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PREFACE

The attuched study is one in a series on the construction
industry in the Yemen Arac Republic carried ont by the World Bank/
UNIDO Co-operative Programe beginning in 1979 with a general survey
of construction materials. The basis for this study is a pre-
feasibility report and market study prepared by consultant Lennart XSnigson
following e field mission in July 1980. The original report was
revised by the consultant in February 1981. After review within
UNIDO, the document was further revised and edited by Mr. Edward Espenhahn
in the offices of the World Bank/UNIDO Co-operative Programme.

The observations and opinions expressed in this report
are those of the authors and do not necessarily reflect those cf
either UNIDO or the World Bark Group.
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SUMMARY

The rapid economic growth of the Yemen Arab Republic
(YAR) during the past decade supported the introduction of a
numver of modern manufacturing plants producing consumer goods
and building materials, Beverage production increased conside-
rably and imports of bottles rose accordingly, creating a mar-
ket for a small glass bottie plani. A World Bank/UNIDO Co-
ooerative Programme (CP) survey of the building materials indus-
try in the Yemen Arab Repiblic in 1979 revealed the presence of
an extensive silica sand deposit on the outskirts of the capital,
3anaa. Jamples of the sand were investigated by the Mining
University, Leoben, Austria and found to have outstanding che-
mical and physical properties for container and sheet glass
manufacture, and these findings were confirmed by glass making
trizls with the sand in furope. The CP is commissioning
a more detailed investigation of the deposit to determine the
chexnical and physical oroperties and quantity of the naterial over
a wider area. Limestone already used by the cement industry,
and feldspar are also available in the TAR.

A consultant, agpointed vy the CP to examine the fea-
g1bility of manufacturing hollow and .ther glass products,
visited the YAR in July 1990, to investigzate the local market
for bottles, construction costs and the availability of man-
power, materials 2nd other inpuis, A preliminary report pre-
rared ty the consultant in October 1980 and subsequently re-
vized in February 1981 indicated that there was an opportunity
for a glass container manufacturing fucility mainly to supply
bottles ‘o the fast-growing soft drink industry in the YAR.

There are also outle®s fcr milk, vegetable oil and other botiles,
and for domestic glassware wiich the factory could supply at a
later date. The following report presents the plant, machinery,
building and installation costs in some Je*tail. Tne sales market
data are more limited as national production znd import sta-
tistics have only recently begun to record the data nceded to
supplement the information from the beverage producers. A pros-—
pective investor will need to conduct a more thorough survey of
the beverage firms' past and future production plans and of
bottle quantities, types, specifications and cosis.

The present report is based on one size of bottle
@“hich is widely used by the beverage firms., It will eventral-
ly be necessary to make provision for a wider range of bottle
sizes and types. The standard bottle weighing 0.43 kg with a
content of only 0.25 litres has a relatively heavy net weight
-to-contents ratic compared with the returnable bottles normally
1sed by Coca Cola, Pepsi Cola and Canada Dry ocottlers in oOther
countries, The proposed market survey shonuld investigate the
possibility of introducing lighter bottles which would be cheaper
to produce.




The preposed factory location near the sand deposit has
access to a high tension pcewer line on the Sanaa supply system.
Tne installed load of 910 kW and average load of 550 kW represents
an appreciable propor*ion of the city's present generating capacity,
and adeguate power may not be continuously aviairable urtil the new
thermal power station and connecting power line from the coast are
completed. Power costs, which are high at present, may then be re-
duced because fuel o0il is available at a relatively low price from
friendly neighbouring countr.es. The glass melting operation, a
major user of energy, would also benefit from the low price of fuel
oil,

The project is equipped to produce 14,550 tons of containers
a year, or 34 million standard-size bottles, With a work force of 164
employees. The investment cost is estimated at YR 75 million (US$
16.7 million equivalent) in 1981, the base year for the financial
projections. The cost per employee is zpproximately YR 457,C00
(Us$ 102,000 equivalent).

Customs duty on importied bottles is only 15 parcent at
present, and it is assumed in this study that Government will grant
the project a rather larger, but still modest, d2gree of protection
amounting to 25 per cent of the cif import value during the first
five years of operation. This corresponds to an ex-works sales
price of YR 1.20 per bottle (US$ 620 per ton} during the first five
years, after which the sales price could revert ta YR 1.10 per
bottle which is the estimated cost of imocrted bottles in 1981.

The projected financial internal rate of return is 1h4.5
per cent with an economic rate of return of 10.8 per cent. Intro-
duction of a lighter bottle would increase the rates of return,
which at a bottle weight of 0.3Lkg would be 16.2 and 12.0 per cent
respectively. These rates do not take into account the at-present
unquantifiable savings which will be made in pre-payments and stocks
due to tlhe long import route and port delays, which will be obviated
when the factory can deliver bottles direct to the trade. The pay
back period is about A.5 years to recover total capital expenditure on
the project.

The project chould provide a discounted rate of return of
15 percent after tax to the shareholders as shown in the suggested
financing plan. The plan comprises share capital of YR 30 zillion
(US$ 6.7 mil):on equivalent) and suppliers credits and long-term
loans of YR 45 million (US$ 10.0 million equivalent) at prevailing
rates or interest.,

Assuming the loans and 20 per cent of the equity were pro-
vided from external sources, the YAR would still need to provide an
estimated YR 4.8 million is foreign exchange during the construction
reriod, Net foreign exchar.ge savings from project operations would
average about YR 3.4 million per annum during the first five years,
1R 6.1 million during years 6 to 10, and would thereafter increase
to YR 12 milliun aftes ccmpletion of the loan repayments,
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I. PROJECT CONCEPT

General

1. The project is for the production of glass containers

to satisfy local demand primarily with respect to soft drink
bottles and possibly milk bottles. A survey has identified the
presence of potentiall;r suitable silica sand at several locations
in the Yemen Arab Republic. One such deposit is situated near the
capital, Sanaa, and its location is such ihat a glass plant could
be erected ir. its immediate vicinity and be serviced by roads,
power, water and severage. The properties of the sil:ca sand de-
posit were investigated at the Institute fur Applied Mineralogy

of the Miring University, Leoben, Austria, and this is the subject
of a separate report,

2, The project has an annual capacity of 14,550 tons of bot-
tles per year, which would be adequate for satisfying the YAR's es-
timated annual demand for soft drink and milk gluss containers.

3. This study estimates the project to require total out-
lays of YR 75 million ($16.7 million equivalent) pricr to start
of commercial operations and is expected to yield a discounted
internal rate of return ef 14.5 per cent.

4. The Glass Porming process assumed to be applied ic the
so—~called blow-blow method in which the molten glass (gob) is formed
by two consecutive air insertion (plow) sequences in, firstly, a
plunger mechanism which forms the container's neck and, secondly,

a counterblow mechanism where the container's btody and bottom

plate are formed with a vacuum-assisted system. This method is
versatile and well-suited for a large number of differently shaped
h¢llow containers. The other processes are standard and traditional
for +h.: glass industry.

Raw Material
5e The plant would require the foilowing raw materials:

Sand

Soda ash

Limestone

Feldspar

Sodium sulphate

Coloring and other additives

of which the sand would account for 57.7 percent of total raw
material weight followed by soda ash, 18.5 percent, lime 15 per-
cent and feldspar 8 percent, As sand, lime and feldspar

exist locally, imported raw materials should amount by weight
to only 19 percent of total requirements,
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e Limestone could be quarried at & czment plant near
Hodeidah and may also 2xist at other locaiions. Feldspar exis's
at several deposits spread throughout the mountainous area but
has hitherto not been exploited due to lack of demand.

Te The sodium sulphate and other components are addiiives
needed to color the glass, It has, for this purpose, been as-
sumed that primarily green bottles would be produced, Additional-
ly the plant would need to import packaging material, molds,
lubricants and spare parts.

Capacity and Volume of Produclion

8. The plaat is assumed to have a continuous glass melting
furnac- 4ith an inner melting area of 28 m® and a maximum

daily melting capacity of 52 tons. Such furnaces are available
from several manufacturers. The furnace could produce clear and
colored glass in different batches., The glass making scction
would be =quipped with an & section blow-blow machine with
double gob feeder, It is assumed that the plant wouid operate
continuously 24 hours per day (4 shifts and 7 days per week) and
that the average number of working days per year would oe 330 with
the remaining period being used for maintenance. In addition,
furnace relining would need to be done approximately every fifth
year,

9. Calculation of annual production is based on

the assumption that soft drink bottles with a content of 0,25
litres and a glass weight of 430 grams would be produced as
this is the standard size container in the YAR,

10, The equipment would have a rated capacity of 82 bottles
per minute corresponding to a gross daily production of 118,080
bottles or 50,8 tons. This would, on an annual basis, correspond
to 39.0 million bottles weighing a total oi 10,760 tons. It

is assumed that 75 percent of rated capacity would be reached
after two years of operation, at which time the plant would
produce 12,850 tons of glass containers. Maximum attainable
capacity utilization has been set at 85 percent of rated capacity
to account for defective products, porer failures, changes in
product mix (colors of glass), etc.

Power and Utilities

11, The total rated electrical power consumption is
estimated at 910 kW, With an average vtilization rate of 60
percent in each shift, the power load during 330 working days
would amount to 550 kW, During downtime, power consumption
would decrease to approximately 275 kA4, and the annual total
consuiaption would amount to approximately 4,590,000 kWh, An
11 kV line passes the area of the proposed site. It has been
assumed that power from this source could be used and that




the electric power company would install an 11 kV/éOO v
transiormer station at the site of the plant.

12, He~ting of the furnaces could be either by electricity
or by oii. As Yemen's electrical power is generated by oil the
latter alternative would likely prove most economical. This
study therefore assumes that the furnaces would be oil fired.

13. A melting volume of 52 tons pe. day wouid, for the
proposed regenerative U~flame unit melter with recuperators,
require 1,584 kcal per 1 kg of glass. As heavy fuel o0il con-
tains 9,6C0 kcal;xg, the required volume of 0il would %“e 0.165

kg per kg of glass, corresponding to approximately 3,100 tons
of heavy fuel oil per year.

14. Light fuel oil would be used for the annealing system,
forehearth and sand drying drum. The forehearth could also be
gasfired, but this is likely to be less economical in the YAR,
Annealing sysiems for this size plant are similarly produced
for electric, o0il or gas heating.

15. The estimated consumption of light fuel oil is
approximately 300 tons per year calculated as follows*

Annealing system 18 1/hr = 146 ton/yr
Forehearth 15 1/br = 120 ton/yr
Dryer 10 1/hr = 25 ton/yr (one shift)

Mold pre-heater 12 1/hr 9 ton/yr (30 days)

—

Total 300 ton/yr

Additional fuel would be required for the gob feeder which
should preferably be gas fired., An average volume of 30 kg
propane would be needed per hour. This would correspond to
some 263 tons per year.

16. Water requirements for washing and for sanitary pur-
poses have been conservatively estimated at approximately 8 m
per ton ol glass, or 12,5 m3/hour, which would correspond to

an annual water consumption of approximately 100,000 m3, Water
in the area of the glass sand is drawn from ground water acqui-
fers which are also used for agricultural purposes on adjacent
sites, As most of the water would be v ed for washing, recircu-
1.ting systems would be possible. A more detailed survey of
water availability and cost woull be needed, howevar, in order
to determine the feasibility of such installations, This study
does not make provision for a recirculation system.




Staffiag
17. The staff has been divided into tnree categories:

Administrative staff

Technical management and supervisory staff

Produ:tion personnel
18, As production would be carried out 24 hours pev day
and 7 days per week, it has been assumed that the production

personnel would work in four shifts, the versonnel for raw ma-
terial preparation in two shifts, and others in one shift.

