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I. INTRODUCTION

The two Member States (Liberia and Sierra Leone) of the Mano River
Union have found that there may be a sufficient market within the
Union for a glass container factory. It has been declared by the Union

that a glass container factcry may be given the status-of a Union™ !
Industrye.

The Union will review the indwtrial pa&erns of the Member States with &
view to preventing industrial imbalances,

It is stated in the Mano River Union Declaration that any person or
organization shall be elligible to apply for a licence and
simultaneously for investment incentives if such person or organization

undertakes pro jects of certain characters in the Union,

The holder of a licence for a Union industry may be given a guarantee

from the Commission that no other licence to manufacture f or sale shall
be granted,

Sponsors granted investment incentive contracts shall be entitled

to various Union incentives, such ass-

1. Union tariff protection when necessary

for the pericd of the investment incentive
contract.

2. Drawback of import duties paid in respect
of goods exported from the Union,

3 Exemption from income tax for a period to be
determined by the Commission.



4, Approv-d imports of machinery and equipment
to be used in eatablishingfthe approved
investment project shall be exempt from
import duty up to 90% of the dutiable

value of such imports.

5e Approved imports of raw mrterials and semi-
processed products used in the productive
process of the approved investment project
shall be exempt from import duty up to 90% of
the dutiable value of such imports.

6, Any other incentive(s) negotiated with the

Commissione

When carrying out this feagibility study considerations have

been taken to some of the incentives mentioned above.

A Job Description for this feasibility study has been stated
by UNIDO of 25 February 1977. This jod description has been
followed in detail.

The following table gives the actual job description and indicates
in which parts of this feasibility study the various factors have

been discussed and analyzed.

Job Description Riscugged_jin Faxt No.

e as .

1, Carry out demand analyses historio
trends, sources of Bupply, patterns

of demand and prices
Iv.2, IV,1, IV.4.



Job Description Djscussed_in Part Ng.
2, Id.ntify and propose a . functional

integrated organisation, pnssible

technical partners, and possible

sources of financing. vi,2, 11, VI1.5

3o Identify the projectt's total cost
including the neccessary costs
prior to the commencement of
operations, projected balance
sheets as at the end of each
of the first ten years of
operation, projected profit and
loss statements and cash flow

far the same years, lcan schedules

showing acquisition, Vil,1, VII.13, VII,T,
repayment and interest payment ViI,13,ViI.6, VII,9
ag well as depreciation Vii.4
schedule of all fixed assets /

4, Analyse, quantitatively am
qualitatively, the soclio-economiec
impact the project is likely to
have on each Member States of the
Mano River Union,. VI.4




Job Description _

5.

6.

8.

Assess the market for glass con-
tainers wi.hin the Union and
determine the appropriate pro=
duction cnpacity and product mix
in terms of sizc and colour of

the cnvigcaged production plant

Study availeble informatior on
local nvzilability of raw
materials (silica sand, limestone
feldepar., ~nd soda ash) and
det-rminc to what extent local
raw materizla can be used in the

preduction

Agsist. the Meno River Union
Secretarict in organizing geolo=
gical surveys and laboratory in-

vectigotions of raw materials

Prepare a fc:sibility report for

a glass container plant, includig
alternative locationc cemparative
cost ~nd benefit analyses, plant
layout, equipment cpccifications,
requirements for raw materials,
manpover and energy, description

of product and production technology
sales forecas«, investment and pro-
duction costs brohen down and pro=
fitability analysis includ ing cash
flcw, profit and lcas account,

etc, for teu ycarsa.

Digoussed in Fart Noy

1v.2, Table 1IV.5,
Table IV.3

Vo5

V.H

V1.5, VI.1, V.8,
Vol, Ve2,Ve3
Table IV,5,VII.1,
ViI.7, VII.12
VIi1.13




Job Desciption Discussed in Part No,

9, Prepare investment pruipectus on
the project to facilitate follow=-up
action by the Governments concerned, VI, 1, V.7,V11e5
potential investors and institutional

lenders

10, Assess the need for technical
assistance to bring the project
successfully through the sub-
sequent atages of detailed design,

construction and installation,

training of staff and start-up
production vi.3, V.7 I11,
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II. SUMM.\RY

The msrket survey c:rried out indicntes that the glass cont~iner
market 1981 in the Mano River Union will be 26 millions of bottles,

1'% e may -.1so be a potential export market of 4 millions of bottles.

It is assumcd thot . glase container cempany will cover 65% of the
domestic market in its first year »f production. The share of the

market will be maximum 90% after ten years of operation,

Total sales for the tirst year ie estimated tc be 21 millions of
bottles. unfter ten yerrs of operation it is assumed that the sales
will be 57 millions of bottles. This includes an export to other

Wwest -African countries of 13,5 millians,

The study shcws th-t the potential domestic and export markets are
gufficient fr-m econcmical and technical poinggof view fcr a small

glass container factory in the Mano River Union,

The glass factory may be located in Preetown or in Monrovia, The
largest market ncw and within the next ten years is in Liberia. Due
to its larger population, however, future long term prospects may
be brighter in Sicrra Leone., Labour is con siderabyy cheaper in
Freetown, Interesting sites for a factoryare available in Lakka,
south west of Frectown and in the Monrovia Industrial Park, The
infra structure is better developed in Monrovia Industrial Park than

in Lakka. There is no space available in Wellington Estate in Freetown.

Indigenous sand is available in the two countries, It has been proved
that the sand in Liberia is acceptable for glass manufacturing, The
geological survey in Sierra Leone is not completely finished,

Preliminary results however, show that the sand is not of the same

high quality ~s that in the Monrovia area,




Some private c.omp.wni.s in Monrovia have shown a definite interest

.n a glass container factory.

The fuel gas LPG is available in Freetown, but at present not in
Monrovia. It will be available there,however, in about a year,

It is recomnended that the glass factory bve located in Monrovia,

The capital required is $ 7,0 millions. & 2.5 millions should be
equity capital from the potential share holders, The suppliers'

eredit is estimatod to be $2.,5 millions., The remaining $ 2.0 millions e

can be borrowed from banks,

One possible solution is to have private equity capital and to invite

the governments to have some parts of the bank loand.

All know=how for gl.ss manufacturing must be imported, A

management con ract with a foreign well established glass company is
recommended. A Polish and an American company have presented offers
for the equipment and the erection of the glass factory, A management
contraat may be of interest, for the Polish company. It is
recommended that the management fee should be related to the profit-

ability of the company.

Some bottling companies #nd other companies in the two countries have

expressed intcrest in acquiring shares of a demestic glaess facgory.

The company will employ 132 people at the beginning. The number of
employees will gradually increase to approximately 200, Four
expatriates will be vequired (the general manager, the production

manager, the glass technologist and the machine auparintendent).
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The factory should start with two fully automatic lines of "Individual
Sections" machines, These can successively be equipped to have a

capacity of more than 60 millions of bnttles.,

The economic result «f the glass company appears to be acceptable. The
pay back period of the capital invested will be 6. 8 years., The average
return on investment from the second to the tenth year of production !

is 11.5%.

Preliminary calculaticns show that the national economic profitability

is twice as high as the profitability for the private share holders,

Several other industries may be started as a result of a new glass
factory. Industries making corks and 1ids, crates and cartons, food
products etc, may find interesting markets in the Union once there is

a gliss factory.

Japlementation of the project is recommendended. With good project

management production could be started in January, 1981,.
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II1I.  RECOMMENDATIONS

This feasibility study shows that a glass container factory
should be a viable industry if no drastic economic changes of a negative

character takes place in any of the two member states of the Union.

Glass container factories will be started every year in some
ceuntries through out the world. It is therefore important not to

wait too long regarding & decision about & glaz. factory in the Mane
River Union,

It is therefore recommended that a study of a definite pruject
be started without delay.

A qualified glass container consultant should be assigned as ¢
projeot leader, (hppendix III).

First olass machinery suppliers should be invifted to give offers
in open competition,

Potential share holders should be informed about the p:ojoe& and
a glass company should be established,

Por the success of the company ii is important to get modern
kpow-how from an international, well established glass container

assnufacturing company.

Key personnel will have to be employed at least six months before
start of cperation. Some of this personnel wust be sent abroad for
training.

A proposal for a project sohedule is given belowt
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PROJECT SCIL.DULE

Activity :
Fcosibility study presented to Mino River Union
Decision by Mano River Uniom to go ahe-.d with
a study of « definite progect
Pr-joct leader assigned

Glass machinery suppliers invited to present
offere
Offers receaived from suppliers

Mano River Uninn glass company established

Monageaent contrect uvigned with a glass

company

Contract with Building company

Erccti-n of plant starts
Koy porsonnel employed
Training prosramme starte
Furnace 1it

Start of operation

This feasibility study will be presented to the Mano River

Union Secretariat in Docember 1977. If this project schedule is
followed operation of a glass container factory could start in

Jonuary 1961,
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MaRKET SURVEY

1 The Import_of Glass Containcrs

Glass containers have been imperted into Sierra Leone and
Liberin for many ye-rs, According to the Annual Trade
Statistics the inpert in 1968 wns 7.0 millions into Liberie

and in 1965 it was 1,7 millions of containers into Sierra lLeone,

As the capacitics of breweries and soft 8rink bottling plants

were increased mor. bottles had to be imported.

