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I. SXTCUTIV3 SUM-ttRY

The project was initiated by the Niger/Nigeria Joint 

Commission for Co-oneration with the headquarters located 

in Niamey, Boulevard des Anbassades, Republic of Niger.
The field research in Niger and Nigeria for the 

prefeasicility study took place during the period Arril 17 - 

June 2, 1933. The research team was composed of three Bolish 
specialists: lir J.3ania (plant technologist), Nr L.Czarciurki 
(team leader; and Nr R.Gajycki (economist;.

The project may be defined as being primarily market 
oriented but also combines the possibility of appreciation 

of the local raw-materials basis. In major portion of yearly 

raw-materials requirements, the glass plant may use local 

resources. The .market research cone at she beginning of 

1933 nroved an existence of the narkst sire in Niger and 

Korth*m  Nigeria for beer and soft drink bottles, mV:eh justi. 
fies the construction of the glass plant with m o  ''"action 

capacity of 63000 t/y.
There is no production cf glass in Niger. The existing glass 
containers production capacity in Nigeria, estimated to be 
21C,0C0 t/y in 1933, coos not meet present and potential 

( future) demand.
The market share of

total CO":bined Nig and
that p p location of the
ur.dor the assu w a.on tha
be C O Id :Ln N•? p*->i » A *T\arke

Niger is only about 3.5 N of the 
Northern Nigeria market. This means 

plant in Niger i3 possible only 

t a majority of production would

*
<
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i.̂ G* and Northern Nigeria, the
t T- multcd as yet, in suffi•ecvarcn has not r-.. suitcc as yet, in sufficiently - oeuTnted 

raw-"-.t.iriale deposits for production pur-cosis. ~ifforont 
preliminary •. valuations, done so far in both countries, of 
basic raw-.-aterials resources such as glass sand, limestone, 
and dolomite, indicate a potential success in searching for 
necessary denosits.

The conditions of electrical energy one water supply 
for production purposes seen to be comparable in both coun­
tries. Production has to be suoported by inside riant gene­
rating o*rs toms.

utilities such as heavy and light oil, diesel oil and 
h~a n-̂r. i jc^iv areilabia- in Iliaeria from local mro d u c t i o n, 
while hirer must still import oi

' » 0 *» upon t ho a na1y sis market structure an

raw- aterials deposits, V .1 two alternative lo

riant nav be considered at fhe pro-feasibility stare: m

yiger - th- region of Aaradi, and in Nigeria - the Nano Jtate 
territory. An appropriate, concrete Plant location nay be 
determined after the completion of geological surveys of glass 

send deposits.
The riant is supposed to produce GOCOO tonns of glass 

or 1 3 7 ,134. million of beer and soft drink bottles rer annum.
It is -roing to have two tank furnaces, each equipped with 3 
automatic forming machines 13 6 DG (six section double "'oh;. 
One tank furnace will produce continuously flint glass, 

while i he second coloured glass.
The glas.s riant has to operate continuously during the 

whole o-eriod of tank furnace camoairn based upon throe
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shifts system. The plant operation needs the tota] emroy-
neni 445 Persons.
The minimum. permanent foreign assistance is assumed to ce 

3 persons and should he recommended ’ey technical partner.
The project is supposed to be a joint venture in both coun­

tries: Niger and Nigeria.
The major components of the Plant overhead costs are 

management and administration, foreign assistance and the 

tank furnaces maintenance. The proportion of overheads in 
operating costs is in Niger 3.72 and in Nigeria 14.53

The construction period is assumed to be 2.5 years or 

3 years including 5 months of implementation planning.
The construction period ends up v/ith the cancletion of cold 
start up of machinery and equipment and of heating up of tank 
furnaces. The above assumption implies the production urogram, 

to be 76.5 % of full capacity during the first and one start­
up year.-

Financial and aeon amie evaluation ne.r.iittod to d ¿vclon 

the major characteristics of the project in Njger and Northern 

Nigeria.
- Total invest :~-nt costs

a; Niger (in OFA) 32 ,¿17,653,000 V*-j -i. (in US /) 31,71 c.-  9 ^  ’

b) Nigeria (in Naira j 51,705,400 JT (in Jj ¿) 30,21 r-T ^  ̂  . .

at the exchange rate 4CO OFA ocui 1 UJ t> on!» A —i » • J j.j £
e out. Is 1 Naira.

”•'011 it.y partici.-nation in total investment is assumed 
30 %, while technical ~artn~r participation in 
De lî Ti tou to £.0 ,̂.

«
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'-'re amount loans no* 'inunco the rroioct is:
- m  [,r:: 
- i n  Ni série:

7  ̂ r\ r\ ' z  £  ■? o  -7 r* “ ¡r\ : t 7  i
s *-* f i *„ ' p v.' i, Ü  £>

43,705,421 Naira, :r 56,317,047 US f, 

the financial nr
-i  ̂ j>_

- ereiact evaluation,
.'or tne tv.’c locations of the Plant in Nicer and 

Nigeria, are- as fellows:

Nicer ui sé r ia

In tern a l ra ts  o f  return  (IRPJ 12.73 % 1 4 .H 6  >£

Pay-back period -  years 5 .7 5.0

t i . " t ,r o i c a r i t a l 11.65 % 16.14 #
7 - v  V-* P -r ^ j* 4 yo r r .n* c? '̂ 'nr n> + -* /*•O.oo /- 4 .3c 3

 ̂v r c *■' w - •' ’ Ti'-CiflC ■

0 ̂   ̂  ̂ * 1 * 4 -r»C. ir.ent 155,928 ¿ / j o b 132,510 $ / j

Jirr.nl ;• rate o f return 11.62 h 16.24 3

éxtovp shown values o f n r o je c t  narane to rs  should

T- ' ~ î  V Z. 7 '-m rt m 4 ’- 4 — 4 as they were develonsd cam

upon ^esimis tic assumptions concerning nroduct orice and 
also -reduction cost.

The calculation does not include an inflation factor.

The inclusion of inflation would result in nor a ootim.istic 
values of the nroject naramaters.

hith retard to an inflation rate of 12 % ner annum, the 

project seems to be an interesting investment opportunity in 
both countries. This situation makes the choice of final lo­
cation of the niant difficult. It should be emphasized, that 
a full-flared feasibility study can be ore pared only v/hen the 

nr:,mo 1er of the -reject is fully identified and the decision 

on the exact location is taken by the relavant authorities. 

The or:;: ;nt ore-feasibility study has boon prepared in order
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to SUDOlV nronriate info m a t  ion for the docicion r.a-

kers to rale a final selection of the location of the facto-

ry. V/e think, that such s c 1 cction should bo no s si bio wh.-::n

gaol orical survey of ylCIS S 5and, linestc M C Pr.d do lor.it a dr* *•

posi ts in I-iaradi re r-ion. and on the Kano li tCl v territory -c* <

ilab lc ; J -• si * the pres ent oforoKJ if . *. . of u - -t? ir ̂ J. C.-T- +n following rF-

ncra 1 cone luesion can Le 1 rawn: under tho as GVnotion of cu

raw-a? els oppor tuni ■*> <? - . wa a c in i;' 1. k x* ci V- •*! in hirerio, the io

cati on of the plant in Nigerla w'ould roca ire ess offer'l-

nahe the rreject con or.ical 1y ccessful •

i
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II. PROJECT BACKGROUND

The develorrsont of class rroduction in Africa r.ay be 
considered as relatively advanced in relation to other 

industries. The market for class containers and also for 

flat rlass has been, increasing, while the existing nroauction 
does not follow up the development of demand. This situation 

inspires African countries tc oronote efforts towards an 

acoal •ration of the glass production development.

The fellovine traces of such efforts had been found during 

f'r.r T-'IIO mission to Ui^or and Nigeria.

One cf the first investigations c-ncorning the glass 
a v:as done bv Arthur Jchmidt Inter-

, — i ''■■in

r V* the fir:
n ■> y* ' * i rr T* i ,o

In •W • i n  19 on
of avail-

n in Nigeria
(• ]_fforont :

- 1"g 1*01 ‘l  0 10.1*

. The r tu dy was :r.ainly devoted to
ility a f ra1 mat crials for glass
A no n 02 V 01 locatior.s were indi-

mat crisis such as: sand, lines'.one,

Jince that time the glass rro ;uct ion
cat,o so:

~ olcm.it c
h-1 - -rov.r. ranidly. At arcs on t four glass riant3 arc in 

orero fien in Nigeria;
- .: - r 1 Bom Boyo Glass Ltd. (l furnaces) in Ambara,

C a m  Atate
- Delta Glass Co. Ltd. (2 furnaces) in Ughelli, Bondel State

1) Investigation of the feasibility of glass oroduction
f' ■V* Vi • 1 T* N. Jchni 0  <j Internation

1CC°3, December, in J J • •..•»{-< w — v/

jW fork, Inc. Innnir■_ u w oLijLí I 'l in g , New
V
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- 'West African Glass Co.Ltd. /1 furnace/ in Port 
Karacourt, Liver State

- Eallarpur Liberie Ltd. /1 furnace/ in Koduns,
Кзduna State,

and one still under construction :

- International Gloss Co. Ltd. /1 furnace/ in Aba,
I no State.

The uost recent feasibility study of glass production 

made for Liberia by Investment Information and Promotion 

Centre of the Federal ' inis try of Industries in 1 13? indica­

tes still growing market potential and oanortunities for this 

type of production in the country. Within she Fourth 

National Development Plan 1931-35 rlasc production projects
have been considered in States : undo, Ogun, Logos, Anembrn,

1 /Bor no, Platean, La no, and Bauchi . rhe is-no ;tcte

Govern..lent has also shown strong interest in buildinr the

glass plant. The ¿Дазз booties procucrion has been

stimulated by new and expansion projects of existing beer
’ 2 /and sort drinks production . i’he actual production of

7,/
glass bottles does not meet demand ''' . The present study 

focuses attention on satisfaction of needs within two .'joint 

markets : northern Hiperis and Tiger. The study takes in 

this way into consideration an economic integration potential 
existing between Liberia /English spoken/ and Tiger /French 
spoken/ countries.

- 7 -

1/ Fourth National Development Plan 1981-35, The National 
Planning Office, Federal Linistry of Jational Planning, 
Lagos, p, 164— 165.

P / ibid, p>. 1op—1o6.
3/ The Gevcn-up Co. Ltd. imports most of bottles.

\
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- L f'or
Kigor with her approximately 6 millions copulation re­

presents, in relation to Nigeria, much smaller market 
potential for glass containers production. Within the zone 

of Trench countries Ivory Coast v/as first to taka initiative 
in promoting glass production, after the Lone Convention, the

r* " 'V» g Wc Levcio one:rent Inrustrielle (CDI) of 03;AC

CO’< /itrie3 ’;.r.cU rtook the arefcasibility study of r"! o g q .-.O o

rr00'ucti on in r v73 for mhree countrio s: Ivor,-'- Coac*

Up-nc :r VoIt:a ;p -■m -W Nigor. The study was verified by
P Y»O'seri - • <7 + lie.cic res Internationale s ( :irS), in • s

- d ho co:p-:itio V? 'P* of IT.gor and positive rccommendati on was

ulated 10 cuilG the plant in Hirer with the c(J* » f * x_-ity
- r» 2  ̂-Ja•_/ / L ord e'-'i 1 ty ooriporod o f contribution- r

Vi • er, Uppor Vol Ivory Coast and 2:GI. No coops ration
1j.ink v/ith the ¿\ 0 *ko t was aos’jmod wi thin

-i- 0 C' study •

nv, ^. -igoria/:;igor Joint Commissi on has been in

PO • o ,* p c; ion Ti f* gl docum.ent concerning a.n investiraiIon of

rl s prodaction. for Wiser and Nigeri.a. However, the docu-

o;e~ -f• l V -L O limi ted to the analysis of thls Niger mark:ct and
>tr\ r- >*>"• cti. V  9 raw r■al ̂ Crial basis with rr̂ commendation to mo.ke

a comparative analysis in Nigeria. In this rosnoct the 

present study is a logical follow up of the previously made 

research.
Ihe present study assumes the possibility of Niger - Nigeria 
economic integration. This means that the joint:- Niger + 

Northern Nigeria market potential serves au a basis for 

the determination of the plant capacity .
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The orojacted capacity exceeds the demand in Niger only 

and nrobably in all BCAO countries1 .̂
Therefore, the location of the plant in Niger may he conaidr 

red only under ¿he assumption that ¡nost of production v.lll 

be sold in ¿he Nigerian and other 3GAQ markets.

It has also to be assumed that the project would bo a
.■joint venture, as the amount of invest’a nt to be 
exceeds probably the Possibilities of Niger only

e

1) Nig' r and other 
of drinks, trar, 
other fruits, t:

I33AO countrj.es have expanded projects 
sf.'nation of tomato and vegetables an 
his './ill of c-uree increase: dr-and for

d

glass coneoirers.

%
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in. m a r k::? and plant cafacity

1. The Oooarachical Scooe of the Investigation,

The object of this investigation is the demand for 

rlass containers in Niger and Northern Nigeria.
O

Niger covers an area of 1,267,000 km' and has reached
a population of 5.345 million in 19S2. Nigeria, covering

2an area of 925,300 km has an estimated copulation of 

20.0 million.
Tic northern cart of the country embodies 10 states:

Jokoto, Kano, 3orno, Niger, Kaduna, Bauchi, Gongola, Xwara,

PI toau and h nue and the territory of the federal capital.

The so-described Northern Nigeria accounts for 730,885 
othou?an~ km** of area or 72.1 h of the whole territory.

The estimated copulation of this area reached 47.53 r-'illion 

in I'"•22, representing 52.3 of the whole copulation.

T’~o above facts show that there is a distinguishable 
concentration of economic activity in the South. This 
r-’sards also the beverages and existing glass containers 

production.

2. The Product Definition.

Glass Containers co-..r a wide range of products used 

as packages. An introductory market analysis has restric­

ted the investigation to the demand for bottles for two 

kinds of beverages: boor and soft drinks. Bottles of 

similar type are used in both countries:

I
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- for beer: volumes of 0.33 1» 0.6 1, 0.66 1;
- for soft drinker volumes of 0.29 - 0.33 1.
The coloring of the bottles is: white, green and amber. 

Beside a visible expansion of beverages ■production in the 
last years (in Nigeria in particular;, both countries aim 

at a diversification of the production, including food- 
processing. This indicates a growth of demand for conta­
iners other than bottles, such as jars, glass balloons, 

nhials and others, in the future. In comparing with the 
demand for beer and soft drinks bottles it is negligible 
at present and will probably remain so in the near future. 
According to the bottles (Nigeria; and beverages producers 
practically all circulating bottles return and ‘‘he de">~rd 

for new ones is due to:

- growth of beverages production,

- technological loss at filling up bottles,
- distribution loss.

Returnable bottles are substituted by non-rcturnab]e 

ones and. metallic cans. At present 4 ;i at she most of the 
produced beverages are sold in cans. A small rise of this 
share is possible (in Nigeria in particular) due to the 
market penetration ;f areas away from towns, the bush in 
particular. A growth in demand for returnable bottles is 

also possible, but not before the end of 1984.

These potential new faces do not shake the leading busi­

ness of returnable bottles used as beer and soft drinks 
containers neither at present nor in the future. *

*
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3.. The Karket in Eiger arid Northern Nigeria

3.1. Method of Investigation.

Two separate methods of investigation have been 
chosen for Niger and Nigeria, talcing account of the 
distinction between their, in regard of:

- general level of social and economic development,

- beverages and bottles consumption and production,

- organization of information and statistics services.

Miner has no glassware production as yet and all 

her demand is satisfied by means of import. The sole 

beer and soft drinks producer is Araniger in Niamey and 
Mnmdi.
An a ecu cowan 31-
'le 2.V 1 ''rinr* on direct interview  ̂i. * ■.■ .it,...

V «-> -? a large numb.r „f coveKPPG 'reducers.
Vt r.ct >•nr.lycis began by m alyzing data on nro
action nr-l ro du colon capacity from the Nod oral I.
f In':P + r*v and Trade. However, these- were found t

non-roliable and direct interviews together v/ith consul­
tations ’-.1th a dozen of leading home producer:: ware 
ca-Tied out. A similar procedure was applied for esti­

mating the present and potential production of glass

containers in the existing glass-works in the country.

It is important to underline that the latest 

statistical yearbooks in both countries include infor­
mation ending on 1979.
The up-dating of the main time series required research 
and verification of many sources, and also interviewing
the -.ro du cors.
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Tino series describing the growtn of production and 
beverages consumption per camita were applied to predict 
future bottles demand. Hence an indirect method of osti­
natine the bottles demand was used deriving from the 
beverages consumption predictions.
Two preliminary variants of estimation war-ì elabora to'5. 

The first one used, too repression analysis, whereas the

second was base:’ upon the assumati on that are 

;ill ^rov at a constant "earl" rate lower Tee 

observed in rent.

f  r- ' - g*

"V v yr -'if. •; arsuv : d rei lac il it*' of ct'
data be Coro '171 obt inec S'**lei al sources

, r# r v>-j« L— •

the second one allowed antere ~:i "anion if r* 

in the rant, renal tin - in ove recti matin.'* me
r«r*^..«-fV V»' ... '.4 » ^  v *. ^  . 1

period  ending in 1932/à *.

The second variant, as more reliable, has been used 

as origin for estimating the bottles demand including 

specifics of the bottle market and taking appropriate 

parameter assumptions.

3.2. The Market in Tiger.
3.2.1. Imports of bottles.

The following data on imports of glrvsswaro come 

from three sources:
- OFuli (Office de promotion de l'Hntrecrise Hi.gerienre)
- Direction de la otatistiaue et de Comtes Tatioraux,

- Dranirer dc Niamey.

4
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Importa cf Glassware to Ni gor in the Years 
1"79-1 Po1 (0?BK)

Table 1

Name of Arti eie 
and itn Origin

1
1

Unit of « 
1-ioasure 1 1979 « 1980 «1981I1

1 2 1 1 4 « 5 1
n'otal Import 1 tonne 1 1,765.0 I 2,033.0 il ,794.0

- -  r _ |---- -- -

1. Bottles, F3LE
1
1

1
1 1

Glass Balloons 1
1 tonne 1

1 136.952 | 36.000 3.772
- Prance 1

I
1 103.BOO I - « 0.365

- Ccrminv
1
1

1
1 35.162 « 35.coo 0.013

- Bnl.-ium 1 1 _ | - ! 3.394_ - _ L.
* ’ ~ r - ’ : V» -’ ■» n p. >"** - - » -- - «■ — -. f . 1

1 tonne 1
1 941.0 1 4,027.0 j 559.0

 ̂-j „ „ . 'V T s 1 1 1

* 3 r : • • c ho • • 1 o vnk i a
1
1

1
1 660.0 1

1
439.0 , 14-.0

>nsin 1
1

1
1 197.0 I ,  435.0 [ 510.0

Prance 1
I

1
f 66,0 .

j r_ i T. ■' : d ilin'TDili
1
1

1
! 13.0 1

1

Bu ria !
1

1
1 — I 103.c 1 

1
1

; . ‘'iv inary Glass Jars 1 tonne 1 1ÒÒ.G ^ 233.0 , 423.0

Prance
1
1

1
1 1 37.0 1 201.0 1 372.0

3 c-1 riunì 1 1 21.0 j 13.0 I 24.0
1 1 7.0 1 10.0 1 27.0United Kingdom 1 1 1

. Lab - ra t o rv, 1 har.na- 1
1
1 1

1
1

C' ’ t i.c 11 and other 
Gloss

1 1
1

1
1

1
1

t.1. POLO Glass 1 kilogramme 30.0 , 503.0 , 316.0

Prance 1 1 80.0 1 503. Ò  1 316.0

A.2. Other Glass 1 h 115 ,319.0 «14,000.0 65,073.0

Prance
1 113 ,319.0 M 4,000.0 65,078.0



*

Me 2

T:\iQxt Ox Ordinary Gl.vr.: 'Mttlc S : ..
'Cvr-r '1 V-- - 1 '01

r ! i> *r

/D irection  dc la 31: tiuf c ci !o Co.: ! cr: Lior\m.u:/

;U'*j:'-i-..ior in t vines, value in nillions CPA

Oarae of A: tide 1
1 T>rM. iMi- 1 '79 1 1 9 0 ! J1
! quantity' value j 

----------1-
1 \

qua'-: ;\t\7| value j quantity jvalue1 quantity (Value j i
•I i 1 1Ordinary 1 1 1 1 l 1 1

vn
Glass 1 246.3? 17.;oo i 942.47 I 197.MOI 1021.73 1190.299 653.33 131.755 I
Bottles 1

1 • i I I
I I ' * i i

I

Ordinary 1 l I l 1 1 
1 1 1Glass 1 - . i 20.O;.9 I 4.294I 3.9131 4.370 . 15.499 1 5.654 l

Jars 1 , ' l I 1 1 1--------- ,--------
Total 11 246.37 I 17.332 | • T / 1 I A*'* ̂Oi- • s ~ * I • • * • * M ̂ /1 '2 ** r ''Vl r> ■ 1 v- j s' • w m 195.1&9 1 674.519 J 35.5Q9|
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Numbe r of Uott?-v r -c-urht in !■'. .'< .Mr:- V'OO-1".'?
(b ra n ir 'r r  dr h i r \ r y  i .r :  >■ •;! ti* I ■ J

Unit of Measure i-:ao j VMM ! i >2 \ 1903 1
1 1984X

Number of oonnea 
of 3ottles

i
1 6:0.0 I

1
1 926.0' 
1

1
1 797.0

1
1 695.0 
1

1
1
1

634.0

Number of BptLleu 
in millions

I
• t. 6 
\

1
1 ?.?00 1

1
1 1 .0-10 |

1
1 1.690I

1
1
|

1.550

i 1_________

x) - estimates of the firanifjcr manaftr-^nt
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It is hard to derive explicit and exact conclu­
sions from the above. The 0?hN statistics are as n-uch 
erroneous as informations cf the Bureau of Statistics. 

Bata in Tabic 3 concern the bottles demand of the

leading producer, but alone.

•!cv:ever, there is no doubt that ordir, 
dominated the inserts of rlasciare to 

vears 1379 - 1931.

jt] n •• c* V» ̂  •f 4-1 ,* «

::iror in tilt5

T ) o - yr*v*rr :

<ir.a of ohe e r iv .

ref re chins: drinks market development u: to the errsen 0. 
Both imnortc and exports are negligible and the ref ore 

the internal production sold has teen used to determine
r*rr'j•i-'n; r.T^-'clc •*- xlllu~ 1 rnte3 eseerfi'"! into.

Tims series from. Table 4 have been used to urtinrtr 

econometric models for development trends in be.r and 

soft drinks cor.sur.ntion per capita, and from there 

a preliminary future demand for beverages has been 
predicted. Such procedure seems to be nore accurate 
than the demand estimation based on existing beverages 

producing plants output capacity.

