i 5 . P T ! . M  !5 ¡ r r . t ’
t « r - . 4 0 I M I . 96 i -  .■ . / o

e i 9 . i i B T 9 . 1 I ; ç . 11 W U I
I V i . M R * . ' V ' i ) r  ■' .<0
297.42 : s 9 . M :  i . b » : o i .  m

6 1 0 . 7 1 y . ' . * ; 6 1 7 . 7 7
r i n . i T 2 * 6 . * 7 N S . 4 7 7 - - 6 . 4 T

■ s / . a / e S M . 5 . 1 6 / n i ,  H № 9 . i > 7

A M . 78 A ‘ 5 . 6 5 ( ' . ' . . 7 6 A T T . 19

* ? 9 6 . 9 9 49 T T . 51 liMM T r - t . E D
7 5 1 : r i T 6 0 . 5 2 | 0 1 . 5 2 1 3 7 - 0 4

■■OIT.AT 7 0 ( T . 8 I : - r »
I 8 T V . 3 2 1 9 0 9 . 6 8 1 9 ‘ S . 04 1 9 9 1 . 3 7

N st n  r i t  •  s i n i r j n  i i v »  ot c o v i r i j i  j c a la  = c c M I i c i r a t  ni tu rrnr i r  ;

01055 EDULE FMMtCl IN FUJAIRAH, U.A.E. - PI7UAE(?9/'V>3 - - -  l98*-i'A-27 

...................................................IDE'«B 1.0 • UNiPO Vienna —

N e t  w e i r k i n q  c a p i t a l  in IMO MS

ï f i r 1991 1992 1 P 5 1V*4

tf>v#r.in»i..................................... .......................... . er to

C " r r » f !  ;« « .c l s  6

A . r f . o U  r r m  v j t l i  .................................... i : . c 1275.(.3 I l i o . ' 0 N I ? / ? I4 '  </ 4
îrvt , *r*>  *r<i f À t r i a l ç ............................... *)»*! M IS44.iT I M 6 .M J / S . f ' 4
F n v r <  .................................................................. 4.0 877 . 1 1 BT9.II n? J . 1 ! e : v .i -

7.0 05".  M' £!•'•. l ’0 f, [,.■  .M
4fl.fi -4 ’ 66.71 : v .  n ■ a; . io

r If r f t i u r l l  ......................... ................. 2 1 . 8 425.79 A - i . ' â 7;  3 / 0
Cl'-1- in hanj ......................................................... r * . o 74r.47 191.55 :3 ? .  -y
’ f l  /  '■9‘f f  «Ì *  ........................................ «12:9.77 5591.47 A654.53 678?.  ?(>
f y r f w »  U î M h i i M  *f.<
A ccru t <i o m k l i  ................ .............................. . 18.0 A?».5* 592.59 7 6 * . " / 8*4.66

Mi*. *?rfciül! CAMtll  « a. . , . . , . . . . . . . » . . . , 5515.27 *701.9 * 5t.97.Ci « 0 5 . . H
I f r r f . î *  m  «r.-l lnq c a p i t a l  ........................ 1*5.55 -5*7.28 l u v i . s : 291.56

H»t « c r l in g  e a s l t a l ,  loca l corr in e»  . ., , 5501.09 2610.21 Î41T.4* 390S.35
Net Norllnq e i j n t j l ,  l o r i  Un currnr .. 2 0 * * . 1* 1911.?! 2195.82 2275.19

xi
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Net working capitai in 1044 DHS

Tur 1995

Covinoti................. loto

Currrnt «Itoli 1
Accounti rieiiviblt ......... 10.0 1502.94
Invtntorv «ni «telili....... M 2544.54
Entrqv ................. 4.0 879.11
Spirti ................. 2.0 950.00
•tori in proemi ........... 40.0 ’•82.43
Eioiiltd produtli ........ .. 21. e 742.54

Culi In hind ............... 24.0 337.0?
Total currtnt miti.......... 7358.78
Currtnt liablliliti «od
Acrovnti payiblt .......... 18.0 950.29

Nat «orlino copi tal .......... 45J8.49
Inerti» in «ortlng capi tal ..... 323.45
Nel werkifi* capitai» locai egrrtney « « a 4144.59
dtt velino capitai. lortlgn turrtnev • a. 2343.90

dotti ndc « alniagi divi ol coveagt |coto •totlliciant ol turnove .
61ASS BOTILE PROJECT

N e t  w o r k i n g  c a p i t a i  In 1040 DHS

tur m»
Covfrigi!.................... coto

Currtnt miti 1
Account! ricriviblt .......... 12.0 1474.34
Invntorv ind aateial!........ 1.4 2774.11
Entrov .................. 4.0 879.11
Spirti .................. 2.0 B50.04

in proqresj ............. 40.0 404.00
Finlibid produrti.....'....... 21.8 803.18

Cash in hard ...4............. 24.0 344.13
Total correi! miti........... 7753.49
Currtnt liatnhtm and
Accovnts Mvablt ............. 18.0 099.55
Nat nerbino erotta) ........... 4954.14
Inerti» In «orhnq capitai ...... 1035.97

Nat velino capi tal. locai carrtncv .., # 4394.78
dii «etlna capitai, leiloo currtncy ... 2457.84

d o l i :  lile = » i ( U « u »  d i v i  d i  c o v e  i r , t  i t o l o  *  c o r H i c i i r . t  ol t u r n o . f r  .



C IM A R  t .O  -  UNI SO V ie n iti —

rm 1997 1996

1(7(.M l(7i.?( 1*07.98
2161.2b 277(.11 2139.70
6)9.11 679.11 6)9.11
850.00 650.00 650.00
«;>*.?* 401.90 3.3Í.33
605.Al 803.18 07.(5
sia.i: 3(1.13 779.80
7)59.73 77 53.69 (5(5.5(
699.67 699.55 7*7.39

(EC9.0( (65*.И 58IB.I7
351.36 -5.72 -1035.97
1599.71 *396.:й 36*7.99
71(0.15 2*57.6( 2175.19

IN FUJAIRAH, U.A.E. - bP/U<»E/T9/OOÎ —  I9B*-0(-27 
....... -...CONFAR 1.0 - UNICO Vieniti —

2000 2001

1(7(.3( 1*76.54
2776.11 7776.11
879.11 879.11
650.00 850.00
*0«.60 <o*.eo
603.1B 803.18
3(1.13 ì 6*.:3
7753.(9 7)53.69

899.55 659.55

(85*. 1* (65*.t*
0.0 0.0

*396.70 *396.79
7*57.6( 2*57.8(
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ìiìrs .................
г д ; Í * *1 > Г. Г Г ...... ..............
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( t'irt rv ;c*(s ) ........
:< t ' r « »  v í m ? : I *  ..................................................................
aí*ir: ¡tfiii .............
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t í ta i fct'r.rt iecrm iU pp  jrd  in1frfs t$  ............
.......................................

tpt»l t t fp r f  i M KM U  .........................................
PÍvaM? t f f f5  ..........................

•íít;sííí:sstí»;*':fsss!ií;síHSí!si;tjtsssMt!:!i
U lt i  ГДР:Ь*:1иМПа C D lt*........
oí i t  v in iò l i  .......................................................
oí It I j j c r  I to t » ] ,  d i r t t l  tr,i i n í t m t  t . . . .

r»K U t f ’ U l ..........................................................
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l it :* :*  ....................................................................irrori'?* .......... ....H*'** .................
Ь '* ( irv -.е-бмОа .................................. ..............

iu V tr i. il  < fir te rv  rp«ta I .................................
ct tl-H t v a r ia it  ..................................................