19, In summary, staff requiremer.ts would be as follows:
Administrative staff 15
Technical management and
supervisory staff 11
Production personnel 138
Total 164

Allocation of production personnel by departiments
is at Annex 4.
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II. THE MARKET
General

20, Available import statistics suggest that the YAR's
glass container imports consist primarily of soft drink bot-
tles, of which an estimated 17.5 million were imported in
1979. Another important category of imports in that year was
tableware glass, the volume of which has been estimated at
some 2,000 tons. In the future there may, in addition, develop
a demand for milk «id vther foodstuff glass containers and, to
a lesser extent, a demand for non-returnable bottles,

Soft Drink Bottles

21, The projected demand for sof. drink bottles would

be in the form of additions to stock as 30ft drink sales grow

and in the form of replacements. The bci*.ing industry in

the YAR is not allowed to use non-returna:le bottles., The survey
of the soft drink industry in the YAR suggests that bottling ca-
pacity is likely to double within approximately one and one-half
years if the industry can realize its present plans for expansion.
In the estimate of future soft drink sales it was assumed that

the rate of expansion would be slower than envisaged by industry
representatives but that it would reach an average of 25 per cent
in the coming years, On this basis, and with the application of
normal industry ratics for glass bottle inventory and replacements,
an average annual demand of approximately 10,000 tons is estima-
ted for the period 1981-1988, as outlined in the Market Analysis
at Annex 3,

Milk Bottles

22, Bottles for milk distribution are estimated to account
for an annual demand of approximately 1,200 tous during the perind
1982 to 1988, This assessment is based on the assumption that

the existing dairy project as well as the new project will, con-
trary to present practice, use glass containers for distribution.
If this switch from paper to glass containers takes place, and

it is being advocated by the Government and by the Industrial

Bank of Yemen, the above estimate of demand may prove to be con-
servative.

Other Returnable Bottles

23, Such bottles could be used by thz mineral water bottling
company and by cooking oil producers, voth of w.aich, at present,
use plastic containers. The producers may well resist a switch

to returnable glass bottles on account of higher costs, but envi-
ronmental concerns with respect to disposal of plastic containers
are considerable and would likely result in the Government exerting
pregsure on the producers when local glass production comes into
being, The annual demand for such gla3ss containers is estimated at
approximately 2,000 tons in the latter part of the 1980's.
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Non-returnable Containers

24. s1lthough there is a ban on the use of non-returnable
co~tainers for the food industry ir. the YAR, demand may develop
for certain potential export products. Fruit juices, and in
particular grape jui:es for which there is a large market in
neighboring Saudi Arabia, could be one such product. To account
for this possibility, the demand projections include some 500 to
800 tons of non-returnable containers.

Tableware and Household Glass

25 This category is impossible *u estimate with any
measure of reliability. There is nrly data ror one year's
imports, and with this as a startiag point consumption is pro-
jected to grow to approximaiely 2,500 tons in 1988. This cor-
responds to some 2kg glass consumption per family and year and
would include, apart from tableware, also various kitchen glass
utensils and containers,

Other Glass Products

26. This category covers vases, lamps, ornamential blown
glass, ash trays etc., which on the basis of 1979 import data
accounted for approximately 500 tons. This volume of demand
is assurmed to remain relatively unchanged for the projected
period.
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Projected Hollow Glass Demand

27, The table below shows the projected annual demand
for glass for the period 1981-1988 by different users.

Summary of Potential Demand for Hollow Glass
(tons)

1981 1982 1983 1984 1285 1986 1987 1288
Soft drink 8,800 9,700 10,200 10,500 10,100 10,300 10,200 9,700
bottles
Milk bottles - 2,600 900 1,000 1,100 1,200 1,300 1,500
Other retur—
nable bottles - - - 1,700 1,800 1,900 2,000 2,100
Other non-
returnable
containers - - 300 400 500 600 T00 800
Tableware
and house-
hold glass 2,000 2,100 24200 24300 24400 2,500 2,500 2,500
Misc other
giass 400 450 500 500 500 500 £00 500
11,200 14,850 14,100 16,200 10,4Q9 17,000 17 299 17!100

Projected Glass Bottle Price

28, The analysis of import statistizs contained in the
Appendix suggests that the cost of imported glass bottles is
approximately YR 1,800 - 2,000/ton landea. Information ob-

tained from bottlers indicates that the cost of bottles delivered

Sanaa ranged between YR 0.98 and YR 1.03 per bottle.

29. As one ton of g a8s contains 2,325 bottles of 0.43 kg
weight the average landed¢ rice in 1979-1980 per bottle would
be YR 0.78 to which shouii se added customs duty of 15 percent
and transport estimated at around YR 0.10 per bottle or YR 230
(approx. US $50 equivalent) per ton. The delivered cost in
3anaa would thus correspond to approximately YR 1,00 which com-
pares well wiith the data provided by bottlers.

0. The projected cost of bottles in 1981, the base year
of this study, is= YR 1.10 an increase of ten percent over 1980,
However, this price includes an import tariff of only 15 per-
cent of the cif cost which is considered to be a very low

level of protection on a new industry of this type in a develo-




ping country. It is assumed that a modesi increase in pro-
tection will be granted by Government corresponding to an
import duty of 25 percent and a price of YR 1.20 delivered
Sanaa as follows:

Bstimated Cost of Imports

At start of
1981 Operations
Cost ner bottle YR
Cif price 0.83 0.84
Import duty 15% .12
n n (assumed) 25% .21
<95 1.05
Port and clearing
charges .05 <05
Landed cost 1,00 1.10
Transport to Sanaa .10 .10
Delivered Sanaa 1,10 1.20
per bottle —_— —
YR per ton 2,558 2,790
US $ per ton (equi- 568 620
valent)
3l. The project income and cash flow projections

are based on the price of YR 1,20 per bottle during the first
five years of operation when the project is building up
production and bearing relatively high interest charges.

From year six onwards the project is expected to yield a
reasonable return at the lower, existing import duty and

level of protection, and the sales revenue and cash flow
projections are based on the lower price of YR 1,10 per
bottleo

Summary of Findings

32, The market survey concluded that total holiow
glass demand in Yemen would anproximate 15,000 tons per
year in 1983~1984, which would be the earliest possible
time that a glass bottle plant could be in production,
Bottles would account for 80 per cent of the market or
roughtly 12,000 tons/year. As this period would likely
coincide with the starti-up of several new bottling plants
and be followed by some years with substantial or pos~
sibly oversupply of bottling facilities, growth of demand
during the latter part of the 1980's could be expected to
be modest but sustained. It is expected that demand for




glass bottles would have reached a level of some 14,0CC tons/
year towards the end of the 1980's. The conclusion is thus
trat the market for glass bottles from 1983 onwards should te
sufficient to suppert a plent wiih an annual capacity <f 13,000
tons/year.

33, Othor hollow glass nroducts, which reruire a slightly
different process for manufacturing, would account for some
3,000 to 4,0C0 tons of annual demand. The basis fer estima*ing
this level of demand is, however, highly uncertain. At this
stage it therefore seems advisable to proceed only with a glass
bottle plant and pcsipone any invesiment in other glass-forming
ecuioment until such time a5 the market can be more accurately
assessed.
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111, PROJECT COST ESTIMATE

Buildings

34. Total covered area of the three buildings: factory,
workshop and cffice would be approximately 5,800 m? to which
should be added a basement area of 85C m?. It has been as-
sumed that the factory building and the workshop wuuld be

steel :ctures with light-weight beams and corrugated or
similar steel walls and roofs. No provision has been nade for
insulation which is unlikely to be required given the climate
in 5anaa. The office has been assumed to be a traditional stone
masonry structure. Layout of the site and principal factory
section drawings are attached as Annex 17.

35, Estimated costs of the buildings, including land
preparation and fencing 2s detailed in Annex 5 are:

YR'000 US$ '000 equivalent

Factory and workshop 8,960 1,990
Office 260 145
Services 280 65
Total tuilding cost 9,900 2,200
Equipment
36, The ecuipment for which prices have been estimated

includes equipment for raw material handling, furnace, glass
making, treatment, inspection and packaging as well as miscel-
laneous auxiliary equipment.

37. The cost estimate is based on manufacturers! quoted ex-
factory prices in mid-1980., Only a limited number of suppliers
have been contacted and, although the estimated cost is likely
to prove realistic, price information from a wider range of
suppliers may suggest a need for revisions,

Equipment Cost Estimate

U3¢ *000
Batch plant for receiving, storing, conveying, YR*COO equivalent
mixing and weighing of sand, scda ash, lime
and crushed glass. 4,800 1,067

Heavy o0jl firea furnace 1x4 m for continuous
batch melting including batch charger 2,000 444

Purnace recuperator including high temp.
burners, piping, insulation, flues, etc. 1,000 222

Forehearth, gob feeder and bottle forming
machine with 8 stations 5,100 1,133
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YR?000 Uss 1000

equivalent

Annealing systenm 650 145
Inspection line including vibrating transfer
plate, single liner, precision inspection
conveyor, visual inspection station, pre-
selector, bore and leak inspector and flow
and jam detector 750 157
Shrink film packaging unit 300 67
Palletizer 200 44
Fork 1ift 50 il
Maintenance workshop equipment 1,300 239
Laboratory equipment 350 78
Sub-total production equipment lé;;ég ;;égi
vompressed air, storage and distribution
of gas and oil, distribution of water 5,000 1,111
Electrical installation including transformer
station and reserve diesel electric power unit 2,400 533
Svb-total auxiliary equipment E:;é; i:g;;
Bxcavators 500 110
Dumpt rucks 300 67
Delivery vans 125 28
Cars 125 28
Sub-total vehicles I:S;g —;;;
Office equipment 125 28
Telephones and switchboard 25 6
Furniture and furnishings 100 22
Sub-total office and oiher equipment _2: :j_-g
Total estimated cost of equipment 254200 5,600

Note: No provision is made for printing equipment, which can be
added at a later stage when printed beverage bottles are
required in the local market.

]



Other Costs

38, Other costs consist of packing and transport, erection
and engineerii.g services.

ther Cost Istimate

YRY00D Us$ 000
equivalent

sxport packaging 400 90
Freight zn:d insurance 1,950 435
Lecal handling and inland transport 675 159
mrection cost 2,150 475
Detailed engineering: process 2,700 500
Detailed engineering: civil 825 180
Total estimated other costs 2,700 1,930
39, The above estiusated other costs are based on percentage

rates and should be validated on the basis of weights and volumes

of goods to be shipped in the case of transport and similar charges.
Tne erection cost estimate 1is an assessment of manpower requirements
wricn should be checked 2gainst eventual manufacturers' quotaticns
for such services. The estimated cost for engineering services as—
sumes that the sponsors would themselves arrange for project design
and procurement. Should the plant be procured on a turnkey basis
the engineering costs would decrease and instead be included in
brilding and ecuitment costs.

Summarr of FPixed Asset Cost Estimate

YR Y000 Uss rooc

equivalent
Landl/ 4,000 £90
Consztruction 9,900 2,200
Equipment 25, 200 5,600
Other costs 8,70C 1,930
Contingencies 4,800 1,065
Bscalation 7,150 1,590
Total fixed assets 59,750 13,275
l/ This cost is uncertain as land costs vary substantially

around Sanaa and have tended to rise very rapidly in re-
cent years,

It is based on the assumption that YR 100/m’ would be a
valid price for 40,000 m“ in the area concerned.
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40. To the above listed ccsts has been added a contingency
factor corresponding to 10 per cent and escalation in the amount
of 15 per cent which would correspend to price levels projected

in 1981.

Other Asseis

41, The costs shown in the balance sheet under the heading
Other Assets cover the cost of additional feasibility studies,
market analysis, legal and other company formation expenses, mana-
gement during implementation, training, staff costs prior to com-
mercial operation, plant commissioning and test runs, as shown
helow:

Other Assets Cost Estimate

YR*00O0 US$ '000

equivalent
Froject prreparation and implementation 7,100 1,580
Feasibllity studies 1,000
Incorporation ccsts 590
Implementation maragement 5,600
Pre-operating expenses 2,525 560
Training (120 man months) 750
Staff costs 1,775
Interest during construction 3,375 750
Total 13,000 2,890
Working Capital
a2, The working capital estimate makes provision for raw

material stocks to be built up to four months supply, and for
finished goods to be maintained at two and a half weeks produc-
tion, after the start of plant operation. Appropriate stocks

of packing and other materials, spare parts and molds are provi-
ded for. Sales Will be made on a cash basis and no amount for
debtors or receivabhles is included,

43, A small overdraft facility finances part of the current
assets for a short time after the end of the construction period,
Suppliers credits on part of the production materials and spare
parts purchases are included. Estimated working capital at the
start of operations comprises:




[

Working Capital Zstimate
At end of construction period and start of operations

Current Assets YR'000
Cash 100
Raw materials 600
Finishel goods -
Packing and other materials 200
Pallets 100
Plastic film, etc. 50
Other materials 50
Molds 200
Spare parts 2,800
4,000

Less: Current Liabilities

Short-term debt 1,150
Suppliers credits 600

1,750
Working Capital 2,250

Summary of Project Cost Estimate

44. The project cost at the end of the construction periad
amounts to YR 75 million (US$ 16.7 million equivalent) for which
share capital and long term loans will be required:

Project Cost Estimate

YR'O00 US$'000

equivalent
Fixed assets 59,750 13,278
Project preparation, pre-
sperational and interest expenses 13,000 2,889
Working capital 2,250 500

15,000 16,667
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1V. OPERATING COST ESTIMATE

General

45. The cost data given below are tentative. Unit rates
and prices have, in some cases, been calculated by adding
escalation to cost infore.tion which is two to three years
old. In other cases costs have been assessed on the hasis of
cost data from Buropean plants almost all of which are sub-
stantially larger than the one under study for the YAR.

