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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 factory may be given the   status-of & Union'    ' 

Industry. 

The Union will  review the industrial patterns of the   Member State«  with a 

view to preventing industrial   imbalances. 

It is stated in  the Mano River Union Declaration that any person or 

organization shall be eligible   to apply for a licence and 

simultaneously  for investment   incentives if such person or organisation 

undertakes projects of certain   characters in the Union. 

The holder of a licence for a  Union industry may be   given a guárante« 

from the  Commission that no other licence to manufacture for sale shall 

be granted. 

Sponsors granted  investment  incentive contracta shall be entitled 

to various Union incentives,   such asi- 

1. Union  tariff protection when necessary 

for the   period 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  b« 

determined by the Commission« 

-J 
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4.      Approva imports of machinery and equipment 

to be used in establishing,' the approved 

investment project  shall be  exempt  from 

import duty up to 90# of the dutiable 

value of such   imports. 

5. Approved imports of  raw materials  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   importa» 

6. Any other  incentive(s) negotiated with the 

Commission* 

When carrying out this feasibility study considerations have 

been  taken   to some of the  incentives mentioned  above. 

A Job Description for this feasibility study has been stated 

by UMIDO of 25 February 1977. This job 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 Blu^JlJitíJ* 

1.    Carry out demand analyses historio 

trends,  sources of supply, patterns 

of demand and prices jy^ ^^ ^^ 
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Job Description Discussed  in Part  No« 

2.       Identify and     propose  a      functional 

integrated  organisation, possible 

technical  partners,   and possible 

sources  of financing, VI.2, II,  VII.5 

3.     Identify   the project's total  coat 

including the  necessary 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 

loas  statements  and  cash flow 

for   the   same  years,   loan schedules 
showing acquisition, VII.1, VII.13.  VII.7, 

repayment and  interest  payment VII.13»VII.6,     VII«9 

aß well  a8 depreciation VII.4 

schedule of all  fixed assets ' 

4*  Analyse,  quantitatively and 

qualitatively,   the  socio-economic 

impact   the project  is  likely  to 

have  on each Member States  of the 

Mano River Union. VI.4 
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Job Descrittion _ DiflQuaaed  in Part  No. 

5.   Assebc   the market  for glass  con- 

tainers  wii.hin  the Union and 

determine  the  appropriate  pro- 

duction  capacity and  product  mix 

in terms  of  size and  colour  of 

the envisaged  production plant 

IV.2, Table IV.5, 

Table IV.3 

6.  Study available  information  on 

local  availability of  raw 

materials  (silica sand,  limestone 

feldspar,     nd   coda ash)  and 

detrrr.inc  to  what  extent local 

raw materialr.   can be used  in  the 

production 

V.5 

Assist, the Mano River Union 

Secretariat in organizing geolo- 

gical surveys and laboratory in- 

vestigations of raw materials v.5 

8.  Preparo  a fu; nibility report  for 

a glasr, container plant,  includila 

alternative  locations comparative 

cost and benefit    analyses,   plant 

layout,   equipment zptcifications, 

requirements  for raw materials, 

manpower and energy,  description 

of product  and production  technology 

sales  forecast,   investment  and  pro- 

duction costs broken down  and pro- 

fitability analysis  including cash 

flow,   profit   and less account, 

etc,   for   ten years. 

vi.5, vi.1, v.e, 
V.7, V.2.-V.3 

Table IV.5.VII.1, 

VII.7, VII.12 

VII.13 



9 - 

J,ob Desciption Discussed in Part No, 

9. Prepare investment prospectus on 

the project to facilitate follow-up 

action by the Governments concerned, 

potential investors and institutional 

lenders 

VII,1, V.7.VII.5 

10* Assess the need for technical 

assistance to bring the project 

successfully through the sub- 

sequent stages of detailed design, 

construction and installation, 

training of staff and start-up 

production VI.3, v.? III. 
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li.  SUMMARY 

The market survey crrried out indic-ites that the glass container 

narket 1901 in the IUano River uni°n will be 26 millions of bottles, 

'li. «•(' nay  lso be a potential export market of 4 millions of bottles» 

It is assumrd th->t .-: glass container company will cover 6"?% of the 

domestic m:irket in its first year of  production.  The share of the 

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

Total sales for the first year is estimated tc be 21 millions of 

bottles,  iiftfr ten ye?re of operation it is assumed that the sales 

will be ")7 millions of bottles.  This includes an export to other 

West -African countries of 13»5 millions. 

The study shews th-t the potential domestic and export marketB are 

sufficient frcm economical and technical poinds»*" view fer a small 

glass container factory in the Mano River Union. 

The glass factory uay be located in Freetown or in Monrovia. The 

largest market now and within the next ten years is in Liberia. Due 

to its larger population, howevor, future long term prospectB may 

be brighter in Sierra Leone. Labour is con siderably cheaper in 

Freetown.  Interesting sites for a factoryare available in Lakka, 

south west of Freetown 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 i» 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 is that in the Monrovia area. 
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Some private cmp mi..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 recomnenihMi hhnt the fflass factory bo located in Monrovia. 

The capital required is $ 7.0 millions.   » .'i.5 millions should be 

equity capital from the potential share holders. The supplier»' 

credit is estimated to be $2.5 millions.  The remaining S 2.0 million« • 

can be borrowed from banks» 

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

the governments to have some parts of the bank loani. 

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 offer« 

for the equipment and the erection of the glass factory. A management 

oontraat may be of interest, for the Polish company. It i« 

recommended that the management fee should be related to the profit- 

ability of the company. 

Some bottling companies and other companies in the two countrie« have 

expressed interest in acquiring shares of a domestic glass factory. 

The company will employ 132 people at the beginning. The number of 

employees will gradually increase to approximately 200. Pour 

expatriates will be required (the general manager, the production 

manager, the glass technologist and the machine superintendent). 
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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  bottles. 

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 calculations 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 lids,   crates  and cartons,  food 

products  etc,  nay find  interesting markets   in  the  Union  once  there  il 

a glifls factory. 

Implementation  of the project is recommendended. With good project 

management production could be  started in January,   1981.« 
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III.      ûi£i>HL*^JAÏiûIfS_ 

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 SOB« 

countries through out the world.      It is therefore important not  to 

wait too long regarding a decision about a glas*  factory in the Man» 

River Onion. 

It  is therefore recommended that a study of a definite project 

be started without delay. 

A qualified glass container consultant        should be assigned as a 

projeot leader.     (Appendix  III). 

First class machinery suppliers should be invited to give offers 

in open competition. 

Potentiell  share holders should be informed about the p^^ct *nd 

a glass company should be established. 

Por the success of the company ifc is  important to get modern 

know-how from an international, well established glass container 

manufacturing company* 

Key personnel will have to be employed at least six month, before 

start of operation.    Some of this personnel must be sent abroad for 

training. 

A proposal for a prefect «ohedule la given belowi 
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PROJECT  SCHEDULE 

Months^ 

36 

34 

33 

32 

30 

29 

20 

26 

24 

6 

6 

2 

0 

Activity 

Possibility  study  presented  to Mano River Union 

Decision  by Mano  River Union  to go ahe-.d  with 

a  ST,udy of    ,   definite  projet 

Project loader  assigned 

Glass machinery   suppliers   invited to  present 

offers 

Offers rt.ee íved   from suppliers 

Mano River Uni^n  glass  company established 

Mr„nn£r-.',iont   contract signed  with a glass 

company 

Contract   ./ith  Building company 

Erccti-n  of  plant  starts 

Key   personnel   employed 

Training  programme starts 

Furnace  lit 

Start of operation 

This feasibility study will be presented to  the Mano River 

Union Secretariat  in December 1977.  If this project schedule is 

followed operation of a *1»" container factory could start in 

January 1901- 
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IV.    JVRKKT SURVEY 

1   The  Import  of   Glass Containers 

Glass containers   have boon  imported into Sierra Leone and 

Libcrin for many ye^rs.    According to the Annual Trade 

Statistica  the   i nport  in  1968 wis  7.0 millions into Liberia 

and  in 1965 it   was  1.7 millions  of   containers  into Sierra Leone, 

As   the  capacities  of breweries  and  soft drink bottling plants 

were  increased  mor" bottles  had  to  be  imported. 