At present (1983^ these are exploited in 63 ,u in beer 
and 67 % in soft drinks in Niger.
There is also a possibility of including social and 

economic factors and facto in our predictions, having 

influence on the level of beverages consumption.
From many estimated, econometric models for deve­

lopment trends in beverages consumption per capita,
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Years

- 1--
I
1

Home r-r 
million

. • V. C
- , *r

tier, in 
litrer

I
I

— i inoculation
I
I

Consumption per 
ceoita in litres

1
1
1

I Beer Joft Brink*; 1 1 . Beer I Soft Brinks 1
1
1

1
1

____ 1

1974 i 4.10 I - • *i J 1 4 .707 1 0.37 1 0.52 I
1

1975 1 4.-6 1 2.66 1 1.057 0.83 1 0.55 | 1
1976 1

1 4.54 1
1 o. J 2 1

1 •'.971 1 0.91 1 0.61 * C3
1977 1 5.43 1 5. '6 1 5.093 1

1 1.07 1
| 0.76 J, i

1978 1 6.50 1 4.30 1 0.240 l 1.24 1 0.92 I
1

1979 1 7.72 1 5.06 1 3.055 1 1 . 4 ? 1 1.11 1
1900 1 3.16 l

1 6.91 1
I 5.343 1 1.47 1 1.25 1

1931 1 3.46 1 o. <. j 2 1 5.638 l
I 1.49 1

1 1 .20 1

1932 1 3.60 1 9.09 1 5.845 1
1 1.64 1 1.69 1

1
1983 i 9.50x 1 10.00 l 6.007 1 1 . 5 8 1 1.66 I

1 1 !

. x - estimated by Braniyor dr Bianey
Sources 3ranic"er de Kia^ey, Annuaire Jte.-Lie.ti t.ue 

1978 - 1979 du Ai~er

•4
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the ones satisfying all statistical requirement 

have been chosen.

Mod cl of Boer ConcurintiOTL TOT* Capita {Y.,)
ner Year in Litres

Y 1
= 0.09697t + 0.72467
(10 .81.26) ( 1 3.1073 i

R2 — 67, s = C. r\ .^r > . 9, t, A  A r  ^ ̂O 7 | D = 1

t for tir.e, 197- h-:' Z 0eon tadken as t = 1.

r> • £

o
R*

r 1
T\

- dc-terrinution coefficient,

- autocorrelation coefficient of order 1,
i i> > V» r in - '.,’atron stuti:

number inside the bracksts denote the t-Jtud' nt 
statistics.
The c:<nonor.tial model as v/eiJ os gentjro.liznd ; x 
tial models have been found to sc- worse than th

above.

fled el of Soft Brinks lorsumption 'in 
per Year in Litres

0,141626 t - 0.835192 

(16.0571) (15.2610)

Y2 . c

R2 = 0.9699, 3ln = 0.0801, r1ln = - 0.2452,

1) = 2.3183
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■ho Li."factory results from -he joint of view of 
•Lj. diction retirements hove been obtained also in 
h*0*1 linear nod cl t

= 0.133*25 t + 0.233535
/12 . w y  /5.7501 /

:r = 0 .3*0 5, r- — n -r> _ _-J — v, — —0.3214,' D = 2.43;

Ur. ' nd r1ln indicate values of the standard deviation

oufocorrelation coefficient of order 1 uccordin-

fi;» o • ic"i .: t:d from 1nY0 and t. ’’odels r1f Y^ and

Y1 nr ve been evaluated naturally by means of a com- 
‘. ei : r.i the cle vcical method of least squares, 
i-i- r.’.rer 1 Mil 2 eh os ?•_;:! and the ore ticnl values 
C'. Icv.lotcs fro.: the Y^ „no 'i7 models accordingly.

u -

■ M

•H

a

*.&

M

t

A

• € ’T ‘>.1 .TjLcoI
* theoretical

■w 1»

iictu re  1 , Empirical and Theoretical Beer Consumption 
per Capita in hi^er in the Years 1974- 1933*
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t

*

• empiric;:!
* theoretic”!

62> t

Picture 2. Bmpirical nr.d theoretical Soft Drirks 
Consumption in hirer in the bh.arj 127

Based ur>on emirical observations cr.- the ev~'!na'. c \ 
models a mean yearly rate in consumption per capita 
in the investigated period hds be-n estimated. It 
has reached the value of r = 3.37 % for beer and 
r ** 13.99 Jo for soft drinks.
The so-observed rate is suite high and will be hard to 
keep in the near future, in spite of the still low 
absolute level of consumption per capita, compared 
with Nigeria for example.
The general social and economic situation in Niger and 
its oerspectives suggest a sceptical view. However, 
a considerably high regularity and a visible evolutional 
nature of the beverages consumption development have 
to be noted, justifying the application of a similar

%
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rate for the future period.
Row3 3 and 4 in Table 5 show the estimated beer 
consumption per capita based upon two different 
assumetions.
Row 4 in Table 5 shows the estimated beer consumption 
under a pessimistic assumption of a drop in growth 
rate of the consumption oer caoita to 60 of its 
all years mean value in 1974 - 1933.
The estimations were based on the consumption in 
1963 and a consumption growth rate of 3 % ner year 
in total (2.77 mean population growth per year + 
•3.23 >3 .lean consumption per capita oer year;.

Tabic £ shows the estimated consumption of soft 
drinks taking similar assumptions in row 3 and 4 as 
in Table 5.
The observed ¡wan growth rate of c onsumption per e a -  

-ita of 13.99 V* nor year in 1974 - 1933 has been lo­
wered to 3.23 >3, and put together with a po ulation 
growth rate gave 11 indicating the; mean growth 
rare of soft drinks consumption 'bar year in Niger.

The nrediction of the demand for beer bottles 
was finally reached using the estimated demand for 
beer based on the mean growth rate of the total con­
sumption of r = 8 >« per year (row 4 in Table 5). 
Similarly, an estimate based on the mean growth rate 
of 11 /0 ner year "(row 4 in Tablo 6) was taken for 
soft drinks.
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By lowering the observed per capita consumption growth 
rate for the purpose of forecasting the future we want 
to reach two objectives:
a )  to reflect the major opinions expressed in Kiger and

Nigeria on the relative slow down of economic development, 
and

bX to make the study more reliable if it is based on
"careful’* or nesimistic rather than optimistic r.ssun-

-  22 a -

tions.
This will be sc :-n clearly l~-tcr on for c:<a~oic in 

13 on ’'•are 34. The orti .‘.is tic econo 'r-tric or tra *0* .a.?. j on
of f3-.„rv,,7 - p ;oft drinks in li "cria in 1 г : v n'n

r-o tr.ot we r o c - ; a i n

ri rare of 15,151.1 ¡V, min 1
, ■* 9 7  ' v» а>»' - £. j •'* ! ■* 1 ‘ - - Л ~ • -

5.212.0 min 1 
rato 01 16 0.

- based uron much lower cansu.*. i .v>T~ 1

t

t



Table 5
The Estimated Demand for Beer in Niger 

in the Years 1984-1994

Row Name I 193'4 I 1985 ! 1985 1 1989 i 1990 1 1993 1 1994 I
4-

Beer Consumption (p) I 1.609 1 1.697 1 1.784 1 2.041 I 2.126 , 2.377 I 2.460 i
1 ser Carita (exp) I 1.751 1 1.383 1 1.925 1 2.276 I 2.373 I 2.664 I 2.761 i

in litres (Oi 1 1.974 1 2.079 , 2.186 1 2.511 J 2.621 1 2.952 1 3.063 i
-L

Estimated population 1 1 1 1 I 1 1 l
2 in. millions I 6.174 1 6.344 1 6.520 1

1
7.273 I 7.474 , 3.113 I 8.338 IKean Rate r = 2.77 % 1 1 1 . L i 1 I

Estimated Beer (p) 1 9.934 I 10.766 ! 11.632 1 14.344 I 15.890 * 19.285 1 20.511 I
Consumption in 1 1 l I I I

3 Nirar in (exp) 1 11.058 1 11.977 1 12.551 1 16.553 l 17.736 | 21.613 1 23.021 I
millions of 1 1 1 1

J. 18.263 l i 1 1
I litres (0) 1 12.187 1 13.139 l 14.253 L 19.590 , 23.950 1 25.539 1

1 1 i 1 i 1Estimated Beer l i 1
Consumption in Niger 1 l 1 1 1
in millions of 1 10.26 1 11.08 1 11.96 1 15.07 l 16.28 | 20.51 1 22.15 1

II litres r = 8 %. 1 1 1 1 1 I I 1
ncr year 1 l 1 l l 1 I ¡
The mean errors of estimation in row 1 were 5.47 in 1903 
end 5.80 $6 in 1994, and were therefore very low.
(o) - pesinistic, (o) - optimistic, (exp) - exnected 
(n; and (o) are the lower and upper limits of the interval forecasts 

made a t  10 % significance level.



Estimated Depend for ¿oft Brinks in Niger 
in the Years 199* - 1994

Table 6

tow Row Name 1 1934 1 1985 1
_|_ 1986 1

1 1990 -1- - 1994 I
Consumption p̂) 1 1 .686 1 1.921 1 2.186 1 3.623 1 5.907 I

1 nor Canita (exp) 1 2.060 1 2.373 1 2.734 1 4.818 1 8.490 l
1

in litres (0) J 2.434 1
_l__ 2.826 l

1 3.283 1 6.014 1 11.074- 1
Estimated 1 1 1 1 1 1

2 Population 1 6.174 1 6.344 1 6.520 1 7.273 1 t<-\.CO 1
r = 2.77 1 1 1 I 1 1
Estimated Consumption (p)10.409 1

1 12.180 | 14.253 1 26.350 1 47.923 1
of ¿oft Drinks (exp) • 12.718 1 15.054 1 17.826 1 35.041 1 68.879 I
in millions of , 1 1 1 1 llitres (0) 1 1-5.028 1 17.928 1 21.405 1 43.740 1 89.843 |Variant I 1 1 | 1 1 1

Estimated Consumption i 1 1 1 _ r -
1

4 at r a 11 % in millions, 11.10 1 12.32 1 32.68 1 20.76 1 35.52 1of litres 1 1 1 1 1 1Variant II 1 I | 1 1

The mean errors of estimation in row 1 were 9.77'/j in 1983 
ana 16.35 ;o in 1994, and were therefore almost three times 
higher than the ones in the estimation of the beer consum­
ption.
(n), (o), (exp) as in the Table 5
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3.3.1. Main Boor and 3oft Drinks Producers

The lack of reliable statistical data unables 
accurate calculations neither of the volume of pro­
duction nor the existing production capacity.
According to data available in the Federal Ministry of 
Industry and Trade there were 36 beer producers and 
64 soft drinks producers in Nigeria in 1952. The 
consulting office Morris Handbury Jackson le - May Ltd. 
England, stated that in 1982/83 there were 47 beer 
oroducers in Nigeria, and their existing production 
capacity amounted to 1215 million of litres of beer 
nor year, with a planned expansion to a capacity of 
2095 million of litres of beer per year in the nearest 
few years. A quick growth of beverages rroduction in 
the last three years is a fact, and the leading beer 
producers are: Nigerian Breweries and Guinness, whe­
reas the lead in soft drinks is taken by: Nigerian 
Bottling, 3even-u? and Union Beverages.
Our estimations show a production of 990 million of 
litres of beer and 878 million of litres of soft 
drinks in 1952 v/ith an existing production capacity of 
1C95 million of litres per year. This indicates that 
the existing production capacity in Nigeria is exploi­
ted in a higher percentage that in Niger.

timation of the
demand for bottles s based on various verified
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ver carita and the growth of population.

Tables 9 and 10 show data on hone production and the 
imnort of beer and soft drinks in the years 1970-1932.

Contrary to Niger, the import of both beer and 
soft drinks was the great importance, esrecially in the 
period of 1970-1978. In 197S a formal ban on import of 

these products has been introduced, hone the less duty 

statistics show that this import, however small, still 

exists (for example Seven-up imports all of its bottles).
The demand for bottles in Nigeria was evaluated 

in a similar way as in the case of Niger. A .specific 

orodedure has been taken to separate the market of 

Northern Nigeria.
Table 11 ; hows the consurcntion of beer and soft 

drinks per caeita.
Contrary to the gentle and evolutional rrowth of 

beverages consumption in Niger, a visibly expansive, 
exoonortid growth of both; the total consumption and 
per earila can be observed in Nigeria, in particular 
in the period of 1989 - 1982. The empirical mean growth 
rate of beer consumption per capita per year reached

t
Accordingly (

table 11)

ro’/th m  to t.c t vear, 3rd ud in ft
t
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Tablo q

norle ero due tion and I.acort of Acer
to Liberia .in the Year's 1 9 7 0-1982

11 Hone -roouc- 1 Import in 1 Imoort in I Total Suonly
• Tear 1 tion in ".il- millions 1 millions of , of Peer in

1 lions of 1 of litres | Taira I millions of
I litres 1 litres

T
1 1970 1 105.233 1 1.522 , 

1 1
0.548 1

I 106.755
[ 1971 I 131.350 1 2.991 1 

1 1.107
1
1 134.341

• 1972 1
1 164.937 , 3.313 I 1.259 1 163.067

1 1973 1
1
214.823 » 3 . 2 7 2 ! | 1 1.279 1 213.100

! 1974 1 231.232 1 6.418 1 
1

2.759
1
1 237.700

1 1975 1
1 293.747 , 80.453 1 51.930

1 579.200
. -1 r\n £ 1 1 J \ 'J 1• 357.430 1 147.920 . | * 43.620 1 515.400

[ 1977 1 292.333 I 190.545 1 
1

72.424
1
1 432.928

• 1979 1
1 433.063 | 13.805 l 5.522 1

I 496.368

1 1979 1
1
500.272 « « 5.505 !I * 2.477' 1 505.777

! 1930 1 5 2 0 .8 8 1 I 8 .2 2 0 1 3.699
1
1 529.101

1 1981
!
1 818.517 i _ 1 - 1

I 313.517
1 1982 l 990.0G0 " a - 1 990.000

1 _ i _ _______!
Sources: Annua]. Abstract of Statistics, 1931 edition,

Table 6 , 17, Quarterly Industrial Producti on Lata

Revised , years 1979, 1930 , 1 9 8 1, Iraoort Statistics,
Federal Office of Statistics, Lagos, Field 

Research and Own Estimates.

è
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Table 10
t

Home Production, Imoort and Total ¿U •only

of Soft Drinks in 1'i meri a in the Y ears

1970 - 1982

Year
Home Produc- 

* lion in mil- 
I lions of 
1 litres

' Import in 
1 millions 
1 of litres 
1

1 Imrort in 
• millions 
1 of Naira
1

1

1

1

1

Total Home 
Supply in 
millions of 
litres

1970 1 33.852
1
1 X

1
1 x

i
1 33.852

1971 ! 50.196 1 1.237 1 X !
1

51.433
1972 ‘ 56.962 1 0.667 

1
• X 1 57.629

1973 I 93.964 1 1.059
к
1 х

1
1 94.623

1974 1 119.320 [ 0.395 X 1
1 119.679

1975 I 140.109 • 1.241 1 X 1 141.350
1976 1 182.255 1 3.640

1
i х

1
185.895

1977 * 191.004 [ 58.766 1 X 
1

1

1
249.770

1978 • 209.130 1 24.743 1 21.142 1 '233.873
1979 , 158.619

1 ,* 0.057
1

1 153.619
1980 1 323.377

1
1 0.9CG 
1

1
1

323.337
1981 1 515.110 1 х 1 515.110
1982 , 878.000

1

1

1 X 1

1
878.000

Sources same as in Table 9.

1
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Table 11

Вгрг and Soft Drinks Cor, sumption in Nigeria 
in the Years 1970 - 1932

Year 1

1

1

1

Beer in • 
trillions | 
of litres |

1

Soft Drinks 
in millions 
of litres

Population Beer Oon- Soft Drin- 
1 in 1 sumrtion 1 ks Con- 
• millions 1 per Capi- 1 sumotion 
1 | ta in | in litres 
1 , litres ,
l i t

1970 1
1

106.755 1
1

33.852 1 66.086 , 1.6 2 , 0 .51

1971 1 134.541 1 51.433 1 67.739 
1

1 1.38 1 0.76I I
1972 1

1 163.067 1

1 57.629 1 69.432 1 2.42 | 0.33
1373 1

1
213.100 1

l 94.623 , 71.168 , 3.06 [ 1.33
1974 1 237.700 1 119.679 1 72.947 

1
* 3*26 * 1*64 
1 1

1375
1

1
» ЛЛЛp | tf.cuU 1

1
141.350 1 74.770 ! 5.00 | 1.89

1976 1
1

515.400 1
1

135.895 1 76.640 \ 6.72 j 2.43
1977 1 432.928 1 249.770 1 73.556 

1
1 6.15 1 3.13I I

1373 1

1 496.868 1

1
233.373 1 80.563 1 6.17 | 2.19

1979 1
■ 505.777 1| 153.619 ! 82.621 [ 6 .12 j 1.9 2

1930 1 529.Ю1
1

1 323.377 • 84.732f 1 6.24 1 3.82
1931 1

1
318.517 1

1
515.1Ю 1 36.897 , 9.42 , 5.93

1962 1
1

990.COO 1I 878.000 ! 89.113 1 11.11 1 9.35 
1 11

1 1 1

Sources: Tables 9, 10, Kid-Year Population Projections
States 1363 - 2000, National Population 
Commission, January, 1978 and Own Calculations.
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t h e  dispersion of onrpirica.1 observations from year to 
year, and- for estimation purposes.

Prom many models tested on a computer by the 
classical method of least souares the ones proved to 
be best statistically are presented.

Model of the Drvelcrment Irond in Beer Consumption
•per Carita (Y^) in Nigeria in the Years 197C-1CS2
in litres

0.146717 t + 0.493546 
(10.8489) (4.6166)

R 2 = 0 . 9 1 4 5

s l n
= 0 . 1 8 2 4

r 1 1 n
= 0N.5 b 3 9

D = 0 . 3 * - 2  4

C h e  mo d e l  . v / i t h :c generalized exponential from Y^ 
rroved to be better in agreement with enoirical data.

0 . 3 6 9 4 0 2  I n t  + 0 . 0 7 1 9 9  t  +  0 . 3 3 4 3 3 7

( 2 . 0 0 4 9 ) ( 2 . 1 5 9 4 )  ( 2 . 6 8 4 9 )

* ? - e

R 2 = 0 . 9 3 9 0

s l n =  0 . 1 6 1 6

r 1 l n = 0 . 3 7 5 0

= 1 . 2 0 7 7

i’his in c l e a t : . " ,  ihat one nay consider the existence of

an un s t C 0 d y c r 0 V.'th rate of beer consumpti on nor canita

of
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iRt
r(t) = o°* ̂ ° :,4C2 ~t *- 0.073199 - 1

v;
«,**1

95
' Ì
V  ] 

5;er-

\5'

<.*

The t-Jtudent statistics in the Yj model, however 
showing the significance of parameters on the level of

VT
1C are lowered compared with the Y2| model.
Errors of estimation based on the Y^ model were lov/er

N>than the ones in the Y!j model.

Picture 3 shows empirical and theoretical values 
rNof Y1

, empirical 
x theoretical

L\,
70 Sc
Picture 3. Beer Consumption per Capita in 

Nigeria in the Years 1970-1982.

6Z

Ilodol of the Development Trend in Soft Brinks 
Consumption oer Capita in Nireria in the Years 
1970-1932 (fjj) in litres

0.202776 t - 0.692365
(10.0063; (4.30448)

Y? = e
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t

«

ir
Sln
r11n
D

0.9010
0.2733
0.3411
1.1969

Picture 4 shoves empirical and theoretical values 
in accordance with the estimated model Y^ •

9

7

5

. empirical 
* theoretical

SC
A

I *

1

Picture 4

&

Bo
Soft Prinks Consumption per Capita 
in Higeria.

»

tf

82 -t

Table 12 ohov/s preliminary variants of estimated 
demand for beer in the Years' 1983 - 1994. The optimis­
tic, pessimistic and expected estimates were evaluated 
at a level of significance of 10 similarly as in 
Niger. Estimations shown in row 4 were obtained by lowe­
ring the mean rate of beer consumption per caoita per 
year from the observed 13.80 5» to 9 % and adding the 
mean population growth rate of 3 5», i.e. the total 
mean consumption growth rate was taken to be 12 per 
years, as compared to the observed 18.70 ;i.
The mean errors of estimation in row 1 of table 12 
were found to be 22.89 * in 1983 and 3 3 .12 % in 1994.

K



Table 12
E stim ated Demand f o r  Beer in  A lg e r ia  

in  the Ears 1965-1994

Row * Row Rame * 1S83 1 1984 i 1985 1 1986 1 1990 1 1994 !
______ -L
1 I 

l
Beer 1 
Consumption (p ) | 7 .7 6 8 ,  3.8Ü8

i
i

1
9 .959  j 11 .223

I
I 17.607

1
1

I
26 .044 |

1 p er  C apita  ( exp)l 12 .8021 14.825 i 17.167 1 19.880 » 35 .752 1 64 .274  1
1 in  l i t r e s  ( 0 ) 1 17.835 1 20 .842 i 24 .576  1 28 .533 | 53 .896 1 102.544 1

2 1
1

E stim âtod 1 
P op u la tion  j 91 .395  ! 93 .732 i

i
9 6 . 1 2 8  1 98.506 j 109.067 1

1
120.669 |

“  “1
1106.924E stim ated (p ) . 709 .957 825.591 1 957.359 1920.343 3150.517 ,

3777.581 * 
i

12404.645 1

3 Beer Consumption 1 1 I

V arian t I  . in  N ig eria  (e x p )1
1

1170.039 1 1339.577I
i
i 1650.229 1 

1
2355.104 1 3899.363 

1
1
1

in  m i l l i o n  o f  , .  , 
( 0 ) 1

1630.030 I 1959.562 i 2380.129 | 3380.190 1 5878.275 1
-1

1

J E stim ated B eer | 1 j 1
« J •i

4 1 Consumption j 1108 .0  J 1242.0 i 1390 .0  | 
1

1 5 5 0 . 0 , 2451.0  
1

1 3856 .0  «
V aria n t I I  

1

in  N ig e r ia  . 
r=12îa ner Year 1 1 i 1 1

l1 ! 1 1 I



Table 13
Estimated Demand for SoTt; Drinks in Nirrcrla 

in  the Years 1933-1994

'¡O'.-.' Row Name 1 1983 1 1984 1 1985 1 1936 1 1990 1 1994 I
i 1 ___________ I. JL

Soft Drinks (p)| 3 .293  1 3.8151 4 .3 65  1 4.9331 6.399 1 4 .456 1
Consunvotion I 1 l l 1 l I

1 aer Canita (exp} 8 .5 55  , 1 0 ./¡7 8 , 12 .833 | 1 5 .7 1 8 , 28 .880  , 6 4 -.9 9 2 !
in litres (0) ! 1 3 . 8 1 2  | 1 7 .1 4 1 l 21 .302  | 26 .504  1 51.362 I 125.528 1

Estinated f 
Population 1

“T
91 .395 I 93 .732  | 96 .128  I 9 0 .5 8 6 1 109.067 1 120.669 1

J
Estimated Soft 1 I 1 I 1 1 1

> Drinks (p) | 301.421 | 357.5831 419.599 | 486.3251 697.920 | 537.834 1
VariantT Consumption (exp) 781.8841 9 8 2 .1 2 41 1233.611 1 1549.5751 3 1 49 .C55 1 7844.469 1

1 in Nigeria in | 
min of 1 . (0); », 11262.348, 1

1606,660| 1
2047.719 , 1

2 6 1 2 .923|
1

5601.900 | 15151.104
1

1

Estimated I 1 I I I 1
14 S o ft  Drinks • 1018.0  1 11 81 .C 1 1370.0  • 1590.0  1 2870.0 1 5 2 12 .0

Variant Consumption 1 1 1 1 J 1 f
II r=l6 I 1 1 1 1 I 1
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Table 13 shows estim ated demand fo r  s o f t  drin ks eva lu ­

ated on s im ila r  p r in c ip le s .  Row 4 (v a r ia n t  ' l l )  assumes 

that the mean consumption growth ra te  p er ca p ita  w i l l  

roach 16 %  o e r  year in  the p er iod  under in v e s t ig a t io n  

(th e  em p irica l growth rate  in  the p er iod  o f  1970-1982 

.̂ had a value o f  23 .55 73, and the consum ption rate  oer 

ca p ita  reached 22 .48 >i). Thus the above assum ption i s  n ot 

on ly  c o n s e rv a t iv e , but even p e s s im is t ic  r e ly in g  on s ta ­

t i s t i c a l  data from the whole in v e s t ig a te d  p e r io d .