V . M t i v ?  ОкРГбРЯЙ? .................................................
OÍ !**■-,• I д1? * *;r ...................... ..........
î; v.;îttt.:**:*tttîîtsi!:s!iî!»sst!î:!isims:rï
tcï i! t t fc r t  d íB 'fe itt io i in i ra ttris ta  ............
йггг:|а»и»* ..........................................................
:i':‘ïSTii.-!t:i*ttt;îs;;îïïtî*t:s£:î***sttHi»*

b*!:rp I n t i n t i » ............................. ...........
f r t i r ie t i .  ps/ib lt  oo dfb'tuM» ..........................

tota! u»u<icturiro cotta ....................................
o* i t  v i r i ib . t  .......................................................
ot t t  lihcyr I t o t a l i  direct »pd ind in c t I . . . .

::rs-îîiï£iî- ■ г г .•: -з ? i y

Ytf-Ч i YFf,R: 7 ТЕ0П: J Yffl9: < Ч(.°*  5

V*í?.05 JSî:.?7 3709. г, Ь 40!л.91 4 ‘. :ч."л
0.0 0.0 0.0 0.0 ',1.0

5*b.tì0 545.00 545.<9 545.00 545. 'Ю
0.9 0.0 0.0 0.0 0.0
0.0 0.0 fi. 0 0Д) сд)
0.0 M O.o 0.6 М

1700.00 17*1.09 1700.00 17.-'*. СО
0.0 0.0 0.0 11.Л *'.‘*

tssttr :ï; ssrstssîv 8-Si'.- =3*
f.h !4. ИЛ 5997.77 tOM.r.f 67J5.71 ЬГ.74.14
?: c?.o3 3 3 1 2 .2 7 J769.6Í < 0 X 9 ! 4J?ï.-»
<•;». «►o 40.00 4it.i.i,l 4и.<j0 4Од'0
0.9 0.0 0.M u.O о.'»

esssssrs: ïtîïtr»:: tssss.-.rs
P474.0Ï 5947.77 MM. ¿6 . 6315.91 бЬИ.'Ь

0.0 0.9 0.0 0.0 0.0
SSÎttrrî* rtïîtfîî HÍSlírYt iii.---.-ir.

5674.Oí 5947.77 6154.66 «15 .91 6614.ЗЬ
м 0.0 0.0 0.0 1*,|3

5574.0’. 5f.47.27 6054.66 63)5.91 ЛАИ. 36
C69.C* 3542.27 3769.66 40T0.9* 4379.

0.9 0.0 0.(1 0.0 0.0

YEAR: Y t£№s 10 YEAicll YEA6:17 >EW:I3

1 I5Î .17 атА?.ег 1169.77 WW. 97 6689.77
0.0 0.0 Ó.0 0.(1 0.0

5 *5 .АО 545.00 5*5.  M 5*5.00 545.«О
0.0 0.0 0.0 0.0 0.0
o.o 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 О.о

1700.иО 1700.01 1700.PO 1700.00 170". *<(•
0.0 0.0 0.0 0.0 0.0

t::»îï£:i nttist*: tltfî-::? Ïttfriît:
e;>fl.5í 0747.97 99-4.77 7 i ; ? . o ; flî.*4. 77

1133.1» éTo;.B? t r n . v 5ft77.02 66R9.77
40.09 40.00 4 0 0 40.00 10. ‘О

0.0 0.0 O.o Од- О.Й
üîiîiîts tîttîî-.i: î : * J : : y : ï î t r r . - ï ï t s

84 :8 . i7 8987.8? 8974. V e?74.7?
0.0 0.0 o.p 0.0 О.с

trssst;:* : » r : £ " í í í

a c e .  i ? 6967.62 9974.77 7117.1-2 0974.7?
0.0

«i:tг : г:J
8430.67

0.0 (1.0 0.0 0.0

8937.P? 9974.77 7362.02 8974.7?
bliî . frJ 4702.92 1469.72 5077.0? 1169.77

0.0 0.0 0.0 0.0 ОД*

P

ТЕЛО! 6 TFAR- 7 vtcsî 8
'■573.75 5144.П 5647.55
0.U c.o o.c

545.00 545.CO 545.00
0.0 c.O *.*
0.0 0,0 o.O
1,Д1 (VÌ 0.0

W-.'V.Oft l/O'M-C |7*-л.0О
0.О 0.'* ij.P

г - •- • ; Yíítfí :: v :s;-î:î
5Л15.93 ?•'».)? 7392.*6
55/:. «.t :iï<.73 5î4.\55
lO.oO 40. “0 40.0C
0.0 11.0 0.’)

5?‘‘9.9 j 7479.7 79?;. тл
0.0 0.0 0.0'.t:::::: rtï*.-rirî

ÍT.Í.-' 7479.73 7932.33
0.0 0.0 0.0

5̂-c QT 7*19.73 793.Д s:
!572.'П 5191 73 3117.33
О.У 0.0 0.0

Uft;::î4 YfWt:l5
tm.77 1(69.77
0.0 O.c

545.VO 545.00
0.0 0.0
0.0 0.0
0.0 0.0

1700.00 lïM'.OV
1'Д‘ 0.0

s*
6934.77 8934.77
6109.77 6(69.77
40.00 40.00 •
0.0 o.O

iiîîYYUÎ
8974.77 09/1.77
У.0 0.0

8974.77 89Г4.77
0.0 Л.0
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6689.77 66Й9.77
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COUPA* | . f  -  11МГР V i f .n í  —

T o t  *  1 i n i t i a l  i  n v e ï t m p n  t  in 10л0 WiS

Uar ............................  1905 W b

Fi*»á invr<M**̂ nrt*
L*"i «ira and ■iívtlopsrnt... GW.M ?5.00
frilinK *mA tNil utris ...........  VW'MW 1210.00
ÍMÜirv íf 5 «trvit? flCilitiH.... 0.0 0.0
Irrr-parirti <nf¿ i?«pts...........  75.00 175,00
P l r t  # a : í > p * r v  * r j  tquirint .....   f c . V í . O O  > 0 4 0 , 2 5

Totil f ; i * d  in vr . ‘ - n t  t o s U ................................ ИГИ.ОС 21500.25

ir r -crc íu f tion  capila !  UDímJit ................... • . . .  &JVJ.0Q 3714.14
flrrlih; ...........................................................  O.í» 2501.75

То»il  i n i ' , i l  invHtMflt t o i l s  ............................ 20757.00 27524.14

Cf i t  fc 't i pn ,  in t ................................................... 34,19 02.64

GLASS P O t U F  PROJECT TN FUJftlkflH. U . A . E .  - OP/Utf/79/002 - - -  1904-04-27



IQWM 1.0 - ItMtO Vi c m *  —

3 T r i t a i  t u r r y n t  i n v e s t m e n t c a i t n  11> 1000 oh;
c

V i r .................................................................................... 19(17 1968 1969 1999

0
f u r i  inv?*.! * • " v cp*V : o

l i . ' i .  s i V  irti V > * !n j« « *n t  . . . . 0.0 0.0 M.O M

6 t i l i l i n  irli C IVI | kori>9 ....................................
A i: « l l l ir /  ? * J  SfrviCt « ( i l t t t t l .....................

