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• 
Practically, the feasibility study attempted to elucidate two 

main groups of objectives 

1. Assess the viability of the project on the basis of purely 

conunercial criteria but also with a view on the impact on 

national economy and development targets. 

2. Define the fundamental framework for the technical and 

• practical conditions of the implementation and operation of 

the plant process selection, equipment characterization, 

determination of production requirements, identification of 

operations, planning of activities. 

• 

• 

Detai lled scope of this feasibiU.ty study as defined by UNiDO and 

the Government of UGANDA is enclosed in Annex 1. 

Main sources of data are enclosed in Annex 2. 

s1i..d~) 
It is understood that the final aim of the present feasibilityffS"" 

to assist in a rational decision-making for : 

- realizing the project or not ; 

- serving as a reference basis during the various stages of the 

implementation process . 
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SUBJECT FEASIBILITY STUDY FOR A GLASS CONTAINER AND TABLEWARE 

FACTORY IN UGANDA. 

CONTRACT UNIDO 88/97-XP/UGA/006-ACT. CODE J.14101. 

ABSTRACT OF CONCLUSIONS 

- Critical assessment of all availabl~ data shows that a glass 

containers and tablewares production plant in Uganda would be 

viable. 

- The market study concludes to an increase in domestic demand of 

about 12 %/year (average) and in the demand of the neighbouring 

countries in such an extent that an annual production of 6,600 

tons net of saleable glass can be absorbed in 1992 (when th~ 

plant is expected to start) to reach about 9, 300 tons net of 

glass in 1995 when the pla~t will work at its target efficiency. 

In 1995, the quantities of saleable products manufactured by 

the two lines of production will be : 6,600 tons/year of glass 

containers and 2,700 tons/year of tablewares . 

cover the domestic . Glass containers production will 

consumption only. As the Ugandese Government has clearly 

taken to discourage the indicated that measures will be 

importation to protect local producti~n. Reciprocally, it 

seems that exportation to surrounded countries will be very 

difficult and :::iresently it !1.as not been taken into 

considP.cation. 

Tablewares production (about 25 %) will cover domestic market 

and 75 % of the production will be sold to surrounded 

countries mainly in Burundi and in Rwanda where no production 

plant exists. 

- The raw materials survey established that, the main onP.s, sand 

and limestone/dolomite, a re available in Uganda and that sod2 

ash may be imported from Kenya (I.C.!. plant}. 

. I. 
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- Plant location should be in Kampala industrial area. 

It requires 3.9 hectares. 

- Study of production 

environment resulted 

plant's engineering to suit 

in the choice of process 

Uganda's 

avoidi1g 

unnecessary mechanization and automation. One furnace of 50 

tons/day with 2 line3 of production (glass containers 

tablewares} will serve a production conform to European 

standards. Process and engineering proposed are suitable for a 

flexible (capacity} and polyvalent (size/shape/weight} 

production of finished products conform to the market. 

- The equipment neceSS;\ry, specified and described, is designed e 
to be easily and cheaply adapted for a doubling of the capacity 

after 4 to 5 years of operation as we expect also an increa :;e 

of the demand to absorb progressively the :.ncrease of 

production. This increase of the production level could be done 

when the plant has to stop (after 4 to 5 years of operation} 

~or the refurbishment of the furnace. 

Project will employ 182 people {including 92 on shift basis}. 

Use of the existing site of ttie old factory of the Madhvani 

group will allow a reduction of the investment of.: about 2 .4 

million $ and improve the internal rate of return from 15.1 % 

up to 16.4 %. e 
The impact on the profitability of the project of a reduction 

of 5 % of the selling price from the exported tablewares is 

insignificant. We should thus recommend this policy in order to 

facilitate the penetration to the foreign market. 

Our recommendations are : 
- start with the "double gob" production (furnace of 90 

tons/day) when the market allow it (expected in 1995-96} ; 

- obtain a tax holiday period from the Ugandese Authorities ; 

use the existing plant (Madhvani group) ; 

- penatrate the exp>rt mar~et of tablewares with a 

selling price 

lower e 
.I. 
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- As there is not domestic production of glass products, the 

project will also ~ontribute to the independance of Uganda from 

the importati0n and allow a quick development of the beverages 

national industries, as well as save foreign currencies. Today, 

beverages national industries suffer from a lack of bottles. 

- Project implementation period is estimated to 2 years starting 

from the date of enforcement of the contract for execution of 

the plant. 

We will :recommend to avoid the delay in its implementation as 

the cost data in this study becomes outdated and need to be 

reviewed, to minimize the time between the decision to 

implement the plant and the time when the contract is in force 

to commence the work. 

From now, four months to take decision of implementation and 

fourteen months to award the contract of execution should be 

the maximum target date for the basic alternative if the 

Government takes a positive decision. 

November 1989 . 

. I. 

30795 



• TABLE OF CONTENTS 

I. EXECUTIVE SUMMARY. 

I.l. PROJECT BACKGROUND AND HISTORY. 

1.2. MARKET. PLANT CAPACITY. TURN OVER. 

1.3. Mn.~'ERIALS AND INPUT. 

1.4. LOCATION AND SITE. 

• I. 5. PROJECT ENGINEERING. 

I. 6. PLANT ORGANIZATION. 

I. 7. MANPOWER. 

I. 8. IMPLEMENTATION SCHEDULING. 

I. 9. FINANCIAL AND ECONOMIC EVALUATION. 

A. TOTAL INVESTMENT COST&. 

• B. PROJECT FINANCING. 

C. FINANCIAL AND ECONOMIC ANALYSIS. 

D. SENSITIVITY ANALYSIS. 

a. FINANCIAL ANALYSIS. 

b. ECONOMIC ANALYSIS. 

I.10. CONCLUSIONS. 

A. ADVA~TAGES OF THE PROJECT. 

B. CHANCES OF IMPLEMENTING THE PROJECT . 

• 
30795 

. I. 

~ 

1 

1 

4 

14 

19 

22 

27 

29 

31 

37 

37 

39 

41 

50 

52 

54 

57 

57 

60 



• 

• 

Page 2. 

II. PROJECT BACKGKQUBD AND HigTORY. 
~ 

65 

III. MARKET AND PI.ABT CAPACITY. 70 

III.l. DEMAND AND MARKET STUPY. 70 

A. GLASS CONTAINERS. 

A.l. EVALUATION OF THE PRESENT CONSUMPTIONS 

OF GLASS CONTAINERS. 74 

- Interviews of ~he consumers. 74 

- Size and composition of the present 

demand. 93 

- Present quantity of glass contai~ers 

bought per year. 101 

A.2. FORECAST OF CONSUMPTION OF BEVERAGES UP 

TO 1995. 104 

- Interviews. 104 

- Statistical calculation. 106 

- Target maximum annual consumption 

compared with neighbouring countries. 

- Forecast according calculation and 

comparison with interviews {curves). 

A.3. TYPE OF CONTAINERS TO BE PRODUCED. 

A.4. 1-UTURE NATIONAL CONSUMPTION OF 

CONTAINERS UP TO 1995. 

A.5. PRODUCTION PROGRAM UP TO 1995. 

109 

115 

136 

138 

150 

B. TABLEWARES. 161 

B.l. GLASS TABLEWARES MARKET . 161 

B.2. TABL~WARES EXISTING PRODUCTION. 162 
.I. 

' 
11111111111111 I 1~079Sllllll I 1111111111111111111111111111111 Ill 111111111 111111111111111111111111111111111 111 1111111111111 111 11111111111111111111111 11111111111 



• 

• 
IV. 

• 

v . 

• 
30 7 95' ' ' 

III.2. 

III.3. 

Page 3 • 

B.3. FORECASTED OF TABLEWARES CONSUMPTION BY 

COMPARISON WITH UTHER AFRICAN COUNTRIES. 165 

B.4. TYPE OF TABLEWARES TO BE PRODUCED. 167 

B.5. TABLEWARES PRODUCTION PROGRAM UP TO 1995. 168 

. SALES FORECAST AND PLANT CAPACITY . 176 

A. GLASS CONTAINERS. 176 

B . TABLEWARES. 179 

c. PLANT CAPACITY. 184 

TURNOVER. 186 

MATERIALS AlID IRP(JT. 188 

IV.l. RAW MATERIALS ANALYSES. 188 

IV. 2 . RAW MATERIALS COST. 245 

IV. 3. UTILITIES COST. 250 

IV .4. PERSONNEL COST. 252 

IV. 5. OTHER PRODUCTION COSTS. 258 

IV.6. TOTAL ~RODUCTION COSTS. 265 

LOCATION AND SI~. 268 

./. 



e 

• 

•• 

VI. PROJECT EN!>I~~IN_G. 

VI.I. PROJECT LAYOUT. 

VI.2. SCOPE OF PROJECT. 

VI.3. TECHNOLOGY. 

VI .4. EQUIPMENT. 

VI.5. GIVIL ENGINEERING WORKS. 

VII. PLANT O~GMHZATION. 

VIII. MANPOWER. 

IX. 

x. 

' ' '30795 

IMPLEMENTATION SCHEDULING. 

FINANCIAL AND ECQNOMIC EVALUATION. 

A. FINANCIAL ANALYSIS. 

X.l. TOTAL INVESTMENT COST. 

1. INITIAL FIXED INVESTMENT. 

1.1. Land. 
1. 2 • Ci Vi 1 WO r k • 

1.3. Engineering and equipment. 
1.4. Erection and commissioning. 

1.5. Rolling stock. 

2. PREPRODUCTION COSTS. 

Page 4. 

Page 

273 

273 

277 

294 

303 

310 

317 

320 

326 

343 

344 

344 

346 

348 

349 

349 

350 

352 

353 

.I. 



• 3. FINANCIAL CHARGES BEFORE START UP. 

4. WORKING CAPITAL REQUIREMENTS. 

5. REPLACEMENT INVESTMENTS. 

6. TOTAL IN""\TESTMENT SCHEDULE. 

x. 2. DEPRECIATION. 

x. 3. PROJECT FINANCING. • X.4. PROFITABILITY. 

B. ECONOMIC ANALYSIS. 

C. SENSITIVITY ANALYSIS. 

XI. CONCLUSIONS. 

XI.l. ADVANTAGES OF THE PROJECT. 

• XI.2. CHANCES OF IMPLEMENTING THE PROJE.c.T . 

ANNEXES 

1. Scope of work of this feasibility. 

2. Sources of data. 
3. List of persons who give their 3upport. 
4. Caracteristics of bottles to be produced. 
5. Caracteristics of tablewares to be produced. 
6. Training and key personnel• s qualificati_on. 

7. Civil works description. 
8. Erection work description . 

• 9. Correspondance concerning sources of financing. 

"30795 

Page 5 . 

~ 

355 

355 

362 

362 

369 

372 

390 

436 

443 

487 

487 

491 

498 

500 

501 

505 

513 

522 

528 

532 

534 



• I. EM:CQTIVE SQMMARY. 

I.l. PROJECT BACKGROUND AND HISTQRY. 

I.2. MARKET, FJ'..ANT CAPACITY, TURN OVER. 

I.3. MATERIALS AND INPQT. 

I.4. LOCATION AND SITE. 

• I. 5. PROJECT EhGINEERING. 

I. 6. PLANT ORGANIZATION. 

I. 7. MANPOWER. 

I.8 IMPLEMENTATION SCHEDQLING. 

I. 9. FINANCIAL AND ECONOMIC EVALUATION. 

A. TOTAL INVESTMENT COSTS. 

B. PROJECT FINANCING. 

• C. FINANCIAL AND ECONOMIC }.~~LYSIS. 

D. SENSITIVITY ANALYSIS. 

a. FINANCIAL ANALYSIS. 

b. ECONOMIC ANALYSIS. 

I.10. CONCLUSIONS. 

A. ADVANTAGES OF THE PROJECT. 

B. CHANCES OF IMPLEMENTING THE PROJECT. 

• 
I I I I 

I II I 111111 111 Ill II I 1111 •1 I ~Q~~I~ II II II I I I 1111 

1 

4 

14 

19 

22 

27 

29 

31 

37 

37 

39 

41 

50 

52 

54 

57 

57 

60 



• 

Page 1. 

I. 1. PROJECT BA(;Ku~OUND AND HISTQRY 

Glass has always been considered one of the important indicators 

of civilization 3nd technical development. Even today the richest 

and most developed countries are the highest consumers of glass 

per capita. 

Of course, we will explain why, and it is a fact, the important 

glass properties (chemically inert, impermeable, hygienic, 

washable, odourless, transparent, thermal/mechanical shock 

resistant, recoverable, etc ... ) make that glass material for 

containers and tablewares are still prefered for many 

applications towards : plastic, polyethylene, steel (can), etc ... 

Due to its then higher level of development, Uganda preceded most 

countries in the region by setting up a container glass industry 

already in the early seventies but stopped this factory for 

political reason in 1974. 

With a population of over 16 million inhabitants (23 million 

projected by the year 2000), a big human resourc~, a potential 

mineral and agricultu~al wealth and the availability of the basic 

raw material~ for glass manufacturing, it was normal for the 

Government of Uganda to give a priority to the re-establishment 

• of a glass containers industry in the country. 

• 

Since 1974, when the existing plant called "East African Glass 

works Ltd (Madhvani Group) was sl0pped, several efforts have been 

made to reactivate this industry. But no progress seems to be 

forthcoming. 

The main reasons according to us were that due to the 

political/economical situation of the country, firstly the 

approach of the project was not enough well defined and mature, 

secondly the promoters were not enough confident to undertake 

such a huge project (± 25 million USO for a new plant at that 

time). 

It should be also noted that no agreement between Uganda and 

Madhvani Group (the owner of the plant) has been reached up to 

now. 
.I. 
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Today, the situation in Uganda is much more clear and moving to a 

political and economical stability. The country is in 

reorganizing phase based on realistic, promising and financially 

supported programmes. 

Industry will be rehabilitated and developed. This could push the 

Government to implement very soon the project of the glass 

containers production plant within a more strong environment with 

support of private promoters to be attracted through adequate 

incentives. 

This project is among the priorities of Uganda mainly due to the 

fact that beverages industry's development particularly but also ~ 
pharmacy, parapharmacy, chemical and agro industry packing 

development is today limited JY the availability of glass 

containers. This project is urgently needed. A solution to reduce 

the delay of execution and the investment cost of the projet will 

be the recovery of the buildings and infrastructure of the 

existing glass factory providing that the Government finds a 

consensus with the owner. Co~cerning the recovery of the existing 

equipment, our inspection report concludes that nothing could be 

reused (dest-royed, obsolete, old equipment without spare parts 

available, ... ) . 

In December 12JU!, with their financing support, UNITED NATIONS 

INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO) committed ABAY * for 

a contract to perform a feasibility study for a new glass 

containers and tablewares factory to be implemented in Uganda 

under the Authority of tne Ministry of Industry and Technology. 

• 

* ASAY, a belgian consul ting, engineering and contracting 

company, had already a long experience of Uganda as being 

involved in the project of rehabilitation of the sugar and • 

glass industry and similarly in the neighbouring countries . 
. I. 
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In January 1989, as scheduled, the missions of economist, 

marketing, geologist and engineering experts started on site. 

The draft of the final report was sent to UNIDO in early July 

1989 and the final report was edited in November 1989. 

The feasibility study attempted to elucidate two main groups of 

objectives : 

1. Assess the viability of the project on the basis of purely 

conunercial criteria but also with a view on the impact on 

national economy and development targets. 

2. Define the fundamental framework for the technical and 

practical conditions of the implementation and operation of 

the plant process selection, equipment characterization, 

determination of production requirements, identification of 

operat.ons, planning of activities. 

Detailled scope of this feasibility study as defined by UNIDO and 

the Government of UGANDA is enclosed in Annex 1. 

Main sources of data are enclosed in Annex 2. 

It is understood that the final aim of the present feasibility is 

to assist in a rational decision-making for 

- realizing the project or not ; 

- serving as a reference basis during the various stages of the 

implementation process. 

.I. 
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I.2. MARKET AND PLANT CAPACITY 

As conceived by UNIDO and the Government of Uganda, the main 

purposes of the market study were : 

a. to estimate the pre:.E;:t effective national demar.d of glass 

containers and tablew~res 

b. to forecast the future domestic consumption and the potential 

exportation of these two products if a production plant is 

implemented in Uganda in a very near future ; 

c. to determine whethe~ a sufficient effective demand will exist 

to absorb the proposed glass production sized as a minimum 

technical and economical capacity. 

Demand for new bottles is due to 

- growth of beverages production (volume and new Trade Marks) and 

relevant stockage of bottles on plant site ; 

circulating bottles return (trippage) ; 

- breakage at the manipulation of empty bottles, filling up in 

th~ bottlers plant ; 

- distribution losses (transportation, household stock ... ). 

We analysed systematically all these items according the 

methodology explained in chapter III all these items and we 

concluded concerning : 

A. GLASS CONTAINERS MARKET 

BEER_AND SOFT DRINKS CONSUMPTION in UGANDA 

In 1988, the Ugandese consumption of beer and soft drinks 

consumption was 35,35 mio litres. This figure is very low (30 -

40 %) when compared with per capita consumption of surrounded 

countries. According to the bottlers interview, this 

consumption should grow up to 186,065 .o litres in 1995 (27 % 

growth rate p.a.}. 

.I. 
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According to our experience, we have considered only a 12 % e 
global average growth rate p.a. (from 1989) for beverages 

6.6 % p.a. increase of the urban population 

5.4 % p.a. increase of the G.N.P. per capita. 

In 1995 the total annual consumption will be 101,178 mio 

litres splitted as follows : 

- 46,981 mio 1 beer (2,4 1 per capita) 

0,735 mio 1 alcohol 

- 53,462 mio 1 soft drinks (2,7 1 per capita). 

In 1995, the 101, 178 mio 1 beverage consumption will be only 

41.1 % of the average beverages consumption of 8 African 

countries having a similar G.N.P. per capita. 

QUANTITY OF BOTTLES TO COVER THE UGANDESE COl..JSUMPTION OF 

BEVERAGES 

We have considered 10 returns per year per bottle ann 20 

returns per bottle's life. 

- 1.5 % to 2.5 % breakages 

- 2.5 % to 3.5 % no return. 

It has to be produced in 1995, 16,247,600 bottles, 

2,867,000 bottles due to the increase of production, 

- 13,380,600 bottles due to the replacement for breakages and 

non return. 

.I. 
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As the Ugandese Government has clearly indicated its willing 

to protect its future glass containers production by firmly 

discouragin~ present 

reciprocally, exportation 

those producing bottles) 

importation. We assumed 

to surrounded countries 

that, 

(mainly 

will not be possible. For that 

reason, market of glass containers concerns presently only 

Uganca. 

As it is done now, we expect that the selling of bottles will 

be done directly from the producer to the bottlers (direct 

channeling withouc intermediates) . 

B. GLASS TABLEWARES MARKET 

LOCAL SURVEY OF THE TABLEWARES UGANDESE CONSUMPTION 

The consumption of glass tablewares in Uganda is presently not 

sizable and very low. 

It seems not within the habits of the major parts of the 

population to use glass tablewares. 

These items are obviously used in the hotels, but after 

interviewing them, this particular consumption is neglictable. 

The market does not exist officially. Practically all the 

glass tablewares we can find in Uganda are imported through 

non official channels from the Far East. 

The conunon idea prevailing in Uganda is that the market will 

develop itself as soon as a nationa 1 production comes into 

operation. This is absolutely true, but however it remains to 

determine the size of this expected market . 

. I. 
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SIZE OF EXPECTED MARKET (domestic and export) 

We have to start with information from the neighbouring 

countries \Rwanda - Burundi - Tanzania) we can see that for 

G.N.P. comparable (230 - 290 USD) the market per capita ranges 

from 0,087 kg to 0,132 kg annually. 

The figures applied for Uganda would correspond to a market of 

1,583 to 2,420 tons of tablewares in 1992. 

According to the feasibility study conducted in May 1979 by 

Mr. Pierre MONTAGNE consultant on behalf of UNIDO for the 

implementation of a glass factory in Burundi, the projected 

market for tablewares in Burundi, Rwanda and Kivu (Zaire) was 

1,780 tons in 1991. 

According to our information, the press line to produce 

tablewares in Burundi was never materialized. 

As a consequence, we believe that a part of the Rwanda and 

Burundi market could be covered by the present project. 

As the demand is presently very low in Uganda compared with 

other african countries we assume a consumption of 0,027 kg/y 

per capita (corresponding 33 % of the average in Africa as for 

the beverages and the containers) we come to a figure of 485 

t/y consumed in Uganda. 

We propose to consider for this project a production of the 

new plant of about 2,000 t in 1992, assuming that 2,000 - 485 

= 1,515 t/y could be easily sold in Burundi/Rwanda (and Kivu). 

As for the bottles, we shall consider also an average growth 

rate of 12 % p.a. from 1992. 

We have standardized the models, sizes and shapes according to 

the types of products consumed in the other countries. 

This program can be changed according to the evolution of the 

market without bringing significative changes to the financial 

study. 

. I. 
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For tablewares, marketing study and sales promotion and 

organization have to be set up even for the domestic market 

and the exportation (to start with Rwanda - Burundi). 

C. PLANT CAPACITY 

Due to the complexity of the glass production and the 

fragility of the products, for this Industry the following 

assumptions are generally accepted. 

a) For the first year of production only 60 % of the glass 

• quantity pulled out the furnace is converted in saleable 

products. 

• 

• 

b) When the plant is running smoothly at its nominal capacity, 

80 % of the glass pulled out the furnace is converted in 

saleable pr.oducts, this corresponds to the full efficiency. 

The balance (nn~ saleable products) is recycled to the 

furnace wihtout problem. 

We expected that the Ugandese plant will start in 1992 and the 

full efficiency will be reached after four years of continuous 

operation (in 1995) . 

The production needed to cover the Ugandese containers market 

is : 

YEAR EFFICIENCY (%) BOTTLES PRODUCED (~ET) 
TONS OF GLASS 

(SALEA3LE PRODUCTS) 

1992 60 10,643,600 4,674.8 

1993 70 12,953,000 5,236 

1994 75 14,507,300 5,864.2 

1995 80 16,247,600 6,567.6 

./. 
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The production needed to cover the tablewares ffiarket is • 
YEAR EFFICIENCY {%) TABLEWARE PROOUC'EO (NET) 

TONS OF GLASS 
(SALEABLE PROOUCTS) 

1992 60 9,075,000 1,924.B 

1993 70 10,260,000 2, 177 .4 

1994 75 11,495,000 2.444.6 

1995 80 12,825,000 2,726.1 

To reach, at the full efficiency in 1995, the hereabove 

productions we have selected 2 lines of production. • 

- For the containers production. 
One IS 6 forming machine single gob. 

- For the tablewares production. 
One press machine single gob. 

Eoth machines are corresponding to the minimum size 

available on the present market of the main manufacturers. 

A small reserve a capacity is required to accept, in certain 

limits, modification of the production proposed program to 

satisfy the demand if type, shape or volume of bottles or 

tablewares are changing. 

- One single furnace will feed both lines, its capacity will 

be 50 tons/day molten glass. 

After 4 or 5 years of its initial operation, the furna~e has 

to stop and be refurbished (replacement of all the main 

refractories). 

. I. 
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Furnace life 

The life of the furnace is the quantity of time during which 

the furnace can melt glass (!OntinuousJy 24 hours per day 

before stopping for a complete overhauling involving the 

replacement of weaved refractories. 

This life depends on several factors : 

- the original quality and ~uantity of refractories ; 

- the ability of the production ~nd maintenance personnel ; 

- the quantity of glass pulled out from the furnace. 

In developing countries, 4 to 5 years must be considered as a 

• maximum furnace life time. 

• 

• 

At that time, a doubling of the capacity is scheduled by minor 

redesigning of the furnace and using the same two forming 

machines but with double gob (instead of single gob). This 

could be performed easily, quickly and cheaply. Graphic of 

production program answering constantly to the curve of demand 

is enclosed next page . 

.I• 
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D. TURNOVER 

The turnover ha5 been calculated with the following selling 

prices : Bottles 0.8 U $/Kg 

Tableware::> 1. 6 U $/Kg. 

The sold production during the four first years of production 

will be according to the production program tables enclosed in 

the Chapter III.l. : Demand and Market Study. 

At the end of the fifth year of production, we consider that the 

factory has to be stopped for refurbishing the furnace. Using 

this opportunity the furnace can !:le extended up to 90 tons/day 

glass pulled out to satisfy the fucure doubling of the demand 

(see Market study). 

From the sixth year of production, the rebuilded furnace will be 

able to feed the production lines working in double gob process 

allowing to follow the considered market increase of 12 % per 

annum. From that time the project becomes really profitable 

(refer to Sensitivity analysis). 

At the end of the tenth year of production, the factory has to be 

stopped again to refurbish the furnace, the capacity of 

production will be unchanged at 90 tons/day. 

The maximum yearly production will therefore be achieved during 

the ninth year and it will be kept unchanged after each furnace 

further refurbishing (refer to Production schedule). 

This study being limited to the fifteen first years of production 

of the factory, we have not considered a third refurbishing of 

the furnace during the fifteen year . 

. I. 
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I.3. MATERIALS AND INPUT 

RAW MATERIALS 

Main raw materials needed for container glass production and 

tablewares are sand, soda ash, limestone, dolomite, feldspar 

and a number of chemicals required in small quantities (baryum 

sulfate, sodium nitrate, borax, selenium, cobalt, ... ). 

The total quantity of r&w materials required to produce 1,000 

tons of container glass amounts to about 1,200 tons and to 

produce 1,000 tons of tablewares we need about 1,330 tons of raw 

material. 
Batch plant feeding the furnace prepares a mixing with about : 55 

- 58 % sand, 18 - 20 % soda ash, 15 \ dolomite + limestone, 6 % 

feldspar plus small quantities of other chemicals .. 

Silica sand : 
We have investigated different locations. We analysed many 

samples of sand. We selected our prefered location in DIIMU 

beach, 40 km south Masaka, on shore of Lake Victoria (this sand 

is already consumed i~ small quantity to produce porcelain 

tablewares). See hereto attached map. 

Granulometry of the sand is acceptable. 
Analysis indicates that the sand is suitable for glass making 

after simple washing in the glass factory. 
A new quarry has to be equipped (about 5,000 t/y of sand for the 

first year of operation of the glass factory). 

The quarry will be operated by a local enterprise and we take 

into consideration the same price of sand as sold now to the 

porcelain factory. 
Of course, operation of the new quarry could also be included in 

the investment and the management of the new glass factory. This 

alternative is considered also in our study . 

. /. 
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Limestone/dolomite : • 
We investigated different sites and analysed samples to conclude 

that limestone/dolomite available (after treating in the cement 

factory) according to the analysis and granulometry used in the 

Ugandese cement industry in Hima is suitable and will be bought 

from the cement factory. 

Soda ash : from Kenya (I.C.I. plant) for the present st,1dy (could 

also come from Europe). 

~ldspar from Kenya for the present study. 

Other chemical from Europe. 

. I. 
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UTILITIES 

Electricity 

To heat the furnace, we suggested to use predominantly 

electricity mainly due to its cheap price compared with the heavy 

fuel to be imported from abroad through Kenya. 

For the annealing and decorating lehr, forehearth. 

For the equipment, lighting, etc ..• 

Of course, continuous correct availability has to be ensured by 

Ugandese electrical network. 

We analysed, in lhis study, impact on production if short cuts of 

electricity amounts 10 \ of the year. 

As usual, we included an emergency power set to keep the plant on 

safe status but not to operate the plant, as it requires to much 

power and huge investment for sporadic operations. 

Heavy fuel oil : to heat (partly) the furnace. 

LPG for the tablewares line glazer. To be imported. 

~ater : 

For industrial water, cooling water and potable water from the 

network of the industrial area. 

As indicative, we expected that for the first years of operation 

(production± 6,600 t/y glass) the annual consumption is about : 

Moulds 

Heavy fuel 

LPG 

Electricity 

Water 

= 

= 
= 

700 - 750 tons. 

30 - 35 tons. 

15 to 16,000 kwh. 

75 to 80,000 cum. 

In the annual cost, sets of moulds necessary for the program of 

production is foreseen. 

Consumables 

Lubricants, grease, colours, printing, screens, ... 

.I. 
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Spare parts 

For this type of industry to be kept 

d/y) we advised to store spare parts 

operation . 

30805 
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on continuous 

for two years 

operation (365 

of the normal 
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I.4. LOCATION AND SITE 

LOCATION 

Clearly, the final product i.e. the glass containers and 

tablewares is much more difficult to handle and transport than 

all of the raw materials separately and collectively. 

- This entails that the orientation of the plant with respect to 

the market has a priority over the orien~a~ion with respect to 

the raw materials . 

- Of course, as raw materials and finished products are brought 

from or to different directions, infrastructural facilities 

[road, rai:i, harbor (Lake Victoria), airport] and continuous 

feeding and large amount of utilities (electricity, water, 

fuel) should be economically available and easily accessible. 

- Optimization of location on above items almost automatically 

results in the choice with the best socio-economic environment. 

The fact that the plant has to be located in priority near its 

market area, which is generally a well populated region, with 

good infrastructure (utilities) entails also the presence of 

good source of labour, especially in the unskilled to medi~m 

skilled categories. 

We, therefore, consider Kampala industrial area as being the 

best place to locate the factory. 

The old plant of the Madhvani Group in Port Bell is still 

existing. Although there is no more machinery recoverable, the 

buildings themselves can technically be used for this project. 

Nevertheless, a future expansion (over doubling the projected 

capacity) is very limited in that site. 

Of course, this alternative, as buildings and all the 

recommended inrrastructure exist, will lead to a sizable 

reduction in costs and will speed the technical implementation 

• of the plant. 

. I. 
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- But Ugandese Authorities have clearly indicated to us that we 

had not to take the reuse of Madhvani site as first option for 

this study. 
Their advise results from the fact that from 1974 all efforts 

to find a goodwill and an agreement to reintegrate Madhvani 

Group in it glass activity failled. This problem has been 

emphasized by the fact that some internal dispute arises 

recently in the family itself. But according to our interviews 

with the responsibles of the Group in Nairobi, they clearly 

indicate their willing to cooperate and find a solution to be 

involved in the rehabilitation of their plant in Kampala as 

they did for the sugar factory in Kakira (Uganda). 

- Free industrial lands are presently available and suitable for 

a new glass factory in the industrial area near Port Bell in 

Luzira and Mutungo areas (set of maps is hereto attached). 

We considered this location in our study. 

- Final precise location would be done after negociations with 

local authorities and Ministry of Environmental Protection. 

• 

• 

Project layout is enclosed in this study. It could be slightly 

adapted with the shape of the land available, predominant wind, 

sewer water, electricity networit connexion and economical access • 

to the road, railway. 

Please note that the chimney is designed to be conform to the 

pollution regulations imposed in Europ~an industrial area. 

The surf ace area needed for the factory (including gate, 

administrative offices, production plant, storage of finished 

products and raw materials-utilities, internal roads ~nd parking) 

is : 3,9 hectares (300 m x 130 m). 

./. 
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1.5. PROJECT ENGINEERIPMZ 

Care has been taken to adapt, as far as possible, plant 

requirements to the physical and socio-economic environmencal 

conditions prevailing ir. Uganda. It is attempted to tailor the 

project to suit Uganda's environment, by avoiding unnecessary 

mechanization and automation and by reducing or cancelling cost 

centres which exert no bearing on the final output, or which can 

be avoided without technical consequences for the production. 

This policy aims at two goals : first, to save on investment and 
second, to increase social benefits by offering more job 

opportunities and enhancing technical skill build-up. 

We selected the size and the quality to be produced in conformity 

with the European standards to be able to compete mainly the 

imported products in Uganda hut also to be export oriented. 

According to our 

bottles (light 

experience 

bottles) are 

the production of 
not advisable 

countries and Uganda for the following reasons : 

non 

for 

returnable 
developing 

- technology is more sophisticated and more difficult to apply ; 

- bot~les are more fragile to fill and transport ; 
if collection of empty bottles is not properly organized to 
recycle as cullet, the non returnable bottles are definitively 

much more expensive. 

TECHNOLOGY 

The production process by using one IS-6 single gob machine 

(later could operate a double gob) for glass container production 

and one press machine for glass tablewares is relatively simple, 

the skillness of operators required is not too high. Therefore, 

overseas training of factory personnel and the extent of 

technical assistance from abroad can be kept within reasonable 

limits . 

./. 
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A modern design of machinery and equipment is proposed to ensure 

efficient production of medium and high quality glass. On the 

other hand, the plant should not be oversophisticated in order to 

avoid dependance on expatriate experts for trouble-shooting. 

Employment of automatization should be restricted to those stages 

of process where othe~wise efficiency or quality could be 

affected. 

A process diagram is hereto attached. 

• 

- Rated melting capacitv 

The factory should have one furnace to feed the production • 

lines with a rated total melting capacity of 50 tons/24 hours. 

Heating mainly by electricity and heavy fuel oil with necessary 

equipment for control and safety. 

- Pulled glass quantity 

The amount of total glass pulled per annum depends on the 

size/weight of the glass articles produced. 

For the proposed production program the pull glass amount at 

full efficiency will be 

about 8,250 tons/y for containers 

about 3,375 tons/y for tablewares. 

Based on about 300 working days/y depending from the annual A 
rate of production. ..., 

Production's time losses are mainly due to the size/weight 

(change of moulds at the forming machine) and colors changing 

in the production program, the necessary maintenance and repair 

of machinery. 

- When the normal refractory refurbishing of the furnace, after 

about 5 years of operation, will take place the furnace could 

be redesigned to satisfy a doubling of the saleable 

production capacity as per the market demand. 

./. 
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Furnace life 
The life of the furnace is the quantity of time during which 
the furnace can melt glass continuously 24 hours per day before 
stopping for a complete overhauling involving the replacement 

of weaved refractories. 

This life depends on several factors : 

- the original quality and quantity of refractories ; 

- the ability of the production and maintenance personnel ; 

- the quantity of glass pulled out from the furnace. 

This latter factor can be explained when comparing to a car, 

the car's life depends obviously from the performed roiling. 

• In developed countries, the trend is today to build very 

expansive furnaces to increase the life of the furnace. This 

life can today reach more than 6-7 years. 

• 

In developing countries, 4 to 5 years must be considered as a 

maximum time, the investment needen to build very expansive 

furnaces being very often lacking. 
In this project, we have envisaged a 5 years life furnace in 

the investment, considering the quantity of glass produced 

during this period and considering also the training performed 

abroad and on site by expatriated specialists. 

Batch plant is already designed to absorb the increase 
(doubling) of capacity. Equipment are designed to prepare the 

mixing of the raw materials and the recycled cullet to feed the 

furnace. 

Forming machine (I.S.) and press machine, single gob. It could 
be eq·Jipped to work on double gob for doubling the production 

after the fifth year. 

- Production line 
Equipment is selected to produce articles as per European 

standards. 
Selected machineries are flexible and polyvalent to produce a 

diversified (shape/size/weight:) products in flint, green, 

• amber, eventually decorated, as required by the market study . 

. I. 
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- Raw materials storage 
Have ~een sized according the l~~al facilities of provisioning 

to feed continuously tha plant. 

Civil engineering work 
We suggested to use steel frame building with walls in concrete 

panels. 

Roof : concrete, eternit or galv~~ized cladding. 

Internal walls : hollow concrete blocks. 

Natural ventilation for the industrial plant. 

Air conditioning in personnel buildings. 

- Project of lavout is enclosed in chapter VI. 

Plant area = 3,9 hectares 

including production factory, final products stores, 

buildings, administrative, workshop, 

storages, roads, parki~g ... 

cantine, utilities 

Rema~k : In principle, the site and buildings of the old glass 

factory (Madhvani Group) in Kampala could be reused for this 

project. 

. /. 
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THE AUTO .... IC PRODUCTION 
OF GLASS~NTAINERS 

Betch Plant 
The raw matu11als (sar-d, ~Oda .ish, hme, etc.) 
which are stored 111 bulk are mixed and lransµorteil 
to the production plant 

2 Betch Chllrger 
The llulch charger leeds the balch (mixture al rav. 
materials) continuously and automatically 111to tr~ 
furnace. 

3 Furnece 
In the lurnace the batch is melted into olass at 
temperatures up to 1600°C. 

4 Foreheerth 
Here the glass is cooled or heated lo become 
homogeneous and stable rn temperature while 
being channelled to the forming machine 

II Feeder 
In lhe leeder lhe glass 1s lormed 111tu gobs al 
su1lable shaµe and ive1ght. which are then sheared 
oll lor duhvery lo the Imming machine 

11 GtH• Forming Mechlne (l.S. or H-211) or a press line (~"ll.>low.1ros) 
The !arming machine lorrns the glass gobs inlo 
conla111ers by a lwo stage blow/blow or press/blow 
process. 

1 Stecker 
The hot containers arriving ham the terming 
machine via conveyor and transler devrce are 
loaded by a slacker onto the bell al the annealing 
lehr. 

8 AnneeHng Lehr 
In the annealing lehr lhe hol glassware 1s cooled 
at a controlled rate m order to avOld stresses being 
set·up in the glass. which would result 1n breakage 

I Trenaport Equipment 
On leaving the annealing lehr the cooled containers 
are translerred onto the transport bell ol the single 
or dual hner. and then pass through the inspecllon 
department 

10 lnapectlon Equ4pment 
Various automatic inspection devices check the 
containers tor d1mens1ons. strength. cracks. c11ules 
and olher delecls. 

11 Pecking Mechlne (optional) 
Here Ille good comainers are packed m carlons. 
boxes or onto 1>allets. 

12 Werehoun 
In the warehouse the packed containers are 
stored, ready lor shipment to the botlling or load 
packing plant 

-
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1.6. PLANT ORGANIZATION 

According to our experience of the glass industry, we select the 

organization for this medium size factory avoiding 

overstructurization, multiplication of the cost centres, 

dissolution of responsabilities and finally the increasing of the 

operating costs. 

- The whole structure is topped by a General Manager. 

- The technical department is staffed by a technical manager to 

• supervise plant production in quantity and in quality. 

• 

• 

The commercial department is staffed by a sales manager. As 

traditional channels (without intermediate) will be used for 

domestic sales and export will be limited to 3 or 4 countries, 

the staff is limited. 

- The administration, accounting (planning, budgeting, costing, 

statistics, performance control, buying raw materials, spare 

parts and utilities, selling accounting), personnel management 

(wages, salaries, social, transport, training) section will be 

kept to a minimum in order to decrease non-productive costs . 

- Operational organization chart is hereto attached . 

. I. 
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I.7. MANPOWER 

GUIDING POLICY 

Knowing the situation of employment (a~d its costs) in Uganda, 

it should be stressed that without overstaffing the plant, 

maximu~ employment opportunities should be taught against 

autoIT'atic automation tendency normally developed by equipment 

suppliers. 

Kampala industrial area gives a labor force available enough in 

quantity but trai~ing requirements should be seriously managed 

as a money and time consumer. 

- We took into consideration the prasent regulation for working 

time; holidays and social benefits, etc ... excluding housing, 

meal, extra benefit, etc and wages and salaries for this 

type of industry operating 24 hours continuously per day. 

- 365 days (24 hid) working time for this continuously operated 

industry. 

TOTAL MANPOWER FOR OPERATIONAL PHASE 

182 men, when the plant will run smoothly at its projected 

capacities. 

92 people will work on shift (8 hours/day) 

- 90 will work on single shift basis. 

Supervisory and managerial staff (the manager) should be suitably 

experienced or perfectly trained well jn advance of the start up . 

. /. 
30805 
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PREPRODUCTION PHASE'S MANPOWER 

Managerial staff, supervisors and foremen and specialized machine 

operators (f .i. forming machine IS + PRESS) have to be recruited 

in advance and attend to the installation of equipment that they 

will later be operating. Of course, required persons at this 

phase (depending also from their previous experience in the glass 

industry) should be kept to a minimum to maintain preproduction 

cost as low as possible. 

- A cost's study should be done in due time to decide 

recruitement policy : extensive training programs for national 

labor versus recruitement of experienced foreign experts (or 

management contracts with foreign company). 

Taking into account : local facilities for training, credit for 

training, provision for continuous training after start up, 

etc ... 

- In terms of growth of efficiency and productivity, continuoc:~ 

training after the start up may be organized in the plant 

itself by the expatriates and later one by the trained local 

people. 

SUPERVISION OF THE CIVIL WORK, ERECTION AND COMMISSIONING OF THE 

PLANT ON SITE 

Extent of services proc~red by the General Contractor (G.C.) 

In order to realize the smooth construction of the contract 

plant, the G.C. shall be responsible for sending skilled, healthy 

and competent technical personnel (expatriates) to the owner's 

plant site for technical services. 

Of course, the specialities, occupations, number of personnel and 

their duration in Uganda are depending f!om the type and scope of 

subcont: •:acts (civil works, erection, ... ) to the local 

specialized companies as indicative, a preoperational 

organization chart is hereto attached. 

./. 
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I.8. IMPLEMENTATION SCHEDULING 

- The project implementation phase embraces the period from the 

decision to invest to the start of commercial production. 

- Of course, a number of stages could not really be sized in time 

figure as Uganda has not tackle such an huge ind'Jstrial new 

project from long time. 

Negotiations and contracting, overlaping of main activities 

period could not easily be estimated as depending from the 

approach set up to execute the project (consultant, experts, 

turnkey, ... ) 

- Consequently, we prefer to propose an optimum implementation 

program, grouping the main activities as hereafter mentioned. 

ACTIVITIES (from decision to invest, month O) 

A. - Select and finalize agreement with promotors 

and shareholders. Found a company to operate 

the plant. 
- Fix best suitable loans (local + interna

tional - short, +medium and long term), 

negociate and finalize. 

B. - Set up implementation management team 

(select experts and a consultant). 

To be finalized 

before : 

month 2 

- State fundamental data for project implementation. 

- Elaborate implementation program and time schedule 

and responsibilities. 
- Elaborate preliminary costs figures and projection 

cf expenses to implement the plant. 

- Obtain governmental approvals for the project and 

~ts proposed financial structure (local and foreign 

currencies} and approved enterprise certificate . 

3p80S 

month 2 

to 3 
. I. 
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C. - Select and finalize the site agreement for the 

plant (and quarries) (investigate the caracte

ristics of the soil). 
- Prepare specifications (~r International tendering 

for process, equipment, material, civil works, 

erection works, general contractor. 

- Fix program of recruitement and training. 
month 2 

to 4 

D. - Issue tenders for the implementation of the plant. 

- Prepare specifications for connections with water, 

electricity, road, railway sewer and finalize 

the contracts. 

- Obtain building permits. 

- Select operational personnel. 

- Obtain import licences. 
- Tender for raw materials and finaliz~. 

E. - Bids collection and comparison for 

implementation of the plant. 

- Ne:gociations. 

F. - Award the contract for the total implementation 

of the plant. 

G. - Enforcement of the contract 

. down payment 

. opening of the L/C. 

IDQnth 6 

to 8 

months 

to 10 

a 

- Contract for raw materials. months 10 

to 11 

. I. 
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H. Civil works and erection work, commission and 

start up of the saleable production. 

Detailled schedule page 36. 

Page 33 . 

24 months 

after G. 

I. General schedule of main activities is hereto attached . 

./. 
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SCHEDULING OF MAIN ACTIVITIES (LIST NON EXHAUSTIVE! 
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FO~M. N~ CO TO OPERATE 
THE PROJECT. 

- SEU:CT IMPLEMENT. TEAM + 

LEACER. 

LIST ACTIVITIES, SCHEDULE, 
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- SELECT SITE LOCATION HIRE 
CONTRA1:T-COLLECT CARACT. 
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l()NTH 
DECISION TO INVEST --- 0 l 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 .~ 32 38 44 

E~FORCEHENT OF CONTRACT-
SIG~ LOAN/CREDIT 
AGREEMENTS-PAY DOWN 
PAYH.-ISSUE L/C. 

~ONSTRUC~ION SCHEDULE 
UP TO START UP 
(see attached planning) 

OTHER HAIN ACTIVITIES 
RAW MATERIALS INVESTI
GA~ION ANO B~YING. 

SELECT AND RECRUIT 
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2nd GROUP. 

- ORGANIZE TRAINING. 

- QUARRY OPENING AND 
SUPPLY OF SANO AT 
THE FACTORY. 

- ORGANIZE MARKETING AND 
SALES IN UGANDA AND 
ABROAD. 
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CONSTRUCTION SCHEDULE 

6 12 

X ENFORCEMENT OF CONTRACT WITH A GENERAL CONTRACTOR 

X__ SITE STUDY (SOIL TESTING) 

X _______ ! WORKING DRAWINGS 

FOUNDATION DESIGN 

FINAL DRAWINGS 

18 24 

KNOW HOW & TECHNICAL 
DOCUHENTA TION 

FOB DfLIVERY OF SUPPLIES 

ERECTION OF SUPPLIES 
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I.9. FINANCIAL AND ECONOMIC EVALUATION 

A. TOTAL INVESTMENT COSTS. 

All the figures are expressed in U $. The conversion rates 

used are the average in force during April 89, i.e. 

1 U $ = 200 Uganda Shilling ((U.Sh.). 

Total investment consists of total initial investment and 

total current investment. 

1. Total initial investment during construction period is 

presented on the p. 38 and include. 

1.1. Initial fixed investment l'SS 24,J05, 700 

1.2. Preproduction costs, including 

- Training of key personnel. 

- Salaries and wages before start-up. 

- Company constit~tion costs. 

- Fees+ arrangement cost of the credit, loans, ... 

- Contingencies. 

Cost : 1,785,100 U $. 

1.3. Finoncial charges before start-up on the following 

base 12 months interest on the long ten:1 credits, 

i.e. l,433,4CO U $ in foreign currency. 

1.4. Working capital, on the following basis of calculation : 

- Accounts receivable : 30 days coverage of production 

costs. 

Inventories 

project. 

Cash in hand 
Total: CS$ 1 ,436,900 

as per normal criteria for glass 

1 month of wages and fixed costs. 

2. Current investment 

3C30S 

Current investment of t;\t. project is replacement investment 

for : 

- Furnace extension at the end of 

the fifth year of production 2,697,000 U $ 

- Furnace partial rebuilding at thr ~a 

of the tenth year of production · 1,068,000 U $ 

- Rep~acement of the rolling stock a~ 

years 5 anc 10 238, 000 u $ . 

. I. 
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B. PROJECT FINANCING. 

BASIC DATA CONSIDERED FOR THE FINANCIAL STRUCTURE. 

- Basic principle 

. 1/3 of the total financial needs (working ca pi ta 1 

excluded} would be covered by the equity . 

. 2/3 would be financed by loans. 

20 % of the equity would be brought in foreign currency by 

foreign technical partner (licensor and/or the General 

Contractor}. 

- Terms and conditions of the loans 

3080S 

. 18 months credits for working capital 

to cover the working capital at ist level of the 1st 

operating year. 

Rate : 14 %. 

The increase in the working capital for the years 

f ollowi~g the first year of operation would be assumed ~o 

be financed by self-financing. 

This credit will be reimbursed at the middle of the second 

operating year. 

Long term loans 

Buyer's credit in foreign currency to be secured by the 

general contractor who will get the construction contract. 

It has been supposed that this loan will cover ± 70 % of 

the financial needs not covered by the equity. 

Rest of the needs in foreign currency will have to be 

covered by other sources such as an A.D.B. loan . 

. /. 
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Terms and conditions of these loans are those presently e 
in for Buyer's credits granted by european countries and 

for A.D.B. loans. 

For Buyer's credits : 

They are : - Interest rate of 8.3 %. 
- Repayment holiday for the 

period ~ 6 months operation. 

construction 

- Reimbursement in 10 half-yearly instalments, 

the first one maturing 6 months after 

start-up. 

For A.D.B. loans : 
They are = - Interest rate of 7.4 %. 

- Repayment holiday for 5 years. 
- Reimbursement in 30 half-yearly instalments, 

the first one maturing 5 years after the 

beginning of the construction period. 

Cash flow schedule for financial planning. 

See tables below. 

.I. 
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C. FINANCIAL AND ECONOMIC ANALYSIS. 

'.:J80S 

The basic study alternative considers a furnace of 50 t/day 

melted glass, which furnace is intended to be increased to a 

90 t/day size during the 5th year of production in order tc 

be able to increase at that time the production to follow tbe 

market projected increase. 

The study covers a period of 17 years i.e. 2 years of 

construction and 15 years of operation. 

FINANCIAL ANALYSIS. 

a. Rate of return : 

a.l. simple rates of return, 

a.2. internal rates of return. 

b. The pay-back period. 

c. The break-even point. 

ECONOMIC ANALYSIS. 

a. The added value. 

b. The impact of the project on the foreign currency balance 

of the countq•. 

.I. 
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FINANCIAL ANALYSIS. 

a. Rate of return 

a.l. Simple rates of return 

30805 

The simple rates of return rely on the operational 

accounts. 

They are ratios of the net profit to the net sales 

revenue, the original investment Ol'.tlay and to the equity. 

The results are 

Return on equity 

Return on invest~ent 

100 % 
capacity 

6.5 % 

2.2 % 

200 % 
capacity 

36.8 % 

12.0 % 

- 100 % correspond to the plant working with a furnace of 

50 tons/day (5 first years of productivn). 

- 200 % correspond to the plant working with a furnace of ~ 

90 tons/day (10 following years of production) . 

. I. 
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a.2. Internal rate of return 

The rates which are needed to evaluate the project or to 

make comparisons between several alternatives or between 

different projects, are to be worked out. 

These are : 

. The economic for contractor I .R.R. after tax, obtained 

by discounting the net cash flow given in "Economic" 

table. 

It corresponds to the !.R.R. of the COMFAR . 

. The economic for contractor !.R.R. before tax, obtained 

by discounting the gross cash flows given in "Economic" 

table . 

. The financial I.R.R before tax, obtained by discounting 

the gross cash flows given in "Financial" table . 

. The financial !.R.R. after tax, obtained by discounting 

the net cash flows given in "Financial" table. 

It corresponds to the I.R.R.E.2 of the COMFAR. 

The economic rate, giving the rate of return of the total 

investment outlay, shows the highest rate of interest 

that could be borne without inducing losses for the 

proposed project provided that the loan repayments 

schedule falls in line with the cash inflows. It is the 

real rate of return of the total investment or of the 

equity which takes account of the entire length of a 

project's life from its moment of origin, of the 

staggering of cash flows and of the moment such flows 

take place. 

We considered the economic rate of r~turn to evaluate the 

profitability of the project. 

1. As a function of the data taken into consideration for 

the basic hypothesis (furnace 50 tons/day) the 

profitability of the project is not very high but 

feasible. 

.I. 
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The project shows a loss of 1,014 Mios $ for the first~ 
working year but the results then become positive even 

if we have to wait until the third operating y~~r 

before the cumulated results becomes positive which 

could be acceptable. From the STATE point of view it 

should be considered the other important advantages of 

the project savings of currencies, independance from 

the imports of bottles to develop beverages industry, 

creation of employments, technological development of 

the country. 

2. The average annual rate of return for the 15 years of 

production is not high but acceptable on the economic~ 

point of view. It is generally considered that an 

economic rate of return (for an industrial project) 

above 12 \ is acceptable. 

Results 

Economic for contractor I.R.R. after tax 15.1 %. 

Economic for contractor I .R.R. before ta:x: 19.4 %. 

Financial I.R.R. before ta:x: 21.2 %. 

Financial I.R.R. after ta:x: 15.4 \. 

3. From a strictly economic point of view, the tot a 1 

investment proposed is also acceptable if the investor~ 
thinks that a profitability rate of the investment of 

19.4 % is not less than what he takes the cut off rat~ 

to be. 

4. The economic rate I.R.R. is much higher than the 

interest rates considered for the loans. That makes 

also the project feasible. 

5. The financial I.R.R. is used by the investor in 

capital to improve the advantage of placinq his money 

in one project rath~r that in another type of 

placement. 

A rate of 15.1 % is c~rtainly attractive . 
. I. 
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b. Pay-back P.eriod 

It is the period required to recover the original investment 

outlay (without land :rnd working capital) through the 

•profits• the project earns (gross production margL• - tax on 

profits). 

The pay-back period is 6 years and 3 months after start-up of 

the production, which is rather long. 

c. Break-even point 

The break-even point of a project is the percentage of the 

production capacity to be reached before the P.roject begins to 

make a profit. 

We have calculated the figures for each year, the results 

appear on the last line of table showing the profitability 

schedule (pages 391-392). 

Before increasing the furnace capacity, i.e. from the first to 

the fourth years of production, the break-even point ranges 

from 124.9 \to 80 \with an average of 89.7 %. 

This is rather high, this figure shows that .± 90 % of the 

planned production must be produced and sold to avoid losses. 

However the situation improves considerally with the increase 

of the furnace capacity, i.e. from the fifth year of 

production, the break-even point ranging then from 59. 8 % to 

18.7 % with an average of 26.8 %. 

This means that approximately one quarter of the planned 

production must be produced and sold to avoid losses. Above 

this percentage, the project will make profit. 

./. 
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ECONOMIC ANALYSIS. 

a. Added value 

Each industrial investment brings some added value to the 

national economy of the country where the project is 

implemented. 

It increases the G.N.P. of the country. 

The added values are given in page 47. 

The average value on 15 years is : 8,735,010.9 U $ 

what is 47,473 U $per person employed 

or 9.6 % of the total investm~nt. 

These values are fairly good. 

30805 
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b. The impact of the project on foreign currency balance. 

The foreign currency balance will be affected whether the 

project is implemented or not. 

If the project is implemented, foreign currency will not be 

lost in importinc;. glass containers, but currency will leave 

the country to pay for the project. 

Table below shows the impact of this. 

When drawing up this table, we have considered 

- foreign currency inflows : 

. the savings made on not importing bottles and tablewares 

which is valued at 560 $/T and 1,120 $/T for the 

quantities corresponding to the project's production, 

. the revenues from the equity and foreign credit, 

. the export sales. 

foreign currency outflows 

. the investment (without working capital), 

production costs, 

debt service for the foreign credits. 

Conclusion 

For an import CIF price for bottles of 560 $/T and for 

tablewares of 1,120 $/T, the project will save 6,3 million $ 

per year as an average. The total savings in foreign currency 

of the project during the 15 years of production is 95,359,300 

u $. 

It is only if the CIF price of glass should fall under 230 $/T 

that the project would not allow foreign currency savings . 

. /. 
30805 
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D. SENSITIVITY ANALYSIS. 

This analysis examines the consequences which variations in 

some parameters may have on the investment, financial 

structure and the profitability of the project. 

We have examined variations reqarding 

F.l. Variation of the sales price 

Three alternatives. 
Two where sales price of domestic sales is 10 % higher or 

lower, one where sales prices of exported tablewares is 

5 % lower in order to make easier the entering in foreign 

markets. 

Alternative A 

Alternative B 

Alternative C 

sales price + 10 %. 

sales price - 10 %. 

sales price of exported tablewares - 5 %. 

F.2. Variation of production costs 

Alternative D production costs - 10 %. 

F.3. Variation of interest rate 

Alternative E interest rates - 1 %. 

Buyer's credit 

A.D.B. loan 
Working capital credits 

7.3 % instead of 8.3 %. 

6.4 % instead of 7.4 %. 

12 % instead of 14 %. 

F.4. What happen if the project receives a tax holiday of 5 

years : 

Alternative F. 

.I. 
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F.5. Variation of the investment costs 

Three alternatives. 

Two in which each of the investment items, without 

working capital, would be 10 % lowe~ or higher. 

One alternative considering the utilization of the 

existing buildings and infrastructure of the old plant of 

the Madhvani Group. 

Alternative G 

Alternative H 

Alternative I 

investment costs + 10 %. 

investment costs - 10 %. 

existing site utilization. 

F.6. Starting with higher capacity : 

30305 

Altarnative where the production start immediately with a 

fu~nace capacity of 90 T/day instead of 50 T/day. 

Alternative J : is called "double gob" alternative . 

. I. 
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a. FINANCIAL ANALYSIS. 

If we make the comparison of the various alternatives of the 

I.R.R. level we obtain : 

Alternative I.R.R. % 

Basic 15.1 

A Selling price + 10 % 17.1 

B Selling price - 10 % 12.6 

c Export price 5 % i4. 8 

D Production costs - 10 % 16.1 

E Interest rates - 1 % 15.0 

F Tax holiday 5 years 15.6 

G Investment costs + 10 % 13. 9 

H Investment costs - 10 % 16.5 

I Existing site 16.4 

J Double gob 19.9. 

. I. 

30805 
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Pro) ect is mainly sensitive to the selling prices. But if we e 
decrease by 5 % the selling prices of the exported tablewares, 

the impact on the profi tabi li ty is marginal. We thus recommend 

this price policy to penetrate the foreign markets. 

Impact of operating cost and investment cost, as we can see on 

the chart below, is quite the same, impact of a variation of the 

operating costs is a little bit higher. 

Using the existing facilities of the old plant of the Madhvani 

group will allow a reduction of the investment cost of 2.4 

million $. The impr\ct on the profitability is the same as a 

global reduction of the investment cost by 10 % (the I.R.R. would 

be 16.5 %). 

Variation of 1 % interest rate has a negligible impact. 

A tax holiday per5od of 5 years has an inte"resting impact and 

imp~oves with 0.5 % the I.R.a. 

Finally, the best improvement for the project ~ould be 

significately obtained by starting immediately with a higher 

production capacity (the I.R.R. would be 19.9 %). 

Obviously, the market must absorb this increase of the production. 

b. ~CONOMIC ANALYSIS. 

Tables below 

added value 

concerned. 

compare the various alterations as far as the 

and the foreign currency balance impact are 

./. 
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I.10. CQNCLUSIONS 

A. ADVANTAGES OF THE PROJECT 

a) This new glass containers and tablewares project should be 

and is considered by the Ugandese authorities as a 

priority project because. 

1. Present shortage of bottles reduces the activity of the 

bottlers . 

2. Import of bottle's is also depending from the 

availability of foreign exchange and the project will 

save foreign currencies. 

If Uganda is producing glass mainly from its main 

resources raw material, utilities, manpower, obviously 

its dependence from abroad will be reduced. 

Of course, savings (and earnings by exportation of part of 

the production) has a n~tional impact on the availability 

of foreign e:icchange for other purposes also reduction of 

risk on the exchange rate. 

b) Uganda will produce bottles where the market exists. 

- Demand will be satisfied more easily and quickly. 

- Transport, handling costs will be red~ced. 

- Breakage during transport will be reduced. 

- Production could be more easily and more quickly adapted 

to the demand. 

- Dir~ct buying ex glass factory by the bottlers will 

reduce the selling cost. 

c) The design of the plant could allow a increase of 

production (doubling) if demand increases as we expected. 

./. 
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d) Flexibility of the process and polyvalence make that the 

production program could be adapted to the types of 

containers needed (as soon as quantity is enouCth to 

sustain a profitable production). 

e) Glass factory is 

workshops and all 

glass factory. 

a manpower consumer also quarries, 

peripheric companies linked with the 

f) Project could lead to a valorization of an existing 

investment (the old East African Glass works plant). 

g) After a few years 

other 

of operation, exportation could 

to countries like Zaire, Soudan, developed 

Ethiopia, 

quantities to 

progressively. 

to generate 

render the 

foreign exchange 

project self 

in enough 

supporting 

h) It is unanimously accepted that growth rate of domestic 

demand and consumption of glass containers (also 

tablewares) are linked with the local availability of 

containers. 

We expected that beside the beverages industry other 

industries as 

chemical industry, 

also be developed. 

agro 

all 

industry, 

industries 

pharmacy, 

needing 

parapharmacy, 

packages wi 11 

. I. 
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~LUSIONS AND RECOMMENDATIONS 

1. BASIC ALTERNATIVE 

This basic alternative consider the use of a 50 t/day furnace 

feeding single gob process machines up to the fifth year of 

production. At that time the furnace will be increased to 3 

90 tons/day and it will feed double gob process machines. 

This alternative is viable 

- The I.R.R. on 15 years = 15.1 %. 

- The average return on equity 

third year of production O. 8 

return on 15 years is 36.8 \. 

becomes pos i -: i ve f .... om the 

\, and t~~ same average 

- Past the fifth year of production, the break even point 

decreases below 50 % to reach 18.7 \at the 15th year. 

An increase of the selling price by 10 % will give an I.R.R. 

of 17.1 %. 

A reuse of the existing site nf the old factory of the 

Madhvani Group will allow a reduction of the investment of 

about 2,4 million U $ and impr~ve the I.R.R. up to 16.4 %. 

The impact of a reduct ion of 5 % of the selling price from 

the exported tablewares is insignificant. We should thus 

recommend this policy in order to facilitate the penetration 

of the foreign market. 

2. ALTERNATIVE J 

30805 

This alternative consider the use of a 90 t/day furnace 

feeding double gob process machines from the start up of the 

factory. 

.I. 
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This alternative is obviously more profitable than the basic e 
one. 

- The I.R.R. on 15 years = 19.9 \. 

- The average return on equity is positive from the first 

year of production 1.3 \, and the same average return on 

15 years is 45.2 \. 

- Past the second year of production, the bread even point 

decrease below 50 % to reach 18.7 \ at the 15th y~ar. 

3. RECOMMENDATIONS 

3'J80S 

The alternative J is more profitable. 

However it must be noted that only the basic alternative of 

the project could start immediately as the present market 

dere~nd is only sufficient to absorb the production of single 

gob machines, with a furnace of 90 t/day. 

In any case, the market demand will only be sufficient in 

1995-96 to absorb the production of double gob machines with 

a furnace of 90 t/1ay. 

The only two options to be considered are 

- Either to start immediately the basic alternative with a 

furnace of 50 t/day. 

- Or to wait 2-3 years before starting the alternative J with 

a furnace of 90 t/day. ~ 

Considering the Ugandese Government recommendations to 

start the project as soon as possible, our recommendations 

are : 

Start with the basic alt~rnative immediately. 

Obtain a tax holiday period from the Ugandese Authorities. 

Use the existing I,Jlant (Madhvani group) if a suitable 

agreement can be found uetween both parties. 

Penetrate the tablewares export market of tablewares with 

a lower selling price. 

./. 

e 



Page 60. 

B. ~HANCES OF IMPLEMENTING THE PROJECT 

30805 

Basically, the criteria for the future implementation of the 

project seem to be satisfied. 

We can resume the situation as follow. 

OUTLOOK OF UGANDA IS IMPROVING EVERY DAY. 

1. The economy is looking stronger, performance in 1987 and 

1988 in term of percent growth in G.P.D. is continuing to 

be at least at 6 % and over with good prospect for the 

future price of coffee, the main export. 

2. Political situation. 

- Substantial improvements are achieved in the internal 

security, situation oughting to bring a cut in the 

crippling level of military expenditure. 

- The Government seems today to have sufficient political 

support to put an end to the corruption and smuggling 

which are so damaging to the economy. 

- Relation with Kenya seems more quite. 

- The Government embarks on reconstruction in the North. 

CONCEPT OF THE PROJECT !NCREASES THE CHANCE OF IMPLEMENTATION. 

It is clear that the development of the beverages industry, 

the food industry, the pharmacy, etc . . . is limited by the 

lack of packing. 

It is also clear that the market of these products in Uganda 

is underdeveloped. 

./. 
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In particular, the national cor.sumption of beverages is far 

below from the consumption per capita in the neighbouring 

countries having si~ilar G.N.P. 

The Government is decided to give a priority 

a. to the rehabilitation of the industrial sector, 

b. to the privatization, 

c. to help new profitable industrial investment initiated by 

the private promotors. 

This could concern both alternatives of this glass container 

project through rehabilitation of the existing plant or 

through the implementation of a new factory. The Ugandese 

Authorities asked us to base our study on a complete new 

factory. 

The concept of the glass factory project is based on criteria 

which should lead to a success. 

1. The demand for bottles is existing for the present and the 

future production. 

2. For the purpose of this study it has been assumed that the 

relevant price level lies below or at least equal to the 

imports prices which include more breakage, more handling 

charge. 

Consequently the home manufactured real price will be 

lower and profit should be higher than mentioned. 

Generally speaking all data for the study are on the 

conservative side. 

3. The new issue of the document related to incentives for 

new investment is in preparation but not yet discussed in 

the ·Parliament and published . 

.I. 
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We have not taking into account e•rentual subsidies for 

utilities. But this could help again to the profitability 

of the project with other incentives 

of charge land, etc ... 

tax holiday, free 

4. Main raw material sand, limestone, dolomite are 

available in Uganda suitable for glass production. 

Electricity is available at an attractive price. 

5. Appropriateness of the engineering and the technical 

design of the plant take into account the environment of 

Uganda. 

- Easy ext~nsion (doubling) of the production. 

- Flexibility of the production at different level. 

Polyvalence to produce different colours, shapes, sizes. 

- Simpliticy of the process. 

6. Current financial situation and financial viability of the 

project are accaptable. 

7. National economic benefits, particularly foreign exchange 

savings and earnings (export tablewares to Burundi-Rwanda) 

are resulting from this project. 

PROMOTORS AND INVESTORS ARE INTERESTED. IN PRINCIPLE, IN THIS 

GLASS PROJECT. 

As we 

having 

contacted potential 

the conclusions of 

promotors 

this study, 

meetings were only indicative. 

and investors 

the results 

before 

of our 

I~ principle, the following entities are interested to 

cooperate to implement this project 

A.- public sector, f .i. Ministry of Industry [through Uganda 

Development Corporation or through bottlers (Nile 

Breweries)], eventually Ministry of Defence, 

and . /. 
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- private sector, f .i. bottlers {Uganda Breweries, Lake 

Victoria Bottlers) together with private investors like 

Spear Motor, Nile Glassworks Ltd. 

B. Different international financing organizations have 

already marked interest for this project A.D.B. 

{Abidjan), E.A.D.B. {Kampala), F.A.D., O.P.E.C., F.E.D. 

C. Madhvani group involvement could be also analysed either 

through equity participation {bringir.g their site as 

share in the new company) or by selling their existing 

site of the old glass plant to the new shareholders . 

Anyway further investigations will be done in due time and 

this list of potential cooperations is of course non 

exhaustive but very encouraging and promising for a quick 

implementation of this project. 

FINANCING COULD BE RAISED. 

Flow of investment aid is beginning to have a real impact on 

the economy which should encourage donors and International 

financing organization to have confidence and long term aid 

to Uganda and to viable projects . 

We recorded surrunaries of the main contacts or interviews {but 

these are not !imitative) concerning the potential financing 

of this project. 

Foreign currencies 

. A.D.B. {Abidjan) and r:.A.D.B. are in principle very much 

interested in the financing of this project {refer to 

telex enclosed in annex 9.). 

B.E.I. (C.E.E.) could allocated part of its 30 Mios USO 

credit [allocated via U.D.C. (Uganda Development 

Corporation) for the 5 years plan (1985 1990)) but 

decision, priority and conditions remain under the 

Ugandese Authorities. 
. I. 
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. European credit Devel0pment Fund is not interested . 

. Belgian Credit [through Agence de Cooperation et 

Developpement (A.G.D.C.)] could be available . 

. Italian Credit (covered by SACE) could be availab:ie at 

interest rate of 8.2. \/y in USO (reimbursement during 7 

to 8 years after start up of the plant) . 

. Swiss and German Credits are also available at similar 

conditions . 

. Development Finance Co of Uganda Ltd . 

. S.F.I. and World Bank seem not interested. 

- Local currency 

For local expenses (civil works a~d erection works), U.D.B. 

or U.C.B. are the main interlocutors interested to finance 

the local part. 

Public sector share (probably through Uganda Development 

Corporation - U.D.C.) could amount 20 to 40 \ of the total 

equity. If it is the case, a bank guarantee for the foreign 

loans could be obtained from the Ugandese State. 

In short, 

Uganda needs a glass container and tablewares factory, local (and 

foreign) promotor~ are willing to participate in this project 

principally the bottlers who know the excellent prospect of the 

market and the profit from this business. 

eut Uganda Authorities have to definite a clear policy ~o piomote 

and allocate incentives for such a project in an attractive way 

and environment to allow and ensure a reasonable profit. 

. I. 
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II. PROJECT BACKGROUND AND HISTORY 

The industry of glass containers manufacture in East Africa dates 

back to over 30 years the first glass factory was established in 

Mombasa {Kenya) in late 1940. 

This was followed later by the establishment of four other 

factories in Nairobi, Dar-es-Salam, Bujumbura and in 1969 in 

Kampala {Uganda). 

• 

Factories in Kenya1 Tanzania and Uganda were initiated under the • 
aegis of the Madhvani Group of Companies. 

Whereas the other factory in Kenya {only one, Nairobi 

closed in 1988), Tanzania, Burundi continue production, 

Ugandese factory closed in 1974 due to political decision. 

plant 

the 

The capacity of th~ Ugandese plant {formally called "East African 

Glass works Ltd") was 24 tons of saleable glass per day (8, 500 

t/y) {furnace : 30 t/d). 

They were selling bottles to 

Uganda Breweries Ltd 

Nile Breweries Ltd 

Lake Victoria Bottling Co Ltd 
New Kampala Minerals 

Jubilee Ice and Soda Co 

East African Distillers. 

They used to make provisions for pharmaceuticals and cosmetics. 

It used to produce glass tumbei:s as well and plastic crates. 

Exports were not developed. As the Ugandese plant stopped its 

production in 1974, all containers and glass wares fer Uganda are 

presently imported. 

./. 
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But since that time, as reported in the previous feasibility 

studies and confirmed by our 

c0nsumers 

containers 

production. 

in Uganda, there 

forcing regularly 

interviews with the major 

is a serious shortage of 

the bottlers to limit 

glass 

glass 

their 

During the last 10 years, several efforts have been ma~~ to 

reactivate Uganda's only glass factory (East African Glass works 

Ltd, in Kampala) but no significant pLogress has been made. 

For instance, a Korean company was asked to study and participate 

in the rehabilitation of the existin~ plant but finally this 

project failed to come out. 

Our company, ABAY, was also asked by the Madhvani Group to make 

different ::;tudies and offers !or the rehabilitation of this 

factory. 

The last offer we produced was in November 1984. No consensus was 

found between the Ugandese Government and the Madhvani Group to 

start the impler:ientation of the project. The main reason was, 

according to our information, the lack of credit's insurance to 

cover the financing already and potentially found. This was due 

to the fact that Uganda was not in a sufficiently 5tabilized 

economical/political situation. 

Also, several pref P,asibi li ty and feasibility studies have been 

performed during the last 7 years by foreign companies and local 

consultant offices for a new glass factory. But the 

implementation of the project was never decided for the same 

reasons as mentioned before. Ev~n the ::;ituation of Uganda was 

much more improved and also as per our analysis, because the 

Ir~ternational Financing Organizations were not sufficiently 

confident in the recorded data of the studies collected during an 

erratic period of Uqandese Industrial pevelopment stage and 

political searching of stability. The domestic market analysis of 

~lass containers was not deeply evaluated. 

.I. 
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It is important to underline that the latest statistical yearbook 

include generally information ending on 1974 or immfficient to 

be taken into consideration. 

Aualysing these studies, it is confirmed that : 

1. it is an interest, a need and a priority to revitalize the 

glass industry in Uganda ; 

2. local and forp~~n promotors are interested in this glass 

project ; 

3. demand for new bottles is growing by the fact that beverages 

demand is increasing (consumption being presently limited by 

the possibilities of importation) ; 

4. Uganda per capita consumption of beverages (and bottles) is 

still much lower than in tht.. neighbouring countries having 

similar G.N.P.; 

5. raw materials (sand/dolomite/liffiestone) for glass 

~anufacturing are exi~ting in Uganda. 

6. Previous projected plant capacities were too optimistic. 

The projected capacities recorded in the different studies were 

different and too optimistic for that period. But now the 

situation of the potential market is considerably more attractive 

and we could propose today a capacity figure which is believed to 

be more realistic (much lower than recorded in previous studies) 

and conservative. 

If experience of the new factory during the firsi: five years of 

production shows that our assumptions were too pessimistic and 

that a .:orresponding excess de-:mand will occ:ir, an extension of 

capacity wi 11 be advisable and easily/cheaply obtained because, 

in that case, our iritial design is allowing a doublin~ of the 

capdcity. 

In october 198b, ABAY was asked to quote for a complete 

feasibility :.tudy for a new glass containers production plant 

with a special emphasize to the market study on site . 

.I. 
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Today, the situation in Uganda is much more cle3r and moving to a 

political and economical stability. The country is in 

reorganizing phase based on realistic, promising and financially 

supported programmes. 

Industry will be rehabilitated and developed. This could push the 

Government to ioplement very soon the Froject of the glass 

containers production plant within a more strong environment with 

support of private promoters to be attracted through adequ3te 

incentives. 

• 

This project is among the priorities of Uganda mainly due to the 

fact that be\•erages industry's developr.ient particularly but al.~o • 

pharmacy, paraphar~acy, chemical and agro industry packing 

development is tcday limited by the availability of glass 

containers. This project is urger.tly needed. A solution to reduce 

the delay of execution and the investment cost of the project 

will be the recovery of the buildings and infrastructure of the 

existing glass factory providing that the Government finds a 

consensus with the ow~er. Concerning the recovery of the existing 

equipment, our inspection report concludes that nothing could be 

reused {destroyed, obsolete, old equipment without spare parts 

available, ... ) . 

After UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION (UNIDO) 

acceptance to finance this study, ABAY signed a contract with 

UNIDO {VIENNA} in December 1st, 1988 to perform this feasibility 

study f0r the Ugandese Ministry of Industry and Technology. 

We start to work in January 1989. 

For their good informati0n and as prelimi~ary actions we gave, in 

April 1989, to the Ministry of Industry a list (non exhausti·ve) 

of basic obligations {document enclosed end of chapter IX.} to 

implement the projer.t. 

. I. 
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The market survey, raw material analysis, site evaluation, 

design, evaluation of commercial profitability, economic 

and benefits are developed in our feasibility study, we 

recorded our contacts concerning promotors/investors 

financing of the project. 

plan~ 

costs 

also 

and 

In our study, practicaily, we were guided by the Ugandese 

Authorities to analyse a complete new glass factory. 

Of course, we knew and we examine the alternative to use the 

existing glass factory of the Madhvani Group in the industrial 

area of Kampala. We are not officially informed firstly about the 

eventual negociation with the Government and this Group, secondly 

about the policy and the problems to be solved. 

But we concluded definitively and surely that the rehabilitation 

of the existing Madhvani glass factory in Kampala w~th its 

icfrastructure roads, connexions with water, electricity, sewers 

will speed the implementation of a glass container plant in 

Uganda. 

Dif cerent approaches could be suggested either Madhvani Group 

brings in the new company its plant as a share or sell its plant 

to the new company which will invest and operate lhe g~ass 

factory. 

But the Madhvani Plant rehabilitation is an alternative solution 

whic~ cannot be totally ignored. 

Informations about the promotors. 

It is evident that during our missions on site, we had not yet 

the results cf our study and consequently our discussions with 

the potential promoters were only informative. 

A second reason for that was the the revised issue of the 

Government policy concerning foreign investment in Uganda and 

incentives for new industrial investment ~1as not yet discussed in 

the Parliament. 

./. 

2~74$ 



Page 69bis. 

But it is clear that firstly the Government policy is to develop ~ 
industrial ~rojects in a short term (ana Glass Industry is one of 

the priority), secondly that the incen1...ives and policy versus 

foreign investment (document No 3 October 1977) will be very much 

improved. 

Nev~rtheless, ou preliminary conclusions of our contacts are 

concerning : 

- Ugandese promo:ors 

Public and private sector are definitively willing to 

to,;Iether to promote this project under certain co-.iditions. 

work 

Public sector snare [p~obably through Ugar.da Development 

Corporation (UDC) directly or through the bottlers] will be 

between 20 and 40 % of the total equity (± 35 % of the global 

investen1ent). 
Bank guarantees for the loan will re giv"d by the State if 

3bove condition is respect3u. 

P::-:i..::-te sector sec.:,1s to prefer to limit ch~ participation to 

~"Civate in·iustric.ls to one or two main s:1areholders Spear 

mc~cr, Private bottlers. We fuund also 

partners (but it was not our duty to 

other potential 

select them) for 

personalities of instance Nile Glass Works Ltd and other 

the politic, finance or purely private 5,3cto~. e 
Foreign participation in the sharecapital of 5 to 15 % 

minimum by the technJlogy's licensor or the general 

contractor [in thA pcpvious DECREE (oct. 77) : 500,000 USD]. 

Involverr.ent of a technical partner for management at least 

for 3 to 5 first years of ope~ation . 

. Bottlers are interested to participate as shareholders as 

well. 

.I. 
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- Foreign promoters 

. As a general remark, many foreigners are studying the 

possibility to participate in Ugandese industrial project. 

2')745 

It should not be difficult to interest a foreign glass 

producer to invest in this project as soon as incentives (tai 

holiday, subsidies, board's participation, rapatriation of 

dividend, etc ... ) are similar to these one he can obtain in 

neighbouring countries. 

S. F. I. (World Bank) indicates, as preli1 .. inary approach, no 

interest to invest if the project does not generate enough 

foreign currencies to covers the needs to operate the plant 

and to reimburse the loan. 

.I. 
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III.I. DEMAND AND MARKET STUQY 

PRELIMINARY REMARKS 

Demand and market considerations are closely linked in 

developing countries in which governmental policies and 

institutions are of particular importance as it is in Uganda. 

Consequently, for this study, no clear distinction has been 

maintained between the demand and the market. 

- As it does not exist any local production of glass containers 

• [the East African Glass Works in Kampala (Madhvani Group) 

stopped its production in 1974], "present market" of glass 

containers study is based on the volume of actual importation. 

• 

- It is also clear that imports are illusory indicators of 

aggregate demand as they are subject to severe restrictions of 

foreign currencies availability and exchange allocations/quotas. 

This fact is particularly recorded in each of our interviews 

with the Ugandese bottlers and glass containers consumers. 

Demand is obviously bigger than present consumption. 

- As the importation of beer, soft and alcoholic drinks is 

forbidden, the demand has to be satisfied only by the local 

production of beverages which is also and definitively limited 

by the glass containers availability (as per our inte~vi~ws). 

- It should he noted that the beer (soft drinks) industry depends 

presently on imports for over 95 percent of its raw materials 

and spares for its specialised mac:1inery and 100 percent for 

the glass containers. 

Conclusion, no competitive market current consumption, for 

beverages and/or for glass containers, can be equated with the 

current effective demand due to the restrictions of im~orts . 

.I. 
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- We had noted that no workable statistics from the last 10 years 

exist to cover the importation of glass containers in Uganda. 

- Similarly, the import licences records for glass containers do 

not seem to cover all the importations (quantities and values 

seems also generally in discordance). 

- Statistics, records and import licences records do not exist or 

do not mention any importation of tableware. 

Nevertheless, in the main big towns in Uganda shops are selling 

imported tablewares from different sources. 

• 

- Systematic and professional market/demand study was not • 

possible. Demand has been evaluated in comparison with our 

experience and datas for surrounded similar countries. 

- Due to the specific general present environment in Uganda we 

found that producers are not reluctant to divulge information 

on operational aspects of industry but consumers were more 

reluctant to reveal information on family budgets, personal 

incomes, habits, preferences and market responses. 

This reluctance plus frequent changes in socio-economic living 

patterns often render the available historical date irrelevant 

for an industrial programming. Basically, we collected 

information fr.om our interviews with the glass containers 

Ugandese consurrers (bottl~rs, ... ). These information have been 

crosschecked with datas collected from surrounded countries and 

by calculations using general statistics and economic datas 

available for Uganda. 

- Finally, it seems also very clear to us that many ex;:>erts are 

working now hardly to elaborate very useful and diversified 

types of general records and statistics on the country. The 

possibility of crosschecking will obviously give more accurate 

information in a very near future. Consequently, it could be 

also advisable to ~nvisage a complementary mission on site to 

control our assumptions and to complete our records when datas 

were insufficient to be taken presently into consideration. • 

.I. 
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METHODOLOGY FOLLOWED 

Present effective demand 

1. We spent on site an extensive time to interview the main 

consumers of glass containers in Uganda. 

2. We collected statistics and importation licences records but 

we had to conclude : 

a. figures are not consistent, erratic or inexistant for the 

last 10-15 years and finally not workable ; 

• b. as a glass production pJ.ant started in 1969 in Uganda, we 

• 

collected statistics of imports in the period preceding 

196~. But we concluded that importation figures were rather 

small ~~:~h seems not to reflect the market at that time. 

3. We col let:ted irlformation from the main importers (Kenya 

Burundi C.E.E) of glass containers in Uganda where 

stati$tical information are available. 

4. Since we know that a correlation exists between beverages 

consumption and glass containers we collected data of the 

present production of beverages in Uganda to deduct the glass 

containers demand. 

Forecast the future domestic consun1ptions 

1. We use information received through the interviews concerning 

the programs of extension of the production of beverages to 

calculate the needs of glass containers. 

2. We compared these information with surrounded developing 

countries (Kenya, Zaire, Burundi, Tanzania, Rwanda ... ) . 

. I. 
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3. Since we know that there is a correlatior between the 
population and the income level of a given country and the 
amount of container glass that a population consumes per head 
and per year we draw conclusions with regard to the glass 
consumption in Uganda based on the following factors : 
- population ; 
- G.N.P. per capita ; 
- growth rate of population ; 
- growth rate of G.N.P. 

• 

Of course, as it is or will be the case in Uganda, we observed 
that, in general, the higher •1evel of industrialization• and 
•affluence• per square kilometer, for a given population, • 
corresponds to the higher •per capita consumption of bottles•. 
It is observed that for those countries where the industry of 
container glass manufacture has a longer industrial activity, 
the actual growth rate is lower than for those whose glass 

industry is recent as it will be in Uganda. 

Concerning export 

For the bottles, we have not taking into consideration 
exportation. For tablewares, we use the results of a feasibility 
study realized for a production plant to be implen.ented in 
Burundi but for which the production never starts and leaving 

available this potential market. 
(This study was ordered by UNIDO and executed in May 1979 by a 

consultant Mr. Pierre MONTAGNE.) 

. I. 
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A. GLASS CONTAINERS 

3066S 

A.l. EVALUATION OF THE PRESENT CQNSQMPTION OF GLASS CQNTAINERS 

A.1.1. INTERVIEW OF THE UGANDESE BOTTLERS AND OTHER CONSUMERS 

OF GLASS CONTAINERS 

Each interview has been conducted in the factory by 
two ABAY's experts (frequently, accompanied by one 

delegate of the Ministry of Industry}. 

As far as possible, we interviewed on the site, the 
General Manager, the Plant Manager and the 

Administrative and/or the Financial Manager. We paid a 

visit in the factory. 

In the Ministries, we interviewed the Deputy Ministry 

and/or the Permanent Secretary and/or the Commissioner. 

The information we were be concentrating to collect 

concern mainly 

1. Status of the company. 

2. Installed production capacity . 

3. Present production. 
4. Forecast production for 5 to 10 years and eventual 

constraints for the projected development. 

5. Percent of breakages of the bottles. 

6. Life of the bottle. 

7. Bottles prices, structures of prices and sources of 

buying . 

. I. 
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Uganda breweries Ltd 

- This Company is 100 \ private. The shareholders are 

as follows : 

• East African Breweries / Kenya Breweries (Kenya) 

• Allied Breweries (U.Y.) 
. City Brew1eries Investment Ltd (Kenya) 

• Private Ugandese (2 \) 

The installed capacity of the brew house is 300. 000 

hl/year. 

Their present average production is 8, 000 
crates/day, working 3 shifts/day and 20 days/month. 
(one crate of beer bottles = 25 bottles of one half 

litre). 

This production may be considered as a maximum 
possibility for the present fermenter, but their 

bottling capacity is higher. 

- They plan to extend in a very near future, provided 

that 

Government policy concerning taxation and pricing 
remains within closed limits as the present ones . 

. Decrease of electricity and water shortages . 
• Availability of foreign currencies to buy their 

imported raw materials, the spare parts, and the 

bottles . 
. Improvement of the road conditions. 

- The e-pansion program is to obtain 

' ' 

12,500 crates/d by the end of 1989 
25,000 crates/d by the end of 1995. 
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- They consider 1 to 2 \ breakages as a global average. 

Their i:iumber of returns per bottle's life is 10 to 
20. 

- Nowadays, they have 8,000 crates of empty bottles in 

stock and they buy more or less 50, 000 crates per 

year, to cover the breakages and the non-return. 

- Presently, they buy their bottles from Central Glass 

(Kenya), Burundi, Belgium and B.D.R . 

- The present price is 0.3 U $ CIF per bottle (500 ml). 

Import tax 30 \ not to be added. 

Rile breweries Ltd 

- This Company is 100 % governmental, under the 

Ministry of Industry and Technology authority. 

The installed capacity of the brew house is 

135,000 hl/year 

They produce different brand name beers in a similar 

bottle (Club, Crane, Nile higer, Nile special). 

Their last figures of production were 

25,000 crates during December '88 

28,000 crates during January '89 

They expect to produce an average of 60, 000 crates 

per month in 1989. 

- They plan to extend by the end of 1989, provided 

that 

. I. 
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Government policy concerning the selling price 

the beer remains within certain limits . 

of• 

• Money avai labi li ty for 5.nvestment . 
• Availability of foreign currencies to buy their 

raw materials and spare parts . 
• Buying of a generator emergency set necessary to 

avoid electrical breakages problem. 

- This expansion program consists of a rehabilitation 
of the brew house only, the bottling lines having a 

sufficient capacity {576,000 hl/year). 

When completed, this expansion program will allow to • 

produce 1,200 hl/day. 

They also expect to introduce in the market a 300 ml 

- {185 gr) new bottle containing another type of 

beer with a higher percentage of alcohol. 

They already have the corresponding filling line. 

This introduction is not yet decided, but if a 
positive decision is taken, it will concern about 20 

% of their production. 

- They consider 1 to 1,5 \ of breakages in the • 
bottling hall, and a global average of 2 % including 

the breakages during transport. 

- Their number of return per bottle per year is 10. 

- Nowadays, they have 200,000 crates of empty bottles 

in stock. 

- Presently, they buy their bottles from B.D.R., 

Belgium 
Emco Glass (Kenya) and Central Glass (Kenya). 

. /. • 
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The present price is o .4295 OM (0 .23 U $) CIF per 
bottle (500 ml). 

This price includes the transport cost for about 30 
\ and the insurance cost for about 10 \. 

Chibuku Breweries Ltd 

They were packing local beer in polyethylene lined 

paper containers. 
- They do not use glass containers. 
- Anyway they are out of production or sporadically . 

Lake Victoria Bottling Co Ltd 

- This Company is 98 \ governmental, under the 
Ministry of Industry and Technology authority, 2 \ 

remains in private hands. 

The company produces soft drinks under the franchise 
of Pepsi Cola International, i.e. Pepsi Cola, 
Mirinda and Teem in NAKAWA industrial area. 

They expect to produce in a next future soda 
water, tonic water and club soda. Later on, they 
intend also to produce 7-Up and fruit juices. 

Their old plant ceases production, whilst a new one 
was commissioned in November 1987. 

- The installed capacity is 4.5 mio. cases/year, 
wor~in~ 2 shifts per day. (one case soft drink = 24 
bottles of 300 ml). 

They plan to produce 2.5 mio cases in 1989 
3 mio cases in 1990 

and 4 to 4.5 mio cases in 
1991-1992 . 

. I. 
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They intend for the end of 1992 to erect a new 

factory in the west of the country {Mbarara). This 

factory will have 75 \ of the capacity of the 

present one. 

Therefore, they will be able to produce 7 mio cases 

from 1993 with the two factories. 

- They consider 1.5 \ of breakages as an average. 

- Their number of ret•irns per year per bottle is 10. 

• 

- Nowadays they have 45,800 empty bottles available in • 

stock and 
80,000 bottles in trade. 

Their needs for 1989 are : 

30,000 bottles in prod-1ction 

28,000 bottles for 2 days stock 

37,100 bottles for breakages 

and 200,000 bottles in trade. 

- Presently they buy their bottles from Burundi and 

Emco Glass {Kenya). They intend also to buy from 

Central Glass (Kenya) in the future. 

- The present price is O .23 u $ C&F per bottle ex 

Burundi (better quality), and 0.16 u $ C&F per 

bottle ex Emco Glass (Kenya) - ca~acity 300 ml. 

They told us to consider 45 u Sh C&F ( 1 U $ = 160 

u Sh) per bottle as an average, including the 30 \ 

import taxes. 

. I. 
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East African Distilleries Ltd 

- This company has the following shareholders : 

51 \Uganda Development Co (Ministry of Industry). 
26 \ Duncan Gilbey and Matheson Int Ltd (GB) 
23 \Development Finance Co (UDC-CDC-DEG-IFC). 

The company produces 
Whisky and Gilbeys Gin. 

Uganda Waragi, Mark Royal 

The installed capacity is 4 mio litres per year . 

Their expected production for 1989 working one shift 

per day is : 

1,200,000 t:ottles per year of Waragi/whisky in 

300 ml bottle 

800,000 bottles per year of Waragi/whisky in 

750 ml bottle 

300,000 bottles per year of Gin in 750 ml bottle. 

They plan to increase their production provided that 

Availability of foreign currencies to buy their raw 

materials . 
. Money availability for local investment • 

• Possibility of export . 
. Possible law protection against alcohol imports . 

• Solution to the enguli (raw alcohol) shortages. 

- The increase of production is expected to be of 30 \ 

within 2 years, and 50 \ within 4 years. 

- They claimed that the empty bottles do not come back 

easily and that they have to consider their full 

production as being one way . 

./. 



' 30665 ' 

Page 81. 

- Presently they buy their bottles 

(Kenya) and Verlipack (Belgium). 

from Emco Glass. 

Their present average prices pei: bottle, in:=luding 

30 \ import duties are 

Waragi/whisky 300 ml 20 u Sh CIF (0.1 u $) 

Waragi/whisky 750 ml 100 U Sh CIF (0.5 u $) 

Waragi(octogonal) 750 ml 115 u Sh CIF (0.575 u $) 

Gin (square) 750 ml 90 u Sh CIF (0.45 u $) 

Kampala bottlers Ltd • - This company is 100 \ private Ugandese. 

They manufacture four products in similar bottles 
under the franchise of Schweppes Int., in 300 ml and 

200 ml. 
Today they mainly fill up 300 ml bottles. 

- They started to produce in March 1987. 

- Their bottling capacity is 3 mio cases per year, 

working one shift. 

Their peak productio"l was 60, 000 cases per month .• 

Their present average production of 40,000 cases per 

month is 30 \ of the installed factory ca,acity. 

- They expect to increase their production up to 50 % 
of the installed factory capacity, provided that 

• Decrease of the water shortages 
. Decrease of the electricity ~hortages 

The increase of production would be 10 \ per year . 

. I. • 
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- They consider 1.2 1.3 \ fo breakages during 
transport and 0.6 \ of break~ges in the factory, or a 
global average of 2 \ b~eakages. 

Their number of returns per bottle• s life is 
presently only a, but they claim that it is not 
significant due to the youthness of the factory and 
that this figure will approach 15 to 20 in the future. 

They have bought 

in 1987 
in July 1988 

20,000 cases of empty bottles, 
60,000 cases of empty bottles. 

Presently they still have 30,000 cases in stock. 

- They have bought empty bottles from Greece, Emco 
Glass (Kenya) and Central Glass (Kenya). 

- The present price is O .17 U $ C&F per bottle ex Emco 
Glass 

and 0.26 U $ C&F per bottle ex 
Central Glass 

Their prices does not include the 30 \ import taxes. 

They told us to consider the price of Central Glass 
to whom they intend to buy in the future because its 

better quality. 

Century Bottling Co. 

This company is 100 \ private Ugandese. 

They expect to start-up production in April 1989, to 
manufacture Coca Cola and Fanta under the franchise 

of Coca Cola Int . 

. I. 
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Later on, they hope to produce also Sprite, King size• 

Coca (one litre), an~ Ginger Ale. 

- The instulled capacity is 1,8 mio. cases/year. 

- They expect to produce at the start-up 5, 000 
cases/day and to increase in the future up to 8, 000 

cases/day. 

- They bought for the start-up 1 mio. bottles from 

Central Glass (Kenya) at .1 price of O. 2 U $ c & F. 

This price does not include the 30 \ import taxes. • 

Jubilee Ice & Soda Works I-td 

- This Company is 100 \ government owned. 

They ... anufacture two type of soft drinks, Purple and 
Orange drinks, that they sell only in the 
neighbourhood of Jinja for the time being. 

- Their bottling production installed capacity is 

17,600 cases per month (300 ml bottle). 

Their average masimun production for the last years• 

was 7,000 cases during December 1987 which is 
corresponding at 100 \ of the total installed 

capacity. 

' 

They expect to increase their production, provided 

that 

. Money availability to buy a bottle-washing machine, 

• Availability of foreign currencies to buy bottles, 
. Money availability for local marketing (outside 

Jinja). 

. I. 
• 
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This increase of production would reach 120,000 cases 
per year in 1989 and 180,000 cases pe~ year in 
1993-1994. 

- They consider 8 \ of total breaka~~-

They claimed that 50 \ of empty bottles do not come 
back. 

- These last years, they have bouqht e, 000 cases of 
empty bottles per year, and they try to keep the same 
as permanent stock . 

- They have bought; recently from Emco Glass (Kenya) at 
unit price of : 2.43 K Shs FOB + 0.83 K Shs transport 

= 3.26 K Shs C&F (l K Sh= 0.053 U $). 

This price does not include the 30 % import taxes. 

Rile Crystal Springs Ltd 

- This company is 100 % private Ugandese. 

They manufactured two types of soft drink, 

Ruwen-0-Zor and Vimto Blackcurrent. 

- Their production capacity is 2,400 cases/month. 

In 1988, they have produced an average of 76 cases/ 
month and they are presently stopped due to a 

shortage of empty bottles. 

- Their breakage was of 8 bottles per day. 

- Their number of returns per yea_r per bottle is 8. 

They have a quotation from Emco Glass (Kenya) dated 
November 11th, 87 in which one bottle costed 
0.15 U $ FOB + 0.05 U $ transpor~ = ~.20 U $ C&F . . /. 
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• Presently they are awaiting foreign currencies 

enable them to buy empty bottles. 

to 

Their restarting seeming hazardeous and taking also 
in account their poor means of production and small 
past production, we decide not to take them in 

consideration for the expected future. 

Kampala Mineral Water Ltd 

- This company is 100 \ private Ug~~dese. 

They manufactured 3 types of soft drinks on the trade·· 
name of MASABA (orange, cola, ventesa (Ginger}. 

- Their production capacity was 40,000 cases/year (1/3 

in 33 cc and 2/3 in 20 cc}. 

Th~ plant has been stopped for years and now they 

received a new licence to start the plant again. 

But, the start-up has been delayed from 1988 and will 

probably be postponed again up to 1990 due to 

shortage of funds to rehabilitate the plant and the 

shortage of foreign currencies to buy spare parts and. 

bottles. 

We have not taken them into consideration for the 

expected future. 

Masaka Growers Co. Union 

- This company is 100 \ private Ugandese. 

They manufactured a pineapple juice called Creps and 
Squash (pineapple concentrates) and expect to produce 
also in a near future Ketchup, Chili sauce and Jam . 

•I. 

' 
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They started in December 1988 and are producing 
30,000 bottles (300 ml) per day of Creps and 300 

bottles (one litre) per day of Squash, working two 
shifts per day. 
When in production, Ketchup, Chili sauce and Jam will 
be bottled at a speed of 30,000 (200-300 ml) bottles 
pt::: day. 

- They expect to increase their production by 
increasing the working time. This one will increase 
from 12 up to 20 hours per day within 2 - 3 years 

time . 

Furthermore, such a factory, established with the 
help of the "Food and Agricultu-e Organisation of the 
United Nations• is likely to be multiplicated 5 or 6 

times all around the country. 

- Currently they broke 3. 5 \ in and out the factory, 

but they hope this figure will decrease in a near 

future. 

- They consider the number of return per year per 

bottle to be 10 • 

The bottles actually used were bought 5 years ago at 

an untraceable price. 

Edible Oil and Soap Industry Ltd 

This group is 100 \ private ugandese. 

They operate six similar plants in Uganda. 

Their total production is 80 to 100,000 l/year during 

the crops (cotton seeds) period October to February . 

They packaged in steel containc~s of 20 litres . 

. /. 
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They produced themselves the steel barrels. • 
Their plants are working at 25-30 \ of the nominal 
capacity due to shortage (state limitation) of cotton 

seeds available for process. 

- They do not intend to use in the future glass bottles 

(eventually, plastic bottle of one litre). 

Dairy Corporation 

the This company is 100 \ governmental, under 
Ministry of Animal Industries and Fisheries. • 

- They produce 200, 000 hl/year ( 1 shift/day), of one 

litre polyethylen packages. 

The cost of one pack is only 3 U Sh, which is 

evidently beyond the cost of a glass bottle. 
On another hand, even if the plastic cost is low, it 
is imported from Italy, France, BRD. Therefore, they 
agree as once as a glass production unit starts up in 
Uganda, to study to impact of replacing plastic by 
glass. If the results of that study are positive, 

they shall need to buy new glass bottling lines. • 
We have not taken them ~ · '"o consideration for the 

expected future. 

Winits (Uganda) Ltd 

- This company is Government owned. 

- The information we obtained from the company was so 
unreliable that we could not put the use in this 

report. 

• 
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- Production and market are sporadic and 
significant to be taken into consideration. 

not 

Selling are based on returnable bottle. Other 
companies are trying to promote wine produced from 
Bananas (Banapo wine). 

Ministry of Health 

Public sector 

The general policy for the next 5 years does not 
include for a packaging plant of medecines in Uganda 
according to the interview of the Deputy Minister and 
the Chief of Central Medical Store in Entebbe. 