I t  i s  im portant to note that the mean e r ro r s  o f  estim a­

t io n  in  row 1 o f  Table 13 l i e d  between 34 .22  70 in  1983 

and 51.86 ,-l. in  1994, and were th e re fo re  r e la t iv e ly  h igh . 

Tables 14 and 15 show estim ated demand f o r  g la ss  fo r  

b o t t le  p rod u ction  and Table 16 the r e s u lt in g  qu an tity  o f  

the n o n -s a t is f ie d  demand.

V ariant I I  appeared to  be v i s i b ly  c lo s e  to  the p essim is­

t i c  estim ates d erived  from econom etric m odels in  a l l  

cases and th e re fo re  has been f i n a l ly  chosen as o r ig in  

fo r  e s tim a tion . ‘

The market of Northern Nigeria has been described by

the s iz e  o f  i t 3 share in  the whole m arket. A prelim inary

value o f  K = 0 . 3 3  ( 3 3  >0) has been taken basing on i n t e r -  c
views w ith loa d in g  beer and s o f t  drin ks produ cers .

The northern  p art covers  80 %  o f  the whole t e r ­

r i t o r y  and over 52 >a o f  the p op u la tion  and th ere fo re  

a growth o f  i t s 's h a r e  in  the market o f  0 . 6  >» per year 

has been assumed.

Parameters o f  the estim ated demand f o r  b o t t le s :  

n -  number o f  rounds ( t r ip s )  o f  one b o t t le  in  one year and
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s -  the ncrcentage o f  te c h n o lo g ic a l  lo s e  a t  f i l l i n g  ur>; 

lo s e  a t turnover have been determined basing on in t e r -  

viev/s w ith beverages p rod u cers .

The la t t e r  quoted, the fo l lo w in g  values f o r  param eters:

-  b eer : number o f  rounds in  a year from 6 to  1 - j ;

t o ta l  l o s s ,  th a t i s  te ch n o lo g ica l a t  f i l l i n g  

up p lu s  d is t r ib u t io n  loss^from  4 %  to  1 0  & 

re la te d  to  f u l l  yea r p rod u ction .

-  s o f t  drin ks: number o f  rounds in  a year from 8  to  1 5 ;

t o t a l  l o s s ,  that i s  te ch n o lo g ica l a t  

f i l l i n g  up p lus d is t r ib u t io n  loss ,from . 3 to  

8  l/o r e la te d  to  f u l l  year p rod u ction .

Explanation o f  the ta b le  14 (ta b le  15 follows the sane logic) 

Row 1: demand f o r  beer  in n ln  1 computed based upon the cons­

tant growth ra te  r= 8r,i per yea r. I n i t i a l  consumption 

in  1933 assumed is = 9 .5  min 1 .

Row 2: as row 1, r=12?S, Kg-* Kq 2 x (l.12) = 990 x 1.12 =

* 1103 min 1.
Row 3: The beer market share o f  Northern N igeria  in  the t o t a l

N igeria  beer market i s  assumed to  in crea se  from

II = 0 .33  to  II = 0 .4 0  over the p er iod  o f  1983 -  1994 c ^
w ith the y e a r ly  average change o f  A = 0 .0 6 .

Row 4 : The demand fo r  b eer  in  N iger and Northern N igeria :

(Row 1 + Row 2 x Row 3) in  n ln  1 .

Row 5
t

Humber o f  b o t t le s  to  be f i l l e d  Kg i s  computed based 

upon the form ula: Demand f o r  beer (row  4 ) in  min 1 

d iv id ed  by average ca p a city  o f  one beer b o t t le  0 . 6 6  l . _

«
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Row 6 : Demand f o r  b o t t le s  D3  r e s u lt s  from our fo llo w in g

formula:

D,.iD A
100

9

where: Ng

A  KB

o

n

-  number o f  b o t t le s  to f i l l

-  the y e a r ly  in crea se  in  demand fo r  

b o t t le s  NBt = K3 f t  -

-  percentage o f  lo s s e s :  te ch n o lo g ica l 

lo s s e s  a t  the f i l l i n g  stage plus r e ­

turns lo s s e s

-  number o f  rounds ( t r i p s ;  o f  one b o t t le

a voar

Row 7:Demand con v erted  to g la s s  Dg i s  computed cased upon

the demand f o r  b o t t le s  and the weight o f  an average 

b o t t le :

T j n  = D„ x 0 . 5 /t- ka o f  g la ss  oer b o t t leu b
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Denand for Glass for Bottles 
Production in Niger and Northern Nigeria

--------------------- i ------------------------------------------

Table 16

Year
Demand in 
thousands 

tonns

Estimated Output 
Capacity in 
Northern Nigeria

Non-Satisficd 
Demand for Glas: 
in thousands 

tonns1
1

i

1983 I
1

30.1 , 1 0 . 0 , 2 0 . 1 0

1984 1 4 2 . 1 2  1 2 0 .0 1 2 2 . 1 2  
1

1985
1
l 59.23 1 2 5 . 0 1 34.23

1986 1
1

90.45 , 45.0 J 45.45

1987 1 117.50 1 ■ 50.0 • 67.50 
1

19SS 1
1

143.90 | 50.0 1 98.90

1989 1
1

185.60 , 50.0 1 135.60

1990
1
1 228.102 1 

1
50.0 1 173.1G2 

I

3.4. Glass container Industry in Nigeria
*

1
1 r.ame 1 No of 

1 furnace I location

In oncra- ! I'etal Box Toyo r - - - -

1

1 2 
!
Ltd. 1

I Aybara, Ô -un
tion Glass Ltd.

. Delta Glass 
1 Co.Ltd.
. West African 
Glass Company

I State
I Ughelli, Eendel 
I State
1 Port Harcourt,
1 ¿liver State

Under
construc­
tion

Ballanur Nigeria 
Ltd. j
International j 

IGlass Company 
Ltd.

lacuna, nacuna 
State
¿cca, lino 3 cate

The total installed capacity estimated by Metal Box 
x )Toyo Glass ' in 1932 was for beer and soft drinks

x) Industry News, Vol. 1, No 2, Am rust 1932, p. 6-7
4
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bottles - 440 million bottlos/annun and estimated demand 

for beer and soft drinks bottles - 360 million bcttles/annum. 
The above mentioned estimation seems to be overestimated for 
production capacity and underestimated for demand. The major 

producer of bottles - Metal Box,produced in 1930/81 - 133 rain 

of bottles which was equivalent to 77743 tonns of glass.
Delta Glass which started production in 1930 planned to 
nroduce approximately 1 2 0 million bottles ner year- 
equivalent to aopr. 55COO tonns of glass. Completely new 
factory - Ballapur Nigeria, started oreduction in May, 1933. 

Yearly capacity was planned to be 30,000 tonns of glass ie. 
aooroximatsly 70 million soft drinks bottles. V/est African 

Glass constructed more than 20 years ago was badly damaged 

during the Civil ‘.'ar. It was rebuilt in collaboration with 

foreign investors, but not noderenised. At present, having 

old, noor machinery, the factory can produce approximately 

20 million bottles nor year.

Capacity of the nronos-od niant

Bottles
Production 
nieces of 
bottles 1 0°

Glass
tonns

Boer 2 2 .8 5 6 116 5 6

Soft drink3 - green 45.711 19199
- flint 68.567 28798

Total 137.134 59653

The Plant is assumed to be equipped with two tank 

furnaces of yearly capacity:
- tank furnace Ko 1 - green bottles - 50355 t/year 

ft tank furnace Ho 2 - flint bottles - 2S7 C,8 t/year

Total 59653 t/year 

that is 13 0 t/day each fumace.^
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1) The derived capacity of the uroncsea plant of 60,000

t/yoar reflects a careful consideration of growth of 
unsatisfied demand shown in table 16, the 3 years cons­
truction period 1924 - 1 9 8 6, as well as the size of fur­
naces to be competitive economically with already existing 
ones in Nigeria.

2)Prices for produced bottles '

Bottles Nigeria 1
L - Niger

Beer bottle « 0.23 a 1 120 CFA
Soft drink bottle 1 0 . 2 0  K 1 104 CFA

2) In the middle of 1983 orices loco factory in Nigeria ran­
ged for beer bottle 22 - 25 k, and for soft drink bottle 
19 - 20 k. Puring the same time the price in Niamey of 
beer bottle was 150 CFA, and of soft di-ink bottle 105 CFA.

Production prorramme at ariees loco factory

t l ! 11 Production 1 Nigeria j Yearly j Niger l Yearly
Bottle * x 1 0 ° pcs , unit orice rove- , unit 

nnex CFA 
1 0 5 K ‘• “ ~ r  - •

Drice revenue
1

___1.
1

*
!

1

1
1

1

1

106 CPA

beer . 22.656 ! 0 .2 3 5256 .8  | 120 2742.816l
1
fSoft . 

drink , 114.278 ! 0 .2 0 1 22357.4  j 104 11835.843
1
1
1 137.134

n  —
\ X

J  _  
1 
1

“ “ 1 
28144.21 x 1

J 14628.664

Cost of sales are assumed to be 0.5 % of yearly 
sales in Nigeria and 1 /o of yearly sales in Niger.
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iv. ::at2RIals and inputs

4.1.. Rav: materials

Host glasses may be considered as composed of 
oxides. The principal glass-forming oxides are: silica, 
SiOjt boric oxide B^0^ and phosphorous pentoxide ?2®5m 
'//hen these glasses formers are combined with two or more 
modifying oxides and fluxes, such as soda, potash,
XgO, lime CaO, magnesia i-igO, barium oxide BaO, lead 
oxide, PbC, alumino AloO^ etc., they comprise the bulk 
of commercial glasses.

It is possible to produce glasses of a very vide 
variety of compositions but the range of compositions 
suitable for commercial use is relatively small. The 
requirements for commercial production include reasonable 
cost, ease of melting and fining, viscosity suitable for 
working and forming without devitrification, reasonably 
low liquidus or crystallization.temperature and resistance 
to chemical attack. The importance of these requirements 
varies according to the forming process, and to the value 
and use of the finished product.
In general glasses are composed of:

(1) - glass forming oxides "(silica, boric oxide),
(2) - stabilizing oxides, alumina, calcia, magnesia,

(3; - fluxes (soda, potash, and fining agents).

The approximate range of commercial compositions 
is shown below:

j.
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glass formers - min 55 max 94 A
stabilizers - 2 max 30 %

fluxes - 1 . 5  max 2 2 So

The extremes, of course, represent unusual combinations 
of oxides. The common glasses used for window and bottles 
have silica contents generally between 70 and 75 A and 
alkali fluxes between 1 2  and 17 Sj. The common stabili­
zing oxides, alumina, lime, magnesia make up the remaining 
constituent.

The prooosed compositions of flint and green glasses 
for bottles production is as follows:

Oxides I
I

1
Flint glass | Green glass

silica SiOg
I
1 72.9 . *

a 71.5 ;S
alumina A^O,. 1

! 1.5 a i 1.5 ,'S
sodium oxide Ka^O 1 14.5 Si 1 14.9 :i
calc- um oxide CaO
magnesium oxide MgO

1
1
f
f

io.5 a 1 
1

1 1 . 2  A

barium oxide 3a0 1 0.5 1 1 o.3 si
iron oxide FegO, 1

1 o.o5 :» i o.3
chromic oxide 0^ 0^ f

1

1

1

0 . 2  Si

The raw materials requirements to produce glass with 
the above composition e,re shown below.

4
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raw materials 1

1
for flint
glass for green 

glass

glass 3and 1 62.70 ?6 61.73 %
soda ash 1

1 20.00 # 20.10 %
aluminium oxide 1

1
0.90 # 1 .2 2 %

limestone 1 15.70 % 15.74 %
barite

1

1 0.70 % 1.0 2 %
decolouring agent: 1

1

cobalt oxide, selenium 1 trace -

colouring agent:
bichromate of potassium, 
graphite

1

1

1

1

!
-1

0 0.19

Raw materials for glassmaking are, as a rule, 
never perfectly represented by ideal chemical formulas 
because they invariably contain some impurities. For 
this reason, percentage compositions calculated from 
chemical formulas c m  not be strictly accurate, although 
the accuracy should remain within orescribed limits.

There are standards defyining percentages of impu­
rities acceptable in different raw materials.

Glass Sand - 3i02 - max. 98.5 % but AI2O3 - max. 0.8 %t 
FegO^ -max. 0.05?*, Fi02 “ max. 0,08 >6,
CaO - max. 0.2 £0, SOj - max. 0.02 %.

Soda ash - iia^O^ - min. 99 %, but Fe20j - max. 0.G06 % 
KaCl - max. 0.7 % and i»a230^ - max. 0.04

Limestone - CaO - 54-55 but Fe20^ - wax. 0.06 $4,
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Barite - BaSO^ - min. 82 ft,but Pe205 - max. 0.2 ft,
KnCu - max. 0.003 ft

Aluminium oxide - AlgOj - min. 97.8 ft, but 3i62 -
max. 0.25 ft, Fe203 - max. 0.05 ft,
Na20 - max. 0.7 ft.

As glass sand constitutes the majority of the raw 
production batch, the quality of sand is the most 
important. The iron content largely determines whether 
local sand can be used or not.
The quality of glass sand deposits depend not only 
upon a correct chemical composition, but also on the 
grains size. If the grains are too large, melting be­
comes slow, but if grain size is too small there may be 
trouble with dusting the furnace both inside and 
outside.
Furthermore, the quality of sand must be reliably 
stable or must be made so by pre-mixing or preprocessing. 
This is also true for any other raw-material used. 
Rav/-natr.rials used for glass-making fall into two 
natural classifications:

1. - naturally occuring minerals that may be purified
or beneficiated in some manner after extraction 
from earth,

2. - commercial heavy chemicals.

Into the first category falls: sand, limestone, 
barite, while to the second one soda ash, aluminium 
oxide, and decolouring and colouring agents.
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Raw-materials of the second category have to be impor­
ted, as there is no production of chemicals in Niger 
and Nigeria. It will probably be also necessary to con­
sider import of barite from abroad.

As far as glass sand and limestone are concerned, there 
arc production of limestone in Nigeria and there are 

large potential deposits of glass sand in 2iig=ria and 

Niger. Unfortunately sand deposits in northern part of 

Nigeria and in Niger have not been investigated orouerly 

and in sufficient details.

Nigeria
The Geological Survey Department of Federal Mini­

stry of Mines and Power in Kaduna has been the basic 

source of informations concerning investigations of 
sand deposits in northern part of Nigeria. The availa­

ble reports contain however only written statement that 
in different regions glass sand deposits exist.

The list of reviewed d:cuments follows:

Silica sand:
1, Geological survey of Nigeria (G3N> - report no 1381 

dated 1964 "A summary of the principal known depo­

sits of glass sand in Nigeria", compiled by J.2. 

V/andby-3mith specified silica sand deposits in 
northern Nigeria in following areas:

a) Bida, Niger Province - from river terraces near 
3ida, ideal fraction 42*53 -/¡t high iron content,

b) Mokwa Area, Niger Province - from river terraces

in this area, badly graded.
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From river Awan and Jebba bridge - contained 
too much fine materials.
Kokwa Bida - Ferry and Lafiagi - too much coarse 

materials.

c) River Kaduna, near Kaduna - near Road Bridge and 

river Kaduna 2 miles up stream from the village 
of Birnava - iron content 1.14 /£.

2. G3N - Report no 1279, dated 1961 informs only that 
analysis of 4 samples taken from Kokwa Area and 4 
samples taken from river Kaduna revealed content of 

SiOg between 85.33 and 96.86 and of Fe20^ between
0.81 and 1.46 ¡0»

3. G3N - Report Ko 1363 done by Colonial Geological 

Surveys, Imperial Institute, London S.W.
The analysis of the samples taken in 1951 from Jaom 
Coal nine, Enugu where the sand deoosis arc consi­

dered to be unlimited, did not gave sati s facto Ty­

re suits.

The sand is badly graded and FegOj content is the 
maximum remissible for the manufacture of high 
class of domestic production.

Potash Feldsnar;

3. GSH - Report Ko 1430, P. Antolini, Senior Geologist, 

ITA specifies the feldspar occurrences in Lokoja 

area (Kwara State) area:

a) Lokoja - Okene road, two deposits in Osara 

Forest Reserve, remote from any habitation:



- 4 1/2'miles on a bearing ox 125° true north - 
from mile-post 16 on the Lokoja - Okene Road. 
The melting test gave positive results, the 
button was of good quality, perfectly white, 

transparent and glased.
The mineral composition of the sample gave the 
following results: AIjO- - 17.S3 M, ?e20^ -

0.07 :i, i^o - 1 1 . 3 4  ::a2o - 3 .9? cao -
- 0.18 Several thousand tons of loose feld­

spar blocks are available.

b) 2 miles south ; 

Ckene road; la: 

of the highest

f milepost 7 on the Lokoja - 
ge blocks of a potash feldstar 
ciiaxity, ruclvw ing —n daces

large cuarz segregations and rare mica were 
found on the clones. About 1000 tonns of feld- 
soar occur on the surface as scree and in situ.

Chemical analysis and the melting test done by 
D.J.O’Leary (C*SU Laboratory Report Mo 1399) gave 
satisfactory results for 5 samples treated:
I) Outcrop ho 1, usara Forest Reserve

II) Outcrop No 2, Osara Forest Reserve

III) Udarechu, Okene area
IV) Iiile 16, bridge marked 16/14 on the Okene - 

Cguda Market Road,
V) I-Iacropcrthite, unknown locality, Okene area.

The melting point: 1230° - 1300°; carried out on 

cones fired on electric furnace which reached

m d
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documents give only very preliminary informa­

tions and further analysis have to be carried 

on.
Existing "lass works in Nigeria purchase 

limestone from Jateura Marble Industry, Lokcja, 
Kwara State. Limestone has be^n commercially 
produced in Nigeria since 1973 with 1930 pro­

duction volume of 2,336.4 metric tonns (1979 

production was 1 ,725.4 metric tonns).

Dolomite

1. G3N - Report No 10023 (mentioned above). There are 

known do-no cits of various grades of dolomite and 

dolomite limestone in the V/estcrn Part of Nigeria* 
denosit with 25 Y* Magnesium Oxide is located in 
Abuja, and dolomite limestone with 15 '/■> Magnesium 

Oxide near Xw-akuti. Both location^ are close to the 
railroad from Lagos to llinua (about 20C miles from 

Lagos by rail).

Nota: Existing glass-works in Nigeria purchase 
dolomite from W.P. Syndicate, Jos State.

Glass sand in Kano .State

1. The nroposed location of the plant is Kano State#

In 1971 "Preliminary Report on a Survey for Class 

Bands around Kano, Kano State" v/as done by V/.C. 
Hbonu (geologist) with the following indications 

of denosits:
♦
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Kogin Kano
a) Chironowo bridge area

b) Tabara dridge area 
Kogin Chalav;a:
a) Kogin .vatan: Dav/aki - Lanbu Hoad

b) Kogin Katari: Vfetari Bridge area (Gvrarzo Road)
c) Chalawa George area (water works section)

Samples taken from the above mentioned location see: 

to be acceptable but the content of iron is too high 
(1.2 - Ho evaluation of the deposits sizes

v/ere given.

2. The Kano State Governm-nt indicates cho existence o 

large deposits of glass sand in the area of Chime 1, 

Kazaure end Babura (Korth of the Kano State;. Goolo 

cal survey has not been done yet or, if so, not 
disclosed to the mission curing thm visit of the 

Kano State Government.

4 x ,vol from liaradi to liiancy the prt:
e additional potential since? ofmission
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deoositG worthwhile- to look логе closely at. All of 
then are located along the road Haradi - Niamey: 

a) Gagsna, approximately 20 km '.Vest of Guidon loun^i, 
b; 40 kn .Vest of Dogondauchi,
c) 70 km '.Vest of bogondouchi.

Limestone
The limestone deposits exist in the region of 

Halbaza - Kadana towards the North and North-V/est. 
These deposits are exploited by the linlbasn Cement 

Factory and are large enough to aliment both: produc­
tion of cement and glass for many years.

The limestone deposits were geologically surveyed
• A
1 П  ! 0 2 ? .  h i  t h i n ^  Vr p  ex} r v o y  t h e  E r I b a x a  a n d  K e i t a  d e p o -

S i.  L ¿3 w e r e  m o r e c l o s e l y e v a l u a t e d a n d  t w o  o t h e r  n e a r  l o c a

t e d p o t e n t i a l  d e p o s i t o w e r e  i n d i e a  t e d .  F i r s t ,  C o u t h - .  V e s t

о  I  G a r a d a o u a ,  1 2  l a i  C o u t h - E a s t  o f IC a i  t a ,  ,i u  d  s e c o n d ,

i n  t h o  r e g i o n  о : a  b e t w e e n T o . h o u a  a n d  X e i t a .  A n

a v e r a g e  c o m p o s i t i e n s  о f  l i n o s  t o n e s  f r o m  t l i e  t w o  ( 1 )  a n d

( 2 , i l a l o a z a  з а л p i e s  a r e  r i v e n  i n t h e  f o l l o w i n g  t a b l e .

---------------,

Y> * 
1

C a O I A 1 2 0 5 

J  _  -

I I

1 F e 2 ° 3  ! S i 0 2

( 1 )  ! 5 4 . 2 7 | 0 . 4 5 ¡ 0 . 5 4  | 1 . 0 5

( 2 )  I
I

I

5 0 . 5 6 • 1 . 3 7  

1

1 0 . 8 4  I 4 . 8 1  

1 1

dolomite

Deposits of dolomite were found near Ayeran and 

the production of marble has been started. The sine of
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»
deposits ii 

because of

not known. Becau 
the distance from

se of this, and also 
Ayeron (near Mali frontier)

*

to the potential location of the plant in ilaradi - the 

limestone would be the reasonable substitute for dolomite.