0.0
0.0

0.0
0.0

0.0
0.0

0.0
o.O o

Irrr—rcra t*^ ( i r e i  .................................... 0.0 0.0 O.tf 0.0

o f l i n t ,  md t w i r i n t 0.0 0.0 0.0 0.0
e

Tr 1 ■ *! V t f d  tO*t< .................................. 0.0 0.0 0.0 0.0

0
P'-fpfrÌvC'tOn CIPlVI* t f l f f l d ' l ........................... 0.0 0.0 0.0 0.0

o

H i ' * ! * :  C lS ltl I  ............................................................. M.’ o . - J - V f .7 3 1 PO*7? 726.° ’:

0
I r t i !  CUftM» I n v f f t m t  cosi !  .............................. - « 6 . 7 3 ieo. n ? : 6 . b?

r\

< 9 c* it  i c r n o n ,  ; ......................................................... 5 : .9 ) 101.03 91.12 v * . T3
e

6 1 ^  w n t t  PROttCt IN fUJMMH, U.A.E. - ®r;yfiE/7?7Wi3 --- 1939-06-27

0
Cfi.lfAS 1.0 - W1S0 Vi n m  —

©

o I r  t a l  r o r r r » n t  i n v p s t m p o t c o s i ?  Ifl {000 №
o

Vtar .................................................................................... 1191 119} 1993 1991

o
f i n i  iV .M t l l i t  f35'.S! ©

l i n i ,  s i t e  i r r n r H tr i , « n t f  drvrlcpecrnt . . . . 0.0 0.0 0.0 o.O

0
Ì'.nltflfCS lod c r . i l  k s r k l ............................ 0.0 0.0 0.0 0.0

oAUtltiUV I t i  Mrv ict  < i C Ì I Ì « t * ............. 0.0 0.0 0.0 0.0
h c o r t e r . l . i  f i t t i  m ' . t »  .................................... 150.00 0.0 0.0 0.0

9 P im i .  McMntrt m i  M o ic .m t  ......................... 0.0 7350.00 0.0 0.0
•

0

Tc• 11 ( n e d  i m i t i t n t  c o s t i ................................ ISO.00 7350 00 0.0 0.0

Prtp'oduction e i p i t i l »  eipwd s ........................... 0.0 0.0 0.0 0.0
©

0

Kcrki.fl c i p i t . l  ............................................................ 757.58 -877.10 1707.35 462.94

Io ti !  Cirrrfìt io v t l t l tn t  c o i t i  .............................. 407.59 (577.84 1707.35 « 2 . 9 4
o

• 01 i l  lo t t iv i »  l  ......................................................... 96.92 103.17 78.19 80.38
©

CUSS BOTILE PROJECT IH FUJAIRAH. U.4.E. - DP/UftE/79/003 —  1984-06-27o ) e
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C C S M  1 .0  * U'ilOO Vipr.ni —

T o t a l  c u r r e n t  i n v e s t m e n t c  o s  t  s  i n  IOC»0 OHS

* t i r  .............................................................................................................................. 1195 1996 1997 IV98

Fi*aô 'fvfi'ml r?«U:
U - 4 ,  < » t e  trtc>r?*;on m l  i * v f l p o * j e n t  . . . . 0 . 0 0 . 0 0 . 0 v . O
îuldinsi <ni (ml > - m .......... 0 . 0 0 . 0 0 . 0 -  O . o
Oi'Mlnrv * r ?  î f v j ? f  t 4 C 31 i t i e s ................................ 0 . 0 0 . 0 0 . 0 it.O

0 . 0 1 5 0 . v O * M O. ii

fl.nl, > i ( * n i ' i  .nd .gvipa.nl ....... it. 0 O . o 0 . 0 7 V '  V 0

î c l t l  hits i r v f i t . w i t  c o f t î  ............................. 0 . 0 i f ' O . O O 0 . 0 7*i ■•*.*:*?

frurciuctiofl C I j i l l K  CTOtnd'l ....... 0 . 0 0 . 0 0 . 0 0 . 0
Ksrlir.G ctsilil ................. 5 1 i . n o * 0 7 . 7 5 - 1 0 .  u -IM4.I0

' ( t o  cvrr.nl i r w . 5t . i n t  (Gilt ........ 515.1)9 T09.Î3 •10.66

01 I t  Icr.iGn, t  ...................................................................................... 8 3 , 7 5 94.70 1 00. 00 in®.99

GUI'S Wilt PUNIC! IK f’JJfil fiftH.U . A . E .  •• W7 Ü ÛE 7 7 9 / 9 0 5

CCflFM 1.0 - UH1M

T o t a l  c u r r e n t  i n v e s t m e n t  c o s t s  in 1000 OHS

Year ................. IW
T»rri  i w » l r r n l  cost s:

L*ri, site F’twrtiM ru! JtvtloitMUt .... 0,0
f - . i j l i s r i r ç  j * j  c t v i l  n c r i »  ..................................   0 . 0
frtiUrv 1-i *trv;c» Octlihci .............. 0.0

fl«ri assets.......................  0.0
F l < r , t .  m i M w v  i n f  c q t f p a r M  ....................................... 0 . 0

M i l  I i i f d  i* vMt*r nt  c o s t s ..................................  0.0

P r « r r t u c < i n  c i o i U f t  » ............................ 0 . 0

Kcri-inj crcitil .................................... . ISM.10

Tat*î currant in vi il ir n t c ost s ........................... % 1644.10

0/ i t  l e r t t f * ,  Z ......................... ............................... flO.so

1924-06-27 

Vimi ---

GLASS 80TILE MOJfCî IN FUJAIRAH, U.A.E. 6P/UAE/79/00Î —  1984-06-27



C O M M  l . ' i  -  UHIBO Vi m i  —

C u n h O l o w  t . t b l v s ,  c o n s t r u e  t  i on  in IW СИЗ

H i t ...............................................  ................ I«M 1126

I t i l i  C f - i n l b ....................................................... ?07M.<r» 76111."0

. fin ir.:i l l  r t u i im t ..................................  JOUI.Of) 76110.00
, Çi|f5 ................... 0.1 0.0
f o l l i  Cf-O'KM;» ................................................  J i 'M. iW 71Г.26.16

. tclil isnM ...............  20751.11 26II1.M

. Comliri tfftl ............. • O f M

. 0*61 f * r . i r i  m l in t fe n t .....................  1.0 1116.16

. I.trii-nf.1 ................. 0.0 0.0
• r .* rr:r ifn  t i r  ..............................    0,1 0.0
. fi*|finn fill ............. 0.0 0.0
Surtían I illicit I ...........  o.O -1616.16
Ci'fililil enfi Oilinri.......... 0.0 -I6l6.il
taltra Ioni cimiti.......... 1"Л1.М 76110.00
Pillile» ïc: i l  currinci..............................  11155.00 6726.16
So'lliil ( illicit 1 Imi rinfilici .... -IM.» JIM5.36
lele» Itr«i«n ............... 10111.M 0.0
f a t i l o »  I c m s n  ................................................... 1176.05 72900.00
Svrpllt I Otlitlt I lofliin timntï .... lîPS.î-) -22(00.00

61055 POTI LE  PROJECT K  F 1 U A I M N ,  U . O . F .  -  О Р М Ш И / О о З  —  1166-06-21



r.nwfcfc l.v - HNIM Vifftni

s

%

r . i r  h U o H  t  O b  l  f? 9  ,

f w  .......................................................

I t i t i  t ' - ' n l l M ................................

p r o d u c 1 1 o n  lo 

.................  I M A M !

HW0H3

ISf9 

147.1?. 74

19119

i h : i .8?