They import glass containers : 

100,000/year plasma containers of one litre 
Containers for syrup and containers for eye medecine 
are used for local packaging but in small quantities, 
sizes and diversified types which cannot be taken into 
consideration in our production program for the next 5 
to 10 years. Information for future expansion program 
of packaging is unknown • 

Private sector 

B.l - Medipharm in Kampala. 
B.2 - UPL Pharmaceutical Ltd (parastatal Co.) 

B.3 - UP 50 - Pharmacy. 
B.4 - Packaging project in Jinja (Egyptian 

project in study stage). 

The diversification in this sizes, types, colors of the 
100 - 150 - 250 ml (amber) and the small quantities 

considered could not be taken into consideration in an 
economical industrial production program for the next 5 

to 10 years at least. 
Expansion of future packaging industries are unknown . . /. 
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~inistry of Animal Industries and Fisheries 

Public sector 

. According to the commissioner's interview this 
ministry has no project for t?::~ 5 coming years to 
package medecines in Uganda . 

. They only project studied for the present time is a 
vaccine production unit (financed by FAO) at the 
Animal Health Research Center (Entebbe). 
Any way, these ampoules cannot be taken into 
co~sideration in our programme of production. 

Private sector 

The main importers : Bayer S.A. (BDR) - Wettrone (UK) 

f.!eytbaker are not interested presently to use glass 
containers to package medecines in Uganda. 

Ministry of Agriculture 

According to the commissioner's interview, this 

• 

• 

Ministry has no project for the 5 coming years to. 
package industrially vegetables, fruits or other solid 
products of the agroindustry. It has been mentioned 
small scale private projects (honey, jam .•• ). 

In general the actual consumptions vf glass containers 
for such a PL-pose are extremely small because they are 
based on the use of returnable existing containers (for 
honey, they presently pack in plastic containers). No 
important realistic projects for the next 5 years has 
been detected. Same conclusion as for the Phyto 
pharmacy (pesticides, insecticides ..• ). 

. I. 
• 
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Miscellaneous 

Other companies are using glass containers, but the 

small quantity of articles that they need annualy 

cannot be envisaged in the present study. Once the new 

glass factory in Uganda will have started its 

production, these companies could always negociate with 

the glass factory one of the two following solutions : 

. either to order in one time their needs for- several 

years ; 
• or to switch the design {and/or capacity) of their 

container to another design already produced by the 

glass factory. 

The detected companies are 

• Homely Home Preserves {Jam and Chili Sauce) 

. Banapo Wine 

. Kabale Wine 

. Sanya Distilleries project, 5,000 l/d gin 

{Mr Th. J. KATTO) . 

. /. 
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GENERAL CORCLQSIORS OF TJIESE INTERVIEWS OR THE FACTQRIES 

1. Information received verbally {even not so accurate that we 
hoped) could not be very much improved presently. 

2. Becausg such information could slighly deviate from the 
reality for personal and/or confidential and/or for prestige's 
reasons, we could assume that the bottle's consumption 
{breakage, ... ) is probably higher than divulged. 
The figure announced are on the conservative side. 

• 3. As production is generally erratic {electrical power 
interruption, non continuous supply of raw material, bottles 
and spare parts, etc .•. ) average bottles consumption could 
also much fluctuate in a range of 10 to 20 % {depending of the 
season) and consequently be bigger as per the same range if 
the plant was working continuously. 

• 

• 

4. Bottles in stock in site is also highly variable and accurate 
records are difficult to obtain for a long period even an 

average quantities per annum, present or expected to be 

purchased for the future . 

5. We could generally conclude that figures collected are far 

below the real consumption of bottlers per each bottler. 

OUR ADVISE 

As the whole situation in Uganda is definitively moving but 

still in critical phase in many aspects and if the decision to 

implement the glass containers production plant is slightly 
delayed {over one or two years) it seems highly advisable to 

schedule a supplementary short mission next year in Uganda to 

check if the market and the industrial p~oduction's facilities 

are improving, faster or not, as we expected today . 

. I. 
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• A.1.2. SIZE AND CQMPQSITION OF THE PRESENT DEMAND OF BEVERAGES 

• 

• 

• 
' 
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Preliminary remarks 

- As it is clear that demand of glass containers is 

directly linked with the beer, soft and alcoholic 

drinks demand, consequently, this study has analysed 

firstly this sector of beverages. 

- Generally due to the lack of specific informations 

it was not possible to enter in a detailled market 

study for instance by segmentation of consumer group 

or by geographical division of the market. 

Similarly, figures given hereafter are not broken 

dow to each brand produced because each· brand is 

produced according to the availability of raw 

materials for it. This means, therefore, that there 

is no fixed production ratio for each brand. 

Even consumer habits, in one case, may change more 

rapidly than in another and, for instance, a high 

income segment may show greater response in 

accepting a higher priced product, we have analysed 

the market/demand as a whole in general • 

- Due to the lack of informations on the North part of 

the country and the impossibility to pay a visit in 

this part, our study is based on informations 

extrapolated to the whole population of the Uganda 

assuming : 

. firstly that we expect the normalisation of the 

communications of this part of the country at the 

latest when the plant will start its full 

production ; 

. secondly that urban concentration 

located in the south part of Uganda ; 

. thirdly that consumer habits are 

standard all over the country. 

is mostly 

basically 

. I. 
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a. Past and present production of beverages. 

We have summarized the past and present production 

of the Ugandese bottlers which is, as we concluded 

before, equivalent to the national consumption. 

See table 1 next page. 

References : 
- Background of the Budget 1988-1989 - Ministry of 

Planning for the year 1982 up to 1987. 
- For 1988, we used informations collected during 

our interviews with bottlers in 1988/89 in Uganda . 

. I. 
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TABLE 1. PAST AND PRESENT PRODUCTION OF UGANDESE BOTTLERS 

I 

I 
I 
I 

PRODUCTION (IN 1,0 00 LITRES) PER ANNUM 
·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

! ! ! ! ! ! 
I NAHE OF BOTTLER I 1982 • I 1983 • 1984 " I 1985 • 1986 • I 1987 ~ I 1988 + I 
I I I 1 1 I I 

I I 1 I I 

. 

U"'..:.NDA BREWERIES Ltd 
NILE BREWERIES Ltd 
LAKE VICTORIA BOTTLING Co Ltd 
EAST AFRICAN DISTILLERIES Ltd 
KAMPALA BOTTLERS Ltd 
CENTURY BOTTLING Co 
JUBILEE ICE & SODA WORKS Ltd 
NILE CRYSTAL SPRINGS Ltd 

I UGANDA MINERAL WATERS Ltd 
! ""SAKA GROWERS Co UNION 

I 
1 
I 
1 
! 

595s 1 6411.1 6482.2 I 5373.5 5226.1 I 13191.6 I 11000 
3832 1 1129 8334.4 I 2810.1 1376.7 I 3292.1 I 4252.5 
1682.6 ! 3893.9 5601.8 I 4150.2 446o.3 I 5348.8 l 12996 

21.1 31.8 ! 153.3 116.2 I 158.6 I 332.4 19.5 
: .. ! 359. 1 ! 600 
I 
1 

- I - I - I 21.6 I 28.1 I 100.3 I 165.2 I I 1 
1.6 I 9.4 1 5.5 I - I - ! 2.8 ! 4.4 I 

80.5 ! 20 ! 155.5 ! 230 ! 560.3 

~~~~-+-~~~~-+-~~~~-+-~~~~-+-~~~~-+~~~~--t~~~~--1f--~~~~1 

1 I 1 I I 1 I I 
I 11511.2 I 18151.1 I 20611.2 I 13339,3 I 11168.9 I 22453,3 I 35350.5 I 
1 1 I I I 1 I I . . . . TOTAL 

• Ref. - Background of the Budget 1988-1989. 

+ Ref. - Our interviews vn site. 

-

l 
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b. Installed capacity and percentage of utilization of 
the plant to produce beverages 

We refer to the table 2. (hereto enclosed) 
installed capacities and percentage of utilization 
of the bottling plants in Uganda (these figures 
were crosschecked with the informations we received 

during our interviews. 

Each existing plant could produce much more 
beverages using its present installed capacity 
providing that they received enough local fUnds and 
foreign currencies to reduce the bottlenecks. 

The main reasons of the constraint are 

- local money availibility at reasonnable 

conditions for proper maintenance and investment 
- availability of foreign currencies to buy bottles 

(or to implement a new glass containers plant in 
Uganda), raw material (concentrates, malt, ... ) , 

spare parts 
- electricity and water constant feeding 
- clear definition of the future policy for the 

taxation and selling prices of the beverages . 

. I. 
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TABLE 2. 

NAHE OF BOTTLER 

UGANDA BREWERIES Ltd 
NILE BREWERIES Ltd 
LAKE VICTORIA BOTTLING Co Ltd 
EAST AFRICAN DISTILLERS Ltd 

e e e 

INSTALLED CAPACITY ( 1.000 LITRES) AND ~ CAPACITY UTILIZATION OF BOTTLING PLANTS IN UGANDA 

lnsta~led i CAPACITY UTILIZATION I CAPACITY UTILIZATION CHANGE 
cahpal~lty 1982 1983 I 1984 1985 1986 I 1987 I 82/83 83/84 I 84/85 I 85/86 86/87 87/88 
t . 1 t res I I I I I 

I I 1 I I 
31,250 19.1 20.7 I 20.7 17.2 16.7 l 42.2 I 1.7 0.0 I 3.5 I 0.5 25.5 34.6 
16,ooo 24.o 48.3 I 52.1 17.6 8.6 I 20.6 I 24.4 3.8 I 34.5 I 9.o 12.0 58.5 
12,110 13.9 32.2 I 46.3 39.2 36.o I 44.2 I 18.3 14.1 I 1.0 I 2.4 1.3 8o.5 
2.000 1.0 1.4 : 1.6 1.1 5.a I 1.9 I o.4 0.2 i 6.1 I 1.9 2.1 s.1 

KAMPALA BOTTLERS Ltd ll 1,800 - - l - - - ! 20.0 ! - - ! - ! - 20.0 13.4 
CENTURY BOTTLING Co ll - - - I 

I JUBILEE ICE & SODA WORKS Ltd II 528 - - I - l 4.1 I 5.4 I 19.0 II - I - I - I 1.3 I 13.6 I 19.0 
t NILE CRYSTAL SPRINGS Ltd II 513 0.3 1.8 I 1.1 I - I - I 0.5 II 1.5 I 0.8 I 1.1 I - I 0.5 ! 0.5 
I UGANDA MINERAL WATERS Ltd ll 587 13.7 3.4 l 26.5 I 39.2 I 95.5 I - II 10.3 I 23. 1 I 12.7 I 56.3 I 95.5 

_ ! 11 I 1 I I 11 I I I I 

- Ref. Background of the Budget 1988-1989. 
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c. Comparison of the Ugandese present consumption of 

beverages with consumptions of the surrounded 

countries 

~= 
Burundi 23,9 l/capita/y (1988) 

Kenya 10,8 l/capita/y (1986) 

13,6 l/capita/y (1988) 

Rwanda 8 l/capita/y (1988) 

Ref. Statistical abstracts from the country. 

SQ ft drinks 

Burundi : 19,7 l/capita/y (1986) 

21,4 l/capita/y (1988) 

Kenya 8,0 l/capita/y (1986) 

11,3 l/capH:a/y (1988) 

Rwanda 9 l/capita/y (1988) 

Ref. Statistical abstracts from the country. 

CQnsumption's comparisQn (litre/capita/year) 

UGANDA 
present 

consumptfon 
;n 1988/89 

BEER 1,3 

SOFT DRINKS 0,86 

Remarks : 

1. Burundi, Rwanda, 

their respective 

15 \ is left for 

KENYA 

;n 1988 

13,6 

11, 3 

Kenya 

total 

BURUNDI RWANDA 

;n 1988 ;n 1988 

23,9 8 

21,4 9 

are consuming almost 

production. Only 5 to 

the exportation. Consequently, 

we concluded that each respective demand could 

be considered as satisfied and figures 

l/capita/y is the present consumption in the 

actual marketing conditions in these countries . 

. I. 
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2. It is clear that the present Ugandese consumptions 

of beverages are far lower that these recorded in 

these surrounded countries. This conclusion is the 

same if we compared Ugandese consumptions with the 

average African consumptions of countries for which 

ABAY performed a feasibility study on the same 

subject . 

. I. 
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CONCLUSIONS FOR THE GI.ASS CONTAINERS 

1. Present consumption of beverages is equivalent and fluctuate~ 

according the national production. 

2. Beverages 

currencies 
utilization 

~reduction could 
are available) 
of the existing 

rapidly increase (if foreign 
because the percentage of 

plants is generally very low. 
Consequently, the glass containers consumption could fluctuate 
and increase rapidly as constraints are resolved. 

• 3. Glass containers availability being limited by the quota of 
foreign currencies, the present demand is bigger than the 

present consumption. 

4. Above point 3. confirmed by the very low consumption of beer 
and soft drinks in Uganda when compared with the surrounded 
countries (3 to 5 times bigger). 
Traditionally beer consumption in Africa is closely linked 
with the G.N.P. and welfare improvement of the population. For 
Uganda, beer is in a process of inexhaustible demand. 
A bigger availability of glass containers should allow the 
improvement of the consumption of beverages as the potential 

demand is existing in Uganda. 

5. Local production and availability of glass containers seems 
one of the important factors to improve the national 

consumption of beverages. 
Additionally, Kenya and Burundi for instance produce their own 
glass containers which seems to stimulate also the national 
consumption through new initiatives of products to be packed 

in glass containers. 

6. Conclusions of this paragraph (A. l. 2.) are generally conform 
with the interviews and the conclusions of the preceding 

paragraph (A.1.1.). 

. /. 
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TABLE 3. : PRESENT QUANTITIES OF BOTTLES BOUGHT PER YEAR 

iill 

- UGANDA BRE'llERIES Ltd 

- NILE BRE'llERIES Ltd 

- CHIBUKU B"E'llERIES Ltd 

SOFT DRINKS 

- L.V.B. 

- CENTURY BOTTLING Ltd 

- KAMPALA BOTTLERS 

- JUBILEE ICE & SODA WORKS 

- KAMPALA MINERAL WATER Ltd 

- NILE CRYSTAL SPRINKS Ltd 

- MASAKA GROWERS Co 

(According to the interviews) 

50,000 crates (25 bottles/500 ml) 

For breakages : 40,000 er/~ x 25 x 12 m x 2 % 
For non return : estimated 

Plant stopped. 

(Stock) 28,000 cr/y x 24 (300 ml) 
(Breakages) 37,100 cr/y x 24 
(Non return) 2,500,000 x 24 x 1.5 % 

5,000 cr/d x 20 d/m x 8 (april - dee) x 
24 bier x 2 % 

60,000 cr/y x 24 (300 ml) 

8,000 cr/y x 24 (300 ml) 

Plant stopped. 

Plant stopped. 

1,250,000 

240,000 
760,000 

672,000 
890,400 
900.000 

2,462,400 

384,000 

1,440,000 

192,000 

No figure available as the plant starts presently. 

e e 

l 
(I) 

0 

e 
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Suite 1 of TABLE 3. : PRESENT QUANTITIES OF BOTTLES BOUGHT PER YEAR 

ALCOHQLIC BEVERAGES 

- EAST AFRICAN DISTILLERIES 

- WINITS 

MEDICAL USE 

- CENTRAL MEDICAL STORE 

IN RESUME 

Beer bottles (500 ml) 

Soft drinks (300 ml) 

Alcoholic drinks (300 ml) 
(75D 1111) 

(According to the interviews) 

(300 ml) 
(750 ml) 
(750 1111) 
Not significant. 

(1,000 ml) 

2,250,000 

4,478,000 

1,200,000 
1, 100 ,000 

Average 
weight/bottle 

CKq) 

0.400 

0.425 

0.270 
0.450 

• 

1,200,000 
800,000 
600,000 

100,000 

Consumption 
Tons/year 

900 

1,900 

324 
495 

3,622 

e 

j;l' 
(IQ 
~ 

.... 
0 
1-.1 
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CQRCLUSIORS 

1. Informations received are subject to a certain 

confidentiality. The correct figures are difficult to obtain. 

2. Existing stock of previous years can influence the quantities 

bought each year. 

3. Some quantities are not officially declared and supported by 

import licences. Consequently, a margin of 10-20 \ above the 

announced figure seems possible • 

,/, 
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A.2. rORECAST OF CONSUMPTION OF BEVERAGES UP TO 1995 REfERING 

TO 

A. 2 . 1 . FORECASTED MAXIMUM ANNUAL PRODQCTION OF BEVERAGES IN 

UGANDA ACCORDING TO THE INTERVIEWS 

In the following tables wa have summarized the past 

production and the expected production of each 

Ugandese bottler according to our interviews on site. 

When adding all the expected production in 1995, we 

observe an average growth rate of 27 \ per annum from 

1988. 

Even if we consider that each bottler will obtain all 

necessary conditions for increasing its prod,1ction 

(see the conditions stated in the interview of each 

bottler), we do not believe that such a progress could 

be obtained in such a short time. 

Obviously, when planning for the future, each of them 

does not consider the expansion program of his 

competitors. Nevertheless, he considers to increase 

his own share of the market. An example of the 

evidence of this factor is that the expected 

production of both breweries will exceed, from 1991, 

the maximum beer consumption expected in Uganda. (See 

chapter A.2.2. entitled Target maximum annual 

consumption of beverages compared with the 

consumptions of surrounded countries.) 

. I. 



TABLE 4. EXPECTED PROOUCTION OF UGANDESE BOTTLERS ACCORDING TO LOCAL INTERVIEW 

PRODUCTION (IN 1,0 00 LITRES) PER ANNUH 

NAHE OF BOTTLER 1989 1990 1991 1992 I 1993 1994 I 
I 

I 
UGANDA BREWERIES Ltd 24000 37500 45000 52500 I 60000 67500 I 
NILE BREWERIES Ltd 9000 9000 28800 28800 I 28800 28800 I 
LAKE VICTORIA BOTTLING Co Ltd 18000 21600 28800 32400 I 50400 50400 I 
EAST AFRICAN DISTILLERIES Ltd 2010 2310 2610 2810 I 3015 3015 I 
KAMPALA BOTTLERS Ltd 3456 3800 4150 4490 I 4840 5180 I 
CENTURY BOTTLING Co 6480 8640 10368 12096 I 13824 13824 I 
JUBILE ICE & SODA WORKS Ltd 835 920 1000 1086 I 1170 1252 I 
NILE CRYSTAL SPRINGS Ltd - - - - I 

UGANDA MINERAL WATERS Ltd - - - -
~SAKA GROWERS Co UNION 2664 5496 6045 6595 7145 I 7695 I 

I 
1 

I I I I I 
TOTAL I 66445 I 89266 I 126773 I 140777 169194 I 177666 I I I I I 

L __ ! ! ! __ ! 

3067S • e e 

I 1995 I 
I 

I 
I 75000 I 
I 28800 I 
I 50400 I 
I 3015 I 
I 5530 I 
I 13824 I 
! 1252 

I 8244 I 
I 
I 

1 
I 186065 I 
I 

e 

l 
l'D 

.... 
0 
V1 
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A.2.2. STATISTICAL CALCULATION 

We have tried to check the future trend of beverages 

(beer and soft drinks) consumption, by using the 

following statistical methods 

- Straightforward projection 

The last known consumption is 35,350,500 1 in 1988 

and the basic period consumption is 11,571,200 1 in 

1982. 

The extrapolated constant growth rate for the 

corresponding period is : 

35,350,500 - 11; 571; 200- = 3.06 over 6 years, 
or 20.5 \ per year 

Moving averages 

The average consumption for the three last years of 

known consumption is 23,191,000 1 for 1986 to 1988. 

The average consumption for the three first years of 

basic period consumption is 16,780,000 1 for 1982 to 

1984. 

The extrapolated constant growth rate for the 

corresponding period is : 

23,191,000 -r6;7ao;ooo- = 1.382 over 4 years, 
or 8.5 \ per year 

- Regression model : 

With this method, the consumption is calculated with 

the following equation : Q = a + bt 

. I. 
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Where 

Q = Consumption the considered year in 1000 l 

a ) Coefficients determined by past consumption 
b = 
t = Number of years, from the first year of the 

past consumption up to the considered year 

a and b are calculated as follows : 

b = n ~Qt - £ t £. Q 
-~--t2-=---(t)2 ___ _ 

a = -~-g-=-~-~~------

n 

n 

the number of years of the past • Where is 

consumption. 

t Q t2 Q2 Qt 

1 11571.2 133892660 11571.2 

2 18157. 1 4 329680280 36314.2 

3 20611.2 9 424821560 61833.6 

4 13339.3 16 177936920 53357.2 

5 11768.9 25 138507001) 58844.5 

6 22453.3 36 504150680 134719.8 

7 35350.5 49 1249657800 247453.5 

28 133251.5 140 2958646800 604094 

133251.5 - 2538.9 x 28 
a = ----------1----------- = 8880.3 

Using the equation Q = a + bt from 1989, we find the 

following figures : 

1989 29191500 1 

1990 31730400 1 

1991 34269300 1 

1992 36808200 1 

1993 39347100 1 

1994 41886000 1 

1995 44424900 1 
. I. 
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The average growth wn in 1995 from the start 

figure of 1988 is 

44424900 3535o5oo = 1.257 over 7 years or 3.25 \ per year 

After having tested these results, we have concluded 

that they were not significant : 

- The coefficient of determination = O. 428, which 

means that 57.2 \ of the variations remain 

unexplained. 

- The standard error for a = 5875, which means 

5875 88ao:3 = two thirds of the regression coefficient 

- The standard error for b = 1314, which means 

1314 2538:9 = half of the regression coefficient 

- Conclusion of the statistical calculations : 

Due to the erratic figures of consumption obtained 

from 1982, these methods of analysis are not 

reliable. 

These erratic figures obviously obtained as a 

consequence of the political economic and general 

instability of the country which only ceased 

recently. 

These methods could only be perhaps considered 

whether this instability would pursue in the future, 

what is apparently not going on . 

. I. 
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A.2.3. TARGET MAXIMUM ANNUAL CONSUMPTION OF BEVERAGES IN 

UGANDA COMPARED WITH THE PRODUCTION OF SQRROQNDED 

COUNTRIES 

30665 ' 
' 

A. UGANDA 

According to the studies respectively done by : 
• Nile Breweries for the beer 
. Pepsi Cola International for the soft drinks 
the maximum annual consumption in Uganda for the 
coming vears is 

-~ 
4 l/capita/y or 4 x 16 ~:o = 64 mio 1 in 1988 

4 x 20 Mio = 80 mio 1 in 1995. 

. soft drinks 
5.4 l/capita/y or 5.4 x 16 Mio = 86.4 mio 1 in 

1988 

5.4 x 20 Mio = 108 

The present consumption in 1988 is : 

mio 1 in 
1995. 

beer 1,3 l/capital/y or 21.3 mio litres 
soft 1rinks 0,86 I/capitally or 13.8 mio litres 

B. BEVERAGE PRODUCTION COMPARED WITH OTHER AFRICAN 

COUNTRI~ 

As a matter of fact, as far as this study is 
concerned, it doesn't matter that much to have a 
precise relationship ~etween the beer and soft 
drinks production in Uganda. 

What is really important to be sure about is the 
veracity of our projection in the future of the 

total beverage production . 

. /. 

Ill 1111111 Ill I I Ill 111111111 1111111111111111 II 11111111111111111111 I 



30665 

Page 110. 

In this regard we shall compare the beverage 

production in so~e others African countries, taken 

from the •Memento je l "Economie Africaine 1980• 

Ediafric. 

I ;soft drfoks; Beer ;Population;Soft drinks; Beer- I 

r r 
1 GNP/C~italproduction lproductionl in 11io !production !production! 

lin11iol lin11iol I 1per ca~ita lper capital I 

(1986) I (1979) r (1979) r (1979) ( 1) I (1) I 
I r r I I 
r I I I I 

I 
I 

Benin 270 9.5 22 3.5 2.7 6.3 I 
I 

Congo 342 3.3 23.9 1.6 2.1 14.9 I 
I 

Burkfoa Faso 150 20 38 6.8 2.9 5.6 I 
I 

Mali 180 2 6.5 0.3 I 
I 

Mauritania 420 1 1.5 0.7 I 
I 

Niger 260 3.5 5.3 5.4 0.6 I 
I 

Togo 250 10.7 28.1 2.5 4.3 11.2 I 
I 

Senegal 420 35 35 5.6 6.3 6.3 I 
I 

Ivory Coast 730 82.3 119.1 8 10.3 14.9 I 
r 

CU1eroun 910 60.8 195.4 8.4 7.2 23.3 I 
I 

Burundi 240 8 60 4 2 15.1 I 
I 

R1o1anda 290 5.6 33.3 4.9 1.1 6.7 I 
I 
! 

. I. 

• 

• 

• 
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From the hereabove table, we shall not consider 

Ivory Coast and Cameroun, whose GNP is not 

comparable with Uganda. 

- Mali and Mauritania who have no beer production. 

With the other figures, we have calculated an 

average line, giving for a country like Uganda (GNP 

per capita = 230 US $) an average production in 

1979 of 9.2 1 per capita. 

According UNIDO/IPP/PAG (Unido statistical data 

base, estimates and forecasts) the average annual • 

growth rate of beverages in developing countries was 

4.4 \ for the period 1975-1985 

and 5.5 \ for the period 1985-1989. 

On another hand, conunputing the population growth 

and projections for the considered countries given 

by the World Development Report 1987, we find the 

following average increase of population from 1979 : 

8.7 % in 1982 

30.2 % in 1988 

and 63.8 % in 1995. 

Considering the average growth rate of beverages, 

keeping the value of 5.5 \ after 1989 and the 

increase of population, we can conclude that for a 

country having the same GNP per capita as Uganda in 

1986, i.e. 230 us $, the average production of beer 

and soft drinks per capita should be 

9.6 1 in 1982 

10.7 1 in 1988 

12.4 1 in 1995. 

We may now compare those averages with the past, 

present and expected future prevail~ng in Uganda . 

. I. 

• 

• 
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I 

YEAR Average production Ugandese production l Ugandese production 
per capita per capita I per capita 

( 1) ( 1) (S of the average) 

1982 9.6 0.8 8.3 s 
1988 10.7 2.2 20.6 s 
i995 12.4 5.1 41.1 s 

Ugandese production per capita 

(% of the average) 

100 

/ 
/ 

41.1 % 

20.6 % 

8.3 % 
2014 

82 88 95 year 

From the above curve, we may get the following 

conclusions : 

- The expected production in Uganda we have 
considered for 1995 doesn't seem too high, the 
increase being only a little faster that the 
increase occured between, 82 and 88, justified by 
the present recovery of stability of the country 
and the consequential restart of the economy . 

./. 
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- The hereabove statement is reinforced by the fact 

that the extrapolation of the increase of 

production will only catch up the calculated 

average in 2014. 

. I. 

• 
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A.2.4. FORECASTED CONSQMPTION ACCORDING TO OUR CALCULATION 

(demographic and economic growth rate factors) 

We have considered in our study an average growth rate 

of beverages production of 12 \ per annum, for the 

following reasons : 

4 .1. The exceptional circumstances prevailing in the 

country unti 1 January 1986, and the subsequent 

economic decline shows at evidence that a strong 

straightening could be expected from the present 

political stability • 

•uganda' s economic performance in 1985 must be 

seen against the background of civil war which 

raged in the country during much of 1985. 

The resulting events made rational economic 

planning impossible, leading to neglect in the 

maintenance of existing facilities and 

infrastructure and preventing the execution of 

recurrent and development programmes. G.D.P. per 

capita, like other data for the period, reflects 

the exceptional circumstances prevailing in the 

country in 1985, with a fall of 2. 7 per cent 

against 1984. It was in particular the informal 

sector, whose 40 per cent share of G.D.P. 

traditionally weighs heavily in the country's 

overall economic performance, that was affected. 

Following the stabilization of the political 

situation since the new Government took over in 

January 1986 GDP is estimated to have recovered 

by 12 per cent in 1986 as against 1985. Again it 

was the informal sector whose revival was 

decisive for the improv~ment of the general 

economic situation.• 

From "The Least Developed Countries" 1987 Report . 

. /. 
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4.2. A 12 \ p.a. growth rate is on line with the 

recent increase of production starting in 1986 

(See the table entitled Past and expected 

production of Ugandese bottlers). 

Nevertheless, a precise extrapolation of the 

production figures for 1986-1987-1988 up to 1995 

lead us to an average growth rate of 18.5 \ based 

in 1988 level. 

4.3. Effect of the growth of general and rural 

population and G.D.P. 

4. 3 .1. According to the World Development Report e 
1988 from the World Bank, an average 

annual growth of the population between 

1986 and 2000 is considered to be : 3-s.Z %. 

According to the Ugandese Statistics 

Department, the percentage of urban 

population between 1985 and 1990 is 

expected to increase by 3. 4 % per year 

( 9. 7 % urban in 1985 and 11. 4 % urban in 

1990). 

Population in 1988 : 

15,947,800 (Of which 10.7 % urban = 
1,706,400) 

Population in 1995 . . 
19,881,900 (Of which 13.5 % urban = 
2,684,000) 

Considering that surely for the next 

future it is mainly the urbanized 

population who consumed bottled beverages, 

• 

we may consider that a 6.6 % (3.2. + 3.4.) 

p.a. increase will follows directly the 

increase of the urban population, at • 

constant G.D.P. per capita. 
•I. 
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4.3.2. On another hand, from studying the 

evolution of the G.D.P. per capita (see 

the table entitled Gross domestic 

product at factor cost by industry). 

We can observe that : 

• the G.D.P. per capita has decreased from 

1971 to 1980 at an average of 5.25 \ per 

year . 

• the G.D.P. per capita has slightly 

increased from 1980 to 1983 to decrease 

again up to 1986 at an average of 5.5 \ 

per year. 

From the present period of stabilization 

of the economy of the country, we can 

resonably expect that the economy will 

recover its losses at the same speed it 

has got them. In this prospect, the G.N.P. 

per capita will reach around 1998-1999 the 

level of 775 which is the peak value 

obtained in 1971 before the troubles began. 

According to the World Development Report 

1988 (World Bank), the following results 

have been achieved as for average annual 

growth rate of the G.N.P. per capita for 

the period 1965-1986 

. Low income economies countries (G.N.P. = 
270 u $ 1986) = 3.1 \ 

. Uganda (G.N.P. = 230 u $ 1986) = - 2.6 \ 

. I. 
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: GROSS DOMESTIC PRODUCT AT FACTOR COST BY INDUSTRY 
1980/1987 (millions of 1966 Uganda shillings) 
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Uganda having during 1965-1986 period the 

worst result amongst the low income 

economies countries must therefore get an 

average growth rate of 5.7 \ in the future 

only to joining the average level of these 

countries. 

It is also interesting to observe that 

this percentage of 5.5 \ is also the 

average annual growth rate for beverages 

production in developing countries that 

Unido considered for the period 1985-1989 

(Unido statistical data base, estimates 

and forecast by Unido IPP/PAG). 

For the same period, the same source 

considered 6.4 \ average annual growth 

rate for glass and glass products in 

developing countries. 

The combination of the two factors 

. increase of urban population of 6. 6 % 

p.a • 

. increase of G.D.P. per capita of 5.25 -

5.5 \ p.a. 

leads to an expected global increase of 

production of 12 \ p.a. 

4.4. Others reasons 

- The part of G.N.P. coming from the manufactured 

food products has increased from 1986 to 1987 

by 20 \ . 

. I. 
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The extrapolation of this figure in the future 

will give for about 2003-2004 the ievel of 119 

which is the peak value in 1970 for this sector 

when considering the past figures of G.N.P. at 

constant value. It is remarkable to see that 

this sector is the one which suffered a maximum 

from the troubled period. It should normally 

have in the future one of the best curve of 

recovery. 

This increase of 20 \ p.a. can be compared with 

the 18. 5 \ increase of beverage production as 

printed out hereabove. '9 
- Studying a neighbouring country (Kenya) having 

a glass production unit, we can observe that : 

. The average annual growth rate of G.N.P. per 

capita between 1965 and 1986 was 1.9 \. 

(World Development Report 1988 - World Bank). 

• During th~ same period the annual growth rate 

of glass production at constant 1980 prices 

was 8.3 \. 

(Handbook of Industrial Statistics 1988 

Unido) (2 extracts enclosed). 

CONCLUSION 

We may therefore reasonably believe that for a 

restarting economy like these of Uganda, an average 

growth rate of beverage production (and glass 

production) of 12 \ p.a. could be obtained, assuming 

also that beverages demand/market is always higher 

than the production's capacity. 

. I. I • 
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TABLE 6. : PAST ARD EXPECTED PRODUCTION OF UGABDESE BOTTLERS 

Production 
(in '000 1) 

186065 

Past 
Product.ion 

Expected 
ProdtX:ti.on 

- - Bottlers interview 

-- Considered in the present 
study 12 % p.a. grCYth rate 

11 1.2 

82 63 84 85 86 87 88 89 90 91 92 93 94 95 year 

• ./. 
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A.2.5. CQMPARISON 

INTERVIEWS 

OF FORECASTED 

INFORMAIION AND 

Page 122. 

PRODUCTIONS BASED ~B 

FQREGASTED CONSQMPTIONS 

BASED ON CALCULATIONS FRQM DEMOGRAPHIC AND GROWTH 

RATES FACTORS 

Herebelow are the projections of production per bottler 

indicating their past production, as well as their 

forecast production : - according to their hopes, 

- according to a 12 \ p.a. 

growth rate, 

In each curve, the maximum present capacity of production 

is also indicated . 

These curves are calling the following comments 

Uganda Breweries Ltd. Nile Breweries Ltd 

An uniform 12 % p.a. growth rate as considered by us 

leads to a bigger nominal increase for Uganda Breweries 

due to their better production those last years. In 

1995 they should reach the half of their expectancy 

whilst Nile Breweries would only reach one third. 

Maybe the progress of Uganda Breweries will be slower 

at the advantage of Nile Breweries, but as far as this 

feasibility study is concerned it does not matter, both 

competitors using the same bottle. 

- Century Bottling Co 

The application of the 12 % p.a. growth rate on the 

expected production figure of 1989 of Century Bottling 

Co. i~ads them to a bigger nominal increase vis-a-vis 

their competitors • 

. I. 

111111111111111111 1111111111 11111 I 111111 I II I 111111 1111 11111 111111111 1111111111111111 111111111 1111111 II Ill II Ill 1111111 11111111111 II I 111111 11111111111111111 1111 II 1111111111 Ill 
~~~~~~~~~~~~~~~~~~~ 



30665 

Page 123. 

In 1995, Century Bottling Co. should reach 92 \ of 

their expectancy whilst : 

Lake Victoria Bottling Co. should reach 58 \ 

Kampala Bottlers Co. should reach 24 \ 

Jubile Ice & Soda Works Ltd. should reach 29 \. 

Most probably the production figures considered for 

Century Bottling Co. will not be achieved whilst 

their competitors could obtain better results than 

those considered. 

Here again, it does not matter, each bottler in ~ 

competition using practically bottles having same 

capacities and same weights. Therefore a transfer of 

production from a soft drink bottlers to one of its 

competitor will in no way change the production 

progranune of the glass factory. 

- Masaka Growers Co. Union 

The same phenomena occurs for Mas aka Growers Co. 

Unton, where the 12 \ p.a. growth rate in the 

expected production figure of 1989 even conducts to 

production figures higher than expected and higher 

than the maximum present capacity. 

We have decided not to correct this curve for the 

following reasons : 

• They claimed that 5 or 6 other similar factories 

will be built around the country in the next few 

years, under the coordination of the F.A.O. - U.N. 

Due to their recent success introducing their new 

taste on the market, we believe that other 

factories of this kind have great chances to be 

built soon. 

•I. • 
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One other similar factory will be enough to 

correct the curve to an acceptable level, each one 

producing in 1995 : 10,249 : 2 = 5,125 x 1,000 1, 

or 62 \ of the maximum ~apacity . 

. On another hand, they intend to bottle Ketchup, 

Chili Sauce and Jam. In this field they will have 

no competitor, and we strongly believe that an 

unexploited important market exist in this sector 

and that the competent authorities should support 

such idea • 

. I. 
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TABLE 7. EXPECTED PRODUCTION OF UGANDESE BOTTLERS CONSIDERING A 12 S P.A. GRCMTH RATE 

NAME OF BOTTLER 

UGANDA BREWERIES Ltd 
NILE BREWERIES Ltd 
LAKE VICTORIA BOTTLING Co Ltd 
EAST AFRICAN DISTILLERIES Ltd 
KAMPALA BOTTLERS ltd 
CENTURY BOTTLING Co 
JUBILE ICE & SODA WORKS Ltd 
KA.SAKA GROWERS Co UNION 

TOTAL 

PRODUCTION (IN 1,0 00 LITRES) PER ANh1JH 

I I I I 

1959 I 1990 I 1991 I 1992 l 1993 l 1994 l 199s 
I I I I I I I 
..I_ • • It It I I 

j I I I - l 
I 19040 21324.8 23883.e 1 26149.8 I 29959.8 I 33555 l 37581.6 
I 4162.8 5334.3 5974.5 I 6691.4 I 1494.4 I 8393.1 I 9400.9 
I 14555.5 16302.2 18258.4 1 204<9.5 1 22903.4 I 25651.8 I 28130 

312.3 411 467 I 523 I 585.8 656.1 l 
672 752.6 843 I 944.1 I 10S7.4 1184.3 l 

6480 1251.6 8128.6 l 9104 I 10196.4 11420 I 
185 201.3 232.1 I 259.9 l 291.1 326.1 I 

2664 5815.7 6513.5 I 7295.2 I 8170.7 9151.1 I 
I I I 

. I I I 
.a • It I I 

!"\,I 8 
I .:.lo ,4 

12790 
365.2 

10249.3 

I I I 1 I ,- -- -j 

I 48731.6 I 51411.s I 64300.9 I 12016.9.l 80659 I 90338.1 I 101118.2 
I I I I I I I 
' . . ' - ··-

e e e· 

"tl 

~ 
~ 

_. 
N 
V1 . 
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(in mio 1) 

TABLE 8. 

Page 126 • 

UGANDA BREWERIES Ltd PRODUCTION 

.. Interview 

• 12 t q.r. 
31 •25.,__Mal_xinm ~ ~ty _ -

• 82 83 84 85 86 87 88 89 90 91 92 93 94 95 

• . I. 
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Pmductial 
(in mio l) 

TABLE 9. : NILE BREWERIES Ltd PRODUCTION 

- -

Page 127. 

... Int:eNi.eW • 

- -12 \ q.r. 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 

• . I. 
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12.11 

• 

Productioo 
{(in mio l) 

32.4 

TABLE 10. 

Page 128 • 

LAKE VICTORIA BOTTLING Co PRODUCTION 

r--
1 

-

;---... ·-- ~ Interview 

- -+ 12 \ g.r. 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 

. I. 
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TABLE 11. EAST AFRICAN DISTILLERIES Ltd PRODUCTION • 

Prod1cti.al 
(in '000 l) 

Maxinun present capacity - -

Intervi .-----~ ew 

- - -

• 

I ----~ 12 \ g.r. 
~--·-----~~------~ -----·-

82 83 84 85 86 87 88 89 90 91 92 93 94 95 

• . /. 
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Production 
(in '000 1) 

82 83 

30665 

TABLE 12. 

84 85 86 

Page 130. 

KAMPALA DOTTLERS Ltd PRODUCTION 

~Interview 

I 

/. • ... ., 12 \ g.r . 
• • -0 

~ 

87 88 89 90 91 92 93 94 95 

. I. 
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TABLE 13. CENTURY BOTTLING Co PRODUCTION 

T ProductiOn I (in ·ooo ll 

12.960 Maxi.mm present ~ity - - -
_ __, __ .... Interview 

-- /--:+9 / 12 \ g.r • 
..... , 

..... 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 

. I. 
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TABLE 14. 

Prcxhcticn 
(in '000 l) 

Page 132. 

JUBILEE ICE & SODA WORKS LTD PRODUCTION 

I 
I 
I 

i •12 % g.r. 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 

./. 
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TABLE 15. 

Production 
(in I 000 1) 

Page 133. 

MASAKA GROWERS Co UNION PRODUCTION 

1:3. 244 MaxiJ1Un present cap:lCity 

82 83 84 85 86 87 88 89 90 91 92 93 94 95 

. I. 
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80 

53.5 
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TABLE 16. : EXPECTED BEER ANO SOFT DRINKS PRODUCTION 
(INTERVIEWS) VIS-A-VIS CALCULATED CONSUMPTION 

AND TARGET MAXIMUM ANNUAL CONSUMPTION 

consunpti.on 
(in mio 1) 

Soft drinkS maxiDJD.. 
oonsui¢ion 

Beer maxiJDtm 
~n 

* rnterView 

12 % g.r. 

., 12 % g.r. 

87 88 89 90 91 92 93 94 95 
82 83 84 85 86 

.I. 
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uJNCLQSIONS 

When comparing the target maximum curve with the 
bottlers expectancy we note that : 

- The beer bottlers are particularly optimistic, the 
expected production of both breweries is intended to 
reach the maximum consumption in 1991, and four 
years later their production should be 30 % above 
this maximum. 

- The soft drink bottlers are proportionaly more 
realistic, they intend to reach 53 % of the maximum 
consumption in 1991 and 73 % in 1995. 

Considering a growth rate of 12 % p.a. from 1988 leads 
to the following remarks : 

- The beer production should reach in 1995, 59 % of 
the maximum consumption. 

- The soft drinks production should reach in 1995, 50 

% of the maximum consumption. 

- The maximum consumption being likely higher for the 
soft drinks than for the beer and th3 past production 
showing the reverse trend, a remarkable fact is that 
due to the new soft drinks bottlers (Century 
Bottling Co. - Masaka Growers Co. Union) the change 
of tendency will take place already in 1989, the 
soft drinks production becoming slightly higher than 

the beer production. 
We may the ref ore 

investments 

understand that those new 

in the soft drink sector are on line with the 
estimated trend of maximum consumption in Uganda . 

. I .I 
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A.3. TYPE OF CONTAINERS TO BE PRODUCED 

In the herebelow table entitled •Description of the 

bottles used by the Ugandese bottlers• we have described 

the bottles considered in the production program of the 

glass factory. 

This list has been obtained as follows 

- All considered bottles have received data according to 

the bottler's interview . 

- The new 300 ml bottle for Nile Breharies Ltd. has not 

been considered, the decision to introduce this bottle 

having not been yet taken. 

- The soda water, tonic water and club soda bottles for 

Lake Victoria Bottling Co. Ltd have not been 
considered, the weights and speed of production of 

these bottles being similar t0 those of Pepsi Cola, 

Mirinda and Teem. 

- The 200 ml bottles for Kampala Bottlers Ltd have not 

been considered, because apparently the market becomes 

shorter and shorter for this capacity. 
The company claimed to have not bought any more 

bottles of this type since the start-up of the factory. 

- The Sprite, King size Coca and Ginger Ale bottles for 

CENTURY Bottling Co. have not been considered, because 

the period of introduction of thoses bottles in the 

market is still very uncertain . 

. I. 
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TABLE 17. DESCRIPTION OF THE BOTTLES USED BY THE UGANDESE BOTTLERS 

I 
I 

NAHE OF BOTTLER ! TYPE OF BOTTLE ! CAPACITY I WEIGHT ! COLOUR 
(CC) ( g:-s) 

' 
' UGANDA BREWERIES Ltd I BEER 500 370 ' AMBER I I 

' ' NILE BREWERIES Ltd ' BEER 500 370 ' AMBER I ' ' ' LAKE VICTORIA BOTTLING Co Ltd ! PEPSI COLA 300 420 ' FLINT 
' MIR INDA 300 420 I FLINT 
' I TEEM 300 420 I GREEN I 

I ' EAST AFRICAN DISTILLERIES Ltd ! WARAG I ( round) 300 I 320 ' FLINT 
' ' WARAGI (round) 750 I 565 ' FLINT I I 

WARAGI (octogonal) 750 ' 609 I FLINT I I 
GIN (square) 750 ! 674 ! FLINT 

i 
I 

KAMPALA BOTTLERS Ltd ' SCHWEPPES 300 425 FLINT I 
I 

CENTURY BOTTLING Co. ! COCA COLA 300 425 FLINT 
FANT A 300 425 FLINT 

i 
JUBILEE ICE & SODA WORKS Ltd I PURPLE 290 450 FLINT I I 

ORANGE 290 450 FLINT 
i 

HASAKA GROWERS Co UNION I CREPS 300 425 FLINT I I 
SQUASH 700 I 600 ' FLINT I I 
KETCHUP 340 ' 340 I FLINT I I 
CHILI SAUCE 340 ' 340 ' FLINT I ' I JAM 500 I 525 I FLINT I 1 

e 

! DECORATION 

I 3 COLOURS 
' I 3 COLOURS I 

' 3 COLOURS I 

2 COLOURS 
2 COLOURS 

2 COLOURS 
2 COLOURS 

l COLOUR 
-
- i "O 

I QI - I IQ 

' 111 
' - 1 .-

w 
...:i 

- e 
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A. 4 • FUTURE NATIONAL CONSUMPTIONS OF GLASS CONTAINERS Ue..__JQ 

YEAR 1995 

GENERAL CONCLUSIONS FROM THE PRECEDING PART OF THE STQDY 

a. According the interviews, the present production 

figures of beverages, and consequently the present 

consumption figures of bottles, is following the 

national demand but the potential market could absorb 

much more if glass containers were available in 

Uganda in bigger quantities at the same price . 

b. Existing production's capacities of beverages are 

capable to fulfil rapidly an increase of 30 to 50 % 

demand of beverages as soon as mainly financial and 

foreign currencies 

production plant of 

help hardly to solve 

constraints are resoived. A 

glass containers in Uganda will 

the problem. 

c. Availability of glass containers will generate new 

projects creating new consumers. 

d. According comparisons with surrounded countries, 

Uganda presents an inexhaustible potential demand for 

beverages and consequently a demand of glass 

containers. 

e. A growth rate of 12 \ per year of beverages 

consumption is quite conservative for the next 6 to 7 

years and conform to our conclusions coming from 

different sources • 

. I. 
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f. Forecast of production of beverages as per the 

interviews and our calculation co.1firm the optimism 

in the beverages industry and the existing potential 

market in Uganda supposing a much bigger availability 

and flexibility to respond to the expansion of the 

demand of glass containers. 

g. Exportation of glass containers for the 10 first 

years of operation has not been presently considered 

(but an additional mission could be considered as a 

follow up) in this study for 2 main reasons : 

1. It has been clearly told by the Ugandese officials 

that they intend to protect the local production 

by approprieted means to avoid importation ard 

competition on the Ugandese market. 

Reciprocally, surrounded countries producing glass 

containers (Kenya, Burundi, Zaire, ... ) told us 

that Ugandese products will be, in that case, 

banished for importation. 

2. For the surrounded countries which are nvc 

producers (Rwanda, Soudan, ••. ) we do not expect 

that, during the first yearE of production in 

Uganda, a sufficient marketing strategy and effort 

will be developed to capture substancially these 

existing markets. 

. I. 

• 

• 
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Anyway, as per our design of the plant, the 

initial capacity can also be doubled easily and at 

a very reduced cost when refurbishing the furnace 

(after 4-5 yeas of operation) extra demand coming 

from exportation can be fulfilled easily. 

We think that this policy is also reasonable to 

allow a certain period during which productive 

skills can be developed in order to be able to 

cffer a product of international standard at a 

competitive price. 

h. Market penetration has not to be considered as the 

new glass containers production plant in Uganda 

will be the sole supplyer of these products tc 

satisfay the Ugandese demand. 

Of course, substitution with presently imported 

cor.tainers is acceptable only if quality of 

domestic production is comparable. 

i. Sales channels are very simple as the bottles are 

directly bought by the bottlers from the glass 

factory (as it is now). 

j. Nevertheless, if other consumers appear in Uganda 

(for instance new companies developping the 

package, in Uganda, for pharmaceutical, 

parapharmaceutical or agro industrial products) 

the sales manager of the glass factory will have 

to introduce the containers produced locally. 

k. If later 

profitable, 

one exportation 

marketing and 

seems possible 

selling should 

studied also by the sales manager . 

, . , . 

and 

be 
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CALCULATION OF THE FUTURE NATIONAL CONSUMPTION OF 
BOTTLES UP TO 1995 

- Two companies claimed to have a high percentage of non 

return, East African Distilleries Ltd (100 \) and 
Jubilee Ice & Soda Works Ltd (50\). Nevertheless we 
believe that this phenomena should be temporary and 

ought to decrease with the global increase of 
production of beverages in Uganda. 

- Kampala Bottlers Ltd claimed to have a return on the 
bottle's life of only 8, but the introduction of this 
company on the market is too recent to be considered 
in this rE'gard. 

- The other bottlers are unanimous to consider their 
returns as follows : 10 per year 

20 per bottle's life. 

Even if the return per bottle's life seems not to be a 
very familiar figure for the interviewed bottlers, we 

consider that these figures are normal and on line 
with other studies we have done on the pas\. from a 

conservative point of view. We shall therefore 

consider those figures to determine the consum~tion of 

bottles vis-a-vis the beverage production. 

- Concerning the breakage percentage, the average figure 

stands between 1.5 and 2.5 \, with the exceptions of 
Jubilee Ice & Soda Works Ltd who claimed a very hig!l 

figure of 8 \ and Masaka Growers Co Union who claimed 

3.5 \ but they just started their factory. 

. I. 

• 

• 
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The considered percentage for bottles replacement 

(breakages + non return) being 1/20 = 5 \, we have 

concluded that the non return percentage stands 

between 2.5 and 3.5 \. Here again, we consider this 

figure as being normal. 

- We shall calculate t:he bottles consumption according 

to the following formulas : 

B = B 1 + B 2 

B 1 = 

B 2 = 

Whereas 

B = Total bottles consumption in 
pieces for the year N. 

B 1 = Bottles consumption in pieces for 
the year N due to the increase of 
production. 

B 2 = Bottles consumption in pieces for 
the year N due to the replacement 
for breakages and non returns. 

On = Beverage production in litres for 
the year N 

= Beverages production in litres 
for the year preceeding N. 

P.y = Number of returns per year. 

Rl = Number of returns per bottle's 
life. 

c = Capacity of the bottle in litres . 

. I. 



TABLE 18. : CON~PTION OF BOTTLES IN 1989 

I 
I 

NAME OF BOTTLER I TYPE OF BOTTLE CAPACITY 1000 LITRES 0000 LITRES ! Bl ! B2 ! B I 
(CC) PRODUCEC TO BE PRODUCED 

IN 1988 IN 1989 

I 
UGANDA BREWERIES Ltd BEER 500 17000 19040 408 1904 l 2312 

I 
NILE BREWERIES Ltd BEER 500 4252.5 4762.8 102. 1 476.3 I 578.4 I 

I 
LAKE VICTORIA BOTTLING Co Ltd PEPSI COLA 300 6498 I 7277.8 259.9 1213 I 1412.9 

HIRINDA ~00 5198.4 I 5822.2 207.9 970.4 I 1118.3 I 
TEEM 300 1299.6 I 1455.6 52 242.6 I 294.6 I I 

I I 
EAST AFRICAN DISTILLERIES Ltd I WARAGI (round) 300 59.5 I 66.7 2.4 , 1. 1 I 13.5 . I I I 

WARAGI (round) 750 99.2 I ,, 1., I 1.6 7.4 I 9 I I I 
WARAGI (octogonal) 750 99.2 I ,, 1., I 1.6 7.4 9 I I 
GIN (square) 750 74.5 I 83.4 I 1.2 5.6 6.8 I I 

I I 
KAMPALA BOTTLERS Ltd I SCHWEPPES I 300 600 I 672 I 24 I 112 136 I I I 

I I I 
CENTURY BOTTLING Co. I COCA COLA 300 - I 3240 I 1080 540 1620 I I 

FANT A 300 - I 3240 I io8o 540 1620 I 
I I 

JUBILEE ICE & SODA WORKS Ltd I PURPLE 290 82.6 I 92.5 I 3.4 15.9 19.3 I I I 
O~GE 290 82.6 I 92.5 I 3.4 15.9 19.3 I I 

I I 
HASAKA GROWERS Co UNION I CREPS 300 - I 2160 I 720 360 1080 I I I 

SQUASH I 700 - ! 504 ! 72 36 108 I 
KETCHUP I 340 I 
CHILI SAUCE I 340 I 
JAM I 500 I 

I I I I I I i "O ! ! ! ! _J __ __J r.i 
OQ 
Cl) 

-+-vi . 
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TABLE 19. : CONSUHPTION OF BOTTLES IN 1990 

NAME OF BOTTLER 1 TYPE OF BOTTLE ! CAPACITY I '000 LITRES 1000 LITRES 1 Bl B2 ! B 
' 1 

(CC) 1 PRODUCED TO BE PRODUCED I I 

IN 1989 IN 1990 1 
1 

1 I 1 1 

1 I I 
UGANDA BREWERIES Ltd 1 BEER 500 19040 21324.8 1 457 2132.5 1 2589.5 1 1 

1 I I 
NILE BREWERIES Ltd I BEER 5CO 4762.8 5334.3 I 114.3 533.4 I 647.7 I 1 I 

I I I 
LAKE VICTORIA BOTTLING Co Ltd I PEPSI COLA 300 7277.8 8151. 1 I 291. 1 1358.5 1 1649.6 I I 

HIRINDA 300 5822.2 6520.9 I 232.9 1086.8 1 1319.1 I 
TEEH 300 1455.6 1630.2 I 58.2 271 .7 I 329.9 I I 

I 1 
EAST AFRICAN DISTILLERIES Ltd ! WARAGI (round) 300 66.7 74.6 2.6 12.4 I 15 i 

WARAGI (round) 750 ,, 1., 124.4 1.8 8.3 I 10., 
1 I 

WARAGI (octogonal) 1 750 ,, 1. 1 124.4 1.8 8.3 I 10', 1 I 
GIN (square) I 750 83.4 93.5 1.4 6.2 I 7.6 I I 

I I 
KAMPALA BOTTLERS ltd 1 SCHWEPPES I 300 672 I 752.6 26.9 125.4 I 152.3 1 1 1 I 

1 I I I 
CENTURY BOTTLING Co. I COCA COLA 1 300 3240 1 3628.8 129.6 604.8 1 734.4 . I I 

FANT/I 300 3240 I 3628.8 129.6 604.8 I 734.4 I I 
I I 

JUBILEE ICE & SODA WORKS Ltd 1 PURPLE 290 92.5 I 103.6 3.8 17 .9 I 21. 7 . 1 I 
ORANGE 290 92.5 I 103.6 3.8 17 .9 I 21. 7 1 I 

1 I 
MASAKA GROWERS Co UNION 1 CREPS 300 2160 1 2419.2 86.4 403.2 I 489.6 . 1 1 

SQUASH 700 504 I 564.5 8.6 40.3 I 48.9 I I 
KETCHUP 340 - I 816 240 12u 1 360 1 I I 
Ct11LI SAUCE I 340 1 - I 816 240 120 I 360 I I I I 
JAH I 500 I - I 1200 240 120 1 360 I I I 1 

1 I I 1 
i .,, 

! ! ! I 

~ 
~ 

__, ... .,. 
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TABLE 20. : CONSUHPTION OF BOTTLES IN 1991 

NAME OF BOTTLER I TYPE OF BOTf ~E ! CAPACITY l 1000 LITRES 1000 LITRES I Bl I B2 ! B I I 

(CC) I PRODUCED TO BE PRODUCED I 

IN 1990 IN 1991 
I I I 

I I I 
UGANDA BREWERIES Ltd I BEER 500 I 21324.8 23883.8 I 511.8 2388.4 2900.2 I I I 

I I I 
NILE BREWERIES Ltd I BEER 500 I 5334.3 5974.5 I 128 597.5 725.5 I I I 

I I I 
LAKE VICTORIA BOTTLING Co Ltd ! PEPSI COLA 300 I 8151. l 9129.2 I 326 1521.5 1847.5 I 

HIRINDA 300 6520.9 7303.4 I 260.8 1217 .2 1478 I 
TEEM 300 1630.2 1825.8 I 65.2 l 304.3 369.5 I 

I I 
EAST AFRICAN DISTILLERIES Ltd I WARAGI (round) 300 74.6 83.6 I 3 I 13.9 16.9 . I I I 

~ARAGI (round) 750 124.4 139.4 I 2 I 9.3 11. 3 I I I 
I WARAGI (octogonal) I 750 124.4 139.4 I 2 I 9.3 11. 3 I I I 

GIN (square) I 750 93.5 104.7 I 1.5 I 7 8.5 I ' I 
I I I 

KAMPALA BOTTLERS Ltd I SCtMEPPES I 300 752.6 843 ' 30 .1 140.S 170.6 I I ' I I I 
CENTURY BOTTLING Co. I COCA COLA I 300 3628.8 4064.3 I 145.2 677.4 822.6 I 

FANT A 300 3628.8 4064.3 I 145.2 677.4 822.6 I 
I 

JUBILEE ICE & SODA WORKS Ltd I PURPLE 290 103.6 116 ' 4.3 20 24.3 . 
' ORANGE 290 I 103.6 116 I 4.3 20 24.3 

' ' I I 
HASAKA GR<MERS Co UNION I CREPS 300 I 2419.2 2709.S I 96.8 451.6 548.4 . I ' SQUASH 700 I 564.5 632.2 I 9.7 45.2 I 54.9 I I I I 

KETCHUP I 340 I 816 I 913.9 I 28.8 134.4 I 163.2 I I I I I 
CHILI SAUCE I 340 I 816 I 913.9 I 28.8 134.4 I 163.2 I I I I I 
JAM I 500 I 1200 I 1344 I 28.8 134.4 I 163.2 I I I I I 

I I I I I 
I I I I ! ! 'ti 

~ 
~ 

.... ... 
V1 . 
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NAME OF BOTTLER 

UGANDA BREWERIES Ltd 

NILE BREWERIES Ltd 

LAKE VICTORIA BOTTLING Co ltd 

EAST AFRICAN DISTILLERIES Ltd 

KAMPALA BOTTLERS Ltd 

CENTURY BOTTLING Co. 

JUBILE~ ICE & SODA WORKS Ltd 

HASAKA GROWERS Co UNION 

-
TABLE 21. : CONSU1PTION OF BOTTLES IN 1992 

TYPE OF BOTTLE CAPACITY 
(CC) 

1000 LITRES 
PRODUCED 

IN 1991 

e 

I 
I 
I '000 LITRES 
l TO BE PRODUCED 
I 
I IN 1992 

Bl B2 

, _____ _! I I I ___ ! J 
-,- l i i----- I ~ 

BEFR I 500 I 23883.8 I 26749.8 I 573.2 I 2675 
I I I I I BEER - - - -500 5974.5 6691 .4 

PEPSI COLA 
HIRINDA 
TEEM 

WARAGI (round) 
WARAGI (round) 
WARAGI (octogonal) 
GIN (square) 

300 
300 
300 

300 
750 
750 I 

750 

300 

9129.2 
7303.4 
1825.8 

83.6 
139.4 
139.4 
104.7 

843 

10224.7 
8179.8 
2044.9 

93.4 
156. l 
156. 1 
117 .2 

944.1 

143.4 

365.2 
292. l 

73 

3.3 
2.2 
2.2 
1. 7 

33.7 

669.1 

1704. 1 
1363.3 
340.8 

15.6 
10.4 
10.4 
7.8 

157 .4 

B 

3248.2 

812.5 

2069.3 
1655.4 
413.8 

18.9 
12.6 
12.6 
9.5 

191 . 1 SCHWEPPES 

COCA COLA 
FANT A 

PURPLE 
ORANGE 

300 
300 

4064.3 
4064.3 

4552 162.6 
4552 162.6 

758.7 
758.7 

921.3 
i 921.3 

CREPS 
SQUASH 
KETCHUP 
CHILI SAUCE 

290 
290 

300 
700 
340 
340 

116 
116 

2709.5 
632.2 
913.9 
913.9 

130 
130 

3034.6 
708. 1 

1023.6 
1023 .6 

4.8 
4.8 

108.4 
10.8 
32.3 
32.3 

22.4 
22.4 

!)05.8 
50.6 

150.5 
150.5 

27.2 
27.2 

614.2 
61.4 

182.8 
182.8 

JAH l 500 I 1344 I l :ius. 3 I 32. 3 I 150. 5 ! 182. 8 
I I I I 

' _L I ____ l_ __J ----- ! i 

e 

~ 
"'" °' . 
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TABLE 22. : CONSUMPTION OF HOTTLES IN 1993 

I 
I 

NAHE OF BOTTLER l TYPE OF BOTTLE I CAPACITY l 1000 LITRES I 1000 LITRES Bl B2 
I l (CC) I PRODUCED I TO BE PRODUCED 
l I l IN 1992 I IN 1993 i I I 
! ! ! ! ! _ ____L I 
I I I I I I j 

UGAN:>A BREWERIES Ltd l BEER l 500 ! 26749.8 ! 29959.8 ! 642 ! 2996 
I I 

NILE BREWERIES Ltd l BEER I 500 6691.4 7494.4 160.6 749.4 
I I 

LAKE VICTORIA BOTTLING Co Ltd I PEPSI COLA l 300 10224.7 
8179.8 

11451. 7 409 1908.6 
l HIRINOA ! 300 
l TEEH 
I 

EAST l.FRICAN DISTILLERIES Ltd I WARAGI (round) 

KAMPALA BOTTLERS Ltd 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

WARAGI (round) 
WARAGI (octogonal) 
GIN (square) 

SCHWEPPE~ I 
I 
I 

300 

300 
750 
750 
'/SO 

300 I 
I 
I 

2044.9 

93.4 
156. 1 
156 .1 
117 .2 

944.1 

9161.4 
2290.3 

104.9 
174.8 
174.8 
131. 3 

1057.4 I 
I 
I 

327.2 
81.8 

3.8 
2.5 
2.5 
1.9 

37 .8 I 
I 
I 

1526.9 
381. 7 

17 .5 
11. 7 
11. 7 
8.8 

176.2 I 
I 
I 

B 

3638 

910 

2317.6 
1854. l 
463.5 

21.3 
14.2 
14.2 
10.7 

214 

CENTUP.Y BOTTLING Co. I COCA COLA I 300 I 4552 5098.2 I 182 .1 I 849.7 1 1031.8 I I I I I 
FANT A 300 I 4552 5098.2 I 182. 1 I 849.7 1 1031 .8 I I 

I I I 
JUBILEE ICE & SODA WORKS Ltd I PURPLE 290 130 145.6 5.4 25. 1 I 30.5 I 

ORANGE 290 130 145.6 5.4 25. 1 30.5 

HASAKA GROWERS Co UNION ! CREPS 300 3034.6 I 3398.8 121 .4 566.5 687.9 
SQUASH 700 708. l I 793 .1 12. 1 56.7 68.8 I 
KETCHUP 340 1on.6 I 1146.4 36. 1 168.6 204.7 I 
CHILI SAUCE 340 1023.6 I 1146.4 36.1 168.6 204.7 I 
JAH 500 1505.3 I 1685.9 36. 1 168.6 204.7 I 

I 
i ! ~ -----'--

e e 

! "O 
~ 

OQ 
~ 

..... .. 
"-.J . 

e 
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TABLE 23. : CONSll1PflON OF BOTTLES IH 1994 

NAME OF BOTTLER ' TYPE OF BOTTLE ! CAPACITY '000 LITRES '000 LITRES I Bl 82 ! B . ' (CC) PRODUCED TO BE PRODUCED I 
IN 1993 IN 1994 ' 

- - - - I I 
UGANDA BREWERIES Ltd ' BEER 500 29959.8 33555 719 3355.5 I 4074.5 

' I NILE BREWERIES Ltd I BEER 500 7494.4 8393.3 180 839.4 1019.4 
' I 
I 

LAKE VICTORIA BOTTLING Co Ltd I PEPSI COLA 300 11451.7 12825.9 458. 1 2137.7 2595.8 
I 

HIRINDA 300 9161.4 10260.7 366.4 1710. 1 2076.5 
TEEH 300 2290.3 

' 
2565.2 91.5 427.5 519. 1 

EAST AFRICAN DISTILLERIES Ltd ! WARAGI (round) 300 104.9 117 .4 4.2 19.6 23.8 
WARAGI (round) 750 174.8 195.8 2.8 13. 1 15.9 
WARAGI (octogonal) 750 174.8 195.8 2.8 I 13. 1 15.9 
GIN (square) 750 131 .3 147 I 2. 1 9.8 I 11.9 

I 

KAMPALA BOTTLERS Ltd I SCHWEPPES 300 1057.4 1184.3 42.3 197.4 I 239.7 
I I I 
I I I 

CENTURY BOTTLING Co. ! COCA COLA I 300 5098.2 5710 203.9 951.7 I 1155.6 
I I 

FANT A ' 300 5098.2 5710 203.9 951 .7 I 1155.6 
I 
I I 

JUBILEE ICE & SODA WORKS Ltd ' PURPLE I 290 145.6 163 6 28 .1 I 34. 1 . I I 

ORANGE I 290 145.6 163 6 28.1 I 34.1 
I I 
I I 

MA.SAKA GROWERS Co UNION I CREPS I 300 3398.8 3806.7 136 I 634.5 I 770.5 . ' ' ' SQUASH I 700 793. 1 888.2 13.6 ' 63.4 I 77 
I I I 

KETCHUP I 340 1146.4 1284 40.5 ' 188.8 I 229.3 
I I I 

CHILI SAUCE I 340 1146.4 1284 40.5 I 188.8 I 229.3 
I ' ' JAH I 500 1685.9 I 1888.2 40.5 I 188.8 I 229.3 
I I ' I 

I I I ' I I 

! ! I I I ! "'tJ 
------'- ~ 

~ -.j;.. 
00 
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TABLE 24. : CONSUMl'TION OF BOTTLES IN 1995 

I 

' NAME OF BOTTLER ! TYPE uf BOTTLE ! CAPACITY I •ooo LITRES 1000 LITRES Bl B2 ! B 
(CC) ' PRODUCED TO BE PRODUCED 

' ' IN 1994 IN 1995 I I I 

' I I ' 
I I I I 

UGANDA BREWERIES Ltd I BEER I 500 I 33555 37581.6 805.3 3758.2 4563.5 I I I 
I I I 

NILE BREWERIES Ltd I BEER ' 500 I 8393.3 9400.9 201.4 I 940.1 1141.5 I I I 
I I ' LAKE VICTORIA BOTTLING Co Ltd ! PEPSI COLA 300 I 12825.9 14365 513 I 2394.2 2907.2 I I I 

HIRINDA 300 I 10260.7 11492 410.4 1 1915.3 2325.7 I 
TEEH 300 I 2565.2 2873 102.6 1 478.8 581.4 I 

I I 
EAST AFRICAN DISTILLERIES Ltd ! WARAGI (round) 300 I 117 .4 131.5 4.7 I 21.9 26.6 I I 

WARAGJ (round) 750 I 195.8 219.3 3. 1 I 14.6 17.7 I I 
WARAGI (octogonal) 750 I 195.8 219.3 3. 1 I 14.6 17. 7 

' GIN (square) 750 ' 147 164.7 2.4 1l 13.4 t 

' KAMPALA BOTTLERS Ltd t SCtNEPPES 300 I 1184. 3 1326.4 47.4 221. 1 268.5 I I 
I ' CENTURY BOTTLING Co. I COCA COLA 300 I 5710 6395 228.3 1065.8 1294. 1 . I 

FANT A 300 I 5710 6395 228.3 1065.~ 1294.1 I 

JUBILEE ICE & SODA WORKS Ltd ! PURPLE 290 163 182.6 6.8 31.5 38.3 
ORANGE 290 163 182.6 6.8 31.5 38.3 

HASAKA GROWERS Co UNION ! CREPS 300 3806.7 4263.5 152.3 710.6 862.9 
SQUASH 700 888.2 994.8 15.2 71.1 86.3 
KETCHUP 340 1284.4 1438.1 45.3 211.5 256.8 
CHILI SAUCE 340 1284 1438. 1 45.3 211.5 256.8 
JAH 500 1888.2 2114.8 45.3 I 211.5 256.8 

I 
; ; I ! ~ 

OCl 
Cl) 

..... 
~ 
<.O . 
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A.5. GLASS CONTAINERS PRODUCTION PROGRAM UP TO 1995 

30665 ' 

a. Bottles 

Beer and soft drinks and alcohol consumption 

The beer and soft drink consumption was 35. 35 mio l 
in 1988. According to the bottlers interviews, this 

consumption should grow up to 186. 065 mio liters in 

1995. (27 \growth rate p.a.). 

In our study we have considered only a 12 \ growth 

rate p.a. giving in 1995 a consumption of 101.178 mio 

litres : 
- 6.6 \ p.a. increase of the urban population 

- 5.4 \ p.a. increase of the G.N.P. per capita. 

This 1995 total consumption is splitted as follows 

- 46.983 mio l beer 

0.735 mio l alcohol 

- 53.462 mio l soft drinks. 

The 46. 982 mio l beer consumption in 1995 is 2. 4 l 

per capita or 60 \ of the target maximum consumption 

of 4 l per capita. 

The 53. 462 mio l soft drinks consumption in 1995 is 

2.7 l per capita or 50 \ of the target maximum 

consumption of 5.4 l per capita. 

The 101.178 mio l beverage consumption in 1995 is 

41.1 \ of the average consumption of 8 African 

countries having a similar G.N.P. per capita . 

. I. 
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Production of bottles to cover this consumption 

We have considered 10 returns per year (trippage) per 

bottle and 20 returns per bottles life : 

1.5 % to 2.5 % breakages 

2.5 % to 3.5 % no return. 

If the experience of the new factory during the first 

years of operation shows that trippage or breakages 

will be less than 10 and that a corresponding excess 

demand will occur, an extension capacity (doubling) 

will be possible to be realized during the first 

refurbishing of the furnace. But for the present • 

stud7, we prefer to be on conservative side of the 

demand. 

It has to be produced in 1995, 16,247,600 bottles 

2,867,000 bottles due to the increase of 

production, 

- 13, 380, 600 bottles due to the replacement for 

breakages and non return. 

Progress yield 

In the following tables, we have calculated per 

article the production per day using one machine type 

I S, single gob process. 

We have considered a net yield of saleable articles of 

. 60 \ of the grow production for the first year 

. 70 % of the grow production for the second year 

. 75 \ of the grow production for the third year 

. 80 \ of the grow production for the fourth year. 

. I. • 
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Actually, the factory will work at full capacity as 

from the first year. However, we must remember that 

it will take time for the staff to become acquainted 

with the machines and technology concerned. That is 

only we have considered a progressive yield in four 

years time to obtain a 80 \ figure which is the 

average maximum to be considered. 

This yield can vary according the precise design of 

the article and according to the quality of the 

production equipment involved in the process and to 

the skilness of the personnel • 

In the developed countries this yield usually vary 

between a range from 80 \ to 90 \. 

In developing countries this range is wider, frorn 

20-30 up to 80 \. 

We have ccnsidered that the present project could 

reach progressively this yield of 80 \, only because 

of the magnitude of the assistance considered in the 

costing (training abroad anG continuous training on 

site performed by the expatriated technical 

assistance). 

Glass colour and saleabre production time 

From the production program, we can see that th~ 

glass colour are divided as follows 

3.7 \green 

33 % amber 

63.3 \ flint. 

Obviously it should be better to have only two 

colours, the ideal being to switch the amber bee 

bottles to the green. But we have no idea neither the 

brewering nor the market could accept this switch 

over . 

. I. 
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I1 . his study we have kept the three colours but 
after possible implementation of the glass factory, 
if the bee bottles ought to be kempt amber, it shall 
be maybe interesting to cancel the Teem green bottles 
production. The profitability of this bottle being 

lower than those of the other bottles, due to the 
loss of production time for changing the colour in 

the furnace only for this bottle. 

If the three colours production is eventually 

maintained, the ideal sequence should be as follows : 

- flint campaign 
- change from flint to green - 3 days's time 

- change from green to amber - 3 days's time 

- change from amber to flint - 4 days's time. 

When changing from a colour to another, it is however 

necessary to take account of the gloss oxidation 

level : 
- from flint to green - no problem 
- f~om green to amber a small redex probelm 

(compatibility of exidation condition) is to be 
expected. A deta~led programme wh\ch provides a 
slow :ind progressive developm~nt of the exidation 
level will have to be established and complied with 

- from amber to flint - the situation is same as the 
preceeding one, ~ut to a little higher degree. 

The workability of each tyve of glass is affected 
during about one week after obtaining tre desired 

tint. 

In fact the factory will run 24 hours a day 

throughout the year, but the maximum days of saleable 

production should be kept around :ns r;>er year when 

producinq 3 colours, th~ difference o~ 'O days being 

lost for the f- .. owing reasons : 

- machine stoppages for main~enance 

. I. 
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machine stoppages for repairs 
- machine stoppages for mould changes 
- machine stoppages for colour changes {see 

hereabove). 

The production programme shown for 1995 considers 3/4 
days of saleable production per year ; which means 

that from 1996 a double gob production process has to 
be installed on the IS machine to allow the expected 

increase of production. 

At that time a possible increase of the furnace 
capacity and size could tak, place, 3S a fraction of 
the eventual production programme when producing. 

Even if this furnace's increase would not be 

necessary, around 1996, and after each 4 years time 
production, the furnace must be stopped for partial 

reconstruction. 

During these years, the reconstruction time will take 

about two months, which means a saleable production 

time of : 315 .x .lQ. = 262 days. 
12 

Minimum time of production per article 

The minimum lime of production of a same article is 
about 1 day to keep the relative cost of this article 
within reasonabl~ limits ; due to the loss of time 

for changing the moulds . 

Looking at the production programme we can see that 
the artic.1.es for East African Distilleries Ltd and 

those for Jubilee Ice ~ Soda Works Ltd do not reach a 
production time of one day, although they have been 

rounded off to this ~igure . 

. I. 



3066$ 

Page 155. 

However we have kept them in the programme for the e 
following reasons ; 

- the established programme is a theoritical one, 

considering each year separately. After start up 

this programme must obviously be adapted as a 

function of negociations between the glass factory 

and the bottles. It can be therefore imaginEd to 

produce in one time the needs for two years of East 

African Distilleries Ltd and Jubilee Ice & Soda 

Works Ltd, in order to decrease the rE:lative costs 

of these bottles. 

- East African Dis ti llerie!; Ltcl claimed that their 

bottles should now be considered as one way, and 

Jubilee Ice & Soda Works Ltd claimed that the 

percentage of non return reachs 50 % • We have not 

taken tais factor into consideration, thinking this 

phenomene is temporary. But we can imagine that 

these high non return percentage though decrE:asing 

in the future shall stay at a higher level than the 

5 % uniformly used in this scudy. 

. I. • 
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TABLE 25. : PRODUCTION PROGRAM IN 1992 (BOTTLES) 

I I ' I I 

TYPE OF BOTTLES I CAPACITY I WEIGHT COLOUR PicCES/HtN I EFFICifNCY I PIECES/D I 1000 NBER OF I TONS/Y 
(of different shape, (CC) J (GRS) (GROSS) I % I (NET) I PIECES/Y DAYS ! (NET) I I 
weight, ~apacity) 1 I 1 I (NET) 

1 I I I 
I 1 1 

-----+ 
1 1 1 

BEER 500 370 AMBER 48 1 60 I 41472 1 4060.7 99 1502.4 
1 I 1 

PEPSI COLA 31.)0 420 FLINT 45 I 60 355go 1 2069.3 54 869.1 1 I 
MIR INDA 300 ~20 FLINT 45 60 38880 I 1655.4 43 695.3 I 
HEM 300 420 GREEN 45 60 38880 I t.13.8 11 173.8 

1 I 
WARAGI (ROUND) 1 300 320 Fl.INT 52 60 44928 1 18.9 1 6 

1 I 

1 WARAGI (ROUND) 1 750 565 FLINT 37 60 31968 12.6 1 7. 1 
I 

~ l WARAGI (OCTOGONAL) I 750 609 FLINT 36 60 31104 12.6 1 7.7 - I -
- -

I GIN (SQUARE) I 750 674 FLINT I 33 60 28512 9.5 1 6.4 
I 1 

SClftlC:PPES 300 1 4~5 1 FLINT 45 60 ' 3Sa8o 191. 1 5 81 .2 
I I 

COCA COLA 300 1 425 FLINT 45 60 1 38880 921 .3 24 391.6 1 
FANT A '300 425 FLINT 45 60 I 38880 921.3 24 391 .6 

' PURPLE 2QO 450 FLINT 43 60 1 37152 27.2 l 12.2 I 
ORANGE 290 450 FLINT 43 60 ' 37152 I 27.2 1 12.2 I 
CREFS 300 425 FllNT 45 60 I 38880 614.2 16 261 I 
SQUASH 700 600 FLINT 36 60 I 31104 61.4 2 36.8 I 
KEiCHUP 340 340 FLIHT so 60 I 43200 182.8 5 62.2 I 

CHILI SAUCE 340 340 FLINT 50 60 I 43200 182.8 5 62.2 I 
JAH 500 525 FL::ff 39 60 I 33696 182.8 6 96 I 

I I 

I ' TOTAL 10643.6 I 300 ! 4674.8 I 
I ' ! "'O 

- - - - IJ 
~ 

.... 
- - - - V1 

0' . 
~ 

-

-
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TABLE 26. : PRODUCTION PROGRAM IN 1993 (BOTTLES) 

= -

-

-

I I I I I 

TYPE OF BOTTLES ! CAPACITY l WEIGHT COLOUR I PIECES/HIN I EFFICIENCY l PIECES/D •Doo : NBER OF I TONS/Y 
(CC) I (GRS) I (GROS~>) I x I (NET) PIECES/Y l DAYS l (NET) I I 

I I I (NET) I I I 
I I I 

I I I I 
BEER I 500 370 AMBER I 48 70 48384 4548 95 1 1682.8 I I 
PEPSI COLA I 300 420 FLINT I 45 70 45360 2317 .6 51 I 973.4 I I I 
MIRINDA I 300 420 l FLINT I 45 70 45360 1854. l 41 I 778.7 I I I 
HEH I 300 420 I GREEN I 45 70 45360 463.5 11 I 194 .. , 

I I I 
~ARAGI (ROUND) I 300 320 I FLINT I 5:: 70 52416 21.3 1 I 6.8 I I I 
:IARAGI (ROUND) I 750 565 I FLINT I 37 7Q 37296 14.2 1 I 8 I I I 
WARAGI (OCTOGONAL) I 751) 609 l FLINT I 36 70 3f.288 I 14.2 1 I 0.6 I I I I 
GIN (SQUARE) I 750 674 I FLINT I 33 I '/O 33264 10.7 1 I 7.2 I I I I 
SCHWEPi>ES I 300 425 I FLINT I 45 I 70 45360 214 5 I 91 I I I I 

, COCA COLA I 300 425 I FLINT I 45 I 70 45360 1031.8 23 I 438.5 I I I 
FANT A I 300 425 l FLINT 45 

, 
70 45360 1031.8 23 I 438.!i I I I 

~ l PURPLE I 290 450 j FLINT 43 I 70 43)44 30.5 1 I 13.7 = 

= I I I 
ORANGE I 290 450 l HINT 43 I 70 43344 30.5 1 I 13.7 I I I I 
CREPS I 300 425 I FLINT 45 I 70 I 453£0 687.9 lfi I 292.4 I I I I 
SQUA5H I 700 600 I FLINT 36 I 70 I 3628'3 68.8 2 I 41.3 I I I I 
KETC:-iUP I 340 340 l FLINT 50 I 70 I 50400 204.7 4 I 69.6 I I I I 
CHILI SAUCE I 340 I 340 l FLINT 50 i 70 I 54000 204.7 4 I 69.6 I I I I I 
JAM ! 500 I 525 l FLINT 39 I 70 I 39312 204.7 6 I 107.5 . I I I 

! - __ t I I 

I 
TOTAL 12953 287 1 s236 

-
-

- I I - : .,, 
= 
= ~ 

OQ 
~ 

..... 
V'I 
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TABLE 27. : PRODUCTION PROGIW1 IN 1994 (BOTTLES) 

TYPE Of BOTTLES ! CAPACITY WEIGHT COLOUR PIECES/HIN EFFICIENCY PIECES/D l '000 I NBER OF I TONS/Y 
(CC) (GRS) (GROSS) % (NET) I PIECE~.'V I DAYS I (NET) 

- ! ! I (NET) = - I 
I 

I 
BEER soo 370 AMBER 48 7S S1840 I S093.9 99 1884.8 I 
PEPSI COLA 300 420 FLINT 4S 7S 48600 259S.8 S4 1090.2 
HIRINDA 300 420 FLINT 45 7S 48600 2076.S 43 872. 1 
!EEil 300 420 GREEN 4S 75 48600 !; 19. 1 11 218 
WARAGI (ROUND) 300 320 FLINT I S2 7S S6160 23.8 1 7.6 

I 
WARAGI (ROUND) "7S0 S6S FLINT I 37 7S 39960 15.9 1 9 

I I 
WARAGI (OCTOGONAL) 7SO 609 FLINT 36 75 38880 1S.9 1 9.7 
biN (SQLIO.RE) 7SO 674 FLINT 33 75 35640 11.9 1 8 
SCHWEPPES 300 42S FLINT 45 75 48600 239.7 s 101.9 
COCA COLA 300 425 1 FLINT 45 75 48600 11 S5 .6 24 491. 1 
FANT A 300 425 FLINT 45 7S 48600 1155 .6 I 24 491. 1 
PURPLE 290 4SO FLINT 43 75 46440 34. 1 1 1S.3 
ORANGE 290 4SO FLINT 43 7S 46440 34. 1 1 lS.3 
CREPS 300 425 FLINT 45 75 48600 770.5 16 327.5 
SQUA~ 700 600 fLINT 36 75 38800 77 2 46.2 
KETCHUP 340 340 FLINT so 75 54000 229.3 s 78 
Clilll SAUCE 340 340 FLINT so 75 54000 229.3 5 78 

j JAH 500 S25 FLINT 39 75 42120 229.3 I 6 120.4 I 
I 

< I 
I I 

TOTAL 14507.3 I 300 5864.2 1 I 
! ! "O 

rii 
OQ 
Cl) 

..... 
VI 
00 
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TYPE OF BOTTLES 

BEER 
PEPSI COLA 
HIRINOA 
TEE'1 
WARAGI (ROUND) 
WARA51 (ROUND) 
WAAAGI (OCTOGONAL) 
GIN (SQUARE) 
SCHWEPPES 
COCA COLA 
FANT A 

PURPLE 
ORANGE 
CREPS 
SQUASH 
11.i:~CHUP 

CHILI SAUCE 
JAH 

TABLE 28. : PRODUCTION P~JGRAH IN 1995 (BOTTLES) 
---- ----------·--

I I I 

CAPAC!T~ I W~IGHT l COLOUR l 
(CC) I (GRS) l l 

I I I 
I I I 

! ! ! ! 
I I I 
I 500 370 l AHBER ! 
I 300 420 l FL~NT 
I 300 420 I FLINT 
l 300 42C I GREEN 
l 3CO 320 l FLINT 
t 1~~ 565 l FLINT 

75C 609 ! FLINT 
750 
30:> 
300 
300 
290 
290 
300 
70C 
340 
340 
500 

674 
425 
425 
425 
450 
450 
425 
600 
340 
340 
57.5 

FLINT 
FLINT 
FLINT 
FLI~T 

FLINT 
FLINT 
FLINT 
FLINT 
FLINT 
FLINT 
FLINT 

• 

PIECES/HIN 
(GR05S) 

48 
45 
45 
1\5 
52 
'37 
3b 
3" 
4'.' 
~~ 

4' 
4J 

3 
45 
36 
'"·0 
50 
39 

E.FFICI ENCY 
% 

80 
80 
80 
80 
80 
80 
80 
80 
80 
ao 
80 
BJ 
80 
80 
80 
80 
80 
80 

PIECES/D 
(NET) 

55296 
51840 
51840 
51840 
59904 
42624 
41472 
38016 
51840 
51840 
51840 
49536 
49538 
51840 
41472 
57600 
57600 
44928 

TOTAL 

I 

I '000 I NBER OF 
I PIECES/Y ! DAYS 

TONS/Y 
(NET) 

J (NET1 
L - ! ! 
.-------~ I 

5705.0 104 l 2110.9 
2907.2 56 l 1221 
2325.1 45 1 976.8 
581.4 12 I 244.2 
26.6 l 1 a.5 
17.7 1 l 10 
17. 7 
13.4 

268.5 
1294. 1 
1294. 1 

38.3 
38.3 

862.9 
86.3 

256.8 
256.8 
256.8 

l 
I 
I 

l 
1 

6 

I 25 
I 25 
! 1 

I 
I 17 
I 2 
I 
I 
I 
I 
I 
I 

l 10.8 
I 9 
I 
I 
I 

114. l 
550 
550 

17 .2 
17.2 

366.7 
51.8 
fl7. 3 
87.3 

I I I 

5 
5 
6 134.8 

1-~~~-+~~~--i,__~~-1 

I I I I 
l 16241.6 1 314 1 6567.6 1 
! ! ! ! 

e e 

"'Cl 

~ 
V1 
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b. Other containers 

The demand for bottles others than for beer, soft 

drinks and alcohol is difficult to estimate since 

there are no data on futur~ protiuction for such 

sectors as the pharmaceutical, phytopharmaceutical, 

chemical, cosmetic industries and food industries. 

Therefore, we can only try roughly estimate the 

demand for glass containers in these relation to the 

demand for glass containers consumed for beer, soft 

drinks and alcohol . 

It can be assumed that this covers al ready 90 % of 

the country's total gla3s demand. 

This supplementary consumption will affect the demand 

progressively but we suggest to keep this additional 

demand, firstly as a safety factor on our previous 

assumptions, secondly as a counterbalanre of the 

effect of household stock of containers. 

In fact, the need to return empty bottles to obtain 

f iiled products has created some stockpilling of 

empty containers at the household level . 

The greater avaiJability of glass containers however, 

would reduce the tendency for household stockpilling 

and release on to the market a ni:.mber of bottles. 

c. Types & fl..ize~_o..f_?ottles 

Refer to anne7 4. 

./. 
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E.l. GLASS TABLEWARES MARKET 

The market cf glass tablewares in Uganda is preseatly 

not seizable. 

This market, apparently very low, dcas not exist 

off~_cially. P!'actically all the glass tablewares we can 

find in Uganda are coming from the Far East mainly and 

through no official channels. 

However, the market wi 11 develop itself as soon as a 

national production comes into operation . 

. I. 
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B.2. TABLEWARES EXISTING PRODUCTION 

According to the feasibility study conducted in may 1979 

by Mr. Pierre MONTAGNE for UNIDO for the implementation 

of a container glass factory in Burundi, the projected 

market for tablewares in Burundi, Rwanda and Kivu 

(Zaire) was 1.780 T in 1991, with the following 

hypotheses : 

- Rwanda and Burundi having a similar market 

- Kivu having half the Burundi market 

- Annual increase of 7.5 \. 

• 

The contract signed by Tanzanian Sar11j i Co in 1980 for e 
the implementation of a container glass factory 

considered the production in 1.980 of 2.280 T of 

tablewares, for the national demand. 

From the following table, we can see that for GNP 

comparable countries, the market of tablet-:ares per 

ca pi ta ranges from O. 087 kg to O .132 kg. These figures 

applied for Uganda will give a range of 1.583 to 2.420 T 

of tablewares in 1992. We will consider an average of 

about 2.000 T/y. 

Market of tablewares Rwanda-Burundi-Tanzania 

Tablewares market 
in 1992 

Population 
in 1992 

Tablewares markec 
per capita in 1992 

GNP per capita 
in 1986 

Rwanda 

776 T 

7.7 mio 

0.099 kg 

290 US$ 

Burundi 

766 T 

5.8 mio 

0.132 kg 

240 US$ 

Tanzania 

2.280 T 
(in 1990) 

26.3 mio 
(in 1990) 

0.087 kg 
(in 1990) 

250 US$ 

. I. 

Uganda 

2.000 T 

18.2 mio 

0.11 kg 

230 US$ • 
I Ill I 11111111 II II 1111111 1111 I Ill II 11111111111111 11111111111111 1111111 I 1111111 Ill 1111111111 11111 111 11 I 11 111111 I 111111 11 I 11 I I 11 11 111111111 1111111 I II Ill I 1111111111 II 11111111111 1111 II llllll llil I I 



30665 
'' 

Page 163. 

According to the latest information we have collected, 

the press line to produce tablewares which was expected 

in Burundi has never been materialized. 

Verrundi, the Burundese glass factory, has only began to 

produce tumblers by cutting bottles. They have_ stopped 

this production after 100,000 tumblers, because the 

quality was too low (external aspect). They expect to 

restart some production of this kind in the future, but 

such a kind of production (cutted bottles) will never 

allow a sufficient quality level. 

As a consequence, we believe that a part of the Rwanda 

and Burundi market could be covered by the present 

project. 

However, in order to stay on the conservative side, we 

shall keep the capacity of this project to around 2.000 

T of tablewares in 1992. Indeed, the present market in 

Uganda for glass tablewares being so small, it is 

difficult to forecast the impact of the introduction in 

the market of locally produced items. The hereabove 

calculation consisting of intrapolation of Rwanda, 

Burundi and Tanzania consumptions could be too 

optimistic. We have made herebelow some assumptions, 

probably more realistic. 

Rwanda Burundi Uganda 

Assumption l Mean maxim * 

Total market 766 T 766 T l. 583 T 
(0.087 kg/capita 

= Tanzania) 

Market share of 
the glass factory 208 T 208 T l. 583 T 

% Market share 27 % 27 % 100 % 

*Mean maxim = Maximum course of the averag~ figures . 

. /. 
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Rwanda 

Assumption 2 Mean average * 

Total market 

Market share of 
the glass factory 

\ Market share 

Assumption 3 Mean 

Total market 

Market share of 
the glass factory 

% Market share 

766 T 

383 T 

50 \ 

mini * 

766 T 

766 T 

100 % 

Burundi 

76'i T 

383 T 

50 \ 

766 T 

766 T 

100 % 

Page 164. 

Uganda 

1. 234 T 
{0.068 kg/capita) 

1.234 T 

100 \ 

468 T 
(0.026 kg/capita) 

468 T 

100 % 

These assumptions show up clearly that in the worst case 

when the full market of Rwanda-Burundi will be necessary 

to cover the production of 2.000 T, the minimum 

necessary local market in Uganda is 468 T, or 0.026 

kg/capita. 

We may therefore be confident that the choosen capacity 

of 2.000 T could be absorbed in priority in Uganda, the 

Rwanda and Burundi markets serving to take the remaining 

part of the production. 

* Mean average = Middle course of the average figures. 

* Mean mini = Minimum course of the average figures . 

. I. 
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B.3. FORECAST OF TABLEWARES UGANDESE CONSUMPTION BY 

COMPARISON WITH OTHER AFRICAN COUNTRIES 

The following consumptions in Africa are expected in 

1992 : 

- 0,099 kg per capita for Rwanda 

- 0,132 kg per capita for Burundi 

- 0,092 kg per capita for Tanzania 

- 0,254 kg per capita for Senegal 

- 0,037 kg per capita for Nige;.: 

- 0,231 kg per capita for Ivory Coast 

- 0,043 kg per capita for Burkina Faso 

- 0,028 kg per capita for Mali 

- 0,116 kg per capita for Kenya. 

We will consider an Ugandese production of the new 

plc.,;,t of about 2,000 t in 1992. 

This production will be absorbed in priority in 

Uganda, the Rwanda and Burundi markets sewing to take 

the remaining part of the production. 

The average of the nine other countries is : 0,084 kg 

per capita for a country having the same G.N.P. per 

capita as Uganda. 
Excluding Rwanda and Burundi, the average is still 

0,081 kg per capita. 

If we take 0,081 kg per capita in 1992 for Uganda, it 

is a local consumption of 1,470 t. In that case 530 t. 
remain to be exported to Rwanda and Burundi, it is 35 

\ of their market. 
If we consider that the situation of the tablewilre 

will not succeed to be better that those of the 

beverages compared with average Africa, we wi 11 take 

this last percentage in 1992, or 33 \ . 

.I. 
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Therafore 33 \ of 1,470 t. = 485 T. is to be consumed 

within Uganda. It is 0,027 kg per capita what is lower 

than all the studied countries. The difference between 

2,000 t. and 485 t., i.e. : 1,515 t. is to be exported 

in Rwanda and Burundi, it is almost 100 \ of their 

market. 

These conclusions are similar to the ones we obtain in 

preceding paragraf B.2. 

We may therefore be confident that the choosen capacity 

of 2, 000 tons could be absorbed in priority in Uganda, 

the Rwanda and Burundi 

part of the production. 

markets to take the r~maining 

As for the bottles, we shall consider an average growth 

rate of 12 % p.a. from 1992. 

. I. 
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B.4. TYPE OF TABLEWARES TO BE PRODUCED 

' '30665 '' 

This market, as explained above, is to be considered as 

a new one, to be generated mainly by the local 

production. 

We shall consider a press line with block and split 

moulds allowing the production of 

- tumblers, ashtrays, vases 

- tea cup and tankart (with handles) 

- bowls, saucers, plates, etc ... 

Almost all types of glass tablewares could be produced 

on this line, except the footglasses and the very big 

dimensioned articles. 

In the production programme we have taken a distribution 

existing in another country. Obviously, after 

commissioning of the glass factory, this programme can 

be changed according to the evolution of the market 

(type of articles, designs, dimensions and weights). 

The production capacity of the press line being limited 

by the tonnage of glass pulled out from the furnace, and 

the turnover considered in this study being expressed in 

US $ per kg of glass, the financial study would not 

change from a different type of production in this press 

line. 

Refer to annex 5. to see the types of tablewares who 

could be produced in Uganda . 

. I. 
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B.5. TABLEWARES PRODQCTION PROGRAM UP TO 1995 

30665 ' 

In the following tables, we have kept the same yield 

evolution considered for the bottles, 

- 60 \ the first year 

- 70 \ the second year 

- 75 \ the third year 

- 80 \ the fourth year. 

The bottles line and the tablewares line being feeded by 

the same furnace, obviously the percentage of coloured 

production and the saleable production time ought to be 

identical for bottles and tablewares. (See the bottles 

production programme) 

. I. 

• 

• 

• 
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CONCLUSION 

PLANT CAPACITY FOR GLASS CONTAINERS AND TABLEWARES 

The hereabove productions during the four first years of 

production will be realized with one IS machine single gob 

producing the bottles and one press single gob producing the 

tablewares. 

One single furnace will feed both lines, its capacity will be 50 

t. molten glass per day. 

From the fifth year of production, double gob process will be 

needed in order to allow the increse of production to follow the 

market increase. At that time the furnace capacity will be 

expanded up to 90 t. molten glass per day. 

./. 
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TABLE 29. : PRODUCTION PROGRAM IN 1992 (TABLEWARE) 

I I 

TYPE OF ARTICLES ! CAPACITY WEIGHT PIECES/HIN I EFFICIENCY I PIECES/D '000 l NBER OF I TONS/Y 
(CC) (Gi\S) (GROSS) I i (NET) PIECES/V I DAYS I (NET) I 

I (NET) l 
I I I 

I I I 
Tll'llLER I 90 95 47 I 6Q 40608 2000 I 50 190 I I ' TUMBLER I 160 150 43 60 37152 2000 I 54 300 I I 
Tll4BLEP I 250 210 40 60 34560 2000 I 58 420 I 
BOWL 11 CH DIA. I 

I - 220 38 60 32832 1000 31 220 
BOWL 22 CH DIA. I - 850 15 60 I 12960 150 12 127.5 I I 
ASHTRAY I - 250 30 60 ' 25920 125 5 31.3 I I 
TEA CUP 28 CL - 270 28 60 ' 24192 300 13 81 I 

1 SAUCER FOR DITO - 220 32 60 I 27648 300 11 66 I 
l PLATE 23 CH DIA. - 460 19 60 I 16416 500 31 230 I I 
I DESSERT PLATE 19 CH DIA - 330 I 22 60 I 19008 300 16 99 I I 

TANKART 23 CL - 350 I 27 60 I 23328 200 9 70 I I I 
TANKART 37 CL - 450 I 23 I 60 I 19872 200 10 90 I I I ' I I I I 

I 
TOTl\L 9075 300 1 1924.8 

I 

~ 

-

"'O 

~ 
Cl) 

..... 
°' \0 
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TABLE 30. : PRODUCTION PROGRAM IN 1993 (TABLEWARE) 

I I I 

TYPE OF ARTICLES ! CAPACITY I ~EIGHT PIECES/MIN I EFFICIENCY PIECES/D '000 I NBER OF I TONS/V 
- - ! 