«

f

Feldsoar
Deposits of feldspar had been identified in the 

region of Tillabery and fera. Based upon the resort mar:e 
by Politechna in 1S564 those deposits are suitable for 
production of ceramic products. It would be important 
to test whether they are also suitable for glass pro­

duction.

Important conclusion
In both countries exist probably essential raw 

materials for glass containers production, and in both 
countries the same rcr.n.inir? components of a rlr.ss batch 
will have to be imported, however, the detailed geologi­
cal survey should be done before the next stop concer­
ning tine glass production study is taken, This survey 
should taka into consideration the proposition of a po­

tential location cf the plant:
in Niger - the region of Maradi

in Nigeria - the region of Kano State.

4.2. kstir.au.s of costs of production inputs

The estimation of costs of material inputs was 

made based u non the assumed programme of pro eue i»ion 
and prices estimated by the research team for localv
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• vai labia inputs and based upon international prices 

for those incuts which will have to be .imported.

At the final stage of editing of this report, v;e had the 

opnortunity to study the "Investigation of Raw Materials- 
for the Production of Glass Containers in South hirer and 
¿Torth Nigeria" - the UNIDO project DP/RAP/77/02G prepared by 
/HD Humboldt V/edag AG. The basic conclusion of the re­

sort is that .. "... basic sly no more than soda ash and
1 )

other :r.inor components will have to be imported.... " '
for nrodnetien of glass in Niger arui North Nigeria. The 

resort in general gives more detailed arguments for 

•rv-ieeiens v;c booh in the roaort.

Inver:iaation of Raw Materials on. cit. n,64

t
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Table 4-1 cor.t.
10'CFA

1 1 2 1 *S 1 4- i 5 1 6 J 7 I 3 1 9 I 10
i

2 1 *k 1 Auxiliary terials I l 1 I 1 l
1 \ 1 2 % of the value of I 1 1 I

1 1 J
\
\

i
1

1 raw -aat ¡rials 1______________________
l

X
1
1 1 1 29,430.- ; 29,430.-

\ 1 1 Subtotal (1+2) i l 1 1,082,201,- i > a VX 0 • 1 1,500,931.-

V ̂ \ 1 I Utilities I 1 1 1 1
* « i 1 1750 1 t 1 Mas out0)

1 Light oil^

I
i

i
i X

1
i 1 o 5. - 2,904,000.- 1 1

1 2,904,000.-
O^ \ 4360

1
1 t 1 1 1 200.- I 972,000.- 1 972*,OOC. -

1 3500 1 t 1 Diesel oil 1
I

1
l X 1

1 1 39. - 1
! 1,663,200.- I 1

1
J

1,663,200,-
' I ̂• T ! 18 1

1 t
1i LPO 1 1 X 1t 390.- 1 7,020.- 7.020,-

t

I i • Subtotal 3 1 1

t

t

1
1
|
5,546,220.- ! - 15,546,220.-

t
l

!
1

!
1 Total 1 + 2  + 3

I
I

1
1 i 1 6,628,421.- j 418,730.- ,7,047,151.-

J ___________ i ______'_____ 1________1 _______________I____________I

I
v.n
I

4
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a) estimation based uron 50 of the cement price
1 007 »

b) estimation based upon important prices of soda ash 
from GFR, GDR 1981/1382 increased by 40 % 
(ministère de Commerce, Niamey)

c) based uoon "Projet d’unite de transformation de la 

tornite", OPPI., Pians y, Pevrier, 1935
d) based uron informations of Ministère de travaux 

Publics et de L’Urbanisme, Service Central

de I.’Elcctricite.
e) if not otherwise stated, unit prices are estimated 

based, upon Mu rone an nrices + estimate of transport

W? w
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4-1 Proauction cost estimate: materials uni incut.3

if

-T • ; \ rp I1 pu an- * Jnit 1
( Description I T

J 1 F
i

1
1 Jnit

w 0 L* 0
I
1

Cost
1 tity i 1 1 I
t% i 1 l i 1 1 F , L I Total

—
1 2 3

A , 5 1 6 1 7 9 10
i 1
! 1

1
1 I 1 1 i . I

1 i 1 Raw materials I i 1 1 .

1.1 1 43253 t i Sand I x ! 1 •
11 - . 357,645.- ! 337,654.

rs/ ! 12192 ] t 1 Limestone • X 1 1 1 20,- 1 - 11,463,040.- 1 1 ,¿63,040.
« ,j 1 15553 X t 1

! Soda ash I
i

1 X1
I
1 220,- j 5*421,660,- I - 1 s  * * * 2 1 , '-C/ j  .

■nl ,A• ‘ >
1
I 323 r t ! Allui.iiniur. Oxide I 1 ^' 1 O ' Cv.»U « , 165,600.- 1 10 5 f  0 0 0 .

*
• 1 370 1 X 1 Sarit e 1 1 X i *T •'*'< r' _ ! 201,000.- , j 1 201,CCG.

1 1
I

0 . 3 1
1

t 1
i

Decolouring
agents

1
i

1
\ ^

1
! 0 , o O O . — | 2,550,- 1 11

J
2,550

T n I
t

75 1

!

J

t J
1 Colorants 1

1

1 1
1

«  r \

1 | v >  k J  v j  t  • j 75,000.- 1 !
75,000,

1 «
4 -1 - - - 7

- >
t ! 1 Subtotal (1) 1 1 1 i 3,s65,310.- • 1,300,635.- 1 5,666,405.

-  1  . i I I

l
vjiCD
I

*

4
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Nigeria
Table 4-1 cent.

N

1 1 Ac. I 3 •4 4 I - 1 6 1 *7 I G I 9 1 10
- -1 - I 1

( I | Av.::iliarv mate- I 1 1 I I 1
1 I l r.! ais 2 of the 

v lue of raw I X i 1
I J

I
i

I
! 113,330.- l

I 113,330.-
1« % r.n to rials 1 1 * 

: _ _1 1 I «11 1 !
1 «1 1 Jab total (2) I i ! 1 I 1 1 3 ,3 3 0.- 1 13,330.-
t
1 ♦1 l Utilities 1 ! 1 I I

1
1 ! r7600 1 t i Krzout (heavy oil) I 1 1 33.- 1

I | 1,020,300.- 1 1,020,300.-
ii 4 760 !

1
t ! Liyht oil 1

1 X 1 •
1 ! 150.- 1 1 729,000.- 1 729,000.-

0 l O‘0> on ! t Diesel oil 1 1 i 133.- 1 1 1,170,too.- i 1,170,400. •
I 13 1 t 1 T - >/'»Ju~ ’J I i i 273.- 1 i 4,950.- Ii 4,990.-
1 i 1 . JL 1 i

| !
1
1

1
1

l
I
f

4
I Subtotal (3) i 1 1 1 1 2,925,150.- 1 2,925,150.-1

{
l
1 1

i 1 1 Total (1 - 3) 1 1 1 1 3,365.810.- 1 4,839,165. - l1 8,704,975.
1 _ L i ; 1 1 1

2:0 ■ Prices of raw materials in 
tbe field research in this

hiyeria are based uron 
country.

I
vn

r
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я. " l a s s  s la n t  in
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State .

burins  the meeting he ld  in  Xano v/ith the m iss ion ,  the
»Y> i"'. d e t a i l s  on raw n a t c -Govcrnm.ont refused  to  g ive  

r i a l s  a v a i l a b i l i t y  and other  important in formations  , 

making at  the same time innrc.asions that such data wore 

in h is  p ossess ion ,  'five mission v;as informed that these 

informations arc f a r  going coon1 ra t ion  mould have '.a an

J. or

оb , is c l ive 0 f  t ho mi sci a n  had a(V f; >h '[,]? (g

udy o f  the r a r.t.- ' s pian l in  the is. , . w ’ 4

nt csos': 1 r ; tt.on O t* y*'< >'•ted try t 11чС

n t , i t  i s b i f f i cu l t  to r rosone ;• >1U Гу *>r*

r r e c i s s  l o c a t io n  o f  the p la n t .  However the three c r u c i a l

in tc  to О OT* M L 1’ • • ■y* •  * *>-» : ■> v, . . .  . ,  .. „ v, ~ V» yT ' ' r.:er.

i o c  t O'/ 1’y“! i ‘0 ;or and in .hip: . .r ia , v.ra ter fv r  .:he r ian t

О 0 Г-U'r СЧ1 tO b:n d <s l i v e r e d  f r ■om the pi ant owned Л el e . 0

1 j. о ♦ r; r: ( ~CM'. hUsi v o t e r  avai 1 a b i l  1 ly from dron •water
-■Л ~.rnd r i l l i n g  i s  f a v o r e r ] о bath in Karachi r e - io n  ens 

Kano State t e r r i t o r y ,  the t ransport  in both care s i s  

not a l i - i  t ins  fan tor as s u f f i c j  •- nt q u a l i t y  roads are

avariaci, с лr: bath c o u n t r ie s .  In both cases el', e t h i c a l

energy ir; assumed to  be l o c a l y  generated. The manpower 

trr tni.ng mil l  be r: "Cvesary a l so  in  both notont i n i  l o ­

c a t io n .  lì a radi remi on seems to  be an optimal l o c a t i o n  

from the J-Jj gar noi nt  o f  view, v/hi.I e Kano atavo t e r r i t o r y  

from the k;i p ;r in no in t  o f  vievf.

b.k. Cost o f  loco  t.i on

*•) • ,,. ,i ,. - . I -• - ] *1 ,■ j  ̂■- -■  ̂ r, f' ' 'П ' "g

» • * ,  ■ i  ;  -i m _  ̂ -r , > '   ̂ jr* . , ,■ p g .  M g  - 1 ■ t ^

» f
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Yi. proj-c?

ïhe rrojoct engins-ring described in the first 

cart of this chapter is bared upon the study made by 
Vitrocornrojekt - './arsaw, which is the leading Polish 

development center of glass and ceramic indu •••tries. 
I’he second mart includes the estimation of investment 
and civil engineering costs.

Part I: Project engineering

.1. Pcserintion of the Plant

;hc Plant incorporates the following objects:

- ting and forming deoartnont

-annealing dent., minting d ;nt. end racdy-nado 

••roducts store

-batch house and raw-materials store
- electric power cuoply station
- fuel station
- circulation writer station

- waste go.se 3 ox traction chimneys
- social welfare and canteen

- administrative and firs'; aid res.:! building

- gate-house

- ready-made products store
- roads and squares

- other auxiliary objects
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♦ Production capacity o the Plant

.sic data:

beer bottle of 0.6 1 weight = 510 G
^oft drinks bottle? of 0.3 1 - weight « 420 G

- number of automatic machines for beer bottles 
(crreen; production - 1

- number of automatic machines for soft-drinks 
(bottles (green) production - 2

- number of automatic machines for soft drinks 
bottles (flint/ or eduction - 3

-■ number of effective days of automatic machines 
oe..ration year - 320

beer bottle forming rate - 62 pcs/min.

- soft-drinks bottles forming rate - 62 pcs/min.
- more on tags of waste nroencts - 20
- continuous, 4- shifts operation cycle of the Plant.

:•:) relatively high waste products level h.,., been 

assumed due to high percentage share of screen 
nrinting bottles; it has also been calculated as 
total waste at the forming and nrinting stages.

the
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(taking into coneideration coefficient for perio­
dical flue taction of glass licit yield).

6.6. Manufacturing process description

6.6.1. Delivery, unloading and storing of raw-runterials

Umbrella roof for the sand and raw-materials store 
will be positioned close to the batch house. Deliver; 

of the raw-materials is to be effected by road trans- 
portion. Otoring in bulk, or in hears on wallets 

( rnv.’-sin to rials in bags ).

g.6.?. Rev? rate-rials processing

- 69 -

.j.

Drying is the only sand treatment, ana r.o eournr.-an 
f.-.y e;r.' other erjcctrinr is provided for. hcvav.r, 

fro:: obtained, although ire:waleto, geolcay da la. r 
tine; to iris vnt criai, it appear.;, .rat c ue to tno

Contents of ovsiv
fraction and high pere erta,

of the folio vein" condition

dis.ini- g ratio:., v,-creeping,

tion, raw rot :n;i -1 bedding

ire an: cifio cone'itiemina; ;

SCOPC of ros'occ !'jve e-uJir-

selection of sand deposit

-f-V • - Л»

; T 1
.s ‘./ell he
Г;г Г.ПГeh fi ar! of-
;!?. ss~v.’Orl'S TV1 г-v-,

nul one tri e coma
, V-, 4 м V Л' 1 ̂ ri V p
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Cullet

Trucking of culle* *.;0 erase.in 11 assured

; ut.; rie

Other rev; materials ar*j assumed not to recuire 
additional processing.

6.6.3. Preparation of catch of raw materials

TV*'.V O 'J line.: arc: provided for in til if

he green glass, tre other for

flint .'class. Inch line incorporates: bucket clcva- 
: ,  rat *f oil::•?? l ocat-.-d ab "VC the voi' hin^ homer? 
eeil.ee ciorg conveyor for transportation of weighed

vi ah th.c nnso.nger-f:reight lift for vert ical trans~

nort a lion of rav; vat rials in hags. ' i  rr}-* 7 >7 r>-

’'OOPer is * i- j. p ̂ M-qr — «*_ •/ U t-» v *  lA - C * .or each silo, voi eh i*: o- and

f re­i.:i" a. T}-_> ' /> 1'j. C. e. - portion of raw vs. •"ip­1 on

c o i l sc tin(; cjiivoyor.

The said poriions are supplied to the d ise-rake tvne

-,i>:er for airing, and then,in tho f >r01 0f batch f

conveyed by moans of belt conveyor on th:- j - -'■VA' AH •*- 10.TGC «y-Le

brid ~f; tO the tank furnacec hall.

The vicolo batching cycle is automaticall.7 controlied

hovever nnusl control is also avail.?bis «

The system of rav/ materials weighing, r.irirg and 

transportation to the tank furnace 'department is 
equipped with the olcdtrical locking eyeten avoiding 

a'reng nrenarotier, or wrong feeding of tho catch
■?>■»+ -, -A > v»*-| o /■» r« lUwJ —it- •
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6.6.4. Transportation and feeding of the batch \

The supply of batch (from the outlet of mixer; from 

the batch house to the -.¡citine and forming depart..lent 
is carried out by naans of belt conveyor, loca ten 

inside the covered trestle bridge, and reverse con­
veyer delivered batch to batch hoppers located on 
both sides of furna ce.

Peedine of batch to the furnace is arranged by means 
of bate!: charger located bolov: each batch homer.

- 7 1 -

6 .6.0. br-cesciio, tronc-ror-r tier: and feeding of cullet

Gullet is used in the ¿lass melting process as the
a l y t i c  a era i , u t i l i z i n g  by the s a: c ylas-- b " - ' -  r

i-il Ll - -1' J Cifr: ■.-f  s e l e c t i o n ,  orafe.elio:¡If C 9

c u l l et share is deter .:inod as 10 f by v;eirht in  "
no the other : '-j 0 "no c m 'd. :v'o
c’h 1 et r, J- ~O v 'J -*■ e- ‘ (for *rc vn and flint glass)
dec foiu Only outlet reduced in t!.e al ant

is tali on into censi cera tier.. _nc c m ri n- ,n  * .

bo collected orclu.nicntly fro;:» underneath of 

forming auto.nc.tic .machines, selection stane r .  r , v;ell
as the nriniiny d court/'or. t, and trance?rtcd by 

•¡cans of mechanical trolleys to the cullet r.roceccinr 
stand in the production building.
After bin" crashed, the culle t is to be me eh"1 ni-

ec . l ly  supplì tel t o the o u t le t  hopper. Undo r  the

ho orar there i s neighing: hooper s u i t 0 J. , ‘r h, J„ ;  ( j ■ 4

* v ,  ̂ i y, . por t i  or.:: o f  e n l i s t . ’ " * "V 1  ̂r**

■UVL't i ■ lO-.Vi; e le e . ’ to t i r  b e l t  o- ììv; ; ;• OU. • - ' ’ •» 4
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batch to the neltin.it department.
The portions of cullst arc- being du:ao~d on the 
batch and conveyed to the tank furnace cerartmcnt.

.6.6. Glane molting

The melting process is to be carried out in two tank 

furnaces of 130 T/24 H each, one provided for the 
-'reduction of green glass, while the other for the 

flint gla.33.

•i T t ! v-i >1̂ i-1 .'rif; . ~ VV'5 1 3o -“» ------ -J ..xt --
feeders and the device suitable f 

fro ; the waste gases.
The molting process will be con hr 
by the control-measuring equipuon 

as well as the forming automatic 

located on the 0,00 level in the 

department.

ecuiaaed v.'ith throe 
or recovery of heat

■oiled and inspected 
,t. The tank furnaces 

machines will be 
melting and forming

.6.7. Products forming

The liquid glass from the working end of the tank 
furnace will flow through the forehcarth and feeder 
to the automatic machines. The forehcarth will be 
fired with the light oil. Both tank furnaces will be 

equioped with the same type of forming machine, i.e. 
IJ-6 BB-LG, three of them for each furnace. •

*
?

t

»
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The 13 tync oT automatic forming machine was ♦
chorcn from available machines for the following

reasons:
- it enables incrco.se of production capacity by 

installation of the additional forming; stations,
- it enables universal nroduction of bottles of 
various typos, and various shapes,

- it is (generally used world-vide, including Nigeria 
(ilétal Box Tore Gloss, Balapur) enabling by the 
same, joint management of spare parts, moulds, etc.

- it nay be used for the wide-opening oroducts, 
such as jars by installation of additional ecuin- 

wc-nt tyre P-3, if so required. Bach automatic for­
ming machine will be supolied with glass by means * 

of feeder.
The finished products till be delivered t<

- 75 -

; i r_, l i  . apr ,. V\ A -V u-c V»Uil Ô ; O* fund rr•| r- • ’ r* v*»

ction of for tin a densort -a.n4 r-. c,W, J •./ell an

ce of tank f■ i *P'0aces aais hall havc to be

. the way enn bli ng further produo tion

increase by installation of the lourth automatic 

forming machine at each furnace.

,6.8. Ar.nee.ling, sorting and sacking

The ready made products will be annealed in the 

annealing lehr fired '.1th the light oil. Each to­
ne tic forming machine code-rates v.lth one annealing, 

lehr of the belt width 1.6m. .At this end of «ach

annf aiing .r.e ?ct of cc-jipi-ent oui tabla
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automatic products control (nuchas: dimensions 
control, breakages, etc. >, and visual inspection 

are provided for. The oalletizcr is also provided.
The palletized products ere to be covered with the 

nicotic foil, which is shrink wrapped in the electric, 
chancer oven. From the even the pallets are transpor­
ted by r.ieans of mechanical trolleys to the store.
The annealing, sorting and packing departments, as 
well as the finished products store are located at 

the 0,0C level.

Overprint and its firing

»'i j ,1 v U a ypThe part of products is to 1^ ¿ujjc 

the automatic devices for paint-screen -recess.

The croquets on the pallets, not wrapped with the 
foil, will be delivered fror.i packing stand to the 

printin'' devices by scans of mechanical trolleys, 

and then nanus 11;/ supplied on the printing machine 
transporting unit. Tri-colour printing is available. 

Then the products are mechanically conveyed and pu­
shed into the tunnel kil^ electrical heating.
At the kiln output products are manually sorted and 
nut on the pallets. Then pallets arc wrapped with 
the foil and shrink in the electrical oven as des­
cribed in £ 5,5.0, and stored in the store.
The production capacity of the painting department 
enables painting and firing of appro;-. 10 ',1 of the 

forming department output.
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6.5.10. 5toriiia and despatch of finished oroducts

Pallets v/ith the products on then are transported 
from production linos to the ready-made pro due to 
store by roars of fork lift true and stored there 
in 3 levels. £he pallets vith products may be also 

stored on the stockyard outside the production bail 
inp. Pailats are loaded on trucks and trailers, by 

means of forkrlift trucks, and further supplied to 

the end-users.

5,7.1. Chemical composition of ylass

The follcv/inn approximate chemical composition of 

gl ass molt is suposted:

PI i  r. t .Jd l ' iu l

s i l i c a -  S iC2 - 7 2 . 9  m

c.liriiniu.n o x i d e 11 f'à » S. c S
- 1 . 5  ;i

sodium o x i d e if cl ̂  0 .. 1-1.5 ;w

c a l c iu m  o x i d e r\"• \S r -,

rapnaniu:.'. ox ide -  Mgo - 1 0 .5

o r d in a  ox id e #* jpr: 0 - 0 . 5  m

; I* o n 0 ? " .1 c. -  'l c 2°'i - 0 . 0 5  x

Green f i x 1 n;;

s i l i  CO. ~ 3 i 0 ? - fj A r* ' 'h  * j  vj

al  am ic i  ax. o x i d e -  ' 1 ( ■ — 1 •  ̂ , '

sodiu.ii o x i d e — nUpOy - 1/1 c> * ■
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о. 2.

G . i. G j .iÌ vaI' / i f Л O
-  i i ,à

■ ' -• г л е : ; iu ’.û ox.i de — .1:̂ 0

L -- ; - * Z. U. Hi G *'. i  ¿ C -  3a0 ! > 'K ■' '— V.- . > . i

i r on  oxide -  Vo^vj-< y -  0 . * j

chголLo oxíde '^2 l 3
„  О XV • U ,- ô

Annual го m i r a m i  t of the raw materials

Ihc y r t i r . t . d  annual re eu i  r e m i t  o f  the 

fir the nlanned nr j d-л о tion yr пугал ~e (a, 

above y le аз f-jllov/c:

•/ :at ah_l d-ddm 5al r.. ”1Jira

raie ï ; tal ill irai
*' 1. • . kO • J

J and ;з,235.0 23,473.0

nlunlniur:
o i'irlo о 2 ó .0 357.0

rï;;h 15,553.0 7,403.0

li -e-r lone 12,1° 2 .0 5,377.0

to o70.0 262.0

7o lai - baric 
га-/ rateriale 77,476.0 37,437.0

raw a 1 s

j. *

:)

óra г ai

24 ,762.0 

•! '-1.0

6,315.0

! o no о

ÂU "r Í.1 L
n-:c : 1 ourixers

O 'b o l t  ori.de 0 ,3

cr-.riuu C5',l.:niU0

Oyortuff 

dì Olirono.to 
yrunhite
total - auxiliarу 
.■.•ateríais

75.0

75.0

0 .3

п  г: гч i .) • ‘J

3

\ ________

è

f.
J

75.0 75.0
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- max. 0.2 fi
iinCu - max. 0.003 I

rise:

below 0.1 rn:n - max. 40 ;i
0.1 to 0.3 - min. 50 •;£

.urn oxide

il conpooition

a i2o 3 - min. 97.0 ¡5
SiOg - max. 0.25 $

J e2°3 - max. 0.05 •;
Na20 - max. 0.7 / j

ignition lose - max. 1.2
HgO content - max. 2 . 5

0.1 to 0.3 nr;: - : .in. 95 .5

i t A •’ £» V> ^  • i «-> J ,

.1 composition

ci2o5 - min. 55.5
v/at’T  insoluble
nubotancoc - p

o . 3

sulphates converted
to S0A - max. 0.5 ;$
Chloricco converted
to Cl - max. o.8

ou.botancco orecioi- 
to.ted with common ia 
in form of oxides max. 0.2 ,5
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\

Calcium converted
to Ca+2 - nan. C.2 ?3

Losses on drying

in 1 2 0-1 3o°G - uax. 1.0

Anart from the raw ".ateríais the Plant v:ill be 
using the fcllov.lng M a t e r ia l s:

-- wooden p a l l e t s  (1 o f? x ^ r 15 ^ 0 b o t t le s) - s in g le  

-u rc h r.se 7700 o c s + a n n u a l ly - 800 ocs
- foil covers (1 off for 1500 bottles; - 8?0( O

year
-  on ints  (700 kg f o r  1 n i I l i o n  o f  b o t t l e s  to be 

M.oinbrd) - 57.5 t/year
- xissolvent (7 kg f o r  1 Million o f  bottles to be 

-ainted; - 580 l/ycar
- ch notto elements (eyes, plungers) - 3 t/year
- otker auxiliary Materials (greases, oils, technical 

r o s e s ) .