The  official   figures  from the Annual Trade  Statistics far  import 

of glass  containers  in  the   years   1971   to  197^ are  shown in 

table IV.1 

In  the impcrt   statistics   th  re  are  three categories  of  glass 

containers.     Those ¡re  (a)  glass  beverage  containers,  (b) 

other glass   containers  and   (c)  glass  table ware.     The (0) 

category  is  not  included  in   this  report.   In general   the monu- 

f; cturing 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 aillions of units) 

Liberia 

Bottles  for  beer 

and beverages 

Other bot >los 

Total 

Sierra Leone 

Bottles  for beer 
and beverages 

Dthtr bottios 

Total 

Grand Toti 

1971 

21.31 

21.31 

1.55 

2.71 

}>    1972     { 

14.10 

.9*22. J P.-2L 
14.47 

2:13 

4.02 

— f  

1975 

15.23 

13.50 

4.35 

11.91 

1974    f    1975 

22.97 

. 2..42..L_±?54. 

25.39 !   11.02 

3.85 

2_._22. 

6.O7 

9.48 

1976 

9.00 

10.60 

£^.n? j   1fl.4Q     |    2S.A1    I      51.461   19.34    J  

Source:  Annuii Trade Statistica. 

It is interesting to see that  the import has declined since 1974. 

This does not mean,  however,   that the use of ghee  containers ha« 

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

of bottles year after year.     In  1974 the bottling plants in Liberia 

increased the deposits on bottles.    As a result  of  this more bottles 

were returned by  the consumer«.    Today the average  percentage  of the 

return of bottles  to the bottling plants  is 95 -97%.    This appuie« to 

Liberia as well as  to Sierra  LroB«« 
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In general  the  return of  bottles  from  consumers  to  bottling plants 

has  increased  "11  ovor the world   duo  to increaued   interest for 

environmental   Í'  ctorc,     A  return  of  95% of   the   bottles   or more   is 

n-,w¿dayc   common   pr:.ctic.    in  developed  as \/cll   as   in  developing 

ccuntL-ies.     Tabic   IV,2  shows   a  detailed  study  of   the   import  of  glass 

containers   in  1974 and   1975  for  Sierra Leone  and   in   1975 and  1976  for 

ój.it'ü.ri'.'?-    Import   figures  for  Sierra  Leone  for  1976  are  not yet 

available,, 

As   can be  seen  fron the  table   the  ¡najor exporters   io Sirra Í oor.e--wore 

the Uni„rd  Kin<¡r¿o;a,  Bclgiur.  ani   CzechoElavp.kia,       The main suppliers 

to  Liberia  were  pl-ss   factories;,    in   the United Kingdom,   the United 

States  of /m-.-iea and  Czechoslovakia.  As  a natter  of fact United 

Kinpdom .ilone  supplied  56# of  tie bottles  imported  by Sierra Leone  in 

1974  ir.J   1975  ani   ?9^ of  tir bot ti os   imported by Liberia  in 1975  and 

1976- 

It  is  interesting to note  that   the   import  value  of  the   bottles  has 

decreased  p^v.dually from   ¡974»     Tho  CIP prices  actually  paid by  the 

bottliny  plants  have not decreased,  however.     The  market value   of 

bottles will  be  discussed  in   part  IV„4. 
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TABLE  IV. 

Number and valm of imported bot'\. s an<) source if supply in 

197-' 1976 

Sierra Leone 

' Numbers ' 

Br_t; lea for beer I x 1000 
and other bevoragas 

Can'-id a 

Lebanon 

Singapore 

Belgium 

France 

United Kingdom 

Czechoslovakia 

Total 

Other bottles and 

J arg 

Guinea 

USA 

Lebanon 

Belgium 

Denmark 

France 
¡Jermany,   Federal 
Depublic of 
Italy 

United Kingdom 

Czechoslavakia 

Finland 

Netherlands 

Total 

Grand Total 

1974 
"1 

Import 'I 

Value i 
cent/ j 
bottle 

Numbers 

x   1000 

—)  

1   Ijnport  Value 

cnnt/bottle 
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1976 
Liberia 

Bot 11e B_fo r_beer 

1975 ¿^ | T 

J    Number  { 

 r 
i 

Import     ' J Numbers | Import Value} 

ando ttaer bevrr- i    x 1000   J Value          ¡ x 100O cent/bottle   ! 

cent/           | 
M?8- bottle        i 

6 6.95 J apan 

Notherlands 573   J 18.50          ¡ 424 8.81 

Germany,   Federal 4   ' 6.50          S 286 7.03 
Pepublic of 
France 516   ¡ 6.70         ! 965 5.52         j 

Italy 112    ¡ 9.13         ¡ 1039 6.32         ! 

United Kingdom 4386    } 7.11         ¡ 2648 10.10           ¡ 

Poland 625   j 2.89         | 283 7.46          ¡ 

Czechoslavakia 1819   j 12.12          i 

Lebanon 46   j 6.71          i 523 5.87         ! 

China 188    ¡ 10.95        I j 

USA 

Total 

1?2J i 1.60 j 
9476   I            8.67 

__282J  7.65 

9001 7.91         I 

Other glass 

Containers. j 
Poland 

1 
¡ 22 7.34 

Spain 
i 
l i 

i 
i 

BelgiumtLuxcmburg i 
l 

¡       112 i 

i 
6.02 

United Kingdom i 366 i         8.95 ¡    1019 i 
i 5.28 

Sweden 
1 
1 
1 38 |          6.62 {       72 i 

6.50 i 

Czechoir^a/ikia 
1 
1 9 ¡        34.75 S       242 

i 
i 
i 

6.80 

China 
¡ 
1 56 !          5.29 ¡         28 i 

I 12.95 

Japan 1 i         10 S 
1 

6.36 

USA 
1 
1 
1 921 j          5.92 ¡       107 I 

1 
6.00 

• 

Netherlands 
• 
1 125 !      17.10 í       9 1 4.26            j 
1 __   • — ^. _ .. . ——  <••• ——«»— —— ' '" 1 

Total 
1 
1 
1 
1 

1537 j         7.75 !    1599 
i 

1 
1 
1 

5.74           j 
•i  —r i 

Grand Total 
1 

1 11015 •          8.56 |   10600 i 
i 7.59          j 

1 
I-. .__ — -_ .(..„...___ — - T  

i « 
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2 -   wapy^gmcnt of Bottles., 1977 hy the Bottling Plants 

V.hrr. carrying out the- market studies all the major 

users of glass containers in the two capitals 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 

1977" 

Table IV.3 gives the actual replacement 

presented by the bottling plants. 

figures as 

TABLE IV. 3. 

Replacement of bottles 1977 ^J^-íi^^í---—— *" 

"¡Citent  I &olour 

I 

Beer 

Beer 

Beer 

Beer 

{Beer 

! Beer 
i 
¡Soft drink 
I - 

¡Soft 

i drink 

¡Soft 
! drink 
¡Vine 

, Spirit   j 

Amber 

Green 

Amber 

Green 

Amber 

Green 

Flint 

Amber 

Gre n 

Flint 

Flint 

1 Volume 
ml 

750 

750 

330 

j 330 

J 280 

280 

280 

280 

280 

750 

750 

j 650 

S 550 
¡ 300 

! 3 CO 
i 280 
l 
280 

J 375 

325 

j 325 

| 650 

S 600 

Number  ' Total 
1000   ! weight 

 J- 
300 

120 

1412 

1420 

135 

100 

500 

377 
500 

30 

tons 

195 
66 

424 

j 425 

! 38 
i 

28 

4643   1740 

162 

122 

325 
18 

J 
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•%• 

Content 

Spirit 

Spirit 

Spirit 

Spirit 

Medicine 

Medicine 

Teilet Pro- 

ducta 

Total Flint bottles 

Total Amber bottles 

Total Green bottles 

•}    Colour     • 

; ;iint 

{ Flint 

¡ Green 

! Flint 

' Amber 

¡ umber 

fc'lint 

Grand Total 

Volume 

ml 

375 

185 

185 

175 

500 

100 

100 

Weight 

g 

Number 

1000 

325 

225 

?25 

200 

350 

140 

140 

65 

3830 

825 

300 

32 

10 

2500 

11868 

2389 

2842 

17099 

Total 
weight 

tons 

21 

i 863 

186 

60 

11 

1 

350 

1  
j 3377 

i 831 

827 

)  5035 
il 

The average weight per bottle is 294 grams. 

The actual 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 million« 

in 1977. A similar figure indicated far Sierra Leone is one 

million. These bottles are used by distilleries and companies 

manufacturing tci?.et products, perfume and pharmaceuticals. 