(CC) I ( GRS) (GROSS} i (NET) PIECES/V l DAYS I (NET) 
= I (NET) I 

I I 
I I 

I I 
TUMBLER 90 I 95 47 70 47376 2275 I 48 216. 1 I 
TL'MBLER 160 150 43 70 43344 2255 I 52 338.3 I I 
TUMBLER 250 210 40 70 40320 2220 I 55 466.2 I 
BOWL 11 CH [llA. - 220 38 I 70 38304 1150 I 31) 253 I I 
BOWL 22 CM DIA. - 850 15 I 70 15120 165 I 11 140.3 I I 
ASHTR'Y - 250 30 I 70 30240 150 I 5 37.5 I I 
TEA cm 28 CL - 270 28 I 70 28224 340 12 91.8 I I 
SAUCER FOR DITO I - 220 32 I 70 32256 325 10 71.5 I I 
PLATE 23 CM DIA. I - 460 19 I 70 19152 575 30 264.5 I I 
DESSERT PLATE l~ CM DIA l - 330 22 I 

I 70 22176 330 15 108.9 
TANKART 23 CL I - 350 27 I 70 27216 245 9 85.8 I I 
TANKART 37 CL I - 450 23 I 70 23184 I 230 10 103.5 I I I 

! ! I 

I 
TOTAL I 10260 287 2177.4 

i I I 
I I 

.,, 
Ill 

OQ 
~ 
_. 
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TABLE 31. : PRODUCTION PROGRAH IN 1994 (TABLE.llARE) 

I 

PIECES/HIN I EFFICIENCY I PIECES/D I I TY~E OF ARTICLES CAPACITY WEIGHT 1000 
I 
I (CC) (GRS) (GROSS) I i I (NET) I PIECES/Y I I I 
I I I I (NET) 
I I I I 
I I I I 

-

j TUMBLER 
I I I 

- 90 95 47 I 75 I 50760 2540 = - I = TUHBLER 160 150 43 75 46440 2510 
TUHBLER I 250 210 40 75 43200 2505 
B<ML 11 CH DIA. - 220 38 75 41040 1275 
B<ML 22 CH DIA. - 850 15 75 16200 195 
ASHTRAY - 250 30 75 32400 165 
TEA CUP 28 CL - I 270 28 75 30240 I 395 
SAUCER FOR DITO - 220 32 75 34560 380 
PLATE 23 CM DIA. - 460 19 75 20520 635 
DESSF.RT PLATE 19 CH DIA - 330 22 75 23760 380 
TANKART 23 CL - 350 27 75 29160 265 
TANl<ART 37 CL - 450 23 75 24840 250 

TOTAL 11495 
! 

30675 

NBER OF 
DAYS 

so 
54 
SB 
31 
12 
s 

13 
11 
3' 
16 
9 

10 

300 

TONS/Y 
(NET) 

' I 
241 .3 
376.S 
526. 1 
280.5 
165.8 
41.3 

106.7 
83.6 

I 292. 1 
I 125.4 I 
I 92.8 I 
I 112.S I 
I 

I 
I 1 
I 2444.6 l 
I _! 

e 

~ 
(IQ 
~ 

-...... 



TABLE 32. : PRODUCTION PROGRAM IN 199!'» (TABLEllARE) 

TYPE OF ARTICLES CAPACITY WEIGHT i PIECES/HIN i EFFICIENCY Pl~~ES/D I '000 I NBER OF j TONS/Y 
~ (CC) (GRS) l (GROSS) % (NET) I PIECES/Y I DAYS I (NET) 
- I (NET) I I 

I I I 

I I I 

Tll4BLER 90 9S 47 80 S4144 I 281S I S2 I 267 .4 
I Tll4BLER 160 lSO 43 80 49S36 I 2825 I 57 I 423.8 
• Tll4BLER 25Ci 210 40 80 46080 I 2815 I 61 I 591.2 

BOWL 11 CH DIA. - 220 38 80 43776 I 1400 I 32 I 308 I 

i BOWL 22 CH DIA. - 8SO 15 I 80 17280 225 I 13 I 191.3 I 
l ASHTRAY - 250 30 l 80 34S60 175 I 5 I 43 .8 I 
l TEA CUP 28 CL - 270 28 I 80 32256 450 I 14 121.5 I 
• SAUCER FOR DITO - 220 32 I 80 36864 445 I 12 97.9 I 

PLATE 23 CM DIA. - 460 19 I 80 21888 700 32 322 I 
DESSERT PLATE 19 CM DIA - 330 22 l 80 25344 430 17 141.9 I 
TANKART 23 CL - 350 27 l 80 31104 280 9 98 l 
TANKART 37 CL - 450 23 l 80 26496 265 10 119.3 I 

I I __ _,_ ________ _,_ __ ~·-----'---------+--------+--------+------1 
I 

TOTAL 12825 314 2726.1 I 
__ ___. ______ ___,_ ____ ~! 
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111111111111111'******'-**********'**11!1*1**

I PRODUCTION PR06RA""E 1 
llllllllllllllllllllllllllllflllf*lfilllllllll 

Net quantities 

t nal CiPilCity ltons/dayl 
tilizati111 III 

cipacity ltons/dayl 

Bottles 
Tab ll!IMres 

TOTAL 

Nominal capacity Ctoos/dayl 
I utilization !Zl 
Used capacity ltoos/dayl 

Bottles 
Tablewares 

• 

It. l 
Ct. I 

It. I 
It. I 

90.0! 
60.0! 
54.01 

6178.8! 
2564.7! 

8743.S: 

B ! avs. 

90.0 1 

80.0! 
n.O! 

11574.4: 
4804 -rr 

·~ __ , 
16378.7 1 

.. 3 I. 

90.0! 90.0! 
70.0! 75.0! 
63.0! 67.S! 

9073.7! 9688.4! 
3351.2! 4021.S! 

11424. 9~ 13709. 9! 

15 y. 

90.0 
77.7 
69.9 

10598.4 
4399.2 

14997.5 

4 

90.0! 
80.0! 
n.O! 

11574.4! 
4804.3! 

16378.71 
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5 6 7 

90.0! 90.0! 90.0 
80.0' 80.0! 80.0 
n.o! n.o! n.o 

9645.3! 11574.4! 11574.4 
4003.6! 4804.3! 4804.3 

13648.9! 16378.7! 16378.7 
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1 PRODUCT I OH PRO&RAft"E 1 

I LOCAL ftARKET I 

11111111111111111111111111111**1"'***'11111111 

N!t ..-tities 

Bottles 
Tiblelil"!S 

TOTAL 

rt. ) 
rt. , 
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15112.4! 

n61.3! 

2 

8073.7! 
2067.7! 

10141.4! 

8 I •¥9• 15 Y• 

TOTAL 

rt. ) 
rt. , 

11574.4! 
2964.3! 

14538.7! 

l*lffll*HHllHIHIHIHl*HIHfffffill*llHI 

1 PRODUCTION PRO&RA""E 1 

I EXPORT ftARKET I 

llll'*"*HHllllllllllllllllllll*llllllllHI 

Net ciuanti ties 

Bottles 
Tiblet11res 

T 0 TA l 

.O! 
982.3! 

982.3! 

10598.4 
2714.3 

13312.7 

2 

.O! 
1283.5! 

·-
1283.5! 

8 ! •¥9· 15 y • 

Bottles (t. ) .O! • o 
T.tlh!1 .. res (t. ) 1840.0! 1684.9 

T 0 T A L 1840.0! 1684.9 
!===·=·==™! 

3 

9688.4! 
2481.2! 

12169. 7! 

3 

.O! 
1540.2! 

1540.2! 

4 

11574.4! 
2964.3! 

14538.7! 

4 

.O! 
1840.0! 

1840.0! 
=-! 
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6 
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2964.3 
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111.2. SALES FORECAST ARD PI.ABT CAPACITY 

BOrn.ES - JARS 

The weighed average cost per kg of glass amounts to 0.8 u $. 

This cost has been calculated with the figures g~~en by each 

bottlers, taking into account that the interviews have taken 

place in February 1989 when the rate of exchangP. ~as 1 U $ = 
165 U Sh whilst the rate considered in this study is the rate 

prevailing in Ap~il 1989 : 1 U $ = 200 U Sh . 

We have also included ir. this cost the 30 \ import taxes 

which are presently added for the soft drink bottles. 
For the beer bottles these taxes are not applicable today but 

this could change in June 1~89. 

However we have considered them for all the bottles, because 
it would have been nonsense from the point of view of a glass 

factory to consider producing bottles with 2 types of selling 
prices and with different profitabilities per bottle. 

Agreement should be made between the Government and the 

breweries from another side. 

• Domestic sales 

• 

It is clear that today, in Uganda, there is a serious 

shortage of glass containers availability. This has been also 

widely confirmed by the figures we recorded ~n:eviously from 

our studies of glass industry in Africa and by the present 

data specially wh&n we compared the consumption per capita of 

beverages linked with bottles consumption . 

. I. 
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By lowering the observed per capita consumption and the ~ 
prediction of the bottlers for their expension 0f production 

growth noted for the purpose of forecasting the future, we 

want to reach three onjecti7es. 

a. to prevent a too optimistic growth rate of the economic 

development of Uganda and its impact on the life index 

growth rate ; 

b. to make the study more reliable ; 

c. to ease the sales forecast according the production rate. 

Consequently, at least for the first 10 years of operation of 

the new plant, the penetrability of the Ugandese market will 

not be a problem as soon as the quality and the prices of the 

glass containers produced in Uganda will be equivalent to the 

present products imported. 

1. We have proposed a technology and a design of the new 

plant to match the European standards of quality. 

We have suggested and prices in the investment enough 

training, technical and management assistance to reach 

these objectives. 

• 

2. Incentives and policy of taxation on beverages and on 

bottles produced in Uganda should be allocated in such a 

way that the selling prices should be equal or preferably 

lower than these imported products which include import • 

duties, handling/packaging and long travel transportation 

30665 

charge. 

3. The global growth rate (12 \) we selected could be reached 

easily by the bottlers with their existing plant 

capacities considering the present percentage of 

utilization. Again, we are on the conservative side. 

. I. • 
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The design of the new plant is very flexible and 
conservative to follow the demand. If after 4 or 5 years 
of operation our assumptions on trippage, breakage or 
beverages consumption are to pessimist the glass 
containers plant could easily, with a limited investment 
(2 to 3 Mias USO), double its production capacity. 
Consequently, production will follow the sales/demand. 

5. ~e do not consider in this study a fixed production ratio 
for each •erand• of beverages (they are presently produced 
according the availability of raw ~aterials for it). 
Nevertheless, the global penetration of the market for the 
soft drinks should be as forecasted as the global demand 
will be slightly behind the growth rate adopted in the 

study. 

6. The consumption of beverages and bottles should be eased 
by the present policy to avoid dependance of importation 
and need of foreign currency by the cultivating Barley and 
producing malt in Uganda. 

For pharmaceutical, chemical and cosmetic products, 
agro-industry and food products packaging, it was not 
possible to obtain a clear policy and predict future sales of 
containers. Promotion will be done item by item. We can 
ensure that the new plant could integrate for instance : jars 
production as soon as the tonnage required will justify 
economically a change in the production programme. Our 
experts could help to design other production programme in 
due time when figures of demand will be more precise. 

Exportation of bottles - Jars sales 

We understood that appropriate mesures will be taken to 
protect the domestic production. Reciprocally, exportation 
will be also difficult in the neighbouring countries. For the 
time being, we strongly suggest for the 5 first years of 

• production to concentrate on the domestic inarket. 

. I. 
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If an increase of production will be necessary after 5 years 
due to the demand of d~mestic market, at that time, the 
possibility of exportation should also be studied and 
eventually integrated in the new production programme. 

B. T!'..BLEWARES 

The tablewares presently found on the market are mainly made 

of poor quality China-ware. The C.I.F. prices are as follows : 

- China-ware mug : 410 U Sh 
- China-ware tea cup and saucer : 465 U Sh 

- China-ware dessert plate : 250 U Sh 

Chine-ware flat plate : 565 U Sh 

China-ware deep plate : 565 U Sh 

- Plastic rr.ug : 305 U Sh 
- Decorated plastic flat plate : 665 u Sh 

- Decorated glass tumbler : 885 U Sh 

The three glass articles found on tht! market and which are 

comparable to those included in the new factory production 

o:::ogram are : 

Article Origin C.I.F. price Weight Capacity Price (U $/kg) 
(U Sh) (gr) (cc) 

Tumbler Kenya 250 240 272 5.2 

Tankart China 500 350 230 ., . 1 

Tankart China 665 450 370 7.4 

The average price of these articles is 6,6 U $/kg. 
This is 8,25 times more expensive than the bottles. 

Usually a glass tablewares is 1, 5 to 5 times more expensive 

per kilo than a glass bottle. 

. /. 
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This high difference is mainly due to the present shortage of 
this kind of article in the market. 

In order to stay on the conservative side and to allow to the 
glass factory to sell its production by creating actually a 
new kind of market and habits, we shall consider a selling 
price equivalent to twice the bottles prices only, or 1,6 U 

$/kg. 

This price is less than the q~arter of the today existing 
cost of these glass articles and well below the cost of the 

plastic and China-ware articles • 

Per article, the selling price would be approximately in U Sh 

Tumbler 90 cc 30 u Sh 

Tumbler 160 cc 48 u Sh 

Tumbler 250 cc 67 u Sh (Presently 250 U Sh) 

Boul 11 cm dia 70 u Sh 

Boul 22 cm dia 272 u Sh 

Ashtray 80 u Sh 

Tea cup 28 cl 86 u Sh 

Saucer for di to 70 u Sh 

Plate 23 cm dia 147 u Sh 

Dessert plate 19 cm dia 147 u Sh 

Tankart 23 cl 112 u Sh (Presently 500 u Sh) 

Tankart 37 cl 144 u Sh (Presently 665 u Sh) 

QQmesti~ sales 

We determined by comparison with statistics and our record 
the consumption per capita of the neighbouring countries as 
it was not possible to evaluate the present Ugandese 

importation which does not follow the official channel. 
We fixed the Ugandese domestic market. 
Of course, penetration of the market should be organized and 
developed. Again, our ptesent figures of consumptions and 

• growth rate a~e very conservative. 

. I. I 
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Export sales 

We based our figu~es enclosed in this study on a feasibility 

and market study for the glass factory in Burundi. 

As the tablewares production line in Burundi was never 

erected, we assume that the Ugandese tablewares production 

line could fulfil this potential market (Burundi - Rwanda -

Kivu). 
We designed th~ Ugandese plant to produce the same articles 

at the same quality than in Burundi. 

Of course, the assessement of the penetrability of this 

market of the surrounding countries [Burundi - Rwanda - Kivu 

(Zaire)] is depending from the concordance of the policy, the~ 
marketing and selling task force, the necessary investment 

and efforts to be deployed on professional scale with 

necessities to obtain ~xpected results. 

• 

• . I. 
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~l*llllllffllllllfllf~fflf*lfll**ll 
Sil.ES RE\9tE IN LOCfL Cl.flREtCY I 

flffllffllllfllfllllflf flllf*fflffflf 

aJIOUllts in thousand US s .. 3 4 5 6 7 6 Q 10 l. 

Bottles 3739.8 1 4188.8 1 4691.4! 5254.1 ! 4903.8 1 6590.7! 7381.6' 8"..67.! 92:>"'9.5' n16.2 
Tab le.ares 1900.2! 2149.51 2413.3! 2691.2! ~11.8! 3375.8 1 3791.0= 4234. - 4742.8! 3952.4 

liRDSS 5IUS REVEltE 5640.o• 6338.3 1 7104.7! 7945.3! 7415.71 9966.5! 11162.6! 12502. ! !4002.3! 11668.6 

T A X E S .O! .O! .O! .o• .0' .O! .O! .o .0' .o 

NET T 0 T ' L 5640.0! 6338.3! 7104.7! 7945.3! 7415.7! 9966.5! 11162.6' 12502.:. 14002.3' 11668.6 

·== 
.. ttles 3739.8! 4188.8! 4691.4! 5254.1 1 4903.B! 6590.7! 7381.6! 8267 • .:· 9259.5' 7716.2 

ab le.ares 1900.2 1 2149.5' 2413.3! 2691.2! 2511.8! 3375.8 1 3791.r): 4234.'.' 4742.8'. 3952.4 
•• . , .. ..... ... . .... , .. • I .. .. . ... . """I 

Total uin products 5640.o• 6338.31 7104.7! 7945.3! 7415.7' 9966.5! 11162.6! 1250:.: 14002.3' 11668.c 

-~· 
. , . , .. •I 

Total by-products .o• • O! .O! .O! .o• .O! .o• ,·, . .0' .0 •... 
,_ 

amounts in thousand US S 11 12 13 14 15 

Bottles 9259.5! 9259.5! 9259.S! 9259.5 1 9259.5 
Tablewares 4742.B' 4742.8! 4742.e! 4742.8' 4742.8 

GROSS SALES REVENl! I 14002.3! 14002.3 1 14002.3' 1400:.31 14002.3 

i A x E .. .O! .0' .0' .0' .c 
! 

N E T T a T .. ' 14002.3' 14002.3! 14002.3! 14002.3 1 14002.3 

Bottles 9259.5! 9259.5! 9259.5' 9259.5! 9259.5 
Tablewares 4742.8 1 4742.8! 4742.91 4742.B'. 4742.8 
..........••• , .............. , .. ...... , ......... , .. . ..,. . . .•.• , ..... • ... <r.;: 

Total 11ain products 14002.31 14002.3! 14002.31 14002.3' 14002.3 ·----' , ___ , ___ ---
......, ............... _.........,.......,........,.....,......,.,-...,,•,...,,,.. . '•'>•I•" •'•"I ....... ......,._,..,,,, ...... I""'"' ' 

Total by-Proaucts ,I)' .o 
=======-----====~===--==·====='===--=· ===·===---= 

• 



ASAY S.A. FEASIBILITY STUDY DEPARTCENT 
PROJECT : l&WlA - ctMAitER !LASS FAC~Y - llUDO PROJECT ~ /LSA/88/000. 
~ltRNATIYE : Basic hY!lothesis. 

lllllfll**lllffffffflflllll*-1111111114 

I SALES RBtN£ IN FCflEI6N CtJlRE1CY ' 
lflfllllflfllllfflllllflfll .. flllll .. ~1 

.-aunts in thouY.'ld US s 

Bottles .0' 
Tableiares 1179.5 1 

lilOSS SAL.ES REVEJiE 1179.5! 

T A X E S .0' 

.0' 
1334.3! 

1334.31 

.0' 

4 5 

.0' .(·• .0' 
1498. l: 1670.: 1559.2! 

1498. l' 1670.e' 1559.21 

- ') ~ .0' .O! 
1 ______ , 

NET T 0 T A L 1179.5 1 1334.:1 1498.1! 1670.6' 1559.2! 

Bottles .0' .0' .O! .(•' .0' 
Tableiares 1179.5: 1334.3i 1498.1 ! 1670.e' 1559.Z! ....... , .. 

I • . """'' . , ... 
Total main Products 1179.S' 1334.3' 1498.1 1 1670.e:· 1559.2! 

. . 11111 .. , ..... .. ._ ........ . ... ,.., . ..... t •••• . ,.., .. 
Total by-products .o• .O! .O! .o: .O! 

·---: 
uounts in thousand US S 11 12 13 14 15 

Bottles .0' .0' .o• .0i .o 
Tab l et1ares 2944.1 1 2944. ! I 2944. l ! 2944.~: 2944.1 

GROSS SALES Ram.: 2944.1' 2944.1' 2944.1 1 2944.:: 2944.1 

r A X E - .0' .0' .O! .(" .o , ___ , 
N E T T 0 TA l. 2944.1 1 2944.1 1 2944.1 ! 2944.1' 2944. l 

======== ~~~·-·---·---·===,,,,•== 
Bottles .0' .0' .01 ,,, .0 . ·~ . 
Tiblet1ares 2944.1' 2944.! ! 2944. l 1 2944. !. 2944. ! .......... .. .. ................. , ... >I . ...... , .. ..... .... ' . . 
Total u1n products 2944.! 1 2944. ! I 2944.1 1 2944. I' 2944. l 

........ - ....... --..................................... ,... ................. --..., ...... ~ ....... ~ •1 •'\o••. "' "" ••• -~· •••. ··""·~ 
Total by-proaucts .0' .o 
===- rmmr::==•===: I======•====•==='=== 
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7 I! 9 10 

.0' .O! .0' .O! .(; 

2095.5! 2347.0' 2628.7 1 2044. l 1 2453.4 

2095.5 1 2347.0! 2628.7 1 2944.1 1 2453.4 

.O! .O! .0' .o• .0 

2095.5! 2347.0 1 2628 71 .. 2944.1 I 2453.4 

.O! .O! .0' .O! 

-~ 2095.5! 2347.0! 2629. 71 2944.1 ! . , . . , ........... . .... , .. 
2095.S! 2347.01 2628.7! 2944.1 ! 2453.4 

. ..... ••••I• 

.o• .O! .O! .O! ,(: 

• 

• 
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C. PLANT CAPACITY 

30665 

PLANT CAPACITY FOR GLASS CQNTAINERS AND TABLEWARES 

The hereabove productions recorded in paragraph A.5. and B.5. 

will be realized with one IS6 machine single gob producing 

the bottles and one press single gob producing the tableware. 

One single furnace will feed both lines, its pulled glass 

capacity will be 50 t. molten glass per day. 

Pulled glass quantity 

The amount of total glass pulled per annum depends on the 

size/weight of the glass articles produced. 

For the proposed production program the pull glass amount at 

nominal efficiency (80 \) will be : 

about 8,250 tons/y for containers 

about 3,375 tons/y for tablewares. 

Based on about 300 working days/y depending from the annual 

rate of production. 

Produ..=tion' s time losses ar~ mainly due to the size/weight 

(change of moulds at the fol~ing machine) and colors changing 

in the producting program, the necessary maintenanc~ and 

repair of machinery. 

As explained before only a part of the pulled glass out of 

the furnace is transformed in saleable products. The 

efficiency is increasing year by year. 

The difference of quantities of glass pulled out the furnace 

and the glass products saleable is recycled to the furnace 

(it is called cullet) . 

. I. 
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Actually, the factory will work at full capacity as from the 

first year. However, we must rememb~r that it will take time 

for the staff to become acquainted with the machines and 

technology concerned. That is why we have considered from 

60 \ a progressive yield in four years time to Jbtain a 80 \ 

efficiency which is the average maximum to be considered. 

This yield 

article and 

can vary 

according 

according 

to the 

the precise design of the 

quality of the production 

equipment involved in the process and to the skilness of the 

personnel. 

30665 

In the developed countries this yield usually vary between a 

range from 80 \ to 90 \. 
In developing countries this range is wider, from 20-30 up to 

80 \. 
We have considered that the present project could reach 

progressively this yield of 80 \ after 4 years of continuous 

smooth operation, only because of the magnitude of the 

assistance considered in the costing (training abroad and 

continuous training on site performed by the expatriated 

technical assistance). 

. I. 
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The turnover has 

prices : Bottles 

Tablewares 

III.3. TURROVER 

been calculated with the 

0.8 U $/Kg 

1. 6 U $/Kg. 

Page 186 • 

following selling 

The sold production during the four first years of production 

will be according the production program tables enclosed in the 

Chapter III.l. : Demand and Market Study. 

At the end of the fifth year of production, we consider that the 

factory has to be stopped for refurbishing the furnace. Using 

• this opportunity the furnace can be extended up to 90 T/day pull 

out to satisfy the doubling of the demand (see Market study). 

• 

From the sixth year of production, the rebuilded furnace will be 

able to feed the production lines working in double gob process 

allowing to follow the considered market increase of 12 % per 

annum. From that time the project becomes really profitable 

(refer to Sensitivity analysis). 

At the end of the tenth year of production, che factory has to be 

stopped again to refurbish the furnace, the capacity of 

production will be unchanged at 90 T/day. 

The maximum yearly production will therefore be achieved during 

the ninth year and it will be kept unchanged after each furnace 

further refurbishing (refer to Production schedule page). 

This study being limited to the fifteen first years of production 

of the factory, we have not considered a third refurbishing of 

the furnace during the fifteen year • 

. /. 
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ABAY S.A. FEASIBILITY STmY IEPMTIEfT 
PROJECT : l8ltllA - COO'AIIER 9.ASS Aa1RY - l.llllO PIWECT IP /UiA/88/006. 
ll.TERNATI\r'E : Doubl! CifliCity "tiCll - 90 tms/d.y C•iCity frot stif't 

tllllllllll*tli***I_., 

1 TURNOVER 1 

111111111111111111111 

imll'ltS in thCJusnl 15 S 

4943.1! 
4103.5! 

2 3 4 

6458. 9! 77'[/J. 7! 9259.5! 
5362.0! 6434.4! 7686.9! 

6 

7716.2! 9259.S! 
6405.8! 7686.9! 

7 

9259.5! 
7686.9! 

DATE:02/10/89 ft&: 16 
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8 9 

9259.S! 9259.5! 
7686.9! 7686.9! 

• 
10 

7716.2 
6405.8 

9046.6! 11820.9! 14185.1! 16946.4! 14122.0! 16946.4! 16946.4~ 16946.4! 16946.4! 14122.0 

TAXES 

f£T SALES IDEJIE 
in loc•l currency 
. in foreign currency 

.O! 

7474.9! 
1571.7! 

.O! .O! .O! .O! .O! 

9767.3! 11720.7! 14002.3! 11668.6! 14002.3! 
2053.6! 2464.4! 2944.1! 2453.4! 2944.l! 

.O! 

14002.l! 
2944.1! 

.O! 

14002.3! 
2944.1! 

-------...... -. _,..,. .. ...,, __ ,..,.,,..., __ ,.,,._,..,., __ """l""''"..w......,. ... ..,......,._...,. ----' """'" "" I 

NET TOTAL 

Bottles 
TableArn 

. . . . 
9046.6! 11820.9! 14185.1! 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 

4943.1! 
4103.5! 

6458.9! 
5362.0! 

77'[/J. 7! 
6434.4! 

9259.5! 
7686.9! 

7716.2! 
6405.8! 

9259.5! 
7686.9! 

9259.S! 
7i86.9! 

9259.5! 
7686.9! 

.O! .o 

14002.3! 11668.6 
2944.1!~ 

16946.4: 1411!1/ 

-·=== 
9259.5! 
7686.9! 

7716.2 
6405.8 

........... ,_, __ , __ , .......................... , .. , ... ,. , ___ ............................................................ --- .................... ~.~~·--- ............................... ... . . 
Total uin products 9046.6! 11820.9! 14185.1! 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 16946.4! 14122.0 

............. ______ ..,.... __ ................................................. , ..................... , ..... --· ..... ·---·· ........ , ___ ........................................................................ . 

Total by-,roducts .O! .O! .O! .O! .O! .O! .O! .O! .O! .o 
========== ==== ====!=-==!=== === === === === === === 

aeounts in thousind 15 S 

Bottlt!S 
TablNar!S 

TA XE S 

t£T SALES RE\9U 
in local currency 
in forei'1 currency 

11 

9259.5! 
7686.9! 

12 13 

9259.5! 9259.5! 
7686.9! 7686.9! 

14 

9259.5! 
7686.9! 

15 

9259.5 
7686.9 

16946.4! 16946.4! 16946.4! 16946.4! 16946.4 

.O! .O! .O! .o 

14002.3! 14002.3! 14002.3! 14002.3! 14002.3 
2944.1 ! 2944.1 ! 2944.1 ! 2944.1 ! 2944.1 -----·-----··--- --.......... , ___ ,, ..... ,, __ _ 

NET TOTAL 

Bottl11 
Tatiltwarn 

16946.4! 16946.4! 16946.4! 16946.4! 16946.4 

9259.5! 
7686.9! 

9259.5! 
7:.86.9 1 

9259.5! 
7686.9! 

9259.5 1 

7686.9! 
9259.5 
7686.9 

................ ------· ............... -.% , ......... ·-- ........................ ~ ....... , ··---
Total 1ain products 16946.4! 16946.4 1 16946.4! 16946.4! 16~46.4 -------............................................ ~ .............. ·-·---·-·-·--~ ................. ....... 

, Total by-products .O! .01 .o• .o• . o 
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IV. MATERIALS ARD INPQT. 

~ 

1. RAW MATERIALS ANALYSES. 188 

2. RAW MATERIALS COST. 245 

3 • UTILITIES COST. 250 

• 4. PERSONNEL COST. 252 

5. OTHER PRODUCTION COSTS. 258 

6 • TOTAL PRODUCTION COSTS. 265 

• 

• 
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IV.l. RAW MATERIALS ARALYSES 

1. RAW MATERIALS STARQARQ SPECIFICATION 

' 3000S 

The specifications have been drawn up in orde:: to meet the 
requirements of hollow glass manufacture {bottles and 

tablewares). 

1.1. SAND 

Chemical 
Si02 
Al

2
o

3 
Na2 
K20 

Cao 
MgO 
Cr2o3 
Fe2o3 

~bY:&i~ill 

{white) 
{coloured) 

ill 
99.5 min • 

< 1).5 ± 0.1 

< 0.5 ± 0.1 

< 0.001 

0.022 ± 0.008 

0.200 ± 0.020 

< 0.05 

< 0.01 

The corresponding apertures for us mesh 

other systems are given in enclosed table. 

Oversize on us 20 0 

Oversize on US 30 max. 4 

Oversize on US 40 max. 25 

Undersize through us 140 max. 5 

Heayy: mineral& 

number and 

\ 

\ 

\ 

\ 

Those of refractory nature such as cr2o3 , zno2 , 
Al

2
o

3
, Ti0

2 
: smaller than 200 microns • 

I • I. 
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COHPARI_5fillM STANDARD SERIES OF HESH SIEVES 

!ht 1a~l1 ~elo~ gi!e11p1r1ure1,_e!pre1s1d_in m/m for 1h2s1 larg1r_than l m/m 1n~ in_m1~rons_f2r_tho1e_l1s1 ihJn_l_mLm 

U.S.A. and CANADA I GREAT BRITAIN I HOLLAND I GERMANY I FRANCE . . 
TAYLOR I I.H.H. I BS-410-62 jN480~19S2. -DIN 1171 IDIN 41R8l AFNOR : ASTH : 811-61 

t:AHADA : 3-GR-lb I I I I I l NFX-11-501 
I 

Mesh lAperturelAperturel Mesh 1Aperture;Aperture 1 Mesh 'Aperture! Hesh 'Apertur~jAperturelAperture N• jAperturelAperturel N• !Aperture' 
N• I in ril• I in ril• I N• l in ril• I in In. N• in m/m l N• in m/m l in In. I in m/m l in m/m I in m/m lmodulel in m/m 

3 1/2 

4 

5 

6 

7 

8 

10 

12 

14 

16 

18 

20 

- 25 

I 30 
I 
I 35 
I 
I 40 
! 

300-

I I I I I I I I I 
8,oo : : 2 112 ! 8,oo I 0,312 I 9,53 I 318 I ! ! 8,oo 

I I I I 
6,35 3 6.73 : 0,263 6,35 114 I 6,30 

I I 
5,66 0,223 3 1/2 5,6131 o. 221 I I 6,00 

I I I 
4,76 0, 187 4 4,6991 0, 185 I 4, 76 3/16 I I 5,00 5,00 38 

I I I 
4,00 0, 157 5 3,9621 o, 156 I I 4,00 4,00 37 

I I I 
3,36 0, 132 6 3,3271 o. 131 5 3,35 0, 132 I I 3,00 3, 15 36 

I I 
2,83 0, 111 7 2,79410,110 6 2,80 0,1107 I 35 

I I 
2,39 0,094 8 2,3621 0,093 5 1 2,54 7 I 2,40 I 0,0949 I 

I I I I 
2,50 2,!\0 34 

2.00 0,079 9 1,9911 0,018 8 I 2.00 I 0,0810 I 2,00 33 
I I I I 

1,68 0,066 10 1,6511 0,065 I 10 I 1,68 I 0,0660 I 2,00 1,60 
I I I I I 

1,41 0,055 12 1,39110.055 I 8 1,514 1 121 1,40 I 0,0553 I I 4 1 .so 1. 25 32 
I I I I I I I 

1,19 0,047 14 1,1681 0,u46 I 10 1,2701 14 l 1,20 l v,C474 l l 5 1 ,20 
I 1 I I I I I 

~OJ0.039 ! 16 ! 0,99110_.039 L 12 1,0561 161 1,0010.03951 l_~l_l.~OJ 1,001 31 i 

' I I I I I -j -----.-----j-~--.-- I I I I 

841 ! 0,0331 ! 20 ! 833 ! 0,0329 l l 18 850 I 0,0336 ! 8so : : 1 800 1 3o 
I I I 

707 0,0280 24 701 0.0216 I 16 192 l 22 110 I 
I I I 

595 0,0232 28 589 0.0232 I 2D 635 l 25 600 l 
I I I 

500 0.0197 32 495 0,0195 I I 3o 500 I 
I I I 

420 0,0165 35 417 0,0164 l 30 421 l 36 420 l 

e 

0,0275 

0,0236 

0,0197 

0,0166 

710 

600 

500 

420 

e 

8 

10 

12 

14 

750 630 29 

600 500 28 

500 400 27 

430 315 26 

!;,0001 
I 

4,0001 
I 

3, 15oj 
I 

2,5001 
I 

2,0001 
I 

1,6001 
I 
I 
I 
I 

1,2501 
I 
I 
I 
I 

1 ,ODO' 

800 

630 

500 

400 

~15 

e 

l 
CD 

00 

"° 
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COMPARISON OF STANDARD SERIES OF ~ESH SIEVES 

!hi !ahl~ helo~ giye~ lP1r!ure~._e~pre~s1d_in m/m for !h2st largtr_than l m/m in~ in_micLons_f2r_tho1e_l1s1 1h1n_l_mLm 

U.S.A. and CANADA GREAT BRITAIN I HOLLAND I GERMANY I L__ __l ! FRANCE 

ASTH : 811-61 
CANADA : 3-GR-lb 

TAYLOR i ~;.---l -··--BS-410-6l fN4s0-1952T DIN 1171 IDIN 41881 AFNOR : 
I I l l I l NFX-11-501 

I Hesh 'Aperture;Aperturel Hesh 'Aperture'Aperture• Mesh 'Aperture• Mesh 1Aperture1Aperture 1Aperture N° IAperturelAperturel N• IAperturel 
: ~· in 111/m l in 111/m N• in 111/m in In. N° in m/m N° I in m/m l in In. in m/m I in m/m I in m/m lmodulel in m/m I 
I I I I I I ' ' I 
l 45 354 l 0.0138 42 351 0.0138 40 341 44 1 355 1 0,0139 350 16 I 400 ! 250 ! 25 ! 250 
I I I I I 
l 50 297 j 0,0117 48 295 0,0116 52 I 300 l 0,0116 300 20 l 300 
I I I I 
l 60 250 : 0,0098 60 246 0,0D97 50 254 60 250 l 0,0099 250 24 l 250 
I I I I 
: 70 210 : 0,0083 65 208 0,0082 60 211 72 210 : 0,0083 210 30 l 200 
I I I I I 
I so 111 I 0,0010 80 115 I 0,0069 10 : 180 85 lso l 0,0010 l 115 l 
I I I I I I I 
l 100 149 I 0,0059 loo 147 I o,oosa 80 I 157 loo 150 l 0,0060 l 150 40 l 150 

200 

160 

125 

100 

90 
I I I 

24 

23 

22 I 
21 l 

I 
I 
I 
I 

200 

100 

125 

100 

90 139 120 125 I 0,C'.149 125 80 20 I 80 
120 125 0,0049 115 124 0,0049 100 127 

140 105 0,0041 150 104 0,0041 l 120 l 107 
I I 

170 88 0,0035 170 89 0,0035 ! 150 ! 84 

200 74 0,0029 200 74 0,0029 

230 63 0,0024 250 61 0,0024 ! 200 ! 63 

270 53 0,0021 270 53 0,0021 

325 44 0,0017 325 43 0,0017 

400 37 

3001S 

150 105 

170 90 

200 75 

240 63 

300 53 

350 45 

I 
I ll,0041 

0,0035 

0,0030 

0,0026 

0,00~1 

105 50 120 

90 60 100 

71 

63 

I 
I 
I 
I 

19 I 63 
. . I 

15 l 10 l 90 I 56 I 
I I I I 
I 80 I 75 I I 
I I I I 
I I I I 

60 11 oo I 60 l 50 1 s l 50 
I I I I 

50 l I l 45 I 
I I I I 
l l I 4o : 11 I 4o 
I I I I I 

I 400 I 37 I I l I I I I 
'--- ,__ "------ t__ • ' 

-

~ 
(IQ 
~ 

IO 
0 
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• 1.2. SODA ASH 

Chemi~al 

Na2o min. 58 " NaCl max. 0.3 " Na2so4 
max. 0.03 " 

Ph:?:iii~al 

Oversize on US 20 0 % 

Oversize on US 30 max. 5 % 

Undersize through us 170 max. 5 % 

1.3. LIMESTONE AND DOLOMITE • 
Chemi~al 

~O.!:. 11hit~ glg_s.s_ 
Si02 - Al 2o3 

stable at ± 0.5 % 

cao - MgO stable at ± 0.3 % 

Fe2o3 
max. 0.1 % 

Cr2o3 
max. 0.001 % 

~O.!:. ~oloyr~d_gla.s.s 

Same specifications as those for white glass except 

for Fe2o3 
which may reach max. 0.25 % provided 

that the stability of the Fe2o3 
::on tent is 

guaranteed at ± 0.05 %. • 
Ph:?:ii~al 

Oversize on US 8 0 % 

Oversize on US 20 max. 20 % 

Undersize through us 170 max. 10 % 

• 
. I. 

' 30005 
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3000S 

1 . 4 • FELDSPAR 

Chemical 

f:O~ !!!hit~ gl.i,S~ 

Si02 
Al2o3 
Na2o + K20 

Cao + MgO 
Ti02 
Si02 - Al203 - Cao -

Na2o - K20 

Fe2o3 
Cr2o3 
Eo~ ~oloyr~d_gla~s 

Page 192 . 

max. 67 \ 

min. 16 \ 

min. 9 \ 

max. 2 \ 

max. 0.3 \ 

stable at ± 0.5 \ 
max • 
max. 

0.15 \ 
0.001 \ 

Same specifications as those for white glass except 
for Fe2o

3 
which may reach max. 0.35 \ on condition 

that it is stable at ± 0.05 \. 

Physical 
Oversize on US 20 
Oversize on US 30 
Undersize through US 200 

1.5. BARIUM SQLPHAT2 

Chemical 

BaS04 
Fe2o

3 
Si02 , Al 2o 3 
Cao, MgO 

Physical 
Oversize on US 35 
Undersize through US 400 

max. 

max. 

min. 

max. 

max. 
max. 

max • 

0 

0.1 

15 

95 
0.2 

5 

5 

0 

80 

. I. 

\ 

\ 
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1. 6. SODIUM NITRATE 

Chemi~al 

NaN03 
. min. 99.5 \ . 

NaN02 
max. 0.05 \ 

Fe2o3 
max. 0.003 \ 

NaCl max. 0.20 \ 

Phy§i~~l 

Oversize on US 30 . min. 90 \ . 
Undersize through us 6 100 \ 

1. 7. ANHYDROUS BORAX (Trade home PYROBOR or DEHYBOR) • 
Chemi~~l 

Na2s 4o7 
min. 99.5 \ 

S03 max. 0.05 \ 

PhY:ii~~l 

Undersize through US 200 max. 10 \ 

1. 8. ANTIMQNIOUS OR ARSENIOUS ANHYDRIDE 

Chemi~al 

Sb2o3, As203 min. 99 \ 

~bysi~al 

These products are generally supplied in the form of 

powder. Various grain sizes can be obtained on the 

market . the main thing is to keep grain size constant • 
I 

• . 1. 

3000S, 
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1.9. SELENIUM 

Chemical 

Selenium 

Physical 

min. 99 \ 

These products are generally supplied in the form of 

powder. Various grain sizes can be obtained on the 

market ; the main thing is to keep grain size constant. 

1.10. COBALT OXIDE 

1.11. 

Chemical 

Cobalt oxide 

Physical 

71 

These products are generally supplied in the form of 

powder. Various grain sizes can be obtained on the 

market ; the main thing is to keep grain size constant. 

PYRITE 

Chemi~stl 

FeS2 
min. 90 % 

but stable at ± 1. 5 \ of the average 

Fe2o3 
min. 60 % 

but stable at ± 1 \ of the average 

~bv11i~al 

Oversize on US 20 0 % 

Oversize on US 30 max. 1 % 

Undersize through us 200 max . 4 %. 

. I. 
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2. ~ 

2.1. ENTEBBE DEPOSITS 

3000S 

One sample has been analyzed by Geoconsult in their 

feasibility study for a flat glass plant in 1982. This 

sample was collected from Kigungu Beach, which was 

reported to have the best sand in that region. 

L.O.I. 1000 ° C 

bi02 

Al20 3 
Fe2o3 
Ti02 
MgO 

cao 
K

2
0 

Na2o 
MnO 

P205 
so3 
ZnO 

Bao 

Cr2o3 

0.14 

99.6 

0.03 

0.09 

0.01 

0.01 

0.06 

0.00 

0. 0\) 

0.00 

0.01 

0.00 

0.00 

0.00 

0.00 

The granulometry stands within a range of 0.27 - 0.81 

mm, with a mean grain size of 0.55 mm. 

Other deposits have been studied by J .w. Barnes in 

1961. 

. I. 

• 

• 



• 

• 

Physical analyses 

In % 

Ae rod r011e Buch 

Hydrologic~l Be~ch 

Bendigere Buch 

Chemical analyses 

I 
I In % Si02 I 
I 
I 
I 
I AerodrOlle Be~ch 99.5 
I 
l AerodrOlle Be~ch 99.91 
I 
I Bendigere Buch 97.94 
I 

' I Ne~r Bugongo Point 98.24 
I 
! 
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+ 16 •- 16+ 25;- 25+ 36'- 36+160 1 -100+120• - 120 
•sh mesh I mesh mesh mesh mesh I 

0.3 2.6 21.8 72.5 1.2 1.4 

2 16.7 21.7 58.8 0.4 0.2 

0.6 0.7 2.8 90.4 2.5 3 

0.2 1.7 23.4 73.7 0.5 0.2 

I I 

FezOJ I Alz03 Ti02 c~o I "90 LO.I. 
I I 

I I 
0.13 0.05 0.11 ltr~ce ltr~ce 0.14 

I I 
0.02 ltr~ce I 

I - 0.06 
I I 

0.3 0.86 0.01 ' 0.09 l 0.03 0.38 I 
I I 

0.51 0.75 0.10 I 0.10 l 0.03 0.16 I 
! ! 

Although a high percentage of Fe2o3 , the Entebbe 

deposits CO"Jld be treated and used for a glass 

industry. 

However, we have been told that these beaches being 

close to the airport, it is not allowed to quarry in 

this area. 

2.2. BUJ<AJCATA PEPOSITS 

30005 ' 

This deposit was previously used by East African 
Glassworks (Kampala) who gave the following analyses : 

. I. I 

' 
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Chemical analyses 

Loss on ignition 

Si02 
Al 2o3 
Fe2o3 
cao 
MgO 

K20 

Physical analyses 

~r~cti2n_in mm_e 
+ 0.80 

- 0.80 + 0.60 

- 0.60 + 0.50 

- 0.50 + 0.40 

- 0.40 + 0.33 

- 0.33 + 0.28 

- 0.28 + 0.15 

- 0.15 + 0 .10 

- 0.10 

0.17 \ 

99.20 

0.16 

0.29 

0.04 

weight \ 

1.0 

0.8 

3.4 

19.0 

46.8 

26.4 

2.4 

0.2 

Page 197. 

Other analyses have been realized by the Economic 

Technical Department, T.N.O., Netherlands in 1971 

("Investigation on feasibility of establishing a plant 

for production of sheet glass within E.A.C."). 

./. 

• 

• 
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• Physical analyses 

Retained bi sieve opening (after Sa11Ple Serial Numbers I 
I 

passing the preeceeding one) I 
27003 B : 27007 A 27007 B 27007 c 27007 0 I 

I 
I 
I 

2.0 - 10 111esh) I 
I 
I 

1.0 - ( 18 111esh) 0.24 I 0.03 I 0.48 I 0.10 I I 
I 

0.841 - 20 mesh) O. lS I 0. lS I 0.03 I l.61 I 0.10 I f 
I 

o.s - 35 mesh) 0.94 I 7.86 I 1.17 I I 33.28 I 10.76 I l 
I 

0.31S - ( 48 11esh) :?2.3l I 33.34 s 18.9S I S3.3S I 1 77.Sl I I 
I 

0.2S - ( 60 mesh) 30.16 I 27 .SS I 26.22 I 8.83 I 9.84 I f 

0.2 - ( 73 11esh) 27.2S I 21 .8S I 31.31 I 2.10 I 1.50 I 

• 0.125 - (120 11esh) 18.7661 9.16 I 21.96 I 0.32 I 0.19 I 

0.10 - (140 mesh) O. lS I O.OS I 0.21 I 0.03 I 

0.09 .. (170 11esh) 0.04 I 0.01 I 0.03 I 

0.071 1111 (200 mesh) 0.03 I 

Sa11Ple Size S3 g 87 g 33 g 31 g 30 g 

Chemi~Sll SlnillY~e::i 

Oxide 
Sample Serial N1111bers 

27003 B : 27007 A 27007 B 27007 c 27007 0 

' ' Si02 98.9 I I 99.2 I 99.0 I 99.3 I' 
' 

99.2 I 

' Fe2o3 0. 1011 0.03SI 0.0271 0.0301 : 0.0861 
(0.10) (0.03) (0.04) (0.04) : (0.14) 

Al203 0.21 I 0.11 I 0.07 I 0.09 I 0.07 I 

Na2o trace trace trace trace trace 

KzO 0.01 I 0.01 I 0.01 I 0.01 I 0.01 I 

Ti02 0.0301 0.0111 0.0111 0.0091 0.0091 

PbO (0.01) (0 .01) (0.02) (0.01) (0.05) 

Hg() (0.01) (0.013) (0.017) (0.05) (0.05) 

cu2o3 (0.01) (0.01) (0 .01) (0.01) (0.01) 

Cao (0 .01) (0 .01) (0 .01) (0.01) (0.01) 

L.O.I. 1000 • c o.zp 0.19 0.29 0.16 0.22 

• . I. 

,3000s 
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At last one sample has been analyzed by Geoconsult in 

1982 {"Feasibility study for a flat glass plant"). 

L.0. I. 1000 ° c 0.19 

Si02 
99.2 

Al 2o3 
0.15 

Fe2o3 
0.2 

Ti02 
0.04 

MgO 0 

cao 0.02 

K20 0.01 

Na 20 0 

MnO 0 

P205 0 

so3 
0.02 

ZnO 0 

Bao 0 

Cr2o3 
o. 

The granulometry stands within a range of O. 2 - O. 56 

mm, with a mean grain size of 0.4 mm. 
This deposit was promising for the glass industry. 
However, the report ASBD/20 of the Geological Survey 

and Mines Department written by M. BAZAALE-DOLO A.S. 

in December 1988 stated as follows : 
"The sand which used to form a peninsula is now an 

island. The murrum road from Masaka having been washed 

away. A concrete causeway is reported to be in a state 

of disrepair with the last 30 yards of the causeway to 

the island having been submerged about 3 feet which 

means access to the island will require reconstruction 

of the causeway." 

. /. 

' 
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2.3. KOME ISLANDS DEPQS!TS 

,3000s , 

This deposit was 

Glasswcrk (Kampala) 

Chemical analyses 

Si02 
Al 2o3 
Fe2o3 
Cao 
Mgo 

K20 
p.c. 
Organic matter 

Physical analyses 

fracti.Qn in mm 
0.80 

0.6 0.8 

0.5 0.6 

0.4 0.5 

0.3 0.4 

0.2 o.~ 

0.15 0.28 

0.10 0.15 

0.10 

previously used by East African 
who gave the following analyses : 

NQrmal \ 

99.56 

0.05 

0.056 

0.03 

0.23 

Same trace. 

Weight i 
0 

0 

0 

3.0 

50.80 

40.40 

5.40 

0.40 

o.o 

The Federal Institute for Technical Assistance 

Yugoslavia, 1978 {"Feasibility study for manufacturing 

of sheet glass in Uganda") gave the following analyses : 

' . ~. 

' 
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Chemical analyses 

Si02 
Al 2o3 
Fe2o3 
Cao 

Mgo 

K
2

0 

L.O.I. 

Phy§ical 

FractiQn 

- 0.50 

- 0.40 

- 0.30 

- 0.20 

- 0.15 

- 0.10 

analyses 

in mm 

+ 0.50 

+ 0.40 

+ 0.30 

+ 0.20 

+ 0.15 

+ 0.10 

: 

NQrm~l ~ 

99.56 

0.05 

0.056 

0.03 

0.23 

Weight \ 

3.0 

40.40 

50.80 

5.40 

0.40 

o.oo 

Page 201. 

Geoconsult - 1982 (Feasibility study for a flat glass 

plant•) gave the following analyses : 

L.O.I. 1000 ° c 0.15 

Si02 
99.4 

Al2o3 
0.06 

Fe2o3 
0.04 

Ti02 
0.01 

MgO o.oo 
cao 0.02 

K20 0.01 

Na 2o 0.03 

MnO o.oo 

P205 0.00 

. I. 

• 

• 
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503 0.03 

ZnO 0.00 

Bao 0.00 

Cr2o 3 0.00 

The granulometry stands within a range of 0.25 - 0.9 

mm, with a mean grain size of 0.46 mm. 

As a conclusion, this deposit was also quite 

promising, like the Bukakata deposit, but the 

Geological Survey and Mines Department (Report ASBD/20 

- M. BAZAALE-DOLO - December 1988) stated as follows : 

"The former beach on which F'lst African Glassworks 

were depending for supplies is under water. A new 

storm beach has been built up higher than the former 

beach. The storm beach is largely made up of quartzite 

cobbles but there is a section in the centre made of 

sand. This sand contains appreciable quantities of 

iron (about l - 5 %). Above tne water level, sand is 

of insufficient quantity or quality for exploitation." 

2.4. NXIMU BAY DEPOSIT 

This deposit has been studied by J.W. BARNES in 1961. 

~hysical ana~ 

+ 16 mesh -ii l 

16 + 25 mesh 0.2 % 

25 + 36 mesh 0.9 \ 

36 + 100 mesh 90.3 \ 

- 100 + 120 mesh 5.8 \ 

- 120 mesh 2.5 \ 

. /. 
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Chemical analyses 

Si02 
99.17 \ 

Fe2o 3 
0.05 \ 

Al2o 3 
0.06 \ 

Ti02 
0.02 \ 

cao 0.11 \ 

MgO 0.01 \ 

L.O.I. 0.4 \ 

The Geological Survey and Mines Department (Report 

ASBD/20 - M. BAZAALE-DOLO - December 1988) reported 

however, that the reserves of this deposit is only • 

5,000 tons which is far too low to start quarrying for 

the glass industry. 

2.5. NAL'UMULI BAY DEPOSIT 

The access to Nalumuli Bay from either Nkokonjeru or 

Ngogwe is by following the southern track up to Gaba. 

Then, taking a rough track South East from Gaba to 

Nalumuli Bay. The total distance from Kampala is 36 

miles. 

This deposit has been studied by J.W. Barnes in 1961. 

~bvai~al smiilvaea 
+ 16 mesh trace 

16 + 25 mesh 0.2 \ 

25 + 36 mesh 7.7 \ 

36 + 100 mesh 91. 6 \ 

- 100 + 120 mesh 0.4 \ 

- 120 mesh 0.1 \ 

. I. • 
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Chemical analyses 

Si02 99 \ 

Fe2o3 0.29 \ 

Al 2o3 0.26 \ 

Ti02 0.03 \ 

cao 0.14 \ 
MgO 

L.O.I. 0.13 % 

The Geological Survey and Mines Department (Report 
reported 

200,000 
far too 

glass. 

ASBD/20 - M. BAZAALE-DOLO - December 1988) 
that the reserves of this deposit is only 

tons. The Fe2o3 content of this sand is 
high to produce flint or even half flint 

However, we believe it could be suitable for producing 

coloured glass. 

sand of about 

quantity should 

factory's 1i fe. 

For an annual requirement of such a 

2,500 tons per year, the deposit 

be far sufficient for the glass 

Our own analyses on this sand are as follows 

Physical analyses 

I Sample Ser; al Numbers I 
I I 
I I 
I 2 I 
I I 
I I 
I Analyse l Analyse Analyse ; Analyse I 

1 1 I 1 2 2 1 I 2 2 I 
I I I 

I 
I I I 

0 I o. 1 % 0 I 0 I 
I I I + 2 mm 
I I I 

0. 1 % I o. 1 % 0 I 0.1 %' I I I - 2 11111 + 1 mm 
I I I 

0.5 %' 0.4 % 0.4 % I 0.4 %' I I I - 1 11111 + 0.5 mm 
I I I 

- 0.5 11111 + 0.25 mm 54.7 i I 51.5 % 56.1 i I 54.s %' I 
I I I 

I 44.2 i 1 41.2 % 42.9 i I 44.2 %' I - 0.25 11'111 + 0.125 mm 
I I I I 
I 0.5 % I 0.5 % o.s % I 0.4 %' I I I I - 0 .125 11'111 + 0.063 mm 
I I I I I 
I 0 I o. 1 %' 0 I 0 I 
I I I I I - 0.063 11111 + 0.04 mm 
I I I I I 
I 0 I 0 I 0 I 0 I 
I I I I I - 0.04 11'111 
I I I I ! 

. I. 
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Chemical analyses (Datas in weight - \) 

Sample Sedal Numbers 

2 

Si Oz 98.36 98.23 

A1203 0.231 0.221 

re2o3 0.346 0.341 

cr20) 0.003 0.004 

Cao 0.014 0.011 

Mg() 0.016 0.014 

HO 0.09 0.11 

Na2o 0.007 0.019 

K20 0.037 0.038 

Carbon 0.203 0.421 

Glowing loss 0.69 0.59 

Remaindered Moisture 2.79 3.11 

Although the granulometry curve is ideal for the glass 
industry, the Fe2o3 content of this sand is too 
high, even for a coloared glass production. A simple 
washing of this sand will most probably allow to 
reduce this Fe2o3 content up to a level acceptable e 
foL an amber and green glass production. 

• . I. 
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DIIMU DEPOSIT 

Diimu is located about 40 km South of Masaka on the 
shore of Lake Victoria. The beach deposit has a length 

of approximately 8 km, a width of 35 m and a thickness 
of 1 m. The first 2.5 km only of this deposit contains 

100,000 T of sand. 

A second, known as ·old Deposit•, is located 90 m from 

the lake and has a length of 2 1/2 km and a width of 
90 m. Both glass sand areas, with the exception of the 

beach, are covered with short grass and forest . 

In the •old Deposit• the fine sands are found at 3 ft. 

depth. From the surface down to 3 ft., the sand is 

coarse and mixed with black soil. 

2.6.1. Geological survey analyses 

The 6.5 first km of this deposit have been 

studied by the Geological Survey and Mines 

Department by their reports written by M.E. 

MUKINDA in October 1972 (Report EM/l) 

and in May 1973 (Report EM/2) . 

Extracts of these reports are resumed herebelow 

2.6.1.1. fbysi~al analys~s 

(Samples A = New deposit , 5 m from the lake) 

(Samples B = New deposit , 30 m from the lake) 

(Samples c = Old deposit). 

. I. 
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SCREEN ANALYSES OF DII!1U GLASS SAND SAMPLES MOL 1187 

I I I I I 

Sample Nos l A : 2 A : 3 A I 4 A I 5 A I 6 A I 7 A I 8 A I 9 A I 10 A I l l A I 12 A I 13 A 
I I I I I I I I 1 I I 1 I I 

Weight reporting 

Size fraction 

+ 16 inesh 

- 16 + ZS 1De$h 

25 + 36 mesh 

- 36 + 100 111esh 

100 + 120 mesh 

- 120 inesh 

Total products 

S111Ple Nos 

Weight reporting 

Size fraction 

-t-~~--.r--~~-+~~~-t-~~~....-~~~+-~~--1~~~-+~~~-+-~~~+-~~~1--~~-+~~---+--~~-

' SIS IS 1SIS1SISIS1S1 SIS IS I% 
I I 1 I I _J_ J J J ! J __ _J _____ ! 
j--- - j -------. I I I 1 I I I I I 

!_ L !_ ! _ L ! ! ! ! ! ! _ _! --• 

IQ.o21 0.02 I Nil I 0.02 I Nil I Nil I 0.02 I Nil I Tract I Tract I 0.22 I Nil-J Tract 
A·- _._____ ___._____ I_ I I I I I I I _I _I 

i - o.o4 l o.24-j --o.021-o.oej 0.24 I 0.02 I o.4o I 0.02 I o.o4 I 0.18 I 1.40 I 0.02 i 0.02 
+-~~-...~~~-+-~~--.i--~~-+-~~~+-~~-+-

L o.s2 I 1.20 I o.42_1 _~9~ 0.24 l 0.22 l 1.481 0.18 I o.48 I 1.10 I 3.361 0.221 0.16 

i9s~24191.10 1 98.46 1 98.~!_l 91.10J 98.82 I 97.18 I 98.36 I 98.48 I 96.96_1 !_4.6~_1 ~·~l 98.58 

r-3.06r-1-:-201 o.80 1 o.60 1 o.62J o.92 1 0.16 1 1.04 1 o.80 1 0.80__1 -~·-~-~ _ _1_1_._~ 1 1.10 

i -L 12 i --o.24j-0~30 I_ o.~~ _ __1>_.201 0.02 l 0.16 I o.40 ! ei.20 ! o.36 _l ~·0~_1 ___ 0~3~_! 0.14 
i -- --, -- --, I I I I I I I I I I 

1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 I lll0.00 
I 1 I _l_ __ _l J ! ! ! ! _ __! ____ 1 J 

I 

14 A I 15 A 1 16 A 1 17 A 1 18 A I 19 A I 20 A I 21 A 1 22 A 1 2) A I 24 A I 25 A I 26 A I I I I I I 1 1 I I I I 
I I I ___l ___ _J _ _J ! ! ! ! __ ! ____ l _ ___l 
i S i S i- X j- ~- i-- S I X I S I S I S I S I S ~l -- i- -j 
I I I I I I I I I 1 I I 
I _I__ I_ I I i I I I .I I ··---·--· 

s 
j I I I I I I I I I I I --. 
L _l _l J 1 ! ! ! ! ! _ ! ___ L ___ ____l 

+ 16 mesh !-~o4}-~o~ -~' J o.o4_J 0.02 ! Nil ! 0.18 I Nil I Nil ! 0.02_ J ~ra~ l~o.o-i] 0.02 

16 + 25 mesh f-o-.1oj-0.76 i--0.32 1--0.36 ! 0.12 l 0.02 ! 1.24 ! 0.02 l 0.02 I 0.46 l 0.02 J O.o61 0.06 

25+ 36mesh [ o.a4-j~~101_2_·7~ 2.38J 0.80 ! 0.40 ! 4.50 I 0.24 ! 0.20 ! 6.16 ! 0.40 I 1.o~_l 0.64 

36 +loo inesh j98:2Bi-97.s8-i 95.60 91.12 96.66 99.02 93.60 99.18 99.oo I 93.28 I 98.88 I 98.88 I 99. 12 
I 

100 + 120 ~esh I 0.66 I 0.40 I 0.28 0.06 1.78 0.48 0.42 0.48 0.66 I 0.06 I 0.60 I 0.02 I 0.14 I 
~~~~~~~--..~~~-t-~~~~~~-t-~~~~~~-t-~~-+~~~-+-~~-+~~~+-~~-+-~~~1--~~-+-~~-1 

- 120 mesh I 0.08 I 0.08 I 0.06 0.04 0.62 0.08 0.06 0.08 0.12 I 0.02 I 0.10 I 0.02 I 0.02 I ______________ ...,. ______ ,._ ____ .... ______ ...,. ____ ..,. ______ .._ __ ~_., ______ ,._ ____ ..., ______ ,._ ____ ...., ______ ..,_ ____ ..... _____ , 
I 1 I I I I I I 

Total products i 100.00 j 100.00 I 100.00 100.00 100.00 100.00 100.00 100.00 100.00 l 100.00 I 100.00 l 100.00 I 100.00 I 
I I I I I I I I 

3001. . . . • . e 

rJ' 
~ 
N 
0 
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I 

Suiple Nos 27 A : 28 A : 29 A I 30 A : 31 A I 32 A I 33 A I 34 A I 35 A I 36 A I 37 A I 38 A I 39 A 
! ___! l _J ___ ! I I I I L ___ ! ! ! 

Weight reporting I 1 I I I .---i -,- I r- I r-- I r- I .-- i -, I I I I I I I 
! ! J ___ ! ___ ! I I I L ___ ! ! ! 

Size fraction I I I I -- .------ .--- .------ .-------- I I I I 
I ! ! ! ! __ ! __ ! _______ ! ___ ! L___~ !_ _____ ! ! 

+ 16 mesh • 1.26 ! 0.02 ! 0.22 ! Trac~! 0.02 ro~l4 J-2~04 J---,:14 T--2-:20-J 1L6~ I 0.48 I 0.26 I 0.20 

16 + 25 mesh • 5. 56 ! o. 08 ! o. 92 ! o. 08 ! o. 16 ! 1. 52-_j6. 3_0] 8 ~ l 5-_ 80 ! 19. 36 I 2 . 52 ! o. 92 ! o. 84 

25 + 36 inesh • 15. 60 _J 1 . 08 _1 3. 6_<>__! _1 . 18 1 __ ~fl&.00 120. 4a f3o. 20 12s-:20 1 3, . 10 1 , 6. 16 ! , 9. 88 I , o .48 

36 + 100 11esh 77.52 I 98.54 I 95.20 I 98.60-~74f&o.301--71.10 r-59.78 T 63.74 TJ7~:3o I 80.78 I 78.88 I 88.42 

- 100 + 120 111esh 0.04 l 0.24 I 0.04 l 0.12 I 0.08 I 0.02 I Trace I T: lCe ~ TrAce I Trace I 0.02 I 0.02 I 0.04 

- 120 11esh 0.02 l o.o4 l 0.02 l 0.02 I 0.02 l 0.02 I 0.02 I 0.02 I 0.06 I 0.02 I o.o4 1 o.o4 1 0.02 

Total products 

Suiple Nos 

Weight reporting 

Size fraction 

+ 16 inesh 

16 + 25 inesh 

25 + 36 inesh 

- 36 + 100 inesh 

100 + 120 mesh 

- 120 111esh 

Total products 

3001$ 

I I I I I I I I I I I I 
100.00 1100.00: 100.00 1100.00 1100.00 I 100.00: 100.00 I 100.00 I 100.00 1100.00 I 100.00 I' 100.00 1100.00 

! ! ! _! __ ! ___ 1_ ___ !_ ___ J J _____ ! . 

I I I I I I I I I I I I 

40 A l 41 A l 42 A l 43 A l 44 A l 45 A l 46 A I 47 A I 48 A I 49 A l 50 A I 51 A I 52 A 
. _! - ! _! __ ! _____ ! I I I J _____ ! ! I 
~--I I I I I I ~S T- I ,-- , ,--i -.- - I -,~ I I I I I I % 
. ! ! ! - ! I I I I ! ___ ! I 
.---- .------- ~- ,-- 1- i i i i -j ,---- I I 

I I I I I I I I I I I I 
t--~~--t~~~-+-~~~+-~~~t--~~--t~~~-+-~~~ ....... ~~~t--~~--t~~~-+~~~· ~~-+-~~~ 

• 0.02 ! 0.08 ! 0.10 ! 0.2!_! ___ o.34Lo.12 I o.oe ! 0.02 I o.34 I o.98 J o.3o 1 1.44 ! 13.48 

! 0.26 ! J.24 ! 0.26 ! o.O!_! _ o.92! 0.24 T--1-.ooLO~so jo.821--3~4!1:06 I 2.25 ! 16.48 

l 1 .o4 l 41.80 l 3.84 I 14.20 l 11 .40 l34.Z8128.7a-~44 T27~92T 35. 76 I 22 .24 I 40.3Ql 45.16 

! 92.59 ! 56.82 ! 95.72 ! 84.66 l 81.28 I 64.82 I 70.08 I 47.98 I 70.88 I 60.16 !_72.-_~ l 55.~0 I 24.42 

1 9.o6 1 o.o4 1 0.06 1 0.02 1---0.0-2 T- o.02 l-o~-041 o.o-2To-:-02 I 0.02 1 0.02 1 0.02 I 0.02 
+-~~--t~~~--+-~~~+-~~~+-~~--t~~~1-~~~1--~~-+~~~--+.~~~+-~~~+-~~__.~~~ 

! o. 04 ! o. 02 ! o. 02 ! o ·~ ! _ o. 04 I o. 04 I o. 02 I o. 02 I o. 04 I o. 02 ! o. 04 ! o . 02 ! o. 04 
I I I I I ---,-- T- ~,---- I I I I I 

1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 I 100.00 I 100.00 I 100.00 1100.00 I 100.00 1100.00 1100.00 
! ! ! ! _!_ ___ ! I I I I _! ! ! 

e 

l 
" ,..., 
0 
00 
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I I I I I I I I I I I 

Samip le Nos l 1 B l 2 B l 3 B l 4 B I 5 B l 6 B l 7 B I 8 B l 9 B l l 0 B l l l B l l 2 B I l 3 B 
I I I I I I I I I I I I I 
..L_ --'-- I I I .I t Ji ----'. -- ··-'-------~---~ 

Weight reporting i -- x - T--% I x I % I x I x I x I % I x I x --,- % r- % l % 
L_ I ! ! ! ! ! ! J __ ! I I L__ 

Size fraction j--i I I 1
1 

I I I I I I I I 
• , ! ! J _J I I t I 

I + 16 mesh i --0.12-1 0.02 l Trace l 0.02 l Nil l 0.02 l 0.02 l Nil l 0.14 l 0.32 I 0.06 r- 0. 1£1 0.04 
1---------+----+-----t----t------1----+----+----+-----li--·---+----t----+-----+ 
: - 16 + 25 mesh : 0.82 l 0.16 I 0.28 I 0.08 I 0.06 I 0.26 I 0.30 I 0.20 I 1.00 I 2.68 I 1.44 l 0.60 l 0.46 I ______._ I I I I -• - .----------..1. ___ ...,__ ______ _ 

l - 25 + 36 mesh i 3.84 i--0.58 l 1.62 l 0.42: 0.30 l 1.30 I 3.82 I 0.80 I 3.06 l 4.26-:--B.16-~ 2.86 I 2.96 
I _______.._ _. • I I -• • 

l - 36. Joo inesh i 94.66 i-97.96 l 96.94 I 98.76 l 98.76 l 91.52 l 94.58 l 98.12 l 95.42 I 92.36 ~0.14 I 96.02 I 96.~2 
I _______.I. ___to .. I I ___ .. -- ----' • 

l - loo+ 120 inesh i o.44 l l.oi-1 0.92 l 0.62 l 0.16 l 0.14 I 1.02 l o.5o I o.34 l o.3~--il.14 l o.32 I o.36 
1---------+---~f------+----+-----1-----1----+----+----+---~i-----+----t-----f. 

1 - 120 inesh I 0.12 l 0.24 l 0.24 l 0.10 I 0.12 1 0.16 l 0.26 I o.3s I o.o4 I 0.06 I o.o4 I 0.08 I 0.08 1----------------..... ------..... ~----1~----...... ______ ...., ______ ,._ ______ .,_ ____ ,... ______ ..., ______ ..,_ ______ .,_ ____ ..,. ______ .... ____ __ 
I I I I I I I I I I I I I t 
l Total products l 100.00 l 100.00 l 100.00 l 100.00 l 100.00 l 100.00 l 100.00 l JOO.OD I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 
! I ! ! I I I t I I t I I t 

I I I I I I I I I I 

Sample Nos l 14 B I 15 B l 16 B l 17 B l 18 B I 19 B I 20 B l 21 B l 22 B l 23 B l 24 B l 25 B 
l ! ! ! ! ! ! ! - ! - -- ! t ' 1 

26 B 

-
% 
-
-

a.so 

Weight reporting i,-- Xt1 X 11 X 1 X 1 X t x I x 1 % I % I % t % r % I 
I I I I I I I I I I 

______I. _ _t I I I .I _ I. 1 -- I J. 

Size fraction r- l l l I I I I I I --r---- --.---- ----. 
-~ . ! ! ! ! ! _! __ ! ___ J ___ ! 

I + 16 inesh r- 0.02 l L.54 l 0.48 l 0.46 l Nil I 2.48 l 0.64 l 0.22 I 2.44 I 10.22 I 0.80 I o. 12 l 
--
3.42 

I •-- ---• I I I -- •---~ ---'-

- -: - 16. 2s inesh i o.38 l-9.92 l 2.54 l 1.80 I o.64 l 6.86 I 4.98 l 2.32 I 1.44 I 30.42 I 3.56jo.16l 
1---------+---__,1------t-----+----+----+-----tf-----+----+----+-----1--~--+----+ -

16,92 I 

fJ' 
__ , 
78.96 l OQ 

11> __ , 
h.1 0 .16 l 
0 __ , 
\.() 

0.04 • 

25 + 36 mesh 1 __ 1.70 I ~.14_J 9.08 l 4.92 l 2.94 ! 24.68 ! 20.80 ! 9.62 ! ~4.90 1__!3·~ l__~_,_._22 l__ 4.08J 

36 + 100 11esh i 96.94 i-63.14 I 87.76 I 92.44 I 95.96 l 65.66 I 73.40 l 87.16 I 14.68135.64-f13.72l 94~41 
..t. __ _l .I I I I I I __ j ___ __j,__ __ ·------~--~ 

JOO + 120 inesh 1-o-:-76-fC>.~l o.o8_J o.30 ! o.38 ! o.24 l 0.14 l o.5~ !_0.42 l__0.06 I 0.62 I 0.24 I 
- 120 11esh f--0.20-!o.08 ! 0.06 ! 0.08 ! 0.08 ! 0.08 ! o.o4 l 0.14 ! o. 1~ l 0.06 !0.oiT--= 0.061 

I I ,------ I --- I I I I I -- I 
Total products I 100.00 I 100.00 I 100.00 l 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 

3
QQl- ! ! ! ! - I I I I I • 

,---~. -----. 
100.00 I 100.00 l 100.00 l 100.00 

! ! ! e 
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I I I I I I I I I I 

I Suiple Nos I 27 B I 28 B I 29 B I 30 B I l C I 2 C I 3 C I 4 C I 5 C . 6 c 7 c 8 c 
I I I I I I I I I I I 1 I I 

9 c 
1-----------------+-------+-------+-------1--------+-------+--------+-------1--------+-------+--------+-------+-------11-------
: Weight reporting l X I X I X l X I X I % I % I X I % I % I % I % I % 
·-----------------+-------+-------+-----~-------+-------+--------t-------+-------+-------+--------4f-------+-------+ 
I Size fnction I I I I I I I I I I I I I 
I I I I I I I I I I 1 1 I I 
I 

l + 16 inesh l 2.40: 8.86: 3.84: 4.74: 3.34: 6.o4 I 13.16 I 18.oo I J.10 I 3.9o I 44.62 1 47.64 1 23.20 
I _________.._ • I I I I J. - _ _. ____ __.l - --• --- • • 

I - 16 + 25 11esh r 13.34 l 18.72 I 19.32 I 22.44 I 1.08 l 1.30 I 3.46 l 3.84 I 1.32 l 3.28 l 17.30 I 6.60 I 3.83 

25 + 36 mesh I 25.00 l 23.76 I 41.42 I 38.08 I 1.20 I 0.94 I 2.54 I 3.32 I 2.70 I 6.02 I 14.38 I 7.90 I 4.60 

- 36 + 100 •esh l 58.86 I 48.30 l 35.26 l 34.58 l 88.32 l 90.02 I 79.76 l 74.10 I 94.08 I 86.02 I 22.86 I 36.76 I 62.92 

100 + 120 mesh 1-~~L 0.28 I 0.10 l 0.12 l 3.86 l 1.26 j 0.72 J ~40 I 0.54 I 0.40 l 0.32 l o.~~-1 3.30 

- 120 mesh i_-~12j 0.08 ! 0.06 ! 0.04 ! 2.20 ! 0.44 J 0.36 I 0.3~ 0.26 C O~S J __ 0.32 I 0.78 ! 2.02 

Tot~l products 
i--- I I I I I I 1 -~,--- ,-- i I I 

I l 00 . 00 I l 00 . 00 l l 00 . 00 I l 00 . 00 I l 00 . 00 I l 00 . 00 I l 00 . 00 I l 00 . 00 I l 00 . 00 I l 00 . 00 I 100 . 00 I l 00 . 00 I 1 uO . 00 
I I I I I I I I I I I I I 
• • .t_ -'- l • -------" ________.J____ • 

I 

l Suiple Nos 1 D 40 D 
I 1-----------------+-------+-------l Weight reporting X X 
·-----------------+-------+-------- ~ Size fnction 
1-----------------+-------+------I + 16 lleSh 0.42 7.00 
·-----------------+-------+------
: - 16 + 25 inesh 0.76 5.08 
1-----------------+-------+------I - 25 + 36 inesh 1.32 19.66 
1------------------+-------+-------- 1 - 36 + 100 NSh 95.18 67.26 
1------------------+-------+-------l - 100 + 120 inesh 1.66 0.56 
1-----------------+-------+-------l - 120 inesh 0.66 0.44 
·~~~~---------+------.... ----~ I 
l Tot~l products 100.00 100.00 
! ________________ __,,_ ______ _._ ____ __ 

3001S 

e 

iJ 
~ 
I..! ..... 
0 
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I 

Suiple Nos 62 A 1 53 A 
-----~l __ ~• __ _L_ --- ! -- ! ! ! i ! ! ! ! 

54 A 55 A 56 A 31 8 57 A 58 A 59 A 60 A 61 A 32 8 

WPi ght reporting .----- ,-i l I l I l I l I l I l I l I l I % I % I 
I I I L_ __ _J ! ! ! ! ! ! J % 

Size fraction ~ -- --.---~ l I I I I I 1 
--------------+--~--_,_ ______ ..,_ ____ _,_ ______ ..,_ ____ -+-------+------+-------+--------------11-------+------1 

• 16 -.sh 2.06 D.16 0.60 l o.58 0.12 0.18 l 0.26 l J.11 0.20 l 0.51 I 3.48 I J.11 I 
------------+------+--------1--------+--------1-------t---------11-------+-----~1-------t-------t----------+--------1 

16 + 25 inesh 5.28 1.32 2.12 l 2.60 2.11 1.21 l 1.92 l 3.31 0.91 l 1.60 I 13.96 I 3.46 I 
--------------------1--------+-------+-------+--------+------+--------+------+--------of-------+--------+--------+-------1 

25 + 36 inesh 32.98 13.82 11.01 : 11.92 11.81 35.22 l 18.12 I 36.96 11.30 1 56.50 1 31.20 I 20.08 I 
I 

- 36 + 100 inesh 59.60 51.00 19.86 l 51.80 19,51 62.86 l 19.21 I 58.12 84.36 1 38.26 1 50.68 I 15.16 I 
---------------+------...,..-------+------+---------+-------+---·----+-------+----~--+-------+--------11---------+-------1 

- 100 + 120 inesh 0.01 0.01 0.02 l 0.02 0.02 0.12 1 0.08 I 0.06 0.12 1 0.01 1 0.60 I 0.12 I 
- 120 inesh 

Total products 

I 
0.04 0.06 0.06 l 0.08 0.04 0.08 l 0.08 l 0.08 0.08 l 0.0~ ! O.O!__l ~04_, 

.-- - ,-- --, 1 1 I I I I I I I I 
I 100.00 I 1Do.oo I 100.00 l 100.00 l 100.00 I 100.00 I 100.00 1 100.00 l 100.00 l 100.00 I 100.00 I 100.00 I 
I I I I I I I 1 I 1 I 1 I ------ . 

Sa111Ple Nos 

Weight reporting 

Size fraction 

+ 16 inesh 

16 + 25 11esh 

25 + 36 11esh 

- 36 + 100 inesh 

- 100 + 120 inesh 

- 120 111esh 

Total products 

3001.--

I I I I I I I I I I I I 

33 a I 34 a I 35 a I 36 a I 37 e I 38 e I 39 e l 10 a I 11 e I 12 e I 43 e I 44 a I 
I I I I ! _J_ J _ ! J J __ J _ _J ____ _J 
j l .--- l j l -.-- l I l 1 % 1 l 1 % I % I % I % I % 1 
I I I _l__ __ ! L ! ! ! ! ! _! ! 
j r i - l- --, I I I I 1 I I l 
I I I J_ _ ! J ! ! ! ! ! _! _! 

i 0.06 :- 0.61 i 1.941-- 0.80 l o.56 l 0.81 l Loo I 0.12 I 1.82 I 1.96 I l. 11 I J.01 I 
~--~---~---~---•- ______.___ I____ I .l I I J_ I 

i 1.86 r 3.6o i 19.66j-- 2.02 I 1.52 l 3.78 I 2.30 I o.96 l 5.94 I 1.61 I 3.11 I 1.10 ! 
l 15.7~J 20.58 L 31.121 18.161 16.80 l 21.80 ! 2.L10 l 21.38 \ 12.18 \ 36.12 ! 31.06 ! 2~62_ .. 
L~,,54 i~~ 31.2ol___7~.68 1 8D.88 1 13.12 1 12.18 1 11.08 1 19.90 1 _53.8~ 1 60.88_J 64.6_!_. 

i 0.21 i o.9a i o.381 o.3o I 0.20 I 0.12 I 0.20 I o. 11 I 0.11 I 0.06 I o. 12 lo.22-l 
!__o_.04 I _ _c>_:_~_c>_._1_0j_o~~! 0.01 l_ 0.01 ! 0.02 ! 0.02 ! 0.02 L 0.01 l ___ o.~~ -~0_1J 
f i- i - --.- -- I i I I I I ,----~, - - ---j 

l 100.00 l 100.00 l 100.00 l 100.00 : loo.oo l 100.00 l 100.00 l 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 

I I I I_! I I I I. I I I 

45 8 

-
% 
-
-

0.48 
-
1. 76 
-

20.80 
I '"":: 

__ , 
~ 16.11 1 (,/'::; __ , 
~ 

0.20 1 hi .... --1 .... 
0.02 ' -

100.00 
i 

e 
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I t I I I I I I I I I 

I S~le Nos l 46 B l 47 B I 48 B I 49 B I 50 B I 51 B I 52 B lxxxxxxxxl 10 C I 11 C I 12 C I 13 C I 14 C 
I I I I I I I I I 1 I I 1 I 
1~~~~~~~~--t1--~~--<1--~~~+-~~~+-~~~+-~~~-r~~~-t-~~~-+~~~--t~~~~1--~~~+-~~~+-~~~-+ 

I Weight reporting l l l l l l I l I l j l I l lxxxxxxxxl l l l I l I l I l 
1~~~~~~~~~-r~~~~~~~-+~~~-.~~~--ti--~~~1--~~~..-·~~~....-~~~-r~~~~~~~-+~~~--t~~~~i--~~~ 

l- Si:re fr•ction I I I I I I I 'xxxxxxxx I I I I 1 
! ! ! - ! ! ---- L ___ J I I J___ ! ! ! 

+ 16 inesh : 1.16 ! o.361 o.32 1 o.58 1 2~32T 4~88T_o_.-o8-i;;;;~~x-;r-4~7o 1 12.60: 59.161__2_._60 I 13.62 

16 + 25 inesh l n.1~ l 3.5~ l 1.76 l 3_._1aT-6.06l-12.48_J_3.06l~~-~~ICKIC-;r-u-:1~ __ ,_._18 I 16.82 I o.9o 1 1.44 

- 25 + 36 inesh l 29.7~ l 25.88 l 19.30 I 20.-38J-24.i'O-j 30.001 31.14-l~xxxxx~r o.88 I J.18 l 13.10 l 1.04 I 1.26 

3o + 100 inesh • 48~98 I 69.78 !_ 78.36 I 75.66166-:741 52.48 I 64.80 lxxxxxxxxl 86.80 l 71>.88 1~2 l 88.96 l 79.12 

100 + 120 inesh , 0.32 l 0.3~ l 0.18 l 0.12 J O. 141--0.12!0:16 lxxxxxx~!S,3o I 5.32 l 0.28 l 5.08 l 3.34 

- 120 inesh . ~·~~ l -~~ L_ 0.08 1 0.061-- o.o4-j o.o4-f o.o4-Fxxxu;;i - 1.56j----i:-24 1 o.12 _ _L_~2 l 1.22 

Total products 
I I I I -- --.--- -j-- --.--- -.- I I I 1 

100.00 ! 100.00 l 100.00 l 100.00 l 100.00 I 100.00 I 100.00 lxxxxuxxl 100.00 I 100.00 I 100.00 j 100.00 I 100.00 
! L_ ___ I I I I I I L__ ! f 

I I I I I 

S~le Nos 15 c l 16 c 1 11 c 1 18 c 1 19 c I 20 c I 21 c I 22 c I 23 c I 24 c I 25 c I 26 c 1 21 c 
! ! _ ! _ ! ! I I I 1 _l_____ ! f f 

Weight reporting 1 l I l 1 i-,--l- --.- - l - i l T l I l --i l I l t - . l - ~' l 
! ! ! ! ! - J ___ ! -- ! __ J___ I !__ ! ! 

Size fr•ction j I 1 I I -.--- I ~-----.--- I I I I 
I I I I I I I I I I I I I 
+-~~---lf--~~-+-~~~-+-~----+~~~-t--~~~t-~~--t~~~-+-~~~-+-~~~+-~~--<1--~~-+ 

+ 16 11esh I 21.02 ! 1.82 I 3.46 ! 30.18 I 1.40 I 1.68 I 15.18 I 0.52 I 3.70 I 30.66 1 2.26 ! 8.38 ! 33.02 

16 + 25 11esh l 6.44 l o.58 I o.64 : 4.4o I o.-541--o.5oj3:98f0-:-48T-o:64 I 4.24 I o.64 I o.54 I 2.94 
- - - 1~~~~~~~--+-~~--t--~~-+-~~~t--~~-+-~~~+-~~-+~~~-+-~~~1--~~-+-~~~+-~~--11--o~~--~~~ 

- 25 + 36 inesh l 5.84 l 0.60 l 0.70 I 5.18 I 0.74 I 0.68 I 5.12 I 0.72 I 0.76 I 5.00 I 0.90 I 0.50 I 2.94 

36 +loo inesh I 61.04 l 91.36 l 91,32 I 54.38 I 90.14 I 93.22 I 10.14 I 93.38 I 90.44 I 56.24 I 92.04 I 83.92 I 51,90 
• • I I I I_____ I l_ _I___ • • i 

100 + 120 inesh l 5.54 l 4. 74 l 3.14 I 4.12 l 5.341-3: 12lLl2T-4~o2TLl6f 2. 78 !_~6 l 5.50 I 2 .12 t-,J 

- 120 inesh 1 0.12 1 o.90 1 0.14 1 J.14TL24-i 0.80 i J.66j-- o.88T o.8oj--1~08: o.so I 1.16 I 1.08, '"' ,._ ______ .,_ ____ ,... ______ ..... ______ ..,. ______ .,_ ____ .... ______ .... ______ ,._ ______ ,._ ____ --4...,_ ____ ..., ______ ..,. ______ , 

I I I I I I I I I I I I I I 
Total products l 100.00 l 100.00 l 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 

! ! L_ ___ ! I I I I I I I _J__ ! ! 

3001$ 
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I I 

I Size fraction i i r I I I I I I T -i ---.------i 
I I I I I I I I I I I I I I 
1-~~~~~----t~~~--t~-----+----~-+~--~-+~~~-+~~~--+-~~~-+-~-~~-+-~~--+---~--+---~--+-------+ 

: ... 16 111esh I 1.28: 1.04: 18.80: 2.04: 6.3o: 11.38 I i.80 I 3.58 I 14.38 I i.34 I 6.o4 I 28.86 1 2.50 
I •-- -• I I I • I l •-- - •- I 

-: - 16 + 25 11esh i 0.66 I 0.90 I 3.50 I 0.90 I 0.80 I 6.36 I 1.02 I 0.72 I 8.64 I 0.48_/_ 0.74 I 9.30 I 1.16 
1~~~~~--~~-+--~---+-----~+-------.__-----+-------+-------+-------.f.------4-------+-------+-------.f.------41----~ 

l Sa.ple Nos l 28 C l 29 C I 30 C l 31 C l 32 C I 33 C I 34 C I 35 C l 36 C I 37 C l 38 C I 39 C I 40 C 
I I I I I I I I I I I I I I I ---• ---- I I I I ---- ._ ·- ----- _._ 

II Weight reporting 11' i ii i I % I i ' % I % I % I % I % I % -,- % I % ' % 
1 I l ___ ! ! ! _! __ I I I I I 

l - 25 ... 36 mesh l 0.76 l 0.70 I 6.46 I 1.24 l 0.76 I 7.88 I 1.44 I 0.80 I 10.06 I 0.76 I 0.72 I 9.22 I 1.88 
I I I I I I ___ _.____ 

I - 36 ... 100 mesh i 90.94 i 81--:-74 T 68.08 : 9o. 10 I 90.24 : 64.10 l 9i.18 : 9i.90 l 63.06 I 93.o4-r- 89.02-150.oo 1 89. 14 
~ I - - - I 

l - 100 + 120 inesh l 5.24 I 2.94 I 2.52 l 4.42 I 1.56 I 2.80 I 3.72 I 2.42 l 2.52 I 3.66 , 2.82 l 1.44 l 3.98 
I L_ - I --- - I I - - I --- - ·-· ~ 

: - 120 111esh i 1.12 i o-.681-o.64 I 0.10 l 0.34 I 1.48 I C.84 l 0.58 l 1.34 l T721- 0.66 l 0.18 I 0.74 , ________________ _., ______ ..,. ______ ,._ ______ ..,_ ____ .... ______ ...., ______ .... ______ .,_ ____ .... ____ ......... ______ .... ______ .,_ ____ ,..., ____ __ 
I I I I I I I I I I I I I I 
l Total products l 100.00 l 100.00 I 100.00 l 100.00 l 100.00 l 100.00 I 100.00 I 100.00 I 100.00 l 100.00 I 100.00 I 100.00 I 100.00 
I I I I I I I I I I I I I I 
• • -- ' • t • • t - - ,___ ------'----- _____L__ --- , 

I I t t t t t I I I I f I t 
I S~mnle NOS I 41 C I 42 C I 43 C I 44 C I 45 C I 46 C I 47 C I 48 C I 49 C I 50 C I 51 C I 52 C I I -... I I I I I t I I I I I I I 
I I I I t I I I I t I I I I I I - "' ' • • • • -- I -- • f 

•, Weight reporting ii i •.· i ~ I i I i I % I % I % I % I % I % I % I I I I I I I I I I I I I 

53 c 

--
% 
-'1 Size fraction •, '1 '1 I I I I I I I I I I I I I I I I I I I I 

_A__ I I I I _ _t.__ ------'---- • 

+ 16 111esh ~.68 T 26.72 L2.3_~ ! . _8.28 ! 37.06 ! 0.82 ! 10.10 ! _40.50 l 0.86 I 15.08 l 29.98 l 23.24 l 
16 ... 25 mesh r o.94: 1.14 J_i.18 ! i.02 ! 6.56 ! o.54 l 1.46 ! 9.10 L_ o.42 : t.36 r-10~41 2.14_J 

-
10.22 
--

1. 18 
--
1.24 
--i 

- 25 + 36 mesh i l.06 T- 9.9B l _3.60 ! 0.92 ! 6.86 ! 0.84 ! 1.42 J 10.12 !_ 0.68j_ 1.2~15.74 I 3.38_J 

36 + 100 mesh i--85.ZO J--53.~ l 88. )2 l 87.56 ! 47.86 ! 94.44 ! 85.34 ! 38.16 L_9~2 J_80.20j_41.5~8-~0 J 

100 ... 120 11esh luil i.28 I 2.96 1 i.84 I 0.18 1 2.86 l i.26 l o.98 I 2.80 I i.12 l i.02 I 2.s8 l 
-------------+-------if-------+--------f-------+-------+--------il------+--------f-------+------+-------il--~--+ 

- 120 11esh l 0.40 I l.18 l 0.40 }_ 0.3! ! _ 0.88 L_ 0.50 ! 0.42 ! 1.14 !_ 0.52_L_0.40j_~2 _ _l __ 0.56 ! 
i i' --.- I I I I I I I ___ j ____ j_ I 

Total products 
I 

~· 
l 100.00 l 100.00 I 100.00 l 100.00 I 100.00 l 100.00 I 100.00 I 100.00 I 100.00 l 100.00 I 100.00 I 100.00 l 
I I I 1-1 I I I I el I I I 

85.86 l 
--1 
1.24 I 
--1 
0.26 I -

100.00 
i 

l 
(0 

1-.i .... 
(JI 

e 



e e e 
SCREEN ANALYSES OF DIIHV GLASS SAND SAMPLES MPL 1204 

I 1 I I I 

I S~le Nos I 54 C I 55 C I 56 C I 57 C I 58 C I 59 C I 60 C I 61 C I 62 C I 63 C I 64 C I fiS C I 66 C 
I I I I I I I I I I I I I I 
1~~~~~~~~--<1--~~---1r--~~-t~~~-+~~~-+~~~-+~~~-+~~~-+-~~~-+-~~~-+-~~~-+-~~~-+-~~~-+-~~--

I Weight reporting I % l % I % I % I X I % I % I % I X I % I % l % I % 
1~~~~~~~~--<1--~~---1r--~~-t~~~-+~~~-+~~~-+~~~-+~~~-+~~~-+-~~~-+~~~-+-~~~-+-~~~-+-~~--

-I Size fr•ction I I I I I I I I I I I 
! ___ l ___ l___ _ __l___ 1 _J ____ _l_ ____ _J ! ! ! i • 

• 16 llHh . 43.24 t-UoT1t .62 1_=2s.~£11.-~Jl-1 .oo ! 21. 10 l 3.96 l 17 .98 l 30.56 ! J.22 l 1 .66 l 26.26 

16 • 25 inesh ~3o 1-0_.84 -r Lsaj_ 11:o_!_f_,.01q 2-:12r--10:~~4 ! 3. lo 1 ls.9o 1 0.60 1 2.so 1 ls.2s 

- 25 • 36 aesh • 11.421~04 L_Ls6_l_16.46 i _1·54 l 2.06 L 16.ss ! 2.20 ! 3.3o I 2i.10 I o.9s I 2.60 I 16.so 

36 • 100 tnesh I 34.94 I 93.68183~-r44.76-j~~2s l 83.38 l 41.32 l 84.00 I 70.52 I 29.82 I 92.92 l 85.84 I 36.66 
1-----------t----+----+-----<1-----t-----+----+----1-----+----+----+----+-----<1----
I - 100. 120 aesh : 0.90 I 2.70: 1.30 I 0.90: 3.18 l 1.18: 2.16: 8.34: 4.98 I 1.40: 3.72: 1.18 I 2.72 
1~-------+----i-----+----t-----1----+-----1>------t-----t-~---+-----11-----1--~-+---

I - 120 11esh : i.20 l o.44 : o.34 l ]. 16 I o.so I 0.26 I J.42 l o.36 I o. 12 l 0.62 I o.56 l 0.22 I 2.2s , ________________ ,._ ____ .... ______ ...., ____ ~1o-----~------.... ----..... ______ ...,. ______ ,._ ____ .... ______ .... ____ --4lo------e-------
I I I I I I I I I I I I I I 

-l Tot•l products I 100.00 l 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 
! ! I I I I I I I I I I I I 

I I I 

S~le Nos 67 c : 6s c I 69 c I 10 c I 11 c I 12 c 
! J l ___ _l_ _ __J I 

I 13 c l 14 c I 1s c I 76 c I 11 c 
L ___ ! ! !_ ! 

I 1s c I 19 c 
! ! 

Weight reporting 

Size fr•ction 

% 
-
-

1.66 
--

• 16 NSh 

I % I % --.----~ --%--r-i -----.--- -- -%-j % I % I % I % I % I % 
! 1 __ ! ____ L __ _J ______ J _____ 1_ __! ! !_ ! ! • 
I ,--------.---- ---j- ---- j-- -----.--- - --, I I I I I 

! _J I I I I I ___ ! J__ __l_ ! ! ___ i 
I o.12_Js~66 1----30~4 i t.ss r- a.soi 29~22r ~-·~! 15.14 !_~6.96 l l .44 ! 13.66 I 32.92 • 

0.72 - 16 • 25 aesh 

25 • 36 11esh 

- 36 • 100 11esh 

I o.52 -i--2~02T-1s.14 i 1.04 i-2.31>-1 16.2s i- Lao I 2.40 I 1s.s6 I o.5s I 2.10 l 14.68 I 
--·i 

100 • 120 11esh 

- 120 11esh 

l o.s4 l 2.02 l 21.02 I 1.42 I 2.46 I 11.10 I 2.ss I 2.24 I 18.96 I o.1s 1 2.12 I 11.22 I 

l 93.66 J ~s.94J 21.26 I 91.s4 l ss.44 I 32.s4 l ss.42 J 1s.so j_:3.6_~_ 92.62 ! 19.86 ! 3o.so J 

I 3.64 I 1.10 l -1-:42j u8 !1-.ll2f-2.06 l 3.6o I 0.10 l 2.34 I 3.94 l 1.28 I 2.12 I 
I I .l __ __I___ _ ________.._l ___ _ I .I .I I I .I 

I 0.62 J o_~6 l_ 1-:32f o.54 i- 0.28/ l~-9o i o. 14 ! o. 12 ! __ 2.24 L o.64 ! o.38 ! 1.96 ! 
I I I -~,------~,--- -j -j-- I I I I I I 

Tohl products l 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 
! ! ! ! __ ! ___ _L_ __ L ! ! L ! ! ! 

3001S 

l .26 I 
--1 

92.94 I 
--1 
2.94 I 
--1 
o.4s I 

I 
I 

100.00 I 
! 

e 

~ 
OQ 
~ 

'"' .... .. 



I 
I 
I 
I 
I 

SU1Ple Nos 

SCREEN ANALYSES OF DIIMV GLASS SAND SAMPLES MDL J204 

I 

80 A 81 A 82 A 83 A 84 A 85 A 86 c l 87 c 88 c 89 c 90 c 91 c 
_. __ _J ! ! ! ! ! - _! __ ! __ ! ___ ! __ ! ! 

I Weight reporting I x I x I x I x I x I x I x I x I x I x I % I % I 
I I I I I I I 1 I I I I I I I _________. _____., • • • I l - I -·- -- I --- •- --- •- I I 

I Size fraction ,- I I I I I I I --i-----.----, I I l I I 1 I 1 I I 1 I I I I I 

I ... J6 11esh l 9.54 I 25.94 : 1.84 : J2.32 : 44.94 I 2. JO I J2.06 I 46. J6 I 2.20 I 22.88 I 2.40 I JS.54 I 
1-~~~~~~~--+~~~-t-~~~+-~~~1--~~-4~~~--f-~~~+-~~~1--~~-4~~~--f-~~~-t-~~~-t-~~--+ 

92 c 

% 

6.92 

I - 16 ... 25 11esh : 2.26 I JS.96 I J.56 I 2.82 I 9.28 I J.32 I 3.44 I 11.80 I J.46 I J3.86 I J.34 I 9.J4 I 3.40 
I ______. -- _______. I I I I I -- ·-- I -- _____ __. ___.______ ___ -•- I 

l - 2s ... 36 11esh r- 1.88 I J9.44 I 2.26 I 2.42 1 8.62 l J .9o I 2-:92l-Jl.06l- 2.-J8T- J6~44 l J .42 I Js. J6 1 3.68 
I I --- • - I - .. - I ___.__ -- I 

l - 36 ... 100 11esh i 84.14 l 33.66 l 90.58 l 81.34 l 33.80 l 89.76 I 80.42 l 29.1Zi--9J.06 l 44.J8 l 90.52 I 58.88 I 83.78 
I --• -• _.. - I - - •- -'-------- •-- I 

: - lClo ... 120 11esh r--J-:-78 l 3.o8 l 3.20 l o.84 l 1.26 I 4.32 l o.9o I 1.30 I 2.12 l J.80 l 3.9o l 0.18 l J.84 
I 

-1 ·- J2o 11esh I o.4o I J.92 I o.s6 I 0.26 I 2. Jo I 0.60 I 0.26 I o.s6 I o.38 I o.84 I o.42 I a.so I o.38 
I --• --• . . . . . -- • - --- •---- ~---- •- • . 
I i - I I I I I I ---.- -- l -1 --- l I I 
I Total products I 100.00 l 100.00 I JOO.DO I J00.00 l 100.00 I J00.00 I J00.00 I J00.00 I J00.00 I J00.00 I JOO.DO I 100.00 I 100.00 
I I I I I I I I I I 1 I I I 
1 • 1-____ __ ' __ __ • _ t __ t _ t _____ ___J______r____ ____L__ ___ I__ t 

I 
SU1Ple Nos J 19 c 1 120 c I 121 c 1 J22 c I 123 c I J24 c 1 12s c I J26 c I 121 c I 128 c I 129 c I J3o c 131 c 

l_ - ! - ! - ! - ! - J __ J ___ _l_ ___ L__ __ _l_ --- l - ! --
x Weight reporting j--- X 1 % 1 % 1 % 1 % 1 % 1 % 1 % 1 % 1 % I % I % I 

I I I I I I I I I I I I I -
--
2.76 
-

2.02 
--
2.84 
--i 

8s.6o I __ , 
6.08 l __ , 
Q,70 I -

Size fraction 

... 16 lle!h 

- 16 ... 25 inesh 

- 25 ... 36 11esh 

I I I I I 1 I 1 I I I I I 
! _! ! ! ! ! J_ I I I I I ! 
! 11.96 ! 2.J8 ! 13.04 ! 1.54 ! 12.06 ! 1.54 ! 31.4~ ! _ 0.80 L1.10T __ 3.98 L 3.62 !_ 1.46 I 
!_J6.3_:__! 3.46 ! 8.oo ! 2.40 ! 1.14 ! J.9~ l_ 6.04 ! J.14 I 4.2o_l __ Ll4/ 2.8o__l_ J.68, 

i 2u2 ]__1.6~ l 1.20 l s.s8 l s.s8 l _ 4.o_~T- 4.481- 2.961 -i.18--T 3.48-f 3:32 ! 3.6o • 

- 36 ... 100 11esh L~3.20T 8Z~-«1-6.1.14T86.28l69.48 l 86.3-~T~49.~J--89.04--f 77.32--L84.00_[_8o._~61 86.82; 

100 ... 120 11esh r_-_4.s61 ___ 3.72 l 5.26 ! 3.48 l 3.28 ! -s.s8_j_7~2-~J-_-5-.60--LS.28-r 5.76J=- 9_._:_2 L_ 5.80 ; 

- 120 11esh I_~~~ l-~0.60 l 1.76 l 0.72 l 1.86 l 0.6~--r:_l.1~1--_ 0.46-f_-1-.72 I o:64_L_ o~iBT _ 0.64 ! 
l- ---- -,-- I I I I I I I -- ,------,--- I I 

100.00 
i 

Total products I JOO.OD I 100.00 I 100.00 I 100.00 I 100.00 I J00.00 I 100.00 I JOO.OD I JOO.DO I JOO.OD I J00.00 I JOO.OD I 
I I I I I I I I I a' I I I 

3;9 . . . . - -

~ 
Ql:l 

Cl> 

1-...l ..... 
VI 

e 



e - e • 
SCREEN ANALYSES Of DIIHl.J GLASS SAND SAMPLES MDL 1204 

I I I I I I I I I I t f I I 

Sample Nos I 93 C I 94 C I 95 C I 96 C I 97 C I 98 C I 99 C I JOO C I 101 C I 102 C l 103 C I 104 C I 105 C l 
I I I I I I I I I I I f I I 
I _I I I I I t I I .l _ 1 

Weight reporting I " I " I " I " I " I " I " I " I " I " I " j-%-j " I 
Size friction •

1 
•
1 

•1 •1 1 I I 1 1 1 1 f r I 
. ---• . . ! ! ! ! ! J I I ' I 

+ 16 inesh l 10.90 1 6.48 I 13.12 1 2.52 1 31.54 1 3.02 1 11.40 I 1.38 1 18.40 1 6.56 I 16.56 I J.18 I 14.10 I 
.,_~~-+~~~-+-~~__,1--~~--+-~~~+-~~--f~~~-+-~~~.,_~~-+~~~-t-~~---t--~~-t-~~~1 

16 + 25 inesh I 5.54 I 4.oo I 11.66 I 1.80 1 15.26 I 2.18 1 10.50 I J.24 I 11.48 I 3.9o I 18.02 I J.18 I 13.08 I 
_._ _._ __ _____.. ____ I I I I ___ _____._ I 

25 + 36 11esh I 5.46 I 3.84 I 13.32 I 1.86 I 18.92 l 2.52 I 10.62 I 1.30 I 11.M I 3.3.4119.66 j -2.22 I 14.26 I 
• ------• •----- • I I I I .I _ _j_ I 

36 + 100 inesh l 15.96 I 81.54 l 58.66 l 90.16 l 32.26 I 89.88 I 59.50 1 92.24 I 55,12 I 84.10 I 41.90-l - 88.30 j 54.44 l 
• ___ I _ _. I I I I I I _ _ __ .l t 

100 + 120 inesh I 1.56: 3.84: 1.88 1 2.66: 1.54 1 2.02 1 1.38: 3.32: 2.00 I 1.74 I 2.-48-i 6.68j 2.16 I 
~ I 

- 120 inesh l o.58 l o.3o I 0.16 l o.4o: o.48 l o.38 I 0.60 I o.52 I o.64 I o.36 I 1.38 I o.44 I 1.36 I ____________ _.., ______ ,.. ______ .... ____ --4 ______ ..., ______ ..... ______ ..,. ______ .,_ ____ ..,. ______ ,... ______ ..,. ______ .,_ ____ ..,. ______ , 

I I I I I I I 1 I f I f 1 1 
Tot11 products I 100.00 I 100.00 l 100.00 J 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 l 100.00 l 100.00 I 

I I I 1 1 1 I I I I I f I f 

S1r.ple Nos 
I I I I • I I I I t I I I 

I 106 c I 107 c I 108 c I 109 c I 110 c I 111 c I 112 c I 113 c I 114 c I 115 c I 116 c I 117 c I 118 c I 
! I I I I I 1 I f 1 I f 1 I 
•-- --• _._____ I I I I I •---- _J_ I 

·'·lhtreporting I " I " I " I " I " ' " I " I " I " ' " ' " ii--; " ' I I I I 1 I I 1 I 1 f I I I 

1 I I I I I 1 I I I I I I I 
I I I I I I I I I I I I I I ,_ I 

:' .: friction 

I 4.34 I 26.14 I 1.921 22.081 3.36 I 18.36 I J.42 I 14.48 I 1.16 I 14.10 I 1.36 I 20.10 I 1.46 I 
.a ____ I I. .I. I I I I I I I f 

+ 16 inesh 

i - 16+ 2511esh 3.00 20.04 4.80 26.02 J 2.54 18.24 1.44 13.82 J 1.26 I 11.08 1.32-.--18.32 f 1.44 I 
I I 
I - ~5 + 36 inesh 3.24 21.56 4.o4 26.02 I 2.12 22.92 i.92 14.96 I i.60 I 12.16 ~.16 23.90 I 2.18 I 
I I 
I - 36 + 100 11esh 87.26 30.30 80.86 24.16 I 87.10 37.36 91.30 51.32 I 90.38 I 58.30 90.96 33.80 I 90.66 I 
I f 
I - 100 + 120 111sh 1.84 1.00 l.84 o.86 I 3.82 1.86 3.42 3.12 I 4.88 I 3.36 4.oo 2.82 I 3.62 I ,_ _, 
: - 120 111esh 0.32 o.96 o.54 o.86 l o.46 1.26 o.5o 1.10 1 0.12 I 1.00 0.60 1.06 I o.64 I 
1 ' 1 1 I 1 f f 
l Tot1l products 100.00 100.00 100.00 100.00 I 100.00 100.00 100.00 100.00 I 100.00 I 100.00 100.00 100.00 I 100.00 I 
! I f f f ! 

i 
t-.1 

a-

3001S 



~EEN ANALYSES OF DiIMU GLASS SANO SAMPLES MDL 1204 

I I 

SM1Ple N<>s 76 A 63 A I 64 A I 65 A I 66 A I 67 A I 68 A 
L ! ! ! ! ! 

69 A I 70 A I 71 A I 72 A I 73 A I 74 A I 75 A 
I I I I I I I I 
• _____l_ _J J 

Weight reporting j--,--, % I % I % I % I % -i--% T- % -- j -- % .--- % -j --i-r % I % I % 
I I I 1 I I I 1 I I I I I I 

Size fractiOrl I I I I I I I I I I I I I I 

+ 16 inesh L~.2~ _ _! l .30 ! o. 16 l 0.32 l o.40 l_ ~8~ __ o. 74 I l .38 I o. 12 I 0.24 I 1.22 I 1. 74 ! 0.42 ! 0.32 

16 + 25 11esh f 2.44 I 3.42 I 2.40 I 1.94 I 2.66 I 2.54 I 3.26 I 2.68T-i.86-ll.84T 5.32 I &.02 I 2.20 I 2.46 
....________ ____ _. -- -- .I__ I - I _._____ ___ ___J_ - ' ' 

- 25 + 36 inesh i 42.04 I 37.74 I 47.70 I 37.00 I 43.72 I 39.00 l 4~9<>T 47.52j-6J.44 ,-3Ll4-r~so1 48.96 l 56.28 I 57.10 

36 • 100 inesh I 55.26 I 51.so I 49.12 I 60.10 l 53.16 I 57.48 I 41.04 l 48.38 I 35.54 l 59.62 I ?6.62 l 44.24 I 41.06 l 40.06 

100 + 120 inesh L_o·~L-o.~2 l Trace ! 0.02 ! 0.02 L ()_-0'!.J 0.02 l 0.02 I 0.02 I 0.04 l 0.02_1 0.02 ! 0.02 ! 0.02 

- 120 inesh L ~·o~l 0.02 l _ 0.02 l 0.02 l o.~4 L -~~.!J o.o4 I o.061-o:-ii21 0.02 l 0.02 I 0.02 I 0.02 J o.o4 

Total products 
i I I I I I I -,-- - - j - .- -- -j - --, 1 I 

l 100.00 l 100.00 l 100.00 l JOO.OD l 100.00 l 100.00 I 1~0.00 l JOO.DO I 100.00 I 100.00 I 100.00 I 100.00 l 100.00 I 100.00 
L __ ! - ! - ! ! L __ L__ I I I I I - !_ ! 

SCREEN ANALYSES Of DIIHU GLASS SAND SAMPLES MDL 1212 

I I I I I I I I I I I 
1 S~•nle Nos 1 77 A 1 78 A I 79 A I 80 A 1 81 A 1 82 A I 83 A I 84 A 1 85 A I 86 A 1 87 A 1 88 A I 89 A I _.,.. I I 1 I I I I I I I 1 I I 
I I I I I I I I 1 I I I I I I 
' __L__ -- _I._ _. I _l_ - -•---- ---' • • 

I Weight reporting i % I % I % 1 % I % I % 1 % -.---i-i ___ %_1_~ I % I % ' % I 
I I I I I I I I I I I I I I I I _______. - - l I I I I ---• ____ _______. - I I 

I Size fraction ~, -----. I I I I -.-----i - i i - i - --, I I 
1 I I I I I 1 I I I I I I I I 

90 A 

--
% 
-

1-----------+-----+------+-----1-------+-----+-----+------t-------+ 
l + 16 mesh l 0.66 l 0.36 I 1.34 I 0.32 l 0.08 I 0.24 I 0.22 l 0.32 I 0.72 I Not I 0.40 I 0.06 I 0.70 I 
r--------------+------+-----+-------1.__-----+----1-----~-----'""---+-----'1-----+----+----+-----+ 

-
L42 
--

I - 36 + 100 11esh I 34.62l 35.58 I 31.42 I 40.96 I 20.12 I 23.58 l2t>. l6 l 24. 18 j 22.86 jreceiv;clj -:,6.14 131-:-88T21.2ili 
1~---------+---4------+------1-----~---4------+------1-----+----+-----+----+---........ -----+---

I - 16 + 25 inesh I 3.82 I 3.38 I 5.74 I 2.54 I 2.78 I 2.00 I 2.08 I 3.26 I 3.92 lreceivedl 2.56 I 3.32 I 5.28 I 
I ___ _______. I l • I •- - --•--- -• 

I - 25 • 36 inesh l 60.80 I 60.64 I 61.46 l 56.12 l 16.98 l 14.16 l 71.46 l 12.18T72A2lN~ 60.84 I 64.16 I 14.80 I 
I -•- - _ _I._ I l -- ______..___ 

4.42 
--i 

62.80 l __ , 
31.34 ! 

l - iOO + 120 11esh I 0.06 I 0.02 I 0.02 I 0.04 l 0.02 I Trace I 0.02 I 0.04 I 0.02 I Not l 0.04 l 0.02 I 0.02 I , __ _ 0.02 I 

-
I - 120 inesh I 0.04 I 0.02 l 0.02 I 0.02 l 0.02 l 0.02 I 0.06 I 0.02 l 0.06 I received I 0.02 I 0.02 I Nil I 1----------------_.., ______ .,._ ______ .,_ ____ ~,,_ ____ ..., ______ .,.. ______ +-----""""4i------..... ------..... ------..-~-----..... -----+-------+ Nil 

I I I I I I I I I I I I I I I 
l__. products l 100.00 l 100.00 l JOO.OD l 1.0 l 100.00 I 100.00 I 100.00 I 100.00~I I 100.00 I 100.00 I 100.00 I 100.0~ 
! ! ! ! ! I I I I I ! J J J ! • 

rJ' 
oq 
~ 

N _. 
....... 



e e - e 
SCREEN ANALYSES OF DIIH!J GLASS SAND SAMPLES MDL 1212 

I l I I I I I I I I I I I I 

Sample Nos I 91 A I 92 A I 93 A I 94 A 1 95 A I 96 A I 97 A I 98 A I 99 A I 100 A I 101 A I 102 A I 103 A I 104 A 
I I I I I I I I I I I I I I 
I I I I I .l -"----··------- I 

"1eight reporting ' X I X I X I X I X I X ' X ' X i X T- %-----.--%----i % I % I % 
I I I I I I I I I I I I I I 
I I I I I I --·-· 

Size fraction I I I I I I I --------.-- i i --T i I I 
I 1 1 1 1 I I 1 I I I I I I 

+ 16 111esh ! o.32 l 1.76 l n.10 l 0.12 l L 10 L_ o.52_1 0.16 I o.34 I o.64 I 0.14 I 0.24 I o.36 I o.38 J 0.10 

- 16+ 25inesh ! 1.46 l 8.34 ! 1.76 l 1.44 l 1.18 L 3.081 1.34 I 1.76 i w4T-1.o211.54 i 1.621 l.9o l 1.08 

- 25 + 36 inesh 1 62.50 l 63.56 l 58.56 l 49.20 l 54.10 l 55.10 l 26.34 I )6.88 i 31.80 i 18.16r-31.14 i 30.18 I 15.12 I 24.12 

- 36 + 100 mesh l 35.62 I 26.16 l 39.52 I 49.~d l 27.56 l 41.24 l 72.06 l 60.94 l 57.94 l 79.92 l 60.96 l 67.12 I 81.66 I 74.42 
A I I I I __ ___L__ I 

- loo + 120 inesh l 0.02 1 0.10 1 0.02 1 o.o4 l o.o4 l 0.02 I o.o6l--o.02 i 0.06 i o. 14T o. 10 i o~: o.3o I 0.26 

- 120 inesh l 0.08 ! 0.06 ! o.o4 ! 0.02 ! 0.02 ! o.o4 ! o.o4 ! 0.06 I 0.02 l 0.02 I 0.02 I o.o4 ! o.o4 ! 0.02 
I I I I I I I t I I I I I I 

Total products l 100.00 l 100.00 l 100.00 l 100.00 l 100.00 I 100.00 l 100.00 l 100.00 I 100.00 I 100.00 I 100.00 l 100.00 I 100.00 I 100.00 
I I I I I I I I I I I I I I . . . . . . . ' ---- ----'- ' . 

I I I I I I I I I I I I I I 

Sample Nos I 105 A I 106 A I 107 A I 108 A : 109 A I 110 A I 111 A I 112 A I 113 A I 114 A I 115 A I 116 A I 117 A I 118 A 
I I I I I I I I I I I I I I 
I I I I I I I I. .l 

"1eight reporting I X I X I % I X I % I % I % I X T % I % I % j % I % I % 
I I I I I I I I I I I I I I 
I I I I I I I .l ___________.___ __ I I 

Size fraction ', I I I I I I I i I I I I I , ! ! ! ! ! ! I I I I I I ! 
+ 16 inesh l 0.10 l o.4o 1 0.24 l o.34 l 0.08 l o.84 l 0.18 l o.o-8 i --O:-o9 f 0.22 I o. 10 j o. 12 I 0.08 I 0.24 

1 1 1 1 1 I I L _L__ _Ji I ___ _t__ I I 

- 16 + 25 mesh l 0.94 l 2.54 l 1.10 l 2.08 l 0.74 l 3.66 l 1.04 I 0.821 0.88 l 1.24 I 1.34 f 1.52 I 0.98 I 1.64 
I I I I I I___ .l ______ _L_ __ .f. 

- 25 + 36 inesh l 13.52 l 26.48 l 10.14 l 18.34 l 8.64 J 37.24 l 7.56 l 8.98 j 7.66-T--1.78114.78 jl4~f 10.22 I 26.30 

36 + 100 11esh l 85.02 l 10.36 l 87.62 l 78.96 l 90.o~_L 57.94 l 90.80 l 89.36 i 90.34 j-9s~381--8i.16 j-82.92T-88.161 71.74 l 
~ 

N ..... 
00 

- 100. 120 inesh l o.34 l 0.18 1 0.14 1 0.26 1 o.5o l 0.26 l o.38T 0.14 i o.64 i l.3o l o.54 i--~46--r o.5oj 0.06 
I 

- 120 inesh : 0.08 l o.o4 l 0.16 1 0.02 l o.o4 l 0.06 l o.o4 l 0.02 I o.o4 I 0.08 I 0.08 I 0.08 I 0.06 I 0.02 I 

I I I I I I I I I I I I I I I 
Total products l 100.00 l 100.00 I 100.00 I 100.00 I 100.00 l 100.00 l 100.00 l 100.00 I 100.00 I I 100.00 I 100.00 I 100.00 I 100.00 I 

I I I I I I I I I I I I I I I 
• • • • • "- L____ _ ____L_ t • • 



SCREEN ANALYSES OF DIIHU GLASS SAND SAMPLES MDL 1212 

I 

Sa111>le Nos l 119 A l 120 A l 121 A l 122 A l 123 A I 124 A I 125 A l 126 A I 127 A I 128 A l 129 A 1 
I I I I I I I I I I I I 
I I I _.I._ I 

Weight reporting I X I X I X I % I- % i X i % i % i % i % i ., I 
I I I I I I I I I I i '" I 

I 
Size fraction ', I I I 1 I I I I I I I 