. Fuel

«

♦
•«

The following kinds of fuels will be used:

- heavy oil (melting end of tank furnaces)
- light oil (working end of tank furnaces, forehearth, 

annealing lehrs, sand dryer)
- fuel oil (Diesel engine for generators)

- liquid gas LPG (laboratory burners).
t

0



A

- S I -

6.7.3.1. heavy oil consumption

Molting end of the tank furnaces 2 x 1100 kg/hour,
i.e. 2 x 240C0 kg/dav, i.e. 2 x 8800 t/umr >
14 days stock of heavy oil in tanks is assumed.

¡.7.3.2. Oil characteristic

p
Heavy oil, snncific density 0.S5 kg/cn , net calo­

rific value 185C0 LHO/uound, .rax. viscosity 123a.t,

at 122°?, ’'.a::, sulphur content 

7.3.3. Light oil consumption

-  9' it

♦

';-"k*i ~r- C~ end o f  tan!|r "V* g* ' Qc- ^ ro cr\ o kg p e r  hour,

i . r-. r-\ 1440 kg /d i l y ,  i . e .  2 x 52C i /y r

Feed. era (6 '■'Csj X 120 I :y /h ,  i , a-'. 2 c : 0 k l / d o y ,

i . '  . 104 j t / y . . r r .

Anus :-.ii nr; l e h r s  (6 pcs)  -  240 k ; / h , i . s .  3750 b. /

i . a . 1 ,13 t / y - r .

Sand dryer  (2  pcs ) -  120 kr / h y 1 • C « 1920 k g / " a y ,

i . e . 7- 0 t / y c a r .

i. J VI.i __ 523 k g /h , i c .  13440 k;g /day , X « X • *, w V̂S../

t/yc. a r .

It: 1̂ oi 1 con:U ' Oti on

24 ,3 t/24 h, i . s .  3100 t/yrar. 

6.7.3.5. Liquid gas emeu-iption

kg/24 h, i.s. 13 t/ycar.

4
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'.Ice trie

.:uoeli.,d bv the own electric powerthe Plan t will 1 

from station equipped '..1th electric power generator 
as follows:

2 operating of electric pov:er 2.3 Ilk each 

1 scare of electric cower 2.3 ViJ

supplying alternative current (AG) of voltage 

380/220 V and frequency 50 Hz.

The basic condition of success of Glass-fork of 

continuous t e cl nolo pi cal process is étable feeding 
•nth the basic nociiuas, including : lee trie cower 

sue ply.
It is to be stated, th t the stability of power 

supply iron the energy nains in both countries is 

unsatisfactory for this kind of production (frequent 

and long intervals in oov/er supply, significant, 

temporary voltage drops) .
Additionally in the places of cossible location 
of the Plant, the arrangement of public power supply 
lines do not enable sunply of the said Plant from 
at least two independent supply sources. Hence 
there was suggested to supply power’ for the plant a3

above.
The total electric power installed will reach: 

6.25 v;j
including lighting 350 kV/

:ppro::i:/iato annual energy consu.action A = 23.2
i
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i
The power distribution to be effected through 
distribution station and cable network. 
Slectricrl-shock protection by zeroing.

6.7.5. Other installation

The installation of control-measuring svctern ^nd 

low-current installation (30 telephones, fire-figh­
ting alarm with 20 off sensors) are also provided for

6.7.6. Y/e.tcr in circulating system

f

The circulating water system is assumed in the nroj ,-c 

The rcfilnont of the water in the circulating system 

will to arranged from the well by means of rursns. 
Water will be treated by devices located in 'he cir-♦
culating water station.
The system will be equipped with the cooler and 
elevated v;ater tank.
Refillent of water in circulating svster.: average 

>0 Cn/. , ... „o / *- •
Consumption of industrial water is: average 

43 cum./h, 56 cum./h.

6.7.7. Water for drinking, social and industrial ourosars

f

The installation of water for drinking, social and 

industrial purposes is provided for (water to be 

softened).
4

6.7.6. Conor.ssed air

Cor. ore seed air of nrc-rsmr: 7 ata, and capacity

4

C J
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» 218 cm:/riin. will be produced by the compressors
«

(operatine and spore) »
Comressors will be located in the power distribution 

building.
Conors ss_-d air installation to be equipped with the 

following:
- casette filters at the air intake

- dewatering vessel
- air deoiling devices
_ «... rco~ air c o:'.’.4'.'.-icatint vessel

The distribution of CO ■.•pressed air to the rupnly

■''oints 'ey .-.cans of steel pining.

i;7.3. Vacuum

There v:ill bo nrovided two vacuum manns (one onera

ting, one spare).
The vacuum installation canacity 33 cum./win.

T: o vacuum value 83 y* (635 .on Mg)

v. 7.10. ¿ev/age

The ooen installation for sev/age collection as well 

as the sowage treatment plant is provided for in 

the project.

«
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Part II: Estimation of investment and civil 

engineering costs.

Kota; Kunbers used to identify tables should not 
be identified with sections of the first 

part of this chapter.
They correspond to the numbering structure 
of the Manual for the Preparation of In­
dustrial Feasibility Studies reconended by 

UNIDO.

-  35 -
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* NIGER
б-2/б-З Investment cost:equipment,

r

( ail] ion) 10°CFA

Item Quan­
tity

5 Unit 1 Description

2

1

3

set

set

Production equipment 
on FOB basis Europe: 
31.193 million /5

Technical documentation 
and know how; 10 1/j of 
FOB value of production 

equipment

I-Inritime transport OIF 
from Europe to La^os 
$ 2.5 million (a)

L "1 v C ?st
?

12,477.2

1,247.7

1,000.-

Total
8 о

J

12,477.2

1,247.7

1,000,-

coO'



Kiser б-2/6 '3 cont
Г

I:mort dui:;/ - assumed 
to be cancelled
Tort clearing, handlinp
and transport fro::: La;-os
via Kano to Maradi (from
La so:' to Mite)

Erection of machinery 
and equipment: 20 ,i of 
FOL value of machinery 

and ocuiprrtv.-ntj25 *.« FC,
75 M LG.

Supervision of erection 

and of the st~rt г;о production 

300 :ü:mi months at the rate of 
$ 500C; 60 >j EG, to LG

X



\

j/
i
\

u о 7

X 592 592.-

1

512.4 1,635.- 2,495.4
i
со-o
i

X 360.0 240.- б о о . - i

\

I
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-■’ir;cr d-2/6-3 cont.

10

I
-l

I
J.

I
L

1 Tax statistinue: 0.25 7* of 
I the FOB v&2ur of machinery

! m e  ecuiom.or.t
I Insurance of machinery and 
* equipment GIF; 0.6

1 Subtotal (1-9)
!
I Service eeuipu-nt: office 
* equipment
---------------------------------------------------------------------------------------

32.2

80.8

15,697.3 I 2,827.-

143.-

31.2

80.3

18,524.3

148.-
T

I
4

1 Total (1-10) 15,637.:
-I

I 18,672.3 
1 _______ _

(a) ITota: Estimation made upon the offer of Ligurian transporter from Lapps to Kano 
at 88 H/t or m-5 nlus 20.4 d (10600 OF A) t or :i? according to the offer 
of SPTix in Niamey for the distance ICano - K a m e l . The above calculation 
was accented ac yielding the cost of transport lower than the same cost 
via Cotonou- Ilaradi estimated by SLTii at the rate of 107600 CFA/t or 
equivalent of 207 N.
FG - foreign costs 
LG - local costs
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6-4/6-5 Investment cost: civil engineering works.

The unit costs of construction assumed for ¡Tiger 

are as follows:
\

4

T
¡Item
1
1

Construction
tyne

1
1
1

Unit of 
measure 1

1
Unit cost 
103 CPA

1 1 Production and 1
■ cum 1 55,000

1
1 auxiliary covered 1 1

1
1
I

buildings 1
1

1
1

« 2 Administrative 1 cun 1 40,000
I
1 buildings

1
1

1
1

1
1 3 Roads, and other

1
1 sqm

1
1 11,000

l
1 uncovered con- 1

1
1
1

1
1 stractior.s 1

i
1
1

L - J . 1

9



6-4
Civil engineering works

6-5

1
Item | 

1
Quan­
tity

I
I Unit
i

1
1
1

Description
1
1
1

1
L 1 

1
F

1 * 2

T 
“
1 

1 
1 

1 '
->1
 1

i 
i

1 4 ! 5 1 6

1 1 1 5.7 1 ha 1
1
1 Site preparation and «

1
v * 

1
1
1 1I

1
1

development 1
1

1
l1

2 »
1
l 1 Buildings and special 1

I
1
II

1
1
1

1
1 civil works 1 1

173596 1 3l m
1
f Industrial and auxi-

1
1

1
X | X

i
i

l
l

1
1 liary covered 1

1
1
1

i 1 1 buildings 1
1 1

i
i

1
l

!
I ;>5 /<* 3?Cf 65 /•* .bC • 1

1
1
1

i
7.2 , 8400 1 31 rc

1
1 Administration 1 1

|
buildings



(million) 106 CFA

Unit

I
I 0.040 
I

Cost
1 coat 1i 1 F 1

------------- Y -

L i Total |

1 7 1 a 1 9 ' 10 1
4 .----  -1 - T _________l _________1

i•o

1 1 7 1
1 171. -  |

1 \ 1 1 
1 1
1 J

1
1
1
1

1
1
1
1

1 1 
1 1 
1 0.055 1 7,464.

1
1

4 '

1
1

6,356.9 1 9,021.3 I

3 36.- 335,-

4i

i
VO0
1

;



Ki^er 6-4/6-5 cont

"2» J
a
i
1

4 : s i
■ - t-

00 1 2
1 л: 1 .toad a and other unco- ■ - ;
1
! vered1 construct!or3

; ;
1 1

1 Jtock h = 70 и

3
1t
1 .Voter source, death i ! 

i y i
1
I

* = 100 I rn i i
1 !

L L - 1 1

Total I I

7  - foreign cost3
L - local costo



/ ч

I

i
i

\

г
(million) 10° 7 FA

7 1 8 7 ~ ~q 1 То”  ”  7------ L. --------I------------1_________ I
O f011! 1 1 1

1 1
113.3 I

I
113.3 I

1 1 
1 1 
1 !

I (
40.- 1 i•ОKt-

17.- 1 ! 
( 1 
1 !

54.- 1 1
1

54.- 1

1 1 i

1 „ 11 j $ 4 6 A • 4- i 6,774.7 i 10, 230.1 I
i « I
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Nigeria 6-2/6-3 cont.
103 N

1
J J 10 I

JL
Erection of machinery 
and equipment 
20 î'î of i’Oo velue of 
machinery and eruipmont
O!! n/. Tj»f» 7C C< TO

Supervision of erection 
and of the start-up 
of the "niant.
300 man/montho at the
rate $ 5000
i>0 /j i'C, 40 Jo LC

X

x

120.- 3,598.-

620 . - 462 . -

4,798.-

1,154.-

I
r
I
1
Ir

Subtotal 1 -7 70,208.- 5,113.- :5,321.-
¡ervice ecuioient. I
Furniture, office eouiomont

!
204.- 204,-

Sarvice cars -1

i__ __  t___
\ Total 1 - a *?r\ O A O  _

> I i . xJ  ■ -' # * 5,397.- ; 35,6°5.-
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6-4

5-5
Invo strient costs: civil engineering

10 5 W
—

1 Qunn- 1 1
Unit j 

1
Item description .  T i V

Unit . Cast Ia I ti ty 1 1 Xi 1 r 
1 1

1
1 coat h 

P 1 V  I1 L ' Total !
I

— — ------- —  — — ------------ ¡— “ "1--- -i -------1 1- ---— ---- ------------ ” 1
1 i 5.7 1 

I i
ha l 

l
Site preparation and 
development

1 1
1 x 1

1
1 45000 J 1

•1 256.5 , 256.5
1
1

2 ! 1 
1 l

1
1 Buildings and special 

civil works and outdoor 1 1 
1 1

1
1

l
1

1
1

i
1

1 1 l
5 lnr

1

works 1 j 
1 1 1 i 1 l

! 178569 [ 
i I

Industrial and auxiliary
buildings
35 PC, 65 >0 LG

1 1. X | X
1 1 
1 1

1
1
1

100 * 
I
I

6,249.- 1 
1
!

11,603,- * 17,357.- l
1
1

I 8400 j 3ra j Administrative buildings 1 x i i
1 80 ' 1

1 672.- , 672,- »

i
1 10 3 0 0 Î 2 1rn

1
Roads, and -ther non 
covered constructions

1 1
* V  

1 ■ 1
1
1

I
25 I

1
1 276,- I 276.-

1
j

|1 1 
1 1 1 1 Jtack h = 70 in I :< 1 1

1
I
I

1
1 90.5 | c0.5 1

. 5 . 1
1 ‘.inter source 
death = 100 in

i i
i iX
1 1

1
1

I
j ( • J*

1
1 112.- 1 112.-

1
1

1 1 
! 1

1
1 Total 1 1

1 i 1 i
i 6,249.-I 13,015.- J 19,264.- I

11 >

P - foreign costs
L - local costs

*
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A

vu. a;:d overhead cost-j
*

»

hith regard to technology level of automatic glass 
containers production and also with regard to the: rise 
of the proposed plant it seems most efficient to consider 

v  s major items of the overhead costs, namely technical 
(service) and adninistrative.
Organisation structure is assumed to be the same for 

riper and Nigeria

.1. Plant management

It is assumed that the management 

from local human resources and will cc:
__  p ernuty directors. The follov/ing ;
concerning ce -Utv directors.

staff w i n  core 

.cist of 1 genera .> 
re the functions

- production director
- administration director

- commercial director
- economical director

7.2. The local personnel

The total personnel of the plant is assumed to be 445 
oersonc:

direct labor workers 365 persons

tcclinical supervision 15 it

administration 23 h *

general soi’Vlcc 42 it



foreign assistance• >•
*

The forsirn assistance wrald consist 
experts:

Ticr,..'r.?nl

- technological specialist
- chemical engineer - specialist of the raw matericis 

corpo:iti r: and batch Preparation,
- mechanical engineer - specialist of Id machines.

7.4. dee. edule of the ■

The schedui

true ture of tee

division of duti

Tv ere.*'ad costs -
♦

vi'\

fC r ■* t f‘ v»p *1e*1.»... .a. nx ô  wlwti e* .• va ^ »»»• w

..3.1. Cost :f local administrative and commercial core:., nel

The. following table presents the evaluation of yearly 
ranarem-nt and administration overheads.

N

J.serincion of 
lunation

r
fcurr.ber of 
persons

I Annual 
I salary

I
1 Total

1 I 21,000 1 21,000

5 1 14,000 i 70,000 
I

15 I 4,000 | 60,000

17 ! 2,000
1
1 47,600

42 I 1,600
1
1 67,200

1.
2.

Cenerai director

Lepvty directors

'"‘-'conical ,and 
•engine orine: super­
vision
Cenerei admini- 
: -ration

’.id . office main to­
re. ce end general 
service

Total /renerai 80 x 265,800
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7.5*2. Board of Directors

It is assumed that besides the plant iaanageraent - 
the constituted, at the incorporation stare, board of 

directors will also function during the exploitation 
renod. '

Yearly remuneration cf 5 directors + 1 secretary 

is assumed to cc yearly 60,000

7.5.3. foreign assistance
Estimation of annual cost

or
130,000 s 

1 SO,000 i
Kota: The remanent forei~n assistance may bo cr~a- 

nized to suite best the nerds of the "-lant.

7.5.4. The general adm.inictration functioning and indirect 
materials (telephone, furniture, travel eta..,.

These costs are usually assumed to he calculated for the 
mlass riant at tV 0 level of 3 of total vares and sn?r- 
rics yearly fund of the plant. V/e exclude from this figure
+;V £. ^ 0  ̂ r. ̂r •p f ̂  ̂ ̂ ^ ~ g» 7' T -V»,'»

This means that only home acting personnel salaries and
v/agas are dr.Tar r.r. the basis
The total salaries and v.'ages
foreign acsistance
Board c f : i V» r* "" y> rz

3 /- of 1,141,600 = 34,254 if

( point 7.5*5 = “ 133,000 * 
(point 7.5.2/ = - 6c ,ogo a

1 , 1 4 1 , 0 0 0  k

1) It is inrertant to ■ istinguish between acting plant mana­
gement ’escribed in 7.5.1. and Board cf directors vhj.ch 
consti lutes a pro act era supervision and strategica] noli c;* 
making body. Board cf Directors in Nigeria is rather tem- 
rcr's;r erntr 12 in; end guid in.g organ fnan act in" «
merit.



7 .5 .5 . Insurance fees and finance costs
P

• 0.5 ,’j of the cost of the oroduction equipment
0.5 of 25,994,000 Si - 120,000 #»

^.S. Overhead costs - service cost centers
7.6.1. Estimate of production cost: current maintenance 

and snare carts

- 93 -

'fear of 
oroduc'.ion

of the 
equipment 
value

Maintenance 
costs H

1 1 „ 259,500

2 and 
follov.’in.r  ̂• 2 /'*> j'jJ , a 00

•V
i  t :.2, :or tank furnace maintenance

The cost of the tank furnaces r.aint

estimated oared unon the assumption

tan.-: furnaces vslue ccorse iotas ov':
of 4 years. 5he estimated value of 
furnaces consists of 12.5 V- of the 
machinery and equipment + 50 H of 

eouinaent erection:

enar.ee is 
of the 50 5-5 

r the oeriod 
the tank 
total value of 

the cost of the

12. 5 of 2 3 ,9 9 4,000 plus 50 ;» of 4,773,000 =

1! \S\ ,393,000 Ji
n -;og v
100 x 4

50 = 674, 750 N

The estimated for0 .i. yr/local rart structure is

55 h f..-reign currancy or 236,162 H

¿3 local curr ancy or 433,537 «

*
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7.7. Overhead ceat sunnary

Local currency I.'

Iter Year of rpruduction
1 1 { 2 and follovring 

1
1 1 ¿d-.iini c i rati on and 1

! finance cost centers !
1
, 265,2001.1

V
1 Indirect rcreonnel 265,300

1.2 Beard of directors! 60,000 | 60,000 
1 34,2541.3 . 1 Functioning costs 34,254

1.4
1, Inou rance, fcos 1

1
1 and finance costs 120,000 , 120,000

1.5 . foreign assistance 132,000 I IV - r̂c>1 1 s'-'t 
1
i 610,0-34 ’■ OÙ.ti 'vO

r

O l O j \J 'J 4-

2 . Service cost centers I
1

2.1 ' Current ceuipaent 1
ruaintenance1 239,900 * 359,200 1

2.2 1 ..ajar virl: furnace !
1 in tcn^ncc 
f

574,750 1 674,750
i

1
1 Subtotal 914,650 * 1 O'2/I * 9 J *  v t S vU

. Total overheads 1,532,704 | 1,652,604
______________________

J

*



/
I

ry  f .1 • ̂  • Overhead costs Porci£n/.uocal currency

Porel/:n/Local currency (IT)
■ 1 /car of production i

It.a m  * 
' !

Item description 1 r
! 2 and foil ov.’in.m

•

1
1
1

I
1

1
PC 1 LG 1 11 TOT u, ,

l
PC ,

1
LC |

i
Total |

— ■" 1 1
1 1

1
Administration and 1 
finance cost centers \

1
130,000 I 400,054 1 613,054 | !133,000 ,

1
480,054 |

1
618,054 j

o 1 Service cost centers 236,162 J 670,403 ! 514,650 » 236,162 1 | 793,338 1 1,034.550 |
!
i

1

i
i

Total overheads |
costs | 374,162 j 1,158,542 | 1,532,704 I 

1 |
374,162 * 

1
1,278,442 1 

1
1,652,604 1

I

8
I
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*
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7.5 Admini strati an and finance

7.5.1 . Management and administration overheads

103 CPA
Number
of
persons

Item 1 Function 
1 description

1
! 1

I
Annual
salary►

I
! Total

1
1. 1 General director 1

1 1 1 1,920,- I
! 1,020.-

2. • Deputy directors 1 5 1
1 1,440.- 1 7,200.-

1
1 Technical and 
. engineering

1
1
1 15

F
1 730.-

1
1
■ 11,700.-

supervision 1 1 1
4. 1 General admini- 

1 stration
1
1 17

I
1
I

430.- 1
1 0,160. -

5. • Aid, office main- 
1 tenanco, general

1
1 1 1

1
1 services I 42 1 240.- 1 10,030.-
| I f
, Total 1 GO i V J : 6 ;•. -

1
|

6. * Social charres 
1 15.4

1
1 I

1
1
1 r, f ; * % ?s 9 * J • 41

I
• To t .1 
1

1
1 1 1

L  .
AC , nnC O‘r J f  W | J  • c.