The officinl figures from the Annual Trade Statistics far import
of glass containers in the yzars 1971 to 1976 are shown in
tz2ble IV,1

In the impat statistics th: rc are three categories of glasa
containers, These e (a) glass beverage containers, (b)

other glass containers and (¢) glass table ware. The (¢)
cntegory is not included in this report. In general the manu-
focturing of table were required another type of glass than that

used for glass bottles,
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TABLE IV. 1

Import of glass containers into Liberia and Sierra Leone 1971= 1976

! in pillions of units)

Liberia —_— . : -~ i }
91 b 1972 4 191y 4 1974 | 1975} 19%6
— . 1 - —— . e o ..—...-.'-— o — .*..—-—.%..—
Bottles for beer i E E ! |
and beverages 21.31 ) 14.10 | 13.23 ! 22.97 i 9.48 i 9,00
[} [}
Othcr bot'les - ) 0,374 0.27 1 2.42) 1.54_ 31
Total 21,311 14,47 | 13.50 | 25.39 | 11,02 }10.60
[} [} ] [}
: 1 ! | 1 !
Sierra Leone i E i i
Bottles for beer ' { !
and beverages 1,55V 2213 1 4.35 | 3.85 6.23
Dther bottles 1,16 1__ 1,89 1 7,56 4 . 2.22.1 2,09
Total 2.71 1 4.02 1 11.91 | 6,071 8.3
o—— .- + * = - . mem :. --~+--- -..r—.—.-.‘ﬁ-
Grand Totd 24.02 | 18.49_ 1 25,41 | 31,461 19,38 1 _

Source: Annu~l Trade Statistics.

It is interesting g0 gee that the import has declined since 1974.
This does not mean, however, that the use of ghes containers hes

decrensed. On the contrary there is a steady increase in the use

of bottles year after year. In 1974 the bottling plants in Liberia
increased thc deposits on bottles. As a result of this more bottles
were returncd by the consumers. Today the average percentage of the
return of bottles to the bottling plants is 95 ~97%. This applies to
Liberia as well as to Sierra Lecops.
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In general the return of bottles from consumers to bottling plants
has increnscd ~11 over the world duc to increased interest for
environmental f ctors, & return of 95% of the bottles or more is
n-wedaye common prhctice in developed as well as In developing
ccuntries. Taoble IV.2 shows ~ detailed study of the import of glass
containers in 1974 and 1975 for Sierra Leonc and in 1975 and 1976 for
L.iterZz. Import figures for Sierra Lcone for 1976 are not yet

available,

As can be scen fiom the tablce the major emporters Yo Sirra Yecne.were
the Uni.od Kingcoa, Belgiun ard Czechoclnvekia, The main suppliers
to Liberia were gloss factoriec. in the United Kingdom, the United
States of fmovica and Czechoslovakia. As o matter of fact United
{ingdom .lonc supplicd 56% of tre bottles imported by Sierra Leone in
1974 d 1975 ~ni 39% of t» bottlo>s imported by Liberia in 1975 and
1976.

(W

+ is intercsting to notc that the import vnlue of the bottles has
decreased¢ gocodunlly frem i974. The CIF prices actually paid by the
bottling plnnts have not decreased, however. The market value of

bottles will bc dizcussed ia part IV.4.
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TABLE 1IV.

Number and valuc of imported bottics ane source «f supply in

Sierra Leone

Bet:les for beer

- ——— - -

and other beveraggs

Canada

Lebanon
bingapore
Belgium

France

Unitcd Kingdom
Czechoslavakia
Tctal

Lebanon
Belgium
Denmark

France

Germany, Federal
Pepublic of

Italy

United Kingdom
Czechoslavakia
Finland
Netherlands
Total

Grand Total

197 1976
R T S N — -
1974 Jr R I . S
| Numbers | Import i Numbers 1‘ Joport Value
| x 1000 Yalue | x 1000 qent/bottle
cent/
hottle |
96 12.06
446 bo11.45 ' 144 14475
oa32 11.31 485 ' 16.15
P 8.08 1072 14,24 .
| | 120 ! 5400 ’
L1052 10,92 | 4310 1.75 |
| 1499 _ | _8.18 ! -
3851 9.65 6227 7.62
5 6.€4
10 4.25
153 9,84
i 381 L 13.34 252 18.13
X 51 . 42.04
L 523 13.04 8 53,30
L6 47.50
j 1 121.90 10 21.99
! 1008 11,30 i 1570 10.32
18 11.13 \ 24 6,50
' ' 64 2.40 !
! 1 J 165 1,56 '
L2216 _ 12,17 | 2093 i ___10,02 fI
6067 . 10 79 8320 8,23 1
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Liberic ; ;975 ep— 1976. o
Rottles_for_beer i Number ! Import ' { Numbers 'l, 1mport Value
and o ther bever- E x 1000 i Value x 1000 i cent/bottle
—_— e ! ! cent/ |
bges ! ' bottle i
; ]
= i
Japan ! 6 ! 6.95
Netherlands 313 18,50 424 E 8.81
B R S I T
France 516 6.70 965 ! 5.92
Italy 1 112 9.13 1039 6.32
United Kingdom i 4386 E 7.11 2648 10.10
Poland | 625 2,89 283 7.46
Czechoslavakia | 1819 12412
Lebanon i 46 6.71 LY 5.87 '
China \ 188 10.95
usA | 1923 i 7.60 ) o271 _ 1 7.65
Total 9476 8.67 | 9001 7.91
i
Other glasg : |
Cortainers_
Poland 22 T.34
Spain
Belgium,Luxemburg 112 6,02
United Kingdom 366 | 8.95 1019 5428
Sweden 38 | 6.62 72 6.50
Czechog#.uvakia ' 9 34,75 242 6.80
China | 56 | 5429 28 12.95
Japan H 10 6.36
USA 921 5.92 107 ' 6.00
Netherlands 125 17.10 9 E 4.26
— e = e s e e me g e e =g
Total 1537 7475 1599 !L 5.74
—_ —— e !
Grand Total 11013 8.56 ] 10600 i T.59

..-———- - o] aena crmm—— s - b ceme e —— o




- 20 -

Replacement of Bottles 1977 by the Bottling Plants

Whfr carmying out the market studies all the major

users cf glass containers in the two cepitals have been
consulted. A few small plants outside the capitals have not
been visited. All the companies hive very willingly
answered the questions and have stated their needs of

bottles in 1977 and subsequent years.

The market studies indicate the replacement of bottles in
1977. Some bottling plants have a store of bottles and do
not need to import all bottles that have to be replaced in
19717-

Table IV.3 gives the actual replacement figures as
presented by the bottling plants,

TABLE 1IV. 3.

Replacement of bottles 1977 by the major bottling plants

-—

— s - o SN G & S &S [ Y i

— . — g - e . )
iContent ! tolour 1 Volume 1_ Weight 1 Number 'I Total
! }oml ! & 1000 weight
| | i tons
oo e — ' ——
]
Beer Amber E 750 ; 650 300 19%
Beer ! Green ! 750 ! 550 120 66
] ]
Beer Amber } 33) 300 1412 424
Beer { Green | 330 30D 1420 1425
Beer Amber | 280 280 135 38
Beer Green ' 280 280 100 28
Soft Arink
. Flint 280 375 4643 1740
Soft
| drink Amber 280 325 500 162
Soft
drink Gr-n 280 325 3717 122
Wine Flint 7150 650 500 325
| Spirit Flint i 750 | 600 | 30 18
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Content " Colour '| Volume | Weight ! Number | Total !
! ! \ weight '
! | ml | ¢ 1000 \
! ' H tons !
P L ............. .1.. ......... =.. ................... - -
[} ]
\ [} H
Spirit ! "lint ! 375 E 325 1 65 21 '
] ]
\ 1 ! ! }
Spirit | Flint 185 : 225 i 3830 86% !
]
Spirit | Green | 185 ! 225 )} 825 186
] ] ]
Spirit iFllnt 1175 I 200 | 300 69
]
Medicine ! Amber i 500 b 350 i 32 11
]
Medicine | kmber ! 100 E 140 % 10 1
] ]
Toilet Pro- ! ! ! E E =
\ \
ducts Flint ' 100 b 140} 2500 | 350
[ U SR R N 1
' : % H
Total Flint bottles ! 11868 1 3377
Total Amber bottlce b 2389 E 831
Total Green bottles ! 2842 E 827
[}
— - - . - - — o e S— - T _’L
Grand Total % 17099 Y 5035
i . 1 ]

The average weight per bottle is 294 grams,

The actu~l replacement of bottles by the companies that have
beon visited is 17 millions. The managers of the major
bottling plants in Liberia have indicated that their smaller
competitors which have not been visited import over 2 millions
in 1977. i similar figure indicated far Sierra Leone is one
million., These bottles are used by distilleries and companies

mant "acturing tcilet products, perfume and pharmaceuticals.

In the Manufacturing Indus try of 1975 for Liberia . 17
beverage industries are named. Only the five major ones were
visited, Most of th others are small dietilleries and wine
companies, which use non-returnable beer and wine bottles., A
few, however, import their own bottles.

It can thcrefore be stated without doubt that the total number
of bottles imported by the Member States of the Mano River
Union in 1977 is not less than 20 millione of bottles,
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.

River Unjon in_1981 - 1920

According to the publicrtion Glass and Glass Making (United Nations,
New York, 1977) the average growth of glass production in 17

countries Trepresenting ~bout 19% of the world population is 6,4%.