1990

17?78.9i'

1991

P01P.06

. f i m n m l  r u c j f c M  ................... 30 2 3 .5 0 15!.27 *).0 0.0 0.0

. SoIm  ................................................ i i m . H 14136.46 13611.8» 17278.9* :9*U\(»4

%
lot ti  : 7 -c j M ] (5 » .............................. J443I.S1 ?3s ?4.7i 24547.5? 24475.24 2;i7«.V>

. le t t i  M?*M .................................. ......... 5196.55 it : . m ? 4 | . J4 4.-4. u

. : : » ! »  ........................... ................. 16745.57 14640.31 ' 17(0?.95 liOI.'.-PJ P 2 U .4 9

. ??!-* t t ' v i c f  mi  if iterMt . . . . ......... 2359.40 2-59.?t 2403.25 47 1215.89
t , f fss-.***rt .................................. 0.0 4713.00 49*8.17 4913.17 49Ì8.I7

. C rrro f i t f  t u  ................................ v.o 0.0 J.O 0.0 0.0

. m i  ............................. 0.0 0.0 0.0 v.O 0.0

Sprint 1 ¿flicil 1 ..... ...... . '7827.14 -1606.17 -8915.76 -7144.»6 -5319.44
Curi i.tK toh Sllntf......... . -1241.3» -¡8349,27 -27ÌM.04 -54910.99 -4i'?*0.4J
lo*lr.» lortl Ciirrmcv...,..... . .8522.7? 24454.79 24H6.10 2HPI.95 ?)?7?.04
(«tilt* letti tjrr.nci ......... . UHM.OC mio. 88 I8»CB. 14 i s-.m5.:i 1671?.'9
Su'iUi 1 d«lteil 1 IccìI («rrtnrv.. . 8471.77 55A3.il 5767.96 4i.li-.62 4446.6»
!fi*bn bruto Cifrtrc» ........ . 1405.00 704.1-0 792.04 17-5.58 ' 1471.40
Ckttllw IcfMOfl tarmi* ......... 0330.31 47(15.0) 5 5;».45 5419.53 5747.1?
Fvrtltn ( èrtici! 1 Ivnqn urtine* .. . -4125.31 -4071.63 *4767.J9 -4115.15 ■4:.n.52

61 MS POI Ut fftOJtCÌ IN FUJ6UAH* U.M. * BP.'UAt/79rOOJ —  I984-A6-27
CONFAR 1.0 - UMIDO Vi Min

C a i h f l O M  t u b i ? » ,  p r o d u c t i o n  in ICX'DHS

Yfir ....................
T?!tl ....................

199?
15911.57

199:
2327? . 7 4

1994
2368T.OO

1995
7PJ34.77

1996
JI747.Ì-*

. FinircUi rmurtH .......... 0.0 0.0 0.0 0.8 0.0

. 5l!'» ................... IÌ41I.37 2.-17?. 74 23(81.00 /3*14.72 !l?49.40
latri .................... 27491.¡0 22-.7I.47 2i»:i.u j : : : j .94

. lobi #iulf .............. 4417.42 1122.04 510.54 576.:» 775.81

. (I'»f >tmi f«»t» ............. 15508.40 20104.11 21409.59 22757.66 24225.06

. OrM •f'vict «nè ....... 621.91 20.12 0.00 0.i>0 0.00
4948.17 :u.j? 0.0 0.0 0.0

. C?rrtr«lt *»t .............. 0.0 0.0 0.0 0.0 0.0

. PivHtr.l» r»i4 ............. 0.0 0.0 0.0 o.o 0.0
ftrt'.;.» I 1 ........... -1147».?J '01.2» 3754.(4 7e 4210.73
Culliti t»th tiltnct .......... -5IH70.P7 -I7VMI “4‘,’??.?3 -m h .io
I«‘lc« latti iwftnc» .......... 17120.70 31725.44 22114.23 ZrS'.MJr 2312?.Il
MUo. latti tsttttt».......... 14331.29 15514.23 15(50.44 16»47.51 Itlir.O.BO
Supini ( dtfitil l lotti fjrrm*... 789.49 6706.24 7255.79 8151.74 9990.27
Irti:» Innricn cur*i>rt.. ...... 1531.76 2*27,20 7563.74 283;.47 3124.5*)
C«Hln. (tritìi» ............... 1115».PI 4f52.24 0(67.40 6396.4J 6?t4.00
far.lt» ( ottici! 1 latti(a cifrine» .... -1570.04 -45Z4.97 -3498.93 -3552.96 -•.741.50
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<1 1 ntrr*«t garab!» ga In*» < ca-bTitllcai
KrC «(H int v i'a* i t  I3 . iM l  • -5ii73.J2
Ir.tfrml Suit ol If I urn 0.0 1

01 intrrtit tavatlr ci lr*» adi»F Oart b gat-catMIcat
0*1' *r»«nt *al»» «1 13.0" 3 » -49H5.fi
Intfrnil Oat» at batura 0.0 I
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■} Tatti production costa li lì» Ove
v«f.....................  , 1**7 MM

•> 1 el *:•. o:>:itv I'ímU prricet f*M. >«.29 p?.:n 37. V
lo Mirrili |............... 5" li' :5‘?.7i J7M .1*
f‘6#f M* ............ c-.r. O.o •>.<1

5r:«.s7 5:7«.f? ì:h .6t
UtihliM................. S1J.T-J 3 1 5 .0 0 Mf.»

r> Jtrtft a................. 176P.t<* un. tu litici
Irj.if ................... TMO 9*9.90 l!.'i.»
f'ICtf ................... l№\í* (7VI.OG |V|/>.H

* fatiut o »'.i*41 a............. hi. io 711.10

UHM') r.iis.ii Hill.55
Mnmtralivf c»rriiii:!i ......... Iìjj.m U5r.r.O IM7.M
Ic'ir. t:i*.i. ulta ari iiftrib'jtiofi .... c.o 0.9 0.0
9irr:l ceti, filis ari intrlbutlMi .... imi.i: IH!.Il MIMI
trarnialirr ................ s.'to.ia SUMO 3710.19
fmicini urti ............. 7 1 5 1 . 1 1 7105.35

m Itti! Ciccllclgflr.f CFtlt........ ?4«73.M «HO.ft 25140.15
C e « ! a rr 'jr.lt 1 imi. recluti 1 ... i.w 1.»

• ' 01 It Irruir, t ............. 11.11 35.10 31.15
0* Il tarmili,! ............. I M I 11,1? 30.15
CI II ilrrcl. 1 ................................ 49. Il 10.11 13.53

m letti llbciir ............ ... 3 0 1 3 .1 0 i m . u 7U5.io

SI''?-• PCIIK IPDJÍC1 III HWIMII, U.«.

Total production cost* !• 1040 tut
fiar....... .............. 111? mi Ufi
1 ri r:t. riunir l.lnjlr mirti entri• 02.55 iif.ff 130.15
P'r ttl'Mll 1............... 35U.fi Slff.13 5117.55
iv.-r tu «altMili............ n.fl 0.0 0.0
trrrj» ................... suini 3371.63 577».Il
mim»* ......................................... L4S.0O 515.00 545.00

m la:wr, Pinti .............. 1 li». 5) liti.10 1719.10
Prcalr ................... «'AW •f-o.Yt eMi.oo

........................., ................... |7rt>.0O 17*0.00 1 iff*. 00
- T'flC'r OrrrhMil ............. -IIÌJ.» Ufl.io 1017.10

Ir":-» crii» ............... I31S8.M 11177.10 17178.13
» A:!r,«i1lriHv» flvrk»Hl ......... 1:3 3 .0 0 1533.1» 1S!2.00

Ir'ir. eri1.*, nifi mi Vtrildio» .... 0.0 0,0 0.0
linci certi, Miri tri iirtrlbrtica .... 1115.10 72:6.5! 7447.17

Ci Ortrrclilibr ................ 3lfi.fl iflS.f! 31*8.10
fileni ce*t».............. «1.91 79.12 0. (">

O Util a.nl.cltiriai corti........ iba:?.?3tlltlttttt Mit siier.ìi• tttimiiüit 75570.51llfttrosttttti 1
Coiti orr uni 1 Unii creduti 1 ... 1.15 l.3f 1.33d 07 it 7(vr.;n, t .......» ....................... «.47 53.00 52.47
0< il « in ib ii,! ................................ 31,33 Î9.M 31.10
IH It linci, I .............. 7é 77. fi 79.11

e total Ut cut .............................. ... 3801. . 3815.10 7965.40
GlAsS Î f l î î l f  M ' i ' f C I  IN FWA If i AK.  U . A.
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050,14»

IT4ÍI.M
ГГ*. И ÎM.è"