7,5.2. It is assumed that board of directors (5 persons +
1 secretary) v/ill function during exploitation 
period, heard of directors yearly cost is esti:.”'ted to 

be 6 min PC PA,

«



1C2

.3. Foreign ; sais tance 
*

3 ncrnanent experts at 2 million CFA/month, yearly 
72 million CFA £_130aQ0G

5.4. General administration

V.re e.moloy the sinilar methodology to derive the fi­

xation as in the case of 
r general administration is 
l the yearly salary fund 

foreign assistance and

gure for general admin

lliyeria. t’he estimate

therefore equal to 3

excluein~ social charm

Board of hirectors.

vho t  ̂t. d  L f . ix ies end, v;a-cs fund (see table 8.2. 2 j =
_ orto— c- ; C \Cr̂ rs » u o Kj min op*wlA

Forci '’r» r;: C 3 X -'J w t .1XCC3 ( point 7.5 .3 . > = -72,.coo n It

hoard Dirdcc ors (point 7.5.2 . ; s “* 0 <,000 tl If

214,.260 ml n V/T*l
7  ̂j /•» ^f 2114.26 v.In Jin-*. = 6.3 min CFA

Incurancc foes and finance coots

0.3 h of the co 3  "t of machinsry and equirm.ent

o « of 12,477 .2 *: 37.432

rvicc CO.":t centers
Cur.V C. ;eui o cmnt m¡aintenancc and snare0.0 rt 8

production ?j of oouinment 
value loots 10" CFA

1 1 w 124.8

0 2 -and following 1.5 ÎÛ 187.2
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7.6.2 ¡major t;nk furnace maintenance and spare parts

12.5 ?'= of machinery and equipment = 1,559.6 
50 of costs of erection = 1,247.5

2,307.1

Estimated cost of the tank furnace = 2,307.1 
Amortised 50 over the period of 4 years

50 x 2,807.1 
4 x 100

351 million PCFA

The estimated foreign/local proportion:

35 FO

65 >a ¿0 -

122.0 milli on XJPA 

223.2 million FCPA



’ill. Overheads summary table
105 CFA

"Jyear of iTroductioni
Item J Doscription ' 1 '

i .J 2 and following

1. Administration and 
financei

1 ! 
I
I

1.1. I Indirect oersonnel 1 45,075.- 45,075.-
I1.2. , Board of directors 6,000.- 6,000.-

1.;. 1 1 Functioning costs 1 6,3oo.- 1 6,300,-

1.4. i
I

Insurance fees and 
finance costs , 37,432.- *7*7 /» 70 _> 1 $ r JC. • —

1.3. [_ Foreign assistance *' 72,000,- j 72,000,-
!
1 Bubtotal | 166,807.- 4 £ ̂ nr rjl v V j w v I • *“
r

2. !
1

Service cost 
cen ters

I
I

% 1  ̂t- * 1 •
1

Currant equipment 
m'-intenance

I
I 124,000.- 1 187,200,-

2.2. i 
i

Major tank furnace 
maintenance

1
| 351,000.- 351,000,-

1
1 Subtotal , 475,300.- 533,200,-

“ I 
1 Total 1 + 2 , 642,607.- 705,007,-



7.8. Foreicn/Local currency overheads

105 CFA

Item

1

2

t Description 
I 
?

1
Year of production !

1

1
1 2

1 !
l

F |
i

L  ! T
I

I F
I

I L

I

! rp 1

! Adnioistration and 1
1
I

1

166,807

I

l
1

I

»

i
I

I
j fini.nee coat centers 1 72,000 94,807 1 72,000

1
94,807 16 6 ,807J

Service coat centers 1
1 122,000 » I 353,300 1 

1
475,800 I

1
122,000 1

1
416,200 I

I
533,200'

1
1

1

I1 Total. 1 194,000 | 443,607 1 642,607 1 194,000 1 511,007 705,0071
1 __________ ! _ L
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3.1. Specification of labour

Post
Shift

II 1 III 1 IV
Total

Patch house 
nlus sand store

1
1 10

1
1
1

7
1
1
1

5 1 3
!
1 25

Pelting of glass
! ^

1 J 1 3 ! 3
1
1

12

Porting of bottles 1 12
1
I

12
1
1 1 2  ! 12 1 43

Annealing and 
sorting of 
bottles ! u  

i

1
I

14
1
1 14 1 14

I
1
1
I

56

Palletizing and
internal
transoort

i
! 11 
1

1
1
1
(

11

1
1
1
I

11 ' 11
•«
1
1

44

Vreen-painting 1 11 
!

1
1 11

1
1 11 1 11 1

| 44

Gullet processing 1 2 1
1

2 1
1

2 1 2 1 8
Ready made -  
glass store

1
1 5 
1

I
1 5

1
1

mm -
1
1
1

10

Workshop and
maintenance
brigade

1
1 20 
1

1
1
1
|

20
1
1
1
1

10 1 10
1
1
1

60

laboratory ! 4 1 2 1 2 ! 2 1
1 10

Auxiliary store 1 2 1
1
1 2 1

1 2 1 2 1
1

8
Unskilled workers

1
1 6 1

1
6 1

I
2 1 2 1 16

Supervision of 1
1 1 1

electric power 
generators, pump, etc

1
.1 6 1

I 6 1
I 6 1 6 1

1 24
{ 1

Total 1 106 
1

1
1

101 1
1 30 1 78 1

1 365



t л

*к

»
*

t

- 107

S.2. Cost cf manpower ,

Under the assumption of a continuous production 
process and four shifts work the total employment is 
assumed to be 445 persons. Functions, salaries and wages 
are shown in the following table.

8.2.1. Estimate of production costs: 
salaries and wages

N i g e r i a  &

T
Itemi Function !Number1 Annual of I salary/ FC I LC , Total

1 persons wage * 1 1

1. 1 
1
Foreign nerma- 
nent experts 3 146,000 , 

1
138,000,

I
1
1 138,300

1
2. , 

1
Board of f 
directors |

1 1
5 1 12,000 . | '

1
1
1

1
6 0 ,0 0 0 1 60,000

1 I General director 1 | 21,000 1 1 I 21,000 1 I 21 ,000
1

4. 1 Deputy directors! 5 [ 14,000 i 70,000 , п Г\ ¡л~Г'

5. 1 
1
Technical and j 
engineering , 
supervision

15 1 4,000 1 
: !

1

!
t

1
60,000 1 

1 
1

60,000

1
6. J

1
Administration 1 
general |

i
17 { 2,800 1 

1 1 1
47,600 1 

1
47,600

7. 1 
1
1
1

Aid, office 
maintenance 1 
and general * 
services 1

1 1
42 1 1,600 ! 

1 1 
. 1

1
1
1
1

1
67,200 1 

1

67,200

8 *W *
l

- H -

Workers - direct 
labor j 365 ' 2,400^

1

!

876,000 , 876,000

1 Total 1 445+81 x j 138,000 « 1,201,800 1 1,559,800
__ !---------------L -----1------- j-------- 1- ^ _ L. ---— —

xj At the prefea;ability stage it is assumed that yeari у
average wage ':f dim ct labor is 2400 H without
ciiffcrenciating among differmi, respondibili ti cc
levels*
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p  ? Estimate of production costs; 
salaries and wages

N i g e r  103CPA

, Number,* 0fFunction Inersons
Annual l ! 1

Item salary | FC i LC l Total
1

1. Foreign perma-J 
nent expert3 * 3 1 1

1
24,000 ,

I

i
72,000,

1
f
\

- 1
I

72,000

2. Board of I 
directors |

!
5 i

i
6,000 1 

1
6,000

I
I
!

6,000

> • General
director 1

l1 ,
1

1,920 » 1

1
1
i
1
1

1,920
1
! 1,920

4. Deouty | 
directors |

l
5 , 1,440 1 

1
7,200

l
1
1

7,200

> • Technical and ’
1
1 i 1 1

engineering 1 15 . 730 l r1 11,700 11,700♦ supervision | ! 1 1 1
ro* General . 1 1 1 1
* administration1 17 l 480 1 I

•

!
1

8,160 1
| 3,160

7. Aid, mainte- 1 !
I ! 1

nance, 1 
general | 
services .

42 , 
I

240 1 
1 
1

1
!
1

10,030 f
1
1

10,080

3. Workers - *
1
I 1 1

direct labor 1 365 480 1 1175,200 1 175,200
i

Total 1 445+3 1 72,0001 220,260 1 292,2601
I
___L

1
1
1
1

72,000
1

0. Social
charges 15.4 %

1
1

1
1 33,920

I
1

—
l

“ 1
1
1

Total wages 1 
and salaries •

1
1 1

1 254,180 I
1 326,180

I ____ L 1
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IX. rRuJwCx IM?L. :•:£ itaxION

s.-1. Costs of the project implementation

The project implementation phase embraces the 

period from the decision to invest to the start of 
commercial production. It includes a number of stapes 
including negotiation and contracting, project design 
construction and the test production.

The construction and equipment erection is assumed to 
* *

be 30 months including the test of equipment.

The whole implementation period is assumed to be 

36 months, 6 months of implementation, planning, 
negotiating and contracting included.

The first 3 months of the start up production is
- c*Jl a.<jov.u c 4- a u

the remaining 9 months at 90 of the full capacity. 
This results in an average 76.5 >•> production nro.gram.ia

for the first year of operation.
The project implementation is proposed to organised 

according to the following schedule.



ft
. Schedule, of the project implementation 
(effective action)

♦
A. Preparation of technical documentation

B. Production of machinery equipment 
G. -Delivery of machinery and equipment 

D. Land and site development
S. Civil buildings and engineering works

F. Erection of machinery and equipment
G. 3tart-up and commissioning of the plant
■ Training of the client’s staff and laborers

I. Planning the implementation 1-6 months.

- ?1 0 -

0

B
*9

i Q . Vi

19

24

** yiar

'i 6
H

*»* vêar

25

27

G
27 30

g
i2

50
56



9-2 Estimate of investment costs: project implementation - Nigeria
N

----r
’o. •

I
- -  “T4

Quan­
tity Unit Item description 

4

L 1 
1

P 1 Cost i
! PC 1 LC ! Total 1

6 I 7 i 8 i 9 i

1.1 per.

per.

ner.

Manage Ment of project 
implementation
1 director + 1 secretary 
Salary and operating 
costs during 2 years of 
implementation
Detail engineering, 
tendering
3 persons, temporary 
salaries and operating 
costs during 4 'Months

Supervision, co-ordination
test run and taire over of 
the plant
Construction supervision 
engineer

x

1

36,000

18,000

30,000

36,000

18,000

3o,oco



1 | 2 3 , 4 -1 •>* “1 
1 0 1

i l 1
3.2 | 1 | per,.| Foreign supervision expert 1 | 

I 1
i 1 1 2 years 1 1
1 1 

3.3 | |
1 1

1
1 Raw materials, supplies... 
1 for test and start-up

1 1 
1 1 
1 1

1 i7, X 1...•»■ 1 I . Raw materials: 1/4 of the 1 1 
1 i

1 1 
1 1

j yearly production require- 
1 ment

1 1 
1 x l

1 1 
3.3.2, ,

i 1 
l 1 
• ■

1 Utilities (fuel): 1 month 
1 of the tank furnace 
1 heating up x 0.75I

1 1 
1 1 
1 1 
• x 1

oo»oCO•9

K\

1
t | Supplies (cullet )

1 1 
1 x 1

3.4 , j
1 1 
1 1

Interest during constru- 
1 ction 10.5 % over the 
1 period of 1.5 year

1 1 
1 1 
1 1 
1 X 1

1 1 
4 * | |

1
1 Build-up administration 1 I 

1 1
i i 
i i

i i 
i i 
i i
i i 
•

1 recruitment and training 
1
1 i

!
1
1
1

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1
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1

f 1
• \ •  I

7
.I

l
I
!
I
I
I
!

I
l
I
I

r . r 4 5
Board of directors: 5 ner- 
sono + 1 secretary total 
renuneration fund for
2.5 years x
Training of staff and 
labourers 84 nersons and 
234/nan/nonths
Cost of travel tickets 
to Europe: 34 x 1500 N x

I-
I
l
I
I
I
I
I
I
l
«I
I
I

1.2.3

4.2.4

I
I
!
I
I
I
I
I
!
II
I
1
I
!
■<1

»

Hotel accomodation:
84 x 2 nights at N 50
Cost of staying in the 
country of training 234 nan 
months x 1000 K
Cost of training - free 
of charge

I
I
l
II
I
I
I
I
!
I
I
I
I
I



/

6 1 
_____ I

X

X

8

8,400

234,000

150,000

126,000

150,000

126,000

8,400

234,000

/

У

I

113
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o 1
i 
i

;.i i
i 
i 
i 
i 
i 
i 
!

n
, . C -  l

i
\
i
a

i
i

l
l

i
I

i
i
I
I

r “ <---- 1-------------------------------- T
2 : v i . 4 i
—  t-----------------1 ----------------------------------- -------  i

i i Preliminary and capi tal |
‘ * issue enoenditures I
! I I
l j Banking fees (transfer and |
• * letters of credits^ 1.25 % *
1 1 of the contract amount *I I ,  !I j (machinery and eouiomont .
j | + civil engineering + j
I * I office equiment = 54054-500 N)l
: i i
j j Cost of the bank guarantee; j
j I 1 % of the supplier credit |
* I ner annum during the I
| ' period of 2 years (supplier
i J credit amounts to 75 io of ,
1 | the value of machinery and j
l 1 eouinment; •
I I I
I | Implementation costs total |
I I I
i I I
I I  I
I I I
I I I
I I  I
I I I

x





9.2. Patinate of investment costa: rroject imnlomontation - Nijjer

10^ CFA

T.
\
I 1? I Cosi !
I 1 FG 1 L LC i

-1- -
Total 1

3 I
1

b 1
!

7 1 8 1
i

9

"Man­
ti tv

---r
Unìt |
___J_

^  1

description

I
_L

per

! Management of oroject 
irmi emonia ti on
1 director + socretary 
salary and oneratine 
coste dnrins 2 yenrs
Detail ersineerinr, 
tend crino;
Tem.porary personnel 
3 persone durin» 4 months 
ilary and operatine cocts

Sunorvision, co-ordira-
tion, test l’un and talco
ovrr ò f  Ilio plani
Gonaiv"xc Lion ivjpervision 
eny i n o r. r

4,800

2,000

4, "20

4,300

2,000

4,320



1 *
____ i

0 1 
1.

3
i
i .

2  ! 

i

1 : p e r .
1
1

i 1

-7 1 j l
!
1

I

1
1

i

1

1
i

- • • 1r
1
i

«1
«»

I ! !
I I i
!

? . 2 l
1

3 0 y u
1
i

4  1
11 i

1 ! i
i I i
; I ?

i i i

l

1

!

1

i

1
5 . 1 | i 1

I 1 l

i 1 1
I

!

1

i

1

i
I 1 !
l 1 11
i 1 i

Foreign run rrvi sion exoert 
2 yeary
Fî-av/ tnatr ri al c for start-up 
(additional to normal 
rrnducLion)
Utilities 1 month of the 
tank furna.ee heating 
x coefficient 0.75
Supplies - cullet
Interest during construc­
tion 13 over the period 
of 1.5 year
Build-up a d r; i n i s t r a t i o n , 
recruitment and training 
Board of directors 5 per­
sons + 1 secretary, renu- 
:roration fund for 2.5 years

4

I I !
J I I

•*



40,000

48,360

,450,000

346,639
/18,360

1,450,000

18,000 18,000



4 I

Training of etaff and 
labnrors 84 persone and 
234 'o-'ir./ir.fmths
Cosi о Г travettickr to 
to furore 34 x 1950
•Iotal ncc onKnhntion 
84 2 ni/rhts et /5 65
Cost of staying in thè 
country of training 
234 ran/rnonths at / 13C0
Gost of training - frec 
of charme
Prelirinary and ca-'itul 
exrodi ture

Sankìnf feoss transfer and 
lettere of credit 1.25 :■> 
of the contraet ;.vnnunt



i(
\

\

T
8

I
i

9

X 65,520 65,520
i

X A,363 i, 363 -o
I

121 ,630 121,600

t

\

i



.21

(machinery and e q u iornent
+ 01V1. rino:-:rin!
office eeuinment = 23,911.4 
million eC?A
Coot of the bank guarantee 
1 yu of the nurvnliora credit 
per annum during the period 
of 2 years (sunnlicr*s 
credit: 75 'A of the value 
of machinery and equipment

x

X

Total iovolenontation costs

4



I
f

J

\

X

—*
CO
I

'361,392

137,155

?61,3°2

187,155

512,687 2,141,547 2,654,234

/

1

! i
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Z. FINANCIAL AND ECONOMIC EVALUATION - NIGER 

10-1/1. Initial fixed investment costs

-119 -

106CFA

1
Item |

1Investment category , FC 1 LC 1
1 Total

1 1 
a
Land: plot of 5.7 ha •

1
1
1 85.50 1 85.50

2. ,
1

Site preparation and | 1
1

1
1

1
1 development 1 171.0 1

| 171.0

3 I Structures and civil 1 1
I 1

1
1

1
works . 3,464.4 1t 6,774.7

1
1 10,239.1

4 1 1 Incorporated fixed 1 1
1

1 assets 1 1
1 - 1 -

1
5 , Plant machinery and , 1 1

1
1
1
equinnent *

1
15,697,0 , 2,975.0 1

1 18,672.3
1
1

1
Total | 19,161.4 ! 1 0 ,0 0 6 .2

I
1 29,167.6

4 -------------------------------------------------|------------------------------------------------------h





л

10̂ CFA

~ -------1----------------

i
¡

• * i

i

ж» i **
t i

i1
* л ■ . . .  *» c _  c \_ Y ̂ ^ V • O 

f
A •* ЛГ! П\J } « N. •- « U

)
¡ ' ' :■ i, B wv'k-iH1

1 i
1 3,474.7 1 
1 1

4,139.1
\

1 ! ! i t 1

1 7,247.7 ! :91.a ; 7 A-5C Ç ¡ 7,449.6 ¡ 2,583.2 ¡ 10,032.8

i i ?I i 1
1 1C.047*7 l

‘ 691.2 : 
i í

4 1 7 1 Q.C 1 2,114.0 ! 1 6,057.9 1 
1 1

14,171.9



1 0 - 2 /1 .  ? re p ro d u c tio n  c a p i t a l  e x p e n d itu re , by c a te g o ry

105CFA

Ite m | C a te g o ry FC LC T o ta l

P re in v e s tm e n t
s tu d io s

2 P re p a ra to ry  in v e ­
s t ig a t io n

3

4

5

6

7

Management o f  -pro­
j e c t  im plem en­
t a t io n

1 • 1 
» 1 1
1 | 4 ,8 0 0 .0  | 4 ,8 0 0 .0

D e t a i l  p la n n in g ,  
te n d e r in g

* ! 1

! “  1 2 ,0 0 0 .0  1 2 ,0 0 0 .0

S u p e rv is io n , co­
o r d in a t io n ,  t e s t  
in n  and ta k e  o ver  
o f  th e  p la n t

1 1 1 
« » 1

[ 3 8 6 ,6 3 9 .0 J 1 ,5 0 2 ,6 8 0 .0  1 1 ,8 3 9 ,3 1 9 .0

B u ild -u n  o f  adm i­
n i s t r a t io n  r e c r u ­
itm e n t  and t r a in in g

"to‘~s K. VU_ X
la b o u re rs

I 1 1 
! 1 1

1 1 2 6 ,0 4 8 .0  J 8 3 ,5 2 0 .0  | 2 0 9 ,5 6 8 .0

P r e l im in a r y
c a p i t a l
e x p e n d itu re s

1 1 1
1 -  , 5 4 8 ,5 4 7 .0 »  5 4 8 ,5 4 7 .0

To t a l * 5 1 2 ,6 8 7 .0 »  2 ,1 4 1 ,5 4 7 .0  ! 2 ,6 5 4 ,2 3 4 .0
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-3/1. Calculation of working capital

1 .m ir.U .T . ,’ilts of current :ts and 1 i rmil'

a) Receivables

1. Inventory

30 days at production cost 
minus interest and depreciation

C,

d)

local rav; materials 50 days

imported raw-materials 90

snare marts 130 days

work in progress 0 -

finished products 15 days at factory c
ad::::ini strati ve overh

Cash in hand 5 daysx^

Payables 30 days for rav; mate
and Vi u J. X X j 1 u o (

Cash in hand assumed to be 
this value is the interned 
in course of aooroninatie 
before working capital was 
does not affect important

5 days is rather lev/, 

into result obtained 
n of interest costs 
known, this assumption 
conclusions of the study
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IJ. Annual production coot estimate

10°GFA

R riod
1 Construc­
tion

{
Start up . Ful capacity

- f r i rYear l 3  1 4 , 5
I

Pro 'tc tion pro - 1 10 1 0 1 0 1 76.5 % 1 100-rarrjae *

Coots 1
1 ! : 1

I
Rev: materials: 1 l
Local 1 ; I 320.323 , 418.730
In'orted 
Labour (15.4 %

l
1 ; i

827.8SA f 
I

1,082.201

social charge 
included)

i
1

1
202.131 f 202.181

TTJrs 1 “? “f* -i r»Q 1 I ; 4,991.598 (90:/.) 5,546.220
Repair (tank 
furnaces)

1
1 ! 1

1
351.000 1 3 5 1 .0 0 0

I .into ns nee I
1 1 1
_ 1___L

124.800 [ 137.200

Factory costs 1 1 1 6,817.791 \ 7,787.532
/.d- ir.is trative 
overheads

J
1

1 1 
1 1 166.807 ! 166.807

j.tlss and dis­
tribution costs 
1 ,j of a yearly 
■voduction 
value 101.412

7,036.010

132.565

3,036.904Coif rating costs
!•’ 1 r ancj.nl. costs 
(interest)
dorrociation

^reduction cost

2,501.760 
2,336.550

2,237.190
2,386.550

11,974.32 f 12,760.644
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I
\ -------------------

r, J—

\ \J ~  j  ш чУ.-̂ -L i_ ul .1. С— O _L ' ’ -i- «v.-JiV-i.-1'j 0 -— > 5. O til

io6cf;

I tere
I. Cu r r en i asset o

A. Acc'amts recei­
vables

]1. Inventory

t
I
-t

, 3tart un
-t T J.> 1 *\ 1 (> г ' *;Л n  r j  i

Rav: m ateria ls  
lo c a l 1

1
7, 'N !

I 12 1
1 26.694 !

1 34.33'4
*brvTk'' Я.1 c 1 I 1

1
1

iM vortcc !
r t/\ 
^ </ I 4 206.971 1 270.550

Ovare ca r ts 1 180 I 2 1 62.400 1 9 3 .6 :0
Fini r;hcd v-rocu c t 15 I 24 1 291.025 1 331.431
Cash in  hand 1 12 I 30 1 46.000 1 49.000

Currant a sse ts 1 ! 1 1,223.154 ; 1,452.8a--
II. Current liabi­

lities
A. Accounts cavalle

III. V;orkiny cavitai
A. lot v/erkina 

c a v i t a i

E. Increase in
working cavitai

V» ite nu 1 re d each 
balance

30 12 1 53 V» ,0б4 £73.537

30 12 -500.651

I
I 722.503

.г;.-7 a'v
J-.J ! ф .

3 6 5 . 5 -  

КЗ. 0-1 í
IV. Octal ero3se­

ti on costs
l
1

— 1---
1
1

--- f—
1
1

------------ h-

11.574 I 12
I css :  Rav: materiel c 1 1 1 1,143 , 1

Utility 1 ! 1 4,992 ! 'J
beçreciatir.n ! »1 J 2,38? 1 22,317

12 *7 Г лv’vA % fi /1 
✓  f  f  r  í

, <6.000

3,3*7

40.0ар

i

к
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10-6/1. Total initial investment costs

1 0° OF A.
----t
Item , Category l FC 1 LC j Total
1 1 Initial fixed 1 1 1

! investment cost 1 1.9,161.4 1 .10,006.2 < 25,167.6
2. 1 Preoroduction 1 1 1

1 conitel exnen- 1 1 1
1 ditures 1 512.7 1 2,141.5 1 2,65*.2

3. 1 ■./-irking can.ite.l tt 330.0X^ 1 535.5 1 S65.5•
1
!
Total initial 
C Oots

1
l 20,004.1

1
! 12,63p.2 , 32,687.3

x) Nota: Cost of imported raw materials + 6?.5 spare 

parts value (in working capital).