In the Manufacturing Industry of 1975 for Liberia .   17 

beverage industries are named. Only the five major ones were 

viBited. Most of th others are small distilleries and wine 

companies, which use non-returnable beer and wine bottles. A 

few, however, import their own bottles. 

It can therefore 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 millions of bottles. 
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3    Project ion f or  the  use of gl as s. con t .ainers_ln^he_Mano 

River Union  in  1??1 - 199» 

According to the   publication Glae8 and Glass Making (United Nations, 

Now York,  1977)   the   average  growth of glass  production  in  17 

countries     representing n.bout   19% of  the  world  population  is 6.4%. 

The  growth  is  slightly higher  in most Afri.an  countries  as  can be 

seen  from import  statistics.     It  can therefore  be  assumed  that  the 

growth  for glass  containers   in the Mano River Union is 7% por 

annum« 

Table  IV. 4 shows   the imports by some *est   Afri.an countries.    The 

figures are for 1973 and will  be somewhat different by now.     In some 

countries the  import  will  be  higher.  In  other .ountries ¿lass works 

have   been started  and  therefore  these «ountries have    decreased 

their  import of bottles. 

TABLE  IV.  4 

iKMilJL^L^"-^'-"^ «" 1QT^ 'f Some vpRt African Countrlg« 

(Millions  of Units) 

Ghana 

Ivory Coast 

Mali 

Niger 

Nigeria 

Senegal 

Togo 

Upper Volta 

Gambia 

Dahomey 

Chad    „      ,., .       «. United Republic of 
Cameroon 

Total 

15.6    (Existing factory being rebuilt) 

24.1    (A  factory  is planned) 

0.8 

1.1 
137.8    (3 factories at present) 

7.0 

N.A 

2.« 

N.A 

2.2. 

1.3 
9.4    (Existing factory enlarged) 

201.3 

Sourcel World Trade Statisti«*, United Nations 
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Since  1975 glass container  factories have been erected  in some West 

African countries as  is shown in table IV.4.      The imports by Borne 

non-glass producing West-African  countries in the table was  23.8 

millions of bottles   in 1973.   Figure«   for later years  are not yet 

available.    Assuming a growth of 1% for the West African countries 

mentioned in  table IV.4 the glass  producing countries will have a 
consumption of  300 millions  of units and the other countries 43 million« 

in 1981.      It   should not be   impossible for a glass works  in Liberia 

or in Sierra Leone to get  an export market of  ",% in the glass producing* 

countries,  and of 10# in-the other cduntraàé.    This ^export market in 

1982 could therefore be (3f2 + 4,6)  7.8 millions of bottles.      In this 

study it is  assumed  that in the first production year only half of th> 

expected export market is  conquered 

Tabi«. VI.I gives  the import of bottles  in 1971-1975.    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 »« 

annual breakage of  59i.    Assuming  a growth of 7# the potential u«e of 

bottle« will  be found in table IV.  5. 

ÇkW«   IV. 5      also gives the projected figures  for the number of bottle« 
a« being used in this study.    These figures have been chosen since a 

domestic glass company can never be a sole supplier of bottle« 
*o the market.    The figures are also chosen from a technical point  of 

view.    The production capacity for the first four years of operation 

i« limited to two "Individual Section«" machine with six «ingle fobs. 
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TABLE IV.  5 

Comparative figures for th consumption of bottles In the 

Mano River Union 1975 - 1990 

(Millions of units) 

Year 

1975 

1976 

1*77 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

 r  
i 

Projection I        }     Projection II 

23.7 

24.9 

26:2 

27.5 

28.9 

30.5 

31.8 

33.4 

35.1 

36.8 

38.7 

40.6 

42.6 

44.7 

47.0 

49.3 

1 
1 
1 
1 

4- 
1 
1 

,! 

20.0 

21.4 

22.9 

24.5 

26.2 

28.1 

3O.O 

32.I 

34.4 

36.8 

39.4 

42.1 

45.1 

48.2 

-1 

Projection 

III 

! 16.9 

18.9 

21.4 

23.9 

26.6 

29.6 

32.0 

36.O 

39.6 

43.2 

Projection    I    is based on import figures with a growth of % per annua 

Projection II    is based on interviews with bottling plants. Annual growth 7* 

Projection III.    are the  figures used in this report. 
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•4    Unices, .paid for bottles in  1977 

When  interviewing  the bottling plants  questions were  asked 

regarding prices  paid for bottles.    The package and  shipment 

of bottles vnry from one glass producer to another. 

The prices gi-'en  in Table IV.   7 are CIP prices excluding carto»a 

In  some  cases  bottling plants did not buy   ¿11  types  of bottles 

in  1977.    The  replacement of bottles could be done by taking new 

bot Mes from the  storage plants.      The actual  prices   for there 

bottles when beiny bought have been used in table IV. 7 . 
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TABLE IV.   7 

CIF_ pnces  paid  by bottling  plants  in  1977 for different 
gl.'.ss  containers.     Some  figures  refer to prices  paid  in 

1976 or 1975» Cartons not  included 

Type  of  bot,   le 

Beer 75  cl 

Beer  35  cl 

Beer ;?fì cl 

Soft  driiìl<   ,'tt  ci 

Spirit     lb  ci 

Spirit   37.5  cl 

Spirit  10.5  cl 

Medicine   jars 

Toilet  bottles 

Number 1000 Us cents  per bottle Total  price US  S 

420 24 100,800 

2832 12.80 362,496 

235 8.9 20,915 

5520 15 828,000 

550 ?0 106,000 

65 16 10r40n 

',955 13,5 668,925 

42 6,2 2,604 

2500 6.0 150,000 

Total 17,0999  2250^40  

Average  price  per bottle  •  13.16  cents 

This  pi'ice   is  offered by  the  glass  suppliers   in  1975 -  1976 

It  can b(r   estimated  that  an offer  in  December  1977  Ì8 89Í higher. 

The sales  CIF price used for calculations in  this report  is  fixed at 

14.20  con   s  a  bottle. 

5 Rates of duty on Bottles 

The import duty for bottles  in Liberia and Sierra Leone ars as 

follwsi 

Glass  beverage  containers 2096 

Other glass containers 40% 

These rates are given  in  the Duty Tariffs printed October 

1977. 
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1 Glass Manufacture 

Glass is a very old material and was first raade some 7000 year» 

afco. 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 
oer 

less than 10 containers /capita are used pr>r year,  A glass 

container factory nay therefore be an interesting industry for 

developing countries wh-r,1 the home market is at least 20 

millions of glass containers« 

The basic raw material for the manufacturing «f sand is'glass . » 

This must be a very pure silica sand. To this sand ¿r added soda 

ash and limestone and some other materials. 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 

be 1500*C. The molten elaes in the furnape  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 

machine. 

In the «ouldsthe glass is presset or blown to a container« 

Modern glass forming machines make more than 100 ordinary beer 

bottles a minute« 
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When leaving the machine the glass bottle has a temperature of about 

500*0.   It is quite soft and must therefore be treated very carefully. 

It is conveyed into the annealing" lehx.  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 

physical inspection of every bottle regarding visual defects. In 

addition there is a testing of physical 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 a permanent label o» their bottles. 

Such labels may be applied to the bottles by the glass container factories. 

The labels are made by screen printing ceramic materials 09 the surface 

of the bottle.  Many different colours can be used so as to give a nice- 

looking label. The bottles are then heated in a decorating lehr at a 

temperature of about $QO»C   Tne ceramic materials melt and adhere 

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

labels (ACL). 

The finished and inspected bottles are then packed in cartons, in crates 

or in some other materials such as a shrinkable plastic fila« 

Appendix I shows a glass container plant. 

2   Raw Materials, 

In ovder to produce 25 millions of bottles 7400 tons of glass will be 

needed. 
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Tho container glass will have the following approximate ohemical 

analysis: 

slo2 72.596 

Na20 14.5 

CaO 10.0 

A1205 2.0 

Various _!-S— 
100.0 

For the melting of 7 40f> tones of glass the following approximate 

quantities of raw materials are required! 

Silica sand 5200 tons 

Sada ash 1680 tons 

Limestone 1300 tons 

Feldspar 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 FUQI. Power and Vater 

To heat the melting furnaoe and the lehrs fuel oil (Bunker C) 

LPG and electricity will be used in the following quantities 

per annua. 