~~~+-~~~~·~~~----'1--~~~+'~~~-+'~~~--1'~~~--4'r---~~~~·~~~-+'~~~--4'~~~~~·~~~l 
+ 16 mesh I 0.26 I 0.02 I 0.10 I 0.18 I 0.16 I 0.02 I 0.56 I 0.08 I 0.02 I 0.26 I o. 18 I 

~~+-~~--<1--~~-4~~~-+-~~~-1-~~--<1--~~-4~~~-+-~~~-1-~~~~~~--11--~~-1 

- 16 + 25 mesh ! 1.22 ! 1.44 ! 0.52 !_ 0_-_76 ! 0.98 I 0.28 I 0.60 I 1.22 I 0.18 I 1.36 I 1.08 

- 25 ... 36 inesh ! 19.44 ! 21.s2 ! 8.54 L 5.20 ! 4.8zl- 3.3o 1--5.16-1 9.56 i --,.86 r--6.36f 4.10 

- 36 + 100 inesh ! 78.86 ! 70.60 ! 90.58 ! 92.58 ! 92~- 94.38 j92.52-j 88.54 j 97.34 j- 91.481 94.04 

- 100 + 120 inesh l 0.14 l o.40 l 0.20 l i.16 l o.96 I J.60 1-0-:861-o.36 l o.4a 1o:451 o.46 
I 11 I I I I I I 

- 120 inesh ! 0.08 ! 0.02 ! 0.06 ! 0.12 ! ~ 10 1 o.42 j-o.3ol- 0.24 I 0.12 1--0.081 0.14 

Total products 
I I I I I I i-- --,----j ,---~, 

I 100.00 l 100.00 l 100.00 l 100.00 I 100.00 l 100.00 l 100.00 l 100.00 I 100.00 I 100.00 l 100.00 
I 1 I I I I I I I 1 I 
.. • .. • • • ,_ - • -'- __ ___j • 

I I I I 

Sa111>le Nos l 53 B l 54 B I 55 B l 56 B I 57 B l 58 B I 59 B I 60 B I 61 B I 62 B I 63 B I 64 B I 65 B I 66 B 
I I I I I I I I I I I I I I 
I I I I I L________.I_ 

Weight reporting I x 1 x I % I % I % I % i--i ---.- % - i % ,-- % I % I % I % I % ! ! ! ! _ ! I I I I I I I I I 
Size fraction I I 1 I I ,---- i------ ---.-- i - ,--- I I I I 

I I 1 I I 1 1 1 1 I I I I I 

+ 16 inesh ! o.36 ! t.28 ! 2.24 ! 2.14 ! 2.02 l 1.12 l 6.92 I 4.9o l 5.86 I 16.46 I 4.66 I 4.8o ; __ 1_.~ 3.58 

- 16 + 25 inesh l 2.58 I 7.50 I 5.98 l 11.34 ! 7.061 3.72 j-17.54-r 20.16 j 16.48 i--20.00 I 33.76 I 16.94 I 9.80 I 22.16 

25 + 36 mesh ! 30.18 l 46.88 ! 35.62 ! 42.40 ! 30.60 I 20.76 I 42.08 I 50.24 I 42.68 I 24.50 I 36.5~ 43.24 L -~88J 53.32 

- 36 + 100 inesh ! 66.78 ! 44.28 ! 56.02 ! 44.02 ! 60.26 l 73.76 j33.3ar-24.64 j 34.86 138.94 I 25.00 I 34.96 I 26.80 I 20.88 

- 100 + 120 11esh l 0.04 I 0.02 l 0.06 I 0.04 I 0.02 l 0.02 1- o.oi I 0.02 I 0.04 r 0.021 0.02 I 0.02 I 0.021 Ci.02 
11 I I I •---- __ j_ _____ I I I I I 

- 120 mesh l 0.06 l 0.04 l 0.08 l 0.06 l ~r 0.02 I 0.06- i 0.04 I 0.08 1- 0.091 0.04 I 0.04 I o.osj 0.04 I 
• • • _i I 
I 1 I I I I i- - i - i ,---- I I I I I 

~ _Tolal p_ro4uc_ts_ 1100.00 1100.00 1100.00 I 100.00 1100.00 1100.00 1100.00 I 100.00 1100.00 1100.00 I 100.00 1100.00 I 100.00 1100.00 I 
~OOl- ! ! ! ! • ! ! ! ! ! • I I I I • 

l 
(1) 

N -ID 
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SCREEN ANALYSES OF DIIHU GLASS SAND SAMPLES HDL 1212 

I I I I I I I 

Sample Nos : 67 B 68 B 69 B I 70 B 71 B 72 B I 73 B I 74 B 75 B 76 B I 77 B I 78 B 79 B 80 B I 
I 1 I I I I I 

I I 

Weight reporting 1 l l l l l l % I l I l l % I % l % l % I 
1~~~~~~~__,1--~~-+-~~~f--~~-+-~~~---~~-+-~~--1~~~-1-~~--1~~~+-~~_..~~~+-~~-+~~~+-~~1 

Size fraction I I I I I I 
~~~~~~~--.~~~-+-~~-+~~~-1-~~-+~--~-1-~~_..~~~+-~~_..~~~+-~~-+~~~+-~~-+~~--..,1--~~1 

• 16 inesh 2.96 2.46 1.s6 I s.28 1.10 3.s6 l 1.10 l 3.s8 3.4o 0.60 I 8.22 I 3.96 o.86 4.76 I 
1~~~~~~~---11--~~-+-~~---1f--~~-+-~~---1~~~--~~-i~~-~-+-~~-i~~~-+-~~--+~~~+-~~-t-~~~·t-~~1 

- 16. 2s inesh 12.28 21.82 10.82 I 28.80 9.10 23.14 l 16.00 1 10.38 13.40 10.12 I 3J.s6 I 11.94 10.48 14.84 I 
~~~~~~~of-~---+~~~+-~~-+~~~+-~~-+-~~~+-~~-4-~~~1--~~-+-~~~f--~~-+-~~--+~~~+-~~-1 

- 2s. 36 inesh s3.s2 46.48 63.06 I 24.16 6s.oo s6.76 1 30.24 1 39.62 s6.84 10.66 ! 45.48 I 46.12 14.84 56.28 I 

- 36 +JOO inesh 31.16 23.16 24.50 l 41.54 24.08 16.46 I 46.28 I 46.34 26.30 18.32 I 14.62 I 31.80 13.62 1 24.04 

- JOO + 120 mesh 0.02 0.02 0.02 l 0.08 0.02 0.02 I 0.08 I 0.02 0.02 1 0.04 I 0.02 I 0.06 0.02 I 0.02 

I - 120 inesh 0.06 l 0.06 o.o4 I 0.10 i 0.10 0.06 l 0.26 I 0.06 o.o4 I 0.26 I 0.10 I 0.12 0.18 I 0.06 , ______________ ..,. ______ ,._ ____ ..,. ______ ,._ ____ ..,. ______ ,._ ____ ...., ______ +-____ ...., ______ ..., ____ ...., ______ .,_ ____ ...,. ____ ....,. ____ __ 
I I I I I I I - . --.-- -j - j j i i i 

Total products 

Saq>le Nos 

Weight reporting 

Size fraction 

+ 16 inesh 

- 16 + 25 inesh 

- 25 + 36 mesh 

- 36 + JOO mesh 

100 + 120 inesh 

- 120 mesh 

Total products 

300JS 

I 1 oo . oo l 1 oo . oo I 1 oo . oo I 1 oo . oo I 1 oo . oo I loo . oo 1 1 oo . oo 1 1 oo . oo 1 1 oo . oo I 1 oo . oo I 1 oo . oo I 1 oo . oo I 1 oo . oo I 1 oo . oo 
! I I ! ! ! ! ! ! ! ! ___ l I I 

I I I I I I I I I I I I t I I 

I 81 B I 82 B l 83 B I 84 B I 85 B I 86 B I 87 B I 88 B I 89 B I 90 B I 91 B I 92 B I 93 B I 94 B I 

! ! ! ! ! ! ! ! ! ! ! ! L _ ____J I ..--~~~.--~~---...--~~---.~~~--~~~--~~~--~~~--~~~-o-~~~--~~~--~~~-.-~~~-...-~~~---1 

I l I l I l I I l l I I I I I I I l I I I I I I l I I I I 
+-~~~t-~~--<t-~~-.;1--~~--tt--~~--tt--~~-+-~~~-+-~~~-+-~~~-t-~~~-t--~~~+~~~-+~~~-t-~~~1 

I I I I I I I I I I I I I I I 
I I I 1 I I I I I 1 I I I I I 
I 3.32 I Not I J.88 I 2.40 I s.34 I 2.18 I J.96 I 7.28 I 2.40 I 2.82 I 1.58 I 34.78 j 0.08 I 3.06 I 
._ • .L____ • - I -- I I I --- I I I - I 

I 15.02 lreceivedl JJ.86 I 12.66 I 31.68 I 13.22 I 10.60 I JJ.08 I 5.84 I 16.72 I 12.64 I 35.84 I 2.04j 21.44 I 
._ ___ •------•----.I - I I I I I • • I 

I 59.02 I Not I 61.98 I 59.44 I SO.JO I 57.58 j 51.42 j 50.82 j 56.00 I 66.78 I 63.46 I 26.32 I 63.90j 63.66 I 
•-------. ·-- ..._ _______ .I .. I • I I .I I I. I 

I 22.56 lreceivedl 24.22 I 25.38 I 12.82 I 26.92 I 35.92 I 30.68 I 35.70 I 13.46 I 22.26 I 3.00 I 33,gz-j 11.64 I 
--~~----11--~~-t-~~~+-~~-.~~~-+-~~~+-~~-+~~~--~~---11--~~-+-~~~+-~~-+~~~-----~1 

l 0.02 I Not I 0.02 I 0.02 I 0.02 I 0.04 I 0.04 I 0.04 I 0.02 I 0.06 I 0.02 I 0.02 I 0.02 I 0.02 I 
t-~~-t-~~~-t--~~-.~~~-t-~~~+-~~-+~~~--~~~1--~~-t---~--1~~~-+-~~~t--~~-+~~~1 

l 0.06 !received! 0.04 I 0.10 I 0.04 I 0.06 I 0.06 I 0.10 I 0.04 I 0.16 I 0.04 I 0.04 I 0.04 I 0.18 I .,_ ____ _,,. ______ ...., ______ ...,. ______ +-______ .,_ ____ ..,. ______ _.. ______ .,._ ______ .,_ ____ ..,. ______ _.. ______ .,._ ______ ..,.. _____ I 
I 1 I I I I I I I I I I I I I 
1100.00 I I 100.00 l 100.00 I 100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 1100.00 I 
I 1 I I I I I I I I I I I I ! 

~ 
N 
hi 
0 . 



SCREEN ANALYSES OF DIIMV GLASS SAND SAMPLES MDL 1212 

I I Sil!Ple Nos 95 B 96 B 97 B 98 B 99 B 100 B 101 B 102 B 103 B 104 B 105 B 106 B 107 B 108 B 
I 
1--~~~~~~-+-~~~t--~~-+-~~-+~~~t--~~-+-~~--+~~~+--~~-+-~~--+~~~t--~~-+-~~--+~~~t--~~ 

I Weight reporting X X X X X X X % % % % % % % 
1~~~~~~~-+-~~--t--~~+-~~-t-~~---t~~~+-~~-+-~~---4~~~+-~~-+-~~---4~~~+-~~-t-~~---t~~~ 

I Size fraction 

+ 16 11esh 0.82 1.90 2.40 1.52 0.82 1.08 0.98 0.26 0.62 0.94 2.86 2.68 4.46 2.50 

- 16 + 25 11esh lZ.64 11.66 10.14 7.16 19.44 6.82 5.58 3.26 9.86 15.94 9.62 14.40 16.42 13.48 

- 25 + 36 11esh 69.66 65.38 62.48 64.12 69.12 60.56 61.94 63.94 !_ 68.44 69.24 60.42 56.06 62.60 61.74 

- 36. 100 11esh ~o 1 20.82 1 24.9~1.06 1 10.46 1 25.42 1 31.36 1 32.44 1 20.86 I 13.14 ,-- 26.98 l 26.66 i 16.40 l 22.02 I 
--+-------+-------1----~-+-------+-~~--11-------+-------+---~--4~~---+-------1-------+---~--+---~--+~--~1 

- 100 • 120 11esh : 0.06 : o.o4 : 0.02 1 o.o4 I o.o4 1 o.o4 1 0.06 1 0.02 1 o.o4 I 0.02 I 0.02 I 0.06 I 0.02 I 0.06 I 
I I 
l - 120 11esh l 0.22 I 0.20 I 0.06 l 0.10 l 0.12 I 0.08 I 0.08 I 0.08 l 0.18 I 0.12 I 0.10 I 0.14 I 0.10 I 0.20 I 
I I 
I I I I I I I I I I I I I I I I 
I Total products I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 100.00 I 
! I I I I I I I I I I I I I I ! 

I 
I SU1Ple Nos I 
I 

- I 
I Weight reporting 

Size fra:tion 

+ 16 11esh 

- 16 + 25 11esh 

- 25 + 36 11esh 

- 36 + 100 11esh 

- 100 + 120 11esh 

- 120 11esh 

Total products 

300-

I 

I 109 B I 110 B I 111 B l 112 B I 113 B I 114 B I 115 B 
! ! ! ! ! ! ! 
j X i X i X I X I % I % I % 
! -- ! ! ! ! ! ! 
j- j -. I I I 
! ! ! ! ! ! . r 1.32 i 0~~2 1 0.42r- <>.74 1--1.84 1--1.18 1 2.72 r 10.76 i 5.82-j 5.8lr 5.78 ! --ll.48 ! -6.22 ! 6.44 

f63.62T- 11 .40f-60.64f4a~s21 59~16 ! 49.o4 ! 51 .64 

r-24.oaJ 21.86-T 33.001--44.46!21 .28 
1
-4-3: 14 

1 
39.02 r- 0.06-1 -~~21- o.02r- a.oar- 0.061- 0.12 ! 0.06 

i -- o. , t;- i o. 08 i o. , a i o. ,-z--i o. , 8 i o. io I o. , 2 

I I I I I I I 
l 100.00 I 100.00 l 100.00 l 100.00 I 100.00 l 100.00 l 100.00 
! ! _! ! ! ! ! e 

frOlll the size analysis it can be seen that : 

The percentage retained on 36 mesh is greater than acceptable 

grade, of 10 I maM including material retained on 25 mesh sieve. 

Samples Nos 109 A and 111 A - 114 A, 121 A - 129 A are near 

the specification. 

8 e 

~ 
t1> 
l•J 
f>J 
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• 2.6.1.2. Chemical analyses 

;sil!Plel Hud SUIP 1 es I Non H.gn. ;sU1Ple 1 Hud Sil!PleS I Non H.gn. I 
I I I 

I No I I I No I I 
I I I I 

SiCJ2% ; Fez03% I Si02% Fez03% 
I 

Si02% ; Fez03% I Si02% ; Fez03% l 
I 

1 A l 99.41 0.079 l 99.55 0.048 1 B 99.60 0.042 l 99.69 0.038 l 
I 

3 A I 99.41 0.064 I 99.s1 0.068 3 B 99.57 0.068 1 99.s2 0.054 l 
I 

SA 99.57 0.052 : 99.60 0.044 5 B 99.46 0.055 I 99.62 0.043 I 
I 
I 

7 A 99.32 0.084 : 99.64 0.047 7 B 99.54 0.053 99.63 0.042 I 
I 
I 

9 A 99.35 0.103 99.57 0.047 9 B 99.55 0.017 99.68 0.038 l 
I 

11 A 99.20 0.022 I 99.54 0.086 11 B 99.54 0.027 99.96 0.041 I 
I 
I • 13 A 99.28 0.120 99.59 0.058 13 B 99.64 I 0.012 99.67 0.037 I 
I 
I 

15 A 99.59 0.019 I 99.62 0.002 15 B 99.71 0.010 99.69 0.030 I 
I 
I 

17 A 99.78 0.054 I 99.12 0.050 17 B 99.25 0.088 99.57 0.048 I 

19 A 98.99 0.017 : 99.61 0.049 19 B 99.76 0.065 99.70 0.035 

21 A 99.30 0.130 I 99.s1 0.052 21 B 99.42 0.078 99.70 0.040 

23 A 99.58 0.033 I 99.68 0.038 23 B 99.72 0.030 99.74 0.027 

25 A 99.56 0.039 99.67 0.036 25 B I 99.17 0.096 99.55 0.027 
I 

27 A 99.68 0.028 99.73 0.047 27 B I 99.64 0.041 99.71 0.037 I 
I 
I 

29 A 99.57 0.009 99.65 0.049 29 B I 99.79 0.028 I 99.77 0.039 I 
I 
I 

31 A 99.68 0.006 99.68 0.049 1 c 99.09 0.060 99.62 o.os6 I 
I 

33 A 99.78 0.050 99.71 0.041 2 c 99.35 0.030 99.63 0.016 I 
I 

35 A 99.66 0.055 99.75 0.040 3 c 99.09 0.099 99.60 0.060 I 
I 

37 A 99.69 0.060 99.64 0.045 4 c 99.31 0.017 99.65 0.066 I 
I 

39 A 99.21 0.017 99.57 0.055 5 c 99.31 0.100 99.58 0.080 l 
I 

41 A 99.60 0.060 99.71 0.051 6 c 99.87 0.301 99.60 0.071 I 
I 
I 

43 A 99.45 0.084 99.51 0.054 7 c 99.47 0.086 99.78 0.037 I 
I 
I 

45 A 99.41 0.086 99.48 0.065 8 c 99.31 0.045 99.59 0.070 I 
I 
I 

47 A I 99.75 0.051 99.72 0.055 9 c 99.36 0. 115 99.59 0.059 I 
I 
I 

49 A 99.65 0.066 99.65 0.052 1 0 99.25 0.025 99.61 0.045 I 
I 
I 

51 A 99.61 0.069 99.71 0.056 40 0 99.50 0.073 99.56 0.052 I 
! 

• . I. 

30005 
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2.6.2. Geoconsult analyses 

Four samples are analyzed in the Geoconsult' s 

Feasibility Study for Sheet Glass Plant (January 

1982). 

2.6.2.1. Chemical Analysis 

Sam:Qle NQ 4 5 6 7 

L.O.I. 1000 ° c 0.18 0.18 0.13 0.09 

Si02 
99.6 99.4 99.3 99.3 

Al2o 3 
0.17 0.18 0.16 0.21 

Fe2o 3 
0.10 0.09 0.09 0 .10 

Ti02 
0.13 0.18 0.09 0 .15 

MgO 0.01 0.00 0.02 0.01 

cao 0.02 0.01 0.01 0.01 

K20 0.03 0.05 0.02 0.01 

Na 2o 0.00 o.oo o.oo 0.02 

MnO 0.00 o.oo 0.00 0.00 

P205 0.00 o.oo 0.00 0.00 

so3 
0.01 0.01 0.01 0.01 

ZnO 0.00 o.oo 0.00 0.00 

Bao 0.00 0.00 0.00 0.00 

Cr2o 3 
o.oo o.oo 0.00 0.00 

2.6.2.1. Chemical Analysis 

Sam:Qle NQ 4 5 6 7 

Maxi size (mm) 0.54 0.56 0.59 0.47 

Mini size (mm) 0.18 0.18 0.23 0.23 

Average size {mm) 0.33 0.40 ~.38 0.36 

. I. 

• 

• 
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• 2.6.3. ABAY analyses 

Physical analyses 

I S.-ple Ser;al Nimbers I 
I 
I 2 I 3 I 4 
I I I 
I I 
1AnalysejAn&lyselAnalysejAn&lyselAnalysejAn&lyselAn&lysejAn&lysel 

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

I 
I I I I I I I I 

+ 2 - 0.1 XI 0 I 0 I 0 I 0 I 0 I 0.1 X' 0 I 
I I I I I I I 

I I I I I I I I 

- 2 .. + 1 .. 0 I 0 I 0 I 0 I 0.1 x• 0.1 XI 0 I 0 I 
I I I I I I I 
I I I I I I I I 

- 1 .. + 0.5 ... 0.2 XI 0.1 XI 0.5 XI 0.5 XI 2.2 XI 2.3 XI 0.3 x: 0.3 x: 
I I I I I I I I 

- 0.5 .. + 0.25 .. 66.5 XI 64 Xj 59.2 x: 61.7 x: 71.3 XI 74.7 x: 63.5 x: 65.4 x: • I I I I I I I I 

- 0.25 .. + 0.125 - 33.1 x: 35.7 Xl 40.1 Xl 37.6 Xl 26.3 X1 22.9 x• 35.9 x: 34 X' I 
I I I I I I 

- 0.125 .. + 0.063 - 0.1 x• I C.1 Xl 0.1 s: 0.1 x: 0 0 0.2 x: 0.2 x: 
I I I I I I 

- 0.063 .. + 0.04 .. 0 I 0 I 0 I 0 I 0 0 0 I 0 I 
I I I I I I 
I I I I I 

- 0.04 .. 0 I c I 0 I 0 I 0 0 0 0 I 
I I I I I 
! ! ! ! ! 

JOO OS 
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2.6.4. Conclusion in DIIMU deposit • 
The granulometry curve is ideal for the glass 

industry. 

The Sio2 content, 

constancy, the 

Cao + MgO content are 

industry. 

the Al 2o 3 content and 

+ K
2

0 content and the 

also ideal for the glass 

The Fe
2

o
3 

content is a little bit too high 

for producing flint glass with an upmost colour 

quality. However a simple washing should be 

sufficient to reduce this content to an 

acceptable level. • 
The cr

2
o

3 
and TiO contents are also a little 

bit too high, but here also the washing should 

reduce these contents to an acceptable level. 

We consider this sand as being liefini tely 

suitable for the glass industry. 

. I. • 
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OTHER DEPOSITS 

Several deposits are mentioned in the report ASBD/20 

from the Geological Survey and Mines Department (Note 

in major occurences of glass sand and iron ore in 

Uganda by M. BAZAALE-DOLO A.S.). 

These include : Lugazi, Muyenga near Kampala, Wera Bay, 

Katonga, Kabukero and Namalima. Most survey work have 

been concentrated in Lake Victoria, the other lake 

shores remaining unstudied . 

. I. 
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3. SODA ASH 

This product is either produced by the Solvay process or it is 

find as natural resource, mainly in the U.S.A. and in Kenya. 

For evident economic reasons, it is advisable to use Kenyan 

soda ash for this project. 

The analyse of this soda ash (Lake Mo'Jadi) is as follows • 

3000S 

Na2co3 
97.4 % 

NaHC03 
0.4 \ 

NaCl 0.43 % 

NaF 0.9 % 

Na2so4 
3.35 % 

H20 0.3 \ 

Unmelted 0.25 % 

Fe2o3 
0.02 % 

The analyse shows that the quality of this soda ash is 

lower than those of a processed one, on which we have 

based our standard specification. Nevertheless, as this 

product has been used for years in several glass~ 

factories, at the full satisfaction of their owners, we 

shall consider it for this project. 

N.B. : Dense soda ash should be supplied, because light 

soda ash gives too much dust, which have a negative 

impact on the furnace and regeneration chambers 

refractories. 

. I. • 
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4. LIMESTQRE-OOLQMITE 

3000S 

As a preliminary we shall take an extract from the geological 

survey edited from •Mineral Resources of Uganda• Bulletin No 4 

in 1982 by J .w. Parnes on behalf of Industrial Development 

Unit, Commonwealth Fund for Technic3l Cooperation. Limestone 

resources depend almost entirely upon the carbonatites of 

Eastern and Northern Provinces and on secondary limestones in 

the Lake Georges depression . 

Carbonatites 

These rocks of volcanic origin occur at Sukulu and Tororo in 

Eastern Province and at Napak and Toror in Karamoja. They are 

variable in composition and may be high in phosporus from 

associated apatite and they may also contain a high proportion 

of magnetite. Magnesia is generally low but rises to over 8 

per cent at Napak. 

Lake George limestones 

Secondary limestones derived from lime leached from calcareous 

volcanic tuf f s and from carbonate springs, occur around an 

ancient shore line approximately 100 feet above the present 

level of Lake George. These limestones vary in type from 

calcretes, tufas and sinters at Muhokya and Dura, to a true 

lake limestone at Hima . 

. I. 
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The calcretes were formed by capillary action drawing• 

carbonates to the surface to form a siliceous limestone with 

moderate magnesia content. At Muhokya, re-solution has 

deposited purer sinters below the calcretes and abundant plant 

impressions suggest that photosynthesis played an active part 

in precipitation. Although the re-precipitated limestone is of 

high quality, the quantity is comparatively small. The deposit 

has, however, produced small tonnages of building lime over 

many years. 

4.1. MOYO DEPOSIT 

The Department of Geological Survey and Mines (Entebbe). 

by its report FAkk/6 written by MM Kabagambe and 

Kaliisa in 1978 has studied this deposit. 

30005 

We resume herebelow the 57 analyses included in this 

report. 

% % % I I % 

Sample Cao HgO Fe203 srn2 P205 HnO 

I 

HDL 1322/ 2 29.45 20.18 : 1. 10 0.15 0.03 0.16 

4 30.97 19.13 1.01 0.06 0.04 0.24 

8 30.12 ! 19.72 0.78 0.09 0.04 0.17 

11 28.32 20.03 0.55 0.19 I 0.07 0.05 

13 34.62 15.21 0.45 0.12 0.06 0.05 

13A 28.56 18.67 0.66 0.20 0.01 0.04 I 

15 28.54 21.84 0.48 0.23 0.04 0.08 

33 28.55 19.43 0.78 0.22 0.03 0. 12 

SSA 37.77 12.05 2.34 0.07 0.80 0.33 

15A 32.27 5.09 0.27 8.20 o. 14 0.05 

158 37.77 4.94 0.60 12.61 0.15 o.os 
17 11.45 7.49 0.96 49.00 0.38 0.08 

. I. • 
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• % % % % % % 
Sample Cao HgO Fei03 Si02 Pi05 HnO 

MOL 1322/19 39.13 6.44 0.36 11.60 0.14 0.06 

22 29.75 18.87 0.18 2.21 0.94 0.06 

23 49.16 3.03 0.60 4.11 0.15 0.07 

24 28.72 15.45 0.61 6.41 0.07 0.06 

26 30.33 20.30 0.71 0.52 0.03 0.05 

26A 32.85 14.70 0.85 5.67 0.18 0.04 

71 29.63 18.93 0.90 3.00 0.03 0.06 

48 29.77 21.69 0.93 1.10 0.03 0.22 

so 24.94 15.66 0.99 11.74 0.09 0.09 • 53 29.54 21.53 0.54 1.12 C.01 0.06 

55 19.32 10.24 0.33 21.40 0.03 0.12 

56 30.68 21.08 1.14 0.44 0.03 0.25 

57 38.63 6.17 0.55 10.80 0.01 (j. 14 

57A 25.45 16.67 2.40 11.01 0.08 0.37 

58 21.82 7.53 0.63 21.39 0.06 0.12 

61 30.68 21.38 0.48 1.51 0.01 0.07 

64 30.90 21.84 0.64 0.42 0.06 0.14 

32 27.50 18.33 0.51 6.59 0.01 0.08 

34 35.24 15.25 1.ilO 2.30 0.04 0.30 

35 33.41 16.69 1.02 2.96 0.03 0.66 

39 29.54 ll.36 I 0.59 0.66 0.03 0.11 

• 39A 42.49 5.32 2.96 6.74 o. 15 0.92 

41 29.43 20.45 0.48 2.15 0.05 0.08 

42 23.32 10.91 0.55 15. 10 0.02 0.15 

42A 26.95 20.15 0.75 0.79 0.03 0.08 

45 29.88 20.15 2.91 1.23 0.04 0.09 

70 29.43 21.36 0.83 1.35 0.03 0.11 

65 28.64 16.69 0.41 3.67 0.14 0.16 

67 28.37 15.06 0.91 7.58 0.17 o. 14 

68 32.04 9.94 0.94 6.19 0.11 0.08 

75 35.50 20.78 0.83 5.80 0.06 o. 15 

• . I. 
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e 
x x x x x x 

Sample c~o Hg() Fe203 s;o2 P205 HnO 

HOL 1322n8 25.23 14.16 0.48 14.56 0.07 0.41 

79 30.23 20.47 1.16 0.65 0.04 0.13 

81 29.09 21.53 1.11 0.99 0.02 0.17 

82 30.47 20.78 0.85 0.87 0.04 0.17 

85 29.77 20.78 0.52 1.53 0.08 0.07 

87A 29.77 19.28 0.73 2.52 0.02 0.09 

HOL 1325/89 30.23 19.88 0.49 2.04 0.04 0.15 

91 30.23 20.15 0.57 0.61 0.06 C.07 

98 30.80 19.13 0.87 1.10 0.05 0.03 • 99 30.37 20.45 0.72 2.46 0.07 0.12 

101 29.77 20.15 0.39 4.16 0.03 0.16 

103 20.08 8.97 0.90 21.08 0.05 0.08 

107 30.23 19.43 0.72 1.02 0.04 0.10 

108 27.73 15.66 0.99 11.34 0.15 0. 11 

A standard limestone would have a content of about 55 % Cao 
and 0.5 % MgO and a standard dolomite would have a content of 

about 30.5 % cao and 20.5 % MgO. 
The hereabove analyses show that the Mayo deposit has the 

following content : 
Cao 11.45 to 49.16 % with an average of 30.1 % 
MgO 3.03 to 21.84 \with on average of 16.47 \. 

Consequently, we can see that this deposit 

heterogeneous, varying from limestone to dolomite, 
average closer to a low magnesium content dolomite. 

is very 
with a 

It is not so important to have a product closer to the 
specification of the limestone or to the dolomite, usually it 
is possible to calculate a batch formula in accordance as far 

as the content variations remain within certain limits. 

•I. • 
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In this case, the Cao varies from 1 to 4 an1 practically none 

of the samples remain within the standard h.:-:it of deviation 

which is ± 0.3 %. 
The MgO varies from 1 to 7 and here again none of the samples 

remain within the standard limit of deviation which is ± 0.3 \. 

On another hand, the Fe2o3 ranges from 0.18 to 2.96 \, 

whilst the standard is 0.1 \ maximum. 
For all the reasons, we should conclude that the Moyo deposit 

is not suitable for the glass industry. However we hava to 

point out that this deposit is reported to have a tot~l 

tonnage of 4,794,678 tons. Ths glass factory will need around 

2,000 T per year of limestone/dolomite. Then it should not be 

• unrealistic to imagine that deeper geological studies will 
find within this area smaller but more h0111ogeneous quantity of 

product which could be used to produce glass, after decreasing 

its iron content . 

• 
30005 
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HIMA DEPOSIT 

The Department of Geological Survey and Mines 

{Entebbe), by its report SSB/04 written by M. 

BYAMUGISHA S.S. in 1984 has studied this deposit. 

We resume herebelow the summary of tonnages by grades 

found out during this survey : 

SUft!IARY OF TONNAGES BY GRADES 

DRILLED AREA PITTED AREA 

Hafo Block L2!!!ir Bl 2s;k 

Tons Tons Tons 

B~ Li!!!! C2nt1nt : 

cao i 

+ 50.D 2,741,680 83.330 

48.0 - 49.9 3,461,690 125,000 503,230 

45.0 - 47.9 2,758,340 374,320 

40.0 - 44.9 2,850,000 250,000 241,420 

35.0 - 39.9 1,959,980 140, 170 1,024,640 

30.0 - 34.9 379, 160 225,010 

25.0 - 29.9 245,380 

14,396,680 787,510 2, 143,610 

B~ H1gn1si1 C2nt1nt : 

HgQ % 

1.0 - 1.9 4,259, 150 537,510 1,020,980 

2.0 - 2.9 5,799, 190 227,230 

3.0 - 3.9 2,733,240 250,000 139, 170 

4.0 - 4.9 908,340 
5.0 - 5.9 133,330 120,000 

6.0 - 6.9 550,000 196,660 

7.0 - 7.9 56,330 

8.0 - 8.9 13,330 98,580 

9.0 - 9.9 
10.0 - 10.9 284,660 

14,396,680 787,510 2, 143,610 

. I. 
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By Phg~~h!2!Ji!~ 'gntint : 

P205 I 
- 1.0 

1.0 - 1.9 

By Irgn Cgntent 

Fe203 I 
- 1.0 

1.0 - 1.9 
z.o - 2.9 
3.0 - 3.9 
4.0 - 4.9 

By Ha~ganese Content 

HnO i 

- 0.05 
0.05 - 0.09 
0.10 - 0.49 
a.so - o.99 

Not essayed 

~ - all grades : 

Proved by dr;lling and pitting 

Hain body - graded 1i11estone 
- ungraded (- 25 I CaO) 

Hain body - pitted area, graded 
Lower body - graded limestone 

TOTAL PROVED 

Estimated - Hain body 
- Lower body 

TOTAL ESTIMATED 

TOTAL PROVED and ESTI:1ATED 

Page 234 • 

DRILLED AREA 

Hain Block 

Tons 

14,271,680 
125,000 

14,390,680 

9,334,220 
3,874,980 

970,820 
116,660 
100,000 

14,3%,680 

1,863,330 
6,279,220 
5,828,300 

62,500 
363,330 

14,396,680 

L~r !llg~k 

Tons 

787,510 

787,510 

333,330 

454, 18(] 

787,510 

83,330 
704, 180 

787,510 

Long tons 

14,396,680 
691,660 

2, 143,610 
787,510 

18,019,460 

2,410,000 
2,500,000 

4,910,000 

. I. 

PITT£0 AREA 

Tons 

1,814,290 
329,320 

2, 143,610 

1,206,630 
936,980 

2, 143,610 

Long tgns 

18,019,460 

4,910,000 

22,929,469 
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Although the quality is only moderate, it can be. 

exploited easily with little preliminary work as it is 

close to both the main roao and railway, the stone and 

its prcducts can be transported at minimum cost. 

Since variation in quality follows a regular pattern, 

different ?rades can be quarried as required and 

fortunately the better qualities are in the thickest 

past of the deposit. 
This Hima deposit is presently exploited by the Uganda 

Cement Corporation. Following analyses have been given 

by them in the feasibility study for a flat glass plant 

conducted by Geoconsult in January 1982. 

Sample 

Depth ft. 

AAT \ 

Si02 \ 

Al2o3 \ 

Fe2o3 \ 

cao \ 
MgO % 

R203 

G1. 
0-19 

90.33 

4.01 

3.02 

0.88 

46.10 

3.16 

3.90 

G1. 
19-39 

88.25 

3.34 

3.43 

1.55 

45.69 

3.07 

4.98 

~ 

0-10 

88.43 

7.66 

1.67 

0.53 

45.76 

2.57 

2.20 

~ 

10-14 

89.46 

6.32 

1.38 

0.32 

48.35 

2.10 

l. 70 

~ 

14-27 

94.58 

3.40 

1.41 

0.29 

49.95 

2.39 

l. 70 

The same remarks expressed for the Moyo deposit 

for the Hima deposit. 

- high deviations of Cao and MgO content. 

- high percentage of Fe2o 3 . 

~· 
31-37 

88.20 

5.86 

l.4C 

0.48 

47.35 

2.39 

1.88 

occur 

The same conclusion also occur, i.e. : this deposit is 

reported to have a total tonnage of 22,929,469 tons ; 

which means that an homogeneous part of this deposit 

having only 1/10000 of the total size would be 

sufficient to feed the glass factory during one year. 

This is quite possible to find, considering that the 

variation in quality follow a regular pattern. 

• • I• 
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Additional geological study should be carried out in 

order to find a consequent volume of product having a 

more or less constant percentage of Cao and MgO and a 

Fe2o3 percentage as low as possible. 

4.3. DQRA DEPOSITS 

The Department of Geological Survey and Mines (Entebbe) 

by its report SSB/08 written by M. S.S. BYAMUGISHA, in 

1986 has studied this deposit. 

We resume herebelow the chemical analyses and the 

tonnage available of these deposits (West and East 

deposits) and of the satin-spar which constitutes 10 -

20 \ of the whole deposit. 

Average of 
West deposit East deposit West and East Satin-spar 

deposits 

CaO (%) 49 50 50 54 

Hg() (%) 0.4 0.4 0.4 0.3 

P205 (%) 0.39 0.09 0.26 0.02 

Fe203 (%) 0.8 0.9 0.14 

Available (T) 500,000 1,000,000 1,500,000 
to 

150,000 
tonnage (total) 300,000 

The Dura deposits have also been studied by the Uganda 

Cement Corporation, who gave the following analyses in 

the feasibility study for a flat glass plant conducted 

by Geoconsult in January 1982 . 

. /. 
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• 
Hg() Si02 

Insol. 
R202 Fe203 MnO 

Resid. 
P205 c~o 

1.70 2.24 0.40 1.70 0.90 0.21 0.28 49.39 

0.89 3.58 0.35 1.83 0.82 0.07 0.21 48.:'6 

1.53 1.91 0.32 1.90 0.63 0.24 0.13 47.28 

1.50 7.48 0.84 1.68 1.19 0.07 0.13 44.06 

1.04 1.47 0.51 2.07 1.40 0.40 0.06 40.74 

2.62 4.63 0.73 2.44 0.49 0.03 0.14 46.91 
I 

2.62 2.9? 0.61 2.50 0.51 0.02 0.13 47.46 l 
I 

1.07 1.48 0.28 3.56 1.92 0.24 0.06 51. 12 I 
I 
I 

3.04 3.26 0.54 3.75 2.02 0.40 0.03 47 .15 I 
I 
I 

1.79 4.89 1.06 4.08 2.38 0.48 0.33 47.03 I 
I 
I 

1.25 8.91 2.50 5.70 2.00 0.11 0.28 42.82 I 
I 
! 

The same Geoconsult feasibility study spoke about a 

sample n° 3 provided by Emco Glassworks (Nairobi) 

alleged to come from the Dura river and which has been 

analyzed by Geoconsult as foliows . . 

L.O.I. 1000 0 c 44.50 % 

Si02 
0 .14 % 

Al 2o 3 
o.oo % 

Fe2o 3 
0.06 % 

Ti02 
0.00 % 

MgO 0.12 % 

cao 53.90 % 

K20 0.02 % 

Na 20 0.20 % 

MnO 0. 0 J. % 

P205 
0.00 % 

so3 
0.45 \ 

Cr2o 3 
o.oo \ 

ZnO 0.00 \ 

Bao 0.01 % 

• . I. 
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Generally speaking, these deposits seem to have a higher 

percentage of Cao and a lower percentage of MgO than 

those of Moyo and Hima, closer to the definition of 

limestone. However, the average percentage of 0.9 \ 

Fe2o 3 is far too high for a glass industry. 

The satin-spar portion of the deposit can be used, the 

Fe2o
3 

content beir.g O .14 \ to compare with the 0.1 \ 

standard specification, and the available tonnage is far 

sufficient for the whole life of the glass factory. 

The sample brought by EMCO GLASSWORKS (Nairobi) is 

obviously practically ideal for glass. 

Further geological studies should be carried out 

specifically for the glass, in order to assess the 

possibility of quarring satin-spar with homogeneous 

components. 

4.4. CONCLUSIONS 

By its report HGP/26 written in February 1972 by H.G. 

PLUMMER, the Geological Survey and Mines Department 

(Entebbe) has made a review of limestone occurences in 

Uganda. 

This report shows evidently that apurt of Moyo, Hima and 

Dura deposits, other sites are promissing and needed to 

be further investigated. 

In this study, due to the few quantity annually needed 

for the glass factory, we would advise to use a 

limestone/dolomite from a site already quarried for the 

cement industry. 

Another reason to buy to the cement industry is that the 

installation already exists to deliver a product having 

the suitable granulometry. 

Geological studies should be carried out in Moyo, Hima 

and/or Dura, specifically for the glass industry, all 

the existing studies being done for the cement industry . 

. I. 
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The main differences between the two industries, as fa. 

as the limestone is concerned are as follows 

For the cement, the Cao content should be minimum 40 \ 

and preferally 50 \. For the glass, a mixed limestone/ 

dolomite could have between 45 and 50 \ Cao content. 

- For the cement, the MgO content should be less than 

2.7 \. For the glass, a mixed limestone/dolomite could 

have between 6.5 and 7.5 \ MgO content. 

- For the cement, the Fe2o 3 content should be below 

2 \. For the glass, it should be below 0.1 \. 

If the glass factory buy limestone/dolomite from Uganda 

Cement Corporation, it could take a product having 

higher MgO content than allowed for th~ cemc~t. T4 

glass, as customer, could therefore be c iplementary to 

the cement for the quarry. 

Generally, precise Cao and MgO percentage are not fixed 

for the glass ir.dustry, the batch formula can be 

calculated in accordance with the content of the raw 

materials. But it is highly important to have a 

constancy of these percentages through the time. If not, 

the glass production efficiency and the stability of the 

quality level would decrease. 

The main point will remain the percentag~ of Fe2o3 . 

A too high percentage will not impeach to produce glass, 

but it will affect the colour of the flint glass. W. 

don't know at which level a half flint glass could b 

accepted today by the market, but we think that once the 

glass factory will be in production, the market will 

absorb its production, if its quality is correct, 

without taking care of the colour purity. In this regard 

the only sample with a very good level of Fe2o 3 
(0.06 \) is the one provided by Emco Glasswork Ltd 

(Nairobi) to Geoconsult. A passage through a permanent 

magnet has to be considered in any case, in order to 

remove the free particles of Fe2o 3 . 

• . /. 
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5. FELDSPAR 

JOOOS 

Two deposits have been analyzed by the Department of Geological 

Survey and Mines {Entebbe). 

The first deposit is near Rwemiriro, it has been used for the 

glass production in the past by the East African Glass Work Ltd 

{Kampala). E.K. Rugamako has made the analyses of samples 

coming from this deposit in May 26, 1976. 

The second deposit is near 

Pollack in December 7, 1964 • 

RwemirirQ De:eQsit 

{AnkQle) 

Si02 
63.82 \ 

Al 2o3 
17.68 % 

Fe2o3 
0.30 % 

cao 1.93 \ 

MgO 0.60 \ 

K20 15.61 \ 

Na2 0 0.01 \ 

99.95 \ 

Lunya, it was analyzed by J.B. 

• 
The J;iynya DeeQsit 

green f elds:ear white felds:ear 

63.71 \ 63.73 \ 

19.51 \ 19.37 \ 

0.14 % 0.48 \ 

0.32 \ 0.22 \ 

0.80 \ 0 .13 \ 

15.00 \ 15.00 \ 

_l._li \ l.7:2 \ 

100.43 \ 100.68 \. 

No detailed geological investigations have been made on these 

deposits. 
Al though the Fe2o3 content of two analyses is too high for 

a flint glass production, we may say that most probably that 

content can he lowered by the use of a permanent magnet which 

will remove th~ free particles of Fe2o3 • 
In this condition, we consider the local feldspar as being 

suitable for glass producti0n, t~t only for the future. 

For the present study we shall envisage to buy feldspar from 

Kenya, dut to the fact that the Ugandese existing deposits are 

nqt presently '}uarried and that only about 700 T per yE::ar of 

feldspar will be needed for the glass Z~ctory . 

. I. 
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• 
6 • OTHER PRODUCTS 

Other necessary products, like baryum sulfate, sodium nitrate, 

anhydrouc; borax, arsenium, selenium, cobalt oxide and pyrite 

have to be imported from Europe, in accordance with the 

standard specification stated hereabove. 

• 

• . I. 
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MAP SHOWINC LCl'.:ATIOt~ OF RAW l'!ATERIAL DEPOSIT~ 
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IV.2. RAW MATERIALS COST 

We envisage in this study to quarry the Diimu sand deposit. 

This area, according information received from the Ministry 

of Lands and Surveys, is a part of a Forest Reserve. This 

means that the Uganda Land Commission cannot lease it without 

the consent of the Ministry of Environment Protection. 

Mr. G.W.C. SERWADDA, Under Secretary of this Ministry has 

confirmed that in principle it is forbidden to touch to the 

few Forests Reserves still existing in Uganda. However 

• quarrying Diimu beach should be possible, considering the 

following f act~rs : 

• 

• 
~ooos 

- The best sand for the glass industry is definitely in this 

area. 

- The quarry will not affect the forest itself, but only the 

beach between the forest and the lake, on which no trees 

are growing. 

- The beach is presently free of buildings and the quarry 

will not necessitate erection of special buildings because 

the relatively low quantity of sand to be quarry daily can 

be done mainly manually. 

The cost of quarrying this deposit has been given by Uganda 

Development Corporation which presently utilizes this sand 

for producing China wares in small quantities. This cost is 

1.000 u Sh/T = 5 U $/T FOB Diimu, including the land leasing, 

the extraction cost and the loading cost. 

We consider. this actual market price in cur study. If the new 

glass works company would operate itsel- the quarry, we 

evaluate (1 ~upervisor + 12 labourer.s + local transport 

facilities) that the price of the sand w~ll be 

approximatively the same. But oi:;eration and supervision of 

the quarry by Kampala gl~ss factory's management will be not 

so easy compared with a management by a local 

that reason we do not advise to put the 

umbrella of the glass factory . 

' 

enterprise. For 

quarry in the 

. I. 
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The road becween Masaka and Diimu is very rough, a road 

transport of this sand can only be envisaged whether a road 

improvement program is established in this area. 

We envisage in this project to utilize a barge transport from 

Diimu beach up to Port Bell near Kampala where the glass 

factory should be erected. Such a barge transport system is 

currently managed by the Uganda Railways Corporation. This 

Corporation has quoted the cost of this trarsport from FOB 

Diimu up to CIF Port Bell, which is 500,000 U Sh = 2,500 U $ 

per barge of 200 T. 

The total cost of sand will therefore be : 

5 + 12.5 : 17.5 U $/T. 

2. SODA ASH 

The cost of soda ash received from the Magadi Soda Co Ltd 

(Kenya) is 250 U $/T C & F Kampala. 

3 . L:t:MESTONE-DOLOMITE 

' ' 30005 

We envisage in this study to buy the limestone/dolomite from 

the Uganda Cement Corporation. The cost ex works of this 

product corresponding to our chemical specification and to 

our granulometric curve (crushed product) has been given by 

UgandJ Development Corporation, owner of Uganda Cement 

Corpora ti or •• 

This cost is 3,480 U Sh/T = 17.4 U $/T. 
The road transport cost from Hima to Kampala has been given 

by Transami Ltd for 45 U $/T. 

The total cost of limestone/dolomite will therefore be 

17.4 + 45 = 62.4 U $/T. 

. I. 

' 
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4. FELDSPAR 

We envisage, at least for the first years of production to 

import feldspar from Kenya. An average price from Machakos, 

Kajiado and South Kitui is 80 U $/T FOB Nairobi. 
The road transport from Nairobi to Kampala is 70 U $/T. 

The total cost of feldspar will therefore be : 
80 + 70 = 150 U $/T . 

5. OTHER PRODUCTS 

The costing of the small products has been received from 

European suppliers. 

Cost CIF Cost of transport Cost CIF 

~t:Qdl.U:~t Mombasa to Kampala Kampala 

!lLS/T) nz SLil Cl SLT} 

Baryum sulfate 349 90 439 

Sodium nitrate 510 90 600 

Anhydrous borax 1,072 90 1,162 

Arsenium 829 90 919 

Selenium 72,360 90 72,450 

Cobalt oxide 22,600 90 22,690 

Pyrite 829 90 919 

.!. 

' 300'0$' ' 
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• 
llt**lll'****-lltlflttf**llttl 

I R A II "ATER I AL t 

ttltllll***ltlltllllt**lllllt** 

i;u.tities <in t. I ! lkli t price ! l 3 • 5 6 7 
us s 

Sand 17.50! 5047.0 1 5699.0! 625'1.0· 6879.0 1 6420.0! 8629.01 9064.0 
Soda ash 250.00! 16n.O! 1894.0! 2080.0! 2286.0! 2134.0! 2868.0 1 3212.0 
Dolmi te & li11estooe 62.40! 1351.0! 1526.0! 1676.0! 1842.01 1719.01 2311.0! 2S88.0 
Feldspar 150.00! 537.0! b07.0! 666.0! 732.0! 683.0! 918.0! !O:S.O 
Barym sulfate 439.00 1 108.9! 123.0! 135.1 1 148.3! 138.4! 186.0 1 209.4 
Sodiua nitrite b00.00! 95.7! 108.0! 118.6! 130.31 121.6! 163.4! ··! Anhydroos borar 1162.00! 63.1! 11.21 78.1: 85.9! 80.2~ 107.B! .. 
Arseni111 91'7.00! 1.s• 8.5! 9.31 10.3! 9.6! 12.9! 14.5 
Selenim n4so.oo• .1 ! .1! .1 • .1 ! .1 ! .1 ! .1 
Cobalt oxide 22690.00! .0' .O! .o• .O! .O! .o• .o 
Pyrite 919.00! 10.4! 11.7! 12.9! 14.2! 13.3! 17.8! 19.9 

·----: . . 

T 0 TA L 97.961 9899.7! 10048.5! 11035.1' 12128.1 ! 11319.21 15214.01 17038.7 

B 9 10 11 12 13 

Sand 10824.01 12123.0! 10102.0! 12123.0! 12123.0! 12123.0 
Soda ash 3597.o• 4029.0 1 3357.0! 40:9.o• 4029.0! 4029.0 
Dolmi te & l 1iaestone 2898.o• 3246.01 2705.0! 3240.1)' 3246.0 1 3246.1) 
FeldSPar 1152.0! 1290.1)' 1075.0! 1290.0' 1290.0! 1290.0 
Baryue sulfate 233.4 1 261.4! 217.8 1 261.4' 261.4 1 261.4 
Sochua n1 trate ~.0' 229.6' 191.3 1 229.6 1 229.6 1 229.6 
Anhydrous oorax 135.21 151. 4' 126.2! 151.4' 151.4' 151.4 
Arseni11111 16.2' 18.2! 15.21 18.2! 18.2! 18.2 
Selenim .1 • .1 • .1 • .1' .1 ! .1 
Cobalt oxide .o• .01 .0' (J' .. .or .o 
Pyrite 22.3! 25.01 20.9! 25.o: ~-0' 25.0 

T 0 T A L 19083.i' 21373.9 1 17810.4! 21373.8' 21373.9 1 21373.8 
,,. ·- =!====! _, -: 

• 
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• 
HHIHIHffffffffttffffHHf 

I RA II ftATERIAL I 

lffffffffffffffffffHHIHHI 

imllts i:i tllousnl lS S 1 2 3 4 5 6 7 

Sn! 88.4! 99.7! 109.5! 120.4! 112.3~ 151.0! 169.l 
Sodi i5h 419.3! 473.5! 520.0! 571.5! 533.5! 717.0! 803.0 
llolOli te Ii liEStone 84.3! 95.2! :04.6! 114.9! 107.3! 144.2! 161.5 
Feldspar 80.5! 91.0! 99.9! 109.8! 102.4! 137.7! 154.2 
Birya sul f1te 47.8! 54.0! 59.3! 65.l! 60.8! 81.7! 91.5 
Sodi111 nitrite 57.4! 64.3! 71.2! 78.2! 73.0! 98.0! 109."? 
Anhydr-JUS bor1x 73.3! 82.7! 90.8! 99.8! 93.2! 125.3! 140.3 
Arsenill!I 6.9! 7.8! 8.5! 9.5! 8.8! 11. 9! 13.3 

.!lliUI 4.1! 4.6! 5.1! 5.7! 5.3! 7.! I e.o 
alt oxide .1! .1 ! .2! .2• .2! .2! 

., .... 
Pyrite 9.6! 10.8! 11.9! 13.0! 12.2! 16.4! 18.3 

, ... 
~"""''' 

in local currency 172.7! 195.0! 214.1! 235.3! 219.o! 295.2! :m.~ 

in forei'1 currency 699.l! 789.4! 866.8! iS27! 989.4! 1195.2! 1338.6 

TOTAL 871. 7! 984.4! 1080.9! li88.1 ! 1109.0! 1490.4! 1669.2 ,_ 

8 9 1(1 11 12 13 

Sancl 189.4! 212.2! 176.8! 212.2! 212.2! 212.2 
Soda 1st! 899.3! 1007.3! 839.3! 1007.3! 1007.3! 1007.3 
DolDli te le li1eStone 180.8! 202.6! 168.8! 202.61 202.6! 202.6 
Fel:lspar 172.8! 193.5! 161.2! 193.51 193.5! 193.5 
8aryu11 sulfate 102.5! 114.B! 95.6! 114.8! 114.81 114.S 
Sodi1111 nitrate 123.0' 137.8! 114.8! 13:'.B! 137.8! 137.8 

fJ!':.,raJs Dorax 157. l ! 175.9! 146.6! 175.9! 175.9! 175.9 
1111 14.9! 16. 71 14.0! 16. 7! 16. 71 16. 7 

Seleni1111 8.9! 9.9! 8.3! 9.9! 9.9! 9.9 
Cobalt ox it: .3! .3! .3! .3! .3' "f ,., 
Pyrite 20.5 1 23.o• 19. l ! iz.o• 23.0 1 23.0 
t: • 

·~ 
., 1 , •••• ... , , ...... 

in local currency 370.3! 414.7! 345.6! 414.7' 414.7 1 414. 7 
in foreir:in currency 14'19.2! 1679.l! 13~.1! 1679.1! 1679.1! 1679.1 

T 0 T A l 1~9.4 1 2093.B! 1744.7' 2093.8! 2093.8! 2093.B 
• '===-==:=I 

..._.., 

• 



• 

• 

• 

• 
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IV.3. UTILITIES CQST 

The cost of the calory produced by electrici-..y is cheaper in 

Uganda than the cost of any other type of calory. The ideal 

should be therefore to heat electrically the furnace. However 

32 \ of the production must be in amber colour (beer bottles) and 

an all electric furna~e will give greatest problem in that case, 

due to cold roof phenomenas. As we have no idea about the 

possibility of producing the beer bottles in green instead of 

amber, we have taken the option to keep the three colours 

production (flint-amber-green). Consequently, the best solution 

is to consider a miltt::d heating type furna~~, using both heavv 

fuel oil and electricity. 

- The fuel oil will he used only to partly heat the furnace. 

- The L.P.G. will only be used for the tablewares line glazer. 

The electricity will oe used for all 

. Partly the heating of the furnace . 

. The heating of the forehearth. 

The heating of the annealing lehrs. 

. The heating of the decorating lehr. 

The tracing of the fuel pipes. 

- The water will be used as 

. Industrial water - Mixer 

- Gob chutes 

- Sa;id washing . 

. Potable and sanitary water. 

JIJOOS 

~ooling water - Level detectors 

- Batch charger 

- Press plung'3r 

- iS machine 

- Air compressors 

other purposes, i.e. 

. I. 
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1111114***1*1 .... ttttll 

I u T I L I T I E s I 

111111...-1111..-111111 

~tities 

Electricity 
Heivy fuel oil 
L.P.6. 
llitlr 

Electricity 
Helvy fuel oil 
L.P.6. 
Mater 

imlltS in thousand lJS $ 

Electricity 
HNvy fuel oil 
L.P.6. 
!liter .. 
in lonl curr·"'lflCY 
in foreign currency 

TOTAL 

Electricity 
Heavy fuel oil 
L.P.6. 
Mater .. ...... . 
in local currency 
in foreign currency 

T 0 T A L 

Electricity 
Heavy fuel oil 
L.P.G. 
W.ttr 

llklit lltlit price ~ 

us s 

lth.hh)! 23.53! 
Ct. ) ! 325.00! 
tt. ,. 1070.00! 
lcu.1. I! .25! 

7 

lth.bh) I 24575.0! 
It. I! 1594.0! 
It. I! 35.0! 
lcu.1. )! 102400.0! 

...... 

1 

15347.0! 
m.o! 
3S.O! 

717':1).0! 

8 

26028.0! 
1731.0! 

3S.O! 
108500.0! 

361.l ! 
235.0! 
37.4! 
19.4! .... 

653.0! 
.O! 

b;)J.O! 

7 

578.2! 
518.0! 
!7.4! 
25.6! 

I• 

1159.3! 
.O! 

1159.3! 

13 

630.5 
586.0 
37.4 
28.9 _______ _... ........ ') .......................................... _.... __ , ....... . 

in loc•l currency 
in fort15n curr1ncy 

T 0 TA L 

1282.8 
.o _, ___ , 

:mma Caam:r.a ma:a=:=::-~.;•:: :."'J;. .•• ::=~r:a:m:==rm=: 

2 

17020.0! 
1181.0! 
3S.O! 

81200.0! 

9 

27628.0! 
1882.0! 

3S.O! 
115500.0! 

2 

400.5! 
286.3! 
37.4! 
20.3! 

744.6! 
.O! 

744.6! 

8 

612.4! 
562.6! 

37.4! 
27.l! 

1231.6! 
.o• 

1239.6! 
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• 
3 4 5 6 

17917.0! 188SS.O! 17409.0! 22510.0 
966.0! 1054.0! 918.0! 1399.0 
35.0! 3S.O! 30.0! 3S.O 

84200.0! 87500.0! 85100.0! 96850.0 

10 11 12 13 

24293.0! 24293.0! 25968.0! 26795.0 
1567.0! 1567.0! 1725.0! 11103.(1 

J0.0! 3S.O! 3S.O! 
11s.& 104700.0! 115500.0! 115500.0! 

-~-· -
3 4 5 6 

421.6! 443.7! W9.6! 529.7 
313.9! 342.S! 298.3! 454.7 
37.4! 37.4! 12. l! 37.4 
21.0! 21.9~ 21.3! 24.2 . .. . . • • , 1: .. , 

794.0! 845.5! 761.4! 1046.0 
.O! .O! .O! .o 

794.0! 845.S! 761.4! 1046.0 

9 10 11 12 

650.1 ! 571.6! 571.6! 6 
611.6! 509.3! 509.3 1 560.6 
37.4! 32.1! 37.4! 37.4 
28.9! 26.2! 28.9! 28.9 

I• . .. .. •I ' ..... . .. 
1328.1 ! 1139.2! 1147.2' 123e.O 

.O! .o• .O! .o 

1328.1 ! 11~9.2' 1147.2! 1238.0 ,_ ·==' rm=>: 

• 
Ill 1111111 1111 1111111111 111111111 
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IV.4. PZRSORREL COST 

The sal~rics and living allowances paid in Uganda in the private 

sector are fairly higher than th~se paid in the public sector. 

Considering that an industry such as the glass industry needs 

qualified and motivated manpower, we have taken the salaries 

among.,t the highest received levels as a safety measure. 

The total cost of labour, including salaries, taxes and living 

allowances {housiL~ - transport - electricity - lunches - medical 

expenses) will be as follows : 

Qualification Nllll'ber 
Unit salary Unit a 11011tance Total cost 
(U $/Year) (U $/Year) (U $/Year) 

AdminlHr1ti2n 

General manager 5,000 5,0CO 10,000 
I Personnel man39er ~. 750 Z,8011 4,550 
I 
I Sales manager 1,750 2.800 4,5!'.IJ 
I 
I Accountari!·s :; 1,350 2.3~J 11, 100 
I 
I Er-'.?loyees 12 450 1,050 18,000 
I 
I Sec :-et;ari es 5 7GC 1,450 10,750 
I 
I Orivers-H~ss~ngers 8 400 1,050 11,600 
I 
I , ___ 
I 
I Sub-total 31 7(,. 550 
I 
! 

. I. I 

30005 
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For the first 5 years of operation. 

Unit ula!")' Unit allowance Total cost Qualification NUllber 
(U $/Year) (U ~/Year) (U $/Year) 

I 
I 

Pr9duction personnel I 
I 
I 

Technical manager • 20,000 I £0,000 I 
Shift managers • 4 15,000 I 60,000 I 
Machine shop manager 1,350 2,350 I 3,700 I 
Warehouse manager 1,350 2,350 I 3,700 I 
Laboratory speci~list 1 1,350 2,350 I 3,700 I 
Furnace operators • 4 10,000 I 40,000 I 
Chief 11achi nh ts • 2 10,000 I 20,000 I 
Engineers 8 1,050 1, 750 I 22,400 I 
Ski 11 ed workers 39 750 1,450 I 85,800 I 
Semi-ski11ed workers 17 550 1,450 I 34,000 I 
Unskilled workers 73 400 1,050 I 105,850 I 

I 
+-
I 

Sub-tota! 151 I 399, 150 I 
I 

Grand-total 18Z 469,700 

Thd four working posts marked with an asterix are considered 

to be executed by specialized expatriates. We have not based 

their cost:~g on an european level of cost but on a chinese 

or ir.dian level. 

• 

• 

For the f if ti:l year of operation this expatriate 

will be cancelled partially. 
• • assistance 

• 
. I. 
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From +: ne fifth year of operation, the tollowing production 

personnel will be : 

Qualification ~Ulllber 
Unit salary Unit allowance Total cost 
{U $/Year) (ll $/Year) (U $/Year) 

Prod~~ti2n ~gr~gnr..':! 

Technical mana~er 2.500 2,350 4,850 
1 local 

Shift 11anagers 4 
l expatriate 15,000 15,000 
3 local z.ooo Z,350 ~3.350 

Furnace operator:' t: 
2 expatriates 10,001) 20,000 
4 lo::al 1,300 l,000 13,200 

Chief 11achinists 2 
1 expatriate 10,000 10,000 
1 local 1,300 2,000 3,300 

Others unchanged 140 259, 150 

Sub-total 153 338,550 

Grand-i:otal 184 409, 100 

. I. 

3ullOS , 
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!Plonths to! Plonthly 1 l'tonthly 
!~tities!Quantities!Quantities!Quifltities!~tities!pay before! cost cost 

! rtonthly 
cost 
us s 

year 3 

Adainistrati111 

Eieneral 11a11ager 
Persmnel 11anager 
Sales 11a11ager 
Accountant 
Employee 
Secretary 
Driver - eesse119er 

year l yt!ar 2 1 year 3 year 4 year S start up 1 US S US S 

1 ! 
1: 
11 
31 

12! 
S! 
8! 

1 ! 
1 ! 
l ! 
3! 

12! 
51 
8! 

1 ! 
1 ! 
1 ! 
3! 

12! 
S! 
8! 

1 ! l ! 
1! 1! 
1 ! 1 ! 
3! 3! 

12! 12! 
5! 5! 
8! 8! 

O! 
O! 
O! 
0' 
O! 
O! 
O! 

year ! ' year 2 

933! 
379! 
379! 
308! 
125! 
179! 
121 ! 

833 1 

379! 
379! 
308! 
125! 
179! 
121! 

833 
379 
379 
308 
125 • .............. ~---~--.--..... ,.. ..... , ......... ,. ...... ,~-1---~1 ............................ , .................. .._, ......................... ~ ...................... ~ ........................ , ,.. . .... 1 .................... ... 

Sub-total 

Productim 

Technical aanager 
T~hnical aanager 
51 • ft aanager 
Shift unager 
f'lach ine shap aanager 
Warehouse unager 
Laboratory specialist 
Furnace o:=erator 
Furnace aperator 
Chief mac!linist 
Chief inachinist 
En«Jineer 
Ski !led NOrker 
Sel1-skilled NOrker 
l.hskilled 1«1rker 

I I 

I ! 

I ! 

!f I 

31! 

1 ! 
O! 
4! 
O! 
l 1 

11 
1 ! 
41 

O! 
2! 
01 
8! 

39 1 

17' 
731 

31! 

1 ! 
C! 
4' 
O! 
1 ! 
l ! 
l ! 
41 
01 
2! 
01 
8! 

39! 
17 1 

73! 

1 ! 
O! 
4! 
O! 
1 ! 
l ! 
1 ! 
41 
01 
2! 
o1 
8! 

39! 
17! 
73! 

31! 

l ! 
O! 
4! 
O! 
l ! 
1! 
1! 
4! 
O! 
2! 
01 
8! 

39! 
17 1 

73! 

31! 

I}' 

1! 
1 ! 
3! 
1 ! 
11 
1 ! 
2! 
41 
1 ! 
11 
91 

39 1 

17! 
731 

o1 

o~ 

O! 
O! 
O! 
O! 
O! 
O! 
o~ 

O! 
0' 
O! 
O! 
O! 
O! 
O! 

190! 

1667! 
O! 

1250! 
363! 
308! 
308! 
308' 
833! 
275! 
933 1 

275' 
233 1 

183 1 

t67' 
121 ! 

190! 

1667! 
G! 

1250! 
363! 
308! 
309! 
308! 
833' 
275: 
833' 
275' 
233' 
1931 

167! 
121 1 

163 

1667 
0 

1250 
363 
308 
308 
308 
833 
275 
833 
275 

• 167 
121 

• • u u u •• .,. "• • ... • ,..,..,,... ... ~. ~ 1 ""' ...... ..,., -~ .....,..,., ... ,,....,.,..•~•I ")tl'j"".t'" ,, ... ,,t;,· '"•I" • • • 1 • • • • f .,....,.,,_...,..,.,.,,.,..., • • u· • • • •I u • u u ",.,. V• I~~-. I \o'*" •• u u .-u u 

Sub ·total 151! 151 I 151! 151 ! 153 1 0' 220! 220' 220 ----------- ____ , ___ , ____ ---- ---- ---- ---- ---- ----
Total variables costs 
Total fi•ed costs 

151 1 

31 1 

151 1 

31 1 

151! 
31! 

151! 
31! 

153 1 

31! 
0' 
O! 

143 1 

190' 
----------- ---- ----!---~---- ---- ---- ---

TC TA L 192 1 182! 182 1 182! 184 1 O! 215' 

143 1 

190 1 

215! 

143 
163 
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MAY S.A. FEASIBILITY STUDY IEPMTCENT 
PROJECT : l&WDA - llMAitER llASS FACTIJ!Y - 114100 PROJECT XP/lliA/98/006. 

DATE: 02/ lO/sq 

• 1'UERNATI't{ : Basic hypothesis • 
Page 256. 

Quantities ! Pfonthly I fb1thly 
cost cost 
us s us s 

year 4 year 5 

Aministratioo 

General lillager 1133! 1133 
Personne I 1a11ager 379! 379 
Siles 1a11ager 'J79! 'J79 
Accountant 308! 308 
Elployee 125! 125 
Secretary 179! 179 
Driver - ESsenger 121! 121 ... ....... . ., .. 

Sub-total 190! 190 • Production 

Technical 1anager I ! 16671 1667 
Technical 1a11a9er O! 404 
Shift 1a11ager I ! 1250! 1250 
Shift aanager 36! 363 
l'lachine 'ihop NOager 308! 308 
Warehouse ianil!Jer 308! 308 
Laboratory specialist 308! 308 
Furnace operator I ! 833! 833 
Furnace operator 275! 275 
Chief machinist I ! 833! 833 
Chief 11c1chinist 275 1 275 
Engineer 2~r 233 
Skilled NOrker 183 1 183 
Selli-skilled NC>rker 167' 167 
lilskilled NC>rker 121! 121 • ' ••~·~~'"''''''I •hi •• 

Sub-total 220' 184 

Total variables costs 1431 160 
Total fixed costs 190! 190 

I ... 

T 0 TA L 215! 185 ____ ,_ 
'====== 

• 



ASAY S.A. FEASIBILITY Sl.JlY DEPARTCENT DATE:02/10/89 PA6E:19 
PROJECT : lliAlllA - llMAUfR liASS FrCTIJ!Y - ltiIOO PROJECT IP/IJiA/88/006. 
~TERNATIYE : Basic hypothesis. Page 257 . 

• 
111111111111111111111 

I "ANPOWER I 

111111111111111111111 

a.10Unts in thousand US S 2 3 4 5 

Adllinistratioo 

General 11anaser 10.0! 10.0! 10.0! 10.0! 10.0 
Personne 1 1a11ager 4.5! 4.5! 4.5! 4.S! 4.S 
Sales 11i111ager 4.S! 4.5! 4.5! 4.S! 4.5 
Accountant 11.1! 11.1! 11.1! 11.1 ! 11.1 
Elployee 18.0! 18.0! 18.0! 18.0! 18.0 
Secretary 10.7! 10.7! 1.0! 10.7! 10.7 
Driver - 11essenger 11.6! 11.6! 11.6! 11.6! 11.6 
' .. , , . ',, . . , ....... ........ . • Sub-total 70.5! 70.5! 60.8! 70.S! 70.5 

Productioo 

Technical 11a11ager I ! 20.0! 20.0! 20.0! 20.0! .0 
Technical 11a11ager .O! .O! .O! .O! 4.8 
Shift 11a11ager I I 60.0! 60.0! 60.0! 60.0! 15.0 
Shift aana9er .O! .O! .O! .O! 13.0 
l'lachine shop 1a11ager 3.7! 3.71 3.7! 3.7! 3. 7 
Narehouse aanager 3.7! 3.7! 3.7! 3.7! 3.7 
Laboratory specialist 3.7! 3.7! 3.7! 3.7! 3.7 
Furnace operator I ! 40.01 40.0! 40.0! 40.o• 20.0 
Furnace operator .O! .O! .O! .O! 13.2 
Chief 1c1chinist I ! 20.0! 20.0! 20.0! 20.01 10.0 
Chief uchinist .O! .O! .O! .o• 3.3 
Engineer 22.4! 22.4 1 22.4! 22.4! 22.4 
Skilled wrker 85.8! 85.B• 85.8! 85.8! 85.8 
Seili-skilled NOrker 34.0! 34.0! 34.0! 34.0! 34.0 
lklskilled NOrker 105.81 105.8! 105.8! 105.B! 105.B . ...... ...... . . ... ,. , , , , . . ''""" . . . ........ "'I• ........ ............. 

Sub-~otal 399.1! 399.1 ! 399.1 ! 399.1! 338.S _, 
Total variables costs 399.1! 399.1! 399.1 ! 399 .1 ! 338.5 
Total fixed costs 70.5! 70.5! 60.8! 70.S! 70.5 

T 0 TA L "69.7! 469.7 1 460.0! 469.7 1 409.1 

in local currency 329.7! 329.7! 320.0! 329.7! 364.1 
in foreign curl'!flcy 140.0! 140.0! 140.0! 140.0! 45.0 

·--==! 

• 
' 
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IV.5. OTHER PRODUCTION COSTS 

1. SPARE PARTS 

As per the normal practice to operate a glass factory 24 h/d 

continuously a permanent stock of 2 years consumption is 

needed. ~t will be included in the working capital. The yearly 

consumption, from the first year of production, is estimated 

at 316,100 U $. 

• 2. CONSUMABLE PARTS 

• 

• 

These i terns include the mouids, the decoration enamels, the 

packing and miscellaneous (small tools, pallets, lubricants, 

etc ... ) 

Their cost is estimated as follows (in U $/Year) . 

. /. 
' 



MAY S.A. FEASIBILITY Slll>Y IEPMTCENT 
PRO.F-CT : lBfl>A - ID«AlfER liLA$ FtCTIRY - IJfIDO PROJECT IP /l&VBB/006. 
AL191MTIYE : Buie hypothesis. 

llllllllllllHlll ....... HI 

I CONSU"ABLES I 

llllHHllllHlllHIHHffl 

bntities 

l'bllds 
EnMels 
Puing 
ftiscelliflmlS 

l'bllds 
EnMels 
Picking 
"iscellilM!lllS 

DIU'ltS in thousand Iii S 

tbrlds 
EnMels 
Pieki119 
"iscell1111!1JS 

<I.hit)! I.hit price ! 

(Iii • ) ! 
CISS>! 
CISS>! 
CISS>! 

CLISSJ! 
<ISS)! 
<ISS>! 
(lJS s ) ! 

Iii s 

7 

1.00! 
1.00! 
1.00! 
1.00! 

410400.0! 
341300.0! 
100200.0! 
332700.0! 

264700.0! 
172400.0! 
50!00.0! 

m700.0! 

8 

459600.0! 
382200.0! 
112200.0! 
332700.0! 

2 

267100.0! 
193300.u! 
56900.0! 

332700.0! 

9 

514800.0! 
428100.0! 
125700.0! 
332700.0! 

2 

264.7! 267.1! 
172.4! lcr.>.3! 
50,3! 56.9! 

332. 7! 332. 7! 

3 

219200.0! 
216a>O.O! 
63900.0! 

332700.0! 

10 

429000.0! 
356700.0! 
104700.0! 
332700.0! 

3 

279.2! 
216.8! 
63.9! 

332.7! 

DATE:02/l0/89 P&:: 
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4 

292100.0! 
242900.0! 
71300.0! 

332700.0! 

11 

5148)().0! 
428100.0! 
125700.0! 
332700.0! 

4 

292.1! 
242.9! 
71.3! 

332.7! 

5 

272600.0! 
226800.0! 
66500.0! 

332700.0! 

12 

5148)().0! 
428100.0! 
125700.0! 
332700.0! 

5 

272.6! 
226.B! 
66.5! 

332.7! 

• 
6 

366400.0 
304700.0 
89400.0 

332700.0 

13 

514800.0 
428100.0 

-~ 
6 

366.4 
304.7 
89.4 

332.7 . .. . ,. '"''"""' ___ , ......... "'" --· ..... , ...... ___ ..,..,. . . . .. , ___ _ 
in locil currency 
in foreign currency 

TOTAL 

tbrlds 
Enaels 
P.ckin9 
"i scellineous 

33.3! 
786.e! 

820.1! 

7 

410.4! 
341.3! 
100.2! 
332.7! 

33.3! 
816.7! 

850.0! 

8 

33.3! 
859.3! 

892.6! 

9 

459.6! 514.8! 
382.2! 428.1 ! 
112.2! 125.7! 
332.7! 332.7! 

33.3! 
905.7! 

939.0! 

10 

429.0! 
356.7! 
104. 7! 
332.7! 

11 

33.3! 
865.3! 

898.6! 

514.8! 
428.1 ! 
125. 7! 
m.7! 

33.3 
1059.9 

1093.2 

12 

·~ 125.7 
332.7 

--.......... ~ ..... ~ ........... --......... -------....----""•~l---·N"""l ___ No""•~l--~·N°~· .... ·10 w H C ,_......,.....,.. ......... 
1n loc1l currency 
in foreign currtncy 

TOTAL 

l'bllds 
EniMls 
P.cking 
"i SCI lllnlCIUI 

in local currtncy 
in fort1gn currtney 

33.3! 
u:U.3! 

1184.6! 

13 

514.8 
428.1 
125. 7 
332.7 

33.3 
1368.0 

1401.3 
:aaaa aa!.. WW 

33.3! 
1253.4! 

1286.7! 

33.3! 
1368.0! 

1401.3! 

33.3! 
1189.B! 

1223.1 ! 

33.3! 
1368.0! 

1401.3! 

33.3 
1368.0 

1401.3 

• 



• 

• 

• 

• 
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3. IRSQRARCE MID OVERHEADS 

4. 

These are estimated at 3 \ of the production costs (raw 
materials, consumables, spare parts, utilities, manpower 
costs, technical assistance). 

TECRllICAI, ASSISTAllCE 

Notwithstanding the quality of the local personnel training 
performed abroad, the experience shows that this training is 
always insufficient to allow to reach developed countries 
personnel skilness. 
In order to reach an optimized level of experience, several 
years of training should be necessary, what is practically 
impossible to obtain for evident planning and costing reasons. 
The only alternative to obtain a good efficiency in the 
production (in this project a 80 \ yield is computed after 4 
years of production) is the presence of expatriate 
t~chnicians on site during several years. These experts 
should come from an european glass manufactoring company. The 
mission of these polyvalent experts should be double. Firstly 
they should be able to help the technical management for any 
kind of problem which could occur during their presence. 
Secondly, and this is the main purpose of their presence they 
should give a permanent follow up and eztension of training 
to the local personnel, teaching them how to react facing all 
kinds of problems which cannot be always foreseen. 

We consider in this study the assistance of three specialists 
the first year of production, of two specialists the second 
year and of one specialist the third year. 

The rE!lative cost is as follows 
1st year 510,000 u $ 
2nd year 340,000 u $ 

3rd year 170,000 u $. 
. I. 

II 111 1JOOOS111 II I 111111 I I I 1111 11111111111111 I Ill 1111111111111111 II 1111 II II 1111 II II I 111111 Ill Ill 111111111 111111 I I 111111 111 11 1111111111111 111 I 



Page 261. 

5. ~ 

The surf ace area needed for the factory is 300 m 1 130 m or 

3.9 hectares. 

The factory should be situated in the Kampala zone area, 

pre!erally close to Port Bell where the sand will be 

discharged or in the Kampala industrial zone (Nakawa - Kiswa). 

According to the Ministry of Lands and Surveys, there is no 

unleased land in the Kampala Industrial Area, nor in Port 

Bell. 

The i'tinistry of Housing and Urban Development has declared 

that free lands are available in the Luzira and Mutungo 

areas. These areas being situated between the Kampala 

Industrial Zone and Port Bell, close to the Victoria Lake, we 

consider them suitable. 

The investment cost of land for this project will amount to 

9,750 us $. 

Production costs will also inclue a lease of 975 US $ per 

year. 

. I. 

' 

• 

• 

• 

• 
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EXPLANATORY NOTE ON COMPQTER PRQGRAMS 

Two different programs have been used, the first one being an 

ABAY program and the second one the UNIDO program called COMFAR. 

The latter is easily recognizable by the ·coMFAR-UNIDO• logo at 

the right upper part of the page. 

The two programs give obviously the same final results. However 

some differences of concept can be observed when comparing tables 

coming from both programs. 

As an example, the following production costs tables : 

~The COMFAR program consider that depreciation and financial 

costs are ir.cluded in the production costs, whilst the ABAY 

program excludes these items from the production costs to add 

them separately at a late.r stage. The indirect manpower, the 

insurance and overhead, and the land renting are presented 

separately in the ABAY program whi 1st they ;ire grouped in the 

COMFAR under the name "Administrative overheads•.• 

Once again, the final computerized results are absolutely 

similar, but we believe it is useful to present the two programs 

in parallel. Some readers being more acquainted to one or the 

other type of program. 

. I. 

3079$ 
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MAYS.A. FEASIBILITY STll>Y IEPMTCENT DATE:02/l0/89 P&: l' 
PROJECT : l8lllA - CllfTAltER Q.ASS ~ - I.JUDO PROJECT IP /tliA/88/006. 
ALTEllNATI\t : Basic hypothesis. page 262. 

• .... ........................... I Plm£TIIJC lllSTS SD£lllE I 

H!l!IHIHHlll*lllHHllHHIHI 

ilDUnts in thousand lS S 2 3 4 5 6 7 

VMIAll.E lllSTS 
Rilt uterials 871. 7! 9114.4! 1(8).9! 1188.l! 1109.0! 1490.4! 1669.2 
CansuMlles B'Z0.1 ! 650.0! 892.6! 939.0! 998.6! 1093.2: 1184.6 
utilities 653.0! 744.6! 794.0! 945.5! 761.4! 1046.0! 1159.3 
Spare parts .O! .O! .O! .O! .O! .O! .o 
~<direct) 399.1! 399.1! 399.1! 399.1! 338.5! 338.5! 338.5 

TOTIL VMIAllE COSTS 2743.9! 2978.1! 3166.7! 3371.7! 3107.5! 3i68.2! 4351.7 
~==~ 

FIXED lllSTS 
~ (indil'Ktl 70.5! 70.5! 60.8! 70.5! 70.5! 70.5! 70.5 
utiliti~ .O! .O! .O! .O! .O! .O! .o 

• Spare parts 316.1! 316.1! 316.1! 316.l! 316.1! 316.l! 316.1 
Insurance ni owrhNd 109.2! 111.1 ! lll.6! 112.B! 107.2! 132.5! 144.0 
Technical assistil1Ce 510.0: 340.C! 170.0! .O! .O! .O! .o 
Lnl renting 1.0! 1.0! 1.tl! 1.0! 1.0! 1.0! 1.0 

TOTAL FIXED aJSTS 1006.B! 838.7! 659.5! 500.4! 494.B! 520.1! 531.6 

T 0 T A L 3750.B! 3816.B! 3826.2! 3872.2! 3602.3! 4488.l! 4883.4 

a 9 10 11 12 13 ! 1vg. 15 y. 