Raw Materials

45, Silica sand, the main raw material accounting for
over 55 percent of the iuput weight, is available fren a high
quality deposit at Al Jiraf on the outskirts of Sanaa. A
summary of the report by the Mining University, Leoben, Austria,
commissioned by the World Bank/UNIDO Co-operative Programme in
1979, is zitached at Annex 6. The quartz sand has very suitable
chemical (under (.03 percent Fe, O, and only traces of mica and

- - 2 . d .
heavy minerals) and physical prop8rties which were confirmed by
glassmaking trials in Europe, The World Bank/UNIDO Co-operative
Programme is at the present time commissioning a more detailed
study which will plot the chemical and physical characteristics
and Jetermine the reserves of high quality sand over a wider
erea of the deposit. The resulting map and report should be
ready for distribution by September 1931.

Raw Material Requirements Per Ton of Glass

Quantity Unit Price YR/ton

kg YR/ton of Glass
Sand 721.5 21 15
Soda ash 231 1,125 260
Lime 186.5 5G 10
Feldspar 100.0 1,000 100
Sodium sulphate 5.5 1,500 8
Other 5¢5 2,200 12
Total per *on of glass 1,250 4725
AT. The cost of sand is based on the assumption that

the glass factory would do the quarrying with its own staff
and equipment, the costs of which are included in the above
shown fixed asset cost estimate. Labor and direct operating
costs have been calculated at YR 21/ton of sand. The soda
ash cost is “.sc? on export cost statistics for Kenya and
the Federal Republic of Germany.




Other Materials and Repairs YR 'O00p.a.

43  Lubricants, Sundry, etc. 400

Molds, 6 sets each with
340 parts at YR 170,000/set 1,020

Spareparts at approx 5%
of fixed asset cost 1,400

Repair Cost at approx 24
of fixed asset cost 500

The item '"Repair Cost” refers to cost of repairs,
excluding spare parts, effected by persons outside the glass
compary. Totel annual cost of repairs and maintenance including
spare parts ¢ :d internal 1sbor would amount to about YR 2.5

r "lici, corresponding to 10% of equipmant cost.

Power. Fuzl and Water

kg, The electrical power rates used are those applied by
the World Bank ‘o1 a rural elec.rification project currerily
under consideration. The hezvy fuel oil cost is of critieal
importance for the project's viability. Heavy fuel o0il is not
available commercially and would need to be imported by the
company. The price used is projected by IBY o apply for tha
cement project, vased on the favouratle prices at which the YAR
obtains its petroleum products from friendly suprplier couniries.
Light fuel oil (diesel) is currently marketed at YRO.9/litre.

(1) Electrical power at YR 1/kWh corresponding to
YR 4,590,000/year or YR 353/ton glass.

(2) Heavy fuel oil at YR 590/ton corresponding to
YR 1,830,000/year or YR 140/ton glass.

(3) Lignt fuel oil and diesel at YR 900/ton cor-
responding to YR 270,000/year or YR 20/ton
glass,

(4) Propane gas at YR 1,600/ton corresponding to
YR 420,000/year or YR 32/ton glass.

50. Total power and fuel cost per ton would thus amount
to YR 545. Water at an average cost of YR 2 per m3 would cost
annually YR 200,000 corresponding to YR 16 per ton of glass,




————

Salaries and Wages

51.

Composition of staff and assumed monthly salaries

and wages are shown below:

Administrative Staff

Ko

Gen. Manager 1
Asst. Cen.Man. 1l
Accountant 1
Sales staff
Clerks

Personnel

2
2
1
Secretarirs 2
Drivers 2
Guards 3

Total 15

Ronthly Annual
Salary YR'000 Cost YR'000
10 120
8 96
4.4 53
4.5 Jo8
3¢5 84
3.5 42
3 T2
3 T2
3 108

155

Technical Managementi and Supervisory Staff

Expatriate
technicians 3
Engineers 4
Shift super-
visors 4
Total 11

12

Production Personnel

Poremen 11
Skilled

workers 17
Unskilled
workers 50
Total 138

Grand Total 164

3.5
2.5

1.5

432
384

288

1,104
462

2,310

900

3,672

N
N
L

-
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52. Available dzta on industrial salaries and wages appear
to be largely out of date. Although a substantial margin for es-
calation has been added to available statistical salary and wage
data, local demand, which for the Sanaa area has been very high,
may result in szlary and wage scales above those assumed in this

report:
YR'OM)
Total annual salaries 2,141
Total annual wages 3,390
Total cost 54531
Training
53. The capital cost estimate includes YR 750.000 for the

training of personnel during the construction period prier to
commissioning, [ 'rther sums are included in the fixed expenses
to cover the cost of local staff training, including expatriate
assistance during the first three years of operation:

YR 350,000 in year 1

YR 175,000 in year 2

YR 100,000 in year 3

Fackaging materials

54. As each pallet would take some 1,400 bottles and on

the assumption that each pallet could te used 5 times per year

a total of 4,262 pallets would e required at full production.
Pallets are likely to require continuous replaccmen. on account
of damage and disappearance in the distribution. A replacement
rate of 254 has been assumed. The bottles .ould be placed on
carton bottoms and the top layer should also be pr..ected by
kraft paper or carton., The annual carton board requirement would
amount to 127,926 pieces per year. Each pallet load weuld be co-
vered with shrink-wrap pl=stic, requiring 21,321 m2 of film an-

nually,
Packaging Material Cost Estimate
No per Cost per YR Aunual Cost/ton
year unit Cost of bottles
Pallets 1,066 50 53,300 4.2
Cartons 127,926 3.50 44,800 3.5
Shrink film 21,321 12,50 266,500 20.7
Total 164,600 28.4
Administrative Costs
55 Office, travel, insurance, etc. expenses of Yit 100,000

per annum are included in fixed costs.
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V. FINANCIAL EVALUATION

Capital Expenditure

56. Expenditure over a three year implementation period
is projected as follows:

Y R '000 Year 1 Year 2 Year 3 Total
; 00
Current Assets 3,90 3,9
Raw materials 6C0 600
Packing and other
materials 200 200
Molds and spare parts 3,100 3,100
Fixed Assets 5,000 26,000 28,750 59,750
Land 5,000 5,000
Construction and 8,000 4,500 12,500
buildings
Equipment 18,000 24,250 42,250
Other Assets 2,000 3,000 8,000 13,000
Project preparation, 2,000 2,000 3,100 7,100
etc.
Pre-operating expenses 150 2,375 2,525
Interest during construction 850 2,525 3,315
Total Assets 7,000 29,000 40,550 76,650
Total excluding interest 7,000 28,150 138,125 173,275
Revenue
57 The average cost of imported bottles in 1979-1980

was YR 1,00 per bottle including shipping, :5% customs duty
and inland transport from Hodeidalx to Sanaa. This has been
increased by 107 to YR 1.10 to reflect the factory sales

price at 1981 levels, As explained, a higher price of YR 1,20
per bottle, corresponding to a tariff protection of 25 rather
than 15 per cent, has been assumed during the first five years
of operation after which the sales projections revert to the
import price level of YR 1,10 per bottile.

The revenue calculations provide for a build-up of
finished goods inventory corresponding to 5% of annual pro-
duction,




Assumptions
58. The principal assumptions underlying the financial

evaluation are listed av Annex 7.

Financial Projsctions

59, The capital cost and operating projections are given

at 1981 estimated prices. Annual operating income is shown
after deducting variable and fixed direct costs frc> production
value and before deducting overhead costs or capital charges

of depreciation, amortization of other assets and interest pay-
ments. After examining the financial and the associated economic
rates of return of the project, the report contains a further

set of projections embodying a typical financing plan with an
initial equity: loan ratio of 40:60

Financial Analysis

60. Annual production, revenue, variable and fixed di-
rect costs, and the balance of operating income before
depreciation and interest over fifteen years of cperation are
shown at Annex 8. Cash flow before interest charges is also
shown, from which the financial and econcmic discounted rates
of return of the project are derived.

61. Annex 9 discounts the annual capital expenditure
and operating cash flow figures. The financial internal rate
of return at constant prices is 1L.5 per cent. Pay back period
is about 6.5 years to recover total capital expenditure.

62. The sensitivity of the project to changes in capital
cost, production level, and sales and input prices is shown in
the sensitivity analysis at Annex 10, Examples of the change
of rate of return from the basic 14.5 per cent rate are:

(1) 12.9% at capital expenditure overrun of 10%
8.24 at capital expenditure overrun of 50%

(2) 12.6% with a one year delay in operating cash flow

(3) 12.3% with production level 10% lower
7.1% with production level 30% lower

(4) 12.54 with sales price of YR 1,10 throughout
9.7% with sales price 10% lower
18.9% with sales price 10% higher

(5) 13.8% with wages and salaries 10% higher
13.0% with wages and salaries 20% higher

(6) 17.2¢ with electricity price 50% lower (YRO,50 per unit)
13.4% with fuel oil price 50% higher

(7) 16,24 with a 0.34kg bottle weighing 21% less,
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Return on Investment

An appropriate financing plan is applied to the fore—
going capital cost and operating cash flow projections., Capital
expenditure is financed by:

YR'000 Us$
equivalent ¥

Share capital 30,000 6,667 Lo
Long-term loan 45,000 10,000 60

75,000 16,667 100

The long-term loan bears interest at 8.5 per cent per annum

and is repayable over 10 years subsequent to a 1.5 year grace
period from the start of operations. These terms are consistent
with financing arrangements currently available to industry in
the YAR.

64. Projected Balance Sheet, Annex 1p, and Income State-
ment, Annex 11, show a discounted rate of return after tax of
15 per cent on the YR 30 million equity investment.

V. ECONCMIC EVALUATION

65 Introduction of the project to supply bottles to
the local beverage and other industries will provide outlets
for raw materials (sand and feldspar) which are available in
the country but not yet exploited, The present long delivery
times and port charges to which imported bottles are subject
can be obviated.

Economic Analysis

66. With a strong Yemeni currency and the employment
opportunities for Yemeni workers in neighbouring countries,
only two adjustments are made to the financial analysis to
determine the economic rate of retvrn of the project. An-
nual sales values are reduced by che amount of customs duty,
and an economic cost of electricity of YR 0,50 per unit is
as;umed, This is half the present tariff of YR 1.00 (equi-
valent to US 22 cents) per kWh, which is very high, The cost
of imported petroleum products is, however, comparatively low,
enabling heavy fuel oil to be sold to consumers at YR 0.59 per
kgs Thus fuel, the major component in the cost of electricity
at the new thermal power station, would account for about

YR 0,15 to YR 0,20 per kWh, Including other generation and
distribution expenses, the economic cost of electricity is,
therefore, estiuated to be no more than YR 0,50 per kWh.

67. With these adjustments to the finaicial analysis,
the economic internal rate of return of the project is 10,8
per cent, as calculated at Annex 9,




Foreign Exchange Savings

68. Bstimated foreign exchange savings are assess'd at:

Annex 1L, Capital Cost Estimate,

Annex 15, Projected COperating Income,

Annex 16, Bstimated Foreign Exchange Savings,
which are based on assumed foreign exchange components of the
capital and operating costs. 3ales are valued at the cif cost
of imports.