Fuel oil (Bunker C) 2200 tons 
LPG 150000 m5 

Electricity        3 million kWh 

Water 40000 w 

 J 
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A  tank with  a volume  of  500 m will   be needed for   fhe   fuel  oil  and 

two tanks   each  with       capacity of  7.5 ton«    for  the  LP8.    A smaller 

tank will     -.Ino  be  required     for  light  oil. 

It  is of   extremo  importance  for a glass worka that  electricity is 

always  available. 

The maximum load  for  the  glass works will  be   ;50  KVA  and the daily 

consumption  of  electricity  approximately  10,000 KVh. 

It  is recommended  that  the  glass  plant  can generate  its  own power. 

Two generators   each  for 250 KVA  should therefore  be   installed in tne • 

works. 

.¿and 

¡\ glass container factory with a capacity of 50 millions  of bottles 
2 

requires a  land  area of approximately 40,000 m. This gives sufficient 

space for  buildings, storage of raw materials and  finished products 

and parking spaces* 

Availability of  raw materials 

The two national Ministries  of Lands and Mines have  studied the 

availability  of  suitable  raw materials in the two  countries. 

It has been found that no other raw material than sand   is avail avail able. 

Geological   surveys and laboratory analysis of indigenou* sand have been 

carried out. 

The Liberian investigation* show that the indigenous aand is fully 

acceptable   as  a  raw material   for  container glass.     (See Appendix II) 

The investigations in Sierra Leone are not yet finalised. Preliminary 

results indicate, however, that the sand contains less silica and more 
iron oxide   than  the Liberian  sand.    It  is not acceptable  as a fflass sand. 

All other  raw materials  for glass melting have to be  imported» 
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6      Coat of raw materials and utilities 

Some suppliers  in  the  two countries have  been  contacted 

regarding prices for raw materials  and utilities« 

Ko indigenous LPG is available in Liberia at present.       It 

is estimated,  however, that LPG will be   on the market within 

one year* 

»The following average price« have been   indicated by suppliers 

and will be used in the calculations! 

Fuel  oil  (Bunker C)       $  102.- /   ton 

LPG I 400.-/   ton 

Gas oil t 144.-/ton 

Electricity I 0.07/kVh 

Waver • 0.28/«5 

Silica sand I 10.- per ton 

Soda ash •  162.- per ton 

Limestone t 137.- per ton 

Feldspar • 141.- P«r ton 

Salt  cake • 207.- P«r ton 

Chromium ore t 315.- P«r ton 

Coke • 205.- per ton 

Iron sulphate $ 125.- per ton 

Cobalt oxide t 13.42  per kg 

Selenium • 4L- per kg 

These prices for glass raw materials give a total batch prioe 

of t 72.30 per ton melted.   In thi»  report a batch price of 

$ 80.00.- is used.   Experience shows that  lower prices can be ob- 

tained after negotations.    A price of t 50-60 per ton of glass 

«sited should be obtained after direct contact with the actual 

suppliers. 
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7    Technical   considerations 

The  processing lines in  the glass factory should be fully 
automatic.     Bottles which should pass  through high speed filling 

and  capping machines must  have  exact  dimensions  with very 

small tolerances.    The bottles  must also h^ve a good physical 

Btrength.     It may be considered  to be  more difficult  to obtain 

bottles of high quality  in semi-automatic machines than in 

fully automatic  ones. 

It  is important  that the  glass  melted has a uniform chemical 

composition and correct   physical properties. 

High class  raw materials must  be used.    The materials 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 easy 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 

refractory 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.S.  machines).    In  an I.S.   6 single gob (I.S.6.S.G.) 

there are 6 forming sections.     Some or all  of  these sections may 

be  in operation.    An I.S.6.S.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 the    number of bottles to be sold in 1981-1990. 

In order  to produce these bottles the  following quantities  of 

glass has  to be melted. 
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TABLE V.   1 

Tone of  glass melted  per year  in  1981-1990 

...  —r 1 1 r y    r --T T7 r fj 

lour    \     1981  I  19B2     19*3 l   19*4 T  1985 |   19*611987  ¡ 1988J1989'   1 
i í !' I ! !      !        I        ! ! 

Flint 

Araber 

Green 

Total 

4100   i 5700 6390   J 6990 

1020      1420   ' 1580       1730 
i i 

1010   ! 1410   ¡ 1570   } 1720 
4 _L 1.. 

l—i 
i 

8280 | 690q{ 9650 I1041C. 
•I 

2060    2210 I 24OO ! 2590 

i      I 
¿040 ¡2190 ¡2380 J 2570 

Î—!—t— 
i ' ' ! 1 ! ' ! • 

6130    |8530   ¡9540   Î10440   »11330    }12380 )t55on| M430115570M6780 

1990 

11220 

279O 

277O 

To  produce   the  required number  of bottles the   IS machines 

must have  8 to 18 blow mouldB  as  is seen from  table V.2 
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it— """ 

YEAH 

1981 

1982 

1985 

1984 

1985 

1986 

1987 

198Ö 

1989 

!  1990 

I     

TABLE V.   2 

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

Bottle? 
Produced 
mills 

29.4 

57.1 

40.2 

45.2 

46.4 

49.9 

55.4 

57.0 

60.8 

65.8 

Expected 
package,% 

70 

72 

74 

76 

78 

80 

82 

84 

86 

86 

Bottles     !        Tons  of 
sold :       glass  per 
mills        t       day(521 
  _.j        a«"»)  

• 
20.6 

-'•.7 

29.7 

52.9 

56.2 

59.9 
45.8 

47.8 

52.2 

56.7 

27.5 

34.7 

57.8 

40.5 

43.4 

46.6 

49.9 

53.2 

55.6 

61.6 

•-+ 

No.   of I.S. 
blow moulds 

8.2 

10.3 

11.2 

12.0 

12.9 

13.8 

14.8 

15.8 

16.5 

18.3 

It  is  thus necessary   to have   two IS machines  from  the every beginning. 

These machines  should  be  IS-6  single gob machi íes.     In the  first year 

four sections  in each  machine will  be used.     t   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 gob 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 furnace  sh'ouldf'be of a regenerative  construction.       Its 

melting area should be maximum 25m? The furnace should be constructed 

for the  three feeders.    According to the market 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. 

.J 
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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  iirst pass   through  the  decorating  Line  to get  an 

applied   ceramic   label  (VACL). 

Some of  the present bottling plants  in the Union countries want  their 

bottles packed in cartons .     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 a plastic or 

wooden crate or a film of  shrinkable  plastics.    The method of packaging 

should be  discussed in  detail   with the  customers,'    The price  of  botties 

to be paid for by the customers depends on the packaging material  used« 

The bottles should be pateked  in such a way that a minimum of moisture 

will be  in contact with  the glass surface.     In hot and moist climate 

the  internal  surfaces  of  bottle3 are  easily  corroded or weathered. 

After six  months  cf storage under severe conditions  a bottle may be  so 

heavily corroded as to be unsuitable  for its  purpose.    Special 

treatment may make the glass   surface more durable. 

Pelivery  of bottler 

The glass   containers from the   factory  should be delivered by road 

to  the various customers.    A contfact  should be Bigned 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   coypany of the non-producing country 

this company will  bring bottles  on its return  journeys.      It will 

thus have  an ¡o pportunil^of transporting some other goods  from its own 

country to  the glass producing  country. 
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h< r     v : 11    thus   be   no   piym. nt   for   .iourntiys  without   ;iny  goods   to 

• .;i c.-t. 

M   W',1,1.1   hr   <u!TicuJt,   k:!'wevcr,   i' ;r a   transport   company  to get   transport 

.erfc     in   a  i-üuntry  wh^ro   it   ¡.s   not   v mistered. 

It   wilj   bo   possible   to   Load  approximatply   140,000   bottles  on  every  truck. 

'.'he   cost   for  individual   tripe   is   42,C   per mile.       The  distance  between 

Freetown   and Monrovia   is   5^0 miles.     The   cost   of  transportation  is   thus 

S»70C'   por   truck,   <r %t\.tl  per  1000  bottles. 