VMIABLE lllSTS 
Rill uterials 1869.4! 2093.8! 1744.7! 2093.8! 2093.8! 2093.8! 16.38.1 
CanSUMbles 1286.7! 1401.3! 1223. l ! 1401.3! 1401.3! 1401.31 1173.0 
Utilities 1239.6! 1328.1 ! 1139.2! 1147.2! 1238.C! 1282.8! 1069.0 
Spire parts .O! .O! .O! .O! .O! .O! .o 
l\JnpOller le! i l'!C tl 338.5! 338.5! 338.5! 338.5! 338.5! 338.5! 354.7 

• TOTfL VARIABLE COSTS 4734.l! 5161. 7! 4445.5! 4980.9! 5071.7! 5116.5! 4234.9 ,_ 
FIXED com 

Plillpoier lindirei:tl 70.5! 70.5! 70.5! 70.5! 70.5! 70.5! 69.9 
Utilitits .O! .O! .O! .O! .O! .O! .o 
Spare p1rts 316.1 ! 316.1 1 316.l! 316.l! 316.1! 316.1! 316.1 
lnsurw:e and averheid 155.4 1 168.3! 146.8! 162.8! 165.6! 166.9! 142.1 
T1thnic1l nsisbnce .O! .O! .O! .O! .O! .O! 68.0 
I.Ind renting 1.0! 1.0! 1.0! 1.0! 1.0! 1.01 1.0 

TOTAL FIXED COSTS 543.0! 55S.9! 534.4! 550.4! 553.2' 554.5! 597.0 _, =-! •I 

T 0 T A L 5277.3! 5717.7! 4980.0! 5531.l' 5624.9! ~71.0! 4831.9 
SS aaa zan!m !m ~····=····---~~! l::s:z::a=:I 

• 
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MAYS.A. FEISIBILITY SllllY OCPMTCENT llATE:02/10/89 P&:l 
Pll:JECT : lBlllA - aJCTAUER llA$ FM:TIJn' - lltllll P11JJECT IP/UiA/89/006. 
11..TEAMTii.£ : &.sic hypothesis. Page 263. 

lllllllllllllllllltl* ..... 1111111111 ...... 11111111 • I PllDJ:Tlllf aJSiS :aJEllE (IN UDl. CIRIEICY> I 

111*111111111111**1111111111•111111111111111111111 

iml\tS in thousnl US S 2 3 4 5 6 7 

YllRIAllE COSTS 
Rill •briil5 172.7! 195.0! 214.l~ 235.l! 217.61 295.2: 330.6 
Cansmiblts 33.3! 33.3! 33.3! 33.3! 33.3! 33.3! I.l.3 
utilitil5 653.0! 744.6! 794.0! 845.5! 761.4! 1046.0! 1159.3 
Spve Pil'ts .O! .O! .O! .O! .O! .O! .o 
~<direct> 259.l! 259. l! 259.l! 259.l! 293.5! 293.5! 293.S 

10Tl1.. WIRIAllE COSTS 1118. l ! 1231.9! 1300.6! 1373.l! 1307.8! 1668.0! 1816.8 

FIXED cmTS 
1111...,- <indirect> 70.5! 70.S! 60.8! 70.5! 10.:! 70.5! 70.5 
utilities .O! .O! .O! .O! .O! .O! .o 
Spil"t parts .O! .O! .O! .O! .O! .O! • Insurance illCI overflNI 54.6! 55.6! 55.8! 56.4! 53.6! 66.3! 
Technical iSsistil!Ce .O! .O! .O! .O! .O! .o• .o 
Lilld renting 1.0! 1.0! 1.0! 1.0! 1.0! 1.0! 1.0 

10Tl1.. FllED aJSTS 126.1! 127.1! 117.6! 127.9! 125.1! 137.8! 143.5 

T D T A l 1244.2! 1359.0! 1418.2! 1501.2! 143'2.9! UJOS.8! 1960.3 

8 9 10 11 12 13 ! •Y9· 15 y. 

VARIAll.E COSTS 
Ralf uterials 370.3! 414.7! 345.6! 414.7! 414.7! 414.7! 324.4 
ConSUMbles 33.3! 33.3! 33.3! 33.3! 33.3! 33.31 33.3 
Utilities 1239.6! 1328.1 ! 1139.2! 1147.2! 1238.0! 1282.8! 1069.0 
Spare parts .O! .O! .O! .O! .O! .O! .o 
PlinpoMer <di rec ti 293.5! 293.5! 293.5! 293.S! 293.S! 293.5! L'84.4 

TOTl1.. VMIAllLE CD5TS 1m.1! 2069.6! 1811.6! 1888. 7! 197'1.S! 2024.3! 17. 

FIXED CD5TS 
flinpcMr <indirect> 70.S! 70.5! 70.5! 70.S! 70.S! 70.5! 69.9 
Utilitirs .O! .O! .O! .O! .O! .O! .o 
Spirt parts .O! .O! .O! .O! .O! .O! .o 
InturinCf ind O'llf'heid n.1! 84.2! 73.4! 81.4! 82.8! 83.S! 71.0 
TIChni~al assistince .O! .o• .O! .O! .O! .O! .o 
Lind rtnting 1.0! 1.0! 1.0! 1.0! 1.0! 1.0! 1.0 ·--· TOTl1.. FIXED COSTS 149.2! 155. 7! 144.9! 15'2. IJ! 154.31 ISS.O! 141.9 

T 0 T A L 20l5.?! 2225.3! 1956.5! 2041.7! 2133.8! 2179.3! 1853.0 

• 
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MAYS.A. FEASIBILITY STtl>Y IEPMTCENT llATE:02/10/89 fl&:!~ 
PROJECi : l&llllA - IDfTAII& Q.ASS FllCTilrf - IJUIXJ P111JECT IP /lS/88/006. 
IUEllMTI\IE : Bnic hypatheis. Page 264. 

• • ••••••• ~ ................................ "*'. I PIDll:Tlllf COSTS SDEU.E UN RllEI6N aJllEJl:Y) I 

111'****411l141111111111 .......... ~ ........... lf 

Malllts in thousnl IS S .. 3 4 5 6 7 ' 
VARIAll.£ COSTS 

bit UtlriilS 699.1 ! 789.4! 866.8' 952.7! 1189.4! 1195.2! 1338.6 
Consmiblts 786.8! 816.7! 859.3: 905.7! ~.3! 1051.9! 1151.3 
utilities .O! .O! .O! .O! .O! .O! .o 
Spin! prts .O! .O! .O! .O! .O! .O! .o 
ltinpale' fdirectl 140.0! 140.0! 140.0! 140.0! '5.0' 45.0! 45.0 

TOTll. WIRIAll.E COSTS 1625.9! 1746.2! 1866.2! 1998.5! 1'799. 7! 2300.1 ! 2535.0 

FIXED COSTS 
~ <indirectl .O! .O! .O! .O! .O! .O! .o 
utilities .O! .O! .O! .O! .O! .O! .o 

• !ip..-e pil'tS 316.1! 316.1! 316.l! 316.1! 316.1! 316.1! 316.1 
Insurance nl overhNd 54.6! 55.6! 55.8! 56.4! S3.6! 66.3! 72.0 
Technic•l assistince 510.0! 340.0! 170.0! .O! .O! .O! .o 
Lnt renting .O! .O! .O! .O! .O! .O! .o 

TOTll. FIXED mrrs 880.7! 711.6! 541.9! 372.5! 369.7! 382.l! 389.1 
!==-=-· 

T 0 T A l 2506.6! 2457.8! 2408.i! 2371.0! 216\'.4! 2682.5! 2923.l 

8 9 10 11 12 13 ! ivg. 15 y. 

VMIAll.£ COSTS 
rt. uteriils 1499.2! 1679. l! !399.1! 1679.l! 1679.1 ! 1679.1 ! 1313.6 
Consmiblts 1'253.4! 1368.0! 1189.8! 1368.0! 1368.0! 1368.0! 1139.8 
utilities .O! .O! .o• .O! .O! .o• .o 
Spire pil'tS .O! .O! .O! .O! .o• .o• .o 
~ Cdirectl 45.0! 45.0! 45.0! 45.0! 45.0! 45.0! 70.: 

• TOTAL VARIAllE COSTS 2797.6! 3092.2! 2634.0! 3092.2! 309'Z.2! 3092.2! 2523.7 

FIXED COSTS 
llinPalllr h nd i l'ICt I .O! .O! .O! .O! .O! .O! .o 
utilihts .O! .O! .O! .o• .O! .O! .o 
Spart Pil'ts 316.l' 316.l! ll6.l! 316.l! 316.1 ! !16.1 ! 316.l 
IMUriflCt ind omtleid n.1! 84.2! 73.4! 81.4! 8'2.8! 83.5! 71.0 
Technicil iSSiitillCI .O! .O! .O! .O! .O! .O! 68.0 
l.Jnd ,...,ting .O! .O! .O! .O! .O! .O! .o 

TOTAL FIXED CCSTS 393.8! 400.2! 389.5! 397.5' 198.9! 399.5' 455.1 

·== -=~m a:a 

T 0 T A l 3191.4! 34172.4! 3023.5! 3489.i! ~l.l! 3491.7! 2978.9 
!w !n:a:aa .. ~ ... 

• 
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aJFM 2.1 - NJAY S.A., IRJSSEl.S, 

Total Production Costs in thalsind ts s 

Ysr ••••••••••• • • • • • 1992 1993 1994 1995 1996 

% of naa. CiPolCity <single procl1cU. O.OOG 0.000 0.000 9.000 O.l')O() 
Rill Ntel'i•l 1 • • • • • • • • • • • 871.722 984.382 1080.943 1188.095 1108.901 
Otller ... llltel"iil!'i . . . . . . .. 0.000 0.000 0.000 0.000 0.000 
Utilities . . . . . ........ 820.097 850.002 892.600 939.000 898.600 
~ ............... 652.978 744.556 794.037 845.~ 761.359 
Lal>car' di r!Ct • • • • • • • • • • • 399.100 399.100 399.100 399.100 338.500 
Rl!!piir, NinteYnte . . . . . . . . 0.000 0.000 0.000 o.ooc 0.000 
!ip"5 . . . . . . . . . . . . .. 316.100 316.100 316.100 316.100 316.100 
Factory aerhRds . . . . . . . . . 510.000 340.000 170.000 0.000 o.ooo 

FactOl"Y costs . . . . . . . . . .. 35111.997 3634.139 3652.i9> 3607.828 3423.460 
Adllinistr1tift CM."'tlNls • • • • • • 180.700 182.700 183.100 184.300 178.700 
Indir. costs, salts i1l1d distributio 0.000 0.000 0.000 o.ooo 0.000 • 
Direct costs, s.les iflCI dist~tbuti111 0.000 0.000 0.000 0.000 0.000 
Dlpreci1tim • • • • • • • • • • • • 2491.513 2491.513 2491.513 2491.513 2491.513 
Financi•l costs . . . . . . . . .. 1591.525 1279.025 966.525 752.427 518.533 

Totil praduction costs ••••••• 7833.734 "fflJ7.m TJ!fl.918 7116.067 6612.206 

Costs Pfl" 111i t ( single product I . 0.000 0.000 0.000 0.000 o.ooo 
!Jf it forei,,, % • • • • • • • • • • 82.144 80.230 78.696 77.146 76.436 
Of it Vil"iiblt,% , , , , , , , , , , 26.822 31.157 36.339 41.634 41.820 
Total lil'c:llr • • • • • • • • • • • • 469.600 469.600 469.600 469.600 409.000 

l&NlA Ii.ASS aJflAirERS PROJECT - Septellber 111 
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Total Production Costs in thosnd l6 s 

YNr ••••••.••••••••• 1997 1998 1999 2000 2001 

1 of llDI. capacity lsi119le product>. 0.000 0.000 o.ooo 0.000 o.ooo 
Rill uteriil l • • • • • • • • • • • 1490.343 1669.1'1.i 1869.492 2093.830 1744.858 
Other r• mteri1ls . . . . . . . . 0.000 0.000 O.IJOO o.~ 0.000 
utilities . . . . . . . . . . . . . 1093.200 1184.599 1286.700 1401.300 1223.100 
Erwgy ••••••••••••••• 1045.998 1159.350 1239.51!9 1328.060 1139.164 
l.ibaur, direct . . . . . . • . . . • 338.500 338.500 338.500 338.500 338.500 
R!pi1ir, uinlenince . . . . .... 0.000 (1,000 0.000 0.000 0.000 
liPin!S . . . . . . . . . . . . .. 316.100 316.100 316.100 316.100 3'16.100 
Factory ovl!l'llNds . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

FKtory costs .. . . . . . . . . 4284.142 4667.742 5050.381 5477. 790 4761. Tl1. 
Administri1tive overheids • • • • • • 204.100 21~.500 226.900 239.900 218.300 

.. ir. costs, Siles and distributim 0.000 0.000 0.000 0.000 0.000 
rect costs, Siles and distribution 0.000 0.000 0.000 0.000 0.000 

Depreciiticra • • . . . • • • • • . • !872.613 lBn.613 lBn.613 1872.613 !872.613 
Financi1l costs . . . . . . . . .. 336.515 :St0.12'l 283.728 Zi7.33S 230.94'2 

Toti1l Productim costs • • • • • • • 6697.370 7065.976 7433.623 7847.638 7<1J3.577 

Costs per unit I single product > . 0.000 0.000 0.000 0.000 0.000 
Of it foreign, l • • • • • • • • • • 71.739 71.028 10.m 70.533 71.154 
Of it v1riible,l •••••••••• SS.490 SB.908 62.713 66.533 61.425 
Toti1l llbour • • • • • • • • • • •• 409.000 409.000 409.000 409.000 409.000 

ISNllA llASS IXNTAiteS PROJECT - Sepiellber F 

• 

• 



Total Production Costs in thousi.~ IS t 

Ysr ••••••••••• • • • • • 2002 2003 2004 2005 2006 

1 of rm. capacity ls:n9le product>. 0.000 0.000 0.000 0.000 o.ooo 
R. uterial l • • • • • • • • • • • 2093.830 2093.830 2093.830 2C93.830 2093.830 
Other r• uterials . . . . . . . . 0.000 0.000 o.ooo 0.000 o.ooo 
Utilities . . . . . . . ...... 1401.300 1401.300 1401.300 1401.300 1401.300 
~ ............... 1147.214 l'ZSl.W7 1282.786 1328.060 1328.060 
lJbour, direct • • • • • • • • • • • 338.500 338.500 338.500 338.SOO 338.500 
Rlpair, uintenM!ce . . . . . . .. 0.000 0.000 !).000 0.000 o.ooo 
SpU'P.i . . . . . . . . . . . . . . 116.100 116.100 116.100 116.100 316.100 
Factory overflNls . . . . . . . . . 0.000 0.000 0.000 0.000 0.000 

Fictory costs . . . . . . . . . . . 5296.944 Sl87.707 5432.516 54n.m 54n.m 
Aministrative averhNds •••••• 234.300 m.100 238.500 239.900 239.900 
Indir. costs, sales and distribution 0.000 0.000 0.000 0.000 0.000. 
Direct costs, sales and distributim 0.000 0.000 0.000 0.000 o.ooo 
Depreci1tie11 • • • • • • • • • • • • 1546.Bll 1546.Bll 1546.813 1546.813 1546.021 
Finn:ial costs . . . . . . . . .. 204.548 178.155 151.762 125.368 98.915 

Tot.I production costs • • • • • • • 7282.605 73'9.17'5 736i.591 7389.871 7362.686 

Costs per 111it I singlll! product > . 0.000 0.000 0.000 0.000 0.000 
Of it foreign, 1 •••••••••• 70. 769 69.782 69.246 68.708 68.593 
Of it variable,% •••••••••• 71.695 71.040 70.849 70.655 70.916 
Total !abour • • • . . • • • • • • • 409.000 409.000 409.000 409.000 409.000 

1JiANDA llASS CIM'Alt£RS PROJtCT - Septelber 19 
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V. LQCATIOR ARD SITE 

The four main factors to locate an industry are as follows 

Existing infrastructure [roads, railway, access to the 
Victoria Lake (Harbor), water, t:.lectrici ty, sewage 
connections]. 
Labor availability in qua!ity and quantity. 
Proximity of the raw materials sources . 
Proximity of ~he customers. 

In the particular fiP.ld of the container glass industry, this 
last factor is by fa:: the more important. 
Indeed the transport cost of the containers is far more expensive 
than the transport cost of the raw materials due to the fact that 
the empty containers have a specific weight far below 1 kg/l 
whilst the bulk raw materials have a specific weight above 
l kg/l. Ia average we can say that for each cum (m3)available 
on a truck, the tonnage of transported raw materials is at least 
3 times higher than the possible tonnage of containers . 

• We shall therefore examine first of all the proximity of the 
customers. 

• 

1. Bottles 

From the table of consumption of bottles in 1992, we can see 
that the consumption per bottler's origin is as follows 

Kampala 57,770,100 1 
Mas aka 7,295,200 1 

iiinja fi,2Sl.~QQ 1 

Total 72,016,700 l 

Kampala being situated roughly at half distance between Jinja 
and Maaaka is obviously the itldal situation as far as the 
bottler's location is concerned (see attached map) • 

. I. 
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• 2. Tablew~- : 

From the tablewares production chapter, we can see that as a 
mean average, the tablewares production will be sold for 

61.7 \in Uganda and far 38.3 \ in Rwanda-Burundi. 

For the local market, Kampala 
distribution, whilst for export, 

Rwandese border. 

3. Total product.i.2.n 

will be the center of 
Masaka is closer to the 

Adding the bottl~s and tablewares production, we can say • 

roughly that the bast location is as follows : 

Kamr.ala 76 \ 

Mas aka 19 \ 
Jinja 5 \. 

As far as the raw materials are concerned, the soda ash and 
feldspar will come from Kenya and european imported small 
products will also come through Mombasa and Jinja. On another 
hand the limestone/dolomite will come from Hima through 
Masaka, whilst the barge transport of sand will come from 

Diimu which is closer to Masaka than Kampala. 

Computing the transport costs for both containers 
materials we arrive at the following conclusion : 

and raw • 

Kampala 52.5 \ 

Masaka 35 \ 

Jinja 12.5 \. 

If the glass factory is located in Kampala, the cost of 
transport (containers + raw materials) will be less than 60 \ 

of the same cost for a factory located in Masaka. 

It is without saying that infrastructure and labour 
availability are also ideal in Kampala compared with other 

Ugandese location. 

. I. 
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We therefore definitely consider Kampala as being the best 
place to locate the factory. 

The old plant of the Madhvani • s family, East African Glass 
Works Ltd is still existing in the Industrial Area of Kampala, 
although there is no more machinery recoverable, the buildings 
themselves can technically be used for this project although 
future expansion possibilities are very limited. 

Of course, this alternative would lead to a sizeable reduction 
in needs for contruction and land preparation costs and delay. 

• However due on ownership problem this site cannot be 
considered for the time being. This fact was certified by both 
the Ugandese Ministry of Industry and the Madhvani Group 
itself (Mr. O.G. Kapoor - General Manager). 

• 

• 

Another site would therefore be found in the vicinity ~f 

Kampala, close to the Industrial Area and Port Bell, where the 
sand is intended to be discharged from the barges coming from 
DIIMU. Free industrial lands being available in the Luzira and 
Mutungo areas, between the Industrial Area and Port Bell, we 
consider that the glass factory would be situated there. But 
final selection would be done in due time (see attached map) . 

Environmental considerations 

The main problem is the sulphur conter.t of the fuels and of 
the chemical in-puts in the batch. This sulphur escapes as 
so2 and so 3 . There are several possibilities of dealing 

with this. 

l. The use of electricity as 3n added heating element would 
greatly decrease the SO 2 in the exhaust gases and would 

render the following solutions much more effective. Also 
for reasons of heat efficiency, the partial heating by 

electricity should be taken into consideration as we did . 

. I. 
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2. The exhaust gases 2re released in places where there is no 
damage to Uganda to be expected. 
Either the exhaust gases are released by a chimney high in 
the air, to let the so2 spread out and dilute below 
obnoxious concentat!ons before returning to land as acid 
rain, or the gases are released to a body of water. In the 
present case, a release to Lake Victoria would appear to be 
a desirable solution. But since rain is frequent and heavy 
in the area of Kampa la - Entebbe - Jinj a, sulphur release 
in the air will be naturally cleaned by rain and drained 
without detremental consequences on the environment. 
We desig&ed the chimney in the plant according the European 

• 

regulations versus the pollution in industrial area. • 

Socio-economic preference for location 

We do not detect special desire from the Government to give 
preference to certain area for industrial implementation 
considering the socio-economic impact. 

. /. 
' '30815 
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VI.l. PRQJEC'I LAYOUT 

A container glass factory will mainly include the following 
sections : 

Discharging and primary storage of the raw materials. 
- Treatment of raw materials. 
- Silo storage of raw materials. 
- Weighing and mixing of raw materials. 
- Transport of batch to the furnace. 
- Melting of the batch. 
- Container production machines • 
- Annealing of the containers. 
- Quality inspection of the containers. 
- Manual packaging of the non decorated containers. 

- Decoration of the containers. 
- Annealing of the decorated containers. 
- Manual packaging of the decorated containers. 

- Cullet recycling. 
- Finished products storage department. 
- Utilities departments 

• Compressors station • 
• Electrical main station • 
• Water cooling tower • 
• Water settling pond • 
• Water station . 
. Water basin • 
. LPG station • 
• Fuel oil storage. 

- Offsites departments 
. Workshope . 
• General store . 
• Technical office • 
• Laboratory . 

30785 ' 
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General administration. 
Packing. 
Weighing plant. 
Gates house. 

Page 274 • 

An example of project layout is attached, combining the different 

sections. 
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VI.2. SCOPE OF PROJECT 

1. BATCH PI.ART 

' '.s078S 

1.1. DISCHARGING AND PRIMARY STQBAGE OF THE RAW MAIERIALS 

All the raw materials would be supplied to the factory 
in lorries, in bulk sand, limestone/dolomite, 
feldspar 
in bags or drums soda ash, baryum sulfate, sodium 
nitrate, anhydrous borax, arsenium, selenium, cobalt 
oxide, pyrite • 

A weighbridge will weigh the lorries containing bulk 
materials at the entrance of the factory. 

The sand will be discharged by tip-up trucks into a 
primary storage cell and distributed by an overhead 
traveJ ling crane, also used to remove the sand from 

the cell. 

The limestone/dolomite and the feldspar will be 
discharges by tip-up trucks into an underground hopper 
from which they will be extracted by an elevator 

transporter. 

The other materials in bags or in drums will be 
transported by flat lorries witl'1 tarpaulin covers and 

palletized in a covered store • 

. I. 
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TREATMENT OF RAW MATERIALS 

All the products, except the sand and the limestone/ 
dolomite are presumed to be supplied ready for 
immediate use without any previous treatment. 

• 
The raw sand extracted from the primary storage cell 
will be conveyed to a sieving group working in moist 
mode. This group preceded by a pulping unit is 
equipped with a static sieving device. Grains of sand 
below 0,8 mm will be sent to cyclone-drier unit 
equipped with a steam adding device. The washed and 
dried sand will be conveyed towards the daily silo by • 
means of a circuit of conveyor belts. 

The feldspar extracted from the underground hopper 
will goes through a permanent grate magnet and then 
conveyed to the daily silo by means of a circuit of 
conveyor belts. 

1.3. SILO STQBAGE OF RAW MATERIALS 

The daily storage silos will include six silos for 
sand (2 x), sodium carbonate, limestone/dolomite (2 x) 

and feldspar, each with a capacity of 100 cum. ~ 

The daily storage capacity per mata~ial will therefore 

evoluate as follows according to the projected 

increase of production. 

l:it Y~iU: 2tb y~·1x: 

Sand 14 days 6 days 

Sodium carbonate 21 days 9 days 

Limestone/dolomite 54 t.ays 22 days 

Feldspar 6.q days 28 days 

Smaller silos will be used for the other raw materials . 

111111 Ill I 111 1111111111 1111 11111 111111 !1111111 1111111 111 111111 111111 Ill 1111111111 11111111 1111111111111111 llll 
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• 1.4. WEIGHING AND MIXING OF RAW MATERIALS 

• 

• 

• 
' 

1111 II 111 1111 111 ~~~~~11 

The mixer will have a capacity of 500 1 or 650 kg. 
Based on a 6 minutes cycle for the preparation of a 

batch, these would be 10 cycles per hour. 

Until the end of the fifth year of production, a 
maximum of 50 tons of raw materials have to ae weighed 

and mixed per day. 

During the five first years of production, the maximum 

effective working time will therefore be : 
50.000 = 7.7 hours per day. 

650 x 10 

After expansion, a maximum of 90 tons of raw materials 

have to be weighed and mixed per day. 
At that moment, the maximum effective working time 

will be : 90.000 = 13.8 hours per day. 
650 x 10 

The sand will be extracted from its daily silo by 
vibrating extractors, the other products will be 

extracted by Archimedean screws . 

One cumulative weighing lime will be used for the 
sand, limestonE'!/dolomite, feldspar and soda ash, 
comprising one weighing hopper of 700 kg capacity. 

Another cumulative weighing line will be used for 
baryum sulfate, sodium nitrate, anhydrous borax 
comprising one weighing hopper of 20 kg capacity. 

The other raw materials, arsenium, selenium, cobalt 
oxide and pyrite will be bagged and weighed by hand on 

a precision electronic balance. The wei~hed bags being 
deposited into the buckets 'f an automatic bag 

distributor, feeding directly the mixer. 

, I. 
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TRANSPQRT OF BATCH TO THE fURNACE 

One elevator transporter will convey the batch from an 
hopper underneath the mixer to the batch charging silo 

besides the furnace. 

• 
1.6. MELTING OF THE BATCH 

' ' 

I I 111 l~Q?~~I I H I 

A batch charger will extract the batch from the 

charging silo in order to feed the furnace. 

The furnace will be of th~ mixed heating type, 

combining elE-tricity and heavy fuel oil. • 

The preheating of the combu>tion air will be performed 

by twin vertical chamber regenerators. 

The melting area will be 20 sqm for a capacity of 50 

T/day of molten glass. 

All parts of the furnace in contact with glass must be 
constituted of electrocast refractories, and namely : 

- Wall of the melting tank. 

- Bottom of the melting tank. 

- Day-house angles. 

- Throat. 
- Electrode blocks. 

- Day-house vault. 

- Er.d wells. 
- Burner holes. 
- Wall of the working tank. 
- Bottom of the working tank. 

All other refractories for both furnace and 

regenerators will be of higher qualities, in order to 
improve the life time of the furnace silica, 

siloco-aluminous, basic refractories, mullite, 

sillimanite, zircon, insulating parts. 

. I. 
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The fuel oil heating will be performed by two burner 
ports placed in the rear wall of the melting tank, 
fitted with fuel oil injectors. As a result of the 
regenerative principle the flames change in intervals 
of 20 to 30 minutes from one burner port to the other. 
The inversion of combustion air and waste gas will be 
directed by two twinned driven dampers. 

The electric heating will be realized with molybdenium 

electrodes located in the bottom of the melting tank 
and in the side walls of the working tank . 

The electrodes wil1 be electric feeded through a 
device including ~lngle phase transformer and 
induction regulators authorizing a control of the 
feeding voltage. Different devices are to be provided 
to ensure the security of the electric boosting. 

In order to extend the life time of the furnace, air 
cooling on the flux line and on the throat have to be 
provided. 

The control and pyrometry of the furnace will include 
namely : 
- Measurement of 

therm'lcouples. 
temperature, with Pt and Ni 

- Automatic reversal device to adjust and to set the 
different tempos of the reversal operations in 
regard one to the other (closing and opening of 
arrivals of fuel, air, waste gas). 

- Furnace pressure control with pressure gauge and 
electronic transmitter. 

- Heat flow control at present value and constant 
ratio between the air and combustion air flow. 

- Glass level control controlling the speed of the 
batch charges with a frequency controller • 

•I. 
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- Electric boosting control with rr."asurement of • 
intensity and voltage for electrodes and induction 
controllers. 

- Temperature control 
located in the crown. 

with radiation pyrometers 

1.7. CONTAINERS PRODQCTION MACHINES 

30785 
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Two forehearth assemblies will bring the molten glass 
from the working tank of the furnace up to the 
production machines. 

Each forehearth will include namely • 
- Refractories for channel block, superstructure and 

insulation. 
- Electrical heating with molybdene electrodes put 

horizontally through the channel block in the middle 
of the glass depth. 

- Temperature regulating system controlled from the 
control room. 

Two feeders placed at the end of the forehearths wi 11 
feed the production machines with cutted gobs having 
the desired weight in shape in accordance with the 
container to be produced. 

Each feeder will include namely 
- Standard spout with tube equipment. 
- Revolving tube drive mechanism. 
- Electrical drive. 
- Air spring for shears. 
- Automatic shear retraction device. 
- Basic accessories as shear cams, plunger cams. 
- Single gob accessories including refractories in 

accordance with the production, to be used mainly 
during the five first years of production. 

. I. 
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Double gob accessories including refractories in 
accordance with the production, but to be used only 
from the 6th year of production. 

The production machines will include for the two lines 

of production : 
- One 6 sections IS machine for the bottles production. 
- One 12 stations press machine for the tablewares 

production. 

The 6 sections IS machine line will include namely : 
- Mechanism for mold operating, mold holder 

supporting, funnel, baffle, constant cushion invert, 

neck-ring, blowhead, take-out. 
- Single gob delivery system assembled ~o the machine. 
- Double job delivery system as loose parts. 
- Single and double gob olow and blow plunger 

mechanisms with quick change 

production of narrow neck ware. 

- Electrical drive. 

cartridges for 

- Bottcm mold cooling wind supply for individual 

sections. 
- Automatic lubrication. 
- Mechanical timing. 

Single and double gob accessories in accordance with 

the production. 
- Single dead plate conveyor with extension, pushers, 

cooling control. 
- Curved track ware transfer wheel. 

The 12 stations press machine line will include namely 
- Clutch brake mechanism, pneumatically driven. 
- Synchronisation with feeder and glazer. 
- Rotating table and support mecha~. 'lm. 

- Pneumatic pressing system. 
- Mechanical take-out. 
- Vertical extractors for take-out and air cleaning • 

. I. 
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- Mechanical timing. 
- Automatic lubrication. 

Glazer for fire finishing with burners, air-gas 

mixers, synchronous motor, air combustion fan. 

- Ware transfer equipment. 

• 
1.8. ANNEALING OF THE CONTAINERS 

3078S 

From the ware transfers of the production machi1tes, 
the containers will be pushed on stackers conveyors in 

order to feed the annealing lehrs. 

The two stackers will be of the push bar type and will • 
be equipped with conveyors and synchronisation. 

The two annealing lehrs will be in accordance with the 
production schedule and they will i~clude namely : 

- Entry zone. 
- Regulated zone. 
- Junction. 
- Cooling zone. 
- Discharging table. 
- Regulators pyrometric probes. 

The first sections of each lehr will be entirely 

stainless steel, the other sections partly. 

The belts will be made of special steel for a 

temperature of 630 ° c. 

The heating will be electrical. 

The whole regulation system will be grouped in a 
control panel, which assumes the control and 

regulation of all heating and cooling devices. 

. I. • 
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QUALITY INSPECTION OF THE CONTAINERS 

The automatic inspection will be done only on bottles, 
the tablewares being inspected manually during their 

packing. 

The inspection line will include 
- One single liner. 
- One inspection conveyor. 
- One visual inspection panel. 
- One dual head gager. 
- One optical detector . 

The single liner 
bottles from the 

will transfer automatically the 
lehr • s discharge table on to the 

inspection conveyor. 

The inspection conveyor will transport the bottles 

under each inspection machine. 

The visual inspection panel will allow to remove 
articles which run the risk of causing stoppage and 
damage to the other inspection machines. 

The dual head gager permits obtaining at the same time 
the choke testing and dip-saddle testing. The choke 
testing includes the play ring and height gaging. The 

dip-saddle testing includes the unfilled and way 
testing, as well as the ring finish flatness. 

The optical detector detects the reflection of a light 
way on a defect surf ace by an automatic cptical 

process. 

The inspection reliability is ensured by a receiver 

with very effective focalization • 

. I. 
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1.10. Mt00JAL PACKAGING OF THE NON DECORATED CONIAINERS • 

3078S, 

Due to the very low cost of the non skilled labours, 
it would not be profitable to consider automatic 

packing machines for this project. 

Therefore, the packing for both bottles and tablewares 

will be manual. 

The tablewares should be packed in cardboard boxes 
bought precutted, the only operations on site being to 
unfold the cardboard sheets, to place the interlayers, 
to filled up the articles and to close the boxes with. 
glued tapes. The boxes will be manually palletized for 
transport. The bottles being presently bought by all 
major bottlers in Uganda in plastic crates, it is 
preferable to keep the same syste~. The manually 
filled crates will have to be palletized for transport. 

1.11. DECORAIION OF THE CONIAIBERS 

The bottles to be decorated will be taken from the 
store, or directly from the inspection line's end to 

be brought to the decorating machines. 

We have envisaged three decorating machines using 
principle of the thermofusible screen printing. 

the • 

Only one machine will be used if only one colour is 
needed. If a two colour decoration is required, a 
liaison conveyor will bring the artir.les from the 
first machine to the second one. For a third colour, 
as needed for the production of Lake Victoria Bottling 
Co, a second conveyor will bring the articles to the 

third machine. 

Equipment for laboratory have to be supplied in order 

to allow the preparation of the screens. • 

. I. 
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1.12. ANNEALING OF THE DECORATED CONTAINERS 

A lehr conveyor will bring the articles from th~ last 
machine to the stacker feeding the decorating lehr. 

The decorating lehr will be in accordance with the 
production schedule and h. will include namely : 

- Entry zone. 
- Regulated zone. 
- Convection zone. 
- Regulated and cooling zone. 

- Junction • 
- Cooling section with mobile blades. 

- Discharging tables. 
- Regulators, lehr pyrometric probes. 

The first sections of each lehr will be entirely in 

stainless steel, the other sections partly. 

The belts will be made of special steel for a 

temperature of 630 ° c. 

The heating will be electrical. 

The whole regulation system will be grouped in a 
control panel, which assumes the control and 
regulation of all heating and cooling devices. 

1.13. HANUAL PACKAGING OF THE DECORATED CONTAINERS 

The manually filled plastic crates will have to be 

palletized for transport • 

. I. I 
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1.14. COLLET RECYCLING 

Cullet (broken glass and non saleable production) will 
be recovered at the level of the production ~hot 

cullet) through two gob recovery chutes under the 
feeders and through two waste recovery chutes under 

the production machines. 

Cullet will be recovered at the level of the 
inspection (cold cullet) in c~ntainers and tablewares 

production's lines. 

• 

Both types of cullet (hot and cold cullet) will be • 
brought to the cullet treatment plant, where they will 

be discharged in a receiving hopper under which an 

extractor will feed a cullet crusher. From the crusher 
a conveyor will bring the cullet on to a conveyor 

elevator to the daily storage silo. An iron tramp 
separator with permanent magnet will be in3talled 

above the conveyor. 

From the daily storage silo, the cullet will be 
extracted by a vibrating extractor feeding the batch 

conveyor elevator to the batch charging silo besides 

the furnace. 

1.15. FINISHED PRODUCTS STOBAGE DEPARTMENT 

,30785 '' 

The pallets of packed containers will be taken 

- from the tablewares annealing lehr 
- from the bottles inspection conveyor's end 

- from the decorating lehr, 
and brought by lifttruck to the storage department . 

. I. I 
' 

• 



Page 289 • 

• 1.16. UTILITIES DEPARTMENTS 

• 

• 

• 
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Compressors station : 

Three low pressure compressors, one of which as 
standby, delivering the air necessary for the forming 
machines and for the fuel atomization in the furnace. 

Eff. output 
Eff. pressure 

28 cum/min. 
: 3.5 bars. 

Two medium pressure compressors, one of which as 
standby, delivering the air necessary for the control 
of the furnace, smoke reversing system, cold end, 

etc ..• 

Eff. output 
Eff. pressure 

Five vertical air tanks, for 
- the low pressure circuit 
- the medium pressure circuit 

- the press machine 
- the IS machine (2 x) • 

Electrical main station 

7 cum/min. 

7 bars. 

A 11 kV supply and distribution board s~~uld be 
located near the compressor building, including 

- One input cell. 
- One metering cell. 
- Three output cells. 
- One spare cell. 

This distribution board would feed one transformer 

substation of 3 x 1.6 M'JA, including 

- Three 1.6 MVA transformers . 
- Three high voltage boxes for the feeding cables. 

I • I .I 
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- One low voltage board. 

The low voltage sub-distribution boards will 
distributed all over the factory, including namely 

- Motor starters. 
- Local control boxes. 

be 

The wiring of all electrical equipment downstream the 

11 kV station, including earthing. 

One or more radioactive lightning-arrestors. 

• 

The lighting will have the following general lighting. 

level 
- 300 lux for laboratories off ices 

- 100 lux for manufacturing halls 

- 100 lux for stores 

60 lux for raw materials storage 

10 lux for outdoor lighting. 

The emergency generating set with Diesel motor, 

alternator, etc ..• will hcve an output of 625 kVA. 

Water circuit : 

A concrete water tower located in the factory would • 

distribute water under pressure in the factory. 

The industrial water will be mainly used for the 

following purposes : 
- Cooling of gobs chutes in the cellar. 

- Batch mixer. 
- Cleaning. 
- Sand washing. 

Pumping station will be used to bring water 
- from the cellar to the settling pond 
- from the sand washing plant to the settling pond • 

. I. 
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- from the settling pond to the water tower. 

The cooling water will be mainly used for the 

following pur~oses : 
- Compressors. 
- Manufacturing machines. 

- Emergency set. 
- Charging machine. 
- Furnace•s burners. 

The cooling water circuit working as a closed circuit 

will include 
- Pumps to supply cold water. 
- Atmospheric cooler. 
- Hot water collecting tank. 
- Hot water pumps. 
- Water softener. 

The fire-fighting water circuit and the drinking water 

circuit will be fully self-contained. 

LPG station : 

A storage of 2 T has to be provided, corresponding to 

about 20 days of production • 

The necessary pumps, vaporisers and fittings will 

complete the station. 

Fuel oil storage 

A storage tank of 110 cum has to be provided, 

corresponding to about 3 weeks of production. 

The necessary pumps, preheating, tracing pipes and 

fittings will complete the station • 

. I. 
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1.17. OFFSITES DEPARTME;NTS • 

3073S 
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Workshops : 

A general maintenance and mould maintenance workshop 
has to be provided. 

The small production of the factory does not allow the 
implementation of a profitable mould production 
workshop. 

On another hand, considering that the factory will be 
located in the vicinity of Kampala Industrial area, we • 
consider that several jobs can be executed outside the 
factory and will therefore not require specific 
equipment in fields such as : 
- Garage. 
- Joiner's workshop. 
- Forqe and welding shop. 
- Electrical maintenance shop. 

Laborotory : 

The laboratory will include equipment for quality 
control and for chemical analyses. 

The quality control will be used for 
Determination of the tolerance margins with during 
production inspection. 

- Checking efficiency of automatic inspection. 
- Checking compliance with other quality criteria 

which cannot be detected by automatic inspection 
such as glass distribution, annealing level, etc •.. 

The chemical laboratory will be used to make physico 
chemical tests on raw materials, mixtures, glasses, 
exhaust gases. 

. I. 
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e - THEA~TICPAODUCTION 
OF GLA CONTAINERS 

e 
... alllltent 
Ttte raw mate11a11 (llnd, soda ash. hme, etc.) 
which are 11oied lr1 bulk are mrxed and lranspoited 
to the production plant. 

2 .. tch CIMlr99' 
The batch charger feeds lhe batch (mixture or raw 
matauals) conhnuouaty and automatically inlo the 
rurnace. 

3 Furnace 
tn the furnace lhe batch is melted into glass at 
temperatures up to 1600°C. 

4 Forehellth 
Here the glass 1s cO<llecJ or heatecJ 10 become 
homogeneous and stable in tempttralure wtule 
being ctiannetted to the forming machine 

I FMCler 
tn the reecJer the glass 11 toimecJ into gobs or 
sudable shape and weight. which are then sheared 
olt tor dehvery to the foimlng machine 

I GleA Formlne M.chlM CLI. Of H•21) or a press line ( Ulbluwaros) 
The forming mac:ilne forms the glall gobs into 
conta1ner:i by a two stage blow/blow OI press/blow 
process. 

7 ltecker 
The hot conta1n11•s arriving from the forming 
machine Yl8 conv yor and lranaler device are 
loaded by a stacker or1to the beil or the anneat1ng 
lehr . 

• ,W.llllnglAlw 
tn the annealing lehr the hol glassware rs cooled 
al a controlled rate in order lo avoid stresses being 
set·up 1n the glass, which would resun in breakage 

• ""~ lqulpment 
On leav111Q the annea~ng lehr the c:ooled conlainers 
are transtem!d onto the transpoit beM ol the 11ngle 
oi cJual liner. and then p11ss through the rnspectron 
OOJJl.lltmunt 

10 lnapec:Uon Equipment 
Various automatic inspection devices check the 
containers lor dimensions, strength, cracks, crrzzles 
and other defe.:ts. 

11 Pecklnt Mechlne (optional) 
Here the good containers are- packed 1n cartons, 
boxes or onto pallets. iiJ' -·-

12 w.rehoUH UI 11 11 -1 n ;)Q 

In the warehouse the packed containers are CD 

stored, ready for shipment lo the bottling or lood N 

!ti l+i !ti l+l l+I 1+11+1t+llt1lt1 I I rnmlll'I I' I 11 I I' lc=J#a packing plant IC 
t.11 . 
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VI.3. TECHROJ.OGX 

BASIC IDEAS 

Although the container production technology is actually 
standardized and very well known over the world, some 
technical improvements have recently came on the market. 
Considering the very small size of the projected factory, the 
lack of glass experienced specialists in the country and the 
predetermination to keep the investment as low as possible, 

we have not advice to consider those new sophisticated 
improvements in the scope of this project • 

However, the process has been kept as automatized as possible 
and the origin of the equipment has been choosen amongst the 
top existing suppliers in order to assure for this project 
the three following key ideas : 
- Ability of producing high quality containers, according the 

international standards in force for the bottlers and the 
consumers. 

- Ability of producing such containers with less possible 
glass experiented specialists. 

- ~Jility of producing such containers, with greater possible 
financial profitability . 

Technology 
A3 for all the other industries the glass technology improves 
continuously. The today trend is to obtain light weight 
articles to reduce the production cost. A new technology has 
been developed in this regard, consisting of improveme:-:!. in 
the production machinery components up to new type of 
machinery (A IS machine from Emhart). 
Automatic centralized control of melting process, production 
process and cold end process has also been developed giving 
feed back informations to the furnace and the production 

w.achinery from the cold end. 
However, these new technologies are ver.y expansive and 
sometimes difficult to manage. We do not advice to envisage 
them' presently in developing countries. 

I I I I I I 

. I. 
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2. BATCH PLAllT 

The system considered for the batch preparation is based on 
the most successful tec~nology General Contractors have 
applied for many glass batching system. 

The full electronic and static weighing equipment considered 
offers as advantages 
• High accuracy • 

• Repeatability. 
• Dust proof operation • 
• Practically no maintenance. 

The handling equipment is of such a design that the system is 
absolutely dust-tight, working silently without loss of 

mat~rial and very easy to operate in automatic, 
semi-automatic and manual mode. 

The weighing equipment will consist of : 
. Three load cells, from which is suspended the hopper 

through a shock-absorber system, the hopper being 
stabilized by link in order to avoid lateral motion • 

• 

• 

. The load cells are connected to a junction box, from which 
the signals are transmitted to a digital sc~le calibrated 
according to the nominal value of the maximum weight . 

. The digital electronic scale is calibrated to display the • 
nominal weight from 2 to 4, 000 graduations in order to 
increase the feed accuracy. 
The best weighing equipment, according to us, is from 
Toledo (Belgium) or Zippe (F.R.G.). 
The mixer should be subcontracted from Eirich (F .R.G.) or 
Teka (F.R.G.). 

2. FURNACE 

30785 

The end fired tank furnace will be designed for a continuous 
melting operation of the batch at a temperature of 1, 500 -

1,600 ° c. 

. I. 
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The furnace will be of a mixed heating type, using both 
electricity and heavy fuel oil. 

The preheating of the combustion air should be done in order 
to respect the fuel consumption considered in the production 
costs table. This preheating could be obtaining by two 
different systems, with a metallic recuperator or with 
refractories regenerative chambers. The regenerative 
chambers, although more expensive gives a better fuel saving 
coefficient. This system has been considered in the 
investment cost . 

We have however to point out that due to the small size of 
the furnace and to the fact that the heating is mixed, a 
recuperator system should not be rejected at first sight. The 
costing difference could may be compensate the higher fuel 

consumption. 

The design of the furnace must allow the capacity increase 
( 50 T/d to 90 T/d) envisaged at the first refurbishing, the 
major items of the furnace must be calculated at the first 
begin of this extension (except the refractories and part of 
the steel structures). 

Furnace life 
The life of the furnace is the quantity of time during which 
the furnace can melt glass continuously 24 hours per day 
before stopping for a complete overhauling involving the 
replacement of weaved refractories. 

This life depends on several factors 
- the original quality and quantity of refractories ; 
- the ability of the production and maintenance personnel ; 
- the quantity of glass pulled out from the furnace. 
This latter factor can be explained when comparing to a car, 
the car's life depends obviously from the performed miling • 

. I. 
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In developed countries, the trend is today to build very 
expansive furnaces to increase the life of the furnace. Thi~ 

life can today reach more than 6-7 years. 

In developing countries, 4 to 5 years must be considered as a 
maximum time, the investment needed to build very expansive 
furnaces being very often lacking. 
In this project, we have envisaged a 5 years life furnace in 
the investment, considering the quantity of glass produced 
during this period and considering also the training 
performed abroad and on site by expatriated specialists. 

The best furnaces, according to us, are from Fourment & 
Laduree (F), A. Horn Sohne (F.R.G.), Nikolaus Sorg (F.R.G.), 
Toledo Engineering (U.S.A.) and K.T.G. (G.B.). 

• 

• 
4. PRQDQCTIOB MAClllRIRY 

3078S 

4.1. FOREHEARTHS AND FEEDERS 

The purpose of the forehearth is to condition and 
homogenize the molten glass in the furnace thermally 
by means of an automatic heating system. 

The purpose of the feeder mechanism is to synchronise 
the action of the plunger and glass cutter with the 
forming machine to ensure a supply of gobs of glass of • 
suitable size, weight and temperature into the forming 
machine. 

The best forehearths and feeders, according to us, are 
from Emhart (S), Maul Technology (G.B.), Bottero (I}, 

B.H.F. (G.B.). 

4.2. IS MACHINE (BOTILES PRODUCTION) 

The purpose of the IS machine is to form an article of 

the desired shap .... from the gobs of glass supplied by 

the feeder and distributed to the moulds in each 
' 

section by a system of chutes. 
. I. I • 
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This article is then evacuated in bulk to allow the 
next article to be formed. 

The IS machine contains two sets of moulds, blank and 
blow moulds, one of each per section. The gob given by 
the feeder falls into the blank mould in order to form 
a parison fo the bottle by an air blowing process. The 
parison is then transfered automatically to the blow 
mould where the bottle is blown to its final shape. 
The bottle is afterwards taken out automatically and 
placed on a cooling plate for further transport into 
the annealing lehr • 

Basically all the IS machines existing on the market 
are similar, the cho~ce has to be made according to 
- the accuracy of tolerances of the machines parts 
- the origin compatible with the expected loan. 

As far as the accuracy of tolerances are concerned, 
the best machines existing in the world are build by 
Emhart (S), this accuracy leading to less trouble 
shortings and greater machine parts life. Although 
Emhart (S) is usually more expensive than its 
competitors, we have considered their prices in the 
investment cost . 

Other possible suppliers are Maul Technology (G.B.), 
Bottero (I), Fabricucion de Maquinas (Mex), B.D.F. (I). 

4.3. PRESS MACHINE (TABLEWARES PRODUCTION) 

The purpose of the press machine is to form an article 
of the desired shape from the gobs of glass supplied 
by the feeder and distributed to each mould 
successively, by step rotation of the press . 

• I• 
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At each station during the rotation, the mould feeded 
with glass will receive a succesive treatment in order 
to form the final shape of the article by pneumatic 
pressing to cool down the formed article and to take 
it out from the press. The article if afterwards 
transfered automatically on t..a glazer, from where it 
is conducted towards the annealing lehr. 

The best press machines, according to us, are from 
I.M.I. (I), Lynch (U.S.A.), Guilhon & Barthelemy (F), 
Poting (F.R.G.) and Walter (F.R.G.). 

The purpose of the stacker is to put into the lehr in an 
automatic and orderly manner the glass containers coming from 
the corresponding forming machines. 

The best stackers, according to us, are from Powers (U.S.A.), 
Sheppee Engineering (G.B.), I.M.I. (I). 

The glass articles manufactured by the forming machine which 
come to the lehr have an important thermal heterogeneity 
between internal and external walls. 

• 

• 

After natural cooling, this creates internal stresses so that • 
the articles may spontaneously break. 

The purpose of the annealing lehr is to reduce this 
disadvantage by treating the articles in such a manner as to 
homogenize the temperatures of the internal and external 
walls to a higher temperature than the annealing temperature 
ar.d to cool them down according to a temperature curve as a 
function of the time called annealing curve. 

The annealing temperature and cui=ve · are pre-determined and 
depend upon the type of glass, wal ".. thickness of articles, 
annealing type which is desired, etc .•. 

. I. • 
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Practically, it is accepted that the residual stress level is 
less than 25 kg/sq cm. 

The best annealing lehrs, according to us, are from CNUD (B), 
S.A.S. (G.B.), Pennekamp (F.R.G.), Smit Ovens (H). 

6. COLD EID 

With a view to supplying the customers with articles which 
meet the quality specification generally accepted in the 

sector, we have considered an assembly of devices and 
machines which automatically check on the inspection line the 

• various characteristics, the acceptability margins of which 
may be more reduced than those made by the forming machines. 

• 

The different existing suppliers in that field producing 
equipment with different functions and combination of 
function, it was necessary to select one of them to allowing 
the description of the equipment envisaged in the investment 
cost. 

The choosen supplier is Powers (U.S.A.). 

Other possibilities of choice being INEX (U.S.A.), Saint 
Gobain Cinematique et Controle (F) • 

The dual head gager is designed and made to check the main 
sizes of rings (unclogging-opening). 

The optical detector detects the reflection of light ray on a 
defect surf ace. Inspection reliability being ensured by a 
receiver with very selective focalization. 

Both dual head gager and optical detector will reject 

automatically defect bottles. 

The visual inspection panel allow to check each bottle and to 

• reject manually all bottles having visible defects • 

30785 
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7. DECQRATIOB PI.NIT • 

' 

' 30785 

The type of decoration requested by the market consists of a 
ceramic ink to be applied on the bottle by a screen printi~g 
process. One, two and three colour~ are needed per decoration 

according to the type of the bottle. Full automatic machines 
do exist allowing to print a three colours decoration in one 
passage only. However, this type of machine, for which W. 
Karmnann (F .R.G.) and Rosario (H) are the main manufacturers 
are very expensive and needed a speed of production of 80 -
100 bottles per minute to be profitable. 

In the investment cost we have opted for three semi-automatic • 
machines, allowing to decorate in three colours when adding. 
These machines are mainly manufactured by Dubuit (F). 

When applied on the bottle, the decoration must be 
thermofused in order to be firmly adhered to the bottle. This 
is done by passing the bottle into a decorating lehr, where 
the decoration is heated around 600 • C and then cooled down 
to the room temperature. 

These decorating lehrs are similar to the annealing lehrs and 
are manufactured by the same suppliers, only the temperature 
curve being different. 

. I. 

• 

• 



e - THE ~TIC PRODUCTION 
OF 0 NTAINERS 

e 
............ 
The raw m11111111 (11nd. 1od1 1an. kme, elc.1 
wttH:h a1e aloied in bulk 111 m1•ed and 11en1po1led 
lo 11111'"'"""''""'1~11111 

I .. tall CMr9lf 
The 1>11lch charger leedl the balch (m1•lure ol 11w 
ma1e111ls) conhnuoualy and 1u1om111cally lfllo Ille 
tum ace 

I ,umece 
In Ille tumace the batch 11 mefted 11110 gl111 11 
lemperalurea up lo 1800-C. 

·~ Here lhe gla11 11 cooled or healed to become 
homogeneoua Ind 1t1ble 111 lempefaluie wl1Me 
be111g channelled lo the forming m1eh1111. 

-
- I,_., 
- In the teedlr the gla11 11 tormed 11110 gobs al 

aullable 1h1111 and weight. which 111 then 1h11red 
ott tor dekvery to the forming m1ch1111. 

~ 

I CllMe'°""'"'....._CLl.orH·ll) or a prua Une (tAb1-roal 
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VI. 4 • EOQIPMEIT 

BATCB PI.NIT 

1.1. One electronic weighbridge for trucks. 
1.2. One electro-hydraulically operated grab overhead 

travelling crane. 
1. 3. One hopper for truck unloading of limestone/dolomite 

and feldspar. 
1.4. One vibrating extractor under the hopper. 
1.5. One conveyor elevator. 
1.6. One permanent magnet • 

One conveyor-elevator. 
One hopper to remove sand. 
One vibrating extractor under the hopper. 
One smooth belt conveyor. 
One pulping chute. 
One static sieving device. 
Waste chute. 
Chutes for grains below 0.8mm. 
Cyclone separating group. 
Drying machine with filtering drier. 
Steam production unit. 
One belt collecting conveyor. 
One conveyor-elevator to the daily silos. 

Three chutes. 
Two bag emptying devices. 

Electrical tackle. 

1. 7. 

1. 8. 

1. 9. 

1.10. 

1.11. 

1.12. 

1.13. 
1.14. 
1.15. 
1.16. 
1.17. 
1.18. 
1.19 . 
1.20. 

1.21. 

1.22. 

1.23. 
1.24. 
1.25. 

1. 26. 
1. 27. 
1.28 • 

One dust catching plant with individual filters. 
Six steel cones for big products dialy silos. 

Three steel silos for small products. 
Equipment for silos. 
Extractors under silos. 
Weighing equipment. 

. I. 
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1.29. Rotary spont under big products weighing hopper. 
1.30. 
1.31. 
1.32. 
1.33. 
1.34. 
1.35. 

1.36. 
1.37. 

1.38. 
1.39. 
1.40. 
1.41. 
1.42. 
1.43. 
1.44. 
1.45. 
1.46. 
1.47. 
1.48. 
1.49. 
1. so. 
1.51. 
1.52. 

Connecting chute under small product weighing hopper. 
Scales for manual weighing of micro-ingredients. 
Automatic small bags distribution. 
One mixer. 
One receiving hopper under the mixer. 

One vibrating distributor under the hopper. 
One connection belt conveyor. 
One c~nveyor elevator to the charging silo. 
One tramp iron separator. 

One loading silo. 
Equipment of the loading silo. 
One dust section system. 
Electrical equipment. 
Four hot cullet recovery chutes. 
Ten waste recovery containers. 
One receiving hopper. 
One vibrating extractor. 
One cullet crusher. 
One belt conveyor under the crusher. 
One tramp iron separator. 
One conveyor-elevator to daily storage silo. 
One storage silo. 
Equipment for silo. 

1.53. Vibrating extractor under silo. 

2. FURBACE 

2.1. Refractory materials. 

2.2. Steel structures. 
2.3. Fuel oil heating. 

2.4. Automatic smoke reversal system. 

2.5. Electric boosting. 
2.6. Cooling system. 

2.7. Batch charger. 

2.8. Instrumentation-Control. 

. I. 
' 
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3. PRODUCTION MACHIIERY 

3.1. Two forehearths. 
3.2. Two feeders. 
3.3. One IS 6 machine. 
3.4. One conveyor. 
3.5. One ware transfer. 
3.6. Fixtures for feeders and IS machine. 
3.7. One set of mould gauges. 
3.8. One 12 stations press. 
3.9. One glazer. 
3.10 . 
3.11. 
3.12. 

3.13. 

One ware transfer. 
Two cooling fans. 
Two preheating kilns. 

Two control desks. 

4. PRODUctIOR TREATNIT 

4.1. Two stackers. 
4.2. Two annealing lehrs. 

5. COLD ERO 

5.1. One single liner. 
5.2 . 

5.3. 
5.4. 

5.5. 

One inspection conveyor. 
One visual inspection panel. 
One dual head gager. 
One optical detector. 

6. QUALITY COllTRQL LABORATORY 

30785 

6.1. Two tables. 
6.2. Metrology tools. 
6.3. Polariscope. 
6.4. Ramp pressure tester. 

6.5. Vertical load tester. 
6.6. Hacksaw . 

Page 305 • 
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6.7. Thermal shock tester. 
6.8. Height control device. 
6.9. Two scales. 

7. CHEMICAL LABQRAJORY 

7.1. Polarizing microscope. 
7.2. Measuring instruments. 

7.3. Densimeter. 
7.4. pi H meter. 
7.5. Furnace. 
7.6. Drying oven. 

7.7. 
7.8. 
7.9. 
7.10. 

Screen shaker. 
Water generator. 
Thermostatic bath. 
Sample divider. 

7.11. Two chronometers. 
7.12. Set of crucibles. 
7.13. Two scales. 
7.14. Two air extractors. 
7.15. Set of laboratory equipment. 

7.16. Set of chemicals. 

7.17. Pyropto. 
7.18. Gas analyzer. 
7.19. Moisture tester. 

8. QECQRATIOR PLAIT 

8 .1. Three decorating machines. 

8.2. Two liaison conveyors. 

8.3. One lehr conveyor. 

8.4. One stacker. 

8.5. One decorating lehr. 

8.6. One polycop with vacuum pump. 

8.7. One metal helide copying lamp with cooling 

8.8. One fast contact copier with vacuum pump. 

8.9. One mounting table with luminous lamp. 

30785 

fan. 
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8.10. One brillant developing equipment. 
8.11. One pneumatic stretcher with air compressor. 
8.12. 30 screen printing frames. 
8.13. One screen developing device. 
8.14. 50 m. stainless steel screens. 
8.15. 50 m. polyester screens. 

9. CQMPRESSED AIR 

9 .1. 
9.2. 

9.3 • 

9.4. 

9.5. 

Three low pressure compressors. 
One vertical tank. 
Two medium pressure compressors. 
One vertical tank. 
Three vertical tanks. 

10. FUEL OIL 

10.1. One fuel storage tank. 

10.2. Two pumps for fuel oil storage. 

10.3. Two pumps for fuel oil distribution. 

10.4. Fuel oil preheating. 

10.5. The tracing pipes. 

11. L.P.G. 

11.1. One L.P.G. storage tank. 

11.2. One pumping station. 

11.3. One vaporization installation. 

11. 4. One ex~ansion station. 

12. tfATEB 

12.1. Two pumps for reclaiming the process 

cellar. 
12.2. One pump for reclaiming the process 

sand washing plant. 

water 

water 

from 

from 

the 

the 

12.3. Two pumps for drawinrr '"I'.) the water out of the settling 

pond. 

. I. 
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12.4. Two pumps for supplying water to the cooling circuit. 
12.5. One atmospheric cooler. 
12.6. One hot water collecting tank. 
12.7. Two hot water pumps. 
12.8. One water softener. 

13. FIRE FIGllTIRG EQUIPMENT 

14. 

3J78S 

13.1. One fire fighting pump. 
13.2. Outdoor equipment. 
13.3. Indoor equipment. 
13.4. Portable powder extinguishers. 
13.5. Fire tender. 

PIPINGS. FITTINGS ARD SQpPORTS 

14.1. Piping network for compressed 
14.2. Piping network for fuel oil. 
14.3. Piping network for L.P.G. 
14.4. Piping network for water. 

air. 

14.5. Piping networ' of r fire-fighting. 
14.6. Steel aerial pipe-rack. 

15 .1. One standard lathe with copying system. 
15.2. One universal milling machine. 
15.3. One drilling machine on a column. 
15.4. One double ended grinding machine. 
15.5. One welding transformer. 

15.6. One blowpipe welding set. 
15.7. One sandblasting machine. 
15.8. One jobsite cutting machine. 
15.9. One set of tools for mechanician. 
15.10. One set of tools for joiner. 

15.11. One set of tools for electrician. 
15.12. One set of measuring instruments for mechanician. 
15.13. One set of measuring instruments for electrician. 

.I. 
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15.14. Metal spray coating. 

15.15. Polishing station. 
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16. ELECTRICITY 

16.1. 

16.2. 

16.3. 

16.4. 

16.5. 
16.6 . 

16.7. 

16.8. 

16.9. 
16.10 . 

30785 

11 kV supply and distribution board. 
One 110 V battery for the various control signals, 

protection and metering of the HV section. 

One transformer substation of 3 X 1.6 MVA. 

Condenser batteries. 

Low voltag~ equipment. 

Electric motors. 
Wiving. 

Lightning-arrestors. 

Lighting. 
Emergency generating set. 

. I. 
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VI.S. CIVIL ERGINEERIRG NORK 

The work will comprise all elements of a civil engineering nature 

within the factory limits in order to provide a complete and 

operational project in accordance with the contract documents. 

The civil work includes but is not limited to 

- Site installation and site clearance. 
- Supply, delivery, installation and maintenance of all materials 

of a civil engineering nature to be incorporated in the work up 
to the end of the commissioning period. 

- Setting out the work • 
- Watching, lighting and temporary fencing as necessary. 

- All labour necessary to complete the work. 
- Supply or hire of all construction plant and equipment 

(including consumables) and subsequent removal from site in 
completion. 

- All site close out procedures in order to leave the site in a 
clean and tiny condition. 

The civil work can be detailed as follows. 

1. SITE INSTALLATION ARD SITE CLEARANCE 

3078S 

Supply, installation, maintenance and consumption costs of 

- all temporary site offices, stores and workshops 
- temporary power, water, compressed air 

- temporary roads, drainage, fencing 
- Site safety procedures, first aid facilities. 

Clearance of the site from all obstacles, trees and existing 

structures . 

. I. 
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2. GQQAL J.1WEI.I.JRG 

The general levelling will include the forming of embankments. 

3. ROADS AID PARJ(IRG 

Parking area of 35 m x 24 m. 

The roads will include a concrete area of 24 m x 45 m for 

truck turning in front of the finished products warehouse. 

4. FERCIRG 

• 

Galvanized chain-link 2 m high and 860 m length with metallic • 
posts and three rows of barled wire over. 

5. DRAIJAGE AllD WASTE WATEB EVACUATION SYSTEM 

Rain water will be evacuated to the site limit. 

Industrial waste water will be evacuated to a settling pond. 
Sewage effluent from toilets will be evacuated to a septic 
tank. 

Roads crossing will have to 
means. 

be reinforced by appropriate ~ 

7. EXTERIAL FQQIDATIORS 

For conveyors, lightpoles, piperack, etc •.. 

8. SAlfD PRIMARY STQRAGE ABU 

Concrete area of 17 m ~ 14 m with reinforced concrete 

retaining walls. 

. I. 
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9. LIMESTQBE/DOLQMITE ARD m.DSPAR PRIMARY S'l'QRAGE AREA 

Concrete area of 14 m x 9 m with reinforced concrete 
retaining walls and partition walls. 

10. SODA ASH PRIMARY STORAGE BUILDING 

11. 

12. 

Steel building of 30 m x 18 m x 6 m height under caves, laid 
on reinforced concrete foundations. 

BATCH PLAIT 

Steel building of 21 m x 15 m x 17 m height under caves. 

Walls and ground slab on reinforced concrete. 

FURRACE HALL 

Steel building of 30 m x 20 m x 17 m height under caves. 

Walls and ground slab on reinforced concrete. 

13. FA8RICATIOR HALL 

Steel building of 30 m x 20 m x 10 m height 
and 30 m x 20 m x 7 m height under caves. 

Walls and ground slab on reinforced concrete • 

14. WAREHOUSE FOB MOULDED GLASS 

Steel building of SO m x 45 m x 7 m height under caves, laid 
on reinforced concrete foundations. 
Perimeter walls 2.2 rn high laid on reinforced concrete 
foundations are made of hollow concrete blocks. 

15. COMPBESSORS &TATIOBS MD ELECTRICAL SuB-STATIOB 

Steel building of 36 m x 10 m x 9 m height under caves, laid 

on reinforced concrete foundations with galvanized roof 
• cladding. External walls and internal partition are made of 

hollow concrete blocks. 
. I. 

3078!> 



Page 313. 

16. COQLIRG TOWER 

Reinforced concrete basement of 6 m x 5 m x 2.4 m deep. 

17. SETtLIBG PORD 

Reinforced concrete basin of 24 m x 8 m x 3 m deep divided 
over its length into three sections by reinforced concrete 
walls each 3 m wide, the center section being covered. 

18. WATEB SIATIOI 

• 

Reinforced concrete frame building of 15 m x 12 m x 3 .25 m • 

height with walls on hollow concrete blocks. 

19. WATER QASIR 

Reinforced concrete ~asin of 24 m x 8 m x 3 m deep. 

20. L.P.G. STATION 

Reinforced concrete foundation raft for L.P.G. tank. 
Pumping station of 4 m x 3 m x 3 m higi1 consisting of a 

reinforced concrete frame laid on concrete foundations with 

walls of hollow concrete blocks. 

21. FUEL OIL STORAGE 

Reinforced concrete foundation raft for fuel oil tank. 

22. WQRKSHOP-GEIERAL STORE 

3078S 

Steel building of 48 m x 24 m x 5.2 m height under caves, 

laid on reinforced concrete foundations. 

. I. 
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23. TECllRICAL OFFICES-LABQRATORIES 

Reinforced concrete frame building of 25 m x 18 m x 3. 3 m 
heigh, laid on concrete foundations. External walls and 
internal partition are made of hollow concrete blocks. 

24. GERISRAL AQMIRISTRATIOR BUILQIRG 

Reinforced concrete frame building of 25 m x 12 m x 3.3 m 
heigh, laid ora concrete foundations. External walls and 
internal partitions are made of hollow concrete blocks. 

• 25. WEIGHIRG PLAIJT 

• 

• 

Reinforced concrete pit of 12 m x 3 m x 2 m with concrete 
foundations. Walls in hollow concrete blocks. 

26. GATES HOUSE 

Reinforced concrete frame building of 12 m x 4 m x 3 .2 m, 
laid on concrete foundations. External walls and internal 
partitions are made of hollow concrete blocks. 

27. FQRRITQRES 

Desks, chairs, cabinets, pharmacy, medical bed, medical 

cabinet and lockers. 

28. YERTILATIOR AID AIR CQRPITIORIRG 

Will be ventilated : 
- the soda ash storage building 
- the fabrication hall 
- the warehouse for moulded glass 
- the workshop-general store . 

. I. 
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Will rye air conditioned : 

- the compressors and electrical sub-station 
- the offices, control rooms. sanitary, shower-lockers and 

refectory. 

29. Gt:llQAL QESCRIPTIOI OF CIVIL CORSTRUCTIORS (work) 

29.1. Buildings - General 

The factory, completely surrounded by a fence, will 
have two main groups of buildings (see layout drawing) . 

The first group includes the various fabrication halls, 
the warehouses and some raw material handling building, 
the second group includes the utility buildings and 
some raw material handling buildings. 

As a rule, the 
fabrication halls 

architectural appearance 
and the warehouses will 

of the 
be kept 

uniform except where process requirements impose 
derogation from this general rule. The halls and 
warehouses will be steel structures, portals on 
reinforced concrete foundations, with a wall up to 3 m. 
high and above it corrugated sheet siding . 

• 

• 

. The roof will be covered with the same corrugated 

sheets. • 

3078S 

. Natural lighting will be provided by translucent 
corrugated sheets laid in strips along sides and on 

the roofs. 
Natural ventilation will be provided by louvres in 

the wall and by roof ventilators. 

The second group (mainly utility buildings) will be 

made of reinforced concrete. It means that the upper 

structure is composed of a concrete frame (columns and 

beams) filled up with hollow concrete blocks. 

. I. • 
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Inside the factory fence a road network serves all 

buildings and includes parking areas and enlargements 

for truck manoeuvring . 

• The buildings will be surrounded by a walkway • 

. The road system is completed by a sewerage network 

and a lighting network. 

29.2. Structural steel 

The 1Jpper structure for fabrication halls, warehouses 

and some buildings of the raw material handling section 

will be composed of steel frames • 

This steel framework is composed of the main portals 

and the stabilising portals. 

The long pans and gables are desigr;.cd to receive the 

walls with louvres and the aluminium corrugated 

sheeting above. 

The roofs are designed to be covered with aluminium 

corrugated sheets. The slope of the trusses is 20 °. 

On the roofridge a roof ventilator will be placed for 

natural ventilation purposes where appropriate. 

Upper floors will be of reinforced concrete supported 

by steel girders. 

Gangways are covered with chequered plate or with 

grating. 

Fabrication halls will be provided with gutters and 

water downpipes. Workshop buildings and warehouse~ not 

in line with fabrication halls will have a roof in 

overhang and no gutters . 

. I. 
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VII. PLAIT ORGAllIZATIOR 

Organization of a factory should be adapted to the intrinsic 

factors of production and to the economic and social conditions 
of the environment. 

Often, an overstructurization of the departments leads to the 
dissolution of responsibilities and to the creation of 

unavoidable, although sometimes hidden, conflicts and 
sensitivities . 

Multiplication of the cost centres naturally results in an 
increase of costs and spending as well. 

For a small- to medium-size factory, like the proposed glass 
plant in Uganda, it is definitily advisable to set up the 
simplest organization practically possible. As a matter of fact, 
centralized family-managed factories are often the most efficient 
in the present context. 

The proposed glass plant would generally gain in efficiency if 
all personnel is organized and trained to work as a coherent team 
and not as competing departments and position-holders • 

Knowing by experience that a feasibility study is normally used 
as a reference source during the implementation stages, we 
deliberately adopted the simplest scheme for the presentation of 
the plant organization. 

We consider that a permanent staff ~f 182 peoples will be 

necessary to operate the factory. 

This figure is kept unchanged until the fifteenth year of 

production, because the number of production lines will not 

change, the increase of production being realized by using the 

• production machines in doubl~ gob process instead of single gob . 

. I. 
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The only difference following the increase of production could be 
at the level of packing, decorating and stocking the articles, 
but we consider that after 4-5 years of work we can expect a 
sufficient increase of productivity to absorb the extra work. 

It is shown below the operational organization chart of the 
factory. K~y personnel qualifications and job's descriptions are 
given in annex 6. 

Out of the operational staff, we have also included 3 expatriates 
for a limited time to advise the General Manager from the start 

• 

up of the plant and optimization of the performances of the 
factory. These 3 glass industry experienced engineers are. 
considered as generalists to help the General Manager to solve 
economical and technical problems up to a smooth operation of the 

plant. 
They should be involved and advised in the organization of the 
staff, in its continuous training, in the selection of people, in 

economical study of the operation of the plant, production price, 
selling price of the products, buying of proper raw material 
(advise on quality of different sources of raw material), 
optimization of production and programmes, solving problems of 
operation, advise in technical improvement of machineries, etc ... 
As soon as the General Manager and the Plant Manager are enough 
experienced this type of support could be dropped. 

Project could also integrated under the same umbrella of 
management and responsibilities the operation of sand quarry (in 
DIIMU). But in this study we do not suggest this solution as we 
estimated that local entrepreneur in Masaka area, where the 
quarry is located, could handled more cheaply the supply of sand 
from this quarry. Extraction and loading the barges (on the 
Victoria Lake) could be manually performed (one supervisor and 
about 12 unskilled workers) or with a payloader and belt conveyor 
which could be also utilized for other jobs in the surrouding 
area as they will be in 3ervice only part time. That is also a 
reason to leave the quarry operation and sand transportation to 

separated entity. • 

. I. 
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VIII. MANPOWER 

A. MANPOWER TO OPERATE THE PLANT 

GUIDING POLICY 

Whatever the status of the project is, a new glass containers 

plant is Uganda should be considered as an economical and 
social development project. 

• Knowing the situation of employment in Uganda, it should be 
stressed that, without overstaffing the plant, maximum 

employment opportunities should be sou9ht against the 

automatic automation tendency normally developed by equipment 

suppliers. 

• 

• 

Wherever possible, use of local human resources is preferred 
to imported automatic equipment which drives up investment 

costs and reduces possibilities of job opportunities for 

Ugandans. Moreover, it has to be kept in mind that automatic 
equipment, apart from being expensive to purchase, is also 

expensive to repair and maintain and that it has a higher 

probability to be rendered defect . 
The subsequent operations in the plant as quarrying and 
transport, batchmaking, melting and forming treating, 
inspectio~, packing and storage are scrutinized in turn in the 

following section for manpower needs. 

Tile ~ast African Glass Works being closed since 1974 it is 
likely that glass specialized people in Uganda cannot be found 

easily. 

In this respect we consider it wise to select the technical 
key people from outside the country. These specialists could 
come from India, Pakistan, China, Korea, Philippines, etc ... 

Their costing have been calculated on this base, the auropean 
and ar.ierican level of wages being too high. 

. I. 

30835 



Page 321. 

Nevertheless, when selecting the personnel, it is advisable to 
try to find as much as possible local people having worked in 
the past for East African Glass Works and having therefore an 
experience in the glass field. 

The total manpower for this project is as below : 

l General manager 

l Personnel manager 

l Sales manager 

3 Accountants 
12 Employees 

5 Secretaries 
8 Drivers-Messengers 
l Technical manager (expatriate) 
4 Shift managers (expatriates) 

1 Machine shop manager 
1 Warehouse manager 
1 Laboratory specialist 
4 Furnace operators (expatriates) 
2 Chief machinists (expatriates) 

8 Engineers 
39 Skilled workers 
17 Semi skilled workers 

_:]~ Unskilled workers 

182 Total. 

From this list a part of the personnel will work per shift, we 
have considered four shifts, three shifts of 8 hours per day, 
the fourth one covering the week end and others holidays. This 
personnel working per shift may be detailed as follows : 

30835 

4 Shift managers 
8 Un!" .illed workers (Batch house) 
4 Furnace operators 

12 Machinists 
4 Chief inspection 

. I. 
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• 4 Quality control 
40 Graders 

4 Shift fitters 
4 Electricians 

4 Fork lift drivers 
___i Guards 

92 Total. 

Key personnel qualifications are given in annex 6. 

The 90 other people will work on a single shift basis. 

• Out of the staff of the plant three engineers (generalists) 
expatriates experienced ir. the glass production will assist 
the General Manager. 

• 

• 

There duties will be mainly : 

1. >.dvise the General Manager in the general operation and 
production programme of this factory. 

2. Help to solve the technical problem of production, raw 
material and utilities; 

3. Organiz~ permanent training • 

B. EXPATRIATE ENGINEERS AND TRAINING 

Training of Ugandans will be necessary. This should take place 
both abroad and on the site itself. Technical training abroad 
should be provided for and is best effectuated by the 
technology supplier ; after suitable training, the returning 
trainee still has to be schooled to solve practical problems 
on the site itself. Three expatriate engineers are foreseen in 
this study for technical supervision and for training during 
and after commission. In addition, training visits from the 
technology supplier should be negotiated in advance • 

•I. 
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C. SUPERVISION OF THE CIVIL WORK. ERECTION AND CQMMISSIONING OF 

THE PLANT ON SITE • 
1. Extent of services procured by the General Contractor CG.C.) 

3083S 

In order to realize the smooth construction of the contract 
plant, the G.C. shall be responsible for sending skilled, 
healthy and competent technical personnel (expatriates) to 
the owner's plant site for technical services. 

Of course, the specialities, occupations, nwlib.?c of 
personnel and their duration in Uganda are depending from 
the type and scope of subcontracts (civil works, erection, • 
•.• ) to the local specialized companies. 

1.1. The G.C. shall appoint one of the G.C. 's technical 
personnel to be the general representative of the G.C. 
at the contract plant site. He shall give general 
technical services withing the scope of the contract 
and fully cooperate and consult with the owner's 
general representative on the contract site to solve 
the technical and working problems relating to the 
contract. But the site representative of both parties, 
without the authorization of both parties, shall have 
no right to alter and amend the contract. 

1.2. The G.C.'s technical personnel, on behalf of the G.C., 

shall give technical guidance to the owner whenever 
requested to do so during erection, mechanical test 
runs, commissioning, performance tests, operation, 
production process and maintenance, etc . . . and also 
give advice on the necessary revisions of the civil 

works. 

. I. 
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1. 3. The G .C. technical personnel shall, when requested, 
explain the technical documentation, drawings, process 
flowsheets, operation manuals, G.C.'s equipment 
performance, analysis method and precautions, etc .•. , 
as well as answer and solve technical problems raised 
by the owner within the scope of the contract. 

1.4. The G.C. • s technical personnel shall give the owner 
correct technical services and necesary demonstrations 
within tt&e scope of the contract in order to enable 
the owner to ensure the correct execution of the 

above-mentioned works mentioned in clauses 1. 2. and 
1.3. of this paragraph. 

1.5. The G.C.'s technical personnel shall assist the owner 
to train at the contract plant the owner• s erection, 
adjustment, production, equipment maintenance and 
inspection personnel in an effort to raise their 

technical level. 

2. Pre-operation organization chart as a guide 

3083S 

We attached a chart with the main activities to be fulfiled 
by the investor(s) responsibles consultant's people and 
Ugandese experts (eventually experts from the investor's 
existing staff) shall be appointed to fulfil these tasks . 

. I. 
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MANAGEMENT CHA• 
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• INTRODUCTION 

Varying periods of time are 
implementation in different 

required 
projects. 
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for various stages of 
These depend on the 

circumstances prevailing in a country and the specific nature and 
requirements of a particular project. 

As it is long time that Uganda undertakes to implement, in the 
industrial sector, such a huge new project, it is extremely 
difficult to foreseen a time for each stage. 

Emphasis is, however, put on the fact that a considerable amount 
• of time may elapse between the moment when the decision is taken 

and the actual start of construction. 

• 

• 

For instance, we 
period up to 8 

know that in similar countries as Uganda, a 
months may be scheduled from the basic 

specification issuing, the tendering, opening of bids, evaluation 
of bids, final negociations, and to award a contract for the 
global construction of the plant. 

Bui-' is should be kept seriously in mind that a proper 
organization of the tasks and schedule should be set up to 
minimize the period between the decision of implementation of the 
project and the start up of production to avoid that the cost 
data given in the feasibility study become outdated and need to 
be reviewed. 

A period of one year to one and half year should be considered as 
a maximum between the date of the feasibility study and the award 
of a implementation contract. 

That means that the decision to invest should be taken at the 
latest 4 to 5 months after the date of the feasibility study. 

In the situation cf Uganda, it seems very advisable to select 
early after tt:e deci:ion to invest is taken a consultant highly 
qualified on irternational projects for the follow up of the 
pre-implementation and implemertation process. 

. I. 
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Also, we advise to proceed with a •turn key• basis approach for 
the implementation of this glass containers plant principally to 
insure proper coordination, great deal for overlaping of 
activities and cost control of all the activities to save time 
and money mainly by the early detection of implementation delays 
or overcosts and their financial impacts. 

In the implementation schedule described hereafter, several 
assumptions have been made ; all of these stem from the special 
status of the project and are in line with the recommendations on 
plant location and the type of contract to issue for the 
implementation of the plant. 

In principle we have not assumed a plant location at the old 
Madhvani glassworks, Kampala ; but near this industrial area 
(Luzira) should thus old site be selected, however, then still 
the implementation schedule is valid, requiring only some minor 

alterations. 

We have not reserved a time span for prospecting for capital 

investment. 

Furthermore, the plant site at the Madhvani glassworks would not 
involve any 
balanced by 

time for purchasing of land ; however, this is 
the fact that extensive negotiations with the 

Madhvani concern will need to take place. 

In short, we elaborated a list of the main steps to be taken but 
it is rather difficult to allocate for each stage a target period. 

In global, we foreseen as a maximum period of completion 

- Feasibility study date - decision to invest : 4 to S months. 
- Arrangement for the project financing and list 

of main steps hereafter mentioned before 
signing a contract for the implementation 

- Implementation of the contract up to start 

the saleable production 

3084S 
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10 to 11 months. 

24 months. 
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SCHEDULING DESCRIPIION FQR THE IMPL£MENTAIION 

It is difficult to list and schedule the main steps and additional 
work to be done before the decision to invest is taken. 

In resume, they contributes and get finalization to 

- Obtain Governmental 
investment deal). 

approvals {particularly on foreign 

- Define and finalize the incentives applicable to this glass 
project • 

- Select and join the potential promotors and shareholders, let 
them sign an agreement for equity capital sharing and issuing 

the equity capital. 

- Clear the Madhvani Group eventual participation and finalize 

eventual i~tegration. 

- Find the best suitable loan~ to finance the project, locally and 

internationaly {export credit loans ... ), s~ort, medium and long 

term credit. 

- Get the Government Guarantee for the total loan • 

After decision to invest is effective, we can envisage the 

implementation and its schedule. 

We perceived four phases : 

1. Pre-implementation activities 

To be done by the investor(s) or their representative{s). 
The targets of these activities are to collected data for the 

t£ndering of the implementation of the plant . 

. I. 
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The main activities involved but not limited to are : 

- Elect implementation management team [representative(s) of 
investor(s)]. 

- Fix a detailled list of activities, schedule and responsibles 
for the following activities involved but not limited to : 

. Select a consultant for the follow-up of the pre
im~lementation and implementation activities • 

. Fix total investment costs and their scheduling of 

• 

disbursement. • 

3084S 

• Register the Glass Factory as an Ugandese Company, 

elaborate the statutes • 

• If old Madhvani glass plant is not available, select a 3.9 
ha site in the Luzira or Mutungo area, sign a leasing 
agreement with the Uganda Land Commission, after having 

checked the environment regulations in this area. 
Soil (strength, porosity, permeability, ... ) and water 

level testing should be made on the selected site . 

. Obtain import licences, building 
other necessary permits, licences 

should be collected and negociated 

glass factory. 

authorization and all. 
and local regulations 

for application at the 

. Make the necessary arrangements to assure the road and 

possibly the rail~ay connections • 

. Make the necessary arrangements to assure the utilities 
connections (industrial water, potable water, electricity) 
and obtain caracteristics/locaticn of the supply ( t 0

, p 0
, 

analysis) and caracteristics/location of sewage system . 

. Assure the approval of the Ministry of Environmen. 

Protection to use the Diimu beach sand. 
. I. 
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. Check with the Uganda Railways Corporation the availability 
of their barges to transport the sand from Diimu up to Port 
Bell [or envisage other types of transport (road, railway 
•.. } 1 . 

• Check the possibility for the Geological Survey & Mines Dpt 
(Entebbe) to make a geological survey of the limestone/ 
dolomite quarry of Hima. 

2. Tendering and contracting with a general contractor 

2.1. ~ngine.e.ring Rr.e.liminAry de~ign_of kons~ruc~i~n~ And 
makhin.e.s 

Detailed and comprehensive drawings of all parts of 
construction, foundations, utilities and machinery should 
be prepared by the consultant. 
Specifications and quantities of construction materials 
should be delivered, and location of equipment should be 
specified. 
Operation drawings of machinery should be submitted. 

2.2. I.end.e.ring 

30845 

Complete tender documents should be prepared, with 
quantities specifications and engineering drawings, and 
quotations should be invited from interested contractors. 
These are classified and evaluated according to scope of 
delivery, delivery time, quality and price. 
The best offers are selected and discussed. 
We strongly advise to tender on a "turn keyw basis for the 

complete implementation of the plant • 

. /. 
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• 
The selected contractors might be invited for extensive 
discussions on technical points in their delivery and 
operations. The situation should be fully clarified and, 
legally valid contracts should be drawn up and signed by 
both parties. 

Usually from the signature of a contract with a General 
Contractor, one or two months are needed to implement the 
contract. This delay is due to the following happenings. • 
- Signature of loans and/or credit agreements. 
- Receipt of the down payment. 
- Opening of the letters of credit. 
- Consant of the relevant authorities of both contractor 

and investor(s) countries. 

3. Construction schedule 

From the date of implementation of the contract, 24 months 

are needed to start the saleable production. Mai. 
activities of this 24 months schedule is shown in attache . 
construction schedule. 

If the new factory is not located in the Madhvani site, 
the new site will have to be cleared from vegetation, 
debris and existing structures, and it should be cleared. 
These activities could be included in the contract of the 
general contractor or subcontracted directly by the 
investor(s) or by the general contractor to a local 

builder. 

• . I. 
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3.3. Constructi2n~ Qf_utilities_and_buildings_and_e~e~tio~ ~o~k~ 

3084S 

The contractor should work to established specifications 
and quantities, and supervision should be provided to 
ensure quality control and correct timing. Special care is 
needed when connecting the new utilities to the existing 
network. 
Civil work could be executed by the general contractor or 
subcontracted under its supervision to a civil work local 
company. 

3.3.1. Civil works (refer also annex 7.) 
Generally, the civil works comprise 
. the site installation i.e. temporary offices and 

warehouses, temporary fencing, benchmark network ; 
. the general levelling, excavation, backfilling, 

concreting and finishing works for foundations of 
structural steel buildings and for equipment, for 
basements, pits, dykes, towers, for ground-floor 
and upper floors, for concret~ buildings ; 

. the execution of the sewerage and road system ; 
the execution of trenches, channels, culverts ; 
the execution of various foundations, eg. for 
piperacks, for electrical poles, for conveyors ; 

. the placing of siding and roofing sheets ; 

. the painting of steel structures and equipment of 
wall, etc .•. 

The use of a competent staff, of skilled workers 
and labourers, the use of suitable equipment for 
execution of the works and the purchase, supply and 
delivery of all materials required for proper 
execution of the works form part of the civil works . 

• I. 
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3.3.2. Erection works {refer also annex 8.) 

Generally, the erection works include 
. the reception, offloading, checking, handling and 

storage of the machinerey, equipment, structural 
steel and materials supplied from abroad ; 

• the execution, installation, alignment, levelling 
mechanical connection of the same ; 

• the piping, lagging, electricity and 
instrumentation works including piperacks, 
cableways, supports and connections ; 

• 

. the tests for completion of the factory including 

blank tests to check if the factory is read~ t. 
receive the raw material. 

The use of a competent staff, of skilled workers 
and labourers, the use of suitable equipment for 
execution of the works and the purchase, supply and 
delivery of all consumable goods required for 
proper execution of the works form part of the 
erection works. 

The supply of basic raw materials for the 
manufacture of the product and of the materials 
that are required fo~ the proper opetation of the. 
processing machinery e.g. oils, greases {including 
the first filling), chemicals, fuel oil, propane 
and butane gas, etc is not included in the 
scope of the erect~ ,n works. They are included in 
the scope of the erection of the equip~ent. 

The quarry site should be cleared of vegetation and debris. 
In the sand quarry, a pit should be dug, from where the 

sand may be quarried in lateral directions. 

• . I. 
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Quarry is staffed with labourers (12 men) to load manually 

the trucks contract with local transport company seems the 

cheaper solution. According our enquiry, it seems not 

necessary that the owner of the glass fdctory manc:ges 

himself the sand quarry, leaving this simple operation to 

local contractor. 

At the quarry site, temporary lodgings may bP set up. 

These would predominantly consist of cheap local material 

like wood, and as such, are negligible to the overall 

project cost. 

Quarrying should start t~o months before start up, in 

order to ensure a sufficient supply of the raw materials 

on the factory. 

3.5. ~i~t_of Qthe~ imRO~t~nt ~ctiyiti~s (list non exhaustive) 

30845 

- Check the possibility with the bottlers in Uganda to use 

green bottles instead of amber ones (possibly by making 

marketing tests). 

- Determine the marketing policy of the products of th~ 

plant, mainly for the tablewares sector, for both 

national and export markets. Organization of the sales 

is to be set up. 

- Obtain the working permits for the long term foreign 

technical assistance specialists a~ well as for 

supervision of civil work and erection and commissioning 

foreign specialists. 

- Tender and buy raw materials. 

- Con:rdct tt utilities supply . 

.I. 
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3.6. St~ff ~e~ryited tefo~e_sta~t_up : 

Jr.84S , 

The key personnel should be recruited before the start up 
of the factory, in order to enable them to get some 
acquaintance with the machinery and to take advantage of 
foreign training in the General Contractor's country 

and/or in Uganda during the erection phase. 

Should be recruited at least one year before start up 

- The General manager. 
- The Personnel manager. 
- The Sales manager. 
- Two accountants. 
- Four employees. 
- Two secretaries. 
- The Technical manager. 
- One Shift manager. 
- The Machine Shop manager. 

- One engineer. 
- The laboratory specialist. 
- Four furnace operators. 
- Two chief machinists. 

- One skilled worker. 

Should be recruited six months before start up 

- One accountant. 
- Eight employees. 
- Three secretaries. 
- Two messengers. 
- The Warehouse manager. 
- Three Shift managers. 

- Five engineers. 
- One skilled worker. 

. I. 
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In addition to the on site training that the staff 
recruited before start up should receive during the 
erection phase, a specific training program in the General 
Contractor's country must be done. This training program 
is i:- ~nded to be realized for some specific technical 
working posts only in a glass factory giving the know how 
to the General Contractor (refer annex 6. Genera! note for 
selection of the personnel and trainin~). 

This training program will be as follows : 
- The Technical manager for a 3 months period. 
- The Technical manager assistant for a 3 months period. 
- Four Shift manager for a 2 months period. 
- One engineer (electrician) for a 2 month period. 
- The laboratory specialist for a 2 months period. 
- Four furnace operators for a 2 months period each. 
- Two chief machinists for a 3 months period each. 
- One skilled worker (mould repajr) for a 2 months period. 
- Eight ffiachinists for 2 months. 

Extent of training of the owner's technical personnel. 

a. The G.C. (General Contractor) shall designate his skilled 
and qualified technical personr~l to give technical 
instructions and training to the owner's technical personnel 
and l' • .x:plain all the technical problems within the scope cf 

the contract. 

b. T:1e G.C. shall C?nsure that the owiier's technical personnel 
will operate and be trair,ed at each relevant posts in the 
abovu mentioned plant to enable them to understand and to 
mas tee t!1e technology, operation, inspection and repairing 
as well as maintenance of the equipment, etc ••• 

. I. 
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c. The G.C. shall submit the preliminary training program to• 

the owner three months before the training starts for 

owner• s study. One month before the start of the training, 

the owner shall inform the G.C. of name, sex, birth date, 

nationality, occupation, specialty of his personnel to be 

trained. The final training program shall be fixed by both 

parties through consultation according to the stipulations 

of t!';.;: .:on tract and the actua 1 requirements of the owner• s 

technical personnel. 

d. Before the training s~arts, the G.C. shall explain in detail 

to the owner's technical personnel the operating regulations 

and other precautions. • 

e. Refer to annexe 6. General note for •selection and training• . 

• . I. 
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SCHEDULlNG OF HAIN ACTIVITIES !LIST NON EXHAUSTIVE) 

M:>NTH 
OECISIQN TO INVEST --- 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1s; 16 17 18 19 20 26 32 38 44 

FIN.\LIZE AGREEMENT WlTH 
INVESTORS, SHAREHOLDERS
FINALJZE LOAN-CREDIT. 

- rORM. NEW CO TO OPERATE 
THE PROJECT. 

- SELECT IMPLEMENT. TEAM+ 
LEAOER. 

LIST ACTIVITIES, SCHEDULE, 
RESPUNSlblLITiiS. 

- SELECT EXPERIENCED 
1 'ERNAT. CONSULTANT. 

- SELECT SITE LOCATION HIRE 
CONTRACT-CCLLECT CARACT. 
OF SOIL/\IATER LEVEL. 

- NEfiOCIATE UTILITIES 
SUPPLIES ANO COLLECT 
(P•,T·.~LYSIS) CARACTER. 

- PROJECT EXPENSES ANO 
ARRANGE FOR SHORT/ 
KEDill4 CREDITS. 

- OBTAIN ALL GOVERNMENTAL 
APPROVALS BUILDG PE~ITS, 
IMPORT LICENCES WORKING 
PEkHliS. 

_ --I~SUING OF !!>SIC SPECIFIC 
OF THE PROJECT-PREPARE 
TENDER FOR INTE~TIONAL 
TENDER-OPENING AND i 
EVALUATION OF BIDS. l 
NEGOCIATI:>N WITH A GENERALI 
CONTRACTOR FOR IMPLEMENT. I 
AWARD OF A CONTRACT I 
(T~N KEY). l 
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KlNTH 
QS.illl~ .llflill -- 0 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2~ 32 38 44 

- ENFORCEMENT OF CONTRACT-
- StGH- LOA>. .:REDIT 

AGREEMENTS-PAY DCNN 
~\IM.-ISSUE L/C. 

CQNSTRUC:TIQN SCHEDULE 
UP TC ST ART UP 

-(see attached planning) 

OTHER HAIN ACTIVITIES 
- IU.W MATERIALS INVEST!-

- - GATION ANO BUYING. 

- SELECT AND RECRUIT 
1st GROUP 
2n1 GROUP. 

- OR~IZE TRAINING. 

- QUARRY OPENING AND 
SUPPLY OF SAND AT 
THE FACTORY. 

- ORGANIZE MARKETING AND 
SALES IN UGANDA AND 
ABROAD. 
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• 
CONSTROCTIOll SCHEOOLE 

6 12 18 24 

X ENFOR(.tMENT OF CONTRACT WITH A GENERAL CONTRACTOR 

• X __ SITE STUDY (SOIL TESTING) 

• 

• 

X. _______ ! WORKING DkAWI~GS 

FOUNOATillN DESIGN 

FtNAL ORAW!NGS 

KNOW HOW & TECHNICAL 
DOC .. 1.ENT A TI ON 

FOB OELIVE~Y OF SUPPLIES 

ERECTION OF SUPPLIES 

3084$ 

TRANSPORT OF SUPPLIES 
ON SITE 

ERECTION OF BUILDINGS 

ST~\RTING UP 

. I. 
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The llinistriea concerned bave ti) manage tor the Coll<>Win& (list non 
Exhaustive)-

1. Find pl'OllOtors 

2. Find -and Finalize lquiq (7-10 111.oe $ (+30S ot Global inves'baent) 

3. Find and finalize !.oan(s) (Gr6nt(e) f'or (+) 13-15 llioa $ 

4. Give sufficient Bank Guarantees -ror the Loan(s) (FiI'11t Class Bank) 
Take th.a exchange risk. 

5. Fotmd and Re.~ster a COllP&Jl7 to operate the plant. 

6. Allocate a site (+ 3 H~tares ili.ni.aua) in Kampala I.nduatrial Area 

7. Give Building Perait + :f'Uel Liquid gas storages 

8~ Issue Specif'ic Liquid - Gazeous Effluents Pollution RegulatioP.B. 

9. Issue adequate illport licensed t~r lqu!paent/llatc!rial necessary to 
build the plant + raw -·terial to operate 

10. Provide the site with: 

9-1 Connection with RailW&T 
9-2 Connection with Large TJpe 

• 

Taraac Road ( 6-8 lleters) 
9-3 C\>Dnection with sewer net'Work at B.L. 
9-4 Co'111ec'Cio-, Potable water at B.L. (250 wrkers) • 
9-5 Connection llectrical net'Work at B.L. 

(11 D - 7 ,5 IU,oelcna/7ear) 
50llZ - Constant reedina 

9-6 Connection water network at B.L. 
(35.000 E3/1ear - 3 k&f ca2} constant PO and feeding 

l:i. t""rovide tor Adequate labor Corce and tra.inin& 

For T 25'> workers 1.ncludi.D&: 

Plant ~er 
Technical Nm.qfll" 
ICarketina 1'8na&er 
Financiq Jlanqer 
Administrative + Peraoanel Jlana&er 
Maintenance lfanaa~r + Klect/llecan Specialists 
5 Sbit't Supenis!in; 
Skilled Operators Cvr: 

Batch Plant - Fun.ace - Foraina 
Machine• - Processing Linea 
Pgck\&ing - Utilities 

•••••••• /2 

• 
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12. Working Peralta tor (a) Plant Expatriate. 
Krectioa. l'Uatars-up 
Superri.BOl'll 

Page 342. 

(b) l&ediua Tera -ror llanageaent (GeneJ"'&l + 
Tecbn + llarketing) Expatriates 
(3 to 4) 

13. Organise tor 'llOrldng capital + lnsurancea 

14. Provide tor aaud and Dololli to contimiousq 
(7-8000T/Y) (l-2000T/Y) 

15. De:f'ine and organise llarketing • 
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X. FINANCIAL AND ECQRQMIC EVALUATION. 

A. FINANCIA!. ANALYSIS. 

X.l. TOTAL INVESTMENT COST. 

1. INITIAL FIXED INVESTMENT. 

1.1. Land. 

1.2. Civil work. 
1.3. Engineering and equipment. 

1.4. Erection and commissioning. 

1.5. Rolling stock. 

2. PRF.PRODUCTION COSTS. 

3. FINANCIAL CHARGES BEFORE S~ART UP. 

4. WORKING CAPITAL REQUIREMENTS. 

5. REPLACEMENT INVESTMENTS. 

6. TOTAL INVESTMENT SCHEDULE. 

X.2. DEPRECIATION. 

X.3. FINANCIAL STRUCTURATION. 

X.4. PROFITABILITY. 

B. ECONOMIC A~ALYSIS. 

C. SENSITIVITY ANALYSIS • 

I I I I I 
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369 
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436 

443 
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X. FINANCIAL AND ECONQMIC EVAI:UATIOR. 

PRELIMINARY NQTE 

1. All the figures are expressed in U $. 

Investment costs and production costs were quoted by potential 

supplies in various cucrencies • 
Conversion rates used to transform these figures in their 

countervalue in US $ are those in force during april 89, i.e. 

l u $ = 1.81 DEM 

1 u $ = 6.15 FEF 

1 u $ = 1,314 LIT 

1 u $ = 200 U.Sh. 

1 u $ = 38 BEF 

2. The study has been done using 2 computers models which are 

complementary • 

' 

- The own ABAY model. 
- The COMFAR. 

Both oi them are based on the UNIDO method for the preparation 

of industrial feasibility studies. 

Both of them given the same results. ABAY' s program shows a 
I.R.R. on tne total investment of 15.11 \ and COMFAR's model 

15.06 \ . 

. I. 

30855 
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A. FINANCIAL A&ALYSIS. 

X. l. TQTAL IRVESTMEBT COST 

The total investment can be subdivided into 4 parts : 

- the initial fixed investment 
the preproduction costs representing non industrial costs prior 

to the factory start up excluding financing costs 

- the financial charges before start up 

- the working capital. 

Table below summarizes the total investment. Details are given in 

the following pages. 

At the end of the chapter you will find the investment cost 

schedule. 

. I. 

30855 ' 



MAY S.A. FEASIBILITY STUDY IEPARTCENT DATE:02110/89 PAGE:~ 
FR0JEtT : l&W>A - COOAiflR Q.HSS FAC~ - ltUIXl PROJECT XP/IJiA/88/006. 
ALTERNATIVE : !nic hypothesis. Page 345. 