69. Making allowance for estimated indirect as well as
direct foreign exchange costs of project inputs, there should
be an appreciable foreign exchange saving, amcunting to YR 9.1
million equivalent before capital canarges in the first year of
operation, rising to YR 13.3 million a year at full production.
The resultant benefit to the YAR will depend on the method of
financing and on the foreign exchange components of the share
and loan capital. It is assumed at Annex 16 that twenty per cent
of the share capital and the entire long term loan are provided
and serviced in foreign exchange. On thic basis the YAR would
be required to devote about YR 5 million equivalent in foreign
exchange to the capital cost of the project. After servicing
the foreign equity and loan capital, the project should repay
the initial foreign exchange contribution from within the
country (est. YR k.75 million) in the first year of operation.
The annual foreign exchange benefit should average:

YR 3.4 million equivalent in years 1 to 5

YR 6.1 million equivalent in years 6 to 10
thereafter rising to YR 11.2 million a year when the loan has
been repaid.
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TIMEN ARAT REPUBLIC: HOLLOW GLASS PROUJECT
COUNTRY DATA
AREA POPULATION DENSITY (1979)
195,000 sg. km. 5.8 million (end 1979) 30 per sq- km.
Rate of Growth: 2.9 percent
POPULATION CRARACTERISTICS (19M) HEALTH 51975/79)
Crude birth rate (per 1,000) 48 Population per Physician 12,510
Crude death rate (per 1,000) 25 Population per hespital bed 2,065
ACCESS TO SAFE WATER (1977) ACCESS TO ELECTRICITY (1977)
Occupied dwellings without 2 of urban population 57
safe water (%) %
NUTRITION (1977) EDUCATION (1977}
Calorie intake as percent Adultr literacy rate percent 13
of requirements 91 Primery school enrollment perceat 26
Per capits protein intake
(grams/day) 68
GNP PER CAPITA IK 1977/78 : 4101/
NATIONAL ACCOUNTS (USS Mln)
(1978779 Prices) ANNUAL RATE OF GROWTH
(Constant prices)
1978/79 319
GNP atr Market Prices 3.810 13
GDP at Market Prices 2,800 10
Gross Domestic Iovestsents 900 33
Cross National Saviogs 524 27
Exports of GNFS 107 10
1mports of GNFS 1,490 28
GOVERMMENT FINANCE (YRls Mln)
I of QNP
19715/76 1976/72 1971/718  1978/7% 1978/79
Current Revenue 605 1,293 1,98°¢ 2,188 13
Current Expenditure 617 841 1,250 1,840 11
Current Deficit/Surplus -12 452 735 348 2
Capital Expendicure 361 603 1,167 2,670 16
External Assistsoce, Met 635 606 697 1,904 11
MONEY CREDIT AND PRICES ——————=———-YRls Million Outrstanding End Period-——————-o
Money Supply 2,509 4,370 6,205 7,583
Bank Credit to Covt. Sector, net ~407 -939 -990 -609
Bank Credit to Non-Govt. Sector 566 1,474 1,555 2,199
————————— .- — — Percentages -
Annual Percentsage Increase in:
Honey Supply 120 74 42 22
Congumer Price [ndex 1? 24 19 22

1/ lalcuisted by the World Bank Atlae convereion technique.

All other conversions to dollars in this table are at the sverage exchange rste
prevailing during the period covered.

2/ Tentative World Bank estimstes

Tource: TERD Repeort lio. 2856 - YAK, Octcber 23, 1680.
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BALANCE OF PAYMENTS (US$ Mln)
1972/73 1975/76 197¢/717 1977/78 1978/79
Exports of Coods, fob 7 12 19 7 3
Imports of Goods, cif 120 382 730 906 -1,405
Trade Balance -113 -370 -711 -899 -1,402
Non Factor Services, Net -11 21 -10 -21 19
Factor Incowe, Net 105 479 896 1,160 1,007
Workers' Remittances, Net (102) (457) (842) (1,090) (898)
Investment Income, Net (3) (22) (56) (70) (109)
Balance on Current Account -19 130 175 240 -376
M & LT Capital, Net 22 153 146 165 435
Official Grants, Net 14 14 104 103 312
Official Loans, Net 8 39 42 62 123
Disbursements (12) 42) (46) (68) (133)
Repayments (-4) (-3) (-4) (-6) (-10)
Other Capital (including
errors and omissions), Net 25 -11 133 -32 144
Increase in Reserves (-) -28 =272 -454 ~373 -203
Gross Reserves (end FY) 65 520 974 1,347 1,55C
MERCHANDISE EXPORTS
(Average 1976/77-1978/79)
EXTERNAL PUBLIC DEBT, JUNE 30, 1979
1
USS Min. -
Total Commitments 1,075 Cotton & Cotton Products 2
0f which Disbursed 543 foffee b)
Hides & Skins 16
Biscuits & Confectionary 20
All other Commodities 37
100

DEBT SERVICE RATIO FOR 1978/79: 1.7% 1/

1/ 1Includes workers' remittances.

|
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YEMEN ARAB REPUBLIC

A MARKET ANALYSIS FOR HOLIOW GLASS
by Lennart Konigsson

Methodology

The methodology employed involved, firstly, identification
of sources of demand, secondly, analysis of past consumption
data for hollow glass in the YAR and, thirdly, a matching
of future demand which could reasonably be expected to lLe
generated by each source using growth rates extrapolated
from past data.

The aemand sourczs identified were the following:

(1) Food processing industries such as soft drink
bottlers, dairies and Juice producers and producers
of cooking oil;

(2) households using glass for storage, as tableware
and for decorative purposes.

Other industrial users of hollow glass were not identified.
Obtaining data on past consumption from sources such as
import statistics was fraught with a number of difficulties,
the major ones being (a) that time series were not complete,
(b) that only value had been recorded and not quantity and
{(c) that the definitions of various groups of products were
changed between 1977/78 and 1979. Additionally, it is
probable that different exchange rates have been applied with
respect to values for different periods.

A gross approximation of observable import trends
on the basis of import statistics is shown below:

Glassware; SITC Fo. 66500

(YR '000)
1976
12 months 11,418
Pirst 6 months
of 1977 N.A.
last 6 months of
1977 and first 6 (reduced by 20 per cent on
months of 1978 12,197 account of probable exchange
rate error)
last six months
of 1978 N.A.
1979 (See Table 8, SITC
12 months 28,976 Nos. 66511, 6650C and 66589)
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It has therefore been possible to use past consumption data,

such as import statistics, only as a rudimentary check on the
aggregate demand dats developed as a .'esult of analysis of use and
of growth of demand.

Returnable Soft Drink Boitles

This category would be of two types, namely additions
and replacement of returnable containers and supply of non-
returnable containers. For returnable containers the consumers
would consist primarily of bottling companies and dairies.

The table below shows existing and planned bottling
industries in the YAR. Those industries shown as planned are
under actual coastruction and are ..ikely to be in operation
within twelve to eighteen months.

Table 1

Existing and Planned Soft Drink Bottling Capacity in the YAR, 1980

Brand Rated Cepacity Location
Existing Plants (cases/day)

Pepsi 9,000 Sanaa
Pepsi Colal/ 2,500 Hodeidah
Canada Dry 17,500 Hodeidah
T-up 9,000 Sanaa
Coca Cola etc. 15,000 Taiz

Sub-total 53,000

Planned new plants

Pepsi Cola 17,500 Hodeidah
Canada Dry 17,500 Damar

RC Cola 10,000 Sanaa
Other approx.15,000 N.A.
Sub-total 60,000 -

Total (less plants to
be closed) 110,000 -

1/ To be closed with opening of newv plant.
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Total soft drink bgttling capacity in the YAR at present is
thus 53,000 casest/per day which is expected to increase to
approximately 110,000 cases/day in one to one and one-half
years. The capacities shown above areé generally based on
operating two shifts per day during 300 deys of the year.
The bottlers in the YAR are presently opcrating at full
capacity during nine months of the year and some 70 to

85 per cent of capacity during the three winter months.

It is the expectation of the industry that the additional
capacity, to be brought on stream in the near future, will
be utilized in the same manner.

On a yearly basis present production amounts to
11.3 million cases, or 270 million bottles, whereas production
in one to two years' time would increase to 23.5 million
cases (560 million bottles) per year. On a per capita basis,
consumption of locally bottled soft drinks would thus be
51 bottles per person and year, or approximately 1 bottle
per person and week., With the expected increase in
productive capacity, consumption would need to expand to
103 bottles per person and yeaer or 2 bottles per person and veek.

Tnis consumption could be compared to known
approximate rates per person in neighbouring countries:

Saudizﬁrabia 35 bottles/week
Egypt™ 0.8 bottles/week
Kuwait T bottles/week
Bahrain 20 bottles/week

The market analysis also involved a comparison with projected
soft drink consumption rates made by the Industrial Benk of
Yemen for the purpose of assessing the viability of a new
Canada Dry bottling plant. The data obtained thiough this
study, conducted in 1979, is shown and compared with industry
data in the table overleaf.

1/ Each case containes 2L bottles of 25 cl content.

2/ An average consumption rate in countries with similar gross
national product and similar climate as Egypt was 1.4 bottles
per week in 1977.
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Table 2
Comparative Data on Estimates of
Soft Drink Bottling Capacity in the YAR

Plarts and Industry IBY Peasibility
Brands Estimates-1980 Study Estimates-1979
Pepsi Cola-Sanaa:
cases/hr - -
cases/day 9,000 -
cases/year 2,025,000 2,331,000
Pepsi Cole-Hodeidah:
cases/hr - -
cases/day 2,500 -
cases/year 565,000 -
Canada Dry-Hodeidah:
cases/hr - 500
cases/day 17,500 -
cases/year 3,307,520 1,440,000
T-up-Sansa:
cases/hr - -
cases/day 9,000 -
cases/year 2,025,000 -
Coca Cola-Taiz:
cases/hr - 650
cases/day 15,000 -
cases/year 3,375,000 1,872,000
Total (cases/rear) 11,297,500 5,643,000

In addition to the capacities of some of the existing plants,
the feasibility study also detailed the level of the YAR impo-ts
of 'carbonated soft drinks” during recent years.

The statistics are not complete in that only value
and not quantity is shown for some years.




Table 3
Imports of Caryonated Soft Drinks 1975-1979

Year No. of Bottles Value (YR)
1975 270,000 478,000
1976 126,000 83,000
1977 - 1,500,000
1978 - 9,600,000
1979 6,000,000 (est.) 8,158,000

Imports in recent years have thus reached a level of
approximately YR 9 million corresponding to some

250,000 cases. It is probable that some proportion of these
soft drinks were imported as cans although this has now been
banned for environmental reasons, with the result that
smuggling of canned soft drinks, according to industry
sources, has taken on considerable proportions.

The above-mentioned IBY feasibility study reached
the conclusion that demand for soft drinks in 1979 corresponded
to 9.6 million cases, although the basis for the conclusion
wvas not clear from the report. Rate of growth of demend
wvas projected to be 2.5 per cent p.a. which IBY officials conceded
wvas a highly conservative estimate.

Our conclusions with respect to the present status
and future development is as follows:

- Current rate of consumption: Approx. 250 million
bottles/year. (10.4 million cases).

- Estimated annual rate of growth in the immediate
future: 20 per cent-30 per cent.

- Level of consumption in 1983-198L4: Approx. L0O million
bottles/year (16.5 million cases).

The latter estimate assumes that the industry's expansion rate
will be slower than presently expected due to delays in
implementation of new plants.

Volume of Soft Drink Bottle Replacement

In.erviews with bottling industry representatives
suggested that reliable statistics were kept with respect
to losses and breakages of bottles. They were as follows:




- The average number of times in a year that a bottle
is used is 16 to 19 which, incidentally, is a very
high rate in comparison to that of other countries.

- Therefore, a bottle is returned after about 22 days.

- Bottle breakage in production amounts to 0.5 per cent
of the number of bottles sold.

- Bottle rejection in production (during washing and
subsequent inspection) amounts to 1 per cent of the
number of bottles sold.

- losses of bottles in the course of distribution
amounts to 22 per cent -f the number of bottles in stock.

As the stock of bottles would normally correspond to approximately
10 per cent of sales, annual purchases of glass bottles for

the YAR's bottling industry should average 3.7 per cent of bottles
sold.

A comparison with similar data for other Middle Eastern
countries suggests that the bottle replacement rate in the YAR
is high at present. It is important to note that statistics
exist only for the last two years during which time the irJustry
has expanded rapidly and during which time distribution has
reached many areas previoucly not serviced.

Fgypt, for example, in 1977 had the following data for
soft drink bottle use and replacement:
Average number of times per year that a bottle was used:
Bottle breakage in production: 0.5 per cent of sales.
Bottle rejection in production: 0.5 per cent of sales.
Bottle losses in distribution: 2 per cent of sales.
It is thus likely that the bottle replacrment rate will decline

in the YAR as the distr bution improves and as the market's
need for empty containers becomes satisfied.