The growth is slightly higher in most Afriean countrie¢s as can be
gseen from import statistics. It can therefore be assumed that the
growth for glass containcrs in the Meano River Union is 7% per

annufe

Pable IV. 4 shows the imports by gsome Weagt Afriean countries. The
figures are for 1973 and will be somewhat different by now. In some
countries the import will be higher, In other eountries lass works
have been started and therefore these eountries have decreased

their import of bottles,

TABLE IV, 4

Imports of Glass Containerg in 1973 of Some West African Countrjcg
(Millione of Units)

Ghana 15,6 (Existing factory being rebuilt)
Ivory Coast 24.1 ( A factory is planned)
Mall 0.8

Niger 1.1

Nigeria 137.8 (3 fectories at present)
Senegal 7.0

Togo N,.A

Upper Volta 2.0

Gambia N.A

Dahomey 2420

Ghali Republic of 153

Cameroon 9,4 (Existing factory enlarged)
Total 201,.3

Sourcet World Trade Statisties, United Nations
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Since 1973 glass container factories have been erected in some VWest
African countries as is shown in table IV.4., The imports by some
non=glass producing West-African countries in the table was 23,8
millions of bottles in 1973, Figures for later years are not yet
available, Assuming a growth of 7% for the West African countries
mentioned in table IV.4 the glass producing countries will have a
consumption of 300 millions ~f uhits and the other countries 43 millions
in 1981, It should not be impossible for a glass works in Liberis

or in Sierra Leone to get an export merket of 1% in the glass producing-’
countries. ahd of 10% in-the other cdintrdas, This~export market in
1982 could therefore be (3,2 +4,6) 7.8 millions of bottles. In this
study it is assumed that in the first production year only half of tre

expected export market is conquered

Tadble VI.I ~ gives the import of bottles in 19T71-1975. As an average
in these years 23,7 millions of bottles were imported every year,
Assuming an import in 1975 of 23.7 millions and an annual growth of

5% the expected import figures for 1976 =1990 are presented in table
Iv, 5.

The bottling plants have indicated an annual growth of 5% and an
annual breakage of 5%, Assuming a growth of 7% the potential use of
bottles will be found in table IV, 5,

Tble V.5 also gives the projested figures for the number of bottles
as being used in this study. These figures have been chosen since &

domestic glass company can never be a sole supplier of bottles

4o the market. The figures are also chosen from a technical point of
view. The production capacity for the first four years of ~peration
is limited to two "Individual Sections™ machine with six single gobs,
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TABLE IV, 9

Comparative figures for_th consumption of bo*tlegs in the

Year

SO SRR

1975
1976
1577
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

Mano River Union 1973 = 1990

(Miilions of units)

Projection I

23,7
] 24.9
2632
27.5
28.9

30.3
31.8

33.4
351
36.8
38.7
40.6

4246
A4.7
47.0

- -

49.3

[-==== = |
i
Projection II 1 Projection
! 111
e A
1
i 20.0
21.4
22.9 i
24,5
26.2 .16.9
28.1 1809
30.0 21.4
32.1 23,9
34.4 26.6
36.8 29,6
i 39.4 32.0
i 42.1 36,0
‘ 4501 3906
"
4802 ! 4302

Projection 1 is based on import figures with a growth of 5% per annum

Projection IT is based on intervicws with bottling plants. Annual growth T%

Projrction II1I,

are the figures used in this report,
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Prices_paid for bottles_jin 1977

When interviewing the bottling plants questions were asked

regarding pricrs paid for bottles. The package and shipment

of bottles vary from ore glass producer to another,

The prices given in Table IV, 7 are CIF prices excluding cartoas
In some cases bottling plants did not buy 41l types of bottles
in 1977. The replacement of bottles could be done by taking new
bottles from the stoirage plants, The actual prices for thece

bottles when being bought have been used in table IV, 7,

—————
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TABLE IV. 7

(¢}
©

6_paid_by bottling plants in 1977 for different
s_containers, Some figures refer to prices paid in

1976 or 1975.__Cartons not included

Number 1000 Us cents per bottle Potal price US §

Beer 75 cl 420 2. 101,800
Becr 35 cl 2832 12.80 362,496
Beer 28 cl 235 8.9 20,915
Soft drink '8 el 5520 15 828,000
Spirit 79 cl 530 20 106,000
Spirit 37.95 cl 65 16 107 40N
Spirit 18,5 cl 4959 13,5 668,925
Medicine jars 42 6,2 2,604
Toilet bottles 2500 6.0 150,0Mn0
Total o 10999 o e i em=aa22230,140

Average price per bottle = 13,16 cents

This price is offered by the glass suppliers in 1975 - 1976

It can be
The salcs
14,20 cen.

estimated that an offer in December 1977 is 8% higher,
CIF price used for calculations in this report is fixed at
8 2 bottle,

_Rateg of duty on_ Bottlep

!
The import duty for bottles in Liberia and Sierra Leone are as

follweg
Glass beverage containers 20%
Other glass containers 40%

These rates are given in the Duty Tariffs printed October
1977,
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IRCHNJIC L SU VEX

Glass Manufacture
Glass is a very old materizal and was first made some 7000 years
ajo. More than 50% of the glass manufactured today is used

to make glass containers,

In developed countries the annual per capital use of glass
containers is over 100 containers. In many developing countries
less than 10 containergjfnpita are used per year, A glass
container factory may therefore be an interesting industry for

developing countvies wh-r: the home market is at least 20,

millions of glnss containers,

The basic raw material for the manufacturing o £ sand is 'glaes..
This must be & very pure silica sand, To this sand i& added soda
ash and limestcne and some dther matevials, The raw materials
are weighed out very exactly and mixed very thoroughly. Some
glass cullet is then added and this mixture forms the batch to

be fed into the melting furnace.

In order to melt the batch the temperature in the furnace must
Pe 1500°C., The molten glass in the furnage is a liquid with

a viscosity similar to that of ordinary syrup, After the glass
has been well molten and homogenized it is ready to flow

into the feeder and to drop into the moulds of the forming

nachine,

In the mouldathe glnss is pressek or blown to a container,
Modern glass forming machines make more than 100 ordinary beer

bottles a minute,
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When lcaving the machine the glass bottle has a temperature of about
500°C, It ie quite soft and must therefore be treated very carefully,
It is conveyed into the annealing' lehxr, In this lehr it is cooled to
room temperature at a scientifically controlled rate, If a bottle is®
not cooled in a correct way it will contain strain and will easily

crack into thousands of pieces,

At the cold end of the lehr the bottle is inspected. There is a

physicnl inspection of every bottle regarding visual defects, In

addition there is a testing of physicol and chemical properties of a small
sample of the bottles. This testing is carried out according to

modern statistical methods,

Some bottling plants like to have 2 permanent label on their bottles,

Such lobclsmay be applied to the bottles by the glass container factories,
The labels are made by screen printing ceramic materials oy the surface

of the bottle, Many different colours can be used 8o ;; to give a nice=
looking label, The bottles are then heated in a decorating lehr at a
temperature of about gonep The ceramic materials melt and adhere

indefinitely to the glass surface. The labels are called applied ceramio

labels (ACL),

The finished and inspected bot:les are then packed in cartons, in crates

or in some other materials such as a shrinkable plastic film,

Appendix I shows a glass container plant,

Raw Materialg
In ovder to produce 25 millions of bottles 7.00 tons of glass will be

needed,
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The container glass will have the following approximate chemical

analysis:
sdo, 724 5%
Nazo 14.5
va0 10,0
A1205 2,0
Various __1.0__
100.0

————

For the melting of 7 400 tones of glass the following approximate

quantities of raw materials are requireds

Silica sand 5200 tons
Sada ash 1680 tons
Limestone 1300 tons
Peldspar 260 tons
Salt cake 5 tons
Chromium ore 8 tons
Coke 3 tons
Iron sulphare 1 ton
Cobalt oxide 100 kg

Selenium 3 kg

3  Fuel, Power and Wat

To heat the melting furnace and the lehrs fuel oil (Bunker C)
LPG and electricity will be used in the following quantities
per annum.

Fuel o0il (Bunker C) 2200 ton!

LPG 150000 m
Electricity 3 million kWh
| ater 40000 m°
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& tank with a2 volume of 500 l?will be needed for the fuel oil and
two tanks cach with capacity of 7.5 tone for the LP6, . smaller

tank will also be required for light oil.

It is of ¢xtreme importance for a glass works that electricity is

always available,

The maximum load for the glass works will be ;50 KVA and the daily
consumption of elcctricity approximntely 10,000 Kwh,

It is recommended that the glass plant can generate its own power,
Two gencrators each for 250 KVA should therefore be installed in t11e .

works,

.Lepd
A glass container factory with a capacity of 50 millions of bottles
requires & land area of approximately 450,000 m? This gives sufficient

space for buildings, storage of raw materials and finished products

and parking spaces,

.Avajlability of raw materialg

The two national Ministries of Lands and Mines have studied the

availability of suitable raw msterials in the two countries,

It has been found that no other raw material than sand is availavailable,

Geological surveys and laboratory analysis of indigenou® sand have been
carried out,

The Liberian investigotions show that the indigenous msand is fully

acceptable as a raw material for container glass, (See Appendix 11)

The investigations in Sierra Leone are not yet finalised, Preliminary
results indicate, however, that the sand conteins less sillca and more

iron oxide than the Liberian sand, It is not accept:ble as a zlass sand.