1 ■? —7/1. Total initial assets

1060i?A
Item Category FC LC 1 To tal

1 Initial fixed 
.investment costs' 19,161.4

1
1
I

1
10,005.2 1 29,167.6

o l Preoroduction 
I canital 
. expenditures

I

, 512.7

!
1
1

1

2,141.5 | 2,654.2
3 ' Current assets 

I 1 553.9 !
i
t 898.9 1 1 1,452.8

I
I Total initial 
, assets

1
1 20,228.0 
1

1
i

1
13,046.6 ■ 

I 33,274.6
—  . . -------- -» - -  - -  . . .  ^



■\

t*

-  1 ° '

1r-*i ’2. Total lave strani ao.i 'a

I r i t i  I Cane -.1 '-

Y c r r i
4 — — t -  

1 2 •

i i. V i - J m l r e. ______ 1 (J
1 rr i

L
f :

F I ù  l ü s t T  I C m l
CO 3t  3

1
1

I

I

1
1
l

\
\
\

\
1
|

t

I
|

a /  I r . i t  i a l  f i x e J  
i n v i  s t r t e n t  c i a t s ¡ i , c : o . o 233.3 I

1 1;  256 .>5
1
1

1
10047.7 I 369.3

1
1 13733.5

i

i f 11:.0
2/  P r e p a o d u c t l o r  

c a p i t a l  e x p e n ­
d í :  j x e s

i

i

i 6 , 440.0

1
1
1 6 . 440.0

1
1
1

l

3 4 .¿68 ¡ 9S 3 . 18',

1
1

[ 107".333

I

1
1
| 428.31

3/  T o i k i n ?  c a p i t a i  
i n o r  e  a  e *? s I

1 ~
- 1

1 ’ -
1
1 l

|

1
1
|

i

i
i

l o :  n i  I n v e s t m e n t  
c  o r t . o

i

262. S i ,

1
1
1 1,202040

1
1
1

10132.068 . 
1

468*.987
1
1
1

^ 4G : 7. r 33
i
i

i

83- 2. 3:
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m6 C~A

F u ll C 2 " 3 C i S y

■ 3 I 4 1
|

C

m * fo j ia T
I I 1 FC 1 LC 1 i 1 72 1 LC

i
i

i
i

I
I 1

1
1
1

T  ~
11

t 1 
1 1

i
1

i
l

i

\
"̂9*5 l

I

i
i

H1;.0 1 6C57.9 l
I
I
I 14171.9

l
l
1
1

1
1
1
1

1
1
1
1

1
1
1
1

t
11
1

l
1
1
1

I
'7'7̂ Cr.. «

1

418.319 J 1-;41.S2 t
I 1570.239

1
1
1

1
11

1
11

11
1

11
1

(
1
1

i
i

I
I

I
I \| 275.478 447.C25 t

1 7 2 2 . 5 0 3
l
1 54.541 11 35.5"? . . “ ' • ~

i I I _t__
:7.033 , 63.2.3:9 I 7199.3 I 13742.139 1

1 275.478 1l 447.025 1
1 722.503 1l 54.541 l

1 S8.?n3 llI 1 1 l 1 1

J
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10-7/2. Total assets

Period 1 Construction I
Year 1 1 \ 2

1
1 3 11

Currency 1 1C 1 T » K  » LC 1 f 1 FC 1 1C * T •PC *---
I. Fixed investment costs

11| 11
11|

1 1 1 1 1 1 1 1 1 1 1 1
11

a/ Initial fixed investment costs 11 11000.0 i 256.5 11 1256.5
1 1
¡10047.7 | 3691.8 | 13739.5 [8114.0 ¡6057.9 ¡14171.9 11

2. Preproduetion capi­tal expenditures
11 I

I
I

6.40
111 6.40 1 1 l 34.4 1 993.2

I I 1 1077.6 l I 1428.3 ¡1141.9 11570.2
11

3. Current assets 1 - 1 - 1 1 I t 1 - 1 ’ , ' - , - ¡46...

Total assets 1 1000.0 1 252.9 1 1262.9
1 l 
110132.1 | 4685.0

1 1 
1 14817.1 |

l 1
8342.3-;-?l99.3 115742.1

1r ~ •14 6-.

i
+ r



1Cc OFA
TI
T

Statt-up Pull capacity -otal

PC I 1C I I PC l IC I*-' PC I
• 1- .

LC Il- ■ PC I
+ l♦-

an4.o \ 5057.9 J14171.9 1 11 1 i1 1 1 1 1 , j19161. ’ irnre.2 29167.9
428.3 I11U1.9 111570.2 1 t 1 1 11 1 11 1 1 1 1 1 1 512.7 1 2141.5 II 2554.2
- ( 1

•b J 464.4 J 756.8 11 1223.2 ¡87.5 , 142.1 , 229.6 , 553.9 [ 538.9 II 1452.8

8342.3
l
i ’’199.3

i"i115742.1
1 1 
1464.4 | 756.8

1
1 1223.2

1 1 
187.5 1 142.1

1 I 1 
1 279.5 | 20228.3 |13n46.S 33274.9

I
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10-8/1. Jourcor of finance

10°CFA

Item !, Source of finance LG f FC Total
1 * Promoters 

I a) Equity (80D)
1
! 8,000

1
f

!
i 8,000

2 1 Collaborators 
f a) Ecuity (20,0

1
« 2,000

1
1

!
! 2,000

3 Financial dcvelop- 
1 ment institutions 
• loans

!
!
I 2,143

!
1
1 10,374

]
1
1 12,522

4 1 Commercial 3 cans 
• (short term)

I
I 536

1
1 330

!
1 866

5 Suprlier’s credit !
| 1 9.300 i 9,300

6 1 Current liabilities 7:631 ^ u-'
1
1 224 I

! 587

• Total sources 1 13,047 ! 20,228 1 33,2751 ! - 1

Ecuity carital: approximate ly 307o of the toto.1 invest; ant
cost i.c. 10,000 million CFA
share promoter 80 7-> 8jOGO million Cl
share collaborator 20 rl 2,000 million CPA 

Supplier’s credit: approximately 75 of value PCI of machi­

nery and equipment: 9,300 million CPA; 
seven years credit, 14 half yearly instal­

lments, interest 8 7-> n.a. (?olimex-Cekop, 
Poland)

Commercial loan: for vorkiny capital, one year credit, inte-

rest 15.5 ;j p.a. (Banque de Développement 
dr la République du hirer)

Financial institu lions: 7

mente 15
Current liabilities: dirt:

ratio of

years credit, 14 half yearly install-
♦

i'a interest p.a,. (source as above)
h” -'d v,. p,-í , - ¿ '■

PC in v.-orkin,~ capital
urine--



Period Construction

Year 1 1 2 1
Currency 1 ? 1 L 1 T 1 * I T- I ! 1

t , 
i

-
1# Equity 11 262.?4 J 252.54 ! ¿£85 1 \ ii 5 052.C
2. Leans 1 1 1 i i 1 ■

Long term 134 1 1CC0.G 1 1000.0 . J5832-0 i _ i i - i 5332 .0  j 3542.0 J 2147.3
Short tern 13» 1

|
1 i i 1 330.0 I 536.'

3. Shippllers credit 1 1 ,4300.0 l 14300.0 , 5000.0 , -
4* Current liabilities

111
111

111 1 1
111

11lr 1 1
Total 1 1000.0 1 262.94 | 1262.94 ¡10132.0 ¡ 4635.0* uei7.oli e972.3 ! 17736.0



otari-up

-------- 1—
p i L | ? \ ? l L ,T 1 V J L

I
T , ?

1| 1
1  | •*»

i i 1 1 I 1 1 1 \
\
\

ii 5052.06 ' 5052.6 
l

I
1

l
(

I
1

l
1 1 1

1
1Cr C0mC * 

1
1C''or.O

1

: . o  '
I

4̂2.C J
1

2147.94 | 5689.94
i
i
i

l
It

1
1
1

11
1
*10374.0

\
2143.0 ' 12522.

i 330.0 1 536.0 1 866.G 1 I 1 1 I 330.0 1 5 3 6 . 0  l 9 6 5 .
1%0 ! 5C30.0 , - | 5000.0 1 i

l
11 , 93n0.0 I S30”.

1
1

11 11 1
1 191.0 t 31C.0 *501.0 1133.0 1 53.0

1
86.0 224 363 *

I
5871

17.011 e 97 2.5 J7 7 3 6 . 0 ^oe.o ‘ 191.0 ll 310.0 ¡501.0 *33.01 '53.0 l 8£.C:20228.01
11 1 3 0 4 7 . 0 |33275.0

Full capacity
Totcl



л

The schedule of loans re-pnynent
H •  oXlTuOi-X- X о credit: 7 years credit rey id in 14 h~If-'f nrl "

installai te, in',с:rest rate 0 p.a., first principal re-
t duri Г;'- the second, real' of production.

Re co y. lent 
nr.ri od

1

1
I
t

1
i

Bal .ап с с 

9300

Principal
‘ reray.scnt '

1 i

Interest

372
2 1 9300 372
■*S

1
1 9300 1 664 1 372

4 I
1 86 3-5 1 664 1i i 345.4

5 1 Г~> 1 ' л1-J1 ¿ ¡ 664 1 318.9
6 1

1 7308 ! 66 4  ¡ 292.5 -
7 1

I 66 <4 1 664 1 i i 265.8
3 1 5980

i i
I 664 i 239.2

оj 1
1 5316 а уд 1

■ '■'"'t i 212.6

10 1
I 4652 1 664 « 168.1

11
1
1 V О ' > V?

1 t 
1 664 .  j 159.5

12 1

1
3384 1 664 1 

1 1
133.0

13 1 26ÛO 1 664 1 106.4

14
i

1 1996
i  I

1 664 i 79.8

15 1

1
1332 ! 6 6 4  ! 53.3

16 1

L
668 1 668 1 

J  . ___________________________________________________l _ _

26.7

В. Short ter.’ credit for v/orking cani tal arounto to
866 у 10° GFA aedi s  assured to be 15 У» p.a. credit
V *  с -  "'О ^  ■* г] Г/. \ \  X ins th.' first year of production. Inter-St
renai 3 129.0 x



0. long ter.ii loan at 13 >S o.a. interest is assuned to be
repaid in 14 haif-ycarly ins tollments. T: e first "rincioal
T*C П'7 ent hare ;ns during the second year of rsro'■action.

ivavayraent
1

alance
I

I Principal
!

Interest•vriod 1 j 
1

1
i repayment 1

1

1 1
1 12522 1 - 1 313.9

2
1
1 12522

1
1 -

1
! 813.9

3 1
1 12522 1

1 894 1
1 313.9

4 1 11628 1 394 1 755.8
5

1
1 10734

1
1 894

1
1 697.7

b i

f 9040 t1
i 094 I

1 639.6
7 1 0946 1 894 1 581.5
8

1
1 8052 1

1 894 1
1 923.4

9 1
1 7158 1

I 894 1
I 465.3

10 i 6264 1 894
1
! 407.2

11 !
1 5370 1

1 894 i
i 349.1

12 1
1 4476 1

1 894 i
« 290.9

13 1 3532 1 894 i 232.3

14
1
» 2683 1

1 894 i
i 174.7

13 1
! 1794 1

1 394 i 116.6
16 i 900

1
1 894

i
58.5
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#
1

Cash fie» t-
I

-i 4 i- ' - ' - 4 _

Period Jtnatrustios
Year i 1 2 1 3 C. I r

i

7 1 6 1
1

I r c c i o t i c n  n r o r r a - - ’ 1 n
i 0

"T "1"
0 ! 7 • •' ICO 1 10'’ 1

A .  Cash i n f l c - * 1 1 2 6 3  
i i : : ; 3

14917
14617

1
1

1£608
16608 I 1167-2 | 1171; I 1 -6 7 3  1 14623 1 14629 (

c# . -so venue?. | - - 1 - 1 s ' 111194 CO 1 146 2 3 ! 14623 1

2 »  -\i.h  o u tflo w  : \ 14817 1 5 7 4 3 '
I
1 i'r: . 7 14115 i 17771t 13213 ; 1 2 -5 6 1

1 .  T o t a l  a s s e t s  sc h e d u le 1 126 3 l 14317 1 1 57 4 3 1 1253 ?.Zj - - 1

2 .  O p e ra tin g  c o s t s
1
1 “

1
I - - I 7 0 3 u 608  7 i 6*37 803 7 1 8057

3 .  Debt s e r v ic e 1 1 1 1 i 1

o /  I n t e r e s t f 1 1 1 1 i

S u p p lie r  s  c r e d i t 1 _ i 744 717 ! 6 j i 505 . 381
Sr.crt terr . lean 1 — t _ 1 1 130
+ong t e r n  _c a n 1 — 1 - 1 - I 1626 157 0 1 '•'>'27 1105 1 872 1

t /  r.epayc.en^ 1 l 1 I 1 1 1

S u p p lie r  s  c r e d i t | — 1 — 1 — 1 _ 1323 1323 1 1328
jfiO rt te r n  ec .m ■ * | — • 1 866 I 1
lo n g  t e r s  ¿oar . — 1 " 1 - 1763 | 1763 1788 I 1768 1

4 .  C o rp o ra te  ta x 1 - ! - 1 - 1 _ ~ I
| “ -

1
1

1
\

5 .  l i v ld e n d s
1

i - - 1 400 400 | ¿«n 400 1 400 1

6 .  S u r p l u s /D e f i c i t 1
| *

1
1 - 865 1

, -̂ 35 576 I
I 1C72 141d 1 1773 1

7# Cumulative cash balance
1 '

i
i

- 1
1

865 1 480
1

1(776 1 2154 
I

3570
:  ’ «
1

I

1

Kota : Salvage value : /Land = 65.3/+/2/3 c: cuildings a 

a 6826/+/ working capital ■ 963/ » 7776.5

I
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^ :ГА
—

1 1 8 I i 1C 1 1 1 1 1 2 1 ? " - l u e 1 : o t ~ i !
» ^ I I J _J_________________

4 - , 1 177 I 170 \ 1 0  r, 1 1CC 1 1 * r 1 1  • " 1 !

T  -
; u t ' : ?

r
1 14629 1 14629 i 14629 1 1 4 6 2 9 2  14 629 146 X !  176127

I --«7C

¡ 14629 ¡ 14629
i
i 14629

1
1 1 4 6 2 9 1 ia - 2 9 1 4 6 :.-

I
- t u : a 5 z

i

' '  1 17213
I
, 12?5c , 14746

i
i 14CC4

\
1 1 3 318 * 1C Í0 5  

1
1
1

1 ;  : I
i

" 7 7 " 1 i5 : ? 6 o  
1

— » i 1 1 - l 1 25493

~ .:? 6787 i e r e ?  
«

i
i  e c e ?
i

i
i
i

8 0 8 7
1
1
i

8 0 8 7 ¡ e ca ?

i

1
í

1

e r :7
I
I
!

-

t

i i
i

1
1

1 1 [ I
Í

1
1 4-£Ci

Г -4 5 "5 , 301 , 292 1 239 8 0 I 1 "1 3 "
•» » » » 1 7735

737 1105 1 6 7 2 1 6 4 0 Í 408 175 ! " 1 ~ I

~ ->0 1 1 :2 1 13 28  
i

1 1328 1
1

1328 1
1

13 32

j
1
1

- I
I

1 537
. S rc  

12527Г*; '. n 1738 I 17 88 1 17 88 1 1788 1 17 94 1 1 - I
- -

1
1 ¡ 1 6 1 1

1
I 1754 19 50 1 2C7£ 

1
1 2‘r: I

I
- i 9Ü71

I ;

¿.-A 4 0 n » A00 1 4 CC 1 407 1 , 400 1 Lrr - , ¿ЛПГ

r? £ 1410 1 17 73 1 1 625 81 1 * krik 1
1
i 4 '7 ! I

I

154 35 7 0 ¡ 53 4 3  

I
!. 5326 
i

(
1
1

6 4 5 1

1 
u

1 
r\} 

J

и  * ? at
i

* c • " [

I

j < I 23167 
1
1
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10-9* liet income statement

Period Construction ! Start up
-------------— --------i—
Year | 1 1 2 1 3 i 4 » 5 6 1

»

Production programme J 1 1 i 76.5* j 100* 100*
!i *- É

Costs / 1 0 6  C P A /  [ 1
1

•
■

1
!
1

I
I !

n* Salee 1 ap 1 1 1» 1 1 1 9 0 . 9 ; 14628.7 14628.7 ! «; I! 1 1 l l 12422.02• Production costs | - 1 - ! - 1 11374.3 1 12760.6 ■ ♦

3« Gross profit/taxable/ - 1
1 - 1

1
11
i

-783.4 j 1863.1 2206.7 K
f
»

4» Iax/50%/f 5_sears 1 
sax holiday 7 i

1 1 i t t

— 1 — 1 ; ** Ì
}

5. Het profit | - 1
1 - 1

1
»
! -783.- $3,1 2206,7 i

5o 2ividendto/4* on c 1 ! « (1
eouil;- 10000 s 10u 1 1 i {
CPA/ j — 1 — 1 - -¿00 f* 1 ’  -400 **

?. Undistributed profits - 1
1 - 1

1
1
1 — 1183 si 1806,7

8r Accumulated indis- l 1 1 i
. -

tributed profits i
i

r m 1
i

i * ' - i „ • <> Ï 234,7 2091 <-4
;

- -- PM< *— •— « ■ rw- -- t— — - ' ‘ — —
. J Uios 1
-VO

1
Hu hX w _ X 1 « wC«XC 4* / '>'/ | ; ri’ / f Of- ; - 15.1
w T/V n  ̂ » / ̂/ , ! 1 î « 1

.icr chefir • /1/ :
¡.

• - ̂ & d 7 ■4 . 21.

J / Ucta : It Is assumed J:ha'_ / ̂ r* ■— •* ■* • r-
/ /"regime c 3grvn.er.i;t' vi" Z Tv 6::: i c u t mi--•, i °.u-:. of

tax holiday. It is also assumed th? r. tnc turn ever
u ..!. i.:c>i uric er Z' a Jj , • « ̂ J - *- - 4, — * • r» " • !-* a r.'' j * *

• - ‘ —i , „ „ c \:r- : : f. ̂
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t c Ï1

1005& ! 10056 I 10056 \ 10056 I 10056

12  • 

10056

13
100 53

14623.7 

124 22.0 

22C6.7

o»

2-06,7

-2 GO 
18 05.7

2091,4

14628c?

12033.3
2545.4

2545.4 

-400

_  f I4fc26,7

!

П ?

I I

I c 12 'I 4 Л I, C r-o >-]
'  • ¿ ' - - M  I i 4^J c.o .  f14528.7 *i ;

11726.6 l 11405.9 ! П2С.,4 MC728.6
2902.1 , 5022.3 ¡

I I
i - 1 6 1 1 . 4  I - 1 7 5 4 .1  1 - 1 9 5 0 . 0

: 5 0c .  3
í

3900.1

2:302.1

-400

f ̂ ̂ I
•‘.75!,: . 1950.0

•4 00 ..¿if n ! -.¿nn
; r- - * ¿ .i o. • .* />Л tri , < : *4

I

.« О л

:50 ,3 » Г I ■*’ ( 3 5 4 . 41

14628.7

10473.5
4155.2

-2077.6

2077.6

-40fc
1677.6

12532

14628.7

10473.5
4155.2

'-2077.6
2077.6

„4 лр

1677.6

14203.6

-i r *» • I ! * C . 3 ¿2# *
i i ii'

l£.C ¿ '7I / ♦ .

35.2 
17.6 

2 0 .8
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Calcuiii.ilon of pay back peri od

ry3 r\ 11 W sU j.
1Total ins'crurnents , "fro fit" ! V a l u e ^ 1 (2) 1 Va] = Value

costs ¡(326S7) 1 -(Land-v’orkiny
1

Year: J" j
j  1317161 

1
—

1 i - 1 32687 1
| 31736

2 Construction j - 1 32687 1 31736
3 I - 1 32687 1

11 31736
\

4 i 4106 , 28 58 1 I
1

27630
t

5 :i ¿542 1 22039 1 21038
6 ! 6543 1 15496 1

1 14545
»

7 i 5542 , 9954 1 9003
8 1

!
9 i

6542 1 3412
1
1 2461

4931 l -1519 1
1

-2470
1

10 , 4708 1

11 !
1

4592
!
1

12 | 4465 I
|

is : 4465 1
L  _ _

Pay back p e r i o d ^ - 8.7 - 3 - 5.7 (Pa (?)y back period' '
R 8.5 - 3 =5.5 years

Simple rate of re tv.:'Ti. year 5 (Full canocity)

_ ftro3 nr ;fi t 1868_ _ c 7’■-j ■“ >•(/o ~ Tiot. i >iv. onvlay 3208 9

Fat of.it + e- 
S  - Tot . iriV.'̂ OV: 1

rovejatfi T * on 4255 ,, = ~ 13*0 ;S

, Vn+ ’lr̂ l̂'t
h5 - a a n v ' —  “ ■0 .6-- ,i

9
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-r cv an ai of the project 71

2 ~ 'I'.

flic ylsss 
operate on 
the or able: 

total cost

•roducti.cn technology requires the plant to 
the continuous basic. This situation makes 
of qualification of various items in the 

of production difficult. For the purpose of

the break even analysis it is however needed to cualify 

different costs to two classes of fixed and varable cor. 
The following division of costs should be perceived an­
te some extent - arbitrary although will help to five 
an idea about the economic safety mar.qin for the proven 
Variable ooeratiny costs at full capacity 10b CFA - 

schedule 10-3/1 -
- raw materials

]J

isuortoc!

- labour

- utilities

- sales and distribution

418.730 
1,032.201 

202.131 

5,546.220 

132.565

7,331.397
Fixed costs:
- administrative overheads 166.807
- maintenance 137.000

- repairs of tank furnaces 351.OCC

- financial cost:’ (average j 1,193.480
for first 10 y--arc of
operation ( tab' 10-12

- depreciation
—

2,386.550 

a ,235.037

t
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.U * L «. f  b o t t l e s  o r e  d u

beer
eft drink

cue ; at 1 “ ' ' a , *  A ^ >%i ecr c

umber rcrceatayo unit
22.356 16.70 12 0

14.278 83.30 10 4

t o t a l 137.134 100

Unit selling orice of an "average bottle"

nriCG = 0.167 x 120 + C.833 x 104 = 105.7 G?A/bottlo

lie unit variable coot of rroduction:

7,331.397

137,134
= 53.23 Oi’.-i/bottle

’action coot equation ia therefore!

y = 33.83 + 4.235.037

0.3le.; revenues equation is: 

y - 1C5.7 X

,-e

4,-85.037
= 81.048 million rif;ce3

105.7 -  53.33

or 50.10 ,3 of the full capacity.

‘."-a br;."k-'Vcn nricc at full capacity can be derived from 

the follr./inv- conation:

1-7.13: :: - 53.33 x 137.134 + -1,255.037 
5 5 • •./ ■ 3 b 3 1 u 1 e

»
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106.7
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1.1. Job creation, erse ci fi c capitai recu i Tenants 

'Jetai initial inventaient cost
tot’ 1 evalo’.'rant

32.637.5 X 106 CFA
/ A_ ̂ *'“) O О ^

.435 X 10° CFA or 183,613 /5 / job

i~n excr.nnno investreat coat"5 20,004.4 X 1Q 
445total er.rsloy.rrnt

а лл.95'1 X 106 CFA or 112,334 4 / jab

Voratori axchan.ac investment costs conatitu tos 51 

of the total investment coáts.