It   iö  shown   in  the  Market  Survey that   the  Liberian Market  is  larger  than 

the   larrkpt   in Sierra Leone.    Thos  cost  of delivery will  thus be higher 

if   th» glass  works   is  loc'ted  in Sierra Leone«       This  increased cobt   if 

delivery  for a glass works  located  in Sierra Leone   compared  to  one  in 

Liberia  is  shown  in t-ble  V,  5» 

TABLE V.   3 

Extra cost of delivery if the glass works is locoted in 

Sierra Leone 

Year 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

J990 

Market in 
Liberia 

10.1 

12.5 

14.3 

15.6 

17.2 

18.8 

20.4 

22.4 

24.0 

22ii.  

Market in 
Sierra Leone 

Difference 
LrS.L. 

Extra cost 
of delivery 

US  t 

6.8 3.3. 15411 

8.4 4.1 19147 

9.5 4.8 22416 

10.5 5.1 2381? 

11.4 5.8 27006 

12.6 6.2 28954 

13.5 6.9 32233 

14.7 7.4 34658 

16.0 8.0 37360 

17.3 8.6 4016} 

It is important not to change the moulds in the machines more ^.ften than 

absolutely necessary. The time of delivery and storage possibilities in 

the customer piante must be discussed with each customer. Appendix IV 

gives some indication of the prollem« 
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VI. SÛ.CJ0.-ECON0MXC  A-ZliÇTS 

The  creation  of new  indu  triée  in a country usually gives 

many benefits  of economic devplopment.    Every  industry gives 

some  employment  opportunities  to some  different groups  of  the 

population.     In r.ddition  to the  economic  benefit fchere  is  also 

an  advantage for the  employees  being trained  for  jobs  in the 

industry. 

1      PERSONNEL 

It  is estimated that the glass 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« 

1stn 2nd 3rd Reserve Day Total 

Function Shift Shift Shift Shift Shift 

General 
Manager 1 

Production 
Manager 1 

Administ- 
rative 
Manager 1 

Sales Man- 
ager 1 

Glass Tech- 
nologist 1 

Machine 
Super- 
intendent 1 

Maintenance 
Engineer 1 

Cost Acct. 1 

Personnel 
Manager 
Purchasing 
Manager 

1 
1 

Office 
Supervisor 1 1 
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Function 
1st 

Shift 
2nd 

Snift 
3rd 

Shift 
Reserve 
Shift 

Day 
Shift 

Sales men 4 

Office Staff 10 

Foremen 2 2 2 2 

Labourers, 

skilled 5 b 5 5 

Labourers, 
unskilled 17 17 17 17 10 

Total 24 24 24 24 

Total 

35 

10 

8 

20 

78 

132 

The salaries of staff and  labourers will be different   in 

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

is seen from this table the salaries are lower in Sierra Leon« 

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 a 

glass container factory 

__Liberia . 

Individual^ 
50",000 

     SjLerra 

Individual  
40,000 

Leon« 

lapilifip ,.,-. 
General Manager (1) 

Total 
50,000 

Total 
40,000 

Production Mano 
-ager (1)(2) 35,000 35,000 28,000 ¿8,000 

Administrative Man- 
ager 
Sales Manager 

11,000 
10,000 

11,000 
10,000 

5,000 
5,000 

5,000 
5,000 



I  _   1, i bor ia 

__ Ind_j yiduri 1_ T,rtal_ 

Cierra Leone 

Function                                Individual Total 

Glass   technologist(",2) ,::'T,OOO ;'5,ooo 20,000 20,000 

Machine  Superintendent ' , ?) 20,000 20, '00 1^,000 16,000 

Maintenance  Engin»' r  (?) 10,000 10,000 'S,000 5,000 

Cost  Accountant 's ooo 9,000 4,000 4,000 

Personnel  Manager A, 000 8,000 3,900 5,500 

Purchasing Manager e ,ooo 8,000 i, 500 3,500 

Office  Supervisor 7,000 7,000 5,500 3,500 

Secretaries 6,000 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 3 0,000 800 1b,000 

Labourers unskilled  (2) 1,000 78,000 500 39,00^ 

Total 582,200 227,5000 

Fringe benefit 20% 76,4-iO 44,060 

Total Salary 458,640 271,560 

(i)       Expatriates  (4 people) 

(2)       Employed   in prodrction departments   (110  people) 

> ÛBPABJSAM0I 
It  is very  important  to have an efficient  organisation of 

the person iel  in the glasB company.     All  the managers must 

be well qualified for their functions  and must show a record 

of previous  successful  employments on  similar levels and 

activities. 

The general manager,  the  production, manager,   the machin« 
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superintendent an* the ."lass  technologist nust have previous 

experience fror, i rlass container factory-     Th..- naintennnce 

engineer should hive good experience of maintenance supervision 

fron at  least one well recognized foreign company. 

The following organisation is proposed for the   rlass company. 

Organisation Chart 

Production 

Manager 

Share 

¡holders      ¡"Directors 

jft oard of General 

Manager 

1 Administrative J 

Manager | 

'4    Sales Manager ; 
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î    ì Coat 

accountant) 

; Accounting« 

Icostirur store« 
•control,  Vages 

Mnini«trative 

! manager ! i Personnel • 
I   i ' i   • manager 

i 
i 
i 
! .    . ^ 
!   , Purchasing 

,   ' manager     , 

'-i •ffi 
ce i  

supervisor 

All personnel function« ; 

of «t.aff and worker 

Selection,  training 

Hedioal>   «ooial 

housing,  Canteen di«oi- . 

pline  .._' 

Purchasing 

'and store« 

(Secretariat,  typing, 

¡telephone, oonnuni- 

-'oation, messenger« 

company oars     

Sale«     I' 
naanger i 

• Domestic 

' «ales 

Export 

; sales 

Marketing, Public 

relation, sales 

credit, product 
information. 

Marketing researoh 
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5      TRAINING OF PSI 

Glass   is at  present  not manufactured  in  the Mano River Union 

and   there  is  therefore no knowledge  of  this  industry   in either of 

the   two  countries.     All  know-how of glass manufacturing mußt be 

acquired  from  foreign glass  companies  or glass   technologists. 

All   the personnel   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  th¿  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, 

4    SOCIO-ECONOMIC   BENEFITS FROM A GLASS, CONTAINER  BOMPANY 

A glase  container  company will  stimulate  other new  industries and 

activities  in  the   two member states  of tteMano  River Union. 

Indigenous sand  will  be used an  one  of  the main  raw materials  for 

glasB  melting.       The  sand has  to  be mined,  screened  and washed,    Thii 

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 bn  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. 
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Most 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 

bottles*    A  carton manufacturing    company could oerhaps 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 plastio 

crates.      This is preferred by  the  soft ôrink bottling plants.    A erat« 

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  jugs.    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 tl us be very attractive for house hold us« and for cafeterias and 

restaurants. 

Many small bottling companies in the two Union countries use second hand 
bottles for their uroduots. 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« 

J 
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The countries will  also be more  attractive for glees  container using 

industries.    Such industries are  for instance food and fruit industrie« 

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 i§ 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 

att«active 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 oth«r 

country.      The cost  of transport has  therefore to be  added to the 

production cost of the  containers. 
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. 5 Jí": "y-^iìi'i'P-.•''-G0MP;NY BE LocTV-D-?-- 

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

mental  and industrial   conditions  are  acceptable  in both  countries. 

It  cm 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 usinf,   industries  are  situated  in 

these  two cities.       In addition both  of them have good port.. 

In Monrovia the  company can be erected  in  the Monrovia Industrial 

Park, MIP.      This  park presents  itself  in the following wayi 

Monrovia Industrial *ark is  loo  ted on  1,000 acres  of land 

only seven miles  from the heart  of the Capital  city.    A 

paved road,  which is being enlarged to  a six lane highway, 

leads to the Park. 

o 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. Houüin^ 

Adjacent to thePark is a 112 acre housing development that 

contains 412 housing units for middle income workere| with 

a further 700 more homes under construction nearly. 

4. Utilities 

Government-owned utilities assure  services for normal demand. 

•*> 
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Telephone, power, water and sewer lines will be installed 

underground for protection and appearance, By the end of 

1976 about   5,000  feet  of water main will be  complete. 

5 •     Labour market 

Monrovia has  a population  of  180,000 within a   15 mile  radius. 

Semi-skilled  and  unskilled labour  is available.     4  trade 

school  is  planned  for the  Park   for training workers  as the 

need arises. 

6.      Spe-ial   services 

The Liberian Development Corporation can offer engineering 

and architectural services, or provide feasibility studies 

in  connection  with projects  for  the  park when  required. 

In Freetown >here  is  the Wellington Estate.    This has a similar 

location  to  the  capital  and a similar   ini restructure  as  the MIP. 