14*»!,79 nr„',r.
rî:.‘0 I'.'? ("»
Ì.4 0.0

IfrSI.IO len.îs
34'..™ 3701.43
IM. 4? INÎ.ftf
281JM! Î43IM4

-tette*?tette?
1.73 I.S1

71.-.S
:?.?i «4.Eli
18.88 M..74
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£. - DMIAC/71/M? -*• 1984 0V
—  COVAR LO - UH IM Vimit .

m s m i

14?.|4 i ' i . e í
013!.47 f M . K

0.0 0.0
M i8. l t 5 iM .lt
545.P0 345.00

in e .io 1)18.10
r/'.OO 8! - »

17*0.W 1700.00
> 88.10

IP7ÎI.34 Ht.'Ç.M
Г'3.00 lîïr.OO

O.o 0.0
2*«4.12 71Ы.Т0
Ш .9Я m i m i

О.ой 0.00

:ь п ь .ь : 16151.58
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90.17 e i. j i
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T o t a l  p r o d u c t i o n  c o s t e  in 100* tur

YMf..................... 199? \°n IW ?«y>i

t fi flV. fCUltr Iflflf!» |r̂!ntt Cflly). IM.5? tu.:? 154.57 15*.57 151.52
ili litri»! 1............... IMI'.77 o? 6HV.?/ 5504.77 k m .??

fi» Jitrriilt.,..,......... *.0 0.0 0,0 0.0 0.0
!r»fQV ....... *........... 5774.17 5774.57 5774.57 5271.67 !.??«.fc?
uniihM................. M5.0" MS» M5.G0 M5.» MS.*.*
l»5iif, dlr.ct .............. 1740.IO ww.w W6M0 176P.60 I76M0

570.1) 650.00 r:<o.oo 6*0.90 P50. «Il
Sdirti ................... 1?<H).i‘V HmO.M immo oo I >o. co

IOfcl.60 30.;9.69 V‘3B.60 fc<f

COtt4 ............ ............. 19916.M 16279.89 mttt.c.4 19916.6* 19916.64
«¡•Ifittrill*» ter Vidi........ 1332.00 1332.00 l3->2.00 IJ32.C0 1317»
Indi'. tetto, «liti diMribution ... 0.0 0.0 0.0 0.0 0.0
fircrt celti, ulti 4»i dtdrlbgtion ... 2463.38 2344.05 :ìi>3. 33 2463.30

1066.75 346,75 |7"4.7S 1746.75 1754.25
FimfiìiI celti....... 1..... 0.00 0.W 0.00 0.00 o.co
Tcifl rir.ûldurilkf con*....... 2407S.77 20357.69 2600B.77 iOOOa.77 259M.27

laimtttttm ttmtttitttit ttlllt>8ttntl t»ti»ro::;tr:i :tSfittititss*
Ceti* ptr tinit ( linaio fredvet 1 ... 1 .0 0 i.ii 1.01 KOS i.oo
C< it te'iici. 1 ............. 35.04 37.61 35.43 35.91 35.99
CI it ............. 37.37 36.46 37.11 37.11 17.1?
01 it di'teli 1 ............. 87.73 41.51 67.07 87.97 86. IV
Itili liteur ............... 7045.60 2865.60 2065.60 2065.60 2065.60
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P r o j o c t p d  b a l d n r c  s h e e t s ,  c o n s t r u c t i o n  1» №» OKS

Vrcr ...................
Ifl.l m.t. ..........
h.fd IMlil. nyl n( done I «11» ....
Cc-.itncttMi in t r o i r m ..........................Onn* j»f!« .........
r»!tl. tl't ...............
C»«h nunlut, limit» IVIll.tl»...

H i l l  I n n l l t l H ............ ...........

fou lly  tn n lt ll  .............................
Icirni, r»!*!«•< pretit ...
h n l l t . l l o i t i  ...............................
t in ;  r t  iH im  l i r a  d*1t ...........
Cireoit  I l l C i r i t l M ..........................
l in t  .v fnd f . l t ,  l i m i t »  r . s i i r fd  
Tot it  J i l t  ............................................ ,

Cecity, I  • !  l l i l l l l t i t t  ............

ttnss MULE ntOJECT IM FIMAIIAM, ll.H.E. - &P/UHE/mM5 — 1111-04-77
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ProJrrtBd baiane» •hpot, productinn in 1000 OHI
*«r ................. 1999 1999 I91u 1991

• ?Pt*l «M'tf ............ tlbM.i! >011.90 30512.27 K73?.W  ̂ .
F1 1»J mati. «ri ol atenei.Ilo* .... «:<•:*. 4i 34491.44 20758.41 2-017.(9 17*1?.0|

* Cenimi lir. tu (rMmi..... l,, M 0.0 0.0 (1.0 151.00
termi mttf ........... Milani TOùS.ff 72(0.11 (P
Cui. Ini ............. Hi. Il ?*M7 2(0.47 7*1.47
Cm K •¿rclu*# linnc# ¿«allibir ... 0.0 'i.O 0.0 0.0

' Tetti li.tililir.......... •1569.63 >011.9* :.A5i:.27 2 5:3 7.n

Cali. c.eil.l ........... 2(703.00 :ì;.j.oo 2(7f-5.00 ?(i/5.0')
| Of.irvn, '.t.ilfl tniit .... ... o.o -IJTCO.IT -?;.(?(. ;o -129(1.02 -(ili,**. 44

........... •11114.Si -9516.32 -n-i.» -V2'\5P
(.rei <*d reame tira lati .... looiT.os IM’6.66 1017-0.71 Mf-2.54

* Ccrr»rt lirbtlltifl ........ 175.14 7R7.36 301.90 01?. 4f
ir-, r*tririll, (mieta rrqtalrrd .... ISW.Ot 14477.41 20-.ai.i7 :55i(.i? (020ft.1B
Ttl.l irti ....\......... 40260.11 44717.12 41441.11 48667.10

Crii/, 1 al ILMIIHm ..... TTI.IT 171.76 -CM.92 -157.12
- et ics poi tlc fsojccT m fujmmh,«.«.e. - cfimnim: —  n?4-ow7

■ UK 193 »iwri —

Projoctad baiane» •h«*t , production in tOOO CHS
- T|>r ............. . i i?s 1414 1945 I91f

Tdtl <?..(! ............ 4? lt'157.17 17)01.71

h'fi mptl. «fi ol JtafKHttM ... IS14I.4I UM7.it 9 IO*1»?. 12 MH.M
CriUjtlit' in entrari..... 0.0 n.O M 150. W

• Cjrr.nl ».«.:• . . . . . . . . . . . . . . . . . . . 9(65. •>( 99 SO.75 45!:.17 I0ll0.1t
Cu*. Hit ............. 261.10 !i:.2i 377.09 114.1*

- Cirt lurpiui. fmintr ivatlrilf • 0.0 0.0 0.0 l.l.ft

Tetti lutllitir. ......... 17100.47 2W.f'fc :u57.7? 17101.71

lenii* celiai .......... 24745.00 24705.M 2(Ti>V00 2(705.00
iturxi, r.tilr.J arelll .... •491TT.I3 -so-ea.36 -(97g!.95 -46175.61

» Prcfil.lloMl ........... -110.45 1*4.43 HOP. 01 1111.01 \
l e * ?  ini « l l u .  tara lati .... 0.00 0.00 0.03 0.00

, Carnai 1 tabi 1 Itta* ....... 111.71 979.36 IO(0.6( 1107.20
• l i n k  o*.rirti!, Unnica rietini . Siiti.Il SISCO.12 47741.18 41467.51 1*172.30

Telai Irti . . . . . . . . . . . . . . . . . . . . . . . 51461.17 «729.01 4372B.2J 37471.51
- * (amia, l of li.liliiiai. . . . . . . . -101.04 -102.51 -110.K -126.20

• -
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»
Унг ................. 1*99 2000 root 1

e  fIvw .M 20 № M 14474.(18

9 f t n ' ««lifts, ft»t of ¿WfCtlt'.Ofl .... 47*4.84 «141.14 m.5? ?7r9.64
i

r .  rCfithKlson № rearas* ...... 7<w$.0A 0.0 0.0 0.0forr.M i.-ftt ....................... ... 100*9.55 №'•99.55 IOOÍ4.55 №'•99.55
?;«.w

o.a
Ш.150.0 5М.И0,0 5M.I30.0 C :О f.»*> strolls, fmanca «vatlaMt ...