11111 I 111111 1111111 1111111 11 11 11111 

TOf..\L INITIAL INVESDIS\ff 

amints in thousand US S 

Initial f ir.ed 1nvestll!l1t 

Preproduction costs 

Reserve 

Financial chal'9f5 oefore start up 

INVESTl9li TO EE DEPRECIATED 

Wortinq capital !st year 
= 

TOTAL INVESTl'!ENT 
·-

Ul:ll. I Ft1F.EI&• : 
'iOTAL 

ClJlREl«:Y I ~; ' 

26'17. 7! 21608 • .; 24305.7 

181.9! 1518.:'. 1700. l 

9.1 ! 75.!~ es.o 

.O! 143:!. ! . 1433.4 

2888.7 1 :ws.~· :7524.3 

173.E! ;:::.: 1436. 9 
-

3062.S! ~ce= -...... , ... 299~1.: 
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1. IRITIAL FIYEQ IRYESTME!IT 

3osss 

Table below sununarizes the initial fixed investment. Details 

are given in the following pages • 

. /. 
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ABAY s.;,. ru5IBILITY STUDY IEPMTCENT llATE:02/l0/89 PA6E:5 
PP.OJECT : lliMlA - CCJfTAIIER Q.ASS FrcT!Jn' - lJIIOO PROJECT XP/lliA/88/006. 
Al~TIVE : Bisic hypodlesis. Page 347 • 

• 

........ , .... ,, ............... 
I INITill. FIXED IN'ttST1ENT f 

llllllllll..-tlllll**l1411*1111 

imllltS in thGISalld IJS S Ul1L RJlEI6N I • 'TOTAL 
ClJIREfCY I ClJIREfCY ! 

Land 9.8! .O! 9.8 
Civil Mrls 2201.6! 3302.4! 5504.0 
Equip11e11t cif + e119ineering .O! 13085.0! 13085.0 
Furnace .o• 2573.0! 2573.0 
Erection and ccmissi111in9 486.4! 2409.61 2896.0 
Rolling stock .O! 238.0! 238.0 ... , .. • I • • 

SUB-TOTAL 26'f7.7! 2160B.01 24305.7 
RE5ER'JE .O! .O! .o 

TOTAL 2697. 7! ::?1608.01 24305.7 

• 

• 
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1.1. 

Page 348 . 

The surf ace area needed for the factory is 300 m x 130 m 

or 3.9 hectares. 

The factory should be situated in the Kampala zone 
area, preferably close to Port Bell where the sand 
will be discharged, or in the Kampala industrial zone 

(&akawa-Kiswa). 

According to the Ministry of Lands and Surveys, there 
is no unleased land in the Kampala Industrial Area, 

nor in Port Bell. 

The Ministry of Housing and Urban Development has 
declared that free lands are available in the Luzira 
and Mutungo areas. These areas being situated between 
the Kampala Industrial Zone and Port Bell, close to 

Victoria Lake, we consider them suitable. 

These areas can be leased at the following cost 

500,000 U Sh flat 
+ 50,000 U Sh per year. 

The investment cost of land for this project will amount to 

9,750 us $. 

Production costs will also include a lease of 975 US $ per 

year • 

. I. 
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CIVIL WORKS 

These costs have been checked with local potential 
contractors capable to realize the ci.vil works under 

the supervision of the General Contractor . 

• Site installation 
• Earthworks 
• Concrete formwork, reinforcement 

• Subbases 
. Brickwork and blockwork 
. Tiling and rendering 
. Ordinary and special coatings 
. Painting and decorating 
. Joinery and metal fittings 

. Anchorages 
Metallic accessories 

. Sanitary and plumbing works 

. Rain and sewage water pipes 

. Miscellaneous 

. Furniture and equipment 

. Steel structures 

. Roof cladding, wall cladding, 

transluscent sheet 
. Ventilation and air conditioning 

TOTAL 

u $ 

u $ 

569,900 

412,300 

2,528,700 

136,500 

282,800 

145,300 

144,900 

4&,100 

116 I 10". 

8,900 

140,400 

58,100 

44,600 

31,500 

4,CIOO 

520,000 

183,300 

130,000 

5,504,000 

1.3. ENGINEERING AND F,:.Qlll.PMENT 

I I I I 

The equipment transported to site and the total 
engineering of the plant have been co~ted as follows. 

These costs have been calculated considering that the 
SU!>PlY of all the equipment wi_ll be performed by a 
General Contractor specialized in the glass industry, 
what we consider to be the only way to avoid 

unexpected increases of prices and de1ays. 

. I. 
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• Batch plant 
. Furnace 
. Production machinery 
. Production treatment 
• Cold end 
• Laboratories 
• Decoration 
• Compressed air circuit 

• Fuel oil circuit 
• L.P.G. circuit 
. Water circuit 
• Fire fighting equipment 
. Pipes-fittings-pipe racks 

• Workshops 
• Electricity 

u $ 

Page 350 • 

1,907,400 
2,J/3,000 
3,873,400 

572,200 
157,200 
214,200 
789,600 
491,600 

36,800 
10,000 
59,000 
60,300 

311,800 
356,800 

1,276,700 

TOTAL EQUIPMENT FOB EUROPEAN PORT U $ 12,690,000 

SEA FREIGHT AND INSURANCE 
ROAD TRANSPORT AND INSURANCE 

TOTAL EQUIPMENT CIF KAMPALA 
TOTAL ENGINEERING 

TOTAL EQUIPMENT CIF KAMPALA 

+ ENGINEERING 

1.4. ERECTION AND CQMMISSIONING 

u $ 395,000 
u $ 501,000 

u $ 13,586,000 
u $ 2,072,000 

u $ 15,658,000 

These costs have been estimated as follows : 

- Technical assistance given by the General Contractor 
for the supervision of the civil works and the 

erection and commissioning works : 

u $ 1,680,000. 

- Details of this supervision and duties given in 

Chapter VIII. 

./. 
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- Erection works : 

These costs have been checked with local potential 
contractors capable to realize the erection works. 

They are subdivided into fi.zed costs and variable 
costs : 

Eixe.d ~o~t~ 
- site equipment 

- consumables 

)l:a_x.i.51..ble_c2s.t.s 

u $ 

u $ 

u $ 

640,000 

:!40,000 

880,000 

Loc~l manpower costs on a b~sis of 2,300 hours/year. 

~ \ engineers (expatriates) at 10,000 U $/year 
15 \ foremen-engineers at 2,800 U $/year 
25 \ skilled workers at 2,200 U $/year 
25 \ skilled workers at 2,000 u $/year 
JO \ unskilled workers at 1,450 U $/year. 

'.Iha.t_m.eans : 
(10,000 x 0.05 + 2,800 x 0.15 + 2,200 x 0.25 + 

2,000 x 0.25 + l,450 x 0.3) 

= 2,405 U $ for 2,300 hours er 1.05 U $/hour. 

Rate : 100 hours per ton erected or 105 U $/T. 
To be erected : 2,000 T. 
Thus the cost price fc,r the contractor would be 

2,000 x 105 u $ 210,000 

+ 10 \ overheads u $ 21,000 

+ 30 \ contingencies u $ 63,000 

+ 20 \ margin u $ 42,000 

Sub-total u $ 336,000 

. /. 
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1.5. 

Page 352 . 

Total erection works costs 

supervision assistance) 

(without technical 

880,000 + 336,000 = 1,216,000 u $. 

Total erection work costs including technical 

assistance in erection and commissioning 

1,680,000 (ter.hnical assistance page ) 

+ 1.216.000 (erection cost page ) 

= 2,896,000 u $ . 

ROLLING STQCK : 

The rolling stock will include 

- Six manual forklifts 

- Two diesel forklifts 

- One wheel loader 

- One dumper 
- Twenty five cullet carts. 

Their cost is u $ 238,000 

• I• 
' ' 

-
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2. PREPRODUCTION COSTS : 

The following items have been added to the investment as 
preliminary miscellaneous expenses prior to start up : 

. Training in Europe of 23 key 
personnel of the Buyer for a 
global pericd of 50 months 

. Salaries and wages of recruited 

staff before start up 
(40 \ of the yearly manpower) 

. Constitution costs 

. Fees & arrangement cost of credits 
(4 % of initial fixed investment 
costs for cormnitment fees, insurance 

premium of credit, guarantees, 
opening Qf letters of credit, 

management fees). 
This percentage is evaluated 
according our experience for 
international contracts taking 
into account the politico/econo
mical situation of the Uganda. 
This last related to the granting 
buyers credit is to be paid at the 
signature of the credit agreement. 

SU3 T0TAL 

Reserve for contingencies (5 \) 

TOTAL 

u $ 490,000 

u $ 187,900 

u $ 50,000 

u $ 972,200 

u $ 1,700,100 

u $ 85,000 

u $ 1,785,100 

Table below summarizes the preproduction costs. 

• /i • 
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PROJECT : l&WllA - !llflAirER 6UISS FllC~Y - llfIOO PROJECT XP/lJiA/881006. 
rLTERNATIVE : Bisic hypothesis. 
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• 

lllllf~l*tflfllfl~··~flf 

I PREPRmlll:TIIW COSTS I 

• HllffflflHHHHHflffff 

amunts in thoosand US S LIDll. FmlEISN I 

!TOTAL 
ClRECY ! ClRECY ! 

Salaries before start uP 131.9! 56.0! 187.9 
Credit arrangaent cost .O! 972.2! 972.2 
Training .O! 490.0! 490.0 
Constituti111 costs 50.0! .O! so.o 

!aJB-TDTAl I 181.9! 1518.2! 1700.1 
9.1! 75.9 1 85.0 

T 0 TA L I 191.0~ 1594.1 1 1785.1 

·-

• 

• 
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3. FINABCIAL CHARGES BEFORE START UP : 

We have taken 12 months interest on the long term credits, 

i.e. 1,433,400 $ in foreign currency. 

For more details, please refer to the chapter devoted to the 

financial structure. 

4. M>RKIRG CAPITAL REQUIREMENTS 

Theoretically, working capital represents the difference 

between current assets and current liabilities. 
In fact, this item is the amount of cash required by a • 
business to carry on its operation without interruption. 
The nature of the glass manufacturing industry suggests a 
quick turn-over of inventory. The working capital 

requirements would be estimated on the following basis : 

4.1. ACCQUNTS RECEIVABLE : 

. 30 days coverage of production costs. 

4.2. INVENTQRIES 

. 90 days coverage of raw materials and cons1.mables. 

. 2 years coverage of the spare parts. 

. 30 days coverage of fuel and LPG. 

. 2 days coverage of production costs for work in 

progress . 
• 3 weeks coverage of production costs for finished 

goodE. 

4.3. CASH IN HAND 

1 month of wages and fixed costs. 

. I. 

' 

II I 1111 I I 1111 111111 1111111 I ll~Q~~I~ 111 11 1111 111 

• 



• 

• 

• 

• 

4.4. 

4.5. 

Page 356 . 

The total of ~.l., 4.2. and 4.3. represents the 

current assets. 

To determine the working capital, the 

liabilities, that is the credit granted 

surpliers which is estimated at 30 days cover 

current 

by the 

i.e. 1/4 

of the variable ~csts (manpower excluded) + overhead, 

have been subtracted from the current assets. 

4.6. The detail of the calculation of the working capital 

for the first fifteen operating years is stated in 

table below . 

. I. 
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AMY S.A. F'..AS£B!LITY 5TU!lY IE1MTmrr DATE:02/10!~ PAGE:7 
PROJECT : lJiANDA - aMAUEP. ~ FACTIRY - 1,-100 FP.llJECT IP/lJiA/88/006. 
:t.TERNATIVE : S.s1c hypothesis. 
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ttt•fftttflfll4ttf II• 

I &!'.UE CWHAL I 

llffftllttlt41ttttttl 

anints in thcu~ lS s 2 
.., 

4 5 6 7 .,) 

Accounts receivable 312.6 1 318. l ! 318.91 322.7! 300.2' 374.Q! 406.9 

R• 11ateri.als 203.S! 229.8! 252.4! 277.4 1 2SB. 9· 3'8.0' 389.8 
CalsuU!les ~.O! 212.S! 223.1! 234.7! 224.6! :T.!.3' 296.1 
SIJare pvts 632.2! 632.2! 6.>"2.2! 632.2! 632 'H 6;;,~ .,, ...... 632.2 
Fuel illd :.p,9. 25.4' 29.0' 30.91 32.9! ?1.6' 4'), 7' 45. i 
lllorlc in progress 20.e• 21.2! Zl.3! 21.5! 20.0' Z4.9 1 27.1 
Finished pMJlllCts 210.e• 222.6' 223.2 1 225.9! 210.1: Ziil.8' 284.9 

!:.ash in hand 116.2 1 102.2! li.0* 74.01 73.S! 75.5! 76.4 

~ASSETS 1734.:1 1767.6! 1790.0 1 Ul21.3! 1749.: 1 2'J30.S 1 2158. 

Accounts payable 297.6! 302.9 1 304.51 307.31 ?qr) ..,. 
- •• 't) 3U.2! 394. l ,_ ,_ 

IOIKir«i OIPITft. 1436.91 1464.6! 1485.5! 1513.9! 1458.91 Ic68.3! 1764.4 .. 
VARIATI~ 1436.9! 27.7! 20.81 28.S! • 55.1 1 2(19.4' 96.1 

8 9 10 11 12 13 

Accr:;nts receivable 439.8 1 476.5! 41S.O! W.91 468.7' 472.6 

Raw .. ter1als 436.5 1 488.9 1 407.4 1 488.9! 488,0• 488.9 
ConSUMbles 321. 71 350.31 305.B! 350.31 350.3' :s.j,3 

Spare Prlrts 632.2! 6!" .,, 032.2~ 632.2' 63" ')i 
.~.., .., ··-· ...... :i ......... 

Fuel and l.p.9. 48.21 5i.6 1 44.31 44.6' 48.!' 49,9 
Work in progress :-'9.3~ 31.8' 'I!. 71 30.71 31.:· jt,5 • Finish!(! Products 307.8 1 333.5 1 290.5' 322.7' 12Q I: :3").9 .. 
!:.ash in nand n.21 78.3! 7b.S 1 n.a• 78.o: !!b.2 

.I ,_ 
MRENT ASSETS 2292.7' 244:.1' 2199.3 1 2408.2 1 2425.7 1 .., • ..,., II .,;..,,.., ... 

Accounts Payable 425.9' 461.6' 401. 71 446.5' 454.0'. 495.7 

·' 
, __ , 

IOIKitE CAOITAL 1866.9' 1991.5! 1797.6 1 1961.71 1971.7' !0'.76.b 
==== : = a-:··-=•===='-- =·===--=·-=======·==========·======== 

VARIATI~ 102.6 1 114.6' • 183. 9' lb4.1 1 10.0' s.o 
- i ===-=== •rmrn--•========--=~===;======-=!== =•:::..======='======= 

• 
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ftBAY S.A. FEASIBILITY STUDY IEPARTCENT DATE:02/l0/89 ~:8 
PROJECT : lliANDA - COO'AltER l1ASS FACTIFY - llUOO PROJ'ECT XF' /IEA/88/006. 
ALTERNATIVE : Basic hyPOthesis. 
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• ,, .................................... ,. !I D<Ir«i CAP!T~. (DI LOCAL Cl.mlCYl I 

ltttltllfllllfff*l~ff!l~!lllttfllffffflfff 

aounts in thousand US s 2 3 4 s 6 7 

Acc0111ts receivable 103.71 113.31 118.2! 125.1! 119.4! IS0.5! 163.4 

Raw uterials 20.01 32.s1 35.7! 39.2! ~.6! 49.2! SS. I 
Con!illlibles 8.3! 8.31 8.3! 8.3! 8.3' 8.3! 8.3 
Spare parts .O! .01 .O! .0' .O! .O! .o 
Fuel ind l.p.9. 25.4! 29.0' 30.91 32.9' ~.6' 40.7' 4S.1 
tier~ in progress 6.9! 7.6 1 7.9! 8.3! 8.0! 10.0! 10.9 
Finished prod1Jcts 72.6! 79.3' 82.7! 87.6! 83.6! 105.3! 114.4 

Ci5h in hind 33.0! 33.0! 33.0! 33.0! 33.0! 33.0! 33.0 

• MRENT ASSETS 278.7! 302.8! 316.7! 334.4! 318.5! 397.l! 430.1 

Accounts payable 104.9! 114.2 1 120.2! 126.4! 118.Z! 147.41 159.3 --·--
OKIJ«i CAi>ITAL 173.8! 188.61 196.S! 208.0! 200.2' 249.7! 270.8 

~= 

VARIATI~ 173.8! 14.1!1 7.9! 11.S! - 7,8! 49.4! 21.1 
'== 

a 9 rn 11 12 13 

Accounts receivable 173.B! 185.4! 163.0! 170.1! 1n.e• 181.6 

RaN 1aterials 61. 7' 69.1' S7.6! 69.1 1 69.1 ! 69.1 
Cansuubles 8.3! 8.3! 8.3! 8.3! B.3' 8.3 
Spare parts .O! .01 .0' .0' .O! .o 
Fuel and l .p.9. 48.2! 51.61 44.3' 44.6' 48 I' . . 49.9 

• Nork in progress 11.61 12.41 10.91 11.3! 11. 9' 12. 1 
Finished products 121. 71 129.E' 114.1 ! 119.1 1 124.5! 127.1 

Cash in hand 33.0' 33.0 1 33.0! 33.01 33.01 n.o ,_ 
Cl.ff.ENT ASSETS 458.3' 489,71 431.3! 455.61 472.7 1 481.::? 

Accounts payable 168.81 179.4' 158.7 1 164.~! 171,q1 1?5.6 , _____ . , _____ , _, 
. . 

WIR<ING CAPITAL 289.5' 310.3' 272.5' 291.1; 300.8! 305.S 
- -=~m=======-!==--====·=========·== -·· ··--· === 

VMIATI!W 18.71 20.71 ·3J.B! 18.6 1 9.71 4.7 
=======s-..:m:::mms-::::: ~ ::n=rsm:s ~ ™---===m •-==----~a:::====--==!=========-!====== 

• 



MAY S.A. F£ASI3ILITY STll>Y IEPMTCENT 
PROJECT : ISfllA - ClllTAitER Q.ASS FllCllflY - llCIIJO PROJECT IP IOOA/88/006. 
ft.T9NATI\t : bsic hypotheis. 

11'*41f*ifll'**l!Jllllllfllll**'***lllllll .. 

I IOKitE CAPITrt. <IN RllEI6N ClflREJCYl !I 

llllllll .. llllflf!flfl ..... 111111111**11111 

Accounts M!Cl!ivable 208.9! 

Ra.I uterials 174.8! 
CcrlSUlibles 196.7! 
Spare pirts 632.2! 
Fuel and I.p.g. .O! 
Work in progress ll.9! 
Finished products 146.2! 

Cash in hind 83.2! 

2 3 

204.8! 200.7! 

197.4! 216.7! 
204.2! 214.8! 
632.2! 6.i"? .2! 

.O! .O! 
13. 7! 13.4'. 

143.4! 140.S! 

69.2! SS.O! 

4 

197.6! 

238.2! 
226.4! 
632.2! 

.O! 
13.2! 

138.3! 

41.0! ·--· 
ClJIRENT ASSETS 

ActDlllts payable 

IOlKit«i CA.OITAL. 

VMIATi~ 

AttOl.snts receivable 

Ra uteriils 
Consuubles 
Spare parts 
Fuel and l.p.9. 
Nork in progress 
Finished product: 

cash in hand 

Accounts payable 

IOKir«; CAPITAL 
ms 

VAAJATIIJ4 

I 111111111111 Ill 1111 111111 11111 111 111 

1455.9! !464.7! 

192. 7! 188.7' ·---· . . 

1263.2! 

1263.2! 

B 

266.0! 

374.8! 
313.4! 
632.2! 

.O! 
17.7! 

186.2' 

44.2! 

1834.4 1 

1577.4! 

1276.0! 

12.9! 

9 

291.0' 

419.B! 
342.0! 
632.2! 

.o• 
19.4' 

203.7' 

45.3 1 

1953.4 1 

282.2' ,_ 
1671.2' 

1473.3! 

184.3! 

1289.0! 

12.9! 

10 

252.0! 

349.8! 
297.5! 
632.2! 

.O! 
16.8! 

176.4! 

43.S! 

1768. l ! 

243.0! 

lS:S.1 ! 
=-!===========! 1£J I IW ~:S:Ds=r::a:===::c: 

93.9' "146.2' 

1486.8! 

190.9! 

1305.9! 

17.0! 

11 

290.8! 

419.B! 
342.0! 
632.2! 

.o• 
19.4 1 

203.6! 

'.4.8! 

1952.6! 

282.0! 

1670.6! 

145.5! 
•• 

DATE:02/l0/89 fl&:'? 

Page 359 • 

• 
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190.e! ::J.S! 243.6 

222.3! :98.B! 334.7 
216.3! :=5.0! 287.B 
632.2! 632.2! 632.2 

.O! .O! .o 
12.! 1 14.9! 16.2 

126.~! 156.5' 170.5 

40.5! 42.S! 43.4 

1430.7' 1e33.4! 14 
172.1 ! ::4.8! 234.8 

1258.6' 1419.6! 1493.6 

- 47.3! !60.01 75.0 
1-

12 1: 

290. 9! :q1.o 

419.8' 419.8 
342.0 1 142.0 
63:.:• ,;.~., 

~v-•-

.O! .o 
19.41 !9.4 • 203.6' 2:>3.7 

45.0' 83.2 

1953.0' 1991.2 

282.1 1 3Z0.1 

1670.91 1:71.1 
=====~ 

,31 ., 
,J 

- ·==== 

• 
II 11111111 I 11111 1111111 Ill I I Ill I 1111 11 I 111111111 11j 1111 II I I II 

Ill 11111 11111111 1111111111 1111111111 111111111 11 I 111111 1111 11111111111111111/IJllll llll I 



-~e 360. i-<· ·. "::\~ -·--· g 

~-B © ~~~-- ,(11· f,O~-~t~~ • CMAR 2.1 - ABAY S.A., IRJSSELS, BEL6Ill' --

Net Working Capital in thGusind lS s 

YNr . . . . . . . . . . . . . . . . . 1992 1993 1994 1995 1996 

Covei-191! . . . . . . . . . Ide co to 

Current nsets fr 
Accounts receivible • • • 30 12.0 312.558 llB.070 319.657 m.6n 300.180 
Inwntory ind uterials • 87 4.2 408.448 442.200 475.471 512.164 483.573 
Energy . . . . . . . . . 14 25.7 25.394 29.955 30.879 32.1112 29.608 
~res . . . . ..... 720 0.5 632.200 632.200 632.200 632.200 632.200 
lbt in progress .... 2 180.0 19.833 20.190 20.293 20.488 19.019 
Finished products ... 21 17.1 218.791 222.649 223.760 225.874 210.126 

CiSh in hnl . . . . . . . 30 12.0 117.158 103.158 89.025 74.958 69.442 
Tot.I current issets . . . . . . . . . 1734.382 1767.422 1791.285 1821.244 1744.148 
Current liibilities ni 
rts payible • • • • • • 30 12.0 297.500 302.845 304.398 307.3!9 285.288 

Net lllOrki~ cip1ul •••••••••• 1436.883 1464.577 1486.887 1513.925 1458.860 
Incrwse in llriing CiPitil •••••• 1436.883 27.695 22.310 27.038 -55.065 

Net mrkin9 cipiul, loul . . . . . . 173. 744 l!IS.604 197.934 208.048 200.~17 

Net 10ting cipital, foreisn . . . . . 1263.139 1275.974 1288.953 1305.en 1258.643 

Note: Ide = •i":- days of coveri91! : coto = coefficient of turnover • 

tSNDA fl.ASS CIWTAirERS PROJECT - Septelber 1c;e: 

COFAR 2.1 - ABAY S.A., BRUSSElS, BEL6Illl -· 

Net Working Capital in thousand lS s 

€ ................. 1997 !998 1999 2001) 2001 

a,e • • • • • • • • • edc coto 

Current assets fr 
Accounts receivable ••• 30 12.0 374.020 406.937 439.m 476.474 415.002 
Inventory and uterials • 87 4.2 621.288 685.899 758.192 839.224 713.191 
Ener,y ......... 14 25.7 40.678 45.~ 48.206 51.647 44.301 
Spares . . . . . . . . . 720 o.s 632.200 ez2.200 632.200 632.200 632.200 
Work 1n Pl'OCJrtSS .... 2 180.0 23.801 25.932 28.058 30.43: 26.~ 

Finished products ... 21 17.1 261.914 284.1156 307.841 m.s:: 290.501 
Cash in hand . " . . . . . 30 12.0 71.558 72.508 73.458 74.54: 72.742 
Total current assets . . . . ' . . . . 2025.359 2153.417 2287.729 2438.05! 2194.391 
Cul'f'll'lt liibihties and 
Accounts payable • • • • • • 30 12.0 m.012 188.978 420.865 456.48: 396.810 

Net MCJrk i ng cap t ta l • • . • • • • • • • 1668.347 1764.438 1866.1164 1981.56~ 1797.580 
Incrent in C1rking c1111tal •••••• 209.487 Q~.091 102.426 114. 704 -193.988 

~ 1111rkin9 c1111tal, local •••••• 249.737 270.8-32 299.503 310.34Q 272.526 
C1rk1n9 caP1 tal, fort19n ••••• 1418.61() m:.61H 1577.361 167!.22(• 1525.054 

Nott': Ide a •in1111• days of cov1ra91 ; coto "' coefflc11nt of turnover . 

''= 
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.-· "" 2.1 UN I~ 

------------------------ COFAR 2.1 - AT!AY S.A., fRISSE!_S, 8E!.6ItJ9"-

Net Working Capital in thousandlfiS 

Year • ~ • • • • • • • • • • • • • •• 

Cover• . . . . . . . . . .ic coto 

Current assets tr 
Accaunts receivable • • • 30 12.0 
Inventcry and 1aterials • 87 4.2 
Ene1"9Y . . . . . . . . . 14 25.7 
Spares . . . . . . . . . 720 0.5 
lbrk in progress ' . . . 2 180.0 
Finished products . . . 21 17.1 

Cash in hand . . . . . . . 30 12.0 
Total current assets • • • • • • • • • 
Current liabilities and 
AcC01Jtts payable • • • • • • 30 12.0 

Net llOl'king capital •••••••••• 
Incrwse in llOrking cap i tai • • • • • • 

Net llOl'king capital, local •••••• 
Net llOrting capital, fore19'1 ••••• 

2002 

460.m 
839.224 

44.614 
632.200 

29.427 
322.656 
74.075 

2403.134 

441.412 

1961.n2 
164.141 

291.132 
1670.590 

2003 

468.734 
839.224 
48.144 

632.200 
29.932 

328.114 
74.3C6 

2420.656 

446.976 

1971.680 
9.956 

300.775 
1670.905 

Note: me = aini .. days of cover• ; cc;to = coefficient of tumover • 

4n.5BS 476.474 476.474 
839.224 839.224 839.224 

49.1116 51.647 51.647 
632.200 632.200 6..i"Z.200 

30.181 30.4-.'?2 30.432 
330.809 333.532 333.532 

74.425 74.542 74.542 
2429.310 2438.051 2438.051 

452.710 456.482 456.482. 

11?76.600 1981.569 1991.569 
4.920 4.968 0.000 

305.538 310.34~ 310.349 
1671.062 1671.220 tm.220 

lSNllA ll.ASS CCMAit65 PRO.FJ:T - Septeaber 198~ 
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5. REPLACEMENT I!IVESTMQTS 

They relate to 

- the furnace extension up to 90 T/day at the end of the 
fifth year of production 

- the furnace partial rebuilding at the end of the tenth year 

of production 

- the replacement of the rolling stock at years 5 and 10. 

• These investments are expressed, as follows, in thousa~1 U $ 

• 

• 

YEAR 

Replacement investment furnace 
Replacement rolling stock 

5 

2,697 
238 

10 

1,068 
238 

6. TOTAL IRYES'l'MERT ScrEDQLE : 

' l085S 

According to the various types of investment, the schedule 
has considered the spreading out of payments as follows, for 

a construction period of two years . 

.0..0. ~ 

Land 10(, \ 

Civil works 58 \ 42 \ 

Equipment and engineering 24 \ 76 \ 

Erection and commissioning 15 \ 85 \ 

Rolling stock 100 % 

Training 15 \ 85 \ 

Salaries and wages 100 \ 

Other preproduction costs 100 \ 

Financial charges before start-up 25 \ 75 \ 

Table below shows this investment schedule. 
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111'**1****4**11111111111 • I IN'JESTIDT !DElll.E !! 

ll~lll•llllllllll!Hl*llll 

anints in thousand US s ... ·1 " 3 4 5 6 ' L 

L 0 CAL CURRENCY 

Initial fixed investlll!llt 1359.6! 1338.t' .O! .O! .O! .O! .O! .0 
RlplK:mnt .O! .O! .O! .O! .O! .O! .0: .o 
Pn!Productian costs 50.0! 131.9! .O! ,0! .O! .O! .O! .o 
~ 2.7! 6.4 1 .O! .O! .O! • I)! .O! .o 
Financial charges before start ~ .O! .O! .ti' .O! .O! .O! .O! .o 
Worlci119 capital .O! .O! 173.8! 14.8! 7.9! 11.S! - 7.8! 49.4 

•---· . . 

TOTAL IN UDL llllRElCY 1412.4' 1476.4! 173.8! 14.8! 7.9! 11.S! - 7.8! 49.4 ·--· FOREIGN CURRENCY 

Initial fixed investment 6034.8! 1SS73.21 .O! .O! .o• .O! .O! •• Repl.:aent .o• .o• ,, i .o• .O! .o• 2935.0! .o .~ 

Pn!Production costs 1045.7! 472.5 1 .C' .O! .O! .O! • o! .o 
Reserve 22.8! 53.1! .O! .O! .O! .O! .O! .o 
Financial charges before start UP 356.2! 1077.2! .o• .O! .O! .O! .O! .o 
Worlcing capital .O! .O! 1263.2! 12.91 12.9! 17.0! - 47.3! 160.0 

TOTAL IN F~IGN ClllRENCY 7459.S! 17176.1 1 1263.2~ 12.9! 12.9! 17.0! 2987.7! 160.0 

T 0 T A L 

Initial fixed investl!llt 7394.4 1 16911.4! .O! .O! .O! .O! .O! .o 
Replac1!9!1'1t .O! .O! .O! .O! .O! .O! 2935.0! .o 
Preproduction costs 1095.7! 604.4! .O! .o• .o• .O! .O! .o 
Reserve 25.51 59.5! .o• .O! .O! .o• .O! .o 
Financial charges beforg start UP 356.2! 1077.2 1 .O! .o• .O! .O! .o• .o 
llorking caoi tal .o• .0' 1436. 91 27.7 1 20.8! 28.S! - 55.1! 209.4 

TOTAL 1Nl.{5119T SOElllE 8871.8 1 18652.4' 1436. 91 27.71 20.01 28.5! 2919.9;~ 
-1 ·-

AccU1Ulated in local currency 1412.4 1 2888.7 1 3062.5' 31J77.3 1 31JSS.2! 3096.7! 3099.0 1 3138.4 
AccU1Ulated in foreign currer:cy 7459.5' 24635.5! 25898 .,, ... 25911.6! 25924.5! 25941.S! 2882'1.2' 28989.2 

ACCU"ULATED T 0 TA L 8871.8' 27524.3 1 28961.:· 28988.9 1 'Z900'l.7• 29038.2! 31918.2! 32127.6 
ii == -=======· I =-· . ==!==-==! !-= 

• 
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.ts in thousnl IS I 7 B 9 1t) 11 12 13 14 

l 0 CA l CURRENCY 

Initial fixed invest~t .O! .o• .O! .o• .O! .O! .o• .!) 

Rep liel!lleftt .O! .O! .O! .O! .o• • O! .O! .(; 

Preproduction costs .0' .O! .O! .o• .O! .O! .o• .o 
Resene .O! .O! .O! .O! .O! .O! .O! .(1 

Finn:ial char,es before start up .O! .O! .o• .O! .O! .O! .o• .o 
llorki1t3 apital :~ .1 ~ 18.7! 20.7! -37.8! 18.6! 9.7! 4.7! 4.7 

TOTAL IN lOCfL OJRJO 21.1 ! 18.7! 20.7! -11.&! 18.6! 9.7! 4.7! 4.7 

FOREIGN CURRENCY 

Initial fixed investllent .O! .O! .O! .O! .O! .O! .O! .0 
Rep l.ice.nt .O! .O! .O! 1306.0! .O! .O! .O! .o 
Preproductie11 costs .O! .O! .O! .O! .O! .O! .O! ,I) 

Sal charges before start UP 

.o• .O! .O! .O! .o• .o• .o• .0 

.O! .O! .o• .O! .O! .O! .o• .o 
!larking capital 75.0' 83.8! 93.8! - 146.2! 145.51 .3! Tl t . .., . . . ·----· . . 

TOTAL IN FCllEIGN ClRECY 75.0! 83.8! 93.8! 1159.e• 145.5! .3! .3! .1 

T 0 T A l 

Initial fixed invesblent .O! .O! .O! .O! .0' .O! .o• .o 
Rep 1 oJCl!llellt .O! .O! .o• 1306.0! .O! .o• .O! •' ·" 
Preproduction costs .O! .O! .O! .O! .O! .O! .o• .0 
Reserve .O! .O! .O! .O! .O! .o• .O! .o 
Financial charqes before st.art UP .O! .O! .O! .O! .O! .O! .o• .o 
Working capital 96.1 1 102.6 1 114.6! - 183. qi 164. l ! 10.0! 5.o• 4.9 

TOTAL ItMSnEfT SO£lll1E 96.l! 102.6! 114.6! 1122.1 1 104. l ! 10.0! 5.o• 4,0 

AccU1Ulated in local currency 3159.5! 3178.21 3199.0! 3161.2' 317fl.B! 3189.5! 3194.j' 3199.0 
~lated in foreign currency 29064.1 1 29148.0' 29241.8! 30401.6! 30547. l ! 30547.4~ 30547.6! l0547.S 

ACCU"ULATED TOTAL I 32223.6! 323"'di.2! 32440.B! 33562.B! 33726.9! 33736.91 33741.9! 33746.e 

• 
Ill 11111111111111 11111111111111111 11111 



N!AY S.A. FEASIBtl!TY STmY lEPMTCBIT 
PRO..'ECT : l&llllA - CllfTAINER Ii.ASS ~ - Ill~.~ PllJJEtr JP/11iA/811/006. 
r4..TEJlllTI\£ : &Hie llypottwsis. 

.-aunts in thmYtd US S 

LOCAL C U R P. E Ill C Y 

Initial fixal invest:lllnt 
RellliCaent 
Pr!Productu11 casts 
Reserve 
Financial cflar9e5 before st.rt UP 

biting Ciflltal 

TOTr4.. Ill um. OJ1ECY 

FOREISN CURRENCY 

Initial fixed investmnt 
Rlplacl!Mlt 
Prept"CIC!uctim costs 
Rtserw 
Finn:ial cMrgl!s before st.rt up 
b'lcincJ capital 

10Tr4.. IN RllEISN aRECY 

15 TOTr4.. 

.o• 21,cn.1 

.O! .0 

.o• tBl.9 

.O! 9.1 

.O! .O 

.O! 310.3 

.o• 3199.o 

.O! 21608.0 

.01 4241.0 

.o• 1518.2 

.o• 75. 11 
• O! 1433.4 
.O! 1671.2 

.O! l0547.B 

------------------------------------· 
T 0 T A l 

Initial fixld investaent 
Rlplacmnt 
Pr!productim casts 
Reserve 
Financial cflir1Jes before st..-t UP 

NorlcinCJ capital 

Accldlllated in local currency 
Accuailated 1n fore11Jr1 currency 

.o• 24305.7 

.~! 4241.0 

.O! 1700.l 

.o• 85.o 

.0' 1433.4 

.0' 1981.5 

.0' 33746.8 

3199.01 3199.0 
I 30547.8! 30547.8 

33746.81 33746.8 

DAlE:OZ. 
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·t------------------------ OF-t-R 2.l - Al!!AY S.A., l!RlSSELS, a.&Itr. -

Total Initial Investment in thauYtd USS 

Yer • • • • • • • • • • • • • • • • 1990 1991 

Fized inwsment costs 
Lind. site ~ahm, devel~t 9.750 0.000 
Build11195 and civil ..ts ..... 1192.320 2311.lilK> 
biliary and Sll"Vice facilities . 0.000 0.000 
Incarparated fized nwts • • • • • 434.400 26'9.IHJ 
Plant MChil'lll"Y nl equi,_.t • • • !r.il.'l'ZO 11900.CIO 

Total filtd irMStm!t costs •••• m•.390 16911.360 

Pie pr"C81ctie11 api tal npmf i bns. 14n.450 1741.050 
Net 111rb119 capital ........ 0.000 0.000 

• initial •11V1Sbent costs •.• 11871.840 18652.410 

Of it ftnign. in 1 . . . . .... 84.081 92.(e; 

• 

• 



Total Current Investment in thcJlsind l!i S 

'fu~ •••••••••••••••• 

Fired investllent costs 
l.Jne!, site prep.,-atim, develllPll!l'lt 
~ildings nl civil IO'ts ••••• 
~iliwy nl service fitilities • 
Incorporated fixed assets ••••• 
Plint, .achinry ind equipmit •• 

Total fixed invet.ent costs • • • • 

Pn!Oroducti"1 capitals e%l'frlditures. 
~ing capital • • • • • • • • • • 

Total current investllent costs • • • 

Of it foreign, % • • • • • • • • • 

1992 

0.000 
0.()()(\ 
0.000 
o.ooo 
o.ooo 

0.000 

o.ooo 
1436.883 

1436.883 

87.908 

1993 

0.000 
0.00') 
o.ooo 
0.000 
0.000 

0.()0(\ 

0.000 
27 .ll/5 

27 .ll/5 

46.344 

1994 

0.000 
0.000 
0.000 
o.ooo 
0.000 

0.000 

0.000 
22.310 

22.310 

58. l!K' 

0.000 
0.000 
o.ooo 
0.000 
0.000 

0.000 

0.000 
27.038 

27.038 

0.000 
0.000 
0.000 

238.000 
'2Jlfl.f#J 

2935.000 

0.000 
-55.065 

100.000 • 
lEArtlA QAc;s COOAlfERS PROJECT - Septelber 1~ 

------------------------- COFM 2.1 - ASAY S.A., BRUSSELS, llEl.&IlJI --

Total Current Investment in thousand l!i s 

Year •••••••••••••••• 

Fixed invest.Rt costs 
Ur.d, site preparat~on. develllPll!l'lt 
!!l!ildings anlJ civil llOl"ks ••••• 
Au~iliary and service facilities • 
Incorporated fixed assets • • • • • 
Flant, aachinery ana equiPlll!llt •• 

Tota! fixed 1nvest.ent costs •••• 

Pre11roduche11 capitals eXPenditures. 
Morking Cif'i tal • • • • • • • • • • 

Total current 1nvest1ent costs • • • 

Of 1t foreign, 4 ••••••••• 

I 1111111 11111111 I II II 1111 11111111 

1997 

0.000 
0.000 
0.000 
0.000 
0.000 

o.ooo 

0.000 
209.487 

209.487 

76.361 

1998 

0.000 
0.030 
o.ooo 
0.000 
0.000 

0.000 

0.000 
96.091 

96.091 

78.047 

111 11111111 II I II Ill I 111111111111111111111 11 II 

11199 

0.000 
0.000 
o.ooo 
0.000 
0.()()lj 

0.000 

0.000 
102.426 

102.426 

e1.n1 

2000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
114.704 

114.704 

81.827 

2001 

0.000 
0.000 
0.000 

238.000 
1068.000 

130b.OOO • 

0.000 
-183.988 

ll:Z:Z.012 

100.000 

'.EANllA ll.ASS COOAitERS PROJECT - Septelber 199' 
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•~---------------------- CCJFAR 2.1 - AMYS.A., RmlS, £El6Ill' -

Total Current Investment !'l thausand USS 

Year • • • • • • • • • • • • • ••• 2002 2003 2004 2005 

Fixed invest.ent costs 
Ur.d, site preparation, develOflll!l'lt 0.000 0.000 0.000 0.000 
lklildings ind civil llJl'ks • • • • • o.ooo 0.000 0.000 0.000 
Alxiliit'Y nl service facilities . o.ooo 0.000 0.000 0.000 
IncOl'POl"ated fixed assets • • • • • 0.000 0.000 0.000 0.000 
Plant, lllldl1nery and equiPMtt .. 0.000 0.000 0.000 0.000 

Total fixed investllent costs • • • • 0.000 o.ooo 0.000 0.000 

Preproduction capitals exPellditures. 0.000 0.000 0.000 0.000 
Working capital . . . . . . .... 164.141 9.958 4.920 4.968 

• current invest.ent costs • • • 164.141 9.958 4.920 4.968 

Of it toreign, % . . . . . . . . . SC.065 3.164 3.200 3.170 

lEANllf Ii.ASS COOAir£RS PROJECT - Septl!lbe!- 198S 

• 

• 
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X.2. DEPRECIATIOR 

Depreciation schedule is shown in table below. 

The depreciation rates used are as follows ; 

Land 
- Engineering and equipment (including 

erection and commissioning costs) 

Page 369 . 

NIL 

15 years 

• Furnace 5 years 

• 

• 

Civil works 
Rolling stock 
Preproduction costs 
Financial charges before start up 

25 years 

5 years 

5 years 

5 years. 

The salvage value of the investment after 15 years of production 

will be 

Land 9,750 u $ 

- Civil work 2,201,600 u $ 

Working capital : 1,981,500 u $ 

Salvage value 4,192,850 u $. 

This value will be used for the calculation of the internal rates 

of return • 

. I. 

' '3085S 



M!AY S.A. FEASIBILITY SMY DEPMTCENT MTE:02/10/89 PA6E:Z".I 
PROJE~ : lliANllA - aJITAitER ii.ASS FACTIEY - lJUDO PROJECT IP/lliA/88/00b. 
ALIDN.1fl\t : 8is1c hyPOthesis. 
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'**''~ttllll*''''''''' 
I ~IATI!Jt SOEllE I 

llllff*fltll*lttlltlll*l*tt 

imlits in tllouY!d US S .. 3 4 5 :: 7 8 9 i.. 

Land .O! .O! .O! .\)' .O! . {\' .O'. .o• .o 
Civil llOl"ks 220.21 220.2! 220.2! 220.2! 220.2! 220.21 220.2: :?20.2! 220., ·-
EciuiP1ent cif + engineering 872.31 en.3! 872.3! 872.3' an.3' 872.3! 872.3~ B72.3' 872.3 
Furnace 514.6' 514.6! 514.6! 514.6! 514.6! .O! .O! .O! .o 
Erection and comissimin«J 193.1' 193.1 ! 193. l ! 193. l ! 193.1' !93.1 ! 193.1 ! 193.1 ! 193.1 
Roi lift! stock 47.6' 47.6' 47.6! 47.61 47.6' .0' .0' .O! 4 Rep l«aent .O! .O! .O! .0' .0' 587.0' 587.0! 587.0! 
Prestroauc:tion costs 357.01 357.0! 357.0! 357.0! 357.0' .O! .0' .o• .c 
Financial cha"9!5 before start up 286.7 1 286.i! 286. 7! 286.7! :'Sb. 7! .01 .O! .o• .o 

T 0 TA L 2491.S: 2491.5! 2491.5! 2491.S! 2491.S! l&n.6! lBn.6! 18n.o• 1872.6 

ACCUftULATED 2491.S! 4982.9! 7474.4! 9965.9! 12457.3! 14329.9! 16202.4' 18075.0! 19947.6 ,_ 

10 11 12 13 14 IS 

Land .O! .O! .O! .O! .O! .o 
Civil 1110rks 220.2! 220.2! 220.2! 220.2! '110 .,, ... 220.2 
Equipeer.t cif +engineering 872.3' 872.3! 872.3! 872.3! 872.3! 572.3 
Furnace .0' .O! .O! .o• .0' .o 
Erect1c~ iL~d c01M11ssionin9 193.1 ! 193.1' 193.1! 193.1: !93.1' !93.1 
Roll tr; stock .0' ,(JI .O! .o• . ,~; ' .0 
Rep l ace4M!ll t 587.01 261.2' 261.2! ~1.2' 261.21 201.2 
Pre11rcd:iction costs .0' .o• .O! ,01 .o• ,(I • Finar.c1al cha1"9es before start up .o• .0' .O! .O! .O! .0 _,_ 

T 0 TA L 1872.6' 1546.8'. 1546.B! 1546.81 1546.e~ lS4t.B 

ACCUPIULATED I 21820.l! 23366.91 24913.6! 26460.4' 28007.2! 29553.9 _, 
-•:z===~ ·- I 

• 
I 1111111111 111111111111111111111111 11 I 
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PROJECT 
~TERNATI1iE : E.s1~ hypot!':es1s. 
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I Sil.VASE VAllE AFTER 15 YEARS I 
lllllllllllllll*llllllll!lllll*flf I 

ammts in thousand L'S S • Land :;,s 

Civil works 2201.b 
Eciuip11e11t cif + engineer111lJ .t) 

Fumace .0 
Erection and c0111issioning .o 
Rolling stock . o 
Rep lacHent .0 
Preproduction costs .o 
Financial charges before start uP .o 

SUB-TOTI\. 2211.4 
Working capital 1981.S 

SALVAGE Vlt.LE 4192.8 

• 



• 

• 

• 

• 
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X.3. FIRARCIAL STRUCTQRATIOR 

1. IHTRQDUC'tIOR. 

, 3085S 

The object of this chapter is to determine the financial 

arrangements for the project and to check whether the cash 

flow is adequate. 

Using the im1estment schedule and operatin~ costs as a basis, 

we have drawn up a cash flow forecast table for financial 

planning. 

Using this table we can determine the financial structure 

required. 

The table has been drawn up according to an iterative process 

by which we can work out the financial arrangement needed for 

the project while making sure that the project will at all 

time have the funds needed to continue its activities. 

Using the investment diary, a financial arrangement and a 

diary of financial resources have been defined which are 

found to be adequate by checking the synchronization of cash 

flows (inflow and outflow) to avoid bottlenecks. 

The resulting cash balance should always be positive - this 

is why the financial arrangement and its diary are adjusted 

by an iterative process to arrive at the table as it is given . 

• I• 
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2. 8ASIC DATA CONSIDERED FOR THE FIRARCIAL &TRUCTQRE. 

- BASIC PRINCIPLE 

. 1/3 of the total financial needs (working capital 

excluded) would be covered by the aquity • 

• 2/3 would be financed by loans . 
• 20 \ of the equity will be brought in foreign currency. 

- TERMS AND CONDITIONS OF THE LOANS : 

30855 ' 

• 18 months credits for working capital 

tc cover the working capital at its level of the 1st 

operating year. 
~ 14 \. 

The increase in the working capital for the years 
following the fist year of operation would be assumed to 

be financed by self-financing. 

This credit will be reimbursed at the middle of the 

second operating year. 

. Long term loans : 

Buyer• s credit in foreign currency to be secured by the 
general contractor who w~ll get the construction contract. 

It ha~ been supposed that this loan will cover ± 70 \ of 
the financial needs not covered by the equity. 

Rest of the needs in foreign currency will have to be 

covered by other sources such as an A.D.B. loan. 

. I. 

• 

• 

• 

• 



• 

• 

• 
3. 

• 
:S085S 

Page 374 • 

Terms and conditions of these loans are those presently 

in force for Buyer• s credits granted by european 

countries according to the Consensus Agreement and for 

A.D.8. loan. A.D.B. has been approached for this project 

and is ready to grant a loan. 

For Buyer's credits : 

They are : - Interest rat~ of 8,3 \. 

- Repayment holiday for the construction 

period + 6 months operation. 

- Reimbursement in 10 half-yearly instalments, 

the first one maturing 6 months after 

start-up. [These are the conditions 

generally prevailing on the international 

market for such a project {applicable in 

Uganda).] 

For A.D.B. loans : 

They are : - Interest rate of 7,4 \. 

- Repayment holiday for 5 years. 

- Reimbursement in 30 half-yearly instalments, 

the first one maturing 5 years after the 

beginning of the construction period. 

These conditions have been suggested (as 

preliminar) by A.D.B. financing department 

(refer telexes enclosed Annex 9.). 

CASH FLOW SCHEQULE FOR FIRAICIAL PLABIIRG. 

See tables below . 

. I. 
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MAYS.A. FEASIBILITY Slll)Y IEPART!ENT DATE:02/l0/89 P"6E:26 
PROJECT · l&lllA - CINTAifER 9..ASS FACTllff - lltillO PROJECT IP/la/88/006. 
Al.TERNATI\£ : iisic hypothesis. 
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tt;·:;.-;;;;;·~;:;;~~·~~;··: 
HHllHHlllllHlllHHlllllllHlllllllllHlll 

alOUl'ltS in thoJsa.id lJS S -2 -1 2 3 4 5 0 7 8 

I N ~ L 0 W S 

NE!t s.les l'Pt8lle .O! .O! 6819.S! 76n.6! 8602.7! 9615.8! 8974.9' 12062. l! 13509.61 15130.; 
Productim costs .O! .O! 3750.8! 3816.8! 3826.2! 3872.2! 3602.3 1 4481.3 1 48113.4! 5277.3 

SUiS f.'Rm£TIOf MliIN .O! .O! 3068. 71 3855.8! 4n6.5! 5743.7! 5372.6! 7573.8! 8626.2! 9853.4 

E.,aity 9650.0! .O! .O! .O! .O! .o• .o• .O! .O! ,(1 

LCllg ten lOil'IS 8925.0! 10425.0! .o• .O! .O! .O! .O! .o• .O! .o 
91ort ten credits .O! .O! .O! .O! .O! .O! .o• .o• .O! .o 
ud: of c1sll flow credit .O! .o• 984.1! 1451.0! .O! .O! 1827.6! .o• .O! .o 

• TOT~ INFUllS 18575.0! 10425.01 4052.9! 5306.8! 4n6.S1 5743.71 7200.2! 7573.B! 8626.2! 9853.4 

OUT1=LOWS 

lnvestllent 8871.8' 186!2.4! 1436.9' 27.7! 20.8! 28.S! :?m.9! Jl9.4' 96.1 1 102.6 
Long ten debt service .O! .O! 4091.7! 5279.1! 3466.7! 3609.1! 3375.3! 693.2! 666.8! 640.4 
Interest an short term credit .O! .O! .O! .O! .O! .O! .O! .O! .O! .o 
Interest an liCt of cisll flow .O! .O! .O! .O! .O! .O! .O! .o• .O! .o 
Rep1J11B1t short tere credit .O! .O! .0' .O! .O! .O! .O! .O! .O! .o 
RepaJllBlt lack of cisll flDN .O! .O! .O! .O! 1133.3! 1106.2! .O! 2023.3! .O! .o 
Tu on profit .O! .0' .o• .O! 155. 7! 999.9! 945.0! 2145.9! 2577.4! 3078.B 

TOTA!.. lllTFUJIS 8871.81 18652.4' 5528.6! 5306.8! 4n6.S' 5743.7! 7200.2' 5071. 71 3340.3! 3821.B 

CA:.'! BALAN:E 9703.2! "8227.4' - ms. 7! .O! .O! .o• .0' 2S02. ! I 5286.0! 6031.o 

ACrullATED (;AS . .; INllAfCE 9703.2 1 1475. 7! .o• .0' .O! .o• ,C' 2502 ! • ·- 7788.1! 13819.: 

• 

• 
I II II 111111111 Ill Ill 11111 II 111 I 111111 111 11 11 



MAYS.A. FEASIBILITY S'RllY DEPMTCENT DATE:02/10/89 P~ 
PROJECT : l&lllA - aJfTAillR Q.ASS F~Y - lJUOO PROJECT IP/lEA/88/006. 
ALTERNATIVE : S.Sic hypothesis. Page 377. 

HIU'lts in thouYnd US S 9 10 11 12 13 14 IS 

I N F l 0 W S 

Met Yles l'm!l1U! 16946.4! 14122.01 16946.4! 16946.4! 16946.4! 16946.4! 16946.4 
Production costs 5717.7= 4980.0 1 5531.3! 5624.9! 5671.0! 5717.7! 5717.7 

GROSS PfUX£TICJ4 nARSIN 11228. 7! 9142.0! 11415. l ! 11321.S! 11275.4! 11228.7! 11228. 7 

[lfUity .O! .O! .O! .O! .O! .O! .o 
lmg term lDillS .o• .O! .O! .O! .O! .O! .o 
91ort tera credits .O! .O! .O! .O! .O! .O! .o 
l.Jck of ciSh flDN crech t .O! .O! .O! .O! .O! .O! .o 

TOTll. INUE 11228. 7! 9142.0' ll415. l! 11321.S! 11275.4! 11228. 7! U22B. 7 

OUTFLOWS 

Invest.nt 114.6! 1122.1 1 164.1' 10.0! S.O! 4.9! .o • LOn9 teN debt service 614.01 587.6' 561.2' 534.8! ~.4! 482.0! 455.6 
Interest an short tera credit .o• .0' .O! .O! .O! .O! .o 
Interest an lack of cash flDN .O! .o• .O! .O! .O! .O! .o 
Repay!ll!flt short teN credit .O! .O! .O! .O! .O! .O! .o 
Repaymit lack of cash flm .O! .o• .O! .O! .O! .O! .o 
Tu Cl'I profit 3639.S! 2815.4! 3865.S! 3838.6! 3830.7! 3822.o! 3833.2 

TOTAL OUJFl.(lt; 4368.l! 4525. l' 4590.8! 4383.4! 4344. l! 4309.S! 4288.9 

CA9I llAIJN:E 6860.6! 4617.0! 6824.3! 6938.l! 6931.3! 6919.2' 6939.9 

mJILATED CASH llAIJN:E I 20680.3! 25297.31 32121.6! 39059. 7! 45991.0! 52910.2! 59850.2 

• 

• 
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MAYS.A. FEASl5!dTY STllJY IEPMTC91T ~iE:02/10/gq Pl46E:2& 
PROJECT : lliAfai - OJITAltER !USS Ft1CTIRY - llUllO PIWET IF/t&V88/006. 
ll.TElllATil.t : lisic n~thts1s. Page 378. 

-=·==·~:ul;;;:-=11: ................................... *"***' 

.-aunts in thousand l!i s -2 -1 .. 3 • 5 6 7 8 .. 
I N F L 0 V 5 

Net Siles maJe .O! .O! 5640.0! 6338.3! 7104.7! 7945.3! 7415.ir 996C.:: 11162.61 12502.l 
Producti111 costs .O! .O! 1244.2! 1359.0' 1418.2! 1501.2! 1432.9! 1905.E' 1960.3! 2085.9 

6ROSS PIOU:TIClf MlilN .O! .O! 43'r.i.8! 4979.3! 5686.5! 6444.l! 5912.8' 8160. 7 ! 9202.3! 10416.: 

Equity 7720.01 .O! .O! .O! .O! .O! .o• .or .o ! .(: 

Lmg term lmns .O! 200.0! .O! .O! .O! .O! .O! .o~ .O! .0 
Short b!nl credits .O! .O! .O! .O! .O! .O! .O! -~~ .o• .(; 

lick of ciSh flow crl!t:~t .O! .O! .O! .o• .O! .O! .O! 01 . - .O! .~ 

• TOTli lrf11jl5 7720.01 200.0! m.e• 4979.3! 5686.5! 6444.l! 5982.8' 8160 ... , 9202.31 10416.: 
·---!==· 

OUTFLQiiS 

Invest.nt 1412.4' 1476.4! 173.B! 14.8' 7 •. 9! 11.5! - 7.8' 4<;.•• 21. l ! 18.7 
Lmg tere debt service .O! .O! 28.0! 214.0! .O! .O! .o• .O' .O! .c 
Interest 111 short teN credit .O! .O! .O! .O! .O! .O! .O! .O! .O! .(. 

Interest on litk of casl\ flow .O! .O! .O! .O! .O! .O! .o• .o• .O! .c 
Repiyl!flt short tl!rll credit .o• .O! .O! .O! .O! .O! .O! .c= .0' .o 
Repiyl!flt lack of tish flow .o• .O! .O! .O! .O! .O! .u! . ~,, .O! .(r 

TiX on profit .O! .O! .C! .O! 155. 7! 999.9! 945.0' 2145. 0 ! l5T7.4' 3078.8 

TOTll. l!JTFL!l'5 1412.4! 1476.4 1 201.8! 228.8! 163.S! 1011.4! 937.2! 2195.3' 25118.5! 3097.6 

CASH BAI.ACE 6307.6! • 1216.4! 4194.1 1 4750.5' 5523.0! 5432. 71 5045.6 1 5965.4' ooo:.S! 7318.e: 

ACCllUATED CASH ~ 6307.6: 5031.3! 9225.3! 13975.9! 19498.8! 24931.41 mn.o• 3594:.! 42546.2 1 49864.: 

~vert in foreign c=.;rrency .or 3555.5! 5609.S! 4750.sr 5523.0! 5432.7! 5045.6! 34b.: • .:' 1317.8! 1287.(' 

8Al.f.la 6307.6! -4931.9! -1475, 71 .o• .O! .O! .o• 2sc:. ! · 5286.0! 6031.t 
ACCtJU.ATED 8AIJll:E 6307.6! 1475.7! .O! .o• .o• .O! • o• 250· ! . -·· 7788. l' 13819.-: 

-
, __ , 
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f/IJAY S.A. FBSIBlLITY S11JJY IEPMlTENT fiATE:02/10/99 P~: 
PAOJE[T : l&VllA - COITAINER ~ Ft1:~ - 0000 PfllJECT 1PltFN88/006. 
tl.TEllMn\tl : ln1c ltfPotllts!s. Page 379 • 

.... ts in thcalYld lS I 9 10 11 12 ll 14 15 • I N f l 0 M S 

let Silts~ I 14002.~' 11668.6' 14002.~' 14002.~! 14002.3! 14002.l! 14002.3 
Prmlctim costs 2225.3! 1956.S' 2041.7' 2lll.8! 2179.l! 2225.3' 2225.:> 

6RS PlllKTUJI l'lllRGll I um.I! 971Z.l! 11960.?' 11868.S! 11823.0! um.1 1 um.1 

E.-ity .O! .O! .O! .O! .O! .O! .o 
l.1119 tere lon .O! .O! .o• .O! .O! .O! .0 
9lart tera credits .O! .0' .0' .O! .O! .O! .o 
lick of ca flow crtdi t .O! .O! .0' .O! .O! .O' .o 

TOTAL UFUllS llID.P 9712.l! 11960.7' 11868.5! lllrl3.0! um.1! um.1 

OUTFLOllS 

Invesmnt 2-0. 7! -11.e• 18.6' 9.71 4.7! 4.7! .o • LG1CJ ter9 d!bt service • O! .0' .o• .O! .O! .o• .o 
Interest C11 5hort tt!r'8 credit .O! .O! /\I .O! .O! .0' .o .. 
Interest on lack cf ush flm .O! .O! .(I' .O! .O! .o• .o 
Rlp1ymnt short ttr9 crldit .O! .o• .O! .O! .O! .0' .o 
~1ymnt lack of ciSh flOlll .O! .O! .O' .O! .O! .O! .o 
Tu C11 profit 3639.5! 2815.4 1 3865.5: 3838.6! Jm0.7! 3822.6! 3833 ") ... 

TDTlt. llJTFlll6 3660.3! 2m.6' 381M.1' 31Ma.3! 3835.41 3827.4! 3833.: 

CASH kl1CE 8116.B! 6934.51 IK>76.c' 8020.2! 7'if17.6! 7'149.7! 7943.9 

rQlJU.ATED CASH MJtfC£ I 57981. 7! 64916. l ! 7'Z'l'fl. 71 a1012. 9! 89000.4! 96950.2! 104894.0 

To convert in foreilJll currency 1256.2! 2317.51 1252.!' 1082.l' 1()56.3! lOJ0.5! 1003. q 

8tUICE 6860.6 1 4617.01 6824.: 1 69"'..S.1 ! 6931.l! 6919.2! 6939.~ 

Aallll.ATE ~ 2()61).3! 25297.3' 32121.6' 39059.7! 45991.0! 52910.2! 59850.2 • 

• 
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8Y S.A. FSISIBILITY STlfY llPMTCBO' DATE:02/l0"1 P&:lei 
PAO.ET : lliMDA - aJITAIIER QA5S Ft1C'TCRY - IMIOO PllOJECT IP /lliMll/006. 
•UEJIMTI\{ : lnic 11ypatt1ts1s. Page 380. 

~·=·~~;: .. : 
............................................ 

....,ts in tnousnf l!i I -2 -1 2 3 4 5 6 7 

INFLOWS 

Net sales rtV9lle .O! .O! 1179.51 1334.31 1498.1! 1670.61 1559.~! 2095.~· 2347.0 
Prcalcti111 costs .o~ .O! 2506.6! 2457.8: 2408. l! 2371.0! 2169.41 2682.51 '29'n. l 

61IJSS PllDDllJI llllGIN .O! .o• -1327.1 • -1123.5! -910.0! -100.4! - 610.2! - 586.~: - 576.0 

E4'1ity 1930.0! .O! .O! .O! .O! .O! .O! .O! .o 
l..lllg terl lDlllS 8925.o• 10225.0! .O! .O! .O! .O! .O! .O! .o 
9lart terl trldi ts .O! .O! .O! .O! .O! .O! .O! .O! .o 
Lick of c'5h flDI Credit .o• .O! '184.l! 1451.0! .o• .O! 1827.6! .o• .o 

• TUTll.. IJfUllS l\E.O! 10225.0! -342.91 327.S! -910.0! -100.4! 1~17.5! - 586. ~~ - 576.0 

0 U T F L 0 ti S 

Invest.nt 7459.5! 17176.l' 1263.2! 12.91 12.9! 17.0! 'lflf/. 7! 160.01 75.0 
l..lllg terl cllbt service .O! .O! 4063.7! 5065.1 1 3466.7! 3609.1 ! 3375.3 1 693.1 1 666.e 
Interest an short te-.e credit .o• .O! .o• .O! .O! .G! .O! .(>• .o 
Interest an I.ck of ciSh flow .O! .O! .O! .O! .O! .o• .O! .0' .o 
Rlpaymnt short tere Credit .o• .O! .O! .O! .O! .O! .O! .0' .o 
Repayment I.ck of ci1sh flow .O! .O! .O! .O! 1133.3: 1106.2! ,()1 ml.3! .o 

TOTAL rumJltS 7459.5! 17176.l! 5326.9! 5078.0! 4612.9! 4732.2! 6263.0! 2876.4'. 741.8 

CA9f BtUllCE 3395.5! -6951.1! -5669.8! -4750.S! -5523.0! - 5432. 7! - 5045.61 - 3463.4 1 - 1317.B 

ACllJU.Am> CA:if M.AtCC: ms.5! -3555.5: -9225.3! -139]5,8! -19498.8! - 24931.4! -mn.o! - 33440.'' - 34~.: 

should oe convertl!d lac:.curr. .o• 3555.s• S069.B! 4750.5! 5523.0' 5432.7: 5045.6: 3463.': 1:11.a • MJIN:E 3395.5! •3J9S.S 1 .o• .o• .O! .O! .O! ,(>• .o 
ACllJU.ATED 8't.AM:E 3395.5! .O! .O! .o• .O! .O! .O! .o• .o 

• 

• 
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AMYS.A. !=EASlBilITY STlliY IE'MTCENT DATE:02/I0/89 Pi16E:: 
PROJECT : l.&IMIA - OMAIIER liASS FM:Tllrf - umio Piil.JET IP/1.EA/88/006. 
ll.TBIMTl\IE : Bnic hypothesis. Page 381 • 

..amts in thosnd lS S 8 9 10 11 12 13 14 ?5 • lNFLOllS 

Net sales r'Plt!llUe 2628.7' 2944. l! 2453.4! 2944.1' 2944. l' 2944.l' 2944.!' ZCH4.1 
PraductiCJt costs 3191.4' 3492.4! 3023.5' 3489.7! 3491.l! 3491. 7! 3492.4! 3492.4 

6ROSS PRIDOillt IWiGIN "562.8! "548.3! "570.l! "545.6! "547.0' "547.6! - 548.l' • 548.3 

E~ity .O! .O! .O! .O! .O! .O! .o• .o 
l"'9 tera lOi115 .O! .O! .O! .O! .O! .O! .0' .o 
Short tera cr111i ts .O! .O! .o• .O! .O! .O! .O! .o 
Uck of ash flCll Credit .O! .O! .O! .O! .O! .O! .O! .o 

TOTll. Irt=UllS "562.8! "548.3! -570.1 ! -scs.6 1 "547.0! - 547.6! - 548.3! - 548.3 

!JUTFLOllS 

Invest.Int Bl.8! 93.8! 1159.B! 14S.5! .3! .3! .1! .o. 
l.cllcJ tera debt service 640.41 614.01 587.6! 561.2! Sl4.8! 508.4! 482.0! 455.6 
Interest m short tera credit .O! .O! .O! .O! .O! .O! .O! .0 
Interest on litk of tish fl111 .O! .O! .O! .O! .O! .O! .O! .o 
Repiymnt short tera Credit .O! .O! .o• .o• .O! .O! .o• .0 
Repiymnt liek of ci!ih flow .O! .O! .O! .O! .O! .O! .O! .o 

TOTll. MFUl6 n4.2! 707.8! 1747.4! 706.7! 535.l! 508.7! 482.l ! 455.6 

CA9t BPLAra -1281.0! "1256.2! "2317.5! "1252.3! "1(182.1 ! -1056.3! - 1030.5! • 1003.9 

ltClllUTED CA9f llAUICE "36045.2! "37301.3! "39619.8! "40871.1' • 4!953.2! • 43009.5! - 44039.9! • 45043.9 

Shauid be cmverted lac.curr. 1287.01 1256.Z' 2317.51 1252.3! 1082. l ! 1056.3! 1030.S! 1003.9 

llAIJH:E .O! .o~ .o• .O! .O! .O! .o• .o 
ACClJU.ATED BAl.All:E .o• .0' .0' .o• .o• .O! .0' .o 

• 

• 
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Page 382 . 

By dra\.ing up cash flow tables for financial planning, we 
have been able to work out the financial structure and the 
debt service using the basic data given in item 2. Basic data 
considered for the financial structure. 

The figures are shown on tables below • 

. I. 



tlBAY S.A. FEASIBILITY STIJ)Y IEPMTCENT 
r"1JECT : IJiAfllA - CllfTAil'ER 9..ASS FIC~Y - llUOO PAOJEtT IP/lliA/118/006. 
11.TERIMTIIJE : Bnic hypothesis. 

........................................... 
1 FINANCIAL STRUCTURE 1 

lfllll~fllllllllllflHlllflllflflHI ..... 

imlltS in thousand US S RIEIGN I 

'TOTAL 
ClRIEJCY ! ClJIECY I 

~ITY! 7720.0! 1930.0! 9650.0 

klyers credit .O! 12500.0! 1~.o 

ADB lCNn .O! 5350.0! 5350.0 

Norking capital loc:•l currency 200.0! .0' 200.0 

llorking capit•l foreign curr. .O! 1300.0! 1300.0 

TOTAL UNi TERI'! LOANS! 200.01 19150.01 19350.0 
9GT TERfl .cREDITS! .O! .O! .o 

TOTAL FJNAJCIAL STRlCTlJIE ! 7920.0! 21080.0' 29000.0 

DATE:O:/l0i99 PA6E:2S 

Page 383 • 
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~t~j"~1 Page 384. 
~· . ''•'! © 
~;~~COMFAR 

-· '.,, .2.1 UH I DO 

-------------------------- ~AR 2.1 - ABAY s.i:.., SRUSSELS, E--16I:Jt --

.urce o~ Finance~ production in 

Yeir •• • •••• • • • • •. • :oci4 2005 2;)1)6 

£qui ty, ordinary •• l).1)1)Q 1).000 1). Ol)O 

Equity, preference. 0.000 0.000 i}. (1((1 

St.ibsidies, grants • 0.000 0.000 o. 01)() 

Loan A, foreign • 0.000 0.000 0.000 
Loan 8, foreign •• -356.6b7 -156.667 ->S6.6Ci7 
Loan C, foreign • 0.000 0.000 0.000 
lo.wi A, local •••• O.OC'I) 0.000 0.000 
Loan 9, local •••• 0.000 0.000 l), 001) 
Loan C, local •••• 0.000 o.ooo 0.000 

Total lOill •••••••• -356.66i -356.667 -356.607 

st liabilities 3.734 :s.m i).(NQ 

overdraft •••• 0.000 0.000 0.001) 

Total funds ••••••• -352.933 -352.894 -356.607 

• 

• 
' 
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~JI F,O~-~~c~ 
i:tn=AR :!. l - ~y S.A., BruSSEL.S. 6El6IlJt -

Source oi= Finance. production in thlllSand us s -
··ear ....••.•.•.•.. 1992 1m 1994 1995 1996 lY'?7 

~ciuity, oniinary •• 0.000 0.000 0.000 0.000 0.000 0.000 
::quity, pre~!. 0.000 o.ooo o.ooo 0.000 0.000 •).000 
:-...tlsidies, grants • 0.000 0.000 0.000 !),000 0.000 0.000 

lDill A, foreign • -~.000 -2500.000 -::500.000 -2500.000 -2500.000 o.ooo 
Loan B, forei1¥1 •• 0.000 0.000 0.000 -356.667 -356.667 -356.607 
Loan C, foreign • 0.000 -lJ00.000 0.000 0.000 0.000 0.000 
Loan A, local •••• 0.000 0.000 .;.ooo 0.000 0.000 o.ooo 
Loan B. local •••• 0.000 0.000 0.000 0.1)(.'l() 0.000 0.000 
Loan C, local •••• 0.000 -200.000 0.000 o.ooo 0.000 o.ooo 

Total loan •••••••• -2500.000 -4000.000 -2500.000 -'2856.667 -2856.667 -356.667 

Current liabilities ?rl.':1:1) S.345 1.553 2.921 -22.031 71.723 • Eank overdraft •••• 983.930 1450. 918 -1126.063 -1107.670 1827.482 -2028.504 

Total funds ••••••• -1218.664 -2543.m -3624.509 -3961.416 -1051.215 -2313.447 

lliAMJA 9-ASS CINTAit&S PROJECT - SeptMber ! =99 

- C!JFAR 2.1 - ABAY S.A., ~. llEL.61111 -

Source oi= Finance. production in thmsand IS S 

Vear •••••••••••••• 1998 1999 2000 2001 2002 2003 

Equity, ordinary •• 0.0(•0 o.ooo 0.1)()() 0.000 0.000 0.000 
Equity, preference. 0.000 0.000 0.000 0.000 0.000 0.000 
Subsidies, ~rants • 0.000 0.000 0.000 0.000 0.000 0.000 

Loan A, foreign • 0.000 0.000 0.000 0.000 0.000 0.000 
Loan B, fore19n •• -356.667 -356.667 -356.667 -356.667 -356.667 -356.667 
Loan C, foreign • 0.000 0.000 0.000 0.000 0.000 0.000 • Loan A, local .... 0.000 0.000 0.000 0.000 0.000 0.000 
Loan 8, local .... 0.000 0.000 0.000 0.000 0.000 o.ooo 
Loan C, local .... 0.000 0.000 o.ooo 0.000 o.ooo 0.000 

----
Total loan •••••••• -356.667 -356.667 -356.667 -3'56.667 -356.667 -356.667 

Current liabilities 31.967 31.887 35.6l7 -59.6n 44.602 7 r• • . "°"' 
eank overdraft •••• o.ooo 0.000 0.000 0.000 0.000 o. ()()(; 

T~tal funds ••••••• -324.70.) -324.780 -321.049 -416.339 -312.065 -349.103 

OOANDA GLASS t'ONTAlteS PROJECT - SeptNber !9SCJ 

• 
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~-ly~ Page 386. 

-,~~.ilf coMFAf 
.-· ', 2.1 IJN I [10 

------------------------ CcrFAR 2.~ - Af!AY :.11., BP.USSELS, BEl.611.Jt -

.rce of Finance, construct ion in thousand L'S s 

Year •••••••••••••• 1990 1991 

Equity, o~inary •• 9650.000 0.000 
Equity, preference. 0.000 0.000 
~ubsidies, grants • 0.000 0.000 

Loan A, foreign • tu"S0.000 6250.000 
loan e, foreign •• 2675.000 2675.000 
Loan C, foreign • 0.000 1300.000 
:..can A, local .... o.ooo 0.000 
Loan B, local .... 0.000 0.000 
Loan C, local .... 0.000 200.000 

Total loan •••••••• 8925.000 10425.000 .t iiab~lities 0.000 0.000 
verdratt •••• 0.000 0.000 

Total •~1ds ••••••• 18575.(l()() 10425.000 

lliANIA 61.ASS COOAitERS PROJECT - Septaber 1989 

• 

• 



ABAY S.A. FEASIBILITY STlllY IEPMTCENT DATE:02/l0/89 PA6E::2 
PROJECT : l&YGJA - CllflAifER 6lASS F((~Y - IJUDO PR0JEr:r IP/tliA/88/006. 
Al.TERNATI~ : &.sic hypothesis. Page 387. 

............... IHlllllll~llllll*fllllllllfflllllllllllltlllll • * IDT SERVICE : L 0 N 6 TER" + SH 0 RT TER" I 

llltlllltllltll!ltll!lltlllltlllllllltlllllflltlllltllllllltlllllltflllff 

amints in thouYnd US S " 3 4 5 b 7 6 9 10 ~ 

LOCAL llJIREJCY 

•INTERESTSt 
Lang terll loans 28.0! 14.0! .O! .O! .O! .O! .O! .O! .O! .o 
Short tere credits .O! .o• .O! .O! .O! .O! .O! .O! .()• .o 

TOTAL I N T E R E S T S 28.01 14.0! .O! .O! .o• .O! .O! .O! .o~ .e ·--· 
im>AvtENT• 

Lang teni loans .o• 200.0! .O! .O! .O! .O! .O! .o• .O! .0 
Short ter11 credits .o• .o• .O! .O! .O! .O! .o• .O! ,(I• .o 

TOTAL R E P A Y " E N T .o• 200.0! .O! .O! .O! .o• .O! .O! .o;_. 
TOTAL IN LOCAL ClJlROCY 28.0! 214.01 .O! .O! .O! .o• .O! .O! ,(.\! .(t 

FDEI6N llJIREJCY 

tINlERESTSt 
Long teni lOills 1563. 7! 126S. l 1 960.7! 752.5! 518.7! 336.6! 310.2! 283.8 1 257.4! 231.0 
Short teni credits .O! .O! .O! .o• .O! .O! .O! .O! .o• .0 

TDTM. I N T E R E S T S 1563.7! 126S. l ! 960.7! 752.5! 518.71 336.6! .310.2! 283.8! 257.•! 231.0 

~AvtENTt 

Lon9 ter11 I Dills 2500.0! 3800.0' 2500.0! 2856.6 1 2856.6 1 356.6! 356.6! 356.6 1 356.c• 356.6 
Short tere credits .o• .0' 1133.3! 1106.2! ,Qi 2023.3! .o• .0' .o• .o 

TOTAL R E P A Y Pl E N T 2500.0 1 3800.o• 3633.3! 3962.B! 2856.b! 2379.9 1 356.b! 350.6' 356.b' :S0.6 

TOTAL IN FlllEIGN ClJlREtCY 4063. 71 5065.1 1 4600.0! 4715.3' 3375.3! 2716.51 666.8 1 640.4 1 614.0' 5a7.6 

T 0 T A L :=e 
T 0 TA L INTERESTS 1591. 7! 1279.1 1 960.7! 752.5! 518.7' 336.6 1 310.2' 283.8! 257.4' ::1.0 
T 0 TA L REPAYfENT 2500.01 4000.o• 36I!.3! 3962.B' 2856.6 1 2379.9! 356.6! 356.61 356.6 1 :sti.e 

-· 
6 RAND T 0 TA L 4091. 71 5279.1 1 4600.0! 4715.3! 3375.3 1 2716.5' 606.8 1 640.4! 614.0! 587.6 

~=== -:! ·=-=---=· 
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MAYS.A. FEASIBILITY STOOY 1£PMTCENT M1E:02/l0/89 ~' 
PROJECT : lJiAft>A - COO'AirER 9..H5S FIC~Y - IJIIIIO PROJECT IP/lliAJ88/006. 
ALTERNATIVE : &sic hyPOtMsis. Page 388 • 

• i80Ullts in thousand IS S 11 12 ll 14 15 I TOTll. 

LllA Clli:R9CY 

•INTERESTS• 
l.al9 teN lOMIS .O! .O! .O! .0' .o• 42.0 
Short ter-9 credits .o• .O! .O! .O! .c• .o 

TOTll.. I N T E R E S T S .O! .O! .O! .O! .0' 42.0 

IAEPAYIDT• 
Lang ttrll lOlllS .O! .O! .O! .O! .O! 200.0 
91ort terll credits .O! .O! .O! .O! .O! .0 

TOTll. R E P A Y ft E N T .o• .O! .O! .O! .O! 200.0 ·---· . . 

TOTAL IN LOCAL CIJIAEll:Y .O! .O! .O! .O! .O! 242.0 

• FtllEISil ORECY 

tlNTEflESTS• 
l.alg teN loans 204.6 1 178.2! 151.8! 125.4! 99.0 1 n44.7 
91ort terll credits .O! .O! .O! .O! .O! .o 

TOTAL I N T E R E S T S 204.6! 178.2! 151.8! 125.4! 99.o• 7244.7 

IAEPAYIDT• 
l.alg tel'9 lOlllS 356.6! 356.6! 356.6! 356.6! 356.6! 18079.2 
Short terll credits .O! .O! .O! .O! .O! 4262.8 

TOTAL R E P A Y Pl E N T 356.6 1 356.6! 356.6! 356.6! 356.6 1 22342.0 

TOTAL IN ~IGN ClllECY 561.2! 534.B! 508.4! 482.0! 455.i:! 29586.7 

T 0 T A l 

T 0 TA L INTERESTS 20-J.6' 178.21 151.8! 125.4 1 99,i) 1 7286.7 • T 0 TA L REPAYlENT 356.61 356.6! 356.6! 356.6! 356.o• 22542.0 ··---· ·--· . . 

6 RAND T 0 TA l 561.2' 534.8! 508.4! 482.0' 455.6' 29828.7 
!====~ 

• 
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Page 390 . 

X.4. PRQFITA8ILITf. 

The profitability study covers a period of 17 years i.e. 2 years 
of construction and 15 years of operation. In this chapter we 

shall examine in turn : 

1) The profit and loss statement schedule. 
2) The running costs structure and the cost price of 1 kg of 

glass. 
• 3) The break-even point. 

• 

• 

4) The pay-back period. 
5) The economic and financial profitability 

. simple rates of return, 
• internal rates of return. 

6) The projected balance sheets. 

1. PROFIT AllD LOSS STA1R1Uf· 

30855 

Tables below show the schedule of the results for each year 

of production. 

These tables also show the evolution of the simple rates of 

return and of the break-even point. 

In the first table the term •cash flow• means •profit before 

depreciation•. 

The bar chart after the table shows the annual sales, foreign 
as well as local, and the corresponding annual production 

costs, also foreign and local, for each year. 

The graph chart after shows the evaluation of the net 

profit/total sales ratio . 

We can see from these tables and charts that the 
profitability is every tiny the first three production years . 

. I. 



MAYS.A. FEASIBILITY STU>\' IEPMTCENT DATE:C2/10/89 ~3'J 
?ROJECT : lSfllA - COO'AUER &.ASS FACTIRV - llUIXI PIWEl:T IP/tEA/88/006. 
ll.TERIMTI\'E : S.Sic hypothesis. Page 391. 

HIHH*fffflffHllHHIHIHIHIHHIHllHHlft 

' P R 0 F I T A B I l I T Y SCHEDULE • 
"'**''*'''*llllffllflllflllllllll~f lflfffllflll• 

MOUntS in tllousind lS S 
., 

3 4 s 6 7 8 9 10 " 
Sross s.les ~ 6819.5' 7672.6! 8602.7! 9615.8! 8974.9! 12062.1' 13509.6! 15130. 7! 16946.4! 14122.0 
Tues nl duties .O! .O! .o• .O! .O! .O! .O! .O! .O! .0 

f£T !W.ES RE\91£ ! 6819.5! 16n.b1 8602.7! 9615.8! 8974.9! 12062.1 ! 13509.6! 15130.7! 16946.4! 14122.0 
Producti111 cash 3750.8! 3816.8 1 3826.2! 3872.2! 3602.3! 44811.3 1 4883.4! 5277.31 5717.7! 4980.0 

6AOSS PRCDrTia. lllRSIN I 3068.7! 3855.8! 4776.5! 5743.7! Sln.6! 7573.8! 8626.2! 9853.4! 11228. 7! 9142.0 
Financial chaf'91!5 1591.7' lm.1: 966.7! 752.5! 518.7! 336.61 :no.2! 283.8! 257.4: 231.0 

CASH FUlf ! 1477.0! 2576.7! 3809.8! 4991.2! 4853.9! Tm.2! 8316.0! 9569.6! 10'171.3! 8911.0 
Depreciation 2491.5! 2491.5' 2491.5! 2491.5! 2491.5' l&n.6! l&n.6! t8n.6! 18n.6! l&n.6 

6ROSS f'R(FIT I -1014.4! 85.31 1318.3! 2499.7! 2362.4! 5364.6! 6443.5! 7697.1 ! 9098.8 1 • Tax 111 prof it .O! .o• 155. 7! 999.9! 945.0! 2145.9! 2577.4! 3078.8! 3639.S! 

t£T f'R(FIT ! ·1014.4! 85.3! 1162.7! 1499.8! 1417.4! 3218.8! 3866.1 1 4618.2! 5459.3! 4223.1 

ACCIJllATED 6ROSS PllFIT I -1014.4! -929.1 ! 389.2! 2888.9! 5251.3! 10615.9! 17059.4! 24756.5! 33955.2! 40893.7 
talJILATED f£T PllFIT -1014.4! -929.1! 233.5 1 1733.3! 3150.8! 6369.6! 10235.6! 14853.9! ~13.1! 24536.2 ·---· 
Return Ill Siles (9'"05S) % ! -14.9! 1.1 ! 15.3! 26.0! 26.3! 44.5! 47.7! S0.9! 53.7! 49.8 
Return 111 sales < net > % ! -14. 9! 1.1 1 13.5! 15.6! 15.8! 26.7! 28.6! 30.S! 32.2! 29.9 
Return Ill equity % ! -10.S! .9! 12.0! 15.5' 14.7! 33.4! 40. l! 47.9! 56.6! 43.8 
Return 111 invest.nt % ! -3.5! .3! 4.0! 5.2! 4.9! 11.01 13.2! 15. 7! 18.5! 14.4 ·----· . . 

R.O.S lgrossl - average % ! -14.9! -6.4' 1. 7! 8.8! 12.6! 19.8! 25.4! 30.0! 34.1! 36.0 
R.O.S I net I - average % ! ·14.9! -6.4 1 1.0! S.3! 7.6! 11.9! 15.2! 18.0! 20.4! 21.6 
Ret. m eciuity - average % ! -10.S! -4.8! .8! 4.5! 6.5! 11.01 15.2! 19.2! 23.41 25.4 
Ret. m invest.- average % I -3,5• -1.:• .3! 1.51 2.2! 3.6! s.01 6.3! 7.6! 8.4 
Break-even Point "T I 124.9' 93.:?'. 75.8! 60.0! 59.B! 33.B! '1!1. 71 26.0' 22.8' 27.3 ,. . 

!- • 
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ti~§II1i Page ,g,_© 
~¥.1.COMFAR 

-· ', ::.1 IJI'~ I 00 

------------------------- ·::i'FPP 2.1 - AMYS.A., iRJSSELS. BEL6Illt ---Net Income Statement :~ 

~Hr •••••••••••••• " •• 

"="otal sales. incl. sales tu • • • • • 
~s: vu1able costs. incl. sales tc. 

'<'ariib le urgin • • • • • • • • • • • 
~ I of tobl sales • • • • • • • • • 

~-variible costs. incl. depreciatiCJ! 

)JeratiONl urgin • • • • • • • • • • 
i4s % of tobl sales • • • • • • • • • 

Cost of f irYnCe • • • • • • • • • • • 

Gross profit • • • • • • • • • • • • • 
~·l~ ............. . 
Ta:cable profit •••••••••••. 
!"ax • • • • • • • • • • • • • • • 

~t profit •••••••••••••. 

Oi vidends paid • • • • • • • • • • • • 
'..hdistri!Juted profit • • • • • • • • • 
Ac:CUIUlated 111Ciistributed profit ••• 

5ross profit, % of total sales • • . . 
Net profit, I of total sales • • • • 
!itE, Net profit, I of equity • • • •• 
ROI, Net profit+interest, I of invest. 

I 1111111 II 1111 1111 Ill 1111 111111111111 11111111 111 111111 111111 11111111111 11111 11111111 I 

1992 

6819.520 
:101.130 

u1e.:m 
69.189 

4141.080 

577.JU 
8.466 

1591.525 

-1014.214 
0.000 
0.000 
0.000 

-1014.214 

0.000 
-1014.214 
-1014.214 

-14.sn 
-14.sn 
-10.510 
um 

Sl(Ml.651 
69.189 

1364.289 
17.781 

1279.025 

BS.264 
0.000 
0.000 
0.000 

0.000 
BS.264 

-928.951 

1.111 
1.111 
0.8114 
4.951 

!~4 

&!02. r.:t 
::so.SSS 

~.too 

:iT.1!19 

j676.~ 

n~.=s 

:0.449 

9~.525 

l:SCS.tm 
•).000 

m.852 
151.941 

1156.862 

0.000 
1156.962 
227.911 

15.214 
ll.4-48 
1!.988 
7.700 

1995 1996 

9615.840 1!974.!B) 
2962.700 2765.216 

&653. !41) 6L"'09. 664 
69.189 69.189 

l400.941 3328.457 

1252.199 28111.207 
33.821 32.103 

752.427 518.533 

2499.m 2362.674 • 
0.000 0.000 

2499.m 2362.674 
999.9<!1 945.070 

1499.eM 1417.604 

0.000 0.000 
1499.864 1417.604 
1777.775 3145.379 

25.996 26.325 
15.598 15. 795 
15.543 14.690 
8.159 6.351 

llMIA 9-ASS COOAINERS PROJECT - Septfllber 1999 

• 

• 
' II II II 11111111 1111111 1111111 I 11111111 1111111111 11 I 111111 111111 111111111 11111111 1111111 111 



WJ;o~;fuf 
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C!IFM 2.1 - ~y S.~ •• 8flUSSR.S. BEL.6Illt --

.t Income Statement in thCllSird us 1 

Year ••••••••••••••••• ~?97 1998 1999 2000 2001 

'!'otal sales. ixl. sales w . . . . . 12062.COO 13509.600 15130.77.0 !6946.400 14122.000 
Less: val"iible costs. incl. sales tax. 3716 • .$01 4162.391 4661.868 5221.::0 4351.075 

l!ariible llirlJl!I . . . . . . . . ... 9345.b79 9347.210 10468.850 11725.110 '1170. 9Z5 
~ I of total -:ales . . . . . . . . . 69.!119 69.189 69.189 69.199 69.189 

Nlll-variible costs, incl. depreciati111 2644.453 2593.464 2488.027 2369.0ll 2501.560 

Operational Uf'IJin • • • • • • • • • • S701.Z16 6753.746 ,.,826 9356.098 7269.364 
As I of total sales . . . . . . . . . 47.266 49.992 52.746 55.~10 51.475 

Cost of finance . .. . . . . . . . . . 336.515 :no.122 283.728 257.335 230.942 

Eit ............. 5304.711 6443.625 7697.098 9098.763 7038.423 
. . . . . . . . . . . . . . 0.000 0.000 0.000 O.OOli 0.000 

pratit . . . . . . . . . . . . 5364. 711 6443.625 7697.C118 9098.763 7038.423 
Tax . . . . . . . . . . . . . . . . . 2145.S. 2577.450 3078.839 3639.505 2815.369 

Nit profit ...•.......... 3218.e."7 3866.175 4618.259 5459.258 4223.054 

Dividends paid • • • • • • • • • • • • 0.000 0.000 0.000 0.000 0.000 
llldistributed profit • • • • • • • • • 3218.827 31166.175 4618.259 5459.:'58 4223.054 
Accumlat!d undistributed profit ••• 6364.206 10230.380 14848.640 ~7.900 24530.950 

Gross profit, % of total sales •••• 44.476 47.697 50.871 53.691 49.840 
Net profit, 'Z. of total sales • • • • 26.686 28.618 30.522 32.215 29.904 
RIE, Net p~it, I of equity ••••• 33.356 40.064 47.858 56.573 43.762 
ROI, Net prafit+interest, % of invest. 11.583 13.564 15.868 18.436 13.863 

lEMIA a.ASS COOADERS PROJECT -- Septaber 1989 

• 
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COFM 2.1 - llBAV s . .:. .. 311'1.!SSEl.S. l!S.6Illt -

Net Income Statement in thCluYICI i.S s • 
Yl!ir . . . . . . . . . . . . .. " . :IJOl 200J 2004 ~ Z006 

Total sales, inc!. saies tax • • • • • 16940.400 !6946 • .IOO 16946.400 16946.4-:S:- 16946.400 
Less: variable ccs:s, incl. sales tu. 5221.290 5221.290 5221.290 5221 -· --~.t 5221.290 

VM"iillle 11a1'9in . . . . . . . . . . . 117:'5.110 ll~.110 11725.110 11725.lE· 11725.110 
As % of totil Siles . . . . . . . . . 69.189 b9.189 69.189 69.lec? 69.189 

Nan-,ariable costs, incl. c!l!PreciatiCll 1856.767 1m.329 1996.539 2043.2!~ 2042.422 

-ational Ul'IJl!'! • • • • • • • • • • 9868.344 qn4.781 9728.571 9681.F- 9682.688 
~ I of total sales . . . . . . . . . 58.233 57.681 57.408 57. t:: 57.137 

Cast of fi!IMICf . . . . . . . . . . . 204.548 178. !55 151.762 125.30C 99.975 

Grass profit . . . . . . . . . . . . . 9663.795 9596.626 9576.810 9556.~ 9583.714 
AllCllilDS • • • . . . . . . . . . . . 0.000 0.000 0.000 0.(lf'."} o.ooo • Taxable profit • • • • • • • • • • • • 9663.JVS 9596.626 9576.810 9556 o;-: 9583.714 ....... 
Tax . . . . . . a " e e a a I a a e a 3865.~19 !Ol.650 3Q).724 J822.6!: 3833.486 

Net profit •••••••••••••• S7'1@.Z11 5757.976 5746.086 5733. 9! .. 5750.:m 

Dividends paid • • • • • • • • - • • • 0.000 0.000 0.000 0.000 0.000 
llld: str ibuted prcft t • • • • • • • • • 5799.277 5m.lf16 5746.006 5733.9!7 5/.l0.229 
Accumulated uncfi !:t" iiluted profit • • • 30329.230 ~.200 41833.290 47567.2!.J 53317.440 

Gross profit, t of total sales •••• 57.026 56.629 56.512 56.E 56.553 
Net profit, I of total sales • • • • 34.~:5 33.978 '33.907 33.BJ.C 33.932 
RtE, Net profit, : of equ1 ty • • • • • 60.006 59.668 59.545 59.419 59.5118 
ROI, Net profit+i~terest, ! of invest. 18.SBll 18.376 18.255 18.13: 18.101 

lliAfllA a.ASS COOAil'DS PROJECT - Septelber 1989 

• 

• 
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.-------------------aJFAR :.1 - HBAY S.A •• a.JSSELS. EE5I!3'1 -

• 

• 

• 

Total S&les I Procllction Costs 
H tJmmM ~$ 

! fZI local sales 
1.6t 0 foreip Ales 

i Iii I ocal casts 1.41'. fgpeip casts 

1.2 
i 

1.0t 
8.8 

I 
8.61 
8.4 

I 

I 0.2 
8.0 

1 2 3 4 5 ' 7 8 9 18 11 12 13 14 15 
,eAJ> 

' 
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~ .-· y~o~-~f~~ 
aJFAR 2.1 - PIMY S.A., ERIJSSELS, BEl.6Illl • 

llet Profit I TC»Ul Sales 
ratio in <"-> 

_.._cue 

I 

1 z 3 4 s ' 1 a ' ~ u u n " ~ 
Stu-lap 9e&r 

• 

• 

• 
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2. RUQIRG COST STRUCTURE A11D COST PRICE OF THE FIDISRRP GOQDS. 

30855 

Tables below shows the structure of : 

. The annual running costs • 
• The cost price ~£ 1 kg of glass • 
. The structurn of the productions costs for the 4th years 

(SO T/day capacity) and for the 6th year \90 T/day 

capacity). 

The table after gives the evolution of the cost price through 

the 15 years period . 

Note the very high impc.-t of the raw material and of the 
depreciation on the running costs and thus on the 
profitability of th~ project • 

. I. 
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MAY S.A. FEASIBILITY snmv llPMTCENT DAiE:02/I0/89 PASE:.: 
PROJECT : lJiAJllA - CIJfTAUER liASS FllC~Y - lllIDO PROJECT IP/lJiA/88/006. 
ALTERNATIVE : lisic hP.Othtsis. Page 399 . 

lllfllll*!!*lll**411~*'*********'**'****** ... *** 
' P!OllTUJt COSTS Afll COST PRICE STRl£TlJIE I 

I A'S& IS PRllll.CTIIJt YEMS I 

11111111111111111***4111111***1*11111*111111 .... 

Ritt uterials 
Consumables 
Utilities 
Spare parts 
tlal!p(lll!I (direct I 

I .000 us S! 
per yur! 

1638. l ! 
1173.0! 
1069.0! 

• O! 
354.71 

I 

22.S! 
16. l! 
14.7! 

.O! 
4.9! 

us s us s us s us s 
I 1 Der t. of! per t. cf! per t. of! per t. of 

!r1lf uter. !llAIN PROD.! Bottles !Tibleiares 
16721 t, I 12770 t. I 9024 t, I 3746 t. 

33.9! 
24.3' 
22.1! 

.O! 
7.3' 

98.0! 
70.2! 
63.9! 

.O! 
21._ 

128.3! 
91.9! 
83.7! 

.O! 
27.8! 

119.2! 
71.0! 
64.7! 

.O! 
21.S! 

198.4 
142.1 
129.S 

.') 

43.0 
....................... ----· ......... -.......................... , ........................... , ............ , ........ ~ ............................... , ___ ., ........... , ........................ ,, ..... ' , .... , ......................... ... 
VARlaf aJSTS 4234.8! SB. I! 87.e' 253.3! 331.6! 512.8 

----------- ---- ---- ---- ---- ---- ----·- --
r1anpmer <inchrect> 
Utilities 
Spare parts 
Insurance ind overtieid 
Technical assistance 
Land rentin9 

69.9! 
.O! 

316.1! 
142.1! 
68.0! 

1.0! --------· ............. _ ..... , ..... 
PROIX£TI~ FIXED aJST5 597.0! 

TOTAL PROIJl£TII* aJSTS 4831.8! 

1.0! 1.4! 4.2! S.5! 
.O! .0 1 .O! .O! 

4.3! 6.5! 18.9! 24.8! 
1.9! 2.9! 8.S! 11.1! 
.9! 1.4! 4.1' S.3! 
.O! .0 1 .1! .l! 

4.2! 
.O! 

19.1! 
8.6! 
4.1! 
• I! 

8.s 
.o 

38.3 
17.2 
8.2 
.I ....... -..._ ........................................................... ,._, __ _..,. .... , ............................ ... 

f I 12.41 35.7! 46.8! 36.1! 72.3 

100.0' 289.0! 378.4! 292.6! 585. l 
1,, •• .. """" I 

, ............................ , ........ , .., . ..... , .. ................................ 
Financial cha~es 
llepreciaticn 

485.8! 
1970.3' 

6.7! 
27.0' 

10.1' 
40.8! 

29.1! 
117.8! 

38.0! 
154.3' 

29.41 

119.3! 
58.8 

238.6 
.............................. -----................................... , ............................. , ................................ , .. . ... -.................... ..,,. . ... ,..... ................................... .. . 
TOTAL FIXED COSTS 

6ROSS CfERAT!tli COSTS 
Sales t:y-products 

t£T lfERATil'fi COSTS 

3053.1' 

7287.9 1 

.O! 

7287.9! 

41.9! 

100.0! 
.O! 

100.0! 

63.2 1 

150.8' 
.O! 

150.8' 

182.6! 

435.8! 
.O! 

435.8! 

239.1' 

570.7! 
.O! 

570.7! 

184.9! 

441.3' 
.O! 

441.3! 

36r;.7 

882.5 
.o 

:: -
882.5 

========~=========!:a::==:====!=== ... •===· ====== ~====~===--!===;: 
Sellin9 price 
Pla~in 

f'lirc;in in l sellin9 price 7. 

13212.6! 
5924.7 1 

44.8! 

181.3' 
81.3' 
44.8! 

273.4~ 

122.e 1 

44.8 1 

====::;aRSa-=t::=::::-=====! -·=====:•-:s• ::I 

I 111111111111 1111111 1111111111 

790.2! 
354.3! 
'4.8! 

1034.7! 
464.0' 
44.8! 