Unfortunately,  however,   there  is  not   enough space.     It will  not 

be  possible  to get   10  acres of land   in   the Estate.     3-4 are 

obtainable  only.     Accordine to  the  Ai rentor 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 

3ay when  it  can be acquired. 

Another very  interesting place  for  a glass  factory   is  Lakka. 

This  is situated along  the beach west   of Freetown and approximately 

15 miles  from the  centre  of the  city. 

A  location at Lakka may be very suitable.    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. 
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Before a firm decision  1B  taken regarding where to build  the plant 

the different  sites have to be controlled  and properly  investigated. 

Some advantages for locating     the plant   in Monrovia and Freetown 

respectively may be given«, 

1.        It has b^en proved that indigenous  sand is acceptable 

for glass manufacturing. 

2«        i?âEâ_i8 readily available in the Monrovia Industrial Park. 

3»        The plass container market is larger in Liberia than in 

Sierra Leone. 

4.        There is a valuable  experience  in  the country of     fore ig» 

industries» 

FREETOWN 

1.      Skilled labour is available since  some industrie« have closed 

down. 

2»      Salaries for personnel are lower in Preetao than  in Monrovia« 

3.      Future potential market   may be larger in Sierra Leone 

sinoe more    people live there. 
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6 PROPOSAL 

It  is  proposed   thet   the glass  factory be located  in Mttirovia. 

Land   is available   in  the MQnrovia Industrial Park.     Most of this 

land,   however,  is  not  acceptable   for a glass f^ctry  since the  ground 

is  too  wet. 

An acceptable   site   is in the  north western   part of MÍP,  next 

to  the Liberian Refinery  Co.    The   topographic map prepared in   1972 shows 

that     his  area is  within   oontour  line  40-45-50.        This area is   thus 

elevai e i  from the   swampy  land.     It  is  proposed  for  heavy industries. 

This  part has  not  yet been  served  with infra  structure 

facilities.    The management of MIP has  promised   tc   look into this 

immediately and prepare   the site   for indurtrialisation or give 

acceptable  alternatives« 

7 • ENV!RONMENTAL . PROBLEMS 

A glass works   does  not givo  any major ecological disturbances« 

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 let the   soda ash being caught  by winds and thereby be spread 

around.      Wet soda a-h  is alkaline and very corrosive. 
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,8       :JA   ì   UAL   .-USI   HENEFI'i 

A   ri   ;• ;   w-.rkr   will   civc   SOTK   commercial  profitability to   its   owners, 

aP   io    show!;   ¡n   the  Finunci-.l   survey.     Th:;rf.  will   also  be  a national   ' 

b. nefit   fr m       <¿1  .<-.;   company.     Tibie   VI.   3   shows   a   national  cost   benefit 

analysis   f ;>r ont   production  y<'af. 

Table  VI. 3.        0     National  Cost Benefit  Analysis 

(for   1987)  $1,000 

""rç 
Factor 
%-age 

+ 4^ 

+ 40 

+ 40 

+ 40 

+ 50 

+ 20 

- 30 

- 60 

Commerical 
Profi tabil¡ 

upe vat inx  Kevenue 

UIV 1'.:-i,il?ß  Costs 

K: w Materials 

Futi 

Power 

Vr. ;-.or 

auxiliaries 

Interna : ional 
Staff 

Locai   Staff 

Labour 

Depreciation 

Taxes 

Net Profit 

6j.2?0_ 

1,?70 

300 

250 

15 

150 

156 

58 

130 

597 

830 

3.756 

National 
Economia 
Profitability 

8.708 

1,776 

4?0 

350 

15 

195 

187 

41 

52 

597 

2.464 

.1. 

T.öiT 

The  national     conomic   prefitability  is  thus twice   as  high ns the 

profi tabi]i  y  fur   the   private  chare   holders. 
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The value   added 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 

Year                i Sales Revenue 
•    Depreciation'  j 
i    Raw Materials ¡ Value  Added 
!         Fuel 

1981               ¡ 2,897 ¡       1,612 1.285 

1982                ! 3,791 ¡       1.877 1.914 

1983 4.217 !      1.982 2.235 

1984 4.672 i      2.087 2.585 

1985 5.140 |      2.202 2.938 

1986 5.666 j      2.327 3.339 

1987 ¡      6,220 ¡      2.441 3.773 

1988 !      6.788 |      2.572 4.216 

1989 i      7.412 j      2.697 4.715 

1990 ¡      8.051 !      2.872 5.149 

í  i  
i 

As is  seen  the value adi'ed  is approximately 45% for the  first production 

year and   increases to  6596 after ten years.    The value added  is a 

contribution to  the national  income« 

Another very rough way  of  estimating the n tional   economic profitability 

would be  to consider the value added due to local   production compared with 

the import duty on bottles. 

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

1987 for   32.8 millions  of bottles would be $935.000. 
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The national  economic profitability is thu»   3.773.000 -935.000 

• J»2ê838.00O«  -    It can thu«  be estimated very roughly   that  the 

national economic profitability due to Ideal  production in  1987 i» 

$2,8-5.0 million«.    This  should be compared with the commercial 

profitability for  1987 which  is &1.6 million  (profit after tax and 

dividend) 

No studies have been carried  out regarding the industries mentioned in 

part VI.4.  It may be assumed,  however,  that  all together the«« 

industries will have a similar working force and similar profitability 

to that of the glass factory. 

If this very rough estimation is true and  if these industrie« are 

located in the country, where there is no glass work«,  thi«  country 

could  then have a similar national cost benefit to  that of the gla«« 

producing country« 

„J 
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Table III.   10 shows the income tax t<< be paid.  More favourable 

conditions may be obtained for ghe glass company as a Union Industry after 

application to the Commission of the Mano River Union. 

Tatole VII.   11  shows that the total capital of 1> 7.0 millions will be 

paid back in the 7th year of prod' ction. As is seen from the cash flow 

the first input of capital (3 0.5 millions) ìB in 1978.  Most of the 

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

from that year. 

There are deficits in the cash flow in 1980 and in 1985.  I960 i« 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 ( 1096) 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 hpve been calculated« 
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VII.    FINANCIAL      S U_R_y_EJf 

The financial  survey is carried out  on the assumption that the rlass 

plant will  be located on Monrovia. 

As  is shown in table VI.? the total  salaries for the basic ¿lass 

factory ( ?«> million, of bottles)  is t  107.0Ô0.- less in Sierra Leone 

than in Liberia.    On the other hand distribution would be approxi- 

mately *•   19.000 - more expansion. 

The  investment f <mres have been obtained by budret offers from 

suppliers (see   Appendix V). 

The   cost of production is calculated on finires received from 

suppliers of raw materials and rlass equipment (see   Appendix V). 

It  is extremely difficult to distinguish between variable cost 

of production and fixed cost.    In the calculations all  the manu- 

facturing cost, has been regarded  as variable cost.     This  is not   in full 

agreement with reality.    The total   oroduction cost   in this study will 

thus be hirher than the production cost obtained   in real  practice. 

In the Financing Plan (vil.6)  only one bank has been mentioned,  the 

Libenan Bank for Development and Investment.    This bank has declared 

preliminary that  it  is ready to supply the capital  required.    In the 

calculations the total bank loan (t 2.0 millions)  has been split into 

two loans.    This is .ju*t a way of showing that a loan from a second 

bank is possible should this be prefered. 

In addition the two rovernments concerned may be interested in 

contributing some of the money. 

W 
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-XR VESTMENTS  (in US ¿) 

Buildings 

200,000 

100,000 

100,000 

75,000 

Furnace shop 

Lehr 

Warehouse 

Auxiliaries 

Offices 

Batch plant 

50,000 525*000 

400,000 

PIant equipment 

Carton maker 50,000 

Power station 400,000 

Cold and manuel 84,000 

Maintenance shop        150,000 

Warehouse equipment      50,000 

Convevor 20,000 

Storage shelves 10,000 

Gas and fuel station     120.000      884,000 

Regenerative furnace 

for 2 shops 850,000 

Decorative machine find lehr 400,000 

Locker room and sanitary 

installations 50,000 

2 Embart IS 6 SG including 

all auxiliaries 1,740,000 

Initial mould investment  152x222. 