All other raw materials for glass melting have to be imported,



Cost_of_raw materials and utiliticp

Some suppliers in the two countries have been contacted

regarding prices for raw materials and utilities,

No indigenous LPG is available in Liberia at present, It

is estimated, however, that LPG

one year,

will be on the market within

+The following average prices have been indicated by suppliers
and will be used in the calculationss

Fuel oil (Bunker C)
LPG

Gas oil
Electricity

Vaver

Silica sand

Soda ash

Feldspar

Salt cake
Chromium ore
Coke

Iron sulphate
Cobalt oxide

$
$
$
$
$
$
$
Limestone $
$
$
$
$
$
$
Sels nium $

102,- / ton
400.-/ ton
144.-/ton
0,07/kWh
0.23/-3

10,~- per ton
162.- ner ton
137.- per ton
141.- per ton
207.= per ton
315,= per ton
205.,- per ton
125.= per ton
13,42 per kg
41.,~- per kg

These prices for glass raw materials give a total dbatch prioce
of $§ 72.30 per ton melted. In this report a batoh price of

$ 80,00, is used, Experience shows that lower prices can be ob-
tained after negotations. A price of $§ 50-60 per ton of glass
melted should be obtained after direct contaot with the actual

suppliers.
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The processing lines in the glass factory should be fully
automatice Bottles which should pass through high speed filling
and capping machines must have exact dimensions with very

small tolerances, The bottles must also hove a good physical
strength, It may be considered to be more difficult to obtain
bottles of high quality in gemi-automatic machines than in

fully automatic ones,

It is important that the glass melted has a uniform chemical

composition and correct physical propertiese.

High class raw materials must be used., The ma‘erials must be
weighed very carefully and mixed thoroughly to form the batch,
The weighing and mixing in the batch houses should be automatic
and should be casy to control by electronic devices, Some
handling of the raw materials may be carried out manually. The
control and instrumentation in the batch house should be
sufficient, however, to guarantee that the batch has a correct

and constant composition.

It is recommended that a regenerative furnace is used, The
refrectory materials used should be of a quality high enough to

give a furnace life of at least four years,

The forming machines should be Emhart Individual Sections !
machines (I.5. machines). In an I.S. 6 single god (1.5.6.8.G.)
there are 6 forming sections, Some or all of these sections may
be in operation, An I.S.6.8.G. can be converted to a double
gob machine (I.S.6.D.G.). There are then 12 blow moulds in

the machine,

Table IV,5 shows tﬁe number of bottles to be sold in 1981=1990.
In order to produce these bottles the following quantities of
glass has to be meltede
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TABLE V, 1

Tons of glass melted per year in 1981-1990

------ = mmempee —redemecmecee ey

-

¥ \ “--ﬂ.“-—
colour b 1981 l 1982 | 19r3 | 1984 ¥ 1985 ‘ 196 6‘1987 | 1933!1989 1
| . i . | | ; 1990
| ! H \ .
Flint | 4100 i 5700 \' 6390 | 6990 | 7590 | 8280 'u 89oql 9650 {1041C, {11220
! ] ! ' ! H '
:, A : %
Amber : 1020 ! 1420 ! 1580 ! 1730 ! 1880 2060 l22‘10 || 2400 § 2590 : 2790
[ [ i
\ [} i ! ! ]
\ | 1 : P } ! [
Green ., 1010 1410 11570 11720 } 1860 | 2040 L2190 12380 } 2570 2770
1 1 ! { ! i
e ===t r
| ! ‘. | n, ' \ '
Total I 6130 18530 19540 10440 111330 42380 n, 144301 15570 1 16780
—— e L ‘; _\___L J O 1 330N [ \

To produce the required number of bottles the IS machines

must have 8 to 18 blow moulds as is seen from table V,2
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TABLE V, 2

Estimated number of blow moulds of I.S. machines necessary
to produce required number of bottles

\ ,
l: :. Bottlen | Expected {r Bottles : Tons of :No. of I.S,
: i Produced ', package,%g sold ; glass per :blow moulde
| YEAR ' mills g I mills ' day(321
T B
] i
t 1981 1 29.4 i 0 1 20,6 | 215 8.2
{1982 | 3740 | (O OR B R TR 1 10.3
1983 | 40.2 : 74 1 2907 1 37.8 Lo11.2
]
1984 | 43.2 | 6 1 32,9 1 405} 120
1985 | 46.4 | 78 % 3%6.2 1 43.4 12,9
1986 49.9 i 0 ! 39.9 1 46,6 1 13.8
1987 53,4 i 82 $3.8 1 499 | 148
1988 57.0 | 84 1 47.8 1  53.2 ! 15.8
' } 1
1989 60.8 : 86 52,2 : 55.6 I 16.5
1990 65.8 i 86 56,7 | 61.6 i 18,3
] ! {
i ! i
- e e = - e o | RS .a}.. - '

It is thus necessary to have two IS machines Ircan the every beginning.
These mzchines should be IS=6 single gob machies, In the first year
four sections in each machine will be used, f ‘ter three years all 12

sections of the machines have to be in operati n.

After four years it will be necessary to shut down the furnace, rebuild it,
enlarge it and introduce new refrectory materials, At the same time

one of the IS-machines should be converted to a double god machine.

This machine will then have 12 blow moulds and th:-re will therefore be

18 blow moulds in all available for production.

The melting furngsce shouldcbe of a regenerative construction, Its
melting area should be maximum 25mg The furnace should be constructed
for the three feeders. According to the ;narket review two lines only

are required, The number three shop may be useful however, should the
market potentialities be better than those given in table IV.5. The

reserve shop should be the one in the centre of the furnace,
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There should be one electric lehr to each IS-machine. Some testing

equipment should be installed at the cold end of the lehrs,

After inspection most bottles can be packed for shipment., Some bottles,
however, will tirst pass through the decorating line to get an
applied ceramic label (ACL).

Some of the present bottling plants in the Union countries want their
bottles packed in cartoms. If cartons are absolutely required by
customers this vay of shipment can be accepted by the glass works.

More common ways of packaging bottles nowadays is to use & plastic or
wooden crate or a film of shrinkable plastics. The method of packaging
ghould be discussed in detail with the custdmers, The price of bottdes

A, | AR
to be paid for by the customers depends on the packaging material used,

The bottles should be pakked in such a way that a minimum of moisture
will be in contact with the glass surface, In Bot and moist climate
the internal surfaces of bottle3s are easily corroded or weathered.
After six months cf storage under severe conditions a bottle may be 8o
heavily corroded as to be unsuitable for its purpose. Special

treatment may make the glass surface more durable,

p Relivery of bottles
The glass containers from the factory should be delivered by road

to the various customers., A contfact should be signed with two trans-

port companies one for each country.

In the glass producing country the delivery of bottles can be carried
out by a local company, There will be no charge for return journeys of
trucks. The situation is different in the non-producing country. If a
contract is signed with a local cogpany of the non=-producing country
this company will bring bottles on its return journeys. It will

thus have an :p pportuniyyof transporting some other goods from its own
country to the glass producing country,.
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‘here w11 thus be no paymont for journeys without any goods to

et e

trowenld ke aatticult, however, for 4 transport company to get transport

ierg  in nocountry where it 1g not resistered,

't wili be pessible to lcad approximately 190,000 bottles nn every truck,
“he cost for inaividual trips is ¥2,0 per miles The distance between
Freetown and Monrovia is 350 miles. The cost of transportation is thus
%700 per truck, or $4.67 pcr 1000 bottles,

[t is shown in the Market Survey that the Liberian Market is larger than
the mrrket in Sierra Leone, Thos cost of delivery will thus be higher
it the glass works is loc~ ted in Sierra Leone,. This increased cost f
deliverv for a glass works locoted in Sierra Leone compared to one in

Libc.ia 18 shown in t-ble V, 3,

TABLE V, 3

Extra cost of delivery if the glass works is locnted in

Sierra Leone

- s -

Market in Market in Dafference Extra cost
Liberia Sierra Leone  LgS.L. of delivery
L Year o _ us_§
1981 1041 6.8 3¢50 15411
1982 12,5 8.4 4.1 19147
1983 1443 9.5 4.8 22416
1984 15.6 10,5 561 23817
1985 17.2 11.4 568 27006
1986 18,8 12.6 6.2 28954
1987 20.4 13.5 6.9 32233
1988 22,3 14.7 Ted 34658
1989 24.0 16.0 8.0 37360
1990 -5TS RN 13- I 8,6 40163

It is important not to ch-nge the moulds in the machines more often than
absolutely necessary, The time of delivery and storage possibilities in
the customer plants must be discussed with each customer, Appendix IV

|
gives some indication of the prollem,
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VI,  SQCIO-ECONOMIC A:71iCTS

The creation of new indu tries in a country usually gives

many benefits of cconomic development. Every industry gives
gsome employment opportunities to some different groups of the
population. In addition to the economic benefit bhere is also
an advantage for the employees being trained for jobs in the
industry.

1 DERSONNEL

It ie estimated that the glase container company for the first
2 - 3 years will employ 132 people as is shown in Table Vi.1.

Table VI, 1, The Number of staff and workers for the

glass container factory.