In order to project future demand for glass containers,
the foliowing assumptions have been made:

Table L.
Assumptions for Replacement of Bottles
(% of sales)

1980 1961 1982 1983 1984 1985 1986 1987 1990
Breakage 0.s 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Rejections 1.00 0.95 0.90 0.85 0.80 0.75 0.70 0.60 3.50
Losses 2.2 2.1 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Total 3.70 3.55 3.k0 3.35 3.30 3.25 3.20 3.10 3.00




The bottling industries would require glass bottles
not only for replacing broken or lost containers but also for
A normal ratio between stock

sustaining growth of sales.

of bottles and cales volume for the bottling industry is 1:10.

An assessmert of demanl for bottles resulting from
increased sales volume would also necessitate assumptions

with respect to growth of consumption more detailed then

those made above.

As a hypothesis we have thus assumed a development

as follows:

Table

Bypotbetical Grovth of Demand for Coft Drinks in the YAR, 198¢-1988

Ro. of Plants

Total daily
capacity
(cases/day)

Total yearly
capacityl/
(million bottles)

Capacity
utilization (%)

Tctal output/year
(million bottles)

Annvai Increase (%)
Consumption per

person per veex
{bottles)

1980 1981
5 [
53,000 70,500
381.6 507.6
70 70
270 3%
- 30
1.00 1.25

ason

1982 1983 198k 1985 1986 1987 1988
6 7T 8 8 8 9 9
85,500 95,500 110,500 110,500 110,500 125,000 125,000
615.6 687.6 795.6 T95.6 795.6 900.0 900.0
70 72.5 70 75 8o 15 76
530 S00 560.0 600 640 610 690
23 16 12 7 6.5 k.5 3.0
1.50 1.70 1.85 1.90 2.00 2.05 2.10

1/ Assuming two shifts per day 300 days/jesr.

Projected demand for additions and replacement to and of

soft drink bottles can thus be calculated as f~ lows:
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Table 6

Projected Demand for Soft Drink Bottles in the YAR, 1980-1988
(million bottles)

1980 1981 1982 1983 1984 1985 1986 1987 1988

Additions to
stock - 8.0 8.0 7.0 6.0 L,0 k.o 3.0 2.0

Replacements 10.¢ 12, 14,6 16.7 18.5 19.5 20.5 20.8 20.7

Total 10.0 20.4 22,6 23.7 2k,5 23,5 240 23.8 22.7

Total weight
(tons)1/ 8,800 9,700 10,200 10,500 10,100 10,800 10,300 9,700

1/ One 25 centiliter bottle weighs 0.43 kg.

Other Returnable Bottles

The YAR's other major user of bottles is likely to
be the dairy industry, which also mixes and distributes
fruit Juices. Data compiled by the Industrial Bank of Yemen
suggests that this industry will expand considerably in the
near future.

Planned daily production after completion of now
initiated expansions is to be 72,000 litres of milk and
40,000 litres of juice. Both products can be expected to be
distributed in glass containers each with a weight of

0.56 kg.

At present Yemen Dairy Products Ltd, which, apart
from milk and jJuice, also produces ice-cream and yoghurt,
packages all its products in ei.her plastic or paper.

As the issue of littering and environmental protection has
become politically very important in the YAR, it is probable
that this company and possibly other foodstuff producers
would be required to switch to returnable bottles.

There is a large unsatisfied demand especially for
~ilk in the YAR, and the Govermnment could reasonably be
expected to strorgly promote its consumption as a measure to
improve haalth., Given continued favourable prospects for
growth and increased per capita income, a consumption growth
rate of 10 per cent per annum for both of these products
could well be achieved in the short term. It is worth
noting that the precently planned production level would
yield an annual per capita consumption of 4 kg which is
one of the lowest in the world.




Annual milk and juice production is expected to
reach 33.6 million litres per year when the new facilities
are completed in one to two years time. The bottle additions
and replacements would, using the same assumptions as for soft
drink bottles develop as follows:

Table T
Projected Demand for Milk Bottles, 1980-1988
(million bottles)

19280 1981 1982 1983 1984 1985 1986 1987 1988
Additions
to stock - - 3.4 0.3 0.k 0.k 0.5 0.5 0.5
Replacements - - 1.2 1.3 1.4 1.6 1.7 1.9 2.1
Total - - k.6 1.6 1.8 2.0 2.2 2.4 2.6

Total welght

(tons)

- - 2,600 900 1,000 1,000 1,200 1,300 1,500

Two new dairy projects are planned, one at Dhamar
supported by the British ODA and another at Mufrah. It is
likely that both of these projects would use returnable
hollow glass for distribution of produzts which, in due course,
could more than double demand for milk bottles, as these
two projects together were estimated by officials at the
Industrial Bank of Yemen to reach an annual prcduction
in excess of 50 million litres. Both projects are, however,
in the early planning stages and it would appear premature
to take their eventual demand into consideration at this stage.

Other foodstuff producers which may in the future
be required to change over from plastic to glass containers
could be the mineral water bottling company and cooking oil
manufacturers. Shamlan, the mineral water bottler, has a
daily prodiction capacity of 52,000 litres corresponding to
15 million litres per year. The commercially distributed
volume of ccoking o0il, as opposed to smuggled oil, amounts
to 36 millicn litres per year, and this may increase with the
advent of a new project presently in the planning stage.

Using similar assumptions as for milk and juice
conteiners, the consequences of these industries shifting to
returnable glass containers would be an increase in demand
for glass bottles of 1,700 tons per year which would gradually
increase to approximately 2,000 tons, The demand
for glass containers generated by the vharmaceutical industry
is, Judging by recent import statistics, nearly negligible
and would likely be confined to a few hundred tons per year.
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Household Hollow Glass

Hollow glass for household use is a potentially
large source of demand albeit near impossible to estimate.
A hypothetical discussion would, however, illustrate the
possible upper and lower ranges for household demand for
Jars, bottles and similar food containers.

A 1975 census estimated the number of households
in the YAR at 951,600. The population is estimated to have
increased by some 10 per cent since that time, and it
thus appears realistic to assume that the number of households
may by now have increased by approximately 3 per cent to 980,000.

On the assumption that each household would
annually buy only one glass container of approximately
1 litre content, annual demand for hollow glass would
increase by 55C tons. An annual household consumption of
four to five such containers would increase demand by over
2,000 tons per year, which would be sufficient to balance
possible shortfall of demand from the mineral water and
cooking oil industry.

Import statistics in the YAR were harmonized with
the SITC nomenclature first in 1979, and they show imports
of glass for that year as follows:

Table 8 Glass Imports, 1979

SITC Value Volume
No. for Glass (YR '000)

6641l glass misc. 1L

66430 drawn or blown 12,671

66450 cast or rolled 185

66480 mirrors,etc. 3,011

66511 bottles, etc. 16,624 (est. 17.5 million bottles)
66520 tableware glass 10,264

66589 other glass 2,088

66400-500 Total Lk,857

======

Volume is not recorded as shipping documents usually specify
number of gross, pieces. sheets of certain sizes, etc. buc not
wveights. From the above, however, it can be seen that tableware
glass corresponded in value to some 60 per cent of glass bottles,
the weight of which would roughly correspond to 7,500 tons.




"
i

;

The assumption that tableware ccsts two to three times as
much per kg as do bottles on account of higher packing

cost, shorter series of production and costlier raw

material woulid indicate an import volume of around 2,000 tons.

Non-returnable Bottles

Yet another potentially large source of demand
for a hollow glass manufacturing industry could be non-
returnable bottles. The soft drink industry is likely
to strongly support a development in that direction as it
views the introduction of non-returnable bottles as highly
favourable for increased soft drink consumption. In the ~ase
of the YAR this is probably due to the very sophisticated
but also specialized transport system which has evolved
with the rapid increase in consumption of qat. Qat is
harvested in the early mornings and transported, often long
distances, to the urban centres where it is consumed fresh
the same afternoon. An ideal return cergo would be soft drinks,
provided the empty bottles did not have to be transported
back. This is believed to be one of the reasons for the
popularity of canned soft drinks which can be found in
very remote villages. Parallel with this, there are in
the YAR very strong sentiments against non-returnable
plastic containers such as those used by cooking oil
and mineral water distributors as they have caused
losses to cattle herds.

The adcption of non-returnable glass bottles
may come as & compromise in the future for this and
for other reasons, the main one being a desire to export
processed agricultural products such as various juices
and fruits. One possibility which struck the author
during the visit to the YAR could be that of exporting
grape Juice.

Grape Juice has found & large market in Saudi Arabia
vhich today imports its entire consum'ition. The same may
be the case in the Gulf countries. The YAR produces a good
quality grape which with relatively simple means could be
pressed and bottled. As no data is available for the
rate of consumption in Saudi Arabia, an hypothetical
discussion would give an indication of potertialities for
the YAR.

On the assumption that per capita consumption of
grape Juice in Saudi Arabia would be 1 litre per year,
total annual demand would be approximately 5,000 tons
(compare Saudi Arabian soft drink consumption of
35 x 52 x 0.33 = 600 litres per year per capita). If
the YAR were to capture 10 per cent of the market, this
would correspond to 500,000 litres per year, all of which
would need to be shipped in ron-returnable bottles each
weighing 0.56 kg i.e. a total annual demand for glass of
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280 tons. If the grape juice market in Saudi Arabia
would correspond to 1 per cent of the soft drink market,
demand for non-returnable glass bottles in the YAR wculd,
assuming the same Yemeni market share, amount to

1,700 toms.

Grapes are, of course, only one of the many
fruits grown in the YAR and for which outlets could be
found both inside and outside of the YAR once suitable
containers for transport were made available.

Other Glass

Table 8 above contains one item called "other glass”.
This covers a multitude of products such as lamp covers,
various types of bottles and containers, for example,
pharmaceutical products, demijohns, vases, ashtrays, etc.
Import statisties suggest that some YR 2 million worth of
such glass products were imported in 1979. On the
assumption that such products would cost two to three times
as much per kg as would bottles (bottles cost approximately
YR 2.2/kg) the present annual volume of such imports would
correspond to some LOO toms.

Summary

The table overleaf summarizes the above discussion
of market potential. It should be emphasized again that
the YAR's brief history of modern dev-lopment in combination
with the multitude of hindrances and bottlenecks which
exist with respect to imports, shipping and distribution
enables, at best, an educated guess with respect tc future
levels of consumption. To this should be added one general
observation: Past experience in many developing countries
suggests that demand for products not previously produced in
the country and which are used by a large number of people
is as a rule substantially underestimated. This has been
the case for everything from domestic airline service to
local production of Kleenex.




.

Summary of Potential Demand for Hollow Glass
by Different Users

(tons)

1981 1982 1683 1984 1985 1986 1987 1988
Soft drink
bottles 8,800 9,700 10,200 10,500 10,100 10,30C 10,200 9,T00
Milk bottles - 2,600 900 1,000 1,100 1,200 1,300 1,500
Other
returnable
bottles - - - 1,700 1,800 1,900 2,000 2,100
Other non-
returnable
containers - - 300 400 500 600 700 800
Table &nd
household
glass 2,000 2,100 2,200 2,300 2,400 2,500 2,500 2,500
Misc. other
glass Loo ks0 500 500 500 500 500 5C0
Total 11,200 ;h,BSO 14,100 16,400 16,400 17,000 17,200 17,100

The above projections should be compared with available

data for actual imports and for licenses for imports.
Ministry of Economy is since the beginning of 1979, the

authority which issues licenses for imports.

The

Applications

for import licenses must be supported by proforma invoices,
and the Ministry of Economy on the basis of such invoices
keeps statistics on the volume and value of issued import

licenses.

Unfortunately, such statistics have not yet

changed to the same SITC nomenclature as have the import and
export statistics kept by the Central Planning Board;

therefore care must be taken in interpreting the data.

The

license and import data exist, however, only with respect to

value.

In order to determine the approximate value of

imports the mission therefore reviewed a sample of import
invoices kept with the Ministry of Economy. The main
conclusions with respect to value per rg were as follows:




ANNEX 3
Page 1k

Soft drink bottles YR 0.98-1.03/bottle
or YR 2.03/xg (sample
size 5, 1980 price level).

Tablevare YR 70 to 90 per set of
59.65 pieces
weighing 1h-18 kg or
YR k.00 to 6.50 per kg.