800.0' 
358.7! 
44.8' 

1600.0 
717.5 
44.8 

-'========-=·===-="""'"'::::=~ -== 

• 

• 

• 

• 
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-~ © ~~£7COMFAR 
• .-· c._ :2.1 UM I DO 

------------------- CIJ!Fi¥! :.1 - 4BAY S.i:t., BRUSSELS, 88.6!!!1 -

• 

• 

• 

Structure of Procluction Costs 
°"3 tJmusam m $ 
8.0.L 

I 
7.0 

6.0 

5.0 

4.0 

:::1 
1.el 

F T F T 
llminal Start 

F T 
I.Even 

for 4th procluction geill' 

llmiaal Start up 

16.78 11.13 NII lliltef'i a) 

8.88 8.88 other 11 
13.28 18.47 utilities 
11.118 8.34 energy 
5.61 5.89 Jahoar 
8.88 8.88 •intenance 
4.44 4.84 spares 
2.59 8.82 INel"heads 

35.81 31.88 depreciation 
18.~ 28.32 interest 

188.88 188.88 Total Prod C. 

proclucti on I aiel 



Structure of Procluction Costs 
9'-3 &asam us $ 

8.0l 
! 
i 

7.0l 
i 

6.01 
I 

s.ol 
I 

4.01 
1 

3.el 
! 

z.ei 
' 

i.oi 
I 

e.e 1 

I I I I Ill I 11111 I 111111 

F T F T 
llminal Start 

F T 
B.Euen 

~AP. :.1 - ,:.~. :.A .• if!USSELS. 98.GILll • 

for 6th pralaction ~ 

llmillill start up 

22.25 11.13 NII .ateria} 
e.ee e.ee other llt 

16.32 18.47 utilities 
15.62 8.34 energy 
5.85 5.89 ....... 
8.88 8.88 llai nte.ace 
4.72 4.84 spares 
3.85 8.BZ IMB'heads 

• 27.96 31.88 depreciation 
5.82 28.JZ interest 

188.88 188.88 Total Prod C. 

pmluction level 

• 

• 



• 
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3. BREAK-EVER POillT. 

The break-even point of a project is the percentage of the 

production capacity to be reached before the project begins 

to make a profit. 

It can be calculated either by using a graph or by applying 

the following formula 

Fixed costs + Financial charges + Depreciation 

Net sales revenue - variable costs 

• 

We have calculated the figures for each year, the results 

appear on the last line of table showing the profitability • 

30855 

schedule. 

100 \ capacity (SO T/d) 80.l ' 200 \ capacity (90 T/d) 34.0 ' 4th production year 60.0 \ 

6th production year 33.8 \. 

We have again the confirmation that the project only becomes 

significantly profitable when the nominal capacity is 

increased up to 90 T/day. 

. I. 

• 

• 
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~···'.J& r !\MCAR ~:.::.±..- {¥- .... ...,, ! 
•· <~ • • 1•1r1IOO 

...... --------------------- C~AA :.1 - '1i!AY ~.,.; •• ~1..iSSELS, ra&Itr -

• 

• 

• 

Break even chart incl • f i •m:e 
M tasani ~ $ 

e.e+ 
! 

e.6i 

_ ~-.1 sales 
- - total cods 

rim msts 

. _.---' -~-
- -- ---

for 4th prm.:tion ~ 

--- _,. ,,,, - _, --

8. 4 i-· ~ ~- .. ···-····--··· ......................... ········-·· ...... ··············--·· ... ----------······ ·············· ... ······ ... ················-· 

e.z~ / 
' e.e i 
e 18 Z8 38 68 78 

capacity atiliution (~) 



a!t=~ 2.1 - ~':' :i.~ •• ~"'USSEl.5. ril.GI~ • 

--~~~~~~~~~~~--~~~ 

Break eve. claart incl • f i mm:& 
~ tlmaai IE$ 

I 
1.2! 

! 
i 

1.Gi 
I 
i 
I 

8.Bt 
I 

0.6+ 
I 

I 

_~I sales 
- - total costs 
.... tixell costs 

For 6th prodacti Oii gMP 

--- - .... -
-- - .... -

---

e.•t.~.oc.:-.~~~~~ ··········································· ......................................... ························· ..• 
o.zi 

I 
I 

e.o_·~--~~--~--~~--~--~-----~---~--~~--~--e 10 28 38 58 78 88 
Apacitl) atilizatioa (:if.) 

• 

• 
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4. PAY-BACK PERIOD. 

It is the period required to recover the original investment 

outlay (without land and working capital) through the 

•profits• the project earns (gross production margin - tax on 

profits). 

The pay-back period is 6 years and 3 months after start-up of 

the production, which is rather long. 

5. PRQFITABILITX. 

• 5.1. SIMPLE BATES OF RETURN 

• 

• 
30855 

The simple rates of return rely on the operational 

accounts. 
They are ratios of the net profit to the net sales 

revenue, the original investment outlay and to the 

equity. 

As it is difficult to choose which is the most 

representative year to take as a basis, we have 

calculated the ratios for each production year 

separately and the evolution of the average ratios. The 

results appear on table showing the profitability 

schedule. 

These figures do not take the construction period into 

consideration . 

. I. 
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The results are • 
100 \ 200 \ 

capacity capacity 
(50 T/day) (90 T/day) 

Return on equity 6.5 \ 36.8 \ 

Return Ori investment 2.2 \ 12.0 \ 

5.2. INTERNAL RATES OF RETURN : 

One of the great disadvantages of 
is that they do not take account 

simple rates of return. 
of All of a project• s 

useful life. 
They are based on annual figures which are at their 
nominal value and not at their present value. And of 
course, o~e $ today does not have the same value as one $ 

tomorrow, without even considering inflation. 

Thus a method must be found which remedies these 

disadvantages. 

For the promoter of a project, his uppermost concern is 
what is the financial yield going to be on the sums he is. 
going to invest, i.e. what profit is he going to make. 
This is why the profitability analysis mainly involves 
determining a ratio between the profit and sums invested. 
Clearly a ratio must be found which is feasible, so that 
the promoter can choose which project it is best to 

invest in. 

As a general rule, a promoter finances a project by 
contributing equity and loans. He needs to have a 
relevant instrument to evaluate the profitability of the 

invested equity. 

• . /. 
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The promoter may often have to choose between several 
projects each presenting a different finar.cial structure. 

So he also needs to be able to analyse the project• s 
intrinsic profitability, independent of its financial 
structure, by determining the profitability of all the 
investment. 

This twofold analysis, also called research into the 
internal rates of return, is based on the cash flows 
recorded during each year of the period in question . 

To do this, two tables are drawn up called : cash flow 
schedule for profitability analysis (economic or 
financial) • 

• •economic for entrepreneur• : examines the project's 
intrinsic financial value, should it not 
have outside financing. 

. •financial• examines the financial value of the 
equity should the project have outside 
financing. 

From these tables, we shall get the figures need to 
calculate the internal rate of return-economic for 
entrepreneur, in the first case and the internal rate of 

return-financial in the second. 

5.2.1. Cash flow schedule for profitability analysis 

To draw up these tables, we work out, for each 
year of the project •s life (including the period 
of construction), the cash inf lows and the cash 
outflows. The difference between the cash inf lows 
and outflows will give the cash balance, the cash 

flow . 

These cash flows are used to work out the internal 

rates of return. 
. I. 
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These tables will be different from the cash flow• 
schedule for financial planning table because : 
- they also take account of the salvage value of 

the investment at the end of the period in 
question, 

- we are in the position where all of the 
financing requirements are covered by capital, 
without needing to resort to loans, in the case 
of the economic analysis, 

- we are in the position of the investor of 
capital, in the case of the financial analysis. 

a) For the economic for entrepreneur analysis, we. 
determine each year the cash flow corresponding 
to : 

Net turnover 
- Total investment (1) 
- Running costs (2) 

= Gross cash flow 
- Tax on the profit 

= Net cash flow. 

(1) Excluding financing costs prior to start-up. 
but including working capital and funds for 

replacements. 

(2) Excluding fin~ncing costs and depreciation. 

Notes : 
- Financing costs prior to start-up are not 

take into account because the =ituation is 
one in which there is no financing by i02~. 

- Depreciation which does not represent a cash 
outflow is not taken into consideration . 

. I. • 
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- The gross cash flow will be used to evaluate 
the project's intrinsic profitability and to 
compare the economic and financial rates. 

b) For the financial analysis, the following are 

considered : 

Net turnover 
- Equity 
- Funds for replacements 
- Debt service (excluding financing costs 

prior to start-up) 

- Production costs 

= Gross cash flow 
- Tax on the prof it 

= Net cash flow. 

Notes : 
- Financing costs prior to start-up 

taken into consideration because 

financed either by the capital of 

loans. 

are not 
they are 

by the 

- We are placing ourselves in the shareholder's 

position. He must lay down 
the loans take out to pay 

equity, pay back 
the investment 

(i.e. financing costs prior to start-up), 

funds for replacements, etc ••• 
- The gross cash flow offers, a priori, little 

interest, because, from the shareholder's 
point of view, it is what he is going to get 

after tax that counts. 
Ne.vertheless, it is useful because it means 
that, by comparing the economic and financial 

internal rates of return, we can find out 

whether the financing structure and the terms 
and conditions of the loans are good or not . 

. I. 
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the• c) In both cases, a) and b), we add to 
cumulative total of the cash flows, at the end 
of the period, the salvage value of the 
investment, i.e. the theoritical salvage value 
of the assets if they were sold at that time. 

Thus we get a figure which represents the 
profit generated by the project at the end of 
the period of operation, increased by the 
salvage value of the investment. 

Charts hereafter show : 
- the annual cash flow evolution year by year and. 

accumulated ; 
- the evolution of the net cash flow/total sale& 

ratio ; 
- the discounted cash flow variation according to 

the discounting rate used. 

We have a negative annual net cash flow during the 
construction period whereby the foreign component 
is dominating. 
During the production phase, the annual cash flow 
i~ positive for each year. 
Accumulated the net cash flow becomes positive in A 
the 7th production year i.e. when the project run~ 
at 90 T/day capacity. 

We also see a sharp fall in the cash flow in the 
5th and 10th year after start up due to decrease 
of the production with rebuilding of the furnace 
and investment cost resulting from this. 

Discounted cash flow curve shows positive present 

value with discounting rate of less than 15 \ . 

. I. • 
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5.2.2 Net present value 

We now use the concept of net present value to 
take account of the entire length of the project's 
working life and the staggering of the cash flows. 

The net present value of the project can be 
defined as being the value obtained by 
discounting, separately for each year, the cash 
flows defined above, at a predetermined f:!.~ed :-ate 
.>f interest. The action of discounting begins at 
the moment when the project is supposed to 
commence, i.e. the second year after the moment 
when the contract for the project enters into 

force. 

Thus the shortcomings of the net present value 

are : 
- the difficulty in selecting the appropriate 

discount rate, 
- it does not show 

profitability rate. 
the project's exact 

For these reasons, we prefer to use the internal 

rates of return • 

In fact, as a criterion it has the advantage : 
- of being expressed as a percentage of the 

capital invested, 
- th3t it takes account of how revenues and 

expenditure are distributed ov6r time, 
- it enables a comparison to be maC:e with any 

other investment . 

./. 
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5.2.3. Internal rate of return 

a) Qef ini.t.i2n.s. : 

- The I .R.R. is the discount rate at which the 
cumulative total of the cash flows, increased 
by the salvage value at the end of the 
period, is cancelled out. 

- It is the discount rate at which the 
discounted value of the cash inf lows equals 
that of the cash outflows. 

• 

• - The economic for entrepreneur rate, giving 
the rate of return of the total investment 
outlay, shows the highest rate of interest 
that could be borne without inducing losses 
for the proposed project provided that the 
loan repayments schedule falls in line with 

the cash inflows. 

- It is the real rate of return of the total 
investment or of the equity which takes 
account of the entire length of a project's 

life from its moment of origin, of the. 
staggering of cash flows and of the moment 
such flows take place. 

b) What are the rates to be worked out ? 

The rates which are needed to evaluate the 
project or to make comparisons between several 
alternatives or between different projects, are 
to be worked out. 

• . I. 
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These are : 
. The economic for entrepreneur I.R.R. after 

tax, obtained by discounting the net cash 
flow given i11 •Economic• for entrepreneur 

table. 
It corresponds to the I.R.R. of the COMFAR • 

. The economic for entrepreneur I .R.R. before 
tax, obtained by discounting the gross cash 
flows given in •Economic• for entrepreneur 

table • 
• The financial I .R.R before tax, obtained by 

discounting the gross cash flows given in 

•Financial• table • 
. The financial I .R.R. after tax, obtained by 

discounting the net cash flows given in 

•Financial• table. 
It corresponds to the I.R.R.E. 2 of the 

COMFAR • 
. The I.R.R.E. 1 of the COMFAR is obtained by 

discounting the total equity paid in ea~~ 

year and the annual net profit after tax ; 
equity as an outflow and profit as an inflow. 
•Financial• rates must be higher than their 
corresponding •Economic for entrepreneur" 
rates, in order to justify that it is better 
to finance the project by loans than by own 

capital. 

c) Results : 

ABAY_m2d.e.l 
Economic for entrepreneur I.R.R. after tax 
Economic for entrepreneur I.R.R. before tax 

Financial I.R.R. before tax 
Financial I.R.R. after tax 

. I. 

15.1 

19.4 

21.2 

15.4 

%. 
%. 
%. 
%. 
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COMFAR_mQ.d~l 

I.R.R. on investment 
!.R.R. on equity 

I.R.R. l 
I.R.R. 2 

d) Comments : 

Page 419. 

15.06 \. 

16,97 \ 
15.84 \. 

- ~cQ.nQ.mic_f Qr_entxeRr~n~u~ xate : 
19.5 \ prior to tax 
15.l \after tax (!.R.R. on investment) . 

• 

. The rate before tax gives the intrinsi~ 
profitability of the project ; i.e. the 

real efficiency of the total investment, 
such as the schedule of expenditu=e and 

revenue is worked out. 

. It also 1·epresent the maximum rate of 
interest that can be borne by the project 
without inducing losses for the project if 
the investment were financed by loans. This 
is, of course, providing that the loan 
repayment schedule falls in line with the 
revenue so that the project always has~ 

sufficient funds available to meet these~ 

repayme.1ts. 
The rate after tax does not represent this 

intrinsic profitability because this rate 
take tax into consideration which are 
influenced by the financial structure 

through the financial costs. 

- ~inancial •ate_aft~r_tAx : 15.4 \ (I.R.R.E. 2 

= 15.84 \) . 

. This gives the real profitability of the 

equity invested in the project. • . I. 
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. The financial internal rate before tax 

(21. 3 \) is higher than the economic for 

entrepreneur rate before tax (19.5 \) which 

means that the financial structure proposed 

is a good one and that if recourse is made 

to outside financing, the profitability of 

the equity is improved. 

- I.R.R.E. 1 : 16.97 \. 

This rate allows the potential for paying 

dividends to be evaluated for the shareholder 

considering the time-value if dividends and 

future risk components, respectively • 

.I. 
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-------------------------- ~~llR :.1 - m.AY s.~ .. EUSSELS. :e..;nJt -

l.Gli'll a.AS OJ(TAIPERS FROJcei 
Sesit~ !ll69 
,_..too PraJect N. tPt!JiA1S8/006 

2 yearlsl of cmstrudiO!I. 15 :ears of Pr00-. .dicn 
CUf"l'!!1Cy ccnver5u11 rates: 

forei'1 curreicy 1 unit = !.0t:'l)O units accounting C'Jrrency 
local curreocy 1 1111t = l.OI.»> units accoinhn«J currency 

dCCCll\ting currency: thousand lS S 

Tot a 1 in i t i a 1 in ves tmen t durin«J c111StructiC11 phase 

fixed assets: 
~t assets: 
total assets: 

27524.25 
0.00 

27524.ZS 

l!9. 505 2 foreign 
0.000 % foreign 

99. 505 I foreiCJ" 

Source o-f -funds during ccn~trocti111 1111ase 

equity l Cjril'ltS: 9650.00 20.000 I foreign 
foreiCJll loans : 19150.00 
iocal lOMIS : 201).00 
total funds : 29000.00 72.690 t foreign 

Cash-flow -from operations 

Year: 1 2 
CPef"ating costs: 3750.70 3816.84 
deprec i.i tiai 2491.51 2491.51 
interest 15'11.53 1279.03 

praductim costs 7833.73 7S87.38 
thereof foreign 82.14 % 80.23 % 
total Siles 6819.52 76n.64 

9ross inca. -1014.21 BS.26 
net income -1014.21 85.26 
cash balance -2459.SB -1450.92 
net cashflow 1631.94 3828.11 

Net Present Value at: 10.00 % = 
15.06 % 
16.97 % 
15.84 I 

10349.36 
Internal Rate of Return: 
R.turn 111 equity!: 
Return on equi ty2: 

Index of Schedules produced by CCJf'M 

Total initial 1nvest..nt 
Total invest11nt durin9 production 
Total prcnuchon costs 
llork1r.9 CiPital rtqu1re11nts 

Cashfiow Tabin 
ProJectf!! Balance 
Net incDllt statellnt 
Source of finance 

3 
3835.88 
2491.51 
966.53 

Tl.fl. 92 
78. 70 % 

9602. 72 

1308.80 
1156.86 
1126.06 
4592.59 

• 

• 

• 

• 
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.. H4HIHHHHHHlfftHH**HllHIHtffffllHHHIHHIHIHH•HJt•4!Htl 

t CASM FUJil !DEll.E AR PRFITABILITY ANALYSIS: ECOOUC FIR~ 1 

ltlfllJf4!1HIHlllH1*41flHIHHHIHHllHIHlll*llllllHtlllt*ff ff llllH•t 

Mlklnts in thousand US S 

I N F L 0 W S 

OUTFLOWS 

Investment outlay <ti 
Proil:ction costs 

t£T CASH FUii 

Gross Present value at i.r.r. 
Net Present value at i.r.r. 

.O! .o• 

8515.6! 17575.2 1 

.O! .O! 

8515.61 17575.2! 

-ss15.6! -17575.2! 
.01 .O! 

-9515.6! "17575.2! 

-9515.6! "14718.71 

-9515.6! "15269.0! 

6819.5! 

1436.9! 
3750.8! 

5187.7! 

1631.8! 
.O! 

1631.B! 

1144.5! 
:231. 7! 

2 

7672.6! 

27.7! 
3816.8! 

3844.S' 

3828.l! 
.o• 

38'28. l ! 

2248.51 

2510.21 

3 

8602.7~ 

20.8! 
38"...6.2! 

3847.01 

4755.7! 
155.7! 

4600.0' 

2339.3! 
2620.6! 

9615.8! 

28.5! 
3872.2! 

5715.2' 
999.91 

4715.3 1 

~.3! 

2333.71 

lmlllATED 6ROSS CASH FUJil 
Aallll.ATED r£T CASH FUJil 

-9515.6! "26090.9! -24459.0! -20630.9! -15875.2! -10160.l! 
"8515.6! -26090.9 1 "24459.0! "20630.91 "16030.9' -11315.6! 

5 

8974. 9! 12062. l 

2879.9! 
3602.3! 

6482.31 

2492.6! 
945.0' 

1547.7! 

859.9' 
665.S! 

209.4 
4488.3 

4697.7 

r»t.4 
2145.9 

5218.S 

2127.7 
1949.4 

"7667.4i -303.1 
- Y768.0! - 4549.4 

===============-I==================== ==== ==== ==== 

I N F L 0 II S 

Net sales revenue 

0 U T F L Q II S 

.nvest.ent outlay m 
Production costs 

7 8 9 10 11 12 13 14 

13509.6' 1~130.7! :6946.4! 14122.0' 16946.4 1 16946.4' 1~946.4 1 16946.4 

96.l! 
4883.4 1 

102.6! 
5277.3! 

ti4.6! 
5717. 7! 

1122.!! 
4980.0! 

164.1! 
5531.3' 

10.0! 
5624.9! 

5.•)' 
5671.0 1 

4.9 
5717.7 

------------- ---- ----·--·--·---- ---- ---- ---- ----
TOTfL ll..ITFLOIS 

GROSS CASH FL~ 
Tix en Profit 

4979.4 1 

8530.2' 
:577.4' 

5379.91 

9750.9' 
3078.B! 

11114.2! 
3639.5! 

6102.0! 5695.4! ~.9! 

0020.0! 11251.0! 11311.5' 
2915.4 1 3865.5 1 3838.6' 

5676.0' 

11270.4' 
3930.7 1 

5722.5 

11223.9 
3822.6 

----------·--- ---- ---- ---- ---- ---- ----1-----•----
5952.8 7474.6! 5204.6! 7472.9' 74l9.71 7401.2 

==.=::=iis:=:====:.·:o·:=:::=s =====1::.:-===1====-m::I:,,.,.,.== ==== =======·===--=.:•::::::=::== 
Sross Present value at Lr.r. 
Net 11rcS1nt ~•lua at i.r.r. 

2063.9' 
1931.91 

1975.B' 
!881.21 

1986.0! 
1831.01 

1139.81 

1107.6' 
1339.0 1 

1365.5 1 

1127 • .f' 
120(1.3 1 

940. a~ 
1038.2 1 

784.b 
897.3 

:::--=::. -=ss=:as:::=::±::&:±=±:±i=: ==·=-=:. ·: =- -= 1 =--======· ======= ! j ti ii22i 5 § ~~~~"""!=--...... =I==--===--= I_ ===: 

• 
ACOJU.ATED GROSS CASH FL~ I 

ACCtJllATED PET CASH FUii I 

111111111111111111111111111111111111111111 1111111 11 Ill 11111 11 11 11111111 I 11 

e227.1 1 

1403.4 1 

17978.0' 
8075 41 

II 1111 II 1111 I I 11111 1111 11 11 111111111 111 111 

37112.1' 
~0754.6 1 

48363.1 1 59674.6 1 

28140.1' 3561j.0 1 

1111111 II 11111111111111 I llllllljll 11 

70945.0 1 

43052.7 1 

B21b8.9 
50453,q 

11111111111111 111111 111111111111111 11 11111111 11 111 
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MOU11ts 1n thousand lS s 15 !Silv.nl. 1T 0 T A l • INFLOWS 

Net s.les reverue 16946.4 1 .o• 198188.4 

0 U T F l 0 W S 

lnvest.ent outlay <ll .o• -4192.B! 28120.5 
Producti111 costs 5717.7! .O! n4n.4 

TDTrt. OOTFLCllS I 5717.7! -4192.B! 1005117.9 

IJdJSS CASH FUli I 11228.71 4192.B! 97590.5 
Tax 111 profit 3833.2! .O! 35548.2 

IET CASH FUN I 7395.S! 4192.8! 62042.3 

Gross present value at i.r.r. 657.4! 245.S! .o 
Net present value at i.r.r. 778.91 441.6! .o 

ACCllllATED GROSS CASH FUN 93397.6! 97590.s• 97590.S 
ACCllllATED JET CASH FUN 51849.5! 62042.3! 62042.3 

·---
(l) 1i thout financial chartjeS before start UP. 

INTERNl1.. RATE CF F.ETlllH - Etoof IC RR ENTREPREJElJ! PRI~ TO TAX : 19.41 % 

INTERNAL RATE ~ RETll!N - ECCIOllC RR OO'REPRE1£ll! rfTER TAX : 15.11 I 

• 

• 
111111 II 11 111111 11 I 
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t CA9t FUii !nEllE FCP. PlilFITABILITY AtW.YSIS: F I N A N C I A L t 

lltlltttlltfff~fllffftffflfllllltttfttflll**lllllllllflfltlltlltffflft 

..aunts in thousand US s 

I N F L 0 W S 

Net Siles rewnue 

OiJTFLOWS 

Salv~ nlue 
Equity 
Replac!Elt 
Debt servic!! Ul 
Production cost~ 

.O! 

.O! 
9650.0! 

.O! 

.O! 

.O! 

.o• 6819.5! 

.O! 

.O! 

.O! 
4091.7! 
3750.8! 

') .. 

.O! 
.O! 
.O! 

5279.1! 
3816.8! 

8602.7! 

.O! 
.O! 
.O! 

4600.0! 
3826.2! 

8426.2! 

DATE:02/l0!89 PA6E:5l 

Page 424. 

4 5 6 

9615.9! 8974.9 1 12062.1 

.o~ .o~ 

.O! :935.0! 
4715,3: 3375.3! 
3872.2! 3602.3! 

BSB7.5! 9912.6! 

.o 

.o 

.o 
2716.5 
4488.3 

7204.7 

• 

TOTAL llJTFUllS 9650.0! .01 7842.5! 9095. 9! 
------------ ---- ---- ---- ---- ---- ----

liROSS CA9t FUii ·9650.0 1 .O! -1023.0 1 • 1423.3! 
Tax m 11rofit 

tET CASH FUJf 

Gross present value at i.r.r. 
Net 11resent value at i.r.r. 

.O! .O! .O! .O! 

.O! -1023.0! -1423.3! 

-m.4! 
·927.2! 

176.S' 
155.71 

20.8! 

81.8! 
11.8! 

1028.4! - 9!7. 71 
999.9 1 945.0! 

28.5! - 1882. 7! 

393.2! - 295.8! 
13.9! - 798.9! 

4857.3 
2145.9 

2711.S 

1264.1 
997.S 

AalJtLATED 6ROSS CT.SH FUJf ! ·9650,0! 
m.tll.ATED NET CASH FUJf I ·9650,0! 

-9650,0! -10673.0! -12096.2! -11919, 7! - 10891.4! - 11829.1 ! - 6971.8 
-9650,0' ·10673.0! -12096.2! -12075.4! -12046.9 1 - 13929.6! - 11218.l 

auints in thousand US s 

INF:..ows 

Net Siles revenue • 0 U T F • 0 W S 

Salva9e value 
Eciuity 
ReplacNlllt 
Debt service Cll 
Production costs 

7 

13509.6 1 

.O! 

.0' 

.O! 
666.8 1 

4883.4 1 

8 

.o• 

.0' 

.0' 
640.4' 

5277.3 1 
_____________ 1_. ___ ----

TOT AL OUTFLIJIS 5550.2! 5917.7' 

9 

16946.4 1 

.O! 

.01 

.O! 
614.0 1 

5717.7! 

6331. 71 

10 

14122.0' 

.O! 

.o• 
1306.0! 
587.6! 

4980.0! 

6873.6' 

11 

16946.4! 

.O! 

.O! 

.O! 
561.2! 

5531.3 1 

12 

16946.4' 

.01 

.O! 

.O! 
534.8! 

5624.9 1 

6159.7 1 

13 

169-to.4 1 

.O! 

.O! 

.O! 
508.4 1 

5671.0' 

6179.4! 

14 

16946.4 

.o 

.o 

.0 
482.0 

5717. 7 

6199.7 
-------------!---•----•----•---- ---- ---- ---- ---

Tax on profit 
7959.4' 
2577.4' 

9213.0! 10614.7 1 

3078.8~ 3039.5! 
7248.4' 
2815.4' 

10853.9 1 

3865.5! 
10786.i! 10767.0! 
3838.6' :e:o.7! 

10746.7 
3822.6 ------ ----- ____ 1 _____ , ___ , ____ ---- ----·----1--

NET CASH FLIM 5382.0' 6134.2! 6975.2' 4433.0' b988.4! 6948.1' 6936.3 1 6924. l 
:=--mmrm-::=z=--n: rm!-==:====:::~ :::ssm:ca I:::::::=:!:::::::=:: t :m--:===: ~=========I:=:::= I ---: 

Gross present value at 1.r.r. 
Net present value at 1.r.r. 

1709.0 1 

1716.3' 
1632, f I 
1695.'' 

1551.5 1 

167!.51 

874.1 ! 
920.9! 

!079.9 1 

1258.S' 
BBS.5 1 

1064. 61 

729.2 1 

938.6' 
600.5 
912.3 

-=s--======~=s:s:::s:::sssa::s:•:::::z:s::l::::::::::•:=:==z===:l::::::::::l:=====:::st::s::::::::•::::::::::•:::amss:as 

• ACCt.JW.1:0 GRG5S CASH FLCl'A: 997,1: 1020l'J.'.' 20815.4' 28063.9 1 38917.7 1 49704.5 1 60471.S; 71218.2 
~·::n ~r:r CASH FLOW 1 -sa36.l' m.:· nn.3' 1170o.4' 18694.8 1 25642.c !2579.1 1 19503.2 
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ABAY s.;.. rt:ASIBILITY STUDY DEPMTCENT 
PROJECT : lSNDA - llMAIPER 61.ASS Fiaarf - lJUOO PROJECT IP/IS/811/00!i. 
ALTERNATIIJE : Bisic hypothesis. 

amints in thousind US S 

I N F l 0 II S 

Net sales revenue 

0 U T F L 0 II S 

Salv39f value 
E1111ity 
Reolacaent 
Debt service Ill 
Production costs 

TOTAL llJTFLBIS ! 

6ROSS CASH FUii ! 
Tax on !'rofi t 

t£T CASH FUii ! 

Gross presenc value at i.r. r. 
Net present value at i.r.r. 

AClllW\TED 6ROSS CASH FUii ! 
ACClJU.ATED rET CASH FUii ! 

' 
15 !Salv.va!. !T 0 T A L 

16946.4 1 .o• 198188.4 

.o• -4192.9! -4192.e 

.O! .o• 9650.0 

.O! .O! 4241.0 
455.6! ,(t ! 29928.7 

5717.7! .o• n4n.4 
I 

6173.3! -4192.6! 112004.2 

1om.1! 4192.8 1 86184.2 
3833.2! .o• 35548.2 

6939.9 1 wn.e• 50636.0 

496.7! 143.9! .o 
705.7! 317.51 .o 

81991.3! 86184.2! 86184.2 
46443.2 1 50636.0! 50636.0 

111 •itllOUt financial cha"91'5 befor.! start up. 

I N TE R NA L R ATE 0 F RE TUR N - FINAl[;Jfi.. PRICI! TO TAX : 21.21 I 

I K T E R N A L R A T E 0 F R E T U R N - FINAN:IAL AFTER TAX : 15.36 l 

11111 Ill II I Ill I 11111 1111 1111 

DATE:02/10/89 
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-------------------------- CGPFAR 2.1 - 118AY S.H., if!USSEG. Ba.GI!J'I --

ah~low Tables 9 construction in thausar.d US s 

Year ••••••••• !QC?O 1991 

Total cash inf!OM .. 1857S.:)OO !0425.000 

;ir.ancial resources • 16575.000 10425.000 
Sales, net of tax • • 0.000 0.000 

'otal cash outflOM • • 8871.840 18652.410 

Total assets .... 8513.490 17577.360 
1»eratin9 costs • • • 1).000 0.000 
Cost of finance ••• 358.350 1075.050 
RepayEnt . . . . . 0.000 0.000 
Corporate tax 0.000 0.000 
Dividends paid ... 0.000 0.000 

~s ( deficit l . 9703.161) -9227.410 
ated cash balillce 9703.160 1475. 750 

!nfl1111, local . . . . 7720.fJ.V) 200.000 
Outflow, local • • • • 1412.338 1476.412 
Surplus I deficit l . 6307.662 -1276.412 
Inflow, foreign ... 10855.000 10225.000 
OutflDN, forei!Jn • • • 7459.502 17176.000 
Surplus I deficit l . 3395.498 -6950.998 

Net cashfl111 • • • • • -8513.490 -17577.360 
CU1Ulated net cashf!ow -8513.490 -26090.BSO 

lliANllA 6LASS C!MAitERS PROJECT - Septelber 1989 

• 
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~COMFAR 

- ' .::.1 UtlIQO 

-:1'fAR 2.1 - ABAY S.A., El\lJSSELS, BELG!tJ! -

Cash~low tables., production tr. thousano US s • 
vP.ar ••••••••• !~ 1993 1994 1?95 1996 !~7 

Total cash inf low .. 7117.•):0 7fRl..1S9 96-08.301 :m.e:4 8974.880 12133.9)0 

rinancial resources • 297.~ 9.519 S.641 5.985 0.000 11.m 
Sales, net of tax • • 6819.SZO 7672.641 8602.721 :1615.840 E1974.800 1'.!062. (El) 

Total cai;h cutflDM • • 957 6. b\.'14 9133.078 7482.296 5514.152 10802.360 i608.519 

Total assets . . . . 17:'4.Jl2 33.040 23.863 '!t.~ 2857.904 281.211 
Operating costs • • • rr:J).697 3816.840 ~.880 :.an.1~ 3602.160 «li.242 
Cost of finance • • • 1591. 'L'"S 1279.025 966.525 i52.427 518.533 336.515 
~e!'ayment ..... :Bl(),(11)1) 4004.173 2504.087 :959. 731 2878.698 356.667 
Corpor~te tax 0.000 0.000 151. 941 099.909 945.070 2145.0&4 
Dividend; paid . . . 0.000 0.000 0.000 0.000 0.000 0.000 

Surplus ( defici~ I -2459.~SS -1450.919 1126.065 !107.672 -1827.483 4525. 'll5 • 
CU11Ulated cash balance -983.935 -2434.754 -131)8.689 -201.017 -2029. 51)() 2496. 785 .. 

Inflow, iocal ... . 5730.501 0347.919 7110.281 ::-951.:os 7415.680 9996.S?O 
Outfla., local •••• 1504.364 1565. 720 1562. 140 :483.654 2336.039 3WT.b.S9 
Surplus I deficit l . 4226.139 4782.199 5548.142 5467.611 5079.041 5998.93Z 
InflON, foreign ... 1386.518 1334.240 1498.080 1670.560 1559.21)0 21l7.233 
OutflON, foreign • • • son.z41 7567.358 5920.157 0030.499 8465.726 3610.880 
Surplus ( deficit I . -6685.723 -6233.119 -4422.on -4359.939 -6906.525 -1473.647 

Net cashflow • • • • • 1631. 940 3828.106 4592.589 •716.765 1547. 716 5218.466 
CUllUlated net cashflON -24458.910 -20630.800 -16039.210 -11321.450 -'lm.m -4~.2b7 

L6MllA Ii.ASS COOAitERS PROJECT - Septetllber 1989 

• 
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------------------------ C~AR 2.1 - ~BAY 5.ii., SRUSSELS, BEL.Siii! --

.sh~ low tables, 

·;ear • • • ••••• 

T~tal cash 1~iiat1 

F ina.ric ial resources . 
Sales, r.et of tax • • 

Tata! cash cutflDN • • 

•~tal assets •••• 
c~eratin~ costs • • • 
Cost of finance • • • 
Repay11er1t 
Corporate tax 
Divideids paid 

l •is t deficit l • 
lated cash balance 

faf!011, lo::al • • • 
Outflow, local • • • 
Surplus I deficit l . 
!n•lat1, foreign •• 
Outflow, fonn9n • • • 
Surplus ( deficit l 

Net cashflow • • • • 
Cl11RU!ate1 net cashflow 

• 

• 

production in 

13541.570 

31. 907 
13509.600 

82SS.S39 

128.058 
4883.243 
310.122 
356.667 

2577.45(1 
0.000 

5286.028 
7ia2.813 

11174. 960 
4537.608 
60-37.348 
2366.611 
3717.931 

-1351.319 

5952.817 
1397.550 

l5!62.61J 

31.887 
:5130. 721) 

9130.828 

134.313 
~277.282 

:93.728 
3S6.6e7 

3078.839 
0.000 

=031.nq 
r:S14.590 

!:512.070 
5159.744 
7352.326 
2650.537 
3971.085 

-13'.:1).548 

0672.liS 
3069.725 

thOIJSii!Hl L'S s 

16982.020 

35.011 
16946. 4(1() 

10121.5'2!J 

150.322 
5717.689 

257.335 
356.667 

3639.505 
•).000 

6800.501 
20675.090 

14013.500 
5863.411 
8150.091 
2968.516 
4258.106 

-1289.590 

7474.501 
15544.230 

2001 2002 200"' ,) 

14122. (o JO 16991. i)l)O 16953.900 

0.()0() 44.602 7.564 
14122.0<)Q 16946.40() 16946.400 

9505.012 10166. 7'2!J 10015.800 

1062. 340 208.743 17.522 
4980.022 5531.244 5624.807 
230.942 204.548 178.155 
416.339 356.667 356.667 

2815.!.09 3865.518 3838.650 
().1)01) 0.000 0.000 

4616.988 6824.:'.92 6938.164 
25292.080 32116.360 39054.530 

11668. 560 14006.861) 14009.960 
4700.401 S89B.S93 5956.334 
6968.159 8109.962 ~.63-0 

2453.440 2982.147 2944.000 
4804.611 4267.827 4059.467 

-2351.171 -1285.680 -1115.467 

5204.596 7385.498 7472.985 
20748.820 28134.320 35607.300 

lJiANDA GLASS CONTAINERS PROJECT - SeptPllber 1989 
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--------------------------Cl'FllR 2.1 - ~llf'Y s.; .. i:lRU$ELS. BELSI!Jt -e 
Cash-flow tables, production ln t~cusand US s 

'iear ........ . 

Total cash inf low . • 

Financial ~cure~ • 
Sales, net cf tax • • 

Total cash outflet1 • • 

Total assets • • • • 
(]peratin9 costs • • • 
Cost of f inar.ce • • • 
Repayeit • • • • • 
Corporate tax 
Dividends paid • • • 

Surplus I deficit I • 
CU9Ulated casn balance 

InflOM, local • • • • 
Outflow, local • • • • 
Surplus < deficit 1 • 

Inflow, fore1sn • • • 
Outflow, fore11n • . • 
Surplus ( deficit ! . 

Net cashflow • • • • 
Cuailated net cashflOli 

::'.004 

16950.130 

3. 734 
16946.4(•0 

10018.820 

8.054 
5671.016 

151.762 
356.667 

3830.724 
!), ')") 

6931.313 
45985.840 

14(106.130 
5985.206 
8020.929 
2944.000 
4033.616 

-1089.616 

7439. 741 
43047.050 

2005 

16950.170 

3.m 
10946.400 

!0031.060 

8.741 
5717.689 

125.368 
'356.067 

3822.612 
0.000 

6919.098 
52904.940 

14006.170 
6023.154 
7983.019 
2944.000 
4007.923 

-1063.923 

7401.132 
50448.180 

1b946. 4i)I) 

0.000 
16946.4()0 

100Cl6.B20 

0.000 
571 ~ 'i89 

98. :!S 
3S6.b67 

3833.486 
0.000 

6939.™ 
59844.520 

!4002.400 
6025.444 
7976.956 
2944.000 
3981.372 

-1037.372 

7395.226 
57843.410 

• 

lEANl'iA GLASS COOAUSS PROJECT - Septetber 1989 
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~::~-:ti COMFAR 
-- c.,.-= .::.1 UMIOO 

---------------------------- CMAR :.1 - tlBAY ~.~ .. BF.USSELS, EaEI!JI --

ttshflow Discounting: 

al Equity Fa1d ve!'Sus Net inc~ HOii: 
Net Fresent value ............. . 
Internal Rate of P.etum <Hl:P.Ell .. 

Iii Net Worth versus Net casn ;-etum: 

9i48. 99 at 
16. 97 ! 

Net present value .. .. • ••• • .. • .. 8844.17 at 
!n~emal Pate of R!!tum ' iRRE2l • • 15. 84 I 

cl Internal ?.ate of Return on tot~ 1 tnvestlll!flt: 
Net ?l'!Seflt value •••.•••••••••• 10349.36 at 
Internal Rate Jf Retum ! IRR l •• 15.06 I 

Net Worth = Equity paid plus reserves 

• 

• 

10.(: 't 

lFANllA Ii.ASS Cll4TAitERS PROJECT - SeptNbef' 1989 
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6. PROJECTED BAI.ARCE SHEETS ARD DEBT EQUITY RATIO. 

Table below displays the evolution of the balance sheet. 

3 charts after shown that during the 5 first years of the 

project {construction period included) th~ debt portion 

exceeds th~ debt. 

With the repayment of the loan,n the debt pro~ortion 

diminishes. 

• 

Simultaneously, reserves are increasing due to positive 

income results but become only highe-r than equity from the • 

7th production year. 

• . I. I 

' ' 

111111113JJ8~<;111 llllll II I I I 11 111111 111 



.ejected Balance Sheets 9 

"'@U • • • • • • • • • • • • • • 

!' otal assets • • • • • • • • • • 

Fixed assets. net of depM!Ciatim 
Construchm ii progress • • • • 
Current assets • • • • • • • • 
Cash, :Jank •••••••••• 
Cash surplus, finance available • 
Loss carried forward • • • • • • 
Loss • • • • • • • • • • ••• 

Total liabilities •••••••• 

E
apital •••••••• 
• retainl!d profit • . • . . . . . . . . . . . . 

LonCJ and F.diua tl!f'll debt • • • 
Current liabilities ••••••• 
Bank overdraft. finance r'(lqUj red. 

Total aebt • • • • • • • • • • 

E<;ui ty, I of liabilities •••• 

• 

1990 

0.000 
8871.840 

0.000 
1).000 

9703.160 
r).000 
!).000 

18575.000 

9650.000 
0.000 
0.000 

ms.ooo 
0.000 
0.000 

9925.000 

5!.952 

construc"tion !"! 

29000.000 

6871.640 
19652.410 

o.oc.o 
0.000 

1475.750 
0.000 
0.000 

29000.000 

9650.006 
0.000 
0.000 

19350.000 
0.000 
f).!)00 

19350. ;X.llJ 

33.276 

... ~~'.-'· ·. \~' Page 432. 
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CtwM :.1 - ASAY S.PI., l!RUSSElS, tE..~IiJ! --

t!"cusand LiS S 
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Projected Balance Sheets 9 

•ear • • • • • 

T:ital assets • 

::~ed assets, net of dePrectatiCll 
Ccnstruc:ttcn tn progress . • • 
:ar!"!llt assets • • • • • • • • • 
~ash, bank .•.......•. 
Cash surplus, finance available • 
L::ss carried foM1c1rd • 
~O'SS • • • • • • • • ,. 

Total liabilities ••• 

Equity capital •• 
~eserves, retained profit . 
=rot1t ••.•••.••• 
:..~q and eedi1111 tert1 debt • • • • 
Cur!"eflt liabilities ••••••• 
:an1:: cverdraft, finance required. 

~otal debt •••••••• 

£~u1.,, : of liabilities • 

~J3:.i40 
1),000 

!617.:'14 
117.158 

0.000 
0.000 

!014.214 

:Z7i81.340 

9656.000 
0.000 
0.000 

1 eesv. O(lt) 

297.500 
983.~6 

i8131.340 

34.736 

Production rn 

:2541.230 
0.000 

1664.264 
103.158 

0.000 
1014.214 

0.000 

25322.860 

9650.000 
0.000 

85.264 
12850.000 

))2.845 
2434.754 

15587.600 

38. !0EI 

20049. 71(1 
0.000 

1702.260 
89.025 
0.000 

928.951 
0.000 

71.769.l:F,/J 

9650.000 
0.000 

1156.862 
10350.000 

304.399 
1300.699 

11963.090 

42.360 

fl·i·~ Page 433. © 
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- "~ :::'..1 IJ~t I 00 

- ABAY S.A .. eRUSSELS, E8..6Illl --

1995 

19379.450 

17SSl.200 
0.000 

1746.286 
74.958 
0.000 
0.000 
1).000 

19379.450 

9650.~ 

227. 911 
1490.964 
74'3. '?J.1 
3(17.319 
201.021 

8001.674 

49. 795 

1996 

t9745.E40 

l 5066. 690 
2935.000 
1674.706 

69.442 
(1.000 
0.000 
0.1)00 

9650.000 
1n1.m 
1417.004 
4636.667 
285.288 

2028.504 

6950.459 

49.871 

• 

• 
~ l1ASS CONTAINERS PROJECT - Septetlber 1999 

------------------------ rot=AR 2.1 - ABAY S.A., BRUSSELS, 8El6Ill" --

Projected Balance Sheets 9 Production in thousand US s 

tear ........ . 

"'.' ota l assets • • • • • 

~:~ea assets, net of depreciation 
~cnstruction in progress •••• 
1:urrent assets • • • • • • • • • 
Cash, bank .•••••••••• 
':ash surplus, finance available • 
LO'.lS carried foniard 
Loss •••••••••••••• 

Total liabilities •• 

Equity capital ••• 
'eserves, retained profit •. 
Profit , , , , , , , , , . , 
:..onq and Mdiu• tet debt •• 
Cur-rent liabilities ••••••• 
e:ink overd1•aft, finance required. 

Total d2bt • • • • • • • 

;~u1ty, 7. of liabilitie• 

I I 11111 111 I Ill 111 11111 I I I I 11 111 1111 I 

1997 

20651.220 

16129.080 
0.000 

1953.600 
71.SSB 

2496.781 
0.000 
0.000 

20651.220 

1,,50,000 
~145.379 

3218.627 
4280.000 
357.012 

0.000 

~637.1)12 

46. 729 

24192.6~ 

14256.460 
0.000 

2080.908 
72.508 

n02.e11 
0.000 
J.000 

24192.690 

9650.000 
6364.206 
3966.175 
3923.:34 
399.978 

0.000 

rn:.312 

39.BBB 

I II 111111111 I II Ill I 1111 111111 I 11 

29486.170 

12383.850 
0.000 

2214.:71 
73.458 

13814.590 
0.000 
0.000 

29496.170 

9650.000 
10230.380 
4618.259 . 
3566.667 
420.865 

0.000 

3987.532 

' 

' 33. £fl6 

111111111 

2000 

33624.380 

10511.240 
0.000 

2363.509 
74.542 

20675.090 
0.000 
o.ooo 

33624.390 

9650.000 
141349.640 
5459.259 
3210.000 
456.492 

1),000 

)666.493 

29. 6'19 

2001 

37431.090 

8639.624 
13~. ()()() 
2121.649 

n.742 
2'5292.070 

•).000 
0.000 

37431.090 

9650.000 
20307. 900 
4223.1)54 
:953.33: 
396.Sto 

1).000 

j250, 144 

25. 781 
• 
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-------------------------- arfAR 2.1 - wBAY S.14., EfiUSSELS, BEL&IIJt --

ajected Balance Sheets~ 
Vear •••••••••• 

Total assets . • • • • 

~!~ed Jssets, net of depreciation 
Constrr.r.hoo in ?regress 
Curr!f'' asset~ • • • • • • • • • 
Cash, ':lar.k • • • • • • • • • • • 
•:ash 'i\lrplus, finance available • 
Loss carried icniarcl • • • • 
L~s •••••••••••••• 

T'.ital liabilities •••••.•• 

I 
~a;i1tal ••••••• 

es, •"t!tained profit . . 
I I I • I I I I I I I 

:..on~ and i!!@dit.a te•'a debt • • 
Current liabi!i ties • • . • • 
~ank ~verdraft, finl!l\Ce requireo. 

Total :lebt •• 

Equity, I of l±at!ilities 

• 

2002 

429!7.:'.'00 

8397.811 
0.000 

23:9.059 
'4.075 

32116.~·~ 

0.000 
0.000 

42917.300 

9650.000 
:4530.950 
:5798.27i 
2496.667 
441.412 

•).000 

2938.079 

22.485 

Production 1n 

48326.180 

bBSO.m 
0.000 

2346.347 
74.3-08 

39054.530 
0.000 
1).000 

48326.1~ 

9650.000 
30329.230 
5757.976 
2140.000 
448.976 

0.000 

25113.976 

19.9/ia 

t'l:iusand L'S $ 

2()04 

53719.330 

~.J04.18S 

0.000 
2354.885 

74.425 
45985.940 

0.000 
0.000 

53719.330 

9650.000 
~.200 

5746.086 
1783.333 
452.710 

0.000 

2236.04.S 

59100.360 

J757.r!2 
•}.000 

2363.509 
7&.542 

52904.940 
0.000 
0.000 

5'1100.360 

9650.000 
4Ul33.290 
5733.917 
1426.067 
456.482 

0.000 

1883.149 

16.328 

2006 

!?11.351 
0.000 

r.>63.509 
74.542 

59844.520 
0.000 
0.000 

64493.920 

9. i0.000 
47567.2!0 
5750.229 
1070.000 
456.482 

0.000 

1526.483 

14.963 

lJiANDA blASS CDNTAI!'IP.S rROJECT - Septl!llber 1999 



D9t/F,quity Ratio, b1J ~ 
~2 Ntio i 'ft (:;I.) 

4.8! 

3.Gl 

2.el 

1 2 I 3 I 4 
Start up 

5 ' 1 8 

t:•~ Page 435. 
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C!JFAR :.1 - ~SAY: • .:. •• :RUSSELS. EELSI\11 • 

9 18 u 12 13 14 15 16 
9 e ~ r 

• 

• 
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B. ECQRQ.-:IC ABALYSI_&. 

1. ADDED VALUE. 

Each industrial investm~nt 

national economy of tt.e 

implemented. 

brings some added value to the 

country where the ptoject is 

It increa~es t.td G.N.P. of the country. 

• The calculation of this added value can be worked out as 

follows : 

• 

• 
30855 

Sales revenues 

Production costs 

Gross production margin 

+ Manpower costs 

Added value 

.I. 



ASAY S.A. FEASIBILITY STlllY IEPARTCENT 
PROJECT : lliAfllA - en.TAUER llASS F~TIJrf - IJUDO PROJECT XP/lliA/1111006. 
ALTERNATI~ : &.sic hypothesis. 

1111*111111111141 

' ADDED Wt.IE I 

11111111111111111 

ADDED YAllE 
per year 
per persm elf' loyed 
in I of annual net sales l 
in i: of total invest11ent % 
per t. of rai. 1aterial 
per t. of Battles 
per t. of Tablewares 
per t. of total main ~rC1ducts 

111111111111111111111 

average average 
'7 years s years ..J 

4226813.9 1 4898095.b! 
23224! 2bb20! 

SS! 59! 
14.b! lb.9! 

422.9! •58.4! 
310.4! 332.1! 
'l'Sl. 7 ! 275. 7~ 
568.1 1 607.9! 

·-
1 PAY-BACK PERIOD: 1 b years et 3 1011ths 
111111111111111111111 

DATE:02/10/89 PAGE:43 
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• 

average averaCJI! • 10 '.'l!a!'S 15 years 

7273519. :: 8735010.9 
39530' 47473 

041 66 
24.e' 29.b 

505.3' 522.4 
362,4: 373.B 
30(),Q• 310.3 
003.3'. b84.0 

• 

• 
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2. !HE IMPACT OF THE PRQJECT OR FOREIGN CUBRERCY 8ALARCE. 

The foreign currency balance will be affected whether the project 
is implemented or not. 

If the project is implemented, foreign currency will not be lost 
in importing glass containers, bu currency will leave the country 
to pay for the project. 

Table below shows the impact of this. 

• When drawing up this table, we have considered 

• 

• 

foreign currency inf lows : 
. the savings made on not importing bottles and tablewares 

which is valued at 560 $/T and 1,120 $/T for the quantities 

corresponding to the project's production, 
. the revenues from the equity and foreign credit, 
. the export sales. 

foreign currency outflows 
. the investment (without working capital), 
. production costs, 
. debt service for the foreign credits . 

Conclusion : 

For an im!•ort CIF price for bottles of 560 $/T and for 
tablewares of 1,120 $/T, the project will save 6,36 million $ 
per year as an average. 

It is only if the CIF price of glass should fall under 226.4 

$/T that the project would not allow foreign currency savings . 

.I. 
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AMY S.A. FEASIBILITY STUl!V DE?ARTCEMT 
PROJECT : lliAHDA - ClJlTAitER aASS FAC~V - lltlDO PROJECT XP /lliA/88/006. 
ALTERNATIYE : Basic hypothesis. 

llllllllliflllllllifl•llll11111*41111111111114 

I IPf>ACT Cll n£ FlllEI6N ClllRB«:Y 8fUKE J 

11111111111111111111111111111111111111111111 

amunts in thousilld US S 

lNFLOliS 

Net sales revenue 
Er11ort duties 

• .. . • •• ft ..... 
Gross sales revenue 
Production costs 

(FERATINi CA9i FUJI 

Equity 
Long ter11 loans 

TOTAL UFLOO 

OUTFLOWS 

InvestEnt 
Loni) ter11 debt service 
Interests on short ter11 credits 
Interests on lack of cash flow credit 
Dividends 

TOTAL OOTFL.00 
= 

FOP.EIGN ~y BAlA'CE 

Import savings (cif value) 
Bottles 
Tablewares 

2 

.O! .O! 1179.51 1334.J' 

.O! .O! .01 .O! . . •I" ... ............. 'I . , •.. t 

.O! .O! 1179.5! 1334.3! 

.01 .o• 2506.6! 2457.8! 1 ____ 1 
. . 

.O! .O! -1321,1 1 "1123.51 

1930.0! .O! .O! .O! 
8925.0! 10225.0! .O! .O! 

10855.0 1 10225.0! "1327.1 1 "1123.5' 

7459.5! 17176.1! .O! .o• 
.O! .O! 4063.7! 5065.1' 
.O! .O! .O! .O! 
.O! .O! .O! .O! 
.O! .O! .O! .O! 

7459.5! 17176.1! 4063. 7! 5065.1 ! 
1_ _1 

3395.5' "6951.1! -5390,e! - 6188.61 

.o• .01 2617.9! 2932.2~ 

.o• .0' 2155.B' 2438.7: 

DATE:02/l0/89 PASE:~ 

Page .U9 • 

• 
3 4 5 6 

1498.1! 1670.6! 1559.2! 2095.5 
.O! .O! .O! .o .. ... ,. . . . I tt,, ....... .. , . 

1498.1 ! 1670.6! 1559.2! 2095.5 
2408.1 ! 2371.0' 2169.4! 2682.5 

- 910.0! - 700.4! - 610.21 - 586.9 

.O! .O! .O! .(; 

.O! .O! .O! .o 

- 910.0! - 700.4! -610.2;~· 

.0' .O! 2935.0! .o 
3466. 7! 3609.l ! 3375 ~I .. , 693.2 

.o: .O! .O! .o 
.O! .01 .O! .0 
.O! .O! .O! .o 

3466.7! 3609.1! 6310.31 693.:! 
1---· 

- 4376. 7! - 4309.5! - 6920.5! - 1280. l 

3284.0! 36n.9 1 3432.71 4613.5 
2738.0! 3053.21 2849.7' 3830.0 

~""" .... % ........ -..-.. ............... ~....,..,~~ ....... % ........ ~~· .... ........ -..,-..~.,, .... -..u%uuu1r..·· ............................. , ••••l\Jo ............... ,,~~._., ............................ -.. •• ~~ 

TOTAL 111PORT SAVINGS .01 .01 4m.1• 5370.B' 6021.9' 6731.1 1 6282.4 1 89 1 ____ 1 

Il'f'ACT ~FOREIGN CU~Y BAlAt£E 3395.5! • 6951 .1 ! "617.1 1 "817. 71 1645.21 2421.61 - 638. l' 7163.3 
A C C 'J l'I U L A T E D 3395.5 1 "3555,51 "4172.6' - 4990.4! - 3345.2' - 923.6! - 1561.7' 5601.6 

===--==--------======~ :f=- I =~- ~---==--=!=== 

• 
1111 II 11111111111 I 1111111111111111 1111 

Ill I I 111111 11111 1111111111111 11111 I II 1111 Ill 111111111 11 1111 111111111 11111111111111111 1111 11111111 II 11111111111 llllllll llll 
111111 I 11111111111111111111111 111 Ill Iii Ill 1111111 



A8AV S.A. FEASIBILITY STUDY llEPARTCENT DATE:02/10/89 PAEE: ~-
PROJECT : IJiANllA - CDITAU£R !USS FACTIJlV - I.NIDO PROJECT XP/lliA/111/006. 
l\.iERNATIVE : Basic hypothesis. 

~ts in thousand US S 

INFLOWS 

Net Siles ~enue 
Exoort duties 

7 

2347.01 

.O! 

B 

2628.7! 
.O! 

Page 440. 

9 10 It ... 12 

2944. l ! 2453. 4 t 2944.1 ! 2944. 11 

.O! .O! .O! .O! 

13 

2944.1 1 

.O! 

14 

2944.1 
,lj .... _._._ ..................................................................................... _ ---~ ............. ,_ ........ ......,._,,.. ____ ......................................... ~ ...................................... ........ 

6ross sales revenue 
Productioo costs 

2347.0' 
2923.1! 

2629.7! 
3191.4! 

2944.1! 
3492.4! 

2453.4 1 2944.1! 
3023.5! 3489. 7! 

2944.1 ! 
3491.1! 

2944.1 1 

3491. ;• 
2944.1 
3492.4 

-------------- ---- ---- ----•----•---!--·--!---- ----
CFERAHN6 CA9f FLCJI 

Equity 
:.oog ter11 1 oans 

TOTN. ItRCllS 

0 U T F L IJ W S 

.vest1ent 
i.Oll«j tere debt service 
interests on short tena credits 
Interests oo lack of cash HOM credit 
Dividends 

-~76.0! 

.O! 
666.B! 

.O! 
.O! 
.O! 

666.B! 

·562.B! 

"562.B! 

.O! 
640.4 1 

.O! 
.O! 
.O! 

640.4! 

"548.3! 

.O! 
.O! 

"548.3 1 

.O! 
614.0 1 

.O! 
.O! 
.O! 

614.0! 

• 570.1 ! 

.O· 

.O! 

"570.1! 

1306.01 

587.6! 
.O! 
.o• 
.O! 

1893.6! 

"545.6! 

.o• 
561.2! 

.O! 
.o• 
.O! 

561.2! 

. 547.0! 

. 547.0! 

.o• 
534.B! 

.O! 

.o• 

.O! 

534.B! 

. 547.6! 

. 547.6 1 

.o• 
508.4 ! 

.O! 

.O! 

.O! 

508.4! 

- 548.3 

"• '" 
.(• 

• 548.3 

.o 
482.(' 

,t) 

,1) 

.o 

482.0 
========~====== ==== =====-·=--=!---·=== ==== ==== ===== 

Flr£16N ClllREJCY BAUKE 

import savings lcif value> 
6otth~ 

i ab I etiares 

"12A2.B! "1203.2! "1162.3! "2463.7! "1106.B! "1081.B' "1056.(l! "1030.3 

5167.1! 5787.2 1 6481.7! 5401.4 1 6481.7 1 6481.7 1 6481.7~ 6481.7 
4289.6! 4804.4 1 5380.B! 4484.0! 5380.8 1 5380.8 1 5380.8 1 5380.8 

,,,..A ... t\iN •• ..,...,,_.._ ........... , .......... ,.,.., .... , ........ , ..... , ..................................... ,,. , .................................................................................. _ ............. •11\1'\occ ........ .,, .. .. ........... 
TOTll. Il'FORT SAVINGS 9456.7~ 10591.5! 11862.51 9885.4 1 11962.5! 11862.51 11862.51 11862.5 

-------------- ---- ---- ---- ----·----•---- ---- ----
!~ACT ON FOREIGN ClllROCV BAlAtCE 

A C C U M U l A T E D 
8213.9 1 

13815.5! e=-=-===·==·=-= 

• 

9388.4 1 

23203.9! 
10700.1 ~ 

33904.1) 1 

7421.7 1 

41325.7 1 

10755.7 1 

52081.4' 

11111111111 II II Ill I 1111 11111 11111 I Ill Ill 1111 I II I 11111 II I I 111111 1111111 11 I 11111111 11111111111 1111 I 11111 I 

10780.7 1 10806.4 1 

62862.1! 73608.b! ,_ 

10832. l 
845()() 7 

111 11111 1111111 I 111111 



MAY S.A. F£ASIBILiiY STIJ)Y DEPMTCENT 
PROJECT : lAiANDA - ID.TAUER 6lASS FACTIFf - IJ!IDO PROJECT XP/lliA/&l/OOb. 
ALTERNATI\f : Bisic hypothesis. 

ammts in thousand US S 

INFLOWS 

Net sales revenue 
Export duties 

Gross s.les revenue 
Productim costs 

CFERATlfli CASH FUJI 

Equity 
l.mg teni lDMIS 

TUTAL IWUllS 

OUTFLOWS 

lnvestllent 
l.1119 teni debt service 
Interests on short ter11 credits 
Interests oo lack of cash flDN credit 
Dividends 

TOTAL llJTFLIJIS 

Iiport savings !cif valuel 
Bottles 
Tiblet1ares 

15 

2944.l 
.o 

2944.l 
3492.4 

-549,3 

.o 

.i) 

-549.3 

• o 
455.6 

.o 

.o 

.o 

455.6 

-1003,9 

6481.7 
5300.B 

_..._..._,,_..,,. '""' ........... ,..., ........ -,,r,.,...,,,,__._..,._.,.......,... 1 •••• i;· •••• 

TOTPL Itf(J!T SAYirES 

Ilt>ACT CJ4 FOREIGN MROCY BAl.AtlI 
ACCU"ULATED 

11862.5 

108SB.S 
95359.3 

DATE: 02'10/EC 
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PROJECT : IBll>A - DWTAUER 9..ASS FACTilrf - lftIDO PROJECT XP/UiA/881006. 
ALTERMTI\IE : Bisic hypothesis. Page 442 • 

• 

• *l!fflllllllllllll•lflflllllllllltf*****l ... J 

• IIFIO 1J: T1£ RllEiliN CllllEt('( M.AN:£ • 
Hlfllfflfffllfllflllfffflffllllllffffffffffl 

in USS averase average average average 
3 years 5 years 10 years lS years 

Averaged yearly saving -1115067! -312339! 4132573! 

"ini- ci f price needed to reach forei9'1 
currency break-even point • 874.11! 763.01! 347.39' ZZ6.43 

• 

• 



Page 443. 

C. SERSITIVITY ANALYSIS. 

This analysis examines the consequences which variations in some 
parameters may have on the investment, financial structure and 

the profitability of the project. 

We shall examine variations regarding 

1. VARIATION OF THE SELLING PRICE. 

Three alternatives; two where selling price is 10 \ higher or 

~ low~r and a third one where selling price of exported 
tablewares is 5 \ lower in order to make easier the entering 

in foreign markets. 

•· 

Alternative A selling price + 10 \. 

Alternative B selling price - 10 %. 

Alternative c export selling price - 5 \. 

2. VARIATION OF PRODUCTION CQSTS. 

Alternative D production costs - 10 \. 

3. VARIATION OF INTEREST BATE. 

Alternative E : interest rates - 1 \. 

Buyer's credit 
A.D.B. loan 
Working capital credits 

7.3 \ instead of 8.3 \. 
6.4 \ instead of 7.4 \. 

13 \ instead of 14 \. 

4. What happen if the project receives a tax holiday of 5 years 

Alternative F. 

30855 
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5. VARIATION OF THE INYESIMENT COSTS. 

Three alternatives. 
Two in which each of the investrr.ent i terns, without working 

capital, would be 10 \ lower or higher. 

One additional alternative considering the utilization of the 

existing buildings and infrastructure of the old plant of the 

Madvhani group. 

Alternative G investment costs + 10 \. 

Alternative H investment costs 10 \. 

Alternative I existing site. • 6. SIARTING WITH HIGHER CAPACITY. 

Alternative where the production start immediatly with a 

furnace capacity of 90 T/day instead of so T/day. 

Alternative J •nouble gob•. 

Detailed figures of this alternative is in Appendix II. 

In appendix I you will find table~ comparing all the alternatives 
according to the various criteria taken into consideration in the ~ 

basic case. • 

We have also added some charts relating tc sensitivity of the 
selling price, production costs, interest rate and investment 

costs. 

. I. 

' 
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A. FINANCIAL ANALISIS. 

If we make the comparison of the various alternatives of the 
I.R.R. level we obtain : 

Alternative I.R.R. \ 

Basic 15.1 

A Selling price + 10 \ 17.1 

B Selling price - 10 \ 12.6 

c Export price 5 \ 14.8 

D Production costs - 10 \ 16.1 

E Interest rates - 1 \ 15.0 

F Tax holiday 5 years 15.6 

G Investment costs + 10 \ 13.9 

H Investment costs - 10 \ 16.S 

I Existing site 16.4 

J Double gob 19.9. 

./. 

' 
Ill I 1111 1111 1111111111 11~08551 11111111111111 II 
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,, . -1f coMFAf 
.~ 2.1 UNI DO • 

--------------------- aJFM 2.1 - Pl!AY S.A., BRUSSELS, BEl.611.1! 

Sasitivitlj al •• 
i wlenal Nte of relant 

24 

2Z 

28 
18 .. 

1, 
14 

12 

18 

8 

' -28 -18 
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Project is mainly sensitive to the selling prices. But if we 

decrease by 5 \ the selling prices of the exported tablewares, 

the impact on the profitability is marginal. We thus recommend a 

price policy to penetrate the foreign markets. 

Impact of operating cost and investment cost, as we can see on 

the chart below, is quite the same, ~mpact of a variation of the 

operating costs is a little bit higher. 

Using the existing facilities of the old plant of the Madhvani 

group will allow a reduction of the investment cost of 2.4 

million $. The impact on the profitability is the same as a 

global reduction of the i~vestment cost by 10 \. 

Variation of 1 \ interest rate has a negligible impact. 

A tax holiday period of 5 years has an interesting impact and 

improves with 0.5 \ the I.R.R. 

Finally, the best improvement for the project would be 

significately obtained by starting immediately with a higher 

production capdcity. 

Obviously, the market must absorb this increase of the production . 
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B. ECONQMIC ANALYSIS. 

Tables below compare the various alterations as far as the 

added value and the ioreign currency balance impact are 

concerned. 

• 



• 

• 
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MAY S.A. 
PlllJECT 

FEASIBILITY STillY IEPARTCENT DATE:02110/89 PAGE: 
: lliAfllA - CDITAIPER Q.ASS FACTmY - llfIIXJ FRDJECT IP/lJiA/88/006. 
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1111111111111111 ....... 

I EmOtIC NW.. YSIS I 

1111111111111111'***'11 

a.Dll'ltS in thousand l!i S 

SIU A'.'ERASE 15 YEMS 
ADIE> WLlE 
per yNr 

per perscrl elf' layed 
in l of il!OOal net sales l 
in X of total invest.nt l 

ltffCT IJf n£ RJIEI6N 
llRECY BALM:E 

Average amial sorings 
"inillUI cif illpOrt price of 
iuin products from llhich 
savings are generated lS S 

A B c D E F 
BASIC !Sel.~rices!Sel.prices!Sel.prices 1 Prod.costs!lnter.rate! S years 

+ 10 l - 10 l !export -Sl! - 10 l ' - l Z !tax holid. 

8735.0! 10056.31 7413.8! 8620.2! 9182.ei 8735.0! 8735.0 
47.S! 54.7! 40.3! 46.8! 49.9 1 47.S! 47.S 
66.1! 69.2! 62.3! 65.8! 69.S! 66.1! 66.1 
29.6! 34.1! 25.l ! 29.2! 31.4! 29.8! 29.6 

6357.3 1 6586.8! 6127.7! 6242.5! 6657.71 6435.0! 6357.3 

226.4! 206.S! 2«.4! 235.4 1 202.9! 220.3! 226.4 



f!IJAY S.A. FEASI!JILITY SlUDY Llt. ~TCENT 
PlllJECT : ISllJA - COO'AltER Q..ASS FACT!JlY - IJUOO PROJECT XP/\liA/881006. 

111111111111~11111 

I EIDOtIC AM. YSIS I 

11111111111111111111111 

.... ts in ttla!Y!d IS s 

VUA.Y tWEJWiE 15 'f£ARS 
t4llED WI.I£ 
per ,.,. 
per perm1 elP loyed 
in 1 of nml net Yles I 
in 1 of tat.ii iRY1Stll!nt % 

ItM:T mt T1£ RJIEISf 
aRECY llrtJKE Avlr• ilnlil YYir19' 

"ini1111 cif ilflOl't price of 
Min praducts f rm "'ich 
YYiRSS .,., 9lftll"ited IS s 

6 H J 
BASIC 'lnvest9l!nt!Invesblent 1 existir.g !double !Jab 

! + 10 I - 10 I Site I 90 t/diy 

Bra.O! Bra.O! B73S.O! 873S.O! 10475.3 
47.5! 47.5! 47.5! 47.5! 56.9 
66.1! 66.1! 66.1! 66.1! 67.S 
29.6! 27. l! 32.6! 32.5! 34.0 

6357.3! 6138.9! 6579.5! 6498.1! 8005.0 

226.4! 243.S! 20C?.O! 215.4! 190.5 

DATE:02/10/89 PASE: 
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~i::AS!::_iif S1L&>Y IEPMHEl<T :4TE:0~/l0/99 FAE:: tlMY S.A. 
PROJEtT : llil't(.:. - CCNTAHER liAS: l=f(T{.F.v - !IHDO PROJECT IP/l.6A/98/006. 

Page ..JSl. 

l*tfl .. f ff ttf f ....... , .... ,,,,,,,, .. ,,,, 

t INVESTIENT ~ !=INIVCIAI. STR'J:TL~ ' 

.-icnts in thous.t""d US s 

IM 'EST!DT 
Initial fi~ed t~"'2tlll!l'lt 

Prestroductioo ccsts 
Financial dlaf'9e5 befor-e start uP 
liorking capi~l :st year 

. ,. 

T 0 T ll:... I N Y E S T " E N T 
Lack of cash f!()ll duri09 the first 
prodnctiCJI yea~ 

T 0 T A L 

Fi'.'ffl:IAI. 51CTIR: 

Equity 
L0119 tera loans 
91ort ter1 credi~ for !'!Orhng capitJI 
91ort tera cred1 ~ for lack of cash flOll 

T 0 T l'I:... F I N A N C I N 6 

A c D ;: 
1 BAS!~ 1 Sel.Prices 1 Sel.pr1ces'Sei.Dr:ces 1 Prod.costs 1 rn:!-,Pa~e· ~ years 

1 + 10 % - 10 I 'eicport -5?! - !C I ' - 'tax ~ol1d. 

24305.8 1 24305.B! 24305.B~ 24305.B' 2f'-OS.8! 24:::5.8! 24305.B 
17BS.1 ! 1785.1 ~ 1~.1! 1785.1 1 1765.4 1 !""95.1' 1795.1 
1433.~ 1 1433.4! 1433.4! 1433.4! 1433.4' !2£1).8' 1433.4 
1436.9' 1436.9! 1436.9! 1436.9' 1293.:1 !l:.0.9' 1436. 9 , .. . .. .. , 

····,·~··· 
. .... 

I • .. 
28961.2! :8961.2' 28961.2! 29961.2! 28797.7! 25762.S' 291?6i.2 

4~62.B! 1193.9 1 1/193.7! 443S.2! 2192. 7! ~7.3! 2435.1 , ____ ,_ __ , , ____ , 
33223.9' ~:'!~.1· 35054.9' 33396.4' 30990.4! 3:335.9! 31396.3 

·==-==·-

9650.0! 9650.0! 9650.0! 9650.0' 9650.0' q650.0' 9650.0 
19350.0! 19350.0! 19350.0! 19350.0! 19200.0! 19:50.0! 19350.0 

.o• .O! .O! .O! .O! .0' .o 
4264!.B' 1193.9! b<113.7' 4435.2! 2192.7' ~7.3' 2435.1 

33262.9! 30193.9! 35093.7! 33435.2! 31042.7! :2367.3' 31435.1 
·' 



AllAY $.A. FEASIBILITY StmY IEPMTC9ii llATE:02/10/89 fl&: 
PADJECT : l&lfllA - t'!lfTAifER llASS F~~y - tJilIOO PRDJttT IP/UiA/88/0C6. 

........................ , .............. . 
t IIMSnENT Afll FUllCill STRl£iUiE 1 

lfllllllllllllllllllllllfllllllllll*llll 

Hllllts in thOUYld IS S 

IIMSTI£NT 
lnitiil fixed foW!Sbent 
Prepraductian casts 
Finniil chir9f5 before sbrt .. 
llorking capitil 1st ytYr 
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6 H J 
!IASIC !Invest.nt!InYWSbent! ex\sting !double gab 

24305.B! 
1785.1! 
1433.4! 
1436.9! 

+ 10 I - 10 I sit! ! 90 t/diy 

26734.3! 
1943.B! 
1573.7! 
1436.9! 

21875.2! 
1626.3! 
1280.7! 
1436.9! 

21909.5! 
1684.5! 
1289.0! 
1436.9! 

~.8 
1835.S 
1501.7 
l607.9 ----..... ~ ...... ~--·-------- ........ -----·~~ ..... ---- .... --.... · ·---

TOTAL INVEST"ENT 
Lick of cm flow during the first 
pradudian ytYrs 

T 0 T A L 

Equity 
Lmg terll lDifls 
9iart term credit for- NOrttins Ciflibl 
!llart teN credit for i1ek of cm n .. 

T 0 TA L FIMANCIN& 

11111111 I I 11111 Ill 11111111 1111111 I 1111111111111111111 1111 111 1111 I 111 11111111111 1111111111 

28961.2! 31689.8! 26219.l! 26319.9! :sc.tS0.9 

4262.8! 5504.6! 2240.5! 2399.0! .o 

33223.9! 37193.4! 28459.S! 28718.9! 30450.9 

9650.0! 
19350.0! 

.O! 
4262.B! 

10620.0! 
21100.0! 

.O! 
5504.6! 

8750.0! 
17450.0! 

.O! 
2240.5! 

8800.0! 
17550.0! 

.O! 
2399.0! 

10160.0 
20300.0 

.o 

.o 

33262.B! 37224.6! 28440.S! 28749.0! 30460.0 

• 

• 
111111111 111111 II 1111 Ill I 111 I I 1111 111 1111111 1111111 111111 I 11111 1111 11 11111111 Ill 111111 111 



• 

-

e 

FEASIBILITY STllJY IEPMltENT MAYS.A. 
PlllJECT : lliAllllA - CllfTAUER fUSS FM:TUW - llUllO fllllJECT IP/lliA/a1/006. 

... ........................ . 
f PllFITABILITY M.YSIS I 

............ ffifflllllllllllll 

lmlltS in thousand Iii S A 8 c 

llATE:02/10/89 PAGE:: 

Page 453 • 

D E F 
BASIC !Sel.prices!Sel.prices!Sel.prices!Prod.costs!Inter.rite! 5 yNrS 

+ 10 1 - 10 I !expert -51! - 10 1 - l 1 !tu hclid. 

YBlllY MAll6E 15 Y£MS 
PRIDCTIIM 
R. litlriil processed rt. I 16721.3! 16721.3! 16721.3! 16721.3! 16721.3! 16721.3! 16nt.3 

ltAIN Plml:TS 
Bottles rt. I 9024.2! 9024.2! 9021\.2! 9024.2! 9024.2! 9024.2! 9024.2 
Tillllllll'IS rt. > 3745.7! 3745.7! 3745.7! 3745.7! 3745.7! 3745.7! 3745.7 

BY-flDJll:TS 

V1riiblt cmts 4234.8! 4234.8! 4234.8! 4234.8! 3811.3! 4234.8! 4234.8 
Filld casts srn.7! srn.7! srn.7! srn.7! 537.9! srn.7! 597.7 

'' . '"I• 

PlllU:TIClf II!iTS 4832.5! 4832.5! 4832.5! 4832.5! 4349.2! 4832.5! 4832.5 
F'i11i11Cill cllirges 485.8! 485.8! 485.B! 485.B! 483.7! 419.9! 485.B 
Dlpr'IC i1tiC11 1970.3! 1970.3! 1970.3! 1970.3! 1968.9! 1957.4! 1970.3 -· • I 

liRmS CFERATIE II!iTS 7211.5! 7288.5! 72118.5! 72118.5! 6801.B! 7209.8! 72118.5 
SiltS l>y-proUts .O! .O! .O! .O! .O! .O! .o 

•••• "' .. , 
f€T CFERATINS II!iTS 72118.5! 7288.5! 7288.5! 7288.5! 6801.B! 7209.B! 7288.5 

Siles Bottles 7219.4! 7941.3! 6497.5! 7219.4! 7219.4! 7219.4! 7219.4 
Silts Tabll!Wll'l!S 5993.2! 651n.5! 5393.B! 5878.4! 5993.2! 5993.2! 5993.2 

I I I I I I I ..................... , ••.•••••..............................••....................•......•......•.•............. 
SALES MIN PROU:TS 13212.6! 14m.B! 11891.3! 13097.8! 13212.6! 13212.6! 13212.6 

e I• '''''''''' 
I" . . . ' , . .. 

lllmS PllFIT 5924.0! 7245.31 4602.B! SB09.3! 6410.B! 6002.7! 5924.0 
Tu 111 profit 2369.61 2898.l! 1841.l! 2323.7! 2564.3! 2401. l 1 2'l29.8 .......... . '>I •• • •I ... 

0 '" 

f£T PllFIT 3554.4! 4347.2! 2761.7! 3485.6! 3846.51 3601.6! 3694.2 

• 
11111111111 11111 Ill II II I 1111 I 11111 11111 111111 Ill I I I 111 1111111111 111 1111111111 11111111 1111111111 1111 Ill II I 111 I II 11111 11111 1111111111 111 1111 Ill I 111111 I 11 I 11111 I I 1111 



·---------------------------------------
MAY S.A. FEASIBILITY STlDY IEPMTt9fT 
PROJECi' : lSlllA - aMAillR USS F~ - lltIDO PllJJECT XP/lliA/8B/006. 

1111111111111111111111111111 

I PRIFITABILITY llll.YSIS I 

1111111111111111111111111111 

MllllltS in thousillCf lli S 

VER.Y MM6E 15 YEARS 
PllD£Tlllf 
~ ... 11tlrial processed (t. l 

MIN PlllU:TS 
lottlts <t. l 
Tibl9U'IS <t. l 

BV-Pllll£TS 

Variible casts 
Fixed casts 

PlllllU:Tllll mm; 
Financial dw'ges 
Dlpreciatian 

00 

6ROSS IFEMTIN6 mm; 
S.les by-praiUcts .. 

NET l'.FERATIN6 mm; 

S.les Bottles 
S.les Tibletil'tS 

•• 

6 H J 
BASIC ! Inftsttient! In¥1Stl!nt! existing !ckdlle gm 

+ 10 x - 10 l site ! 90 t/diy 

16721.3! 16721.3! 16721.3! 16721.3! 19634.7 

9024.2! 9024.2! 9024.2! '1024.2! 10598.4 
3?45.7! 3745.7! 3745.7! 3745.7! 4399.2 

4234.8! 4234.8! 4234.8! 4234.8! 4784.0 
'!lfl.7! '!lfl. 7! '!RT. 7! '!lfl.7! 613.l 

:fJ; •• .,, 
' 

4832.5! 4832.5! 4832.5! 4832.5! 5397.0 
485.8! 532.2! 436.9! 438.5! 509.0 

1970.3! 2165.6! 1773.9! lnl.1! 1949.6 

7288.5! 7530.3! 7043.3! 7129.0! 7955.7 
.O! .O! .O! .O! .o ...,, ., 

7288.5! 7530.3! 7043.3! 7129.0! 7955.7 

7219.4! 7219.4! 7219.4! 7219.4! 8478.7 
5993.2! 5993.2! 5993.2! 5993.2! 7038.7 

I I I I I 
•••·•••••·•··············••···············••••·••·············•····•··•··············••••• 

RES MIN PROOt£TS 13212.6! 13212.6! 13212.6! 13212.6! 15517.4 
•• ,., , .. . .. , ... 

&ROSS PRIFIT 5924.0! 5682.3! 6169.2! 6083.5! 7661.7 
~ .. m profit 2369.6! 2272.9! 2467.7! 2433.4! 3064.7 

t:•. 0 ., """'' 
.. .,, 

NET PRIFIT 3554.4! 3409.4! 3701.5! 3650.l! 4597.0 

I I I I I I 1111 II 111111111 Ill Ill Ill I II 11111 I 11111111 I 111111 11111 1111111111111 111111111111 11111111 Ill I 11111111 1111 11 

DATE:02/ 10189 PMiE: 2 

Page 454. 

• 

• 
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AMY S.A. FEASIBILITY S1lmY flPMTCENT DATE: 02/10189 PllliE:: 
Piii.ET : l&ID - IDfTAlllR IUSS FACTlln' - llfillO PlllJECT IP/IJiV8B/006. 

Page 455. 

e 11111111111111111111111111111111111111111 

I PflFITABILITY MIUSIS lmitirud l> t 
11111111111111111111111111111111111111111 

..... ts in thouYnd IS S A B c D E F 
MSIC !Sel.prices!Sel.prices!Sel.prices!Prad.costs!Jnter.r•~! S yNl'S 

+ 10 1 - 10 1 !expert -5%! - 10 'l - I 'l !bx holid. 

YBIRLY IWEMiE 15 EIRS 
am PRICE PER PmSSED llfIT 
per t. of ..... 11teriil 
•itllaut d!pl"ICiitiCll IS s 318.1! 318.1! 318.1! 318.1! 289.0! 314.1! 318.1 
•ith depl"ICiitiCll IS s 435.9! 435.9! 435.9! 435.9! 406.8! 431.2! 435.9 
miT PRICE PER PRmm llUT 
per t. of 11in products 
•ithaut d!p1"1Ciiti111 IS s 416.5! 416.5! 416.5! 416.5! 378.5! 411.3! 416.S 
Mith d!pl"IC iitiCll IS S 570.8! 570.8! 570.8! 570.8! 532.6! 564.6! 570.8 
IE' SELLIIE PRICE IS s 1034.7! 1138.l! 931.2! 1025.7! 1034.7! 1034.7! 1034.7 • .... IS s 463.9! 567.4! 360.4! 454.9! 502.0! 470.t! 463.9 
!Mill I SELLIIE PRICE 'l 44.8! 49.9~ 38.7! 44.4! 48.5! 45.4! 44.8 

SDFl.E RATES IF RET1llf 
IE' PllFIT I l'£T SALES EVEU 
100 I CiPiCity (50 t/diyl 'l 7.5! 12.3! 1.7! 7.1! 10.3! 8.8! 12.6 
200 'l capicity (90 t/diyl I 26.9! 29.9! 23.2! 26.6! 29.l! 27.3! 28.0 
IE' PllFIT I EIJITY 
100 I CiPiCity (5() t/diyl I 6.5! 11.7! 1.3! 6.1! 8.9! 7.6! 10.9 
200 I capiCity (90 i/diyl % 36.8! 45.0! 28.6! 36. l! 39.9! 37.3! 38.3 
f£T PRIFJT I IJfJESTIDT 
100 1 CipiCity (5() t/diyl 1 2.2! 3.9! .4! 2.0! 3.0! 2.5! 3.6 
200 1 CiPiCity (90 t/diy) 1 12.0! 14.7! 9.4! ll.8! 13.1! 12.3! 12.5 
BREM-NM POINT 
100 1 CiPiCity (5() t/diyl 1 80.1 ! 69.1! 95.2! 81.2! 74.2! 76.8! BO.I 
200 1 CipiCity (90 t/diyl 1 34.0! 29.7! 39.9! 34.5! 31.8! 33.l ! 34.0 
INT'Ella RATES CF RE1UiN 
EccnOliC (for entreprlMUl'I 

• prior to tix 1 19.4! 22.2! 16.2! 19.1 ! 20.7! 19.4! 19.3 
ifter tiX 1 15.1! 17.1 ! 12.6! 14.8! 16.1 ! 15.0! 15.6 

FiRMll:iil prior to bx 1 21.2! 26.1! 16.4! 20.7! 23.7! 22.0! 21.6 
r:!lft:ial afttr tix % 15.4! 19.4! 11.3! 14.8! 17.5! 16.0! 16.7 

PAY-BACK FERHIJ 6 years 5 yars ! 6 years 6 years ! 6 ytars ! 6 ytirs ! 5 years 
3 llllth ~ llllths ! 11 1111th1 3 IOllths! 0 1111tM! 3 1111tM 1 10 Dlths 

• 



MAYS.A. FEASIBILITY STllY IEPMTCENT 
PflJJEtT : lliAfllA - mmma uss AIC1lRY - 11uDO PfWET IP/l&V88/006. 

11111111111111111111111111111111111111111 

I PRIFITABILITY Nll.YSIS lcantirued 11 1 
... 11111111111111111111111111111111111111 

imllts in thausMld tS S 6 H J 
BASIC !lnwstl!nt!Investl!nt! existing !double gab 

! + 10 I - 10 % siw ! 90 t/diy 

VBR.Y IMMiE 15 Y£MS 
miT PRICE PER PROCESSED llllT 
per t. of r• 11teri1l 
withaut dlpreciati111 IS s 318.1! 320.B! 315.1! 315.2! 300.8 
with dlpreciati111 IS S 435.9! 450.3! 421.2! 426.3! 400.l 
miT PRICE PER PROUD IJUT 
per t. of 11in prcDucts 
without depreciati111 IS S 416.5! 420.1! 412.6! 412.B! 393.8 
with depreci1ti111 IS S 570.8! 589.7! 551.6! SSB.3! 523.8 
JET SEU.INli PRICE Iii • 1034.7! 1034.7! 1034.7! 1034.7! 1034.7 
IWEIN IS S 463.9! 445.0! 483.l! 476.4! 510.9 
llll&IN I SEl.LINli PRICE I 44.8! 4!.0! 46.7! 46.0! 49.4 

Sllfl.£ MTES IF l£T1llN 
JET PRIFIT I tET 5'lES RE\91£ 
100 I CIPKity 150 t/diy) I 7.5! 5.1! 10.1! 9.3! 19.8 
200 I CipKity (90 t/diy) I 26.9! 25.8! 28.0! 27.6! 29.6 
JET PRIFIT I EllJITY 
100 I Cipiti ty (50 t/diy) I 6.5! 4.0! 9.6! 8.8! 25.B 
200 % CIPKity 190 t/cliy) I 36.B! 32.l! 42.3! 41.5! 45.2 
tET PRIFIT I IN'JES'nBfT 
100 % cap1eity 150 t/cliy) 'l 2.2! 1.3! 3.2! 2.9! 8.6 
200 I CiPICity 190 t/dly) I 12.0! 10.6! 13.8! 13.6! 14.9 
IllBIC-EVEN POINT 
100 I Clf'Kity (50 t/dly> I 80.1! 86.5! 73.5! 75.5! 51.1 
200 % capacity 190 t/diy> I 34.0! 36.7! 31.3! 32.2! 28.6 
INlBM. RATES IF RETlRt 
EcanClliC (for entrepr'llllW') 

prior to tar I 19.4! 17.B! 21.2! 21.1! 26.4 
after tax % 15.1 ! 13.9! 16.5! 16.4! 19.9 

Finn:ial prior to tD % 21.2! 18.9! 24.2! 23.9! 33.6 
Financial after tax I 15.4! 13.5! 17.9! 17.7! 24.6 

PAY-IACK PERlll> 6 yurs ! 6 ynrs ! 5 yurs ! 5 yurs ! 4 years 
3 1111th ! 7 1111ths! 11 IOllths! 10 1111ths! 6 1111tlls 

I DATE:02/10/89 PllliE 

Page 456. 

• 

• 
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• .f,OM!~l 
------------------------CORR 2.1 - MAYS.A., llUSSE.S, BEl.&Illt -

• 

• 

halt-.... clmt isl. fiam:e 
H tlmsaM IB 

1.2 

1.8 

8.8 

'·' 

_ • 11 sales 
- - tatAI cads 
.... lb.a a.ts 
--- +- 18 x 

WPiati• al sales prices 
r_. •th ,...11ctim gBll' 

,-'· 
. 

,·"' . 

.41'· - , 

,,.·"' ,.,· , ,. , --

,,. 

.,..,,~ ... 
_, ,,, .... _, 

~,,,,.~ 

---
8.4 

---J- ........ ~·., _, 

8.2 

- ,.. ,,,, .. ' - - - ,,,.. . - - - ,.,. .. .,,·"' 
-~-:':":. .................... :". ~-.~.: .......................................................................................................... . 

.. .., .. :: .... -

e.e 
e 18 Z8 58 fi8 78 • 98 

capm:iti;I atili:atim (~) 

' 
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•® ~f,Or[[~! • 
---------------------- CllFM 2.1 - MAYS.A., ll&LS, BB.Slllt -

1.8 

8.8 
'\ ·-. 

8.6 ' ·-._ 

8.4 

e.z .. 
...... 

' ' 

' ·-.. 
...... ·-..... ·-.. ..... · .. _ 

' ·· ... 

WPiati• 9* ules fl'ices 

_ prn.t wl•, ._ 
- - +- 18 i! 
··- +- 28 ;( 

' ··· ........... . 

. z 

• 

' 

5 

......... ........ 

18 

1111111 I I I 11111 II I 11 I I 1111 111111 II 11 I 111 1111 I 11 II I 

-·--· .. ............ 

15 28 25 38 ~ 
uscamlillf Rte (;(.) 

Ill I Ill II 11111111 1111 1111 I I II 11 I 111 1111111 1111 1111 I 11 111 111 11 11 I II II 
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cg 

COM FAR 
2.1 UNI DO 

------------------------- IDRR 2.1 - •v S.A., RES, IEl.Slllt --

• 

• 

• 

liscaatei Cl, lwtm t 
H t..._..US$ 

. 
6.8 \ · .. 

4.8 

z.8 

2.8 

• 5 18 

_ prn11•t val•, ._ 
- - +- 11 x 

+- ZI X 

15 Z8 25 31 ~ 
msmuti .. pate <~> 

' 
I I 1111 111111 11 I I 11 I II I I I 11111 11 I 111111 I I I I 111111 111111 I 11111 I I I 1111 111111111 I 
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• f,Ol't~~r e 
------------------------CURR 2.1 - MAYS.A., IRJSSELS, PS.Sllll -

lteU evea cMrt im:l. f i..m:e VRiatim al fim costs 
r .. 'th ,..m.cu.,.... H tJennawilB$ 

1.Z 

1.8 

8.8 

8.4 

e.z 

••-•nul Ales 
tatAI casts 
H•msts 
+-11 z 

~·~·-·-
,_ .. ~·~·:.·:,.· ~ ~- _, 

.• :;:::.:;·==·====· ·-·-·-·-·-·-·---·-·-·---------------------------------;;: =::-~::-:-.:. .. ;:.:.· ;:.::;-· . .::;:.:.·::: ;:.:.·;:.:.·: :.::; ::: : :.:..· ;:.:..·: ::· :::.·:::.·: :.:: ;:~: :::. .. ::.::; :.:: : ~-; :.:.·; ::: ;:."; :: ; :.::; ";_"; ::.· ::~: ~ :: : ~-::: 

···~-------------------------------------........ --~~----; e ~ a • ~ Y ~ • w 
mpd'bj diliatim (1.) 

• 

• 

• 
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© 
COM FAR 

• 2.1 LINIOO 
--=------------------------- aJFM 2.1 - NJAY S.A., IRS!E.S. E.61111 -

• 

• 

~ 811:11 cMrt iacl. liam:e 
~ .......... $ 

8.8 

8.6 

...... -
tab) costs 
tim costs 
+- 18 1. 

vwiati• al vviule casts 
r .. 6th ,....11.ctim ..,.,... 

-·-_.,,.=.·-· :-. _,. 
.--~·~=~-:;.~---

·£·e:::E-~·J·-
...... :~:a:e--· -··--· ":.~~-------········--·-··········-···---------------------8.4 

8.2 

8.•~-----------------------------------------~----------1 • 18 28 48 58 '8 i8 88 98 
ca,.city diliuti• <"-> 
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• ------------------------ COFM 2.1 - NJAY S.A., RIS!nS, llElSilJt --

18 

16 

14 

12 

18 

8 

' 4 

z 

• 

Mt Service latio, Jig ge1r 

.et callllo1114Dt smvic:e 

1 2 
Sbrt .. 

3 4 5 ' 7 

v.riati• ~ total illterest 

8 g 18 u 12 13 
ye&P 

• 
14 15 

• 
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• COMFAf 
• 2.1 UNIOO 

~c....----------------------- mFM 2.1 - fll!ltY S.A., lllJSSEl.S, 11El.6Illt --

• 

• 

:.-k tM:D cMrt incl. fi•-=e 
M ti.o.s&• IS $ 

8.8 

8.6 

0.4 

8.2 

wriati• fl i.t.est 
fur 6th ,..,., cti• !J81P 

8.•~----------------------------------------------------------1 e 28 18 58 78 89 
capadty atiliatim C;:) 
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----------------------- COFM 2.1 - ABAY S.A., BRUSSELS, 11El.6Illl -

. 
6.8 · .. 

i\:. 
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--~~-
--~ ~--. 4.8 

8 5 

_ presat wl•• ._. 
- - +- 18 x 
.... +-ZIX 

18 15 28 

• 

• 
I II II I II I II Ill 111 11111111 I I Ill I I 11 11 111111111 111111 111 
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APPENDIX II • 

SENSITIVITY ANALYSIS 

DETAILED TABLES of the ALTERNATIVE J 

"DOUBLE GOB" FROM START UP • 



MAY S.A. FEASIBILITY STll>Y IEPMTJENT 
PRO.ET : IJiANlA - IDfTAifER Q.ASS FACTIJW - llflllO PROJECT IP/l&/881006. 
tLTERNATll,£ : llauble CiHcity apti'111 - 90 tans/my capacity frm sbrt 

• 

••••••••••••••••••••••••••••••••••••••••••••• 
1 PRODUCTION PRO&RAlt"E 1 

............................................. 

Net quantities 

~inal Ci!'acity Ctoos/dayl 90.0! 
utilizatiC11 1%1 60.0! 

Used c•aci ty CtC11s/dayl 54.0! 

Bottles Ct. I 6178.8! 
Tibll!Nres Ct. I 2564.7! 

TOTAL 8743.5! 

2 

90.0! 
70.0! 
63.0! 

eo:·3. 7! 
3351.,! 

11424.9! 

8 ! avg. 15 y. 

Nolinal c111acity <tans/dayl 90.01 90.0 
% utilization (%1 80.0! n.1 
Used capacity I tans/ day I 72.0! 69.9 

Bottles It. I 11574.4! 10598.4 
Tab 1 ewares (t. ) 4804.3 1 4399.2 

er 0 TA L 16378. 7! ! ~'?97.5 
!-

• 

3 

90.0! 
75.0! 
67.5! 

9688.4! 
4021.5! 

13709.9! 

~TE:02/10/89 P&: l 

Page 465 • 

4 5 6 7 

90.0! 90.0! 90.0! 90.0 
eo.o• !K>.O! BO.O! eo.o 
72.0! 72.0! 72.0! 72.0 

11574.4! 9645.3! 11574.4! 11574.4 
4804.3! 4003.6! 4804.3! 4804.3 

16378.7'. 13648.9! 16378.7! 16378.7 



ABAY S.A. FEASIBILITY STIJ)Y l£PMnENT 
PROJECT : lliAfOI - al4TAUER 6lASS FfCTif.Y - tlUDO Plll1ECT IP/lliA/88/006. 
M..TBIMTIVE : Dauble c•..:~ty qition - 90 tons/diy c~ity frol st.rt 

111111111111**4**l!lflflfl*l*******llllllllllf 

1 PRODUCTION PROGRA""E t 

t LOCAL "ARKET 1 

1111111111111111 llffflflffffff**'****IHHHI 

Net quantities 

Bottles 
Tiblatares 

T 0 TA L 

lt. I 
lt. I 

6178.8! 
1582.4! 

lllllflflflllllllllff llllllfllllflllllfllllll 

1 PRODUCTION PROGRA""E 1 

I EXPORT "ARKET I 

llHlllfllllllllllflfllllllllllllllllllllllllll 

Net quantities 

Bottles 
Tablewares 

T 0 TA L 

(t. I 
It. I 

982.3! 

2 

8073.7! 
2067.7! 

10141.4! 

2 

.O! 
1283.5! 

1283.5! 

3 

9688.4! 
2481.2! 

12169. 7'. 

3 

.O! 
1540.2! 

1540.2! 
================================== ...... -=-=;;=:-•========= -==! 

Bottles 
Tiblewires 

(t. I 
<t. I 

e ! avg. 15 y • 

• O! 
1840.0! 

.o 
1684.9 

------===========!- !- :a. stt a = 
T 0 TA L 1840.0! 1684.9 
========·=· ==-==========~==-===!=====s=== !====:.ms== 

II 1111111111111 II 11111 11111111 1111 Ill 11111 111 1111 11111 1111111111 1111 11 I 111111111 II 111 

4 

11574.'! 
2964.3! 

14538. 7! 

4 

.O! 
1840.0! 

1840.0! 

DATE:02/10/89 Pll6E:2 
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5 

9645.3! 
2470.2! 

12115.5! 

5 

.O! 
1533.4! 

1533.4! 

6 

11574.4! 
2964.3! 

14538. 7! 

l; 

• 
7 

11574.4 
2964.3 

14538.7 

7 

.O! .O 

1840.o; __ • 

1840.0! 1840.0 
!---! 

• 
11111 I 1111 11111 1111111111111111111111111 I 111 



MAY S.A. F£ASIBILITY STllW IEPM11BfT 
Piil.ET : lMllA - ID«AJllR aJISS AalRY - llfIIXJ PllJJECT XP/l&/88/006. 
#.1El111'1IlJE : Bauble ap.city aptiCl'I - 90 tans/lky ap«ity frm st.rt 

• 

111111111111111111111 

I llRilli CAPIT#. I 

111111111111111111111 

1m11ts in thousnl lS S 

ft. •tlri&ls 
Clll!milllll 
s,.... pris 

Fuel - l.p.g. 
lbt in pr1191111 
Finishld pnDicts 

Cash in hnl 

YARIATIIJt 

AccOlllts receivible 

RMI uterials 
Consuubles 
Sparw parts 

• 

Fuel and l.p.g. 
Nark in progress 
Finishld products 

Clsh in hand 

Acc0111t1 payible 

llRCINi CAPITAL 

VMIATIIJt 

• 

1 

3116.5! 

211'Z.8! 
238.7! 
632.2! 
15.4! 
24.4! 

256.6! 

118.7! 

1935.l! 

m.4! 

1607.9! 

1607.9! 

8 

472.4 •. , 
350.3 
632.2 
24.2 
31.5 

330.7 

74.3 

2404.6 

438.3 

1966.2 

4.0 

2 l 

401.8! 430.0! 

341.0! 409.2! 
268.1! 284.2! 
632.2! 632.2! 
19.4! 22.1! 
26.8! '28. 7! 

281.2! 301.0! 

105.6! 92.l! 

2076.1! 2199.B! 

362.6! 3'90. 9! 

1713.5! 1808.9! 

105.6! 95.4! 