- ety e e s e eme e L mome s e dmume e -

tn o
ist 2nd 3rd Regerve Dey Total
Function ©Shift Shift Shift Shift Shift

General
Manager 1 1
Production
Manager 1 1
Administ-
rative
Manager 1 1
Sales Man-
ager 1 1
Glase Tech-
nologist 1 1
Machine
Super-
intendent 1 1
Maintenance
Engineer 1 1
Cost Acct, 1 1
Personnel '
Manager 1 1
Purchasing 1 1
Manager

‘ Office

| Supervisor 1 1
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e . S EIER ARG . G AN ER LS CaER

18t 2nd 3rd Reserve Day

Function Shift Snift Shift Shift Shift Total
Sales men 4 4
Office Staff 10 10
Foremen 2 ? 2 2 8
Labourers,

skilled 5 5 5 5 20
Labourers,

unskilled 17 17 17 17 10 78

Total 24 24 24 24 35 132

- - B GBS GEEEE e AR MR A @ GG MMM b GG L Een Mm@ e e @ e = - -

The salaries of staft and labourers will be different in

Liberia and Sierra Leone, This is shown in table VI,2., As

is seen from this table the salaries are lower in Sierra Leone
than in Liberia, There is a total annual difference of
US § 187,080.- In this study the figures for Liberia have

been used,

TABLE VI. 2

The annual salaries in US § for Liberia and Sierra Leone in &

glass container factory

. amem

~Liberis ..Sierra Leone ____

- . o

Punctjon . _ _. ... _Individuali _ Total __  Individual _ Total
General Manager (1) 50,000 50,000 40,000 40,000
Production Mane

-ager (1)(2) 35,000 35,000 28,000 28,000
Administrative Man-

ager 11,000 11,000 5,000 5,000
Sales Manager 10,000 10,000 5,000 5,000

a o ——




Y Libcria . Cierra Leone
_Punction . ____ Indgividwal Tofal _  _Individual Total
Glass technelogist(*,?) 25,000 75,000 27,000 70,000
Machine Superintendent(',”) 20,000 20, 100 16,000 16,000
Maintenance Enginerr (2) 10,000 10,000 5,000 5,000
Cest Acconntant 3,000 9,000 4,000 44000
Personnel Manager R,000 8,000 3,800 5,500
Purchasing Manager &,000 8,000 3,500 3,500
Office Supervisor 7,000 7,000 3,500 3,500
Secretaries £,000 18,000 5,000 9,000
Sales men 4,000 16,000 2,000 8,000
Office Staff 2,000 20,000 1,000 10,000
Foremen (2) 3,400 27,200 1,500 12,000
Labourers, skilled (2) 1,500 40,000 800 16,000
Labourers unskilled (2) 1,000 78,000 500 39,000
Total 382,200 227,5000
Fringe benefit 20% 76,410 44,060
Total Salary 458,640 271,560

(1)
(2)
2 QRGANISATION

Expatriates (4 people)

Employed in prodrction departments (110 people)

It is very important to have an efficient organisation of

the personel in the glass company,

All the managers must

be well gqualified for their functions and must show a record

of previous successful employments on similar levels and

activities,

The general manager, the production. manager, the machine
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superintendent ard the ~lass technologist nust have previous
axperience fror - rlass container factory. Th. rmaintenence
engineer should have good experience of naintenance supervisdon

fron at least onc well recognized foreign corpany.

The following orzanisation is proposed for the rlass company.

Organisation Chart

.~‘ Production

| | Manager

]
"Share , (Board of | E Genernl “, | idministrative
' holders rwnirectorn ' j Mnanager - +--{Manager I

- ce w e . e s

|
!

e o e . .

;1 Sales Mannger !




. - ————— =,

nanager

- c———

¢ e e e w.

Sales t " ——
| neanger

fMninistrative

|

-t

h]

'
¢
\

|
|
-
|
|
!

-+ 4§ anles

preve
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N

H
E‘Olt
‘ accountant!

- c——

jPerlonnel '
-1 maAnager

- — - —

i Oftice j .

: superviso

e - b

' Domestio |
' sales LT R

o o p— oo

e armt—— v -

' Export . -

‘heoount inzs

- !costimg' stores

.control, Vages

'A11 pefeonﬁel funot
]
'of staff cnd worker

C e .

'Selection, training
Medionl, social

‘housinz, Canteen 4i
‘pline

— - P N R

Purohaaing
‘and stores

* ———

e e

ions .

soi~ |

e . S o e

!Secretariat , typing
itelephono, corruni-

i
‘i ———---cation, mnessengers

company cers

e e

?

-

———— - e

‘Marketing, Publio
! relation, sales

\'\": credit, product

information.
Marketing researoh

!
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IRAINING OF PERSQNNEL

Glass is at present not manufaictured in the Mano River Union
and there is therefore no knowledre of this industry in either of
the two countries, All know-how of glass manufacturing must be

acquired from foreign glass companies or glass technologistss

All the porsonnel have to be trained for their new functions,
The key personnel should be employed 6=12 months before start
of production, By working Juring the installation period valuable

experience will be obtained by the personnel,

Most of the foremen must be trained in a foreign glass container

factory. Such a training should last for 3-6 months,

For the installation of equipment and start up of production

expatriates must be employed,

S0CIO=FCONOMIC_ BENKFITS FROM A GLASS CONTAINER SOMPANY

A glass container company will stimulate other new industries and

activities in the two member states of tleMano River Union,

Indigenous sand will be used as onc of the main raw materials for
glass melting, The sand has to be mined, screened and washed, This
processing of sand will be a small profitable industry by itself,
There is a shortage of good quality glass making sand in this part

of the world, It will therefore br possible for a sand processing
industry in Liberia or Sierra Leone to export some sand to other

glass producing countries,

Other raw materials for the glass manufacturing have to be imported,
This will increase the activity of the local harbour and local
international trade, Transport companies will also benefit from all

raw materials being imported,



Moet of the maintenance of the glass factory will be carried out by
its own maintenance department. Some smaller very specialized jobs

may be given to companies with local expertise.

Before delivery from the glass factory the bottles should be packaged

in one way or another, One packaging material is cartons. The breweries
prefer to use cartons. Cartons are now imported together with the
bottless, A carton manufacturing company could perhaps be established in one
of the two Union countries., It is not necessary to have this industry

in the same country as that of the glass container company,

Another way of packaging glass containers is to use wooden or plastic
crates, This is preferred by the soft 8rink bottling plants. A orate

plant may be started in one of the countries,

A shrinkable plastic film is often used as packaging material, This
could be a starting point for another local industry.

In addition to glass bottles the glass company can manufacture some table
ware, The I.S. machines that are recommended for the factory are capable
of manufacturing tumblers and Jjugs. No market study has been carried

out for these products but there should be no doubt that articles of this
type would have a very beneficial effect on the profitability of the
glass company,.

Tumblers, jugs and similar table ware may be nicely decorated, They
can ttus be very attractive for house hold usd and for cafeterias and

restaurants,

Many small bottling companies in the two Union countries use second hand
bottles for their vroducts. They may use one way beer bottles and this
is not to be recommended,

When glass containers are easily obtainable in the two countries pack-
aging companies will start to use glass more frequently,
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The countries will also be more attractive for ghes container using
industries. Such industries are for instance food and fruit industries
making fruit juices, baby food, marmalade and jam, tomato ketchup,soups,
vegetables, and many other food products, Companies making toilet

products may also find an interest to locate in a country where glass

containers are produced,

It is recommended that further studies be carried out regarding these
types of industries, The country in which the glass company is located
will have most of the benefits from it. Other industries dependent on
the glass company could, however be started in the other country,
Industries making foods, toilet products and packaging material may be

attmactive for the non-glass manufacturing country.

The glass containers have to be sealed, Closures like crown cork, lug
caps, pilfer proof screw caps and plastic screw caps will be needed by
the different bottling plants. Such industries may well be located in
either of the two countries,

It is important that the price of the bottles is the same whether they
are sold to customers in the glass manufacturing country or in the other
country., The cost of transport has therefore to be added to the

production cost of the containers,
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. 5 _MWH RE_SHOULD_THY_COMP;NY BE LOC_TWD?

There is no obvious location for the gl:ss plant. The ppviron-

mental and industrial conditions are acceptable in both couniriese

It con be stated quite firmly that the glass works should be
located very closely to one of the two capitals, Freetown or
Monrovia. Most of the glass using industries are situated in

these two cities, In addition both of them have good portse

In Monrovia the company can be erected in the Monrovia Industrial

Park, MIP. This park presents itself in the following ways
1. kooasion

Monrovia Industrial F.ark is loc ted on 1,000 acres of land
only sevem miles from the heart of the Capital city. A
paved road, which is being enlarged to a six lane highway,
leads to the Park,

2. Features

The road to thePark also extends to the deep water port,
only five miles distant, The paved highway also leads to

Roberts International Airport some 35 miles from the Park.

3, lHousinyg

Adjacent to thePark is a 112 acre housing development that
contains 412 housing units for middle income workersg with
a further 700 more homes under construction nearby.

4e Utilities

Government-owned utilities assure services for normel demand,
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Telephone, power, witer and seweT lines will be installed
underground for protection and appearance, By the end of
1976 about 5,000 feet of water main will be completes

5e¢ kabour market

Monr~via has a popul-tion of 180,000 within a 19 mile radiuse
Semi-skilled and unskilled lubour is available. & trade
school is planned for the Park for training workers as the

need arises,

6, Spe-ial services

The Liberian Development Corpor~tion can of fer engineering
and architectural services, or provide feasibility gtudies

in connection with projects for the park when required.