О Tf!»a! IuMIMim ......... îoom.oi I82Í.UJ it iti.oe c  i
1

9 fîu tv  f»2lUI ....................... :«7<r5.w 247f5.00 2l№.0J 247O5.00
M ir . s i.  rft.ird  ,rslt( .... ... -«so?:.» -ЗИ1М7 -31927.84 SI3f.7.№ -2*‘.<5.U

zm.\i 0 .00 
404.44

52V». 94 
0.00 

IK *. 48

Î240.84
o.uo

MOA. 48

5779.54
0.00

1194.41
9

C«rrt*t ItjA ihtiM  ................. c  r
fir* (IWi'ltl, HltlMf rnulrrt .. 31100.00 25913.5» IB748.VI 11730.42

о
lot«l ilbt ............................ 32103.14 2*012.02 t9874.lt 12854.99

©  ;

tail tv. t at h i h h t i t i ........... *220.22 -417.75 -4A70.5? 520.10
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сояк* i." ■ wi;o Vitr.n - /
Net income statement In IMO IHi 
U t r  ...................................................

Tafj) stiri. incivili} stltt ftt.. .
Itisi vsrlitit f ili. Incitimi silts In
v e u t  I t  t - m l n  . . . .  
»■ !  jl t n i i l  silts ,
i i f  - . i f u l l t  t r i l l ,  includine OtcrtcitflM .

Crerilfenil iif|l» ., 
Os ! cf ioidi stltt .
Ceil (I tinniti .

tress tren i ..
.................
ItitMt irtflf
its ..................

It* ernfif
Oiniris rtiO..........
Ulti r l f I t ' l l t i  p 'O lt i  .........................

OtcrntUI't vnOIsfrlMtO imiti
C’t's ireflt, 1 of Ititi silts ....
It! отЧ'. I el fotti silts....
Met rm'it, 1 el tsitts .......
It! ireflt t inlt'tsi. t of mutiteli

1037 ITHB IOf.0 1000
17775.77 14Г-4.44 15431.0! i?:70.oo
41.1(1.10 4075.44 5244.04 5f.i2.OI

5145.07 «11. OJ 10347.77 ¡1594.60
«.si 43.14 44.70 57.1)4

i;i;s.85 17475.04 17475.05 17475.05
-0244.0? -7113.00 -ÎMC.05

-77.E» -56.44 -45.50 -Î4.08
7300.40 7050.11 7405.75 1630.47

-17700.17 -11774.55 -0514.5? -7406.4?
0.0 Л.0 0.0 0.0

•17700.1Г -11774.35 -0514.5? -7406.4?
0.0 0.0 0.0 0.0

-IK'-MI -11774.53 -0510.X? -?*>10.42

0.0 0.9 0.0 0.0
-11774.55 -0514.3? -76V6.4?

•I77O0.I7 -73'74.!4 -57041.07 -40M1.44
-Í5.49 -7«.40 *(0.88 -44.55

-10.40 -40.06 -44.55
-44.73 -4M? -Î6.45 -24.48
-17.87 1 •15.81 -15.54 -tue

(loss ИТ HE толст IM fujairmi U.A.E. - Í6/UK/70/O0I - 1064-04-77
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f l p t  i n c o m e  s t a t e m e n t  i n  10(и) 5ь 5

«tir ................ ........ ИМ П82 i??: 1984
)4- f I.rìfc 1ГРИ.77 76 jva'.w

Inti «tri«bit Olii, lei Infini talli tai ... 611л.M 7Щ.24 ii«i.?3
v»*nM« rirai г............... .... 1 ÌVA.to 10717.34 15551.32 12jït.70
it : ?< bill niai ................ 42.35 67.90 6P.11 6Ç.47
trw.rirüe cuti. Incisili:» ieereci.tlon.. РГ9.35 irti5.:s .V3\65 i7?ai.e4
C->cat lena) aarstn ................ -4504.0t -7196.01 -W2.33 '•■М3
M 3 H l9l«l m Im  ................ -Î3.W -15.88 -3.78 1.18
Cnt t* iinjnct .................. 1215.48 4Г1.81 ?e.i? 0.00
G’o«'i ercfil ...... ............. -5770.за -3*13.t3 -810.45 204.45
Aüeur.cM ..................... «.0 M 0.0 0.0
TluMf ff3Í11 .................. -5?зо.я '-2011.tl -tin.15 M4.45
T« ......................... 0.0 0.0 0.0 0.0

r.rcfit ..................... -3770.58 -2017.82 -810.45 304.43
EHvHtrát Mil .................. 0.0 0.0 0.0 0.0
tfriiitritstri ffp'it ............... -5'31.50 -2917.82 -tit.45 304.13
ДГГИ*«1|1М UKllltr̂utti profit ....... -1(360.n? -4817?.8J -50088. 58 -48783.85
6'C«* profit, I of Mil H i t » ................. -78.87 -17.92 -3.81 1.19
«Pt .'.tit, t at * stai litri......... -21.87 •17.82 -3.81 1.18
Hit profit, t ol htitr ............ -31.ti -w.;t -i.4t 1.17
Nat crpfit » Interrii. I cf Invntrant .... -0.4t -J.60 -1.44 0.49
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I T O

2 8 3 1 4 .7 ?
8 0 1 7 . 7 *

u n * . * *
1 0 .7 7  

1 7 1 7 8 .OS

I T O

3 1 7 1 * .0 0  
* 0 0 0 . »

7 1 5 8 3 .1 1
0 t .0 7

1 8 4 *0 .3 3

1 * 9 7

3 1 7 1 * .0 0  
* 0 5 3 .1 3

2 ' : ' 3 . 4 0
!/■ I l

1 0 4 2 3 .0 7

1 * * 8

.2 3 4 1 4 .8 2
7 4 2 1 .0 0

1 0 0 1 5 .7 5
0 8 .3 4

1 2 * 3 1 .0 2

O r t r i t i o n i l  t i r i l i  ......................................................................................... l é O l .f l t J O H . 0 * 5 1 7 0 .0 1 3 0 0 4 .13
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í i o n r r r  o f  f i  n a n c e ,  c o n s t r u c t *  on U IMO DHS

1995 1080

Гм S .  rn irv . ........... Í0759.M no i.oo
Г'.я\\ . r* *•' »f «-tf o.c 0.0

0.0 0.0

1 Г,. if ................... 0., 0.0
0.0 0.0

• . . . 0.0 0.0
Ur •*. ....................... 0.0 735O0.M

0.0 0.0
0.0 0.0

0.0 73500.00

Гаггf-.t IIiMIIIIh  . . . . 0.0 0.0
0.0 1*10. к

b i l l  lent, m i l i t i ,  .. . 70750.00 Î753*.14
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J LOhrOR 1.0 -

» Source c* finance, production In 1000 01-5
Utr ........... IMF ISM IFIF mo 1971 1197

9 temív. ofi-.r.t'Y.... 7810.M 0.0 0.0 0.0 O.o O.o
(«vil*, arviermcf... 0.1 0.0 0.0 0.0 0.0 o.o

O SiiSiiiüm. or mit .... 0.1 0.0 0.0 0.0 0.0 0.0
AF ........ 0.0 0.9 0.0 0.0 0.0 0.0

Iüi K ........ 0.0 0.0 0.0 0.0 o.r 0.0
lotit CF ........ 0.0 0.0 0.0 0.0 0.0 ('.fl
ISM «l ........ 0.0 *«m.M •1711.00 -4711.80 -4713.0*)
l.-lt K ........ IM9.58 . I5J.JF ■vt.lt -JM. JF -??4.‘?
Loi* CL ........ 0.0 0.0 9.0 0.0 . O.o ii. •*