Total 4.999.000 

Miscellaneous (office equipment etc)     201.000 

Design, engineering 300.000 

Installation 200.000 

Investment for two lines 5«700.000 

Pro -.investment coat 

Proj&ct management and 

engineering 

Site preparation 

Total investment 

250.000 

.100.000 .159.-000 

6.050.000 
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2 PRODUCTION   (25 millions of bottle«) 

1 . Manufacturing cost 

Batch material to make 

7400 tone of glass 6 $60 

Fuel oil 

2200 tons • $102 

LPG gaa 
75 tons « $400 

Lubricants and supplies 

Distribution of bottles 

Powev 

3 Millions kvhfâ i 0.07 

Water 

40,000 «¿ft© 10.35 
Auxiliaries 

Mjuld«,  replacement« 

cleaning, repair 

Furnace, frepair« >c 

Machine, general repair« 

Labour 

Manufacturing cost 

592,000 

224*400 

30.000 

30,000 

100,000 

210,000 

44.000 

87.250 

175»000 

50,000 

100,000 
J6!*24P_ 

1,774.890 

2. Non-manufacturing cost 

Personnel cost 

Cost of land, renting 

Insurance, 1.5$ on investment 

Non-manufacturing cost 

Manufacturing cost 

Total production cost 

3. Manufacturing cost rejected botti«« 

Manufacturing cost 

Lea« batch material 

Lesa distribution 

Manufacturing cost for 

rejected bottles. 

296,400 

1,700 

78.000 

376,100 

-1.77.4*322. 

2,150,990 

1,774,890 

592.000 

100.000 

1.082.890 
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WORKING  CAPITAL 

Raw materials  (3 month«) 148,000 

Fuel  oil   -nd LPG  (3 months) 60.000 

Direct  labour  (2 month«) 27,000 

Indirect   labour  (3 months) 50,000 

Auxiliary  equipment  (   2 month«) 20,000 

Sundry debtor«   (1  month) 227,000 

unforeseen _l°ÇLa2°0  

Total Working Capital 832.000 

4 CAPITAL REQUIREMENT 

Total investment 6,050.000 

Working capital . _.§Hl22~ 

Capital  required 6,«82.000-. 

The  financing plan should be based  on $7,000,ooo a« 

capital  required, 

5 DEPRECIATION 

Buildings,  25 years 3T#000 

Furnace 4 year« 212,500 

Machinery  10 years 2iEi522 

Annual-de pre ciati n, 1«t-4th ye-ar                                    59*. 00« 

5th*10th>year (new furnace, new machine equipment)... 0QQ 

6 FINANCING PLAN 

1. Equity  capital 2.500.000 

2. Suppliers'  credit, 6 years, 8#(first year no            2.500.000 
_    ...      .       -,    ,    . amortization) 
3. Libenan Bank for 

Development and  Investment 

13 years,   3 years free from amortization,   1096        1.00.000 

4. Same as  3»  1100.000 

Total  c  pital 7,000.000 
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PRODUCTION COST 

i- 
Year i 

Variable   cost for bottles 

Sold      \   Rejected Total        I 

Fixed 

cnet 

Total  Production 

cost 

1981 

1982 

1985 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1..»62.509j      381.177 ¡    1.843.686 | 

1.895.583«     450.4*2 ¡    2.346.065' 

2.108.569Í     454.8141    2.563.383 i 

2.335.755J     446.151!    2.781.9061 

2.570.04H     441.819)    5.011.860| 

2.832.724Ì     394.172 I    3.226.896 ! 

3.10;.807Î    415.830}    3.525.637! 

3.393.590« 

3.705.970 

I 
398.504 ¡ 

i 

372.514j 

3.792.094, 

4.078.484 

4.025.451!     394.17e!    4.419.623 
I 

376.IOO 

376.100 

376.100 

376.100 

376.100 

376.100 

376.100 

376.100 

376.IOO 

376.100 
1 

.1. 

1.219.786 

2.722.H65 

2.939.483 

3.158.006 

3.387.960 

3.602.996 

3.901.737 

4.168.194 

4.454.584 

4.795.723 
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.10 TAX  SCHEDULE 

eetrt 
• 

Net  Profit 
T 

Inv ent 
"t~ 

Taxable J Tax at 
Year       i before  tax allowances profit 459é 

1980        ¡ (10000Ò) 

1961        « (256586) 

1982        ! 77535 2. 126. 250 (2.04Q.915) 1 

1985       ! 325.917 (1.722.998) 1 
1 

1984       | 601.794 (1.121.204) i 
1985       ¡ 885.440 (    235.764) 

1986 1,250.804 1.015.040 456.768 

1987 1.565.865 1.565.863 704.638 

1988 1.887.406 1,887.406 i 1 849.333 

1989 2.245.816 2.245.816 i 
1 1.010.617 

1996 2.563.677 I 
1 

2.563.677 1 

1 1.153.655 

Calculation  >.- 3is  for investment  allowances 

Buildings    925OOO x 4596 

Machinery    4275000 x 4096 

Total allowance 

416.250 

2.1Í6.250 
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11. PAYBACK P..RIÛÛ 

Year 

1980 

1981 

1982 

1983 ¡ 

1984} 

1985 i 

1986 { 

1987 J 
1988 S 

1989 j 

1990 | 

i 
Net  Profit     ¡ 

after  tax ! 

(100.000) 

(236.586) 

77,335 

325.917 

601.794 
885.440 

794.036 

861.225 

1.038.073 

1.235.199 

1,41.:.022 

Depreciation 

592000 

592O00 

592000 

592000 

597000 

597000 

597000 

597000 

597000 

597000 

T 
Total 
yearly 

4 
|    Cumulative 
1 total 

(100.OOO) 

355.414 

669.535 

917.917 

1,193.794 
1,482.440 

1,391.036 

1,458.225 

1,635.073 

1,832.199 
2.007.022 

I (100.000) 

! 255.414 

¡ 924.749 
| 1.842.666 

¡ 3.036.46O 

i 4,518.900 

j 5.909.936 

j 7,368.161 

Total   investment    including working capital is $ 7.000.000.- 

The payback  pori od  is thus 6.8 years alter the  input 

of most of  the capital ($ 6.500.OOO)  in   1980. 
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12 _2¡Vi£P? AN OBSERVE. SCHEDULE 

Year 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1986 

1989 

1990 

Profit 
before  tax 

(100.00) 

(236.586) 

77.335 

32CJ.917 

601.794 

885.440 | 

! 1.250.804 i 

J     1,565,863   I 

1,887,406   J 

Tax Dividend 

456.768 

704.638 

849.333 

2,245.816   !    1,010.617 

|      2,563,677   !    1,153.655   ¡ 

250.000 

250.000 

500.000 

750.000 

750.000 

750.000 

750.000 

i Accumulated 
} reserve 
i 

-4  
j   (100.000) 

!   (336.586) 

|   (259,251) 

66.666 

|      418.460 
i 
j 1,053.900 
i 
!  1,34  .936 

'   1,459.161 I 
|  1,747.234 
i 

2,232.433 

2,892.755 

The rate of dividend in 

1984 - 1985 

1986 
1987 -1990 

109b 

20* 
3096 

j 
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14 CkSR FLOW    SUMMARIZED 

Year { Totül  ini low 

1981 

1982 

1985 

i 
i 
i 

1978 ; 

1979 ! 

1980 | 

1984   • 

1985   ! 

1986 i 

1967 | 

1988 j 

1989 } 

1990 ! 

^00.000 

1500.000 

4400.000 

855.414 

669.355 
917.917 

1.193.794 

1.482.440 

1.847.804 

2:162.863 

2,484.406 

3,842.816 

3,160.677 

.4...   