In Freetown there is the Wellinston Estate. This has a similar
location to the capital and a similar infrestructure as the MIP,
Unfortunately, however, there is not enough spaces It will not

be possible to get 10 acres of 1and in the Bstate, 3=4 are
obtainable only, According to the director of Lands and Survey
there are plans to acquire moreland for the Wellington Estate, This
land is at present owned by private people and it is difficult to

say when it can be acquired.

Another very interesting place for a glass factory is Lakkae
This is situated along the beach west of Freetown and approximately

15 miles from the centre of the citye

i location at Lakka may be very suttable, Water an electricity
are available., The road h s to be improved, Labour should be
available in the near village. The land has to be acquired by the
city authorities. Unfortunately it has not been proved that

acceptable sand is - lable in the Freetown area,.



Before & firm decision is taken regarding where to build the plant

the different sites have to be controlled and properly investigated,

Some advantages for 10cating the plant in Monrovia and Free'own

respectively may be given,

MONROVIA_

1.

It has been proved that indigenous sand is acceptable

for glass manufacturing,

2. Land_is readily available in the Monrovia Industrial Park.
3o The glass container market is larger in Liberis than in
Sierra Leone,
4, There is a valuable experience in the country of foreigm
ipdustries,
EREETOWN
1. Skilled labour is available since some industries have closed
down,.
2, Salaries for personnel are lower in Freeton than in Monrovias,
3. Puture potentia) parket uway be larger in Sierra Leone

since more people live there.
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PUOFOSAL

It is proposed th:zt the glass factory be located in Monrovia,
Land is svailable in the MOnrovia Industrial Park. Most of this

land, however, is not acceptable for a glass factry since the ground

is too wet,

An acceptable site is in the north western part of MIP, next
to the Liberian Refinery Co. The topographic map prepared in 1972 shows
that his area is within ocontour line 40-45-50. This area is thus
elevaiei from the swampy land, It is proposed for heavy industries,
This part has not yet been served with infra structure
facilitirs. The management of MIP has promised t® look into this
immediately and prepare the site for indwtrialisation or give

accepitable alternatives,

7. ENVIRONMENTAL PROBLEMS

A glass works does not give any major ecological dis turbances.
The combustion gases from the furnace contains sulphur dioxide. This
can be controlled by using a fuel oil having a low sulphur content,
In addition the combustion gas can be purified before leaving the

chimney,

When loading soda ash into the silos care should be taken not
to le* the soda ash being caught by winds and thereby be spread

around, Wet soda ah is alkaline and very corresive.
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,8 dA 1AL 08l HENERL
A 1 3 werke will pive son commercial profitability to its owners,
a® 18 sliow: :n the Pinanciidl survey. There will also be a national
b nefit frm - ¢l v3 compony. Table VI, 3 shows a national cost benefit

analysis for onc preduction veat,

Table VI,3. .- National_ Cost Benefit Analysis
(for 1987) $1,000

i memmmmmemeemmemn e ee S ——
Factor ! ! Commerical ' National
%=age ! ! Profitabil:- | Economie
i L | ’ Profitability
| i E
+ 40 | _Opcvating Revenue | 6,270 __ ! . _8.708 .
| 1 1
] ]
| Upriiting Costs | '
] | '
+ 40 i R w Eaterials E 1,270 : 1,718
i { '
+ 40 I Puel ! 300 i 420
] ] 1
] ] '
+ 40 : Power ! 250 : 350
' ] \
E Waler : 15 : 15
]
+ 30 : suxiliaries ! 150 E 195
] | '
+ 20 ! Interns ional ' '
! Staff ! 156 ' 187
- 30 ! Local Staff 58 41
'
- 60 Labour 130 E 52
Depreciation 597 597
Taxes 830 -
3.756 3.635
Net Profit o468 T 5,073 TTTT
'
e de  amrrmcccccciiccaca ) . ) I - - - - o = = enem

The nationnl “coromic prcfitability is thus twice as high as the

profitabili y for the private rhare holders,
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The value 2dded to bottles being produced in the Mano River Union from

imported raw materials is shown in table VI. 4.

Table VI. 4 Value Added
Value int% 1000

. . e B s e e S Ge e e e . es SR v - S—

[]
' Deprvciation"
Year : Sales Hevenue % Raw Materials : Value Added
] ] []
i 1 Fuel '
mum: L GEEEGEERGE e we @2 e T --------------------- ‘ --------------- + ------------------
] ] ]
' d !
1981 P 2,897 1,612 L 1.285
[] [] []
1982 3,791 1,877 I 1.914
[] ]
1983 E 4.217 i 1.982 2.235
]
1984 E 4.672 ' 2,087 2.585
[] t
1985 b 5.140 | 2,202 2.938
[] []
1986 E 5.666 ; 2.327 3,339
] []
1987 b 6,220 | 2.441 3.773
[]
1988 i 6.788 2,572 4.216
[]
1989 i 7.412 2.697 4.719
[]
1990 I 8.051 2.872 5.149
]
U SO SO S

As is seen the value added is approximately 45% for the first production
ycar and increases to 65% after ten years. The value added is a
contribution to the national incomes

Another very rough way of estimating the w tional economic profitability
would be to consider the value added due to local production compared with
the import duty on bettles.

The value added for 1987 is $3.773.000.-. The total import duty in

1987 far 32.8 millions of bottles would be $935.000.
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The national economic profitability is thus 3.773.000 =-935.000

= 92.838,000s - It can thus be estimated very roughly that the
national economic profitability due to l1ecal production in 1987 is
$2,8-5,0 millions. This should be compared with the commercial
profitability for 1987 which is $1.6 million (profit after tax am
dividend)

No studies have been carried out regarding the industries mentioned in
part VI.4, It may be assumed, however, that all tcgether these
industries will have a similar working force and similar profitability

to that of the glaas faotory.

If this very rough estimation is true and if these industries are
located in the country, where there is no glass works, this country
could then have a similar national cost benefit to that of the glass

producing country,

B
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Table TYII. 10 shows the income tax to be paid. More fat¥.,urable
conditions may be @btained for khe glass company as a Union Industry after

application to the Commission of the Mano River Union.

Table VII. 11 showe that the total capital of § 7.0 mill<ons will be
paid back in the 7th yeoar of prod ction., As is seen from the cash flow
the first input of capital (4§ 0.5 millions) is in 1978, Most of the

capital is acquired in 1980 and the pay back period is therefore calculated

from theat year,

There are deficits in the cash flow in 1980 and in 1985. 1980 is the
year before prod.ction starts and in 1985 there is a new investment of
$ 870,000 for rebuilding the furnace and for some new equipment to convert

one of the I.S. machines from single gob to double gob operation,

The company plan®- to pay dividends (10%) in its 4th year of production,

After 7 years the dividends paid are 30% of the share capital,

Return on equity and return on investment have been calculated. When

comparing these figures it is important to notice how they are defined and

how they hove been calculated,




-
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VII. PINANCIAL SURVEY

The financ:ial survey is carried out on the assumption that the rlass

plant will be located on Monrovia.

As 18 shown in table v1.2 the total salaries for the basic giass
factory (25 milliona of bottles) 18 § 187.080.- less in Sierra Leone
than in Liberia. On the other hand diatribution would be approxi-

mately & 19.000 - mnre expansion.

The investment f gures have been obtained by budget offers from

suppliers ( see Appendix V).

The cost of production is calculated on firsures received from
suppliers of raw materials and class equipment (see Appendix V).

Tt ie extremely difficult to Aistinfuish between variable cost

of production and fixed cost. In the calculations all the manu-
facturins cost has been recarded as variable cost. This is not in full
arreement with reality. The tota) prnduction cnst in this study will

thus be hirher than the production coat obtained in real nractice.

In the Financing Plan (VIT.6) only one bank has been mentioned, the
Liverian Bank for Development and Investment. This bank has declared
preliminary that it 1is ready to supply the capital required. In the
calculations the total bank loan (8 2.0 millions) has been split into
two loans. This is just a way of showing that a loan from & second
bank is possible should this be prefered.

In addition the two governments concerned may be interested in

contributing some of the money.
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INYESIMERTS (inUs3)

Buildjingp

Furmace shop 200,000

Lehr 100,000

Warehouse 100,000

Auxiliaries 75,000

Offices 50,000 525,000
Batch plant 400,000
Plant eguipment

Carton maker 50,000

Power station 400,000

Cold ‘end manuel 84,000

Maintenance shop 150,000

Warehouse equipment 50,000

Convevor 20,000

Storage shelves 10,000

Gas end fuel station 120,000 884,000
Regenerative furnace

for 2 shops 850,000
Decorative machine and lehr 400,000

Locker room and sanitary
insgtallations 50,000

2 Embart IS 6 SG including

all auxillaries 1,740,000
Initial mould investment —=150,000_
Total 4,999,000
Miscellaneous (office equipment ete) 201.000
Design, engineering 300,000
Installation 200,000
Investment for two lines 5.700,000

Pre-investment cogt

Project management and

engineering 250,000
Site preparation 100,000 350.000

Total investment 6.050,000
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2 PRODUCTION (25 millions of bottles)

1._Manufacturing cost
Batch material to make

7400 tone of glags @ $80 592,000
Fuel oil

2200 tons @ $102 224,400
LPG gas

75 tons @ $400 30,000
Lubricants and suppliecs 30,000
Distribution of bottles 100,000
Powe=

3Millions kwh @ $ 0.07 210,000
Water )
40,000 n’@ $0.35 44,000
Auxiliaries 87.250
M>ulds, replocements 175,000
cleaning, repair

Furnace, g¢repairs- ire 50,000
Machine, gener~l repairs 100,000
Labour 162,240
Manufacturing cost 17744890

-
A\

2. Non=manufacturing cogt

Personnel cost 296,400
Cost of land, renting 1,700
Insurance, 1.5% on investment 18,000
Non-manufacturing cost 376,100
Manufacturing cost 1,774,890
Total production cost 2,150,990
3+ Manufacturing cost rejected bottles
Manufacturing cost 1,774,890
Less batch material 592,000
Less distribution 100,000

Manufacturing cost for

rejected bottles, 1.082,890

(e
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3 WORKING CAPITAL
Raw materials (3 months) 148,000
Fuel oil ~nd LPG (3 months) 60,000
Direct labour (2 months) 27,000
Indircct labour (3 months) 50,000
Auxiliary equipment ( 2 months) 20,000
Sundry debtors (1 month) 227,000
Unforescen 200,000
Total Working Capital 832,000

4  _CAPIIAL REQUIREMEN!
Total invcestment 6,050,000
Working capital . __-§2§:QQ--
Capital required 6.6;2;005‘.