C Mil Iran....... 1011.SI -4500.53 -0008.IF -4048.1? -i?ie.i? -4*!4B.17
C'.-rr.t lltbilltlfl.. FOI.» s.i; h .s; 14.51 I8.ÎS -ns.?:

O Pint ovtrinlt ..... W4.43 i5af.:5 8901.24 7132.45 V ’î.fo ] 1794.1'
b!tl Imli availtbl* ... iim.H 5040.45 Mil. SS JISB.TS 441.?? 0771.56

9 N0SS 101 TIE FI0JECI II FIM0IMN. U.I.F. - Of/U*t.'WOOS —  1114-01-2?

9
Source of finance, production li IMt MS

9 Ytlf ........... IMS 1114 loss ISSO ISS J tsst

0 Finit*, orlimry.... 0.1 0.0 0.1 0.0 0.0 0.0
Fwltr, ptltrnct... M 0.0 0.0 0.0 0.0 0.0
Mtlfloo. fftñli... l.l 0.1 0.1 0.0 0.0 1.0

9 lot» V ........ l.l 0.1 0.0 0.0 0.0 0.0
loto If ........ «.9 0.9 0.0 0.0 0.0 0.0

9 loto (F ........ 1.0 l.l 0.1 0.0 0.0 0.0
loto M. ....... 1.0 l.o- 0.1 0.0 0*0 0.0
loto N. ........ -JM. JF 0.0 0.1 0.0 0.0 0.0

9 loto a ........ 0.0 0.0 0.0 0.0 0.0 0.0
Total loto ....... -JM. JJ 0.0 0.0 0.0 0.0 1.0

9 Ctrrool hilllltln ..... JJI.SJ SS.iO 01.11 40.50 -0.72 -70?.04
Iml tnirfrilt ..... -IIII.M -MI0. U -5012.00 -0315.20 -7048.24 1174.84

9 titll Im Ii Ktlllllt ... -IUJ.U -J7S4.M - s o o o . f i -0141.FJ -7041.S7 1071.00
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l o i  К  ........................ 0.0 0.0 0.0

i le u  Cl ........................ 0.0 0.0 0.0

Tolti lOIrt ....................... 0.0 0.0 0.0
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COHEOO 1.0 • unito VI (Mi —
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N n l  w o r U n q  c a p i t a i in  I M O W S

1t*r I O » 1994 1997 1908

i o p t t t f . ................................................................ c a la

C w r r i r !  i M f l t  1
• c c c c r t l  r i c i l v i b l t ................................................ 1 2 .0 1 0 1 4 .4 7 7 0 1 0 .7 4 2 0 1 7 .4 7 16 6 7 .9 0
I w t l l i f »  « M  « J t . r l j l l ...................................... I . S 459'i, 54 4 4 7 7 .1 7 4 4 4 7 .7 5 3 5 07.5 8
{ * ) ? ' ; / ................................ ............................... é .o 6 J 9 . I I B 7 9 .l l 8 7 0 .1 ! 8 7 9 .1 1
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i 'c - l  I r  C f j r f M !  ......................................... 4 0 .0 449. 2? v e .  24 4 9 7.0 ? 4 7*7.00
f | - i « ‘ . | !  ...................................................... 2 1 .0 B ?5 .9 8 3 C 5 .40 0 0 5 .1 4 7 ” .0 I

Ct>*i I n  n v > i ............................................................................ 2 1 .0 J T 7 .0 0 5 4 4 .1 1 1 4 4 .1 1 7 7 9 .8 0
t o M  ( u r M - .t  m * l t ..................................... « 1 7 . 3 1 1 0 4 7 1 .3 2 I M M .  04 0 6 1 5 .7 7
C l l ' r c l  l l l t i l l t l . f  l . i
• r e c a r t i  i n i b i i ................................................................ 1 1 .0 I 0 H . M 1 1 0 7 .2 0 1 1 0 4 .4 0 9 0 4 .4 4

K i t  ■ C '-tlro  c i n t i ]  ...................................................... S U '6 .8 7 « U n i ? 0 3 3 3 .4 4 7 7 1 1 .7 8
t a r i m i  in  n r t i r . q  r a r i  t a l  ............................. . . . 5 15 .0 0 5 5 4 .2 5 - 1 0 .6 4 -1 6 4 4 .1 0

K i t  a q r t i .i q  c i n t i l i  l i d i  C i t r i n e » • I a 2 4 7 7 .4 4 2505.44 2 5 15 .4 4 72 4 4 .0 2
K i t  « S ' t i r q  U f i  i l i .  I n r i l q n  « e r r i n e »  ,n i 4 1 2 4 .1 7 ( 7 8 0 .6 3 ( 7 7 0 .0 0 3 4 4 4 .4 6

K i t * :  r i ;  «  « m i i a n  i a y .  o l c n v t r . i t  | c a la  • c a i l l l i i i M  e t t u r a m i  .
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C o r i ' i n i : ................................................................ c a la

C i f r i l i  l « « . | |  I
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r ^ ^ ' Ì * ........................................................ . . . . 0.0 8 1 ? .I l 0 7 1 .1 1 6 7 4 .1  1

................................................................. 2 .0 e v . o o 8 3 0 .00 O 'i '.O O
( 0 .0 a? ? . ? : «?? .•? 49?.0 ?

É ' . r i V r J  CrS'iMCM ......................................... 2 4 .0 m . ' i 0 4 5 .1 4 83 3 .3 4
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I r t i l  m r r M l  t t t P l i ...................................... 1 0 4 4 1 .4 4 1 0 4 (1 .0 8 1 0 4 4 1 .0 4
C i t r i n i  I c a b i l i l i l t  n i
8 'f < v » 1 n  .................. ............................ 10.0 l l f ì f r .M 1 1 0 4 .4 0 1 1 0 4 .4 8

K i t  c u l l a i  ......................................................... 4 1 5 5 .4 4 4 15 5 .4 4 0 3 3 5.46 .
I n c r i n i  I n  ■ a i t i l a  c a c i t a l  .............................. 1 5 ( 4 .1 0 0.0 0.0

N » 1  M e rlin o  t i p i1i l i l o c i l  tvr rtn cy  .i . • I S S I . 44 2505.44 2505.46
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APPENDIX XI. 8

GLASS BOTTLE PROJECT IN FUJAIRAH, U.A.E. 
DP/VAE/79/oo3

ECONOMIC AND FINANCIAL CALCULATIONS 
USING COMFAR

2nd series of runs
from 26. and 27. of June 1984



\

During the second series of runs the following versions has 
been calculated:

- BASIC VERSION ("FUJAI 2"): This version is based on the 
revised figures, prepared by H.R.PERSSON in May 1984

- Alternative 1 - NO EXPORT ("FUJAI 3"): The assumption was 
that the bottles produced for export can not be soldi the 
consequence would be an increase of cullet and a reduction 
of raw material input by lo 7. but no decrease of energy 
costs.

- Alternative 2 - RAW MATERIAL imported at DHS 277.63 per 
ton of glass ("FUJAI 4"): according to the estimates by 
Mr.PERSSON for imports from Turkey.
Note: The difference between these three runs can be seen 

at the row "Raw material" in "TABC for product A: 
GLASS" and in the table for "Total production costs 
in loop DHS".