Other manufactured glass YR 19-23 per dozen weighing 10-11 kg
YR 130-160 per gross weighing 80-90 kg
or between YR 1.60 to YR 2.10 per kg.

Aggregate data on values and volumes for vhich licenses had
been granted wvere as follows:

Mapnufactured Glass

Feb 1979 to Dec 1979 2,972, 160 items-YR 143,931,019
Jan 1980 to May 1980 10,737, T54 items-YR 22,533,763

A comparison with Table 8 suggests that demand for manufactured
glass as expressed in the form of import licenses granted
exceeded actual supply during 1979 by approximately 50 per cent
(YR 28.9 million in imports versus YR 43.9 million for which
licenses were granted).

The value of projected demand expressed in 1980 prices
would be as follows using the above calculated costs per xg
of glass.

Table 10
Demand for Hollow Glass in the YAR, 1981-1983
(YR millions)

1981 1982 1983
Soft drink bottles 17.9 19.7 20.7
Milk bottles - 5.2 1.8
Other non-returnable
containers - - 0.6
Tablewvare 10.5 11.0 11.5
Misc other glass 0.7 0.8 0.9
Total 29.1 36.7 35.5

EEZZR BIZE P+ -+ 4

This would tend to support the contention that the projected
level of demand for 1980 and the following years may be realistic
if not conservative.
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YEMEN 3RAB REPUBLIC: HOLLOW GLASS PROJECT

PRODUCTION PERSONNEL

Raw material receiving station

Raw material storage and internal
transport

Stores
Raw material preparation

a) sand washing
b) sand drying
c) lime calcining
d) glass crushing

Mixing plant

a) raw material mixers
b} chemical mixers
c) transport

Production

a) 8-station bcttie blowing machine
b) sorting & packing

¢) quality control

d) finished goods :ransport

e) return glass handling

Furnace operations

a) furnace monitoring

b) mechanical support staff
c) electrical support staff
d) compressor operations

Laboratory
Finished goods storage and dispatch
Maintenance and repair

a) mechanical

b) welding and steel smiths
c) electrical

d) refractories

e) carpentry

f) mold making

g) other

Total Production Personnel

Shifts Fore- Skilled Unskilled
men workers workers
1 1 6
2 3 8
4 1 4
1 1
1 2
1 2
1 2
1 3
2 2
2
2
2
8
4 16
4
4 4
8
4
4
2 2
2 2
2 2
1 1 1
5
1 1
5
3
2
2
2
2 1
2
t 7 50
Grand total: 138
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BUILDING COST =STIMATE
Building Dimensions
Factory sections 0-7 42.00 x 181.60 = 7,627.20 m3
7-17 60.00 x 30C.00 = 18,000.00
7-17 42.0x20.0x5.0 = 4,200
(basement) 3(42.0x5.(x5.0= 525
4,725 4,725.00
17-21 24.00 x 140.00 = 3,360.00
54.00 x 181.60 = 9,806.40
Total factory 42,518.60
Workshop 48.00 x 15.00 x 4.00 2.880.00
Office 40.00 x 20.00 x 4.00 3,200.00
Total building volume 49,600.00 m3
Floor areas would be as follows:
Factory 4,290 m? (plus basement 850 m2)
Workshop 720
Office 800
Total 5,810 m?
Concrete works; factory 4.290x0.5 + 850x0.5 = 2,570 m
(2x42 + 2x25)0.25 x 5 = 167
Total factory 2,737
Workshop 720 x 0.35 252
Total concrete 2,989 m3
Wall and roof areas:
Outer walls; factory 3,733 m?
workshop 630
roof: factery 4,622
workshop 800
Total sheet covered area 9,785 m?
Steelcontent:
Steelstructure factory 33 x 4.290 = 142 tons
Steelstructure workshop 35 x 720 = 25 tons

Total 167 tons
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BUILDING CO3T ESTIMATE YR '000 ;;u;val;;:
Land levelling and
excavation 5.000 m3 a 23.12 115
Trenches and backfill 1.300 m® & 15.25 20
Close timbering 4,125 m3 a 32 130
Hard standing areas 4.800 x 0.20 m% 3 640 830
Reinforced concrete slabs and
walls 2.989.5 & 1.407 4,200
Structural steel 167 a 9.702.5 1,625
Steel doors 18 x 16 + 9x2.5 = 311.5 @ 410 130
Louvers 252 a 121 30
Roofing 5.422.40 m® & 111 600
Flooring 6660 m® 3 58 385
Walls 4.367.80-311-252=3.804.80 m? 3 126 480
Ventilators 70x2x2 = 280 mé 130 35
Plumbing 5 units 400 m pipe + lab inst. 175
Electrical 1 main 100A, 4 main 30A, 210
2 main 15A, 22, 20A etc.
Telephone 4 circuit @ 766 5 L
Sub-total;factory and workshop 8,960 1,991
Office floorsiab 800 x 0.20 & 640 100
Masonry walls 600 - 78 & 168 (hollow block) 90
Plastering 600 -783 70 35
Roofing 900 a 1M1 100
Ceiling 800 3 64 50
Windows & doors 78 3@ 510 40
Plumbing 30 units a 2600 80
Partitioning 1300 & 108 140
Painting 1300 3 18 25 .
Sub-total office 660 147
Settling tank 16.70 m> & 1.407 + 32 + 23.12 25
Gas storage 115
Fencing 200 x 4 & 114 90
Pumping station 50
Sub-total other 280 62
TOTAL estimated cost of construction 280
(see footnote) 94900 2,200

Note: A1 unit prices have been taken from "Analysis and Escalation
of Costs of Building Materials and Labor in Yemen Arat Republic"
by Project Implementation Unit, IDA Education Project and from
"Builder's Price Book, Sana'a" prepared by UNDP in Yemen
Arab Republic.
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Ref.: Glass Sand Sana'a, YAR

We recigved a sand sample "Sana'a" from Mr, Schiissler
in October 1979 which was - as arranged - investigated for its
common usability,
In consideration of the geographic and economic situation
in YAR it was possible to find out tw) main fields for an
economic use,
A - For the glass industry -for manufacture of glass wares
of qualities "table ware" and "crystal glass",
B - For foundry industry -as high quality molding and core
sand as used in the metal as well as the iron and steel

foundry,.

Note: An extract is also attached at page 10 of a report by VOEST-ALPINE,
Austria of a further analysis and investigation of the sand sample.
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The analysed sand is a very pure quartzsand with following
chemical composition (fractions between 0.09 mm and 0.5 mm) :
uiore than 99% sio,
less than 0.03 % Fe203
0.4 % A1,0,
0.1 % Alkalies
0.3 % loss on ignition
and other minerals such as feldspar, mica and heavy minerals
such as rutile, anatas, garnets, disthene, chromite, magnetite,
.2matite and manganese which are only present in traces,
The analysed sample can be classified as first quality glass

sand due to its excellent purity and very good grainsize

distribution.

Diagram 1: Grain size distribution of the sand "Sana'a" in
comparison to a I-A quality sand from the Federal Rep, of Germany
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In the case of constant quality after dry cleaning (screening
to 0.5 mm and if necessary dedusting) it is suitable zs glass
sand not only for a production of coloured glass (emarald-amber)
but «iso for table ware and crystal glass.
As a result of screen analysis and elutri: iion between 94%
and 98%X of the raw material can be used depending on the
projected quality of the final product withocut regard to the
technically possible usability of the oversize and the slam
matter,

Melting Tests

The time for melting and clearing was close to the corres-
ponding values of spar-free, Westeuiopean, first quality

glass sands,

Blisters, seedes, streaks, cordes and other degasificaticn
effects reducing the quality could not be detected in
laboratory tests,

The avtached test glass melting samples'J'(sand Sana'a) and
‘D' (sand Fed.Rep.of Germany) were melted under the same
conditions and it must be added that the fractions more than
0.5 mm and less than 0,09 mm of the sample 'J' were separated.

Chemical Analysis of both Glass Samples

Mass% Sand 'J' Mass% Sand 'D'
SiO2 59.30 59,20
Na20 25,40 25.40
Lizo 2.90 0.90
CaQ 12.30 12.30
Mgo 1,90 1.90
A)‘.ZO3 traces 0.10
F‘e203 and K20 traces traces

‘19080 99.80
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Sand Sana'a -~ Use as molding material in the metal iron

and steel foundry

The investigation of the sand sample'Sana‘'a' for its
usability as molding material showed following foundry-

technical values:

Sand Sana'a (crude) typical comparative gands (BRD)
(graded)

screening portica mass¥% mass¥ mass%
more t \an 1 mm 0.05 - -
1.0 - (.5 mm 3.05 245 2.0
0.5 - 0.2 mm 60.85 76.0 39.0
0.2 ~ 0,125 mm 32.65 18.0 54,0
0.125 - 0.09 mm 1.90 1.6 43.0
0.09 - 0.063 mm 0.20 1.0 1.0
less than 0,063 0.25 .0.5 0.4
slan. ratter % 0.60 0.3 0.4

real specific

surface cm2/g 147 135 160

number of permea-

bility to gas 220 250 200
24 hours bending

strength N/mm2 260 290 250
AFS « value 58 51 61

Beginning of
sintering 1500°C 1450°¢C more than 1500°C




Quartz sand of
is even as raw
iron and steel
It can be used

refractoriness
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the same composition as sand sample 'Sana'a’
material suitable for the metal as well as the
foundry.

as middle fine foundry sand with high

and high sintering point. It can be expected

that even values not having been investigated which are of

interest for clay or c-rbenate bonu molds and cores will

show similar pcsitive results,

Photos 1 and 2 show edges

curved grains with high degree
of uniformity and among them

by nature some splintery grains.

Photo 2
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Photo 3 shows the surface quality of a grain from sample 'Sana'a'

1000 x

Examples for Typical Glass Batches

Window Glass - Sheet Glass (produced by Method of Fourcault)

typical analysis wt.,% typical batch (parts)
5102..................72.9 SanNd. eeececoaccocecesns .. 1000

A1903""""°"""°‘ 1.0 soda ashe.-ceccceocecansoa 370
e cecvsasce s sae . . 1 cecerea
F9203 0.15 Na2504 (salt cake) 4
Cal0...iinvesvceseseees 9.1 calcined dolomite........ 110
MgO.o v ioeeeianessuaas 3.4 burned lime.............. 60
Na,Oe.vrvrerearoceaaeeall.2 feldspar.....ceeeeeeecao. 60

2
503................... 0.3

Container Glasses - Bottles - Cans etc.

Container Glasses Amber Bottles
Crystal Glass

typical analysis wt.% typical analysis wt.%
51C2..................72.0 5102.....................7
Al O, ......... eracsees 0.9 Al_0O ceeeccccaeca

3

2040 A MR 0
Fe_ O cereeecces 0.1 Fe_O cceeccececsecseese 0.

8

230.0--0- 2300
Cao..........-.....-.. 9-1 Cao-oacconac-.n--o ------ .

Na20 + K20............16.9 Na20 + K20...............15
MnO.....cccveiecacenes 0.1 MNnO..veveeeveevesnoeeneen 0.

5
6
MgO. .o iiiieneeeennes - MgO....oieeeneeeeeaneeas 1.5
6
5
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Laboratory Ware npn

typical analysis wt.%X
Sioz'........'.“..... 80.5
A1203......‘.-........ 2.0
CaO...‘.--..-.o....... 053
N320+K20---ooo.-oo-.o' 406
52030000090000000-0000 11.8

A5203.-.u-oooooooo..o. 0.7

Typical Batch for Bottles, Laboratory ware and Lead Crystal

amber bottles lab ware lead crystal

sand 1000,0 1000,0 1000,0

limestone 192,0 - -

dolomite 144.0 - -

soda ash 383.0 - 60,0

N~syenite 125,0 - -

Na,SO, 16.0 - - |
Fe-oxide 3.0 - -

coal 3.0 - - 1
NaCl - 42,0 -

B0, - 196,0 4.0 |
pyrobor - 181,0 -

lepidolite - 99.0 -

borax - 30.0 -

PbO - - 510,0

K,C0, - - 237.0

A5203 - 8.0 0.9




Cost of Raw Materials - Average Values 1979

for Middle - Europe

US $/tcnne*
lime pOWder 0.015% Fe203.......-..--............. 18

S0da AaSheecerc00cocavsivsecsnsascsossssosscsnesscocssse 154
unburned dolomite powdereccescereoas-cnccocccsannse 14
BaCOBQQOQU-QO-ooo.coo..-ooc.oooo.-.-oo-o.oaon-.o- 231
Nast[‘.'C..-0.0.oac-0-lCOQ-goo....co-.o-.oo..oo.. 77
NaNO_ seeveceoacsocssascossecenseoscocsonsnccanccoccsscnae 246
3
Na-fEIdspar..............................-....---38 - 92
520300-.-0-.oooo-.o-----oooo.o.oo-o-.-.-ao-..oo-0923-1231

btorax calc, 09 00008 00T e+ @0easoscsscsesn "B cs00e 65“

Decolourizers Us 8$/kg*

Zlnc’seleniteooco-oo-o-.-.-o.oo..ooo...o-oo-o--o 28
cobaltoxide.....-.oo.-.-o.ng.o.o.o...oo-ooo.-oo. 11

ASZOBDQCCOOOOOOo..o.'ooc.l....oo..-.0...‘0.-c... 1

* original values were given in Austrian Shillings

1 US 8§ = 13 AS
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AMOUNT AND COST OF ENERGY NEEDED

Today's maximum temperatures in modern tanks for glass with
high flow rates are supposed to be approximately between ,
1550° and 1600°C.