LY
The financing plan should be based on $7,000,000 as
capital required,

5  _DEPRECIATION

Buildingse, 25 years 37,000
Furnace 4 years 212,500
Machinery 10 years 342,500
Annual -dcpreciatt n, 1steith year 592,000

5th+10th. year (new furnace, new machine equipment)597 000
[ )

2 S ey es -

6 FINANCINQ‘PLAN

1. BEquity capital 2,500,000
2. Supplicers' crodit, 6 years, 8%(first year no 2.500.000
3, Liberian Bank for amortization)

Development and Investment

13 years, } years free from amortization, 10% 1.00,000

4, Same as 3, __1100,000
Total c.pital 7,000,000
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Year

|
1961

1982
1983
1984
1985
1986
1987
1988
1989
1990

PRODUCTION COST

Variable cost for hottleg

- o  C———

——

- -

!

pam—

1
Totanl }

1.843.686 |
2.346.065
2.565.385%
2.781.9oei

3,011,860

3,226,896

5.525.6573
3,792,094 |
4,078,484

4.419.623

b Sold '} Rejected
E 1.462.5092 581.177E
E 1,895,583 | 450.4&2%
§ 2.108.569. 454.814%
§ 2.335.755 446.151%
; 2.570.041% 441,819
é 2,832,724} 394.172
3.10).807! 415.830.
3.595.590i 398,504
3.705.9701 372514
i 4.025.451% 394,172
S i - -

Pixed i Total Production
cost \ cost
- boccccmmman e —— -—
!
376,100 | 1,219,786
376.100 E 2.722.865
t
376,100 § 2.939.483
t
376,100 ! 3,158,006
]
376.100 b 3.387.960
]
376,100 i 3,602,996
]
376,100 H 3,901,737
376,100 4,168,194
376,100 4.454.584
376,100 4.795.723
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.10 - X, SCHLQULE
Net Profit ! Investment E Taxable E'I‘a.x at
]

Year before tax allowances i profit bo45%

\ ]

' !
1980 (100000) |
1981 1 (236586) :
1982 77335 : 2,126,250 (2‘040:'9192 !
1983 ' 325.917 (1.722,998)
1984 601.794 (1.121.204)
1985 885. 440 ( 235.764)
1986 1,250,804 1,015.040 456,768
1987 ! 1.565.863 1.565.863 704.638
1988 | 1.887.406 1,887.406 849,333
1989 2.245.816 2,245.816 1.010.617
1996 2.563.677 2.563.677 1.153.655
- e Em s - - s - . - - e o o on - -——— - -

Caleculatior *-sis for investment allowances:
Buildings 925000 x 45% = 416,250
Machinery 4275000 x 40% = _ 1,710,000

Total allowance 2,126,250




1

Year Net Profit
after tax
waredew e i oo o
19801 (100.000)
1981, (236,586)
1982 77,335
1983:  325.917
1984 601.794
1985 885.440
1986 794.036
1987 861.225
19881 1,038,073
1989 1.235.199
1990} 1,412,022

1.

Total investment

_DAYBACK P. RIQOD
i - R
! Depreciation | Total | Cumulative
' ! yearly l. total
I e
] ] ]
| i i
| (100.000) (100,000)
; 592000 § 355.414 255.414
592000 . 669.335 924.749
592000 i 917,917 1.842.666
592000 b 1,193,794 3,036 . 460
597000 s 1,482,440 i 4,518,900
597000 : 1,391.036 | 5.909.936
I 597000 i 1,458,225 7,368,161
597000 1 1,635.073
597000 1,832,199
597000 2,007.022 !

including working capital is $ 7.000,000.=-

The paybsck period is thus 6.8 years after the input

of most of the capital ($ 6.500,000) in 1980,
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_DIVIDEND AND RESERVE SCHEULE.

ouw - SeEmGs Gwm——e -

! ' '
]
Profit ! Tax E Dividend ! Accumulated
before tax ' ! i reserve
......... [ ——_——— b % -
(100,00) i i (100,000)
_ , .
(236.586) E | (336.586)
: '
i )
77,335 g ' (259,251)
; !
325,917 ! 66.666
) ]
i ]
L 601,794 ! 250,000 418.460
885,440 250,000 1,053.900
1,565,863 704.638 | 7504000 1,459,161
' |
1,887,406 849.333 750,000 1,747.234
2,245.816 1,010,617 750,000 2,232.433
2,563,677 1,153,655 750.000 2,892,755

The rate of dividend is:

1984 - 1985 . 10%

1986 20%
1987 -1990 30%
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Totul inflow!

——— .

500,000

1500,000
4400,000
855.414
669.335
917.917
1.193.794
1,482,440
1.847.804
2.162.863
2,484,406
2,842.6816

CASH FLOW

e oeeeeee
:

50,000 E 450.000
1,275.000 | 225.000
4,878,120 (478.120)

832,000 23.414
500,000 1 169.335
500,00 417.917
850,000 343.794
1.770.000 ( 287.560)
1.656.768 191,036
1.654.638 508,225
1,799.333 685,073
2,830,617 12,199
2,103,655 1,057.022
................... S
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SUMMARIZED

Total Outflow

Casn surplus

]
i
!
i
i
-
'

Cash at
and of
period

450,000

6754000
196,880
220,294
389.629
807.546
1.151340
863,780
1,054.816
1,563.041
2.248,114
2,260.913
34317.335




L [ !

' Saori

P T R
P86t 1w $B6. Nmmv_
- - .

]
0006261 1. 056261
1

lwmmﬂ ‘

e

gilozroygd

'
1000526, s&urpisn

e —ed -2 e L ! ——— - -
hoZumiil eLETEEE. 906060, CU26Lg6! Zlviisl, Cob£5Cy ! 09V9L€9 ) 9999909 ,  6YLOVZY, v17£999' 0000ctq  SdI.ITIEVIT T 1L
1 t 1 4 :

) ; ) , CCL00S'  0000COK 0020064 ! 0000002 0000262 0000063 S3TPIXY AIauTiiow ]
Licody. SOEESTLI8UELITHL 602C.36 v gLTLiGL, TC6RGUY! usvuL¢d 9939957 oﬁovmer yLve9ite 000005
=~ " - - | — —d - e . - — - a— - m - . em -
————em e T - Y [T YRS R LYo = 4 ™
I0003I0T T0izat-ea GLELSCHIIGEILET | Eimo” 006§55L , ~ 09¥839, 99999y (16z662)! (98595¢), (000001 ) ®Futuzes poutsi-
Lo L3aaaITVooannli O0IIIET y £I3u0627 0000052 00CCCGZ 0 000C0S2'  0000062! 0000042 0000052 Te3tdeo sxwus
(SN I ) Vo o0 '
iz LbSMLTY €eEaTiIielsTIaz, 8913062 0000002 00005L2 1 00000021 00000024 0000002, 000C0s 1! Ml SNell
cEe + bowm—e I - - —p- - < - == -
~==zsITT T CI5CEE, C0Ga5Ls,CooCtEE T UUC00SSL, 00006L: 5505061 ¥ 0000002’ 0000002" 0000002! 000006 |, BUTOT H&
oAz C35Ce, C2i36e, OILOSL P 0000cG,  0o00sZ! 00006z ! “ “ ' , BPUOVTAT
N ' '
sigewer, L133.0L0 €EC€TE) SEIVOL | SILISY X . . ' . xeq tuoou-
- ! ' : ) ' . . X . ' 6II0TIE i
U T L S DI R TP B A T A S A RS 03£86¢ ! CIVSLEY, 9992909, 6vLOvES, Yiv€999! 00CCOY%__ _ . Si&_
SEEIITTITT SIS, diiioisoeceiit T ElvELIe ouc.(um,'.ﬂ C9viicl 9997204, 67Lz69, Vivsolt CCOCOO0t, U
' T
R SLOLZZ N 5TceZ2to0Ulie? | COOLZEY 002422, 0000LZy 0COLZZ 4 003LiCH oooEN“ ! 810332
L CThELEL 1 GITITYLIGILELLL | 0DCOT2ZLY 000ZEJL,  0JUB 6 020168 , 000505, 0c0229 '
v b \ , . _ , ) ! f §39Ssv
Cui.n i L 9TGL3IZ, 000VEELNQ Il . 00025y |, 0IGVI6E |, _ 00094, 0003065’ 5C0Co¥S . _ETaT A aln
t B 1 B ' . 1 . ' .
il Ls  43LEEEL LSV 0Udus. ' 00039§2  3959uls | 0007841, 00CZ86 ! . ucrieroszdeg
, . ' ! ! ' . PRIIUNCIISTIT
] ] ] ]
LCunT. S2Io77L A 03TCL:=3 , 0000GLY§ , O00DODLSy 00000LSG 1 oooooR.. 0000026 ®3@88v Ppaxys Teir
—————— T - - atutattated h - T - e ———
- - IR n& 37l -— — L ga . - —— . e . - e v, - - ————— -
CewSe Y Vo ..uw y 2204V Iy UDOm.\Wﬁ- OUDthﬁ- OOOﬁF"- QOO“FFV Y OCOMFNQ. OOOWFN« SUCT4+eITE3TU,
! ! ' ' ' .. ' puv £ISuUTUSL
- QI2€Z6 Y 00LE20Y ¢ 00056 000626 , s g ot
_ ' R
' JERtdub i