- Alternative 3 - loo % equity ("FUJAI 5"): This alternative 
has been calculated in order to see the effect on the cash 
flow for financial planning. Without paying interest and 
without repayment, the project is on principle financable 
if there is additional equity available during the first 
two years to finance the cash deficit (-3122.11 and 
-12o.57 in looo DHS). In that case the replacement of the 
furnace in year 1992 (6ctl year of production) could be 
financed by using the "cumulated cash balance" (see: 
cashflow tables, production in looo DHS).
In this alternative the H R  on total investment is slightly 
higher than in the basic version. The explanation is that 
the total investment costs are different:
Basic version: 48 283.14 nominal value, including 1414.14 

interest which is capitalized (financing 
with 5o % loan)

"loo% equity": 46 869.o nominal value (no interest during 
pre-production capitalized because of loo/, 
equity)

287.



List of footnotes, concerning all four versions»

FN 1 r Table "Total initial investment costs in looo DHS", line 
"Working capital": 23ol.75 inventory of spare partst 
corresponding correction for years 1 and 2 has been made 
because of the assumption, that these stocked spare parts 
will be used first.

FN 2: Table "Total current investment costs in looo DHS", line 
"Working capital": negative figures in year 1988 (expla
nation sea FN 1) and years 1992, 1998: replacement of the 
furnace is reducing production (to 3/4) and therefore less 
working capital is necessary.

FN 3: Cashflow Discounting: only b) interest payable on loan 
added back to net-cashflow shows the internal rate of 
return ( H R )  on total investment at future value (FVAL) 
which should be used.

FN 4: "Total production costs in looo DHS", line "Factory .
overheads": This line is containing three cost elements 
factory overheads: 264.6 per year, loo % fixed and cost 
adjustments for energy:
- reductions in years 1992 and 1998 of 25 % because of 

the replacement of the furnace which will decrease the 
production to 3/4 of possible production

- increases in years 1993 to 2oolt the assumption is that 
for producing more than the reference tonnage of glass 
(15 594 tons or loo %) the energy input has to be 
increased by about the same percentage as production 
will be increased:
e.g. year 1993 increase of production 2a 7, — ^  

increase of energy (5274 x 2o 7. ** +lo54) — >
264.6 + lo54 1318i actually a little bit
less (K94.6) is considered as total under 
"Factory overheads"

This is because there was due to a limited storage capacity 
no free line for "Cost adjustments" in COMFAR.



289.

Fii 5: Table "Total production costs in looo DHS", line 
"Direct costs, sales and distribution"»
This line is containing the direct distribution costs

a) shrink palletizing! ^  ton of gla33 „
b) freight J tons of distributed glass

r

Vienna, 8.July 1984

Ewald Bxunner 
Economic and financial 
project evaluations

I
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2 RAW MATERIALS CHARACTERISTICS

2.1 Generalities
This paragraph gives the main chemical» mineralogical. and mechanical 
characteristics, required generally by SGE for the raw materials used 
in its glass factories.
Each of these characteristics is individually recommended by SGE ; 
nevertheless, only their global consideration will allow to take the 
final decision, if these raw materials are suitable or not. However, 
some impurities are unacceptable.

Only, the complete analysis of samples, representing the different raw 
materials, will show the compatibility of these materials and lead to 
the final composition formula.

2.2 Sand
2.2.1 Chemical analysis

The following values can be given as example :
- Si 02
-  Ti 02 
■ Fe2 O3
- Ala 03

Z 97.00 mini. (1)
Z 0.10 maxi.
Z 0.15 maxi.
Z 2.00 maxi. (2)

- Na20 + K20
- CaO + MgO

Z 0.50 maxi.
Z 0.15 maxi.

(1) Below 98 Z the silica content must be constant by + 0.5 Z.
(2) The alumina content must be constant by + 0.1 Z.

2.2.2 Moisture

< 5 Z at use, must be as constant as possible.



2.2.3 Mineralógica! impurities

Any sand chat concents Che following oxides must be rejected :
- chromite,
- andalusice,
- dysthenite,
- silllaanite,
- cyanide.

Ocher minerals vich density higher chan 2.9 can be accepted if they 
comply with che following conditions :

- quantity Z 0.02 maxi.
- granulometry mm 0.03 maxi.

2.2.4 Granulometry •

Granulometry must comply wxth the attached typical curve.

2.2.5 Regularity

Besides the above c r ite r ia , sand bed must be evenly d istributed  in 
the whole quarry and therefore during the quarrying operation.

Chemical, mineraloglcal and mechanical properties (granulometry, 
porosity, etc.) must remain as constant as possible or at least have 
very slow variation.



VERRE CREUX 
HOLLOW GLASS

ANALYSE GRANULOMETRIQUE
GRAINS S IZ E  DISTRIBUTION

SAND
SABLE

292.

TAMIS
FRANÇAIS

350 300 250 300 130 130 100 80 60 43 40 30 23 30 16 14 12 10 8 6

; «FU S PASSÉ



2.3 Soda ash

Soda ash (sodium carbouace) muse be of the "dense" quality.
2.3.1 Granulometry

Granulometry must comply with the attached typical curve.
2.3.2 Chemical composition

Z
• COj Na2 98.000 mini.
- Cl Na 0.400 maxi.
- Na2 S04 0.070 maxi.
— Fe203 0.002 maxi.
- CaO traces
- MgO traces

- Insolubles in water 0.020 maxi.
- Moisture 0.300 maxi.

V



ANALYSE GRANULOMETRIOUE
GRAINS S IZ E  DISTRIBUTION

29U-
SODA ASH

CARBONATE DE SOUDE 
(DENSE)

Ta m is

• FRANÇAIS
353 30C 7 s :  7DC- ISO i? i ,  IOC iC ù(t 4 5 *0  30 25 70 l« M 17 10 6

REFUS PASSE



2.4 Sulphate

Sulphate can be In the batch either under form of gypsum (hydrated 
calcium sulphate) or under form e sodium sulphate.

2.4.1 Gypsum
Z

- CaO + MgO 33 mini.
- S03 35 mini.

Granulometry must comply with typical attached curve.

2.4.2 Sodium sulphate (anhydrous)

Z

- Na2 SO^ 97.0 mini.

-  Fe2 03 traces

- Moisture 0.1 maxi.

Granulometry must comply with typical attached curve.

tP-
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analyse
GRAINS

RANUIOMETRI
GYPSUM (CALCIUM SULPHATE) 
GYPSE
(Sulfate de calcium)

296,

Ta m is  3j0 3o; 
f r a n ç a is

?o:- liu  UC' lOC dO 60  4 5 *0  30 33 30 16 U 13 !0 «
«EHJS Pa SSE
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ANALYSE GRANUIOMETRIQUE
GRAINS S IZ E  DISTRIBUTION

297
SODIUM SULPHATE 

SU LFATE DE SODIUM

TAMIS

FRANÇAIS
310 30C.23C 73C* ■ Su IA' toc ac 60 43 40 30 23 30 16 14 17 10 •  6

REFUS PASSE

Fa
im



2.5 Limestone

z
- Fe2 03 0.20 maxi.
- Ca 0 54.00 mini.
- Si 02 1.20 maxi.
■ Alj O3 0.30 maxi.

- Mg 0 1.00 maxi.
Granulometry must comply with typ ica l attached curve.

------- -- ----H>
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VERRE CREUX 

HOLLOW GLASS

ANALYSE GRANULOMETRIQUE
6RAINS S IZ E  DISTRIBUTION

LIMESTONE
CALCAIRE

TAMIS 300 2J,

FRANÇAIS
?3C> 150 120 toe a t 60 45 40 30 23 20 16 14 12 10 8 6

■EFUS PASSE



2.6 Feldspar

Z
- Si 02 67.0 maxi.
* Al 2 O3 16.0 mini.
- Na20 + K20 9.0 mini.
- CaO + MgO 2.0 maxi.
- Ti 02 0.3 maxi.
- Fe2 03 0.3 maxi.
Granulometry must comply with typical attached curve.
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VERRE CREUX 
HOLLOW GLASS

ANALYSE GRANULOMETRIOUE
GRAINS S IZ E  DISTRIBUTION

FELDSPAR
FELDSPATH

301 .
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