The Feeder-temperature for today's produced sorts of hollow
glass ware is indicated to be 1300°C on the average.

On the other hand soft lead crystal glass (crystal glass or TV
bulbs) reaches the viscosity needed for prccessing at 1200° -
1250°cC.

The amount of energy needed for manufacture of saleable
products will therefore extremely depend on the sort of glas-.
the raw materials, the recycling of heat, insulation, the

type of the oven and many other factors., Therefore one can only
assume average empirical values which partly exceed the

theoretical values of energy consumption,

Amount of Energy Needed for kcal/kg KWh

hollow glass -~ saleable 5000-15000 6-20
plate glass (window panes

produced by using Fourcault process) 4300-6000 5-7
plate glass (window panzs produced

with Float-method 5000-6000 6-7
raw glass- full electrically melted 690-2100 0.8-2.4

raw glass- o0il and gas fired 3000-4000 3.5-4.7

%@w%

(Dr.Dipl.Ing’ A.Mayer) (Dipl.Ing.W.Pistora)




Translation (not literal)

Glass Sand Al Jiraf Yemen

VOEST-ALPINE

Research, Development, Quality and Raw Haterial Technology
RFR Leoben

Report Nr.86/79

Ref.DI Dr.H.Kolb

Leoben 1979 11 14

A sand sample, provided by Prof.Schmidt, MUL was
investig:ted for suitability as raw material for glass production,
Sample materia’ about 2 kg, fine grained, dry.

Granulometric Analysis:
The sieve analysis of the sample is contained in Tab.1,
the graphic representation is given in Fig.1.

Chemical Analysis:
Fe203 0.03%
5102 98.56%
A1203 0.47%
K20 0.108%
Na20 0.,027%

Accoraing to these results the sand is very well suited
for the glass industry (white glass products) without sorting.

Mineralogzical Investigation:

From the sample a heavy minerals concentrate was obiaiined
by means of floating and heavy liquids. In this concentrate the
following minerals were fcund, in order of frequency:

Monazite

Zirkon

Hematite

Ilmenite

Rutil,

Conclusions for Dressing:

The iron content of the raw material is sufficiently low
for the production of white glass. If the small coatent of feldspar
remains constant, this constituent needs not to be removed.

If a lowver iron content is desired in the final product,
a simple dressing method, by floating or floatation can achieve
this, With an Oxidfloatation the above mentioned minerals could be
removed to a fair degree., Simnler and cheaper can this be achieved
also by floating (hea:ch), as the content of heavy minerals is very
low. In both cases a sorting of the material is necessary first.

In Pig,2 a procedure proposal is presented, Before any further
considerations, though, the intended final product has to be ascer-
tained. “hen receiving sufficient data, as outlined in the investig-
ation shrets for dressing installatiors by VOEST~ALPINE AG, further
proposals can be worked out.
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YEMEN ARAB REPUBLIC: HOLLOW GLASS PROJECT

ASSUMPTIONS UNDERLYING FINANCIAL PROJECTIONS

A.

1,

2e

4.

Se

9.

10.

B.

11.

Financial Cash Flow

Capital costs are based on 1980 price quotations for equipment
and building plus escalation of 15% to arrive at mid-1981 esti-
mated costs. A 109 contingency allowence is included. Planning,
construction and commissioning cover three years.

Input prices of materials and spare parts are at estimated 1981
levels. Manpower costs comprising about 25% of direct expenses
Wwiil need to be reviewed in the light of actual manpower avai-
lability and cost in 1981.

_Customs duties on capital equipment and imported msterials

and spare parts are assumed to be exempt for the entire life

of the project in as much as the project is likely tc have
approved investment status.

Sales income is based on a bottle price of YR 1,20 ex works
during the first fire years of operation. This corresponds to

a 25% protective duty instead of the present 15%, to which the
project reverts in year six onwards with a sales price of YR 1,10
per bottle, equivalent to US$ 620 and $ 568 per ton respectively.

Production of a standard-size 0.25 litre bottle weighing 0.43 kg
as used by the beverage firms is assumed.

Capacity utilization in tons and numbers of standard bottles
is 60%; in year 4, the first year of operation, 75% in year 5
increasing by 2.5% per year to a maximm of 85%, when output
amounts to 33,8 million bottles weighing 14,550 tons.

Furnace rebuilding will reduce production to 77.5% of capacity
in the :ixth year of operation and in each succeeding fifth year
thereafter, resulting in reduced profitability and net cash flow
in those years.

Maintenance. There is a generous provision for maintenance, in-
cluding replacement, of fixed assets such as furnace refactories
and vehicles, which are included in the operating rather than
the capital account for the sale of simplicity.

Operating cash flow comprises sales revenue (after build-up of
finished stocks), less variable and fixed direct costs which do
not include capital charges (depreciation and loan interest and
repayments). All prices are at constant, 1981 es imated prices.

The financial rate of return and sensitivity analysis are derived
from the operating cash flow summarized a. Annex 8.

sconomic Rate of Retumn

In view of the strength of the Yemeni currency only two adjust-
ments are miude to the financial cash flow:




C.

12.

13.

14,

15-

16,

17.

18,

Annex 7
Page 2

(1) Sales income is reduced by the amount of the customs duty
on imported bottles.

(2) Power charge. The conomic cost of electricity is ausessed
at YR 0,50 per kKh, based on tne comparatively low price of
petroleum products from neighbouring supplier countries.

As explained in paragraph 66 of the report, the cost of ge-
nerating and distributing electricity from the new thermal
should be of the above order using heavy fuel oil at the
prevailing price of YR 0.59 per kg.

Balance Sheet and Profit and Loss Projections

Financing Plan. An appropriate financing plan is employed to
give prospective investors ar indication of the return expected
on the share capital.

Equity: Loan Ratio of 40:60 is assumed at the end of the construc-
tion period:

US$ million
YR million equivalent 2
Share capital 30 6.7 Lo
Long term loans 45 10.0 60
Total finance 15 16,7 100

]
|

Loan terms. The average principal terms and conditions for
the loans are:

Interest: 8.5% p.a.

Grace period: 1.5 years from start of operations

Repayments: over 10 years subsequent to the
grace period

The terms, with the possible exception of the grace period,
are generally consistent with expert credit financing con-
ditions available for projects in the YAR,

Depreciation of fixed assets at YR 2.8n per annum averages 5%
of the initial total fixed asset value,

Amortization of other assets (pre-production expenses
including interest, etc.) is YR 1.3 million p.a. over ten years,

Corporate Tax. As an approved investment, complying with Law
No. 12 of 1970, the project is assumed to be exempt from profits
tax during the first five years of operation., Thereafter, tax
of 35% is deducted from annual profits after depreciation and
amortization., Actual tax allowances may be higher or lower than
this.

Distribution of Profits, After-tax profits are mainly distributed

as dividends, Retained profits are maintained at a low level on
the assumption that a geparate financing plan will be made for
project expansion.




Year 1/

Production Data

Capacity utiiization (%)
No. of bottles (million)
Bottle production (tons)

Revenue

Net sales revenue }/

Increase in finished goods

Production value

Variable Direct Costs

Raw materials
Power, fuel, water
Molds

Packing materials
Aages

Total

Pixed Direct Costs

Salaries
Lubricants, etc.
Spare parts
Repairs

Training, office, etc., costs

Total
Total Direct Costs

Operating Income before
interest and depreciation

Cash Plow before interest
charges

Y
Y
%

YENEN ARAR REPUBLIC: HOLLOW GLASS PROJECT

Projected Operating Income and Cash Plow

ANNEX 8

(TR*000)
Operational Periocd
1 2 3 4 5 6 7 8tol0 11 12 13 to 15
2 %

& 70 75 77.5 80 17.5 85 85 77.5 8s 8s
23.9 27.8  29.8 30.8 31.8 30.8  33.8 33.8 30.8 33.8 33.8
19,277 11,975 12,835 13,265 13,495 13,265 14,550 14,550 13,265 14,550 14,550
27,250 33,180 35,800 36,970 138,160 34,125 137,075 37,235 34,095 37,075 37,235
1,430 240 130 5C 40 - 190 160 - 160 160
28,680 133,420 35,930 37,020 138,200 33,935 37,235 37,235 33,935 37,235 37,235
4,400 4,970 5,200 5,265 5,340 5,265 5,890 5,890 5,265 5,890

6,040 6,870 7,195 7,440 7,685 7,440 £,160 8,160 7,440 8,160

825 970 1,015 1,045 1,080 1,045 1,050 1,050 1,045 1,050 >18,925

305 360 385 400 410 400 435 415 400 435

2,880 3,220 3,390 3,390 3,330 3,390 3,390 3,390 3,3%C¢  3,390-
14,450 16,390 17,185 17,540 17,905 17,54C 18,925 18,925 17,540 18,929 18,925
2,140 2,140 2,140 2,140 2,140 2,140 2,140 2,140 2,140 2,140

400 400 400 400 400 40C 400 400 400 400]

350 700 1,400 1,400 1,400 2,400 1,400 1,400 2,400 1,400 4,540

100 250 500 500 500 1,000 500 500 1,000 500 |

450 275 200 100 100 100 100 100 100 100

1,440 3,765 4,640 4,540 4,540 6,040 4,540 4,540 6,040 4,540 4,540
17,890 20,155 21,825 22,080 22,445 23,580 23,465 23,455 23,580 23,465 23,465
10,790 13,265 14,105 14,940 15,755 10,355 13,770 13,770 10,355 13,770 13,770
9,360 13,025 13,975 14,890 15,715 10,545 13,610 13,770 10,515 13,510 13,770

Per annum in years 8-10 and 13-15.
Sales price YR 1.20 in years 1 through 5 and YR 1,10 therafter.

Furnace relining in sixth year of operation repeated in eleventh year of operation.




YEMEN ARAB REPUBLIC: HOLLOW GLASS PROJECT ANNEX 9
Pinancial and Economic Internal Rates of Return

{YR'000)
A. FIRANCIAL RATE OF RETURN B. ECOROMIC RATE OF RETURN
Capital Expenditure No adjustments to Financial Capital
Expenditure
Year 1 7,000
2 28,150
3 38,125
Adjustments to Financial Cash Flow:
Total: 73,215 Deduction Expenses Net Net
Operating Cash Flow 1/ frngISAles (POVEi) Deductions Cash Flow
Year 1 9,360 4,992 1,764 3,228
2 13,025 6,080 2,007 4,073
3 13,975 6,562 2,098 b, 46k
L 1k ,890 6,778 2,169 4,609
b] 15,715 6,988 2,239 b,7k9
6 10,545 3,8k4 2,169 1,675
7 13,610 4,0b1 2,319 1,662
8 13,770 k,059 2,379 1,680
9 13,770 k,059 2,379 1,680
10 13,770 k,059 2,379 1,680
1 10,515 3,716 2,169 1,547
12 13,610 b,0b1 2,379 1,662
13 13,770 4,059 2,379 1,690
1k 13,770 k.059 2,379 1,680
15 13,770 L,059 2,379 1,650
203,685
16 16,135
Total: 21L,000 71,396 33,647 37,749 176,251
Present Value Present Value
Discounted Capital Operating RPV Discounted Net NPV
at Expenditure Cost Flow at Deductions
0% 73,275 214,000 + 140,285 0% - 37,7h9 102,536
" 60,880 92,542 + 31,662 8% - 19,241 +12,k21
10% 58,275 17,126 + 18,851 10% - 15,702 + 3,19
13% 5k ,627 59,77 + 5,090 132 - 13,475 - 8,385
15% 52,439 50,893 - 1,56 15% - 11,135 -12,681
Internal Rate of Return: Financial 1k.5% Economic 10,8%
1/ Sales revenue less direct costs from Annex 8 , Projected Operating Cash Flow.
2/ Operating years 1 to 15 represent years Lk to 15 subsequent to the planning and

3/
L

5/

construction period.
Protective tariff dsducted; 25% in years 1 to 5 and 15% of cif value thereafter.