t
G1=8L6L N
——- = L e -




- 67 -

16 KLTURN 0N BGUITY
Return on equity (shareholders return)
(RCE) is calculated in the following way

ROE =  Profit_sfter tax __

Net value share capital and earnings

1982 ROE = 11.4 = 3.,45%
2240,.7
1983 ROE = 329, 9 = 12.70%
2966 .7
1984 ROE = 601, 8 = 18,99%
3168, 5
1985 ROE » 885,4 = 21,84%
4053.9
1986 ROE = _79440 - 14.979%
5304.7
1987 ROE = 861.2 = 12.53%
6870.6
1988 ROE = 1038,1 = 11.85%
8757.9
1989 ROE = 1235,2 = 11,60%
10645.4
1990 ROE = 1410,0 = 10,67%

1320940
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\7. RETUSN ON IMVZIIMENI _

The return on investment (ROI) ie calculated in the following way:

| Profit after tax + interest

ROI = Total capital emnloyed

1982 ROI = 11.4 +_400 = T.65%
6240.7
1983 ROI = 325,9 + 360 = 11.31%
6066.7
1984 ROI = 601.8 +_320 = 14.59%
6318.5
1985 ROI = 885.4 +270 = 17.63%
6553.9
1986 ROI = _194 +. 215 = 12,92%
78114 5
1987 ROI = 861,2 + 155.0 10, 50%
9675.2
1988 ROI = 1038,0 +135 = 10,19%
11507.3
1989 ROI = 1235,2 + 11 10,11%
13356, 1

1990 ROI = 141040 95
62,7

158 9.49%
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BREAK DOWN OF CUSY UF INVESuminy AND vu3T uF PRuDUUTION IN1Y FUHEIGN

18

CURRENCY AND LOCAL CURRENCY

Investment cost

a) Local currency

Buildings | 350.000
Storage nel cm 10,000
Cas and fuel atiern 20.000
Locker room and sanitary installations 15.000
Miscellanecus (office equipment) 20.000
Design, engineering 10.000
Installation 50.000
Site preparation 100.000
615.000

b) Foreisn currency 5435.000
Total investment 6050.000

Production cost

a) Local currency

Silica sand 52.000
Distribution of bottles 100.000
Power 210.000
Water 14.000
Machine, general repairs 20.000
Labour 162.2490
Personnel cost 140.400
Cost of land (renting) 1.700
Insurance 78.000
778. 40

b) Poreigms cur.-ency 1372.650

Total productio.~ “ost 2150.990
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Appendix 11

SILICA SAND DEPOSITS IN LIBERIA

The Liberian Geological Survey has pudblished two reports regarding deposits

of sand in the Monrovia area. These reporte ares

1, Silica Sand Deposits in the Monrovia Arca, Liberiaj; Sam Rosenblum
US Geological Survey and S.P. Srivastava, Liberian Geologicel Survey,
Memorandum HReport No., 47 (USGS IR -=LI -41) - Liberian Geological

Survey, Bureau of Natural Resources and Surveys,

2. PFurther Investigatiorn of the Silica Sand Deposits on the Monrovia Area,

Liberiaj Sam S. Sangmor, Liberian Geological Survey,

Both these reporte show that sand of acceptable quality for the
manufacturing of glass containers is available in the Monrovia are.

The abstracts and conclusions of the reports are the f->llowing,




Report 1,

Abstract,

oBSTRACT

Thin surficial deposits of white silica sand occupy much of the
flat coastal area of Liberia from Monrovia to Buchanan 100 km south-
east: most of the sand is of good quality for glass manufacture, A
lagoonal mode of origin is suggested for these essentially monomineralic
deposits. Based on the average thickness of one meter and a conser-
vative bulk density of 1.6, the easily accessible depoﬁts along the
Freeway, the Kakata highway, and the Schieffelin red cover about 68

square kilomet. rs and contain at least 109 million metric tons of silica

sand,

CONCLUSION

The results of this study show that sufficicnt reserves of
highequality silica sand exist in the Monrovia area to supply a glass
manufacturing industry with all foreseeable needs, even for the develop-
ment of a large=-scale export trade. The possibility of using the
silica esand for other valuable silica products such as abrasives,

refactory matcrials, and optical produets should not be overlooked,
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REPORT _¢

HBSTR.LCT

Further ficld ond laboratory investigations of the surficial
deposits ~f uncensclidated white silica sand, © coupyingparts of the
f11t coastnl arca ~f Librria betwcen Monrovia and Marshall 45 kms
(28 milcs) and cxtending about 20 kms (12,5 milcs) inland have con=
firmed the previcus results that th: sand is of good gquality for
g£lass manufacture. Though part of the previously proven reserves
amounting to 19 millicn mctric tons are no longer available due to
cultural cevelopment, more deposits have been discovered bringing
the presently available deposits to about 136 million metric tons.

Further exploration may increase thc reserves,

CONCLUSION

FPetimated reserves of 136 million metric tons of high grade,
easily accessible and mineable silica sand justify plans for the
manufacturing of glass in Liberia, However, it should be noted

that silica (Si0,) constitute only about 70 per cent of the required

ingredients for glass manufacture, Other important constituents
for glass manufacturing are lime, magnesia and alkalies, The
availability of these commaditics in Liberia is limited, Energy

requirements should also be considered,

Should it be decided not to locnte the glass factory at the
Industrial k‘ark, an alternative area might be ccneidered between
E.L.W.A. and Schiefflin which is centrally located with respect to
most of the easily accessible deposits. It would require about
380 years to exhaust the present silica sand reserves at the proposed

mining rate of 350,000 metric tons per annum,
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Appendix ITT

JOB DESCRIPTION

Leneral Yield industrial Dev lopment

“itle of Post Businese hdviser Glans Technology
Juration 1 = year wi.h possibility of extension
Location

Fre town and Monrovia

starting Date 18t March 1978 or earlier

Background
The Mano River Union is an associntion between Sierra Leone
and Liberia to expand trade by the climination of all barriers to
mutual trades by cooperation in ‘he cxpansion of internal tradey by
the creation of conditions fivourablec to the expansion of mutual

productive capacity including th: progressive development of a «

common protective policy and cooperation in the crention of new
productive capacity, and to sccure a fair distribution of the benefits

from cconomic capacity.

This post is concerned with the creation of new productive

capacity in the form of a glass container factorye

Description ofDutics

General

Initially, the Adviser will be rrsponsible to the Mano River

Union to give the bridging technical assistance neccessary to develop
the project from the exis*ing feasibility study, to establish a company
and to advise on all the st-ges of projcct development and implementa=

tion,
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Vaen the conpna, 15 octablished hoe would be required to continue
to advisc the ovmeoers uutil thre fret-ry is commissioned, or until the
arriv: 1 »of & poeeronent ilnanr ocinologist vho would be employed by the

Compors.

Dutics Spociiiz

1, "hocek tle fenatibility atudy and up-date information as required.
2 Acuivrntc the [coleoricnl survey regarding the availability of

suitable sans in Sicrve Leone [Data for Liberier already exists)

3 A3375% She o Rivor Uninn to locate suitable investors and
in %th» diecunsion with banks regarding the necessary loans.
Advige invester  wd barks i ell teelrica® and financial

matters relating 44 the cstablishment of a factory

4. Advise onl as3i=% 50 the location of a suitable site in
Mearevia for tho vYactory. Prepave a checke--iist of all
sequirenentsa. gas, fucl, water, electricity, sewage and
efflucat; ctorage and h-ndling; office and administrationg

labous requirements. building dimensions, road/rail access,etc.

wi

Comiranic .te with supnliers of glass machincry and equipment,
check nricec and delivery availability. Assist in the
vreparction of requests for tendars which must include the
supplicers’ wegporntibility for training national staff in

oneratinn. and the maintenance of machinery including full

spceificatinng tor preventive maintenancesa




Advise and assist in the enquiries for, and placing of a

management contract,

Report and inform the Mano River Union on all aspects of the

development of thc project.

Ralifications

1. A university or similar dcgree in glass technology, chemical or

mechanical engincering.

An all-round expericnce in the glass container industry which
includes production management, design of production and financial
systems of monitoring and control, methods of purchasing and some

knowledge of zlass container marketing and distribution.

Fluency in speaking and writing English.
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