Total  Outflow 

50.000 

1,275.000 

4,878.120 

832.000 

500.000 

500.00 

850.000 

I.77O.OOO 

1.656.768 

1.654.638 

1,799.333 

2,030.617 

¡2,103.655 

Cash surplus 

450.000 

225.000 

(478.120) 

23.414 

169.355 

417.917 

543.794 

(   287.560) 

191.036 

508.225 

685.073 

12.199 

Cash at 
and of 

period 

450.000 

675.OOO 

196.880 

220.294 

389.629 

807.546 

I.15134O 

865.780 

1,054.816 

1,563.041 

2.248.114 

2,260.|15 

! 1.057.022 ¡3.517.535 

J 
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16 RLTURN ON  ECiUITY 

Return  on  equity  (shareholders return) 

(IROE)      is  calculated  in the   following way 

ROE « Profit  p.fter  tax  

Net    value share  capital and earnings 

1982 ROE «    77.4 

2240.7 

3.459e 

1983 ROE »    525.  9 

2566  .7 

12.7096 

1984 ROE »      601. 8 

3168.  5 

18.9996 

1985 

1986 

1987 

1988 

1989 

1990 

ROE *      885.4 

4053.9 

ROE •    794.0 

5304.7 

ROE •    86j.«l> 
6870.6 

ROE 

ROE 

ROE 

21.8496 

14.9796 

12.5396 

11.8596 

*757.9 

1235.2     -    11.6096 

10645.4 

1410.0   - 10.6796 

13209.O 
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The  return  on  investment (ROl)  ìB  calculated  in  the  following way» 

Profit  after  tax +   interest 

ROI  » Total   capital  employed 

1982    HOI 

1983   ROI   - 

2L.4. + JPÌL • 

6240.7 

6066.7 

7.65% 

11.31* 

1984    ROI -_äOJJ9_+-J22 

6318.5 

14.59* 

1985    ROI    - 885.4 +270    - 

6553.9 

17.65* 

1986    ROI 

7811* 5 

12.92* 

1987   ROI   - 861.2 + 155.0 

9675.2 

10.50* 

1988   ROI JOJ8.fO-4lü 
11507.3 

10.19* 

1989   ROI 

13356.1 

10.11* 

1990   ROI _14J0iP. +95 

15862.7 9.49* 
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BREAK DOWN UF (JUST UK INVESTMBIT AriD UJST uF PhuDUüTIOd  IM'iXJ FUHEIOM 

CURRENCY AND LOCAL  CURRENCY 

Investment cost 

a) Local  currency 

Buildings t      150.000 
Stora/re    nel   es 10.000 
Can and fuel      at inn ?0.000 
Locker room and  sanitary installations Vi.000 
Miscellaneous (office equipment) 20.000 
Desirn, engineering Ì0.00O 
Installation 50.000 
Site preparation 100.000 

61S.000 

b) Pore ism currency 5435«OOP 

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, renerai repairs 20.000 
Labour 162.240 
Personnel cost 140.400 
Cost of land (renting) I.^OO 
Insurance  76.000 

778.440 

b) Foieifms cur.-sney 1372.650 

Total product io.« -«ost 2150.990 
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Appsndix II 

SILICA SAND DEPOSITS_IN LIBERIA 

The Liberian Geological  Survey has published  two reports  regarding deposits 

of sand in  the Monrovia area.      These reports  aret 

1. Silica Sand Deposits   in the Monrovia Area,  Liberia;   Sam Rosenblun y 

US Geological Survey and S.P. Srivastava,  Liberian Geological Survey, 

Memorandum Report No.   47 (USGS IR -LI -41 )  - Liberian Geological 

Survey,  Bureau of Natural Resources and Surveys, 

2. Further Investigation of the Silica Sand Deposits on  the Monrovia Area, 

Liberia} Sam S. Sangroor, Liberian Geological Survey« 

Both       these reports  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 following« 
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Report 1» 

Abstract. 
ABSTRACT 

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 sr>nd is of good quality for glass manufacture. A 

lagoonal mode of origin is suggested for these essentially monomineralio 

deposits. Based on the average thickness of one meter and a conser- 

vative bulk density of 1,6, the easily accessible depojlts along the 

Freeway, the Kakata highway, and the Schieffelin road 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 sufficient reserves of 

high-quality 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 sand for other valuable silica products such as abrasives, 

refactory materials, and optical produets should not be overlooked» 
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REPORT     2 

ABSTRACT 

Further  field  .and  laboratory   investigations   of the  eurficial 

dtposits  of unconsolidated  white  silica sand,  o coupyingparts  of   the 

flat  coastal area  M' Lib. ria between Monrovia and Marshall  45  kras 

(28 railes)   and   extending about   20  k-ns   ( 12.5 miles)   inland have   con- 

firmed  the  previous  results  that  tho  sand   is  of good quality  for 

Klass manufacture.  Though part   of  the   previously  proven reserves 

amounting  to   19  million metric   tons   are no  longer available due   to 

cultural     development,  more  deposits  have  been discovered bringing 

the presently available deposits  to  about  136 million metric  tons. 

Further exploration may  increase  the  reserves« 

CONCLUSION 

F^timated   reserves of  136  million metric  tons  of high grade, 

easily accessiblo  and mineable  silica sand  justify  plans  for  the 

manufacturing  of  glass  in Liberia.     However,  it  should be noted 

that  silica (Si0o)  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 comraaditics   in Liberia  is limited. Energy 

requirements  should also be  considered. 

Should  it  be decided not  to  locate the glase  factory at   the 

Industrial ^ark,   an alternative area might be considered 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 preßent  silica sand reserves at  the proposed 

mining rate  of   350,000 metric  tons   per annum. 
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Appendix  HT 

OB DESCRIPTION 

S'Lnor.ti l-'l<?Id 

''itie of Post 

Jjurfi t ion 

liocat ion 

Starting Date 

Industrial   Ut'/, lopment 

Business   Adviser G lar: s  Technology 

1   - year  wi ..h  possibility of  extension 

Pre town  and Monrovia 

1st March  1978  or earlier 

Background 

The Mano River    Union  is  an  association between Sierra Leone 

and Liberia   to  expand  trade  by  the  ilimination of all  barriers  to 

mutual   trade;   by cooperation  in   'he  expansion of  internal   tradef  by 

the  creation  of  conditions  favourable   to  the expansion  of mutual 

productive  capacity  including  th;  progressive development  of a i 

common  protective  policy and  cooperation  in  the  crention  of new 

productive  capacity,  and  to  secure  a fair distribution  of  the benefits 

from  economic  capacity. 

This  post  is  concerned  with  the  creation of new productive 

capacity  in  the  form of a glass  container f acrtoçy. 

Description ofDutics 

General 

Initially,  the Adviser will  be  r-sponsible  to  the Mano River 

Union  to give  the bridging technical assistance neccessary to develop 

the  project  from the existing  feasibility study,   to  establish a company 

and  to advise  on all  the  stages  of  project  development  and  implementa- 

tion. 
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V.'hei)  the   co,npaa;,   i:;   L'tahlishod  he   would  be  required   to  continue 

to  advise   the  owners   u;,til   the   f^cb-ry   is  cojmissioned,   or until   the 

arrivi   of  e.  pirr.ner.«  ,:;l°.nr   '.vol noiosi at, v;ho   would   bo  employed  by   the 

Co m prv.-y • 

Du ti l'G    Sp.cii'ii 

1, "neck   tie   feasibility  r, tudy  and up-date  information  as  required. 

?, Activate   the  ,volerteli   survey  regarding  the   availability   of 

suitable   srrrvl  ia  Liierrf..  Loons   (Data  for Liberia)   already  exists) 

3, /.3'j'.3t   the   ''lauo  !•• iv.r Union   to   locate   suitable  investors  and 

in  th •>  ii"cu;',3ien  with   hanks  regarding  the  necessary loans. 

Advipp  iivf-ijtci-     ami  barks  -,n  rll tceh: ica?.   and financial 

T.atterfj   relating  lo   the   establishment   of a  factory 

4- Advise  en I  ani'.;t   ~,a  the   location of  a suitable  site  in 

rteniV'Vi a  fo"  + h?   factory.     Prepare  a  chec!c--xist  of   all 

roquiroucPto.   fijas 5   fuel,   waler.   electricity,   sewage   and 

effluciit;   ctor.tgù   and  lrmiling;   office  and  administration; 

labou:   requ;rcmentj.   building  dimensions,   road/rail   access»etc. 

5 Conii.nni e .te  with  supol iers  of  ¿rlass  machinery and  equipment, 

check   Di'icer  and  delivery  availability.    Assist  in   the 

preparetion     of  requi.ste,   for  tenders   which  must   include  the 

suppliers'   responsibility for  training national staff in 

operation-   and   the maintenance  of machinery   including full 

specifications   for preventive  maintenances» 
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6. Advise and assist  in the enquiries  for, and placing of a 

management contract« 

7. Report   and  inform the hano River Union on all  aspects of the 

development  of the  project. 

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

mechanical   engineering. 

2, An all-round experience in the glass  container industry which 

includes  production management,  deBign of production  and financial 

systems  of  monitoring and control,  methods of purchasing and some 

knowledge   o^ ^lass container marketing and distribution. 

5. Fluency in  speaking and writing English. 
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