Economic cost of electricity is estimated = 50% of the tariff (YR 1.00 or US
cents 22 a unit), representing a deduction of approximately 28% of the fuel,
power, and water charge,

Pay back of the project capital expenditure is effected in th: sixth
year of operation. Cash flow at end of sixth year amounts to YR 77 510

million.




1,

2.

YEMEN ARAR RFPPIIBLIC: ROLLOW GLASS PROJECT

Sensitivity Analysis

ANNEX 10

Discounted rate of return on expenditure of YR 73,275 million over
fifteen years following three year planning and somstruction

period (Annex 9)

Pinancial Internal Rate of Return

Base case
Capital expenditure plus 104
plus 20%
plus 50%
Operaving cash flow delayed one year
Sales prica plus 10%
minus 10% -
Sales price at Yk 1.10 per bottle throughout
Total direct costs plus 104
mious 10%
Variable direct costs plus 5%
plus 104
minus 104
minus 12,5
Wages and Salaries plus 10%
plus 20%
plus 50%
Electricity minus 50%
Fuel o0il plus 50%
Production lower by 104
20%
30%

Bottle weight reduced to 0.34 kg

Eaonomic Internal Rate of Return
Bage case

Bottle weight reduced to 0.34kg

14.5%

12,94
11.6%

8.24
12.6%

18.
5.7k

12.5%

11.7%
17.2%

13.4%
12.3%
16.7%
17.2%

13.8%
13.04
10.9%
17.2%
13.4%
12.3%

9.7%
7.1%

16.24

10.84
12,04




YEMEN ARAB REPUBLIC: HOLLOW GLASS PROJECT
Projected Income Statement
(TR*000)

Operational Period

Yoar 1 2 3 4 5 e/ 7 8 9 10 nY 1 13 14 L5
Operating Income 2/ 10,790 13,265 14,105 14,940 15,755 10,335 13.770 13770 13,770 L1770 1Q.3%5 10,770 1A770 13,770 13,77¢
Lesa: Overhead Costs 7,925 1,830 1,450 7,070 6,690 6,310 5,930 5,55¢ 5,170 4,790 3110 2,800 2,800 2,800 2,800
Depreciation, Amortization 3/ 4,100 4,100 4,100 4,100 4,100 4,100 4,100 4,100 4,100 4,100 2,800 2,800 2,800 2,800 2,800
Loan Interest 3,825 3,730 3,350 2,970 2,590 2,210 1.830 1,450 1,070 690 310
Income before Tax 2.685 5,435  6,6,55 T.870 9,085 1,045 7,840 8,220 8,600 8,980 7.245 10,970 10,970 10,970 10,970

abilit 1,415 2,745 2,875 3,010 3,190 2,535 3.8k0 3,840 3,840 3,840
Tax Liability

Farnings After Tax 2,865 5,U35 6,655 1,870 9,065 2,630 5,095 9,345 5,390 5,790 4,710 7,130 7,130 7,130 7,130
Retained Earnings 1,000 1,000
Available for Dividends 2,865 5,435 6,655 1,870 9,065 2,630 5,095 5,345 5.590 5,790 3,710 8,130 7,130 7,130 ‘1,130

Percentage Return on
Share Capital

EBarnings 9.5 18.1 22.2 26.2 30.2 8.8 iT7.0 17.8 18.6 19.13 15.7 23.8 23,8 23.8 23.8
Dividends 9.5 18.1 22.2  26.2 30.2 8.8 17.0 17.8  18.6 19.3 12.7 . 7.1 23.8 23.8 23.8
1/ Furnace relining in sixth year of operation repeated in eleventh year of operation. g
2/ Annex 8: Projected Operating Income o
30/ Sepreciation 2,800 p.a. and Amortization (in years 1 to 10) 1,300 p.a. e




Construction Period

YEMEX ARAB REPUBLIC: HOLLOW QLASS PROJECT

P LR S B e e

Projected Balance Sheet

(YR*000)

Operational Period

Yoear 1 2 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A33ETS
Current Assets 1,000 4,000 7,150 9,000 8,200 8,400 8,000 9,015 9,945 9,613 9,l1c 9,190 7,835 8,690 1l,k90 14,290 17,090
Cash and bank deposits 1,000 100 L50 1,860 1,380 930 240 1,4k5 2,215 1,945 1,680 1,h60 265 960 3,760 €,560 9,360
Raw materials 600 1,400 1,600 1,750 1,750 2,000 2,000 2,000 2,000 ¢,X0 2,000 2,000 2,000
Pinished goods 1,430 1,670 1,800 1,850 1,890 1,700 1,860 1,860 1,860 1,860 1,700 1,860 7,7% 1,730 71,73
Packing and other materials 200 420 120 420 420 420 420 420 420 420 420 420 420
Molds and spare parts 3,100 3,450 3,450 3,450 3,450 3,450 3,450 3,450 3,450 3,450 3,450 3,450 3,450
Fixed Assets 5,000 31,000 59,750 56,950 54,150 51,350 48,550 45,750 42,950 40,150 37,350 34,550 31,750 28,950 26,150 23,350 20,550 17,750
AL cost _ 5,000 31,000 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750 59,750
Lesa: accumulated depreciation 2, 5,600 8,400 11,200 14,000 16,800 19,600 22,400 25,200 28,000 130,800 33,600 15,400 139,200 42,000
Othsr Assets 2,000 5,00C 13,000 11,700 10,400 9,100 7,800 6,500 5,200 3,900 2,600 1,300 -
Project preparation, pre-op. 2,000 5,000 13,000 13,000 13,900 13,000 13,000 13,000 13,000 13,000 13,000 13,000 13,000
interest and expenses
Less: Accumulated depreciaticn 1,300 2,600 3,900 5,200 6,500 7,800 9,100 10,400 11,700 13,000
Total Assets 8,000 16,000 76,750 75.800 13.550 69,240 £4,750 60,250 57,165 53,993 k9,625 k3,260 k0,00 36,785 34,840 3i,8k0 3bBlo 3k 8ko
LIABILITIES
Current Liabilities 1,750 3,050 5,300 5,500 5,500 5,500 6,915 8,245 8,375 8,510 B,690 5,785 4. : 0 4,840 4,340 ¢,840
Short-Serm debt 1,150
Azcounts Payabdble 600 800 80 1,000 11,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Current maturities: L.T. debt 2,250 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 4,500 2,250

Tax payable 1,415 2,745 2,875 3,010 3,190 2,535 3,840 3,840 3,840 1,840
Long-Term Debt 10,000 45,700 42,750 38,250 33,750 29,250 24,750 20,250 15,750 11,250 6,750 _ 2,250 -
Long-term loans 10,000 45,000 45,000 42,750 38,250 133,750 29,250 24,750 20,250 15,750 11,250 6,750 2,250
Leas: current maturities 2,250 4,500 4,500 4,500 4,500 4,500 4,500 4,5C0 4,500 4,500 2,250
Srare Capital and Reserves 8,000 26,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,007 30,000 31,000 30,000 30,000 30,000 30,000
Share capital 8,000 26,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,f0C 27,000 30,000 3¢,000
Retained earnings 1,000
Total Liabili.ies 8,000 26,000 76,750 75,800 73,550 69,240 64,750 60,250 ST,165 53,995 9,625 45,260 40,940 36,785 34,840 34,840 24,840 34,840
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YEMEN ARAB REPUBLIC: HOLLOW GLASS PRQJECT

ANNEX 1L

Capital Cost Estimate: Foreign Exchange and Local Currency Components

(YR million)

Capital Expenditure over three year implementation period:

Estimated
Total In Foreign In Local
Currency Currency
Current Assets 3.90 3.58 .32
Raw materials .50 .38 .12
Packing and other materials .30 .25 .05
Molds and spare parts 3.10 2.95 .15
Fixed Assets 59.75 45,12 14.63
Land 5.00 5.00
Construction and buildings 12.50 5.00 T.50
Equipment k2,25 4o.12 2.13
Other Assets 13.00 7.05 5.95
Project preparation, etec. 7.10 2.48 4.62
Pre-operating expenses 2.53 1.20 1.33
Interest during construetion 3.37 3.37
Total Capital Cost 76.65 55.75 20.90

S=S=== sSS==2
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YEMEN ARAB REPUBLIC: HOLLOW GLASS rROJECT
Estimated Foreign Exchange Component of Projected Operating Income
(YR million)

Year 1 2 3 i 5 6 7-10 11l 12-15

Production Data

Capacity Utilization (%) 60 70 75 7.5 80 7.5 85 T7.5 85
No. of bottles (million) 23.9 27.8 29.8 30.8 31.8 30.8 33.8 30.8 33.8
Production Valuel/ 19.84 23.12 24,78 25,61 26. 4L 25.61 28.10 25.61 28.10
Variable Direct Costs 9.0k 10.28 10.78 11.05 11.30 11.05 12.12 11.05 12.12

' Raw materials 3.30 3.73 3.90 3.95 3.97 3.95 4.L2 3.95 b b2
Power, fuel, water 4,71 5.35 5.60 5.79 5.97 5.79 6.35 5.79 6.35
Molds, packing materials 1.03 1.20 1.28 1.21 1.26 1.21 1.35 1.21 1.35
Fixed Direct Costs i.T0 1.99 2. 77 _?__’_lO_ 2.70 2.70 2.70 2.70 2.70
3alaries .60 .60 .60 .60 .60
Lubricants, etc. .35 «35 .35 .35 .35 2.70 2.70 2.70 2.70
Spare parts, repairs Y] .85 1.70 1.70 1.70
Training, office, etc. .33 .19 12 .05 .05
Total Direct Costs 10. 7k 12.27 13.55 13.75 14,00 13.75 14.82 13.75 14.82
Estimated Foreign Exchange 9.10 10.85 11.23 11.86 12.4% 11.86 13.28 11.86 13.28 %
Income before Interest and Y
Devbreciation w

1/ At CIF cost of imported bottles = YR 0.83 per bottle




ANNEX 16

YEMEN ARAB REPUBLIC: HOLLOW GLASS PROJECT

Estimated Foreign Exchange Savings

(YR million)
Construction Period
Foreign Exchange lLess: Loans NET F.E.
Component in,/ Equity Expenditure
Capital Cost~
Year 1 1.00 1.60 - .60
2 20.00 3.60 10.00 6.k0
3 3k.75 .80 35.00 - 1.05
Total 55.75 6.00 ks.00 k.75

Operating Feriod

Sales / Less: Direct = Operating Less: Loan Dividends NET F.E.

Value— Expenses 3/ Cash Flow Servicing Savings
Year 1 19.8k 10.7h 9.10 3.82 .48 L.80
2 23.12 12.27 10.85 6.23 1.1k 3.48
3 2k.78 12.5% 11.23 7.85 1.32 2.06
L 25.61 13.75 11.86 7.47 1.50 2.89
5 26.L44 1L.00 12. 4k 7.09 1.50 3.85
6 25.61 13.75 11.86 6.71 .90 4.25
7 28.10 14.82 13.28 6.33 .$0 6.05
8 28.10 14.82 13.23 5.95 .90 6.43
9 28.10 14 .82 13.28 5.57 .90 6,81
10 28.10 14.82 13.28 5.19 1.20 6.89
11 25.61 13.75 11.86 4,81 1.40 5.65
12 28,10 14.82 13.28 2.50 1.ko 9.38
13 28.10 11.88
14 28.1C):} 14,82 13.28 - 1.ko 11.88
15 28.10 11.88

1/ Assumed foreign exchange components of capital expenditure from Annex 1k.

2/ Sales at cif value of YR 0.83 per bottle.

3/ Foreign exchange content of direct expenses is shown in Annex 15.
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