I I 1111 1111111 111111111 1111 11111111 I I 1111 11111 11111 11 I 1111 11 1111 11 1111111111 111111111111111 
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4 5 6 7 

481.5! 414.8! 461.1! 468.6 

8.9! 407.4! &9! 8.9 
350.3! 305.8! 350.3! 350.3 
632.2! 632.2! 632.2! 632.2 
25.2! 21.1! 21.3! 23.3 
32.l! 27.7! 30.7! 31.2 

337.1! 290.4! 322.8! 328.0 

79.6! 72.6! 74.l! 74.2 

2426.9! 2171.9! 2381.6! 2396.7 

442.4! 380.8! 427.0! 434.5 

1984.6! 1791.1! 1954.6! 1962.2 

175.7! -193.4! 163.4! 7.6 

I 111 11 1111111 II 1111 1111111111 I I 



llJAY S.A. F9SlllLITY S1ll)Y IEWITIBT 
Piil.ET : la.A - COOIIJIER QJISS ~ - 1111111 PllJJECf IP/l&/1B/006. 
111.TelaTl\IE : Dmlltlt apttity aptill'I - 'IO tans/Uy apEity fral sbrt 

1111111111111111111111111111111111111111 

I llRDli OIPITIL Ull UDl. llRl9CY> I 

1111111111111111111111111111111111111111 

.... ts in tllllusillll lli • 

It-. •trials 
r.a..ibllS 
5pAr'I prts 
Full ... l.p.9. 
llDrt in pt 091 as 
Finislltd prallcts 

Ci5h in hnl 

Acaults ,.yiblt 

Acec111ts receiYlblt 

R. uteri&ls 
Consuublts 
Spue Pris 
Fial iRd l.p.9. 
llDrt in progress 
Finished products 

Cash in hillll 

Acccults ,.yiblt 

llllCIJli Cl#ITM. 

YMIATIC* 

8 

122.l! 

40.0! 
5.7! 

.O! 
15.4! 
8.1! 

&:i.5! 

32.9! 

309.6! 

94.6! 

215.0! 

215.0! 

181.5 

69.1 
8.3 
.o 

24.2 
12.1 

127.l 

37.3 

459.7 

151.2 

308.5 

3.9 

2 3 

144.7! 162.0! 

48.2! 57.9! 
6.4! 6.7! 

.O! .O! 
19.4! 22.1! 
9.6! 10.8! 

101.3! 113.4! 

33.4! 33.8! 

363.1! 406.7! 

117.2! 134.5! 

245.8! 272.2! 

30.8! 26.4! 

4 5 

18'l.6! 

69.l! 
8.3! 
.O! 

25.2! 
12.2! 

127.8! 

34.6! 

459.8! 

155.1! 

304.7! 

32.5! 

1111111111111 111 I I 1111 1111111 I Ill I I 11111 1111111111111 I I I 1111 111 11 I I 111111 111 I 11111111 11 II 11111111111111 1111 I 111111 111111 
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6 7 

163.0! 170.2! 177.7 

57.6! 69.l! 69.l 
8.3! 8.3! 8.3 
.O! .O! .o 

ll. l! 21.3! 23.3 
10.9! 11.l! 11.8 

114.1! 119.2! 124.4 

36.5! 37.3! 37.2 

·- ·---;e 
411.3! 436.7! 452. 

132.6! 139.9! 147.4 

278.7! 296.8! !04.6 

- 26.0! 18.l! 7.7 

• 

• 
II 1111 I Ill I I I I I 111111111111 



llAY S.A. FOSIBILITY STllW IEPM11111' DATE:02/10/89 N6E:5 
PllET : 18181 - alfTAIIER IUSS fllCTilrY - lltlll PlllET •/llA/88/006. 
-.m.TM : lbiblt CIP!".ity aptim - 90 tans/clly QPKity frm stll't Page 469 . 

• 111111111111111111111111111111111111111111 

I llRll6 OIPIT'l. UN RllEISI QlllEICY) t 

111111111111111111111111111111111111111111 

..,.ts in tllauYnd IS S 2 3 4 5 6 7 

kcmlts reoiYiblt 244.5! 257.0! 268.0! 299.0! 251.9! 290.9! 290.8 

Rm •tlrials 242.B! 292.8! 351.4! 419.B! 349.B! 419.8! 419.8 
Clllsmlbl15 m.o! 261.7! 277.5! 342.0! 297.5! 342.0! 342.0 
!ipirot ,.,.ts 632.2! 612.2! 632.2! 632.2! 612.2! 632.2! 612.2 
Futl illlf l.p.9. .O! .O! .O! .O! .O! .O! .o 
lfart in pragrtSS 16.3! 17.l! 17.9! 19.9! 16.8! 19.4! 19.4 
Finished ,...m.cts 171.l! 179.9! 187.6! 209.3! 176.3! 203.6! 203.6 

Cisll in ..... 85.8! 72.2! S.4! 45.0! 36.1! 37.0! 36.9 

• aREfT ASSETS 1625.7! 1713.0! 1793.0! 1967.2! 1760.6! 1944.9! 1944.7 

llcaults p.yiblt 232.B! 245.4! 256.4! 287.3! 248.l! 287.1! 287.1 

llRDli CllPIT'l. 1393.0! 1467.7! 1536.6! 1679.9! 1512.4! 1657.7! 1657.6 
!==---! 

VMIATIIJf 1393.0! 74.7! 69.0! 143.2! -167.4! 145.3! - .1 
!-==-! 

8 

Accalllts reoiviblt 290.9 

R. 111teri1ls 419.8 
Consulibl15 342.0 
5pll't pirtS 632.2 
F•l nl l.p.g. .o e Mark in progress 19.4 
Finished p~ts 203.6 

Cllh in llnf 37.0 

ClllEIT ASSETS 1944.9 

Acautts payiblt 287.2 

llllKDI& OIPIT'l. 1657.7 

VMIATIIJI .1 

• 
I 11 11111111111 11 I I 111111111 II 111111 I 11111 11111111 II I 111 Ill 111111 I 



lllAY S.A. FEASIBILITY S1tl>Y IEPMTIEllfT DATE:OZ/10189 PMiE:6 
PliOJECT : lallA - alfTAIJER Ii.ASS FAC'TUW - llUllJ PIUJEtT IP/\8/88!006. 
ll.TEllMTI~ : Daublt ap«ity qatim - 90 tClls/diy apiitity frm mrt Page 4i0. 

1111111111111111111111111111111 

I FWDl:TICI Cl5IS mEll£ I 

1111111111111111111111111111111 

..,.ts in thausnf IS S 2 3 4 5 6 7 

•ma.£ cmrs 
bit 111tlri1ls 1211.0! 1460.6! 1752.6! 2093.8! 1744. 7! 2093.B! 2093.8 
r.msu.llles 954.8! 1072.3! 1136.8! 1401.3! 1223.1! 1401.3! 1401.3 
Utilities 807.9! um.o! 1164.1! 1328.1! 1139.2! 1147.2! 1238.0 
Spire ,..ts .O! .O! .O! .O! .O! .O! .o 
lllllpCle' (direct) 399.1! 399.1! 399.1! 399.1 ! JJl.5! 338.5! 338.5 

TOTll. WIRIA&.£ ams 3372.8! 3953.0! 4452.6! 5222.3! 4445.5! 4980.9! 5071.7 

ne a&TS 
lllllpCle' (indil'ltt> 70.5! 70.5! 70.5! 70.5! 70.5! 70.51 70.5 
Utiliti11 .O! .O! .O! .O! .O! .O! .o 
Spire ,..ts 316.1! 316.1! 316.1! 316.l! 316.l! 316.1! 31& •• 
Insurm llld CMrllRd 128.1! 140.4! 150.3! 168.3! 145.0! 1!15.0! 163. 
Ttchnial asist.nce 510.0! 340.0! 170.0! .O! .O! .O! .o 
Lnl r111ting 1.0! 1.0! 1.0! 1.0! 1.0! 1.0! 1.0 

TOTll. FllED ams 1025.7! 868.0! 707.9! 555.9! 532.6! 552.6! 551.4 

T 0 T A l 43'18.6! 4821.1! 5160.6! 5778.3! 4978.2! 5S33.5! 5623.1 

8 ! I~. 15 Y• 

WIRIAIU miTS 
Rill uttri1ls 2093.8! 1923.5 
Calsuubl11 1401.3! 1308.2 
utilitits 1282.8! 1197.6 
Spite pris .O! .o 
lt.!pCllllf' (direct I 338.5! 354.7 

TOTll WIRIAilE mm 5116.5! 4784.0 

FIIED mm 
ftlnpcMr hndil'ICtl 70.5! 70.5 
utilitits .O! .o 
Sp1r1 parts 316.1! 316.l 
Insurnt nl omtltid 165.1! 157.4 
Ttchnicil misbnct .O! 68.0 
Lind rtnting 1.0! 1.0 

TOTll FUED COSTS 552.7! 613.l 

T 0 T A l 5669.2! 5397.0 

• 
I 111111 I 111 1111111111 111 11 I I 

111111 I II 11 Ill 11111 11111 111 Ill I I I I 111111111 111111 111 111 I 11 I I 111 1111111 Ill 
1111 II I 111 I I II 1111 I I I II 111 11 111 I 111 11 I 111 II 



MAY S.A. FEASIBILITY ST1lrY IEPM1IENT 
Piil.ET : l&lllA - aJfTAIJIR aMS FM:TIRY - llHIJ PlllET P/lliA/88/006. 
11.TEllMTM : Dauble apacity aptiCl'I - 90 tmsldiy ~ity frm sun 

• 1111111111111111111111•111111111111111111111111111 

I PllDl:Tllll IIIS1S SDEll.E (DI UDl. ClREl:YI I 

11111111111111111111111111111111111111111111111111 

.... ts in tlDlsnl lS • 

VMla.E IIIS1S 
Rill utlrills 
CansullbllS 
Utilitia 
s,.,. prts 
.......,. (dira::tl 

TOTll. WRla.E IIIS1S 

nm 1I1S1S 
1111...-r (indirect) 
Utilitifl 

•
!ipil'I pil'h 
Insurm ind OVlrflNlf 
Tedlnial nsist.ce 
Lind renting 

TGTll. FIIED IIIS1S 

T 0 T A l 

2 

239.9! 
22.7! 

807.V'. 
.O! 

259.1! 

1329.5! 

70.5! 
.O! 
.O! 

64.0! 
.O! 

l.O! 

13:5.6! 

1465.1! 

289.3! 
25.S! 

1021.0! 
.O! 

259.1! 

1'14.9! 

70.5! 
.O! 
.O! 

70.2! 
.O! 

1.0! 

141. 7! 

1736.6! 

a ! .vg. IS y. 

YMIAllE IIIS1S 
Rill uttri•ls 
Consullblts 
Utilitits 
Spue p1rts 
Plll!pCllllr (direct> 

e TOTll YARIAaE tmTS 

• 

FIXED IIIS1S 
~ <indirect> 
Utilitits 
Sput pirts 
lnsutinef ilnd cwtrhud 
TIChnic•l nsistt111Ct 
Und renting 

TOTfL FIXED IIIS1S 

T 0 T A l 

414.7! 
33.3! 

1282.8! 
.O! 

293.5! 

2024.3! 

70.5! 
.O! 
.o: 

12.5! 
.O! 

l.O! 

154.1 ! 

2178.4! 

381.0 
31.6 

1197.6 
.o 

284.4 

1894.6 

70.5 
.o 
.o 

78.7 
.o 

l.O 

l:I0.2 

2044.8 

3 

347.l! 
27.0! 

1164.1! 
.O! 

259.1! 

1797.3! 

70.5! 
.O! 
.O! 

75.2! 
.O! 

l.O! 

146.7! 

1944.0! 

IATE:02/lvl89 P&: 7 

Page 471 • 

4 5 6 7 

414.7! 345.6! 414.7! 414.? 
33.3! 33.3! 33.3! 33.3 

1328.1! 1139.2! 1147.2! 12J8.0 
.O! .O! .O! .o 

259.1! 293.5! 293.5! 293.5 

2035.2! 1811.6! 1&.7! 1919.S 

70.S! 70.5! 70.5! 70.S 
.O! .O! .O! .o 
.O! .O! .O! .o 

84.2! 72.5! 12.5! 81.9 
.O! .O! .O! .o 

1.0! 1.0! 1.0! 1.0 

155.7! 144.0! 154.0! 153.4 

2190.9! lm6! 2042.B! 2132.9 



lllAY S.A. FaSIBILITY STlllY llPM11Blf 
PfllJECT : llMIA - moue a.ASS RETIRY - oom P11JJECT •JIM/88/006. 
M..~mE: Dldl1 ap1tity •tian - 90 tall/day Cipltity frm sbrt 

1111111111111111111111111111111111111111111111111111 

I fllllu:TICll miTS !DBll£ Ill flE8 llllECYl I 

1111111111111111111111111111111111111111111111111111 

..utts in tllausilld IS s l 2 

VMua.E ams 
t. MtlrillS 971.2! 1171.3! 
Cmsumlbles 932.1! 1046.8! 
utilities .O! .O! 
... ,.ts .O! .O! 
...,._. ldirectl 140.0! 140.0! 

TDTM.. VMiaE a&TS 2043.3! 2151.2! 

FJIED a!iTS 
1111..-r (indirect> .O! .O! 
utilities .O! .O! 
!ipll"t ,.ts 316.1! 316.1! 
Insurm 11111 Oftl'llNd 64.0! 70.2! 
TIChniCll ISSiSUnce 510.0! 340.0! 
l.nl rmti119 .O! .O! 

TDTM.. FIIED a&TS 890.l! 726.3! 

T 0 T A L 2933.4! 3084.5! 

8 ! 1'19· 15 y. 

VMIABLE miTS 
Rat uteri1ls 1679.1! 1542.5 
CanSUNbles 1368.0! 1276.6 
utilities .O! .o 
Sp.art parts .O! .o 
Pl.anpoller ldi red I 45.0! 70.3 

TDTM.. VMJABLE aSTS 3092.2! 2889.4 

FIXED aSTS 
lt.anpcMr lind i rect > .O! .o 
Utilitits .O! .o 
Sp1r1 p.arts 316.1 ! 316.1 
IMW'm .and awmrad 82.5! 78.7 
Technit.al .assist.anti .O! 68.0 
Lind rtnt ing .O! .o 

TDTM.. FIXED ams 398.6! 462.8 
! ..... ·~ 

T 0 T A L 3490.8! 3352.2 
!••••= 

3 

1405.5! 
1109.8! 

.O! 

.O! 
140.0! 

2655.3! 

.O! 

.O! 
316.l! 
75.2! 

170.0! 
.O! 

561.2! 

3216.6! 

4 

1679.1 ! 
13611.0! 

.O! 

.O! 
140.0! 

3187.2! 

.O! 

.O! 
316.I! 
84.2! 

.O! 

.O! 

400.2! 

3587.4! 

Ill 11 1111 111 11111111111 111111 I 11111 11 I 11 
1111 11111 111111 I II I 1111 I I 11111111111 11111111111 1111111 1111111 II I 11111 11111 II I II 

5 

1399.1! 
1189.8! 

.O! 

.O! 
45.0! 

2634.0! 

.O! 

.O! 
316.1! 
72.5! 

.O! 

.O! 

JllB.6! 

302'1.6! 

DATE:G2/10/89 Nli'E:8 
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• 
6 7 

1679.1 ~ 1679.1 
1368.0! 1368.0 

.O! .o 

.O! .o 
45.0! 45.0 

3092.2! 3092.2 

.O! .o 

.O! .o 
316.1! 316. 
82.5! 81. 

.O! .o 

.O! .o 

398.6! 398.0 

3490.8! 3490.2 

• 
11111111 I 111 111111 11 111111 



•Y S.A. FEASIBILITY STmY IEWmelT 
PAGET : lliillllA - COITAPER QA$ FAC11lff - llllllO FWJJECT IP/UiA/88/006. 
IUEllMTM : Wlt Cif*ily GPtiClll - 90 talS/Uy c..-.city frm st.rt 

• llllllllllllllllllf 

1 TURIOVER 1 

111111111111111111111 

Bottle 
Tiltllllil"IS 

494!.1! 
4103.S! 

2 3 

6'11.9! TISJ.7! 
5362.o• 6434.4! 

4 

9259.S! 
7686.9! 

5 

n16.2! 
6405.8! 

6 

9259.5! 
7686.9! 

7 

9259.S! 
7686.9! 

DATE:02/10/89 P&:lc 
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8 

9259.S! 
7686.9! 

9 

9259.S! 
7686.9! 

10 

n16.2 
6405.8 

-------------------------------!----!--- ---
9046.6! 11820.9! 141115.1! 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 16946.4! 14122.0 

TAXES .O! .O! .O! .O! .O! .O! .O! .O! .O! .o 

lET Sil.ES IB9l£ 
in lac.I currency 7474.91 '1167.3! 11720.7! 14002.3! 11668.6! 14002.3! 14002.3! 14002.3! 14002.3! 11668.6 

•~· ... · n ... fore-•1 ... · 91-currtney---- - .... !~ ....... !: .... ~;_...,2053_: .... 6; ............. ~464-: .... 4: ..... -~--..... 1 ; ................ ~453 .... ,...,;..,.!;_ ..... 2944_, ..... 1 ;_...,'Z9"'44""'.""'1 !-""''Z9"'44""':"'1 ;_..,.'1944_ ..... P_ .... ~4"'53"'."'4 
NET TOTAL 9046.6! 11820.9! 14185.1! 16946.41 14122.0! 16946.4! 16946.4! 16946.4! 16946.4! 14122.0 

Bottll!S 
Tilt llllirlS 

4943.1! 
4103.S! 

6458.9! TISJ.7! 
5362.0! 6434.4! 

9259.S! 
7686.9! 

n16.2! 
6405.8! 

cr.?W.S! 
7686.9! 

cr.?W.S! 
7686.9! 

9259.S! 
7686.9! 

9259.S! 
7686.9! 

n16.2 
6405.8 -------------__ .... , .... ,_ .... , ............. ------·· .. . , ................................................... , __ ........ __ .... 

Tot.I uin predicts 9046.6! 11820.9! 14185.1! 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 16946.4! 14122.0 

-------------------------............ -- ---·-- ............................. ---
Tot.I by-prmJCts .O! .O! .O! .O! .O! .O! .O! .O! .o 
========== ===ur!===== ===== === === === === === === ==== 

-..its in thousand 16 S 11 12 13 14 15 

Bottles 9259.5! 9259.5! 9259.S' 9259.5' 9259.S 
-~NrtS _________ 1686_._9' __ 1686_._9! _7_686_._9!_7_686_._9! __ 1686_._c; 

~ SALES RE'S«£ 16946.4! 16946.4! 16946.4! 16946.4' 16946.4 

TA XE S .O! .I)! .O! .O! .o 

t£T SAL5 R8JEME 
in local currency 14002.3! 14002.3! 14002.3' 14002.3! 14002.3 
in forei91 currency 2944.1 ! 2944.1! 2944.1 1 2944.1 1 2944.1 
•• $ 0 $ 0 0 •I' .... 

f ••••••••• ·~ 
NET T 0 TA L 16946.4! 16946.4 1 16946.4 1 16946.4! 16946.4 

=-=-------=--:as =:-=rsa•n___...1m-m ==-=====!,.,..,....,.,....., ..... 
Bottin 
TiblMl'IS 

9259.5 1 

7686.9 1 

9259.5! 
7686.9 1 

9259.S! 
7686.9! 

9259.5! 
7686.9! 

9259.S 
7686.9 ----.............. , .... ----···--- , ..... _ ........... , .... , ................. "'' , ................ _ .... 

Total 1t11n products 16946.4! 16946.4 1 16946.4 1 16946.4! 16946.4 .... ::: : 
Total ,by-prqducts 

,,.... . """•t•· ••••r .................. ., ...... I uu<t.,"'wcuuuuf uu u ow 

.o 
awaa '**F™mszsss:slmmmlsssmn::slzs:smm•s::s:::m lzs=-z 



MAYS.A. FEASIBILITY 51\DY IEPMTllNT llATE:02/10/89 fWiE: 19 
PlllET : l&llJA - IDfTAUIR USS FM:TIRY - ..UO Pll1JECI' JP/\liA/88/006. 
ll.TEllMTl\l : DaublR c.pitity ClltiCll - 90 tans/dly CiPICity frm sbrt Page 474. 

11111!1111111111111111111111111111111111111111111 • I PROFITABILITY SCHEDULE I 

1111111111111111111111111111111111111111111111111 

...,ts in thausind IS S l 2 3 4 5 6 7 B 9 10 

Grass Ale revm11 9046.6! 11~.9! 14185.1! 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 16946.4! 14122.0 
Tues nl dutie .O! .O! .O! .O! .O! .O! .O! .O! .O! .o 

IE 9lES RE\91£ ! 9046.6! UB'l0.9! 141115.l! 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 16946.4! 14122.0 
~tim casts m&.6: 4821.l! 5160.6! 5778.3! 4978.2! 5533.5! 5623.1! 5669.2! 5669.2! 4978.2 

6llSS PRIDJ:Tilll IWl&DI ! 4648.0! 6999.B! 9024.5! 11168.1! 9143.B! 11412.9! U32l.3! 11277.2! 11277.2! 9143.8 
Fi1Y11Ci1l chirg!s 1671.4! 1341.9! 1012.4! 788.l! 543.0! 352.l! 324.6! 296.9! 269.3! 241.7 

CA9t FUii ! 2976.6! 5657.9! 8012.1 ! IOB.O! 860C.8! 11060.6! 10998.7! 1~.3! 11007.9! 8902.1 
Depreci1tim 7755.2! 2755.2! 7755.2! 2755.2! 2755.2! 1546.8! 1546.8! 1546.8! 1546.8! 1546.B 

IHJSS PRIFIT ! 221.4! 2902.7! 5256.9! 7624.8! SIMS.6! 9513.8! 9452.0! 9433.5! 9461.1! • Tu on profit BB.6! 1161. l! 2102.8! 3049.9! 2338.3! 3805.5! 3780.8! :>773.4! 3784.5! 

NET PllFIT ! 132.9! 1741.6! 3154.2! 4574.9! 3507.4! 5708.3! 5671.2! 5660.1! 5676.7! 4413.2 

MmllATED am; PRIFIT 221.4! 3124.2! 8381.l! 160«i.9! 21851.6! 31365.4! 40817.3! 50250.9! 59712.0! 67067.4 
ACCLlll.ATED IET PRIFIT 132.9! 1874.5! 5028.7! 9603.5! 13110.9! 18819.2! 24490.4! 30150.5! 35827.2! 40240.4 

Retum 111 11les <vass> %! 2.4! 24.6! 37.1! 45.0! 41.4! 56.1! 5'5.8! 55.7! 5'5.8! 52.l 
Retum 111 Yles < net > % ! 1.5! 14.7! 22.2! 27.0! 24.8! 33.7! 33.S! 33.4! 33.5! 31.3 
Retum Cll equity % ! 1.3! 17.1! 31.0! 45.0! 34.S! 56.2! 5'5.8! 55.7! 55.9! 43.4 
Retum 111 inwstlent % ! .4! 5.7! 10.3! 14.81 11.4! 18.S! 18.4! 18.4! 18.4! 14.4 

R.O.S <gross> - iftf'i,e %! 2.4! 15.0! 23.9! 30.8! 33.0! 37.8! 40.8! 43.0! 44.6! 45.3 
R.O.S ( net > - iftf'i,e % ! 1.5! 9.0! 14.3! 18.S! 19.8! 22.7! 24.S! 25.B! 20.8! 27.2 
Ret. Ill equity - iftf'i,e %! 1.3! 9.2! 16.S! 23.6! 25.8! 30.9! 34.4! 37.l! 39.2! 39.6 
Ret. C11 invest. - 1verage % ! .4! 3.1! 5.5! 7.8! 8.6! 10.2! ll.4! 12.2! 12.9! 13.l 
Bruk-ew.n point % ! 96.l! 63.2! 46.0! 35.0! 39.6! 20.5! 20.5' 20.3! 20.l! 24.0 

e 
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MAY S.A. FEASIBILITY STlDY IEPMTIBIT DATE:02/l0/89 p;;. 
PADET : lMa - mmme 11J1SS AICTmY - 11uoo Piil.ET 1P11&Va11006. 
ILTBIMTI\'E : Double c.-=ity •tian - 90 tans/day c..,:ity frm st.rt Page .J76. 

~·········································· I fllllllrrl(J( COSTS Ill> CIS PRICE STllCTllE I 

I NRll6E 15 PllJU:Tl(J( Y8IRS I 

............................................... 

l!i • l!i s l!i s l!i s 
! .000 l!i S! % % ! per t. of! per t. of! per t. of! per t. of 

per yNI'! !r• 111ttr. !llAill PD.! Bottles !TiblaMreS 
! 19635 t. ! 14998 t. ! 105'l8 t. ! 43'19 t. 

Rat uttrials 1923.5! 24.5! 35.6! 98.0! 128.3! 99.2! 198.3 
Ccllsulibles 1308.2! 16.7! 24.2! 66.6! 87.2! 67.4! 134.9 
utilities 1197.6! 15.2! 22.2! 61.0! 79.9! 61.7! 123.5 
5pll't parts .O! .O! .O! .O! .O! .O! .o e flil ..... (dirKt> 354.7! 4.5! 6.6! 18.1! 23.7! 18.3! 36.6 

• ' ...... $ • , .. • ...... 'Ci:•• , .. • o I .. •'Ci: 

WIRla.E mm; 4784.0! 60.9! 88.6! 243.6! 319.0! 246.6! 493.3 

flillpme' ( indirKtl 70.5! .9! 1.3! 3.6! 4.7! 3.6! 7.3 
utilities .O! .O! .O! .O! .O! .O! .o 
Spll'f parts 316.1! 4.0! 5.9! 16.1! 21.1! 16.3! 32.6 
Insur.a and~ 157.4! 2.0! 2.9! 8.0! 10.5! 8.1! 16.2 
Technical issistince 68.0! .9! 1.3! 3.5! 4.5! 3.5! 7.0 
lnf renting 1.0! .O! .O! .O! .1 ! .l! .l ..... , ... ,. o I . oao I . ........ ., .... 
PIUU:TI~ FIXED COSTS 613.1! 7.8! 11.4! 31.2! 40.9! 31.6! 63.2 

TDTll. PAillll:TI<lt COSTS 5397.0! 68.7! 100.0! 274.9! 359.9! 278.2! 556.5 
I , ... 0 Io o .. , .. . ,,,., ,,,, 

Financial dli,.,es 509.0! 6.5! 9.4! 25.9! 33.9! 26.2! 52.S 
lll!preciatian 1949.6! 24.8! 36.l! 99.3! 130.0! 100.5! 201.0 

' .. , .. . .. , ..... I Ao' o o"O::'•I .. .. , 
TOTll. FIXED COSTS 3071.7! :W.l! 56.9! 156.4! 204.8! 158.4! 316.7 

6ROSS ll'ERATIN& COSTS 7855.7! 100.0! 145.6! 400. l ! 523.8! 405.0! 810.0 
Siles by-products .O! .O! .O! .O! .O! ,0! .o 

t£T lfERATIN& COSTS 7855.7! 100.0! 145.6! 400.1! 523.9! 405.0! 810.0 

Selling price 15517.4! 197.5! 287.5! 790.3! 1034.7! 800.0! 1600.0 
IWgin 7661. 7! 97.5! 142.0! 390.2! 510.9! 395.0! 790.0 
11i"9in in % ull ing price % 49.4! 49.4! 49.4! 49.4! 49.4! 49.4! 49.4 

~wm-rm 
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MAY S.A. FEASIBILITY STillY IEWm£NT 
PRJJECT : IBIEA - DJfTAltER I.ASS FfCTIRY - IJfIIQ P110JECT IP/lliA/88/006. 
ILTERMTM : Dlllble CipKity qttiCll - 90 tans/day c~ity frm swt 

~ ....... , ............. . 
I COST PRICE OOJITI[lf I 

.......................... 

us. 
YEl1l. y E\9.Ufl(lf 
cost prict ptr 

t. of Snl 
withmat deprteiitian 
•ith dlpreciitiat 

491.0! 
713.9! 

2 3 4 5 6 

413.3! 345.0! 307.2! 310.0! 275.4! 
598.1! 499.0! 436.1! 464.7! 347.7! 

7 

278.l! 
350.6! 

DATE:02/10/89 P&:ZZ 

Page 4i7. 

8 

279.l! 
351.5! 

9 

277.8! 
350.2! 

10 

293.1 
'S79.9 ................... _._. ________ , ... _ .................... __ ..,. ... --.... , ..................... , .......... _ .............. -.............. , ........................................... ,..,. __ _ 

cost prict ptr 

t. of 111in product 
•ithmat dlprtciitiat 
lfi th deprteiitiat 

~ E\QJJTillf 

•
t prict ptr 

of Snl 
without depreci•tiat 
•ithmat dlprtciitiat 

694.2! 
1009.3! 

491.0! 
713.9! 

5::9.4! 
780.6! 

448.6' 
650.6! 

450.3! 
651.2! 

407.5! 
590.6! 

400.9! 
569.1! 

375.3! 
541.0! 

404.5! 
606.4! 

359.4! 
453.B! 

361.5! 344.1 ! 
524.B! 489.0! 

363.1! 
457.6! 

333.0! 
465.B! 

364.3! 
4SB.7! 

325.3! 
449.3! 

362.6! 
457.0! 

319.3! 
436.8! 

382.• 
495.B 

316.E 
431.4 

.................. ____ , _______ , ___ ---··------....... --....... _........... ......................... . ........................... - ................... .... 
cast prict ptr 

t. of 111in prallct 
•ithmat deprteiitiat 
•ithmat depreciitiat 

Iii • 

YEIW. y E\llLUTl[lf 
cost price ptr 

t. of Snl 
without depreci1tian 
•ith depreciitian 

694.2! 
1009.3! 

11 

275.3! 
347.6! 

606.S! 
87'1.8! 

12 

274.0! 
346.3! 

543.l! 
7'l!.3! 

13 

2n.1! 
345.0! 

496.9! 
716.2! 

14 

477.2! 
692.7! 

15 

271.4! 270.1 
343. 7! 342.5 ________ ...... ___ .... ,.. ___ ................................................. , ....... __ , .. . .. 

At price per 
~ of Min product 
•ithout deprtei1tian 
with depreci1tian 

~ EIJO.UTI[lf 
cost price Pl" 
t. of Snl 

•ithaut iJlpr1ei1tian 
•ithout deprtei1tian 

359.2! 
453.6! 

312.6! 
422.9! 

357.S! 
452.0! 

309.0! 
415.8! 

355.B! 
450.l! 

305.9! 
409.B! 

lS4.1 ! 352.5 
448.6! 446.9 

303.2! 
404.6! 

300.B 
400.1 -·-· .... ·---·-·· .... ·----··--- ____ , ... , ...... __ ------

COit priCI ptr' 

t. of 111in product 
without dlprtei1tian 
without dlprtei1tian 

409.8! 
5'4.4! 

404.9! 
544.8! 

400.7! 
536.B! 

397.1! 
529.B! 

393.8 
523.8 ----------- ---··---- ·--- ---- :0:---

• 

~53.1! 

644.0! 
437.9! 
612.4! 

427.2! 
590.l! 

419.0! 
573.3! 

415.: 
565.9 



MAY S.A. FEASIBILITY snJ)Y IEWfTtENT 
PRO.ET : IBllllA - armma a.ASS~ - 111100 PllJJECT XP/l&V881006. 
11.TERMTI\t : Daublt apcity aptian - 90 tans/day up.city frm st.rt 

DATE:02/10/89 P&:24 

Page 478. 

11111111111111111111111111111111111111111111111111111111111111111111*11 ..... 

I CA9f FUii 9Hlll.E RR PllFITMILITY rM.YSIS: ECIJOUC RR EllTREPREJER I 
..... 1111111111111111~1 ... 11111111111111111111111111111111111111111111111111 

.utts in thausnl US S -1 2 

INFLOWS 

• 
3 4 s 6 

.O! .O! 9046.6! 11820.9! 14185.l! 16946.4! 14122.0! 16946.4 

OUTFLOllS 

lnvest.nt autliy m 
Productian casts 

11852.3! 18488.9! 
.O! .O! 

1607.9! 
4398.6! 

105.6! 
4821.1! 

95.4! 
5160.6! 

175.7! 
5778.3! 

1112.6! 
4978.2! 

163.4 
5533.5 

---------------!---!------------------

Tu an profit 

Sross present vilut it i.r.r. 
Net present vilut it i.r.r. 

amints in thousind US S 

I N F L 0 II S 

Net Yles revenue 

OUTFLOWS 

Invest.nt 111tliy m 
Production costs 

GROSS CASH FUii 
Tix an profit 

t£T CASH FUii 

8852.3! l&;:ll.9! 6006.S! 4926.6! 5255.9! 5954.0! 6090.7! 5696.9 

-8852.3! "111488. 9! 
.O! .O! 

-8852.3! -14625.2! 
"8852.3! -15420.1! 

3040.l! 
111.6! 

2951.S! 

1902.3! 
2053.1! 

6894.3! 
1161. l ! 

5733.2! 

8929.2! 
2102.8! 

10992.4! 
3049.9! 

7942.5' 

3412.4! 3496.0! 3404.5! 
3326.0! 3302.9! 3205.1! 

-11852.3! -27341.3! -24301.2! -11406. 9! - 84n. 7! 2514. 7! 
-11852.3! -27341.3! -24389.7! -18656.5! "11830.2! - 3887. 7! 

7 8 9 10 11 12 

8031.3! 11249.S 
2338.3;~ 

5693.0! 7443.9 

1967.6! 
1916.0! 

10546.0! 
1905.3! 

13 

2180.1 
2089.5 

21795.4 
9249.3 

14 

16946.4! 16946.4'. 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 16946.4 

7.6! 
5623.1 ! 

5630.7! 

11315. 7! 
37a).8! 

4.0! 
5669.2! 

5673.2! 

11273.2! 
3773.4! 

.O! 
5669.2! 

5669.2! 

11277.2! 
3794.S! 

1130.9! 
4978.2! 

6109. l ! 

8012.9! 
2942.2! 

175.1 ! 
5669.2! 

5844.3! 

11102. l! 
3806.5! 

.O! 
5669.2! 

5669.2! 

11277.2! 
3817.6! 

.O! 
5669.2! 

5669.2! 

11277.2! 
3828.7! 

5669.2 

11277.2 
3839.7 

7534.9! 7499.7! 7492.7! 5070.8! 7295.6! 7459.6! 7448.S! 7437.S =------------------ m_.':ll:W-!::i::s:-- ==--- ---------
Gross present vilut it i.r.r. 
Nit prftlftt vilut it i.r.r. 

ACCIJU.ATED 6ROSS CASH FUii 
ACClJU.ATED t£T CASH FUii I 

1734.6! 
1764.0! 

33111.1 ! 
16784.2! 

1367.0! 
1464.3! 

44384.3! 
24283.9! 

1081. 7! 
1220.l ! 

55661.S! 
31n6.7! 

608.0! 
688.7! 

63674.4! 
36847.4! 

666.3! 
826.4! 

74n6.S! 
Ut43.0! 

535.4! 
704.7! 

860SS.7! 
51602.7! 

423.S! 
586.9! 

m.o 
488.7 

97330.9! 108608.2 
59051.2! 66488.7 

r.aas:i-----•-aa:azsn ·:ns-=a :ais:::==isa!aa:aa:iwr:saa!=ww! ___ -=--•:1>••--.. •!aas-- ---
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MAYS.A. F£ASIBILITY STlllY IEPMMNT DATE:02/10/SC 
PRO.iECT : lliAfllA - COITAUER 9.ASS FACTIJrf - IJUllO PROJECT IP/lliA/8ll/006. 
AUERNATIVE : Dauble Cip«ity option - 90 tons/diy cap1eity fraa start Page 479 • 

• imlllts in thousand l.6 S IS !Silv.v1l. !T 0 T A L 

INFLOWS 

Net siles revenue 16946.4! .O! 'lm60.6 

0 U T F L 0 II S 

lnvestll!nt outlay <1> .O! ·4111.6! 2774!.9 
Praducti111 costs 5669.2! .O! 80955.7 

TOTM. ClJTFUllS 5669.2! -4177.6! 108697.7 

IHISS CASH FUii 11277.2! ~177.6! 124062.9 
T1r rm profit 38SO.B! .O! 45970.3 

E CASH FUii 7426.4! 4177.6! 78092.7 

• Gross present value at i.r.r. 265.0! 98.2! .o 
Net present value at i.r.,·. 407.0! 229.0! .o 

ACCllllATED IHISS CASH FUii 119885.4! 124062.9! 124062.9 
ACCllllATED E CASH FUii 73915.1! 7a>92.7! 78092.7 

m 11i thout fin111Cial charges before stlrt "" 

INTERJR. RATE CF RETlM - EIDDllC RI ENTREPREIEJt PRllR TO TAX : 26.42 x 

ImRJR. RATE CF RETlM - EmOIIC RI ENTREPAEJEJI AFTER TAX : 19.91 ~ 

• 



MAYS.A. FEASIBILITY ST11it DEPMTIENT DAT£:02/10/89 P&:26 
PROJECT : l8NIA - mtTAIIER a.ASS Ft1CTIRY - IJUDO PROJECT IP/lliA/881006. 
ll.TERIMTI\€ : Double c.,.city aptian - 90 tans/diy c.,.city frm swt Page 480. 

1111111111111111111111111111111111111111111111111111111111111111111111 • I rASH AJll SCl£lll1.E RR PllFITMILITY Mll.YSIS: F I NA NC: I Al I 

1111111*****111**11111111111111111111111111111111111111111111111111111 

..,..ts in thousind lS S -2 -1 2 3 4 5 6 

I N F L 0 II S 

N!t s.les l'l!VtllUI! .O! .O! 9046.6! 11820.9! 14185.1! 16946.4! 14122.0! 16946.4 

OUTFLOHS 

Silvage vilue .O! .O! .O! .O! .O! .O! .O! .o 
E .. ity 10160.0! .O! .O! .O! .O! .O! .O! .o 
RlpliCBlnt .O! .O! .O! .O! .O! .O! 1306.0! .o 
Dlbt service m .O! .O! 4291.4! 5561.9! 3632.4! 3781.5! 3536.4! TZ:J. 7 
Production casts .O! .O! 43'111.6! 48'll.1 ! 5160.6! 5778.3! 4978.2! 5533.5 ·--· . . 

TOTll. llJTFUllS ! 10160.0! .O! 8690.0! 10383.0! 8793.0! 9559.8! 9820.6! 6259.2. 

6ROSS CA9t AJll ! -10160.0! .O! 356.6! 1437.9! 5392.1! 7386.6! 4301.4! 10687.2 
TiX an profit .O! .O! 111.6! 1161.1 ! 2102.B! 3049.9! 2338.3! 3805.5 

tET CA9t AJll ! -10160.0! .O! 268.1! 276.8! 3289.4! 4336.7! 1963.2! 6881.7 

Gross present vilue it i.r.r. -10160.0! .O! 199.9! 603.3! 1693.7! 1737.0! 75i .2! 1408.5 
Net present vilue it i.r.r. -10160.0! .O! 172. 7! 143.2! 1365.7! 1445.3! 525.2! 14n.8 

=! 
ACCUU.ATED 6ROSS CA9t FUlf ! -10160.0! -10160.0! -9803.4! ·8365.4! -2973.3! 4413.3! 8714.8! 19401.9 
lmJU..ATED tET CA9t FUlf ! -10160.0! -10160.0! -9991,9! -9615.1 ! -6325.7! -1989.0! - 25.9! 6855.8 , __ 

MDUnts in thousind US S 7 8 9 10 11 12 13 14 

INFLOllS 

Net s.les rewnue 16946.4! 16946.4! 16946.4! 14122.0! 16946.4! 16946.4! 16946.4! 16946.4 

9 
OUTFLOWS 

Silvige nlue .O! .O! .O! .O! .O! .O! .o• .o 
E~ity .O! .O! .O! .O! .O! .O! .o• .o 
RepliClll!nt .O! .O! .O! 1306.0! .O! .O! .O! .o 
Dlbt service m 698.0! 670.3! 642.7! 615.l! 587.S! 559.9! 532.2! 504.5 
Production costs 5623.1 ! 5669.2! 5669.2! 4978.2! 5669.2! 5669.2! 5669.2! 5669.2 

TOTAL rurFUE ! 6321. I! 6339.S! 6311.9! 6899.3! 6256.7! 6229.1! 6201.4! 6173.7 

6ROSS CASH FUlf ! 10625.3! 10606.9! 10634.S! 7'02.7! 10689.7! 10717.3! 10745.0' 1om.1 
Tax an profit 3780.8! 3773.4! 3784.5! 2942.2! 3806.5! 3817.6! 3828.7! 3839.7 

JET CASH FUJt ! 6844.5! 6833.S! 6850.0! 4280.6! 6883.l! 6899.7! 6916.3 1 6933.0 

Gross prt11nt villll it i.r.r. 1048.3! 783.S! 588.1 ! 299.0! 331.3! 248.7! 186.6! 140.1 
Nit prt11nt Yilue it i.r.r. 1179.9! 945.6! 760.9! 381.7! 492.6! 396.4! 319.0! 256.7 

•w ··~ ·-· 10141:.;. ACQJU.ATED 6ROSS CASH FUlf I 30027.3! 40634.2 1 51268.7! 58491.4! 69181.l ! 79898.4! 90643.4! 
ACCUl.UTED NET CASH FUJI ! 13700.31 20533.B! 273cil.9! 31664.5! 38547.6! 45447.4! 52363.7! 59296.7 

~-··· !m 
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MAY S.A. FEASIBILITY STll>Y IEPMT1ENT 
PROJECT : llMIA - IDtTAltEk 9JISS AICTIRY - llUllO PllJJECT IP/IJiA/88/006. 
M.TEllMTI\f : llaublt CiPiCity apti111 - 90 tans/cay ap«ity frm swt 

MDli'ts in thauSi!ld IS S 

INFLOllS 

OUTFLOllS 

Si!Yigt Yilut 
E1uity 
Alpla.tt 
lllbt strYict <1> 
Praductiat costs 

15 !Silv.vil. !T 0 T A L 

16946.4! .O! 232760.6 

.O! -4177.6! -4111.6 

.O! .O! 10160.0 

.O! .O! 2612.0 
476.9! .O! 26816.4 

5669.2! .O! m955.7 

6146.l! -4177.6! 116366.6 

RJSS CASH FUii ! loal0.3! 4177.6! 116394.0 
Tu 111 profit 3850.8! .O! 45970.3 

IET CASH FUii ! 6949.5! 4177.6! 70423.8 

Gross present vilut •t i.r.r. 
Ntt present nlue •t i.r.r. 

105. l ! 
206.5! 

29.8! 
90.9! 

.o 

.o 

tallll.ATED RISS CASH FUii ! 112216.5! 116394.0! 116394.0 
tallll.ATED IET CASH FUii ! 66246.~! 70423.8! 70423.8 

11> •i thout firlillCiil dlirgts befort start •· 

I N T E R N A L R A T E 0 F R E T U R N - FINAICIIL PRiii TO TAI : 33. 58 % 

I N T E R N A l R A T E 0 F R E T U R N - FINAfCIM. AFTER TAI : 24.58 % 

Page .is1 • 
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BY S.A. FaSIBILITY Sl1llY IEflM11IJfT 
PllLET : lMllA - O!llJAIIER a.ASS FM:TfJIY - lllW PlllEr' •/l&/8B/006. 
._lBIMTM : Daublt ap.city aptiCll - 90 tms/diy a,.city frm st.rt 

' 

11111111111111111 

I AIJllED Wll£ I 
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XI. COBCLQSIOIS 

XI .1. ADVNITAGES or THE PROJECT 

All over the world e~pecially in developing countries food (and 
agro-industry) is one of the bigger priorities not only for the 
domestic consumption but also for the exportation with added 

value to generat~ foreign currencies. 

These products (fruit, vegetable, fish, milk, yogourt, oil, wine, 
honey, etc ••• ) could be packed in a large extent in glass 

containers. 

Pharmaceutical, phytopharmaceutical, chemical, cosmetics are more 
and more imported in bulk and packing done on the place of 
distribution requiring a large quantities of glass containers. 

An Ugandese glass containers industry, on self control by Uganda, 
will help also certainly the abovementioned industries in their 

development and their orientation to the exportation. 

It is also unanimously accepted that growth rate of domestic 
demand and consumption of glass containers are linked with the 

local availability of containers. 

Transportation of glass containers 
expensive. It is of course more 
containers where they are consumed. 

is difficult and very 
advantageous to produce 

The experience and the record up to now indicate also that 
whatever will be the evolution of the types of packing and the 
completion of the new material, the glass will keep an important 

share in the market of packing anywhere in the world . 

. I. 
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The main reason is that the glass has a lot important specific• 
qualities which cannot be substituted completely by other material 
like plastic, polytethylene, iron, steel, paper kraft, etc 

The main quality of the glass are perfectly hygienic and 
chemically inert, easily washable, recyclable, gas 
impermeable, odourless, rigid, transparent, high 

and vapor 
thermic and 

shock resistant, nice and attractive presentation, etc •.• 

In conclusion, the strategic aspect and the advantages of a 
polyvalent production plant of glass containers and tablewares as 
proposed in this study to be implemented in Uganda are evident. 
It should be emphasized by the fact that beverages sectors, food. 
and agro-industry have received a definitive priority and support 
from the Ugandese Authorities. 

These sectors of industry have an huge potential of demand and 
development in a near future and glass containers consumption 
will follow this quick evolution. 

The rate at which bottling capacity will grow is to a large 
extent dependent on the availability of glass containers. 

Also new Trade Marks of beverages are projected and demand of 

bottles will increase by the major factor that the inventories • 
required by bottlers to stock newly completed filling 

installations will increase. 

We conceived the plant 
tablewares. The combined 
(tablewares 2 times 

to produce glass containers but also 
capacities, the combined selling prices 

the selling prices of the bottles) 

allocated to this project : 
- the most efficient combination of machineries and equipment 

linked together in one production plant ; 
- a flexible production program ; 
- a feasible return on capital/investment. 

./. 
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Also, as the plant will be located in Kampala (U~nnda), the 

advantages of local production compared with importation are : 

- Demand will be satisfied more easily and quickly. 

- Transport, handling costs will be reduced. 

- Breakage during transport will be reduced. 

- Production could be more easily and more quickly adapted to the 

demand. 

- Direct buying ex glass factory by the bottlers will reduce the 

selling cost. 

The design of the plant as proposed could accept easily and 

cheaply a doubling of the production capacity when the market 

could absorb it. 

The reuse of existing glass factory (Madhvani Group) in Kampala 

will reduce the cost and the time of implementation of a glass 

industry in Uganda. 

Finally, we like to mention that as the weight of amortization in 

the cost price of the produced containers is relatively high 

(most of the equipment of the plant are imported) a long delay to 

decide and implement the glass containers and tablewares plant in 

Uganda, will have a financial defavorable impact on the 

profitability of this project. 

. I. 
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CONCLUSIONS AND RECQMMENOATIONS 

l. BASIC ALTERNATIVE 

This basic al:ernat~ve consider the use of a 50 t/day furnace 

feeding single gob process machines up to the fifth year of 

production. At ~hat. time the furnace will be increased to a 

90 tons/day and it ~ill feed double gob process machines. 

This alternative is viable 

- The I.R.R. on 15 years = 15.l %. 
- The average return on ~quity bf.comes positive from the 

third year of production 0. 8 \, and the same average e 
return on 15 years is 36.8 \. 

- Past the fifth yeci-r: of production, the break even point 

decreases below 50 \to reach 18.7 % at the 15th year. 

An increase of the selling price by 10 % will give an !.R.R. 

of 17.1 %. 

A reuse of the existing site of the old factory of the 

Madhvani Group will allow a reduction of the investment of 

about 2,4 million U $ and improve the !.R.R. up to 16.4 %. 

The impact of a reduction of 5 \ of the selling price f ram 

the exported tablewares is insignificant. We should thus~ 
recommend this policy in order to facilitate the penetration 

of the foreign market. 

2. ALTERNATIVE J : 

30865 

This alternative consider the use of a 90 t/day furnace 

feeding double gob process machines from thP, start up of the 

factory. 

.I. 
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This alternative is obviously more profitable than the basic 

one. 

- The !.R.R. on 15 years = 19.9 \. 

- The average ::eturn on equity is positive from the first 

year of production : 1.3 %, and the same average return on 

15 years is 45.2 \. 

- Past the second year of production, the brea~ even point 

decrease below 50 \to reach 18.7 \at the 15th year. 

3 . RECOMMENPATIONS 

30865 

The alternative J is more profitable. 

However it must be noted that only the basic alternative of 

the project could start immedi" tely as the present market 

demand is only sufficient to absorb the production of single 

gob machines, with a furnace of 90 t/day. 

In any case, the market demand will only be sufficient in 

1995-96 to absorb the production of double gob machines with 

a furnace of 90 t/day. 

The only two options ;o be considered are 

- Either to start immediately the basic alternative with a 

furnace of 50 t/day. 

- Or to wait 2-3 years before starting the alternative J with 

a furnace of 90 t/day. 

Considering the Ugandese Government recommendations to 

start the project as soon as possible, our recommendations 

are : 

. Start with the basic alternative immediately . 

. Obtain a tax holiday period from the Ugandese Authorities . 

. Use the existing plant (Madhvani group) if a suitable 

agreement can be found between both parties . 

. Penetrate the tablewares export market of tablewares with 

a lower selling price. 

./. 
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XI. 2. CllARCES FOR IMPI.EMENTIRG THE PROJECT 

OUTLOOK OF UGANDA IS IMPROVING EYERY DAY. 

Political situation. 

- Substantial improqements are achieved in the internal security, 
situation oughting to bring a cut in the crippling level of 
military expenditure. 

The Government seems today to have sufficient political support 
• to put an end to the corruption and smuggling which are so 

damaging to the economy. 

• 

• 

- Relation with Kenya seems more quite. 

- The Goverill'l!e~t embarks on reconstruction in the North. 

The economy is looking stronger, performance in 1987 and 1988 in 
term of percent growth in G.P.D. is continuing to be at least at 
6 % and over, with reasonable good prospect for the future price 
of coffee, the main export. 

Unfortunately, industrial sector (mainly large scale industries 
like : textile, tobacco, beverages, wood and paper products) has 
been extremely hard hit by the economic and political troubles of 
the late 1970 and early 1980 and by 1986 output was estimated to 
be little more than a third of post-independence peak levels 
achieved in 1970-1972. 

Today, 21 per cent of the Ugandese resources is allocated to the 
industry (and another priority : tourism) under rehabilitation 
and development plan (1987-1991) which received a full support of 
the donors who pledged around 300 Mios USD/y. The main aim is to 
promote self-sufficiency in consumer goods and develop linkages 

with agriculture . 

•I. 
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This could concern both alternatives of this glass container 
project through rehabilitation of the existing plant or through 
the implementation of a new factory. 

We can conclude that the Governmental plan is f avourising 
development aJ.so of beverages and food for domestic consumption 
but also for the needs of tourism (which was the third larger 
earner of foreign exchange until 1972). Linked with beverages and 
food, bottles consumption will automatically increase. The 

development of the production will be very significant and fast 
as the actual consumption is rather small compared with the 
average consumption of beverages (for instance) in Africa. 

As the percentage of the present utilization of the bottler• s 
plant capacity is small (± 20 %), the domestic projected increase 
of consumption of beverages in Uganda will be satisfied with a 
limited investment cost for the beverages industry. And, in 
parallel, if the hollow glass factory is implemented and designed 
also for a future doubling of production, prospects of a smooth 
development of these two industries are very promising. 

When compared with neighbouring countries (G.N.P. between 200 and 
300 USD/y) the average growth rate consumption of beverages and 
bottles around 12 % year or above, as per this study, is quite 

realistic. 

A new issue of the incentives (which will concern also glass 
industry) to attract foreign investment together local promoters 
will place Uganda in a situation at least equal to the 
neighbouring countries if not better. Selling containers will be 
eased by the fact that the market for many goods is very far to 
be saturated in Uganda and for the present time no alternative 

package is locally produced. 

. /. 
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Uganda is also in the P.T.A.* countries and benefits of the same 
privileges. 

From 1986 it is quite generally admitted that the political and 
economical situation in Uganda have been considerably cleared, 
stabilized and improved. 

We observe that growth rate figures forecasted two or three years 
ago for any subjects (G.N.P. G.D.P.) appear to be too 
pessimistic for 1988 and subsequent years . 

* P.T.A. Prefered Trade Area (agreement between about 20 

African countries to favorise commerce between themselves . 

. I. 
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PROMOTQRS AND INYESTQRS ARE INTERESTED. IN PRINCIPLE. IN THIS • 

GLASS PROJECT. 

As we contacted potential promotors and investors before 

having the conclusions of this study, the results of our 

meetings were only indicative. 

In principle, the following entities are interested to 

cooperate to implement this project : 

A.- public sector, f .i. Ministry of Industry [through Uganda 

Development Corporation or through bottlers (Nile • 

Breweries)], eventually Ministry of Defence, 

and 
- private sector, f .i. bottlers (Uganda Breweries, Lake 

Victoria Bottlers) together with private investors like 

Spear Motor, Nile Glassworks Ltd. 

B. Different international financing organizations have 

c. 

already marked interest for this project A.D.B. 

(Abidjan), E.A.D.B. (Kampala), F.A.D., O.P.E.C., F.E.D. 

Madhvani group involvement could be also analysed either 

through equity participation (bringing their site as 

share in the new company) or by selling their existing 

site of the old glass plant to the new shareholders. 

Anyway further investigations will be done in due time and 

this list of potential cooperations is of course non 

exhaustive but very encouraging and promising for a quick 

implementation of this project. 

. I. 

• 

• 



• 

• 

• 
30865 

Page 495 • 

FINANCING COQLD BE RAISED. 

Flow of investment aid is beginning to have a real impact on 
the economy which should encourage donors and International 
financing organization to have confidence and long term aitl 
to Uganda and to viable projects. 

We recorded summaries of the main contacts or interviews (but 
these are not !imitative) concerning the potential financing 
of this project. 

- Foreign currencies 

• A.D.B. (Abidjan) and E.A.D.B. are in principle very much 
interested in the financing of this project (refer to 
telex enclosed in annex 9.) • 

. B.E.I. (C.E.E.) could allocated part of its : 
credit [allocated via U.D.C. (Uganda 
Corporation) for the 5 years plan ( 1985 -

30 Mios USO 
Development 
1990) l but 

decision, priority and conditions remain under the 

Ugandese Authorities . 
. European credit Development Fund is not interested • 
. Belgian Credit [through Agence de Cooperation et 

Developpement (A.G.D.C.)] could be available . 
• Italian Credit (covered by SACE) could be available at an 

interest rate of 8. 2. \ y in USO for 7 to 8 years 

reimbursement after start up of the plant • 
• Swiss and German Credits are also available at similar 

conditions . 
. Development Finance Co of Uganda Ltd could be interested . 
. S.F.I. and World Bank seem not interested. 

- Local curren~ 

For local expenses (civil works and erection works), U.D.B. 
or U.C.B. are the main interlocutors interested to finance 

the local part . 

. I. 
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Public sector share (probably through Uganda Development 
Corporation - U.D.C.) could amount 20 to 40 % of the total 
equity. If it is the case, a bank guarantee for the foreign 
loans could be obtained from the Ugandese State. 

In short, we estimate that the chances for implementing the 
project are far much better than a few years back and chances 
to enter definitively in the process o~ final decision for 
the implementation should not be lost or postponed, for the 
main following reasons : 

a. political situation of Uganda is under control and 

• 

pacification of the whole country is very promissing ; • 
b. the results of the economical measures to reactivate and 

rehabilitate the priority sectors generating foreign 
exchange appear to be fruitful and realistic ; 

c. privatization and subsequent reorganization to generate 
profit are on the process ; 

d. five years plan with priorities have been issued and 
International Financing Organization and Donors have 
definitively decided to allocate founds to support this 
program ; 

e. beverages and food industry (amoung the priorities) will 
be the ones which will grow faster as market is existing 
and Ugandese consumption far below the ones in 
neighbouring countries ; 

f. glass containers production plant designed with a 
polyvalent and flexible production program will be adapted 

easily to the domestic demand ; 
g. important Ugandese Industrial promotors are definitively 

interested in this field of industry. Of course, it should 
be admitted that the establishment of a glass factory is 
always a capital intensive venture which will have a 
better performance only on a larg~r scale of production 
which will most certainly happens after 4 to 5 years of 

operation when domestic demand will be largely higher than 

the present one ; 

. I. • 
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h. main raw materials, manpower and (eventually existing 
infrastructure's site on right location and buildings to 
be rehabilitated) are available to start a production of 
glass in Uganda within European stardards ; 

i. feasibility of this project is sufficient and on macro
economic point of view it is evident that spare of foreign 

currency is important ; 
j. as per a purely money earning point of view it is clear 

that the prospect for increasing significantly the earning 
after 4-5 years is very good because, at that time, the 
production could be doubled to satisfy the domestic 
demand. Consequently it would be advisable to wait 4 to 5 
years when the market will be sufficiently developed to 
make the project profitable at the start up of the plant ; 

k. Uganda needs a glass container and tablewares factory, 
local (and foreign) promotors are willing to participate 
in this project principally the bottlers who know the 
excellent prospect of the market and the profit from this 

business. 

But Uganda Authorities have to definite a clear policy to 
promote and allocate incentives for such a project in an 
attractive way and environment to allow and ensure a 

reasonable profit • 

. I. 
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ANNEX 1. 

SCOPE OF WQRK OF THIS FEASIBILITY STUDY. 

AS DEFINED BY QNIOO AND THE GOVERNMENT OF UGANDA. 

1. Study and review of all available data and studies related to 

glass containers and tablewares sector. 

2. Market study and plant capacity : estimation of the size, 
structure and demand characteristics. The demand projections 
for the domestic and export markets. Sales forecast. 

Production program. Plant capacity . 

3. Raw materials survey geological investigation with 
particular reference to the assessment of composition, 
uniformity, physical-chemical--mineralogical characteristics, 
quantity and reserve, overburden, exploitability, location 

and topography of the raw material components. 

4. Plant location public and locational policies, financial 

5. 

and other concessions and incentives. Environmental 
considerations. Assessment of energy, transport, water, 

communications. 

Project engineering project 

quantities, 
technology 

manpower requirement, 
and process. Imported 

layout, materials flow 
organigrams, choice of 

ar.d domestic equipment. 

Structures and civil works. Site preparation, building. 

6. Plant organisation and overhead costs production costs, 

services costs, plant overheads, administrative overheads. 

7. Manpower manpower planning for operational phases. 
Supervisory and managerial staff. Foreign experts. Training. 

8. Implementation scheduling 

of the project . 

3088S 

time scheduling of the execution 
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Financial and economic evaluation : total investment costs, 

including foreign and domestic, project financing, production 

costs and financial evaluation and sensitivity tests. 

. I. 
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A N N E X 2. 

SOURCES OF DATA· 

Data, directly or indirectly relating to the scope of work, has 
been collected in 

Uganda ministries, banks, institutions, university, public 
and private companies, geological center ; 
Neighbouring countries : Kenya, Tanzania, Zaire, Rwanda, 
Burundi ; 

- Europe : embassies and cormnercial representations ; 
- International institutions World Bank (S.F.I.), UNIDO, 

• E.E.C. ; 

• 

International financing institutions 
A.D.B., E.A.D.B., B.E.I. ; 
Private companies and institutions ; 

World Bank (S.F.I.), 

- Glass manufacturers and exporters ; 
Manufacturers of equipment for glass industries ; 

- Manufacturers and suppliers of ingredients for the manufacture 

of glass ; 
Glass institutes and associations of glass manufacturers ; 

- P.L.M. laboratories in Germany. 

Prefeasibility and feasibility studies done by : 
a. Mr. MONTAGNE (1979) for UNIDO concerning a glass project in 

Burundi. 
b. Italian and English consultants for a 50 tons/day glass 

factory in Uganda for MIS Nile Glass works, Kampala in 1982. 
c. Geoconsultant (Holland) for a flat glass factory in Uganda, 

Jan. 1982. 
d. Planco consulting (Hamburg) for Nile Glass works in 1983 for a 

factory of J.3,000 tons/year containers + 2,400 tons/year 

tablewares in 1985. 
e. Howard Humphreys (Kampala). 

Reference is made to the source of interest throughout the text 

of this report in the relevant sections . 

. I. 
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ANNEX 3. 

LIST OF PERSONS WHO GIVE US THEIR SUPPQRT AND ADVISE. 

- UNIDO RESIDENT REPRESENTATIVE IN UGANDA MRS CHENERY-HESSE. 

- UGANDESE AMBASSADOR IN BRUSSELS EXCELLENCY MR CH. K. KATUNGI 
AND THE COMMERCIAL ATTACHE. 

- BELGIAN AMBASSADOR IN NAIROBI EXCELLENCY MRS CHR. FUNES-NOPPEN 
AND FIRST SECRETARY MR M. ARDUI 
AND THE COMMERCIAL ATTACHE. 

- BELGIAN CONSUL IN KAMPALA MR W. HOES. 

- MINISTRY OF INDUSTRY 
DEPUTY MINISTER MRS G. NJUBA 
PERM. SECRETARY MR OKUTU 
COMMISSIONER MR T. LANGOYA 
SENIOR INDUSTR. ADVISER MR J. MAMBULE 
COMMISSIONER FOR TECHN. MR KAGODA. 

UGANDA DEVELOPMENT CORPORATION (U.D.C.) 
DIRECTOR PROJECTS & RESEARCH DR. G.S.B. KINYATTA 
DIRECTOR DR. MR SSALI 
ECONOMIST MR J. NSUBUGA. 

- MINISTRY OF DEFENCE 
P.S. MR KABAYA 
SECRETARY MR KOBEWO. 

- MINISTRY OF ANIMAL INDUSTRY AND FISHERIES 
COMMISSIONER DR A.B. KALYEGIRA. 

- MINISTRY OF AGRICULTURE 
P.S. MR MULIIBI. 

- MINISTRY OF HEALTH 
P.S. MR OGOLA 
UNDER SECRETARY MR C.W.H. WAMALWA 
DIRECTOR OF MEDICAL SERVICES DR. KYABAGGU. 

- MINISTRY OF FINANCE 
D.G. CUSTOMS PROF. MR KARUGIRE 
COMMISSIONER TAXATION MR G.W. MUCERWA. 
MRS LUBEGE - OCAILAP - KYAMUGINA - MUKARA -
TIBEKINGA 

- MINISTRY OF HOUSING & URBAN DEVELOPMENT 
CHIEF PLANNER MR D. KAJUGIRA 

MR IV. TIBENDA. 

- MINISTRY OF ENVIRONMENTAL PROTECTION 
UNDER SECRETARY MR. G.W.C. SERWADDA • 

30885 
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- MINISTRY OF PLANNING 

- MINISTRY 

DIRECTOR MR O. ONKAR 
MR P.K. KAYISO 
MR K. ASSAMI 
MR CH. BIMWE 
MR OKOU LONGA. 

STATISTIC DEPARTMENT 
CHIEF MR P.K. KAYISO 

MR J.W. MUBIRU 
MR H. LUTAYA. 

- MINISTRY OF LAND & SURVEY 
P.S. MR P. BAKASHABARUHANGA 
DIRECTOR MR I. TIBENDA. 

- UNIDO 
(VIENNA) DR. v. KLYKOV, the UNIDO Backstopping officer of 

the project 
MR A. PAGANI, Field adviser (SIFDA) 
EXPERT DR. A.D. MONTEIRO 

(NAIROBI) 
(UGANDA) 

MR S. SARMA (for privatization) 
MRS I. UNAMBOOWE 
MR G. LEONE. 

- WORLD BANK - RESIDENT REPRESENTATIVE (UGANDA) MR GR. SLADE. 

- I.F.C. - RESIDENT REPRESENTATIVE (NAIROBI) MR E. KEPPER. 

- F.A.O. - RESIDENT REPRESENTATIVE (UGANDA) MR RAVI P. AWASTHI 

- C.E.E. - DELEGATE MR KARL ffARBO 
ECONOMIST ADVISOR MR T. HIGHAM. 

- E.A.D.B. (KAMPALA) - DIRECTOR (appraisal) MR RUTA BINGWA 
MR G.R. RUHURIRA 
MR KAMILGWA. 

- U.D.B. - MANAGER MR NUGONYI. 

- UGANDA ELECTRICITY-BOARD 
CHIEF COMMERCIAL ENGINEER MR Y.B.K. MPACI. 

- GEOLOGICAL SURVEY & MINES (ENTEBBE) 
DEPUTY COMMISSIONER MR S.A. MBOIJANA 
MR TUHUMWIRE 
MR SEKAMWA. 

- CENTRAL MEDICAL STORE (ENTEBBE) 
CHIEF PHARMACIST MR J.V. OIDU 
ADVISE~ MR CHRISTENSEN. 

30885 
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- UGANDA RAILWAYS 
MANAGING DIRECTOR MR CH. KARAMAGI 
CHIEF TRAFFIC MANAGER MR WMAMEBA 
CHIEF TECHN. SERV. MR KWESIGA. 

- SPEAR MOTORS LTD 
CHAIRMAN MR G. WAVAMUNNC 
DIR. FINANCE MR CH.N. KIKONYOGO. 

- MADHVANI INTERNATIONAL GROUP 
(KAMPALA) MANAGER MR E. OKELLO 
(NAIROBI) DIRECTOR MR O.G. KAPOOR 

UGANDA AFFAIRS DIRECTOR MR J.C. TREVIDI. 

- DIAMOND TRUST (KAMPALA) 
MANAGER MR. H.F. PULLE . 

- NILE GLASS WORKS LTD 
DIRECTOR MR JOS. KYANGWA. 

- FOURWAYS INVESTMENT CO 
MANAGER MR M. TOBAN!. 

- NATIONAL ENTERPRISE CO 
ADJ. D.G. MRS M. BABAZI 
CORPORATE SECRETARY MR. AYENA/OOONGO 
DIRECTOR MAJOR J. MWGBAZE. 

- U.N.D.P. (UGANDA) 
SEN. AREA OFFICER MR AART. A.J. UDO . 

- UGANDA BREWERIES 
CHIEF EXECUTIVE MR E.M. KUBA!. 

- NILE BREWERIES 
CHIEF ENGINEER 
SECRETARY MR MUSISI-KINTU. 

- DAIRY CORPORATION 
GENERAL MANAGER DR. J. HABYARIMANA GAHIMA. 

- L.V. BOTTLING CO 
GENERAL MANAGER MR KAYONGA. 

- EAST AFRICAN DISTILLERIES 
GENERAL MANAGER MRS EVA ADENZO. 

- EDIBLE OIL & SOAP INDUSTRY 
GENERAL MANAGER DR. P.K. KAKWENZIRE . 

- SCHWEPPES (KAMPALA BOTTLERS) 
PRODUCTION MANAGER MR P. MUSYORI. 

. I. 
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- MASAKA GROWERS CO (MASAKA) 
SUPERVISORY MANAGER MR S~ERUUMA 
VICE CHAIRMAN MR A. MUTAAh~ 

- NILE CRYSTAL SPRINGS 
MANAGER MR M. NAGUYO 

- JUBILEE ICE & SODA 
PROD. MANAGER MR CR. NJOUMA 

- CENTURY BOTTLING 
MRS BAGALA-LIWU 

- HOWARD HUMPHREYS (KAMPALA) 
MANAGING DIRECTOR MR KIBIRIGE. 

' 30885 
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A N N E X 4. Page SOS. 

INTRODUCTION TO 
EMHART l.S. MACHINES 

• TheBaslcs 

EMHART l.S. (Individual Section} glass container 
forming machines today consist mainly of six, eight 
or ten individual sections. Each section may 
produce from one to t~ree containers at a time. 
Machines are referred to in these specific terms. 
for example: l.S. - 8 Section Double Gob 4% •. 
This describes an individual section machine. with. 
eight sections each accommodating two sets of 
molds (Double Gob} with centre distance of 4% • 
between mold centres. 

The Type E machine originally introduced around 
194 7 and continuously improved has long enjoyed 
the reputation as the standard of the industry. 
The Type F machine with expanded centres 
double gob and unique improvements was intro
duced in 1966 with triple gob •F• machines being 
introduced shortly thereafter. In 1969 the Type E 

_ was combined with selected improvements from 

•
' the Type F to prxtuce the EMHART Type EF 

machine. 

The latest addition to the EMHART LS.Machines is 
the Type A.l.S.Machine (Advanced l.S.Machine}, 
introduced in 19 76. It incorporates all the novel 
features developed by EMHART during the past 
years. 

TheProcesa 

In the LS. process. gobs of molten glass are fed by 
an EMHART feeder into a ·blank· mold. Initially 
forming begins either by blowing or by the action 
of a pressing plunger from beneath. The resulting 
upside down parison-the partially formed bottle
is then inverted as it is transferred from the blank 
mold to a right-side-up position in the ·blow· mold 
where the body is blown into shape while the next 
parison is being formed in the blank mold. 

The finished ware is removed by the -iake-our 
mechanism, partially cooled on the ·dead-plate• 
and moved away on a conveyor in a controlled 
fashion for stacking in the annealing lehr. 

Two methodS of LS. forming are used. ·blow-and
blow• and •press-and-blow· which is also knC;wn 
as the "62 process•. Blow& Blow is used primarily 
in the production of narrow neck ware. Press& Blow 
is normally used for wide mouth containers. but 
with special narrow neck press and blow 
equipment it may be used also for narrow neck 
contamers. 
EMHART machines are designed for either 
methods and are easily interchangeable in the field. 

Blow & Blow process ~ PIU<SID 'ro PRDX:E rorrIES IN ~) 

+ 
Vacuum 
Forming 
and 

Settle Counter Transfer Internal 
Delivery Blow Blow from Blank Mold to Blow Mold Reheat Cooling Take-out 

Press & Blow process '(roR JAR; ~) 

f ~ 
• "" 

fl 13 I 1 ' ! .I lu .... l..L_ 
• 

Vacuum 
Forming 

• and 
Transfer Internal 

Delivery Loading Pressing from Blank Mold to Blow Mold Reheat Cooling Take-out 
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Production speed per mold cavtty 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

Containers made by Blow & Blow process 
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Production Rates • Production rates vary with the type of machine. the 
type of ware and the number of molds. The smaller 
the ware. the faster the machine can normally be 
run and the greater the production. Presently. the 
only way to machine-form a gallon jug is by single 
gob. On more conventionally sized ware. double 
gob can be used wit.'l increased production speed 
of up to 100" over single gob. From double to 
triple gob. the increase can reach 45'1. and higher. 
Productivity is also increased by increasing the 
number of sections, thus an 8 section machine 
normaly provides close to a 33'1. increase over 
comparable 6 section operation. 

1he choice of a speciftc LS. model to attain minimum 
cost per container produced depends upon the type 
of ware, amount of flexibility and length of runs 
required. 

The LS. machine provides the highesi Z>peed per • 
mold of any known glass container process. it's 
flexibility as to ware size and shape at maximum 
mold rates is its main ~haracteristic. 

Example: 8 section DG process - 16 mol1 cavities 

• Containers made by Press & Blow process 

12 



6 SECI'ICN s:; - ex; 4 1/ 4 • for UgaOOa.. Page 50i. 

EMHART l.S. MACHINE 
TYPEEF 

• The LS. Machine Type EF was introduced in 1969. 
Its main characteristics, the detachable section 
frames and the bed level manifolds and piping have 
produced a most favourable response in the glass 
industry. 

The detachable section frames may be individually 
removed and quickly replaced with previously 
overhauled complete sections during an in-plant 
overhaul The bed level manifolds reduce overhead 
piping to a minimum and allow greater accessibility 
to the working area 
Today's standard EF Machine :s equipped with gob 

13 

6,8 & 10 SECTION SG, 
DG4%"&TG3" 
6,8 & 10 SECTION DG 5}'2" 

distributor. wide uprigh~s incorporating pressure 
regulators and gauges. electrical drive system. 
magnetic conveyor drive and a number of other 
important operating features. 

LS. Machine Type EF-8 5 ~· 



Container specification Single gob 

blow/blow 

Max. body diameter 178mm 
Max. body height under finish 349mm 
Min. body height under finish 35mm 
Max. finish diameter 76mm 

• Reduced by 10 mm with vacuum forming 
.. With modifications 

Page 508. 

Two basic models of the EF Machine are available • 
with section frames of either 4 % ·• or 5 ~ .. mold 
centre distance. 

The choice of the appropriate model depends on 
the type of ware produced. e.g. the 4% ··Machine 
for single gob. medium size ware double gob and 
small ware triple gob application. the 5 ~ ·· Machine 
for the production ot medium and larger type ware. 

Both 4% ·and 5~ • EF Machines are available in a 
6 or 8 Section configur:ition. However. although 
similar in appearance. the section frames of the 
two machines are not interchangeable. 

Container apedftcatlon limits 

4% .. Machine 

--
4 % •• double gob 3" triple 

gob 

press/blow blow/blow press/blow blow/blow 
- ... 

178mm 90mm• 90mm• 50mm 
280mm 305mm .. 229mm 250mm 
48mm 32mm 32mm 35mm 

120mm 48mm 83mm 30mm 

5~ .. Machine 
·-

Container 
specification 

5~ ··double gob 

blow/blow press/blow 

Max. body diameter 111 mm• 111 mm• 
Max. body height u. t 342mm 229mm 
Min. body height u. f. 48mm 32mm 
Max. finish diameter 48mm 90mm 

14 
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A N N E X 5. 

Tt.IMDLEll 11 .1 

------ _.---
TtlMDllm l'.:? 

TtMBIZR P.j 

I 11111 Ill 111111111 Ill 11111111 1111 1111 I 11 I 11 1111111 I 1111111 I I 1111111111 11111111 11111 II 

Capacity : cl. 11 
Weight : g. 265 
Height : mm. 120 

Capacity : cl. 20 
Weight : g. 1~5 
Ileight : :cm. 94 

Capacity : cl. 29 
W••iJ.";hi. : IT.· 1~:1 

lle i~h·t : lllUl. l.:.!O 

Capacity : cl. 14 
Wei'11t : g .1~5 
Height : mm. i7 
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mmu:n P.5 

Tt1MBIER p. 6 

TUMnrPn P.8 

A 
B 
c 

A 
B 
c 
D 
E 

A 
B 
c 
D 
E 

A 
B 
c 
D 
E 

··~- -
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.. 
• 
I 

C01pncity {cl.) 

22 
15 

9 

Capacity (cl.) 

25 
22 
15 
13 
9 

Capacity -(cl.) 

25 
22 
15 . 9 
2.5 

Capacity (cl.) 

25 
22 
15 
13 
9 

• 
Weight (g.) 

170 
120 

80 

Weight (g. 
195 
160 
1:?6 
100 

90 

\\'eight (g.) 

:.!:.!O 
165 e 1!10 

90 
!10 

Weight (g.) 

220 
1i5 
111) 
120 

90 • 



·-- -- .... 

~ 
~ . f 
t \ i. 

·~:'flt' ~.· 

'?::::... - -· 

----·--

Ttl:.\fil!!:R p. 9 

BEE& MUG P .11 

-- -·--·-------- -···· ··---·-· 

Cnp;ici ty : cl. 16 · 
Weight : g. 120 
Height : mm. 77 

Capacity : cl. 19 
Weight : g. 165 
Jtcight : mm. 811 

A 

Capacity . cl. 28 . 
\ic~ight : g. )00 

A 

Capacity : cl. 3) 
·Weight . g • 500 . 

Height : i:cc. 120 
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•. 

B 

36 
-cm ). 

B 

52 
Geo 
138 

I 11 I I I I I 111 II I 111 I I I ~I Ill I I I 1111 I I I I I 111 I 11 I I 11 I 11 II I I 11111 I I I I I I I I I 111111 I 111 11 I I I 

0

1 111 I 111 11 I II I I I I I Ill 111111 1111 II 11 I 11 111111 I 111 1111 I I I 11 I 111 I I I II II I 11111 111 I I Ill I I I I I I I 11 II 11111 II 1111 II I 1111 111 I I I 11111111 

c 

63 
670 
144 



··--· - - . ---- ----. ·-·-·-

BOWL - ROUND (PLAIN) P.1j 
I 

Dimneter (cm) 

A 
B 
c 
D 
E 
F 
G 
II 
I 
J 

BOWL - SQUAflE I' .111 

6 
7.5 
9 

10.5 
12 
1lt 
17 
~o 

2j 
26 

. r 

- .---. ... -·. --- ·- - ··-· 

····-··-··-· 

1111111 II I II 1111111°111111111111111111111 111111 Ill I 111111111111111111 1111111111 I 1111 I 

A 
n 

Diamet~r (cm) 

u .,., -

BOWL - rJroND (DECORATED) P:15 

Diameter (cm) 

A 10.5 
lJ 17 
c 20 
D ~3 

nowt - SQUATlE (DECOIL\TED) p .16 

.A 
D 

Diameter (cm) 

11 
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• Weight (:;.) 

.:· 

::;::; 
75 
90 

145 
190 
290 
lt55 
G110 
920 

1,3110 

• 
Weight (g.) 

165 
950 

Weight (g. 
1~;, 

550 
925 

1,3:15 

Weight (g.) 

1i5 
1,:.!00 • 



-:--- - --- -----

PLt\?E - Di:COR.\.TED P.17 

A 
D 

Diameter (cm) 

28 
17 

;t)ISll - DECOBATED P.18 

-----. ·-- -------

• 
. ' 

II 1111111 11111 11111 lllllljlllll Ill I 11111111 1111111111 11 

Diameter ( 6) 

. -. 

~iru:ieter (cm.) 

21 

DOWI, - D.ECOl~Ulm P. !.!O 

A 
B 

Dimneter {cm.) 

2! 
12 

P.age- S 17. 

Weight (s.) 

1,300 
3i0 

Weight {g.) 

6:!0 -

Weight ~g.) 

900 

Weight (.;.) 

1,050 
250 



BOWL - DECO~ P. 21 

__ .... --- ·-----

A 
B 
c 

BOWL - OVAL p .22 

-------

BOWL P.23 

··-··----

~-·-· --·-. ·:·· ·--····· .. --- ... 

·.·~ 
~ ' .) 

~- '\e/ 
"A 
D 

. c 
D . 

' . ' 

. .. 
• I 

Diameter (cm) 

21 
16 
12 

Diameter ( Cll) 

20. 

Diameter (en) 

21 

Diatr.eter (cm} 

21 
18 
15 

·1::? . ~~(~-Y-·~) 
II Ill II II Ill I 111111 II I 1"11111; 1111 11111 I I _...-..-.. 1111 1111111 111 II 11 I II I I II I 11 I I I I II II I~ I j I I I I I I I 11 I I I I I I 11111 1111111 1111 I I 111111 I II Ill 11111 I I 

~ 
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• 
Weight (g.) 

820 
540 
215 

• 
Weight (g.) 

555 

?OO 

Weight(~.) 

620 
410 • 280 
16q 
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I II I 11 111111111111111111111 1111 II I 1111111111 11111111 



mmLERS ( CYLDIDRICAL) .. 
' I 

Capacity (cl) 

P.25 29 ~ 

P.26 22 

P.27 17 

TtlMBLEP.S ( ~PERED) ---
.:~--,, 

\ I ·-----·-· "-' 

fj: .. 
. . fj 

Capacity {cl) 

P.28 33 
P.29 21 

P.30 16 

DOWLS -------

8 _.-::-.. ""-"' .. . .. ; Capacity (cl) 
~-- p.31 45 

Q P.32 2%5 

p.3:; :?9 ... 

• cQ) _____ _ 
' 
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.· ... 

PLA.1'ES 

P.jlt 

P.35 
P.36 

J)iameter ( c:i) 

' ' 

23 
21 

19 
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Weight {g.) 

270 

215 

185 

\i'eight (g.) 

250 

160 

1jj 

Weight (g.) 

255 
1,190 

180 

Weig~t (g.) 

_;;:r'5J";S 
7 

280 



DISII - SERVING P.J7 

Length (cm) 

13 

L1!MON SQUEE'/.Jlli P • 38 

.... -· ·- --

Page SZO. 

• 
Width {cm) 

9.5 

'.iei~t (g.) 

235 

• Diameter (cm) Weight (g.) 

1111111 111111111111111 I I 11111 I 111 11 I II II 

VASE P.39 

.. 
•L 

B 

PLATE - S.E!WING P .1'0 

12. 

13 
18 

Leqth (=) 

:;1 

195 

Weight (g.) 

i60 • 



-· ·-··--------· 

. . :-=- • 

--~~ 
~) 
~ · .. ~ . -.... 

ASH TRAY P. Id. 

A 

B 
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.. . 
I 

Diameter (cm.) \t'eight (g.) 

~o 1,370 

Length ( C!1) Weight (g.) 

13.5 230 

Diameter (C?n) \'eight (g.) 

10 

Diameter ( 01) Weight (~.) 

11 

18 

27:; 
660 
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A N N E X 6. 

SELECTION AND TRAINING 

The choice of suitable personnel, training and technical 

assistance are the three basic conditions for the successful 
starting-up of a factory. 

The objective is to apply the methodology of selection, training 
and assistance so that with increasing autonomy the nationals can 
take full charge of the running of the plant in the shortest 
possible time compatible with safety and the capacity of the 

• equipment. 

• 

• 

1. SELECTION OF CQRE PERSONNEL 

This task cannot be undertaken without first of all drawing up 
a staffing schedule, quantifying the numbers of staff 
required, defining the functicns and job profiles, in terms of 
the necessary qualifications and knowledge (refer to chapter 
VII. and VIII.). 

Proper selection implies a genuine choice from among a 
sufficient number of candidates with the required level. of 
qualifications. The selection panel will be made up of a 
consultant expert, 
psychologist. This 

a consultant psychologist, a national 
panel will be assisted by group of 

personnel and administrative officers. 

2. EDUCATIONAL STRUCTURE FOR TRAINING 

The technical training and instruction which the future 
personriel of the company will receive can only be properly 
assimilated by the recipients if an adequate educational and 
methodological structure is set up . 

•I. 
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A sound methodological instruction of future management and 
supervisory staff will have a determining influence on the 

practical application of the technical knowledge acquired and 

the length of time need.ad to develop sufficient autonomy for 

the various functions and jobs. 

In similar firms in Europe and the United States, management 

and supervisory personnel take part almost constantly in su·::h 

training or advanced training courses. 

2.1. ~raining course staff 

• 

After completing the training courses in Europe there. 

will be a follow-up to guarantee a maximum ilC'JU~-~ition of 

knowledge and to ensure a continuous fef!d-back to the 

future owner. 

- Follow-up of trainees and continuous f,?ed-back to the 

future owner. 

- Organization by a specialised consultant. 

2.2. Methodological instruction of trainees 

The preparation of national management and supervisory • 

perso:mel for their role in taking over the training of 

the workers under them is the final target. 

The trainees must be seen as the future trainers of their 

own staff. During their training course they will be 

specifically trained with this in mind by means of 

practical exercises. 

The trainees will be initiated in the 

technical documentation with a view to 

future workers. 

13088S1 I II 111111111 I II II II 111111 1111 Ill 11 111111 111111111 II 11 111 Ill I Ill 111111 111 1111111 
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2.3. Training on site 

The setting up in the uganda complex of a system of 
continuous tr.:ining f'.or management and supervisory 
personnel will include 

2. 3 .1. A RrQ.gi:.amm.e. Q.f_ongQ.ing_ti:.aining for management 
and supervisory personnel is to be set up in the 
plant. 

?.3.2. Tr~ining_of gu~lified ~nd ~killed laQoyr 
In-house technical courses will be provided for 

• the main categories of qualified and skilled 
workers on a discipline by discipline basi •· 

• 

3. ~ TRAINING 

The trajning should be carried out in the plants, offices and 
l..•boratories which are 111ost representative of the equipment 

and installations to be used. 

The possibjJities e~istlng locally for the training o~ 

personnel for the sites under considccation must be consiuered 
as small. There is little local industry which might allow 
training, especially if there is litt~ ~ motivation to give 

such assistance. 

But as there are no known real possibilities for local 
training in glass ::r porcelain field, eventually agreement 
could be reachad WLth responsibles of glass factory in Kenya -

Burundi - Tanzania. 

Quality requirements for packaging differ according to whether 
the packaging is intended for the food, c0smetics or 

pharmaceutica~ industries or other markets. 

Qua 1i ty spt!cif ications vary co.nsiderably and quality control 
., standards are more or lesa strict depending on tha specific 

use of t· e packaging on these differer.t markets. 
. I. 
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If staff are drawn from the glass industry in surrounded 
countries, they will inevitably need to be trained in a glass 
factory, a bottle-making plant producing according the 
european standards, especially if this pl3nt • s production of 
the surrounded countries leaves a lot to be desired in this 

respect. 

Consequently, as part of the Uganda training programme, some 
of the key personnel recommended below should be trained in 

Europe. 

• 

In any case, selection of people to be trained should be based 
on a certain industrial experience already acquired, making it • 
possible to limit the duration of the basic training period. 

Training will therefore be required for the following posts 
f.or which certain basic quuiifications will be necessary 

3.1.1. Te~hni~al manage.I. £nd hi~ £S~i~t£n~ 
Engineers of university lev&::., with a degree in 
chemical sciences, having had a practical 

experience of at least 3 years in the glass 
industry and with a theoritical lmowledge of the 
physics and chemistry of glass and industrial 

thermology. 

3.1.2. Shit~ managex 
Four technicians industrial enginaers capable of 
subsequently takin~ on the job of superintendent 

(production). 

Two to three years' industrial experience in 

mechanical engineering is requj.red. 

3 .1. 3. fu.I,n.il,c.e Q.P.e.r.at2r~ 

Four skilled workers with an electrical 

• 

engineering backgrcund and havir.g a similar 

experience of tt.~ !Jlass industry. 1 • 

. /. 
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• 
I Two industrial mechanical technici~ns having at 

least 3 years• experience, if not in the glass 
industry, Li a highly automated industry. 

• 

• 

• 

3.1.S. i.s._m~chine_oRe~ato~s 

Eight skilied workers with mechanical background 
having at least 2 years• experience in a 
continuous manufacturing industry using automated 

machinery. 

3.1.C. Mc~ld fitt~r_oRe~ato~ ~nd ~eRair 

One i;ki lled worker specialised in machining and 
turning, already having at least 2 years• 
experience in a maintenance department involving 
turning, milling, weldi~g, coating and machining. 

3.2. Au~iliary staff 

Training of auxiliary staff might possibly be also 
considered for peripheral services such as general 
mechanic, general m~intenance, finished products store 
organization. 
We suggest to concentrate on the most important one . 

~l~ctrician-in~t~umentAtlon 

One technician engineer trained in electrical engineering 
with industrial experience in the maintenance of small 
mechanical parts for automatic machinery. 

3.3. Quality control and laboratory 

30885 

It is impJrtant that the operators should be left to make 
the most efficient u::;e of their production plant and 
personnel by relieving them of other specific problems 

which are not directly connected with production • 

. I. 
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3.3.1. fr~~r~tion Qf_r~w_m~t~r~als 

The task of the raw material laboratory, upstream 
of the batch house, is to supply the furnace with 
the right quantity and quality of raw materials. 

The technical back-up is provided, laterally, by 
the central laboratory and, in direct line, by 
the technical management. 

3.3.2. •fhysic2-kh~mic~l_l~b2r~t2ry• 

• 

The laboratory must deal with the day-to-day 
problems of quality, of materials, finished 
products and pyrometry or measuring instruments • 
for all the other departments. 

3. 3. 3. Qu~lity kont.{.ol Ie.s.p2n.s.ihl~ 
He must set up and maintain the quality charts 
and has to ensure the proper application of 
quality requirements for production and the 
unambiguous interpretation of po~sihle disputes 
between clients and producers. 

For these 3 activities, training will be given to : 
One industrial engineer of university level graduate in 
chemical engineering with at least 3 year's practical 
experience of chemical analysis (mineral field, 
statistics). • 

3.4. Management 

I 1111 1111111111111111111111111 1 

There is no provision for 
management level and for 
administrative and commercial. 

specific training 
other management 

at main 
such as 

Commercial and administrative practice is specific to the 

country under consld~ration. Candidates selected for 
management positions will have to adapt the technical 

features of the product to the specific local conditions. • 

Nevertheless, a series of semina~s or info~mation courses 
is to be arranged. ' ' '' ' , 
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ANNEX 7. 

EXTENT OF CIVIL WORKS 

1. SITE INSTALLATIGN AND GENERAL LEVELLING 

This work includes 

1.1. Warehouses, workshops, off ices, mess, storage areas for 
the use of the civil contractor who will perform the 
civil works, for the investor and for the general 
contractor . 

Including : 
. a sanitary installation with good removal of waters ; 
. a provisory network of drinking and non drinking water 

to fulfill the civil works needs and for the buildings 
to be provided under this article ; 

. a provisory electricity distribution network feeding 
the civil works and the buildings to be provided under 
this article. 

1. 2. A network of benchmarks allowing exact setting out and 
levelling of buildings, structures and equipment . 

1.3. Proper maintenance, clearing, repair, etc 
buildings to be provided undGr this article. 

of the 

1.4. The ;:irea will be made free from all obstacles, trees, 
structures if any, prior to stripping off a 10 cm. thick 
1.op soil layer. Subsequent levelling will be to levels 
indicated on the drawingR . 

. I. 
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2. ROADS - SEWERAGES - TRENCHES 

This work includes : 

2 .1. For roads and paved areas : the excavation of tne bed, 
the constitution of the sublayers, and casting or laying 
down of the top layer(s). 

2.2. For sewerage : channels, gutters, pipes, visiting pits, 
manholes, etc outside the buildings for a proper 
removal of rainwater on the one hand and of the 
industrial effluents on the other hand. 

These sewerage system(s) will be brought up to the 
factory battery limit by gravity and without any special 
treatment. 

2. 3. For electrical and/or telephone cables 
trenches on a draining sand layer. 

to be put in 

Road crossings will be either through concrete culverts 
or steel pipes. The cables themselves are excluded from 
the civil works. 

3. FOUNDATIONS - SLABS - VARIOUS CONCRETE STRUCTURES 

This work includes 

3.1. Execution of foundations in reinforced concrete, whether 
or not interconnected with beams, as there are : 

. steelf ramed building foundations ; 

. machinery and equipment foundations (in and outside the 
buildings) ; 

. pipe rack foundation ; 

. electrical poles, signalling foundations ; 

. conveyor foundation (outside the buildings). 

. I. 
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3.2. Execution of slabs : 
. the slab proper with joints ; 

. sewers for removal of industrial effluent to the 

building limit ; 
. minor foundations for fixing ladders, supports for 

pipes or small conveyors, etc ... 

3.3. Execution of various concrete structures. 

There will be reinforced concrete structures 

retaining walls, eel la rs, pits, basins, towers 

minor reinforced concrete building such as 

station, pumping stations and others . 

such as 

and some 

fuel tank 

4. STEEL FRAMED BUILDINGS 

Following works related to steel frames buildings form part of 

the civil works. 

4 .1. All steework as toe guards, safety guards, handrailing 

lldders, covers for culverts, trenches, etc being 

fixed in or on concrete structures, floors, pits, 

culverts, trenches, etc .•. as per detailed drawings. 

4.2. The putting of siding and the roofing which will be made 

of aluminium corrugated sheets with about 8 \ of 

horizontal surf ace of roof and of the surf ace of sides in 

translucent sheets; 

4.3. The painting of structural steel, joinery, metal 

accessories, walls, etc ..• The supply of the painting 

forms part of the civil works. 

4.4. The internal and external walls with rendering and/or 

plastering, etc ... as may be required . 

. I. 
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5. MATERIALS AND GOQDS - FINISHING WQRKS - AfERTQRES - SEALING 

5.1. The supply, delivery and execution of materials, go'>dS, 

etc . • • needed for proper execution of the works form 

part of the civil works. 

5.2. Where specific materials are required the supply should 

comply with such requirements. 

All finishing work, wall rendering, coating, painting, 

tiling, glazing, false ceiling, etc ..• form part of the 

civil works. 

5.3. All wall, ground floor, upper floor and roof apertures 

for piping, cables, trenches, channels, conveyors, etc ••. 

form part of the civil works. 

5. 4. Sea ling of equipment, included grouting, forms part of 

the civil works. 

. /. 
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A N N E X 8. 

EXTENT OF ERECTION WQRKS 

1. SCOPE OF THE ERECTION WQRKS 

1.1. The erection works include 

a. reception and offloading of all machinery, equipment, 
structural steel and materials related to the project ; 

b. checking, handling and storage of the supplied 
machinery, equipment, structural steel and materials ; 

c. erection, alignment and levelling of all steel framed 

buildings and warehouses ; 
d. putting, alignment, levelling and mechanical 

connections of all machinery, equipment, materials 

with its support or supporting structure, if any ; 
e. all piping work including supports and lagging ; 

f. all steelworks for tanks, vessels, hoppers, ducts, etc 
including lagging, if any ; 

g. the lining with and putting of refractory bricks in 

furnaces, flues, etc .•• 
h. putting of boards, fixing of cable trays, laying of 

cables, connection of them ; 
i. complete installation of control equipment, including 

trays, pneumatic piping, control wires, control 

devices and the connection of them to boards and/or 

recording equipment, valves, etc, .• 
j. all tests for completion of the factory including 

mechanical, vapour, hydraulic, pneumatic, electrical 
tests and blank tests to check if the factory is ready 
to receive the raw material ; 

k. all works during the period of maintenance to be done . 

. I. 
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During erection works the supply to foreseen for 

a. the basic raw materials including water that are 
required for the manufacture of the product ; 

b. the operating supplies and materials particularly 
materials that are required for the proper operation 
of the processing machinery e.g. oils, greases 
(including the first filling), chemicals, fuel oil, 
gas oil, gas, detergents for cleaning machinery and so 

on. 

1.2. Consumables and tools. 

Supply and delivery of all consumables, shims. welding 
rods, tools, etc nee1ed during erection of the 
factory and not expressly planned to be supplied with the 
different equipment form part of the erection works. 

2. ERECTION WORK MANAGEMElf'.C AND SQPERVISION 

The erection contractor should manage the erection works by a 
competent staff. Skilled workers with aids will carry out 

erection. 

However, for the specialised equipment, supervisory personnel 
of the equipment supplier will be provided during erection and 

start-up of such equipment. 

. I. 

I 11111111111 1111 Ill ~d88SI I 11111 1111 111 11111 111 11 I 
"111111 11111 I 1111 II 1111 11111111 II 11111111 11111 I Ill I I II 1111111111111 I I I 11 111 I I 

• 

• 

• 

• 



Page 534 • 

• ANNEX 9. 

----------------

• 

• 

• 

... · 

• ' i ' 
22328c abay b 
22203 afdev ci n/ref/mm573e/k.h. 

attn: mr. r. vroonen r· 
subject : uganda: gLass container production pLant 

reyurtLx of 23/3/89 on above. pLease be informed current terms on adb 
Loans are: 

in_.terest rate 
co•mitment charge 

duration 

\ 

: 7.40 per cent p.a. 
: 1 per cent p.a. on undisbursed amount 

starting 45 days after Loan signature. 

: 20 years,1ncLudino a maxilll\Ull,.i~•ce period 
of 5 years \ 

pLaasa note interest rate is reviewed every six months. project it
seL f is st1LL being discussed otn the bank and gou. 

best regards 

a. d. mtegha 
chief east afrtcan division 

no: 8417 29.03.sq oq:1r 
from:afr1can aevcLop~ent ban~ - abidjan 

22203 a fdev cilfl-
22328c abay bggg 
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A N N E X !:I. • 

I 

n. 

223iaa aoay o • 
22328a abay b 
~3263 af aev cl o/ref:mm.57&1/asf 

tLx nr 2~3~c b aoay b 
beL~ium 

.. 

subject : u~anaa gLass container project 
referance ts maae to yrtLx a/8g(317/00J~ cj ~atec marcn 17 193~ on 
tne aoov~ suoject stop 
ourfinancin; of tne oruject is"l:ontin~~nt upon tn~ requ~st uf tn~ 
uganaan governm!nt ano upon tne or1or1ty accorae~ to tne sai~ oroject 
stuo tne aa~ oo~& not normaLLy f 1n~n;e LocaL cost of tne~r~jc~t ~top 
tne.1nterest rat~ 1~ aojust~J naLf y;arLy ~to~ attn~ ~um~nt it 1~ 
7.4~. tne ~uration of L~an Ja?anos un tn~ proj~~t sto;: tn1~ • 
1nforw.ation is ~rovi~eo as ~u1aanc~. an~ it aoes not const1tJt~ any 
com~itment to aa~ in f1nanc1n~·tn~ sa1~ project. regdr~s 

k. c.petey 
ctrector nisi 
afaev 

--
no: 3991 25.~)3.39 1-S:j.7 
fron:: afr1can oeveL.opment oank .. - d:JiJjan 

23263 at~ev ci~ 
22326~ aDdy Ow•w•w~ . 
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223.'.?:1-i Q~ Q 'f ti 
•D~ WdSfl tox.:. 

zczc tox15~75 xrds~51o 
wG1aL 
ref : Ccl~cr 
346 2232:) .. 
-aoay en;1neer1ng 
-oru~seL~, oeLJiu~ 
Dt 
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••sn1ngtor. u.c. 31-~ar-~7 vs1/~79~ 
attn: •r. r. vroonen 
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1 am tn~ 1fc 1nvest~ent officer w1tn or1mary respons1D1L1ty tor 
ug•noa ana your tLx of marcn 23rd na~ oeen passec on to •a. 1 
regret tn~t we are not cons1aertn~ ne• project~ 1n uganao at tni~ 
t1•e due to payment arrears at tne u1anaan ceptraL Dank on o~r 
ex1st1n~ portfoLto. moreover, a project LiK~ tnis)•ouL~ ~d of 
interest to us onLy if it couLd generate enougn forei~n ~xcnan~c to ,r· 
meet its for~ign excnan~e requirements 1ncLua1n~ aeot s~rvtc~ 
ObL1gat1on~ wttnout resort to centr4L oank aLLO~dt1ons. 

~1nc reg.:.ro~. 
narry ~r~dve~, it~ 

•03 31111 "' 
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