14..', Foro inn exchange savings 

. Irrvort oubetitution:
3.5 ... of total production is suoposccl to be sold in 

h o ’o varret c.i. 137.134 :•: 106 x 0,035 - 4.3 x 10° 

lot Lies,
') ̂ ; i 3 i *1 3 d "rice paid in 1383 for

0.157 •: 120 -i- 0.033 x 104 = 105,
uba ti tu tion - 4.3 x 10ÍJ

. , A f~\ -V "1 '.11 • -> iA or 1.23 x 10° y$.

f\ f "T f total ’'reduction is si
'Ivo-d (hi aria) e.i, 177.134 x

- 13-2.3 i4 x 10° bottles.

0 -bi n^d exaart orice - n. 167 x
I ~/ r "oole

r- rrz . -о :>vx г о Oa _•J * t-J г w.

I**
\
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Pxoort value * 152.;-d4 x 10° x 0.2G501 = 27.13C x 
er 35.296 x 10° /j ,r U ,  107.6 x 10b OF*.

Depreciation = 1,150.552 :c 10° CF* on thep ■* *> *v\ereiyn exenange
cart of capital.

Interest (average for the first 10 years of operation; 
- 1,135.43 x 10G CPA 
Current inserts:

raw anterials 

utilities:

tank furnaces repair: 

spare parts:

overheads foreign: 

current i’.Toorts:

1,082.201 x 10° CPA 
5,546.220 x 10° CPA 

122.800 x 10° 0?.. 
187.200 >: 10° CPA

6,93c. 421 >; 1Cb CPA
194.000 x 10 CPA

7,132.421 x 10° CPA

Foreign exchange savings summary in 10" CPA

Inport substitution 512.C26

Exoort 14,107.600

Depreciation 
Interest 

Current inserts

- 1,460.553
- 1,133.480
- 7,132.421

14,619.626 - 9,736.455 - 4,333.173

or 11.600 x 10° %

♦
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 ̂1 • 5. Jort/bonofi t evaluation

Revenue 14,529
Jocial operating costs (106C?A>
30.. of irnortec raw ;eat; rials: 265.760

• -»0*.0 utilities: 3,327.732
5GD of labor: 101.091
50:- of ad.-nini strati on 33.404
90J6 od distribution costs: 119.T0Q

Depreciation:

4,497.296 - 4,4 0 7 #296

10,131.704

2,336.555

7,745.149

3'Cinl Rete of return

7,745.149 
0.61 x 32,657

x 100 - 33.72

♦
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S U M K A R Y

A. Internai rate of return (IRR; = 12.73
Calculated for a period of 10 years of production.

3. Pay back neriod 5.7 years.

C. Rentability of capital: (1/7.5) of cumulated net
results of the first 5 years of exploitation diviaed 

by value of c: oital = 11.65 %•

D. Rentability of investment: (1/7.5) of cumulated net

results over the 
totel investment

first 5 years of production divided b 
costs excluding working capital: J.oC- r/

.* 'J

E. Simple rate of return: nrt profit/sales; average of the 
first 5 years of ^reduction: 11.62

Calculation of À-E does not take into consideration 
inflation. Inclusion of inflation will result in higher 
values of oarameter due to a significant portion of 
external financing within the nroject.

*> w
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10.1.1. Initial fixed investment costs

Ite:

1.

T ----------------------- 1
?i\ Investment category |
JL______ _______________________ I

PC

Land: plot of 5.7 ha, 
the rent raid during 
3 years of construc­
tion
Site prenaration 
and development: surfa^ 
cing, clearing, leve, 
ling and fencing at 
the rate of 
4.5 S/Sq.m. x 5.7 ha
Structures and civil 
v.mrks 6,249,000

4 • f Incorporated fixed | 1 I
*

• * assets 1 ! ! ♦

r. 1y •
1
Plant machinery 
and equipment

1
1 30,208,000

1
1

1
5,397,000 1 35,605,000

1
Total: 36,457,000

LC

90,000

256,500

.12,758,500

J

18,502,000

Total

90,000

256,500

19,007,500

54,959,000

«

♦

ft
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10.2.1. ^reproduction capital expenditures, by category

103

Item Category
L

1 PC 1
r

LC | Total

1. Preinves triant stu­
dies

1
1
ft

—
1
1

1
,

2.
1

Preparatory investigation -
I
1

!
-

3. Management of pro­
ject implementation

I
1
5

1
1
!

1
36.0 1 1 36.0

4. Detail planning, 
tendering

1
1

1
1

1
13.0 , 18.0

5. Supervision, co-or­
dination, test run 
and take over of 
civil works, equip­
ment

1
!
1
1
1 55.0

1
1
1
1
1

I
I
I
I

2,952.122 , *7 f s n . r.» « \ C. d.
6. Build-up of admini­

stration recruit­
ment and training 
of staff and labourers

1
1
1
1 242.40

1
1
1
1

l
1
1

one n , 51C.40
7. Preliminary and ca­

pital issue expen­
ditures

!
!
!
i

|
1
1
1

1
1

955.SO ?1 955.80

1 Total: 
1

1
1

297.40 r 4,237.922 1 4,535.322

*
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1  ̂•3.1. Calculation of working capital

I. ilinir.ua requirements oi current assets and liabilii

a) Accounts receivables 30 days at nroduct.ion costs 

minus dcoreciation and interests

b) Inventory

Local raw materials 
(sand and limestone; 
Inoorted raw materia 
(re .aining)

Spare narts 
V/ork in nrogross 

Finished products

c j Cash in hand

d) Accounts payable

30 days 

s 90 days

180 days 
0 days

15 days at factory costs 

administrative overheads

12 days

30 days, for raw material 

utilities.
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11. Annual nroduc u. j.i“30b 0 estimo to
1, »it

Period Construction ) Start-ur * 1 Full cnua.ci.ty
Year 1 1 2 3 » 4 1 5 and foliowin
Pro du c t i on pro g rams: c I I 76.5 %xJ | 100 ,5

Costs:
Raw materials

«
I

1
1
!

\
1

Local 1 1 1,722,614 i 1,914,015
Imported 1

f
1 3,479,229 « 3,865,810

Labour
1
1

1
1 876,000 | 876,000

Utilities 1 1 2,532,635 i 2,925,150
Repair (tank furnaces) 1

1
1
1 674,750 1I 674,750

Maintenance 
Snare parts

1
1

1
1

1
239,900 , 359,000

Factory costs !
1

1
I 9,625,128 ' 10,615,525'

Administrative 
overhead coots 1

1
I
f 618,054 | 618,034.

Sales and distribution , 
cos i_ ° * c* ?, ’rcs.'r*XTr 
revenues 28, 144', ¿GO)'1t

1
1
1
i

1
1

107,625 1 1 140,721

Operating, costs 10,350,834 11,374,300
Financial costs 
(interest)

1 1
[ 4,194,535 | 3,767,54

Donreciation , , 4,545,250 , 4,545,250

Production costs •
1

1 19,050,667 1 
1 1

19,687,090

x) Note: The first 3 months production operates at 50 Vi of the
full capacity and the remaining 9 months at 90 -,i of the 

full capacity. Raw materials arid utilities requirements 
are assumed to be at the same time 90 % of the yearly 
requirements, due to an emcees of cullct.

♦
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X - minimum days of coverage 

Y - coefficient of turnover
103H

Item
- -1-------------1---------------
^ I ¿tart-up j Pull capacity/-*■«.- i* v*

4

862.363

I

I.

p .

Current Assets 
Accounts receivables 
Inventory

30 12 947.595

a) Raw materials 
ioca.1

1
1 30

i
1
I 12

1
1

1
143.551 i 159.501

b) Raw materials 
ir. oorted

1
1 90 4

!
1

1
uo9•807 ! 966.452

c ) Snore parts 1 180 1 2 1 119.950 1
426.799 !

179.9C0
ii) J?j L 11.1 1 j.Lvì "Hl'O e\IC o3 ! 1 5 1 24 ■'•69.066

■_ # G '.or in hand 
(from V below) ! 12

1
1 30 1

1 190.000 | 215.000

». Current assets 1 1
1 1

1
■

1

2,612.475 | 
- 652.373 ,

».» Current 1 laDili ties 1
I 1 2,936.514

ii. • A c e o unts per 'a b 1 e 1 30 1 12 - 725.415
r *t* r X __ . i o ? *k in g c api tal 1 1 I

1
1

i

» JR. t working capital J
| ! 1,959.602 j 2,211.099

3. Increase in v/orking 
capital

1
1

1
1 1

1
1
1 251.497

IV. Total production cost
1
1 1 1»i

1

J19,038.250 , 19,633.931
lees: Rev/ materials 1 1 5, 201.843 | 5,779.025
Utility 1 1

| 1 2,632.635 I 2,925.150
Ronrcciation 1

1 1 1 4,545.250 | 4,545.250

I 12 1 30 1 6,703.522 ! 6,433.706
1r * » Re outred cash balance

1
1 1 1 190.000 j 215.000



1C.6.1. Total initial investment cost

lÔ rr

Item I Investment category ,

i 
i

1--
1

1 
i 

1 
1

1 p 1
fit

1 
1 

1 
1 

1 
1 IC , Total

1.
i
1
1

1
Initial fixed , 
investment cost .

I
36,457.0 ¡

1
18,502.0 j 54,959.0

2. 1
1

Prenrocuction capital • 
exnenditures I

1
297.40 1

i
4,237.9221 4,535.322

■7j •
!
1

1
V/orking capital , 1,066.452X , 1 ,W.6/-7¡ 2,211,C°?

1 ! 37,320.352 , 23*334.5691 61,705.421

x) Eote: Cost of imported raw .materials + 56 i* of

snare carts value

10.7.1. Total initial assets

It SCI I Investment category !
» PC 1 LC i Total

1. Initial fixed 
investment costs1

1
!
i

! i
36,457.0 1 13,502.0 , 54,959.0

•
CM 1 Preproduction capital 

I expenditures
1
1

. 1
297.40,4,237,922 4,535,322

3 . Current assets 1
1

1,416,200X1,520.314 1 2.936.514
I

1 1 38,170.600 24,260.236j 62,430.336

X) Kote: V/orking carita] schedule 10.6.1. + currant
liabilities x the nronortion of FC in working 
capital from schedule 10.6.1.



1>V6/2. Total investment costs

Period

Y e a r 1 i  a 1
C’l r r e n c y 1 PC 1 LC I 1 * ?  C 1 IS

1.  P ix e d  in v e s t m e n t 1 1 11 1
1 1
i 1

i
I

c o s t a

a /  I n i t i a l  f i x e d

1 1
!1

1 1 1 1
I 1

1 1 1 1
i
i
i

i n v . c o s t s 1 1 ,8 2 0 .0 i 3 4 6 .5 I 2 ,1 4 .6 .5 * 1 3 ,5 4 6 .0  * 4 ,5 5 5 .0 fe ? , '’S 9 .0  1 16 , 1 1 1 . 0  'i
2 .  P r e p r o d u c t io n  

c a p i t a l  e x p e n d i t . I 5 . 0

111 5 5 0 .6

11
I 5 5 5 .6

1 1 

| 2 5 .0  j 7 5 9 .5

I l

l ’ 2 ’ * 5 !

i
j

3 . W o rk in g  c a p i t a l  

i n c r e a s e

t11
i
i
i
i

1 1 
1 1 1 1 1 I

i i 
i i 
■ i
i i

1
f
I
t

T o t a l  I n v e s tm e n t l 1 1 1 ! i 1
c o s t s ! 1 , 8 0 5 . 0

1 e97.i ! 2 .-7 0 2 .1 « 8 , 5 7 1 , 0  I t , 7 5 2 . 6 £ 3 ,? 2 3 .6  I 15 ,3 7 8 .1  ,
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1c.o,1. oources ÜÎ. finance
I

1 0 5 -

I tom , source of finance LC £ V_/ 1
r-j 1
4s 

i  
olH |!i

1 . I Promotors 1 1 
1 1

i

1
1 a) Equity (80 o) { 14,400.0 1 1 | 1 14,400.0

2. 1 Collaborators 1 ! 1
t
j a) Equity (20 ;i) I 3,600.0 | !

i
3,600.0

7> • 1 Pi nan ci o.l i not! tu- 1 1 i
1 tion loans 1 4,739.922 ! 18,758.9 I 23,498.322

4. 1 Commercial.loans , 1,144.647 , 1,06b.452 j 2,211.099

5. Oupnlicr’s credit [ r
I | 17,995.5 1 1 17,995.5

6. i Current liabilities 1 375.667 l 349.748 i 725.413

[ 24,260.236 | 38,170.60 1 62,430.236



s : u vc c s " ffi nance
Equity capital:

The share in enuity

Supplier* s credit:

18,000,000 it i.e. approximately 

30 7* of the total investment cost.

promoter 80 % = 14,400,000 
collaborator 20 ;i - 3 ,60 0 ,00 0

75 /o of the value of machinery and 
equipments;

75 % of 23,954,000 - 17,995,500 
seven years credit 1 4 half-early 
installments, interest 0 "3 p.a.

X 0 n.v short term credit for v:orkin~ conit 

one year credit, interest 13 7 n.a.

. in -.ncial institution

loon: seven years credit, 14 half-yearly

installment, interest 1C 1/2 n’.a.

Cota: Current liabilities distribution was made bv usin" the 
ratio of VC share in working capital (schedule 10.6.1.)







Denreciation (10'> ~)

Buildings

Machinery/eci

Office enuier

Other fixed

15,354.0 2.5 $S 
40 years

483.G5

zip;:; cat 35,321.0

:ent 284.0

10 ;i 3,532.10
10 years

20 ib 56.SO
5 years

Lssets 6746.421
"61705.421 /0 _412.25 

4545.25
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i_ scheda 1-:_of loans renay./.nut
Ouppliar* s credit:

interest 8 k p.a. 14 half- /early ins to 1 !>•*.nitr, the first
one raid iuring the second year of pro -UCtic-n.

Interest of 8 tó n.a. as su aod by Polir.ex-0ekoo
10 ■

Reeaynent
•period

i
1 Balance I Ins tallnent I Interest

L __
1 1 17995.5 1

1 - 1
I 719.8

2 1 17995.5 - 1 719.8
3 1

1 17395.5 1 1285 1 719.8
4 1 16710.5 1 1285 1 668.4
3 1 15425.5 1

1 1285 1 617.0
5 1 14140.5 1 1285 1

! 565.6
’ ! ( 1

1 12855.5 1 Jk r\ f-* r*i 2oo i 514.2
8 1 1157o.5 i1 ¡235 ii 462.3
9 1 0285.5 1

1 1285 i 411.4
10 1 9000.5 1

1 1285 i
i 360.0

■ 11 I
1 7715.5 ! 1285 i 308.6

12 1 6430.5 1 1235 i 257.2
13 1 5145.5 1 1285 i 205.8
14 1 3360.5 !

i 1235 i
i 154.4

15 1
1 2575.5 1285 i 103.0

16 1 1290.5 i 1290.5 i 51.6
— L

3. Short term loan for working capital is assumed to be a 
yearly loan at 13 ti p.a. interest rate. Reoay-iont of both 
the orincinal and interest during the first year of nro-
du etui on: (source for interest rate: International Merckand 
look (Nigeria) limited)
Principal 2211 .099 x 10"' n

, interest 13 ;S 287.443 x 10^ M



C. LOUf' ter: : loan o f 23 ,498.822 x IO'' K i s as su ned to be
1'7 v>i‘ tn r~ "'•■•S f -  1 A Vv̂ l f - v r  s ’ ''1' r ■> y-ir*» O'i *'»■• r' V I •*' ~

In te re s t rate  10.5 a n .a .
( source fo r  in tere st rate  as in  B)

103H

rilPSO.""! SUt
period * 

_  i-
Balance

!
1 Insta llm ents

i

I
. i

In te re s t

1 1 1 23500 !
1

1
1 1239.75

2 1 23500 1 1233.75
1

3 | 23500 , 1680
1
1 1233.75

4 1 1 21020 1 1680 I
1
1 1145.55

1b . 20140 I 1680 I 1057.35

6 1 184 60 , 1680
1
1 96°.15

I
7 | 16780 1 1680 I

i
1 880 .°5

8 ! 15100 1 ' 1680 1 792.75

3 ! 4 V f 04' * J ' 1 erv , 1680
1
1

O r\  /» r - f  
I U < t  •  j  J

1
1C , 11740 1 1680 1

1
I 616.35

11 ' I 10060 1 1630 1 528.15

12 I 8380 I 1680 1
1 439.95

I
13 , 67 CO « 1580

I
1
I 351.75

14 ! 5020 1 1680 1 263.55

15 l 3340 J 1680 1
1 175.35

I
16 , 1660 I 1680 1 37.15







i
л

10

1 11

’ Л n

i:

.1 25177.2

P.>v:. * -

6c. vп/:о 
VílllXC

Tot ni

\ i 'I 1 ‘ r r

1-----  !
¡ 7 3 ^ - 3  1

—  —  —  — 4
1 7 5 5 5 - 7 1

1 -  » - 1

|< -Î o( 1 1 1 3 7 7 . 3 1

l ‘ ’ " 1

1 G

1
11

1711

113 <

i — 4
0 n  ^ r; q c
J  J i ¿ - > - 1 * -

t 1
1 1 
1 "■ l 6 2 4 3 0 . S
1

i ~  1 2 7 3 5 2 3 . 1

¡ - 1 5 1 1 3 . 7  1 r_ /
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10-3. I*’et Inc or:-ii ¿i.uto:.iw2it (first tv/o VP all's)

10* *

Period ¿tart-up i
i Pull carc ci ty

Year I 4 l 5
Product ion pro frame | 76.5 i ico rjL

Costs(lO^ i?) I
I
1

1. Sales ' 21,530.300 1
I 23,144.200

2. Production costs I 19,090.667 1 1-,687.0901
3. Gross (taxable) | 

profit. j 2,439.633

1
1
1 8,457.110

4. Tax (4o'/jj of taxable * 
nrofit 11 1,097.835

l
1 3,805.700

1
5. Net profit j 1,341.793

1
t 4,651.410

6. Pividends 4 e,i on
eouity *1 720.000 1

I 720.000
7. Undistributed 1 

profits | 621.793
!
1 3,951 .'110

8. Accumulated undistri­
buted orofi ts 1

1
621.7S3

1
1
1

4,553.208
J

Ratios: , 
1. Gross nrofit: ‘j

1
1
1
I

sales (>») l 11.33 1 30.05
2. Pet profit: . 1

1
sales (f) 1l 6.23 1

I 16.33
3. Net nrofit: | 1

eouity (;,) j 7.45 !
1 2 5.84

f
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Pay back •neri od cal su la tl on
Calculatior of ("Profit")

Ю'' NГ т
r I 8 9 I 10 I 11 1 12 •

, 5265.6 I
I 5572.5 i

I7529.9, I6137.0 , !
6 9,4.1 , 6723.5

1 2650.7 I
I 209:5.3 1I 1555.9*r 975.5 *I 417.1 ! 1 -

1 4545.5 I 4545.5 i 4545.5 ! 4545.3 1 4545.31 4545.3
L _______ L_ _____ J. _______ U ------- L _  — — _ _ _L

1 12641.6 I
I 12210.9 !I 13609.1I 11707.3 * 

! 1 1456.5 I 11259.8

'-ori ;'tion/Гог.г

[ o
fit
ts

!, 1541.3, 4651.4, 4958.5
: 4134.6* 5767.5* 5209.1! ! I

ic’aticn ; 4545.5? 4545.5' 4545.5

: fi t") ; 10031.7112964.2 ! 12712.9I I I
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I

a. Calculation of Oc?.y-"cack coriodi i Balance at +.?'e end of year

tear

1
j Amount paid 
, back
1 («'fro fit";

V a l u e d
61705.4

•1
!
1
1
1

5°4rM —
Value^ J- Land 
and vorking 
capital

1 1 1
2 Construe- _ 

lion I
1
1
1

3 !
1 1

4 1 10031.7 51623.7
1
1 41412.6

5 , 12964.2 38659.5 I
| 23443.4

6 1 12712.9 25946.6 1 15735.5

7 1 12641.6 13305.0
1
1 3093.9

8 \ 12210.9 1094.1 1
1 - 9117.0

9 1 13609.1 -12515.0 1
10 I 11707.8 1

1
11 , 11456.5 1

1
12 1 11263.3 1 1
13 I 11263.8

i
1
f

Pay-back reriod = 8.08 years - 3 years of construction =

= 5.OS years

Pay-back period = 7.25 years - 3 years of con - traction =

= 4.25 years

I

f

(it'OoS are fit 
7 o t  a I i n v . o u i 1 ay

8457,1
¿1705.4 15.7

•'ot rro .fit  -y doa roci.s tior . 
ot.’ in’/." on t lay

1 ¡./t a.' q X» » » *» r1' )' J • ̂ __
5 1 7 0 5 . 4

op

Q2\5.7 
6 1 7 0 5 . 4  "

.7; l -roflt 
OfiU i ty

<1 .4 n r /

‘  • :• » j t

A

i k l n i
*— *■ *

i O  j ' . A . ’ *

t

«

95.0 >S
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B r e a k  e v e r , a n d ritivity analysis of the o r o i r c t i n

*

The methodology a’id assu.mptions needed here arc the case as
adopted Tar (sco mye 139 ;.
salification of <costs of nr eduction based ucon the schedule
10.5.1.

Variable oucratir.;rr costs: 710'*
- rav; materials

local 1,914.015
i'p.aortrd 5,865.310

- labor 876.010
- utilities 2,925.150
- sales an:! distribu lion 140.721

V* * —r.''' '■» — *f- - •^ J.- J  v * .  ♦

9,721.696 •

- administrative overheads 613.054
^P l’-' c ̂ 359.300

- repairs of tank furnaces 674.750
- financial coats 1,654.070
•average for the first
10 years of crerotion

- depreciation 4,545.250

3,061.924

Cot o.l 17,503.620

The unit selling a rice of 11 avc rage bottle*1
mimcor percentage unit price K

/a o *r- seer •C • • • *-'*# • 0

- S-ft drink 114.17s 35.30 0-20
*
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* Unit selling prier of an average bottle equals to 

0.20501 f».
Jhe unit variable cost of production:

9,721.635 y 10' S
V = ------------ r-------

1;7.1;54 x 10 Pieces
= 0.07391 «/bottle

The production coat and sales revenues equations:

y C.07391 x X + 3,031.924 
y = 0.205C1 x X

The- break even production level is:

3,031.924 x 105H
= 61.091 x 10 nos

(0.20501 - O.C7331; «/rc 

or 46.73 >-> at the full capacity 

Tie break even price at full capacity:
137.134 x 105 x price = 0.07391 137.134 x.10u +*6

+ 3,031.324 x 10..,3

17.303.620 x 10' ’ice = — ----- -----
137.134 x 10"

The price safety rargin:

= 0.1293 «/bottle

G.20501 - 0.1293
0.20501

x 100 = 36.69

Hath the' capacity and price safety aarrrins represent 
favourable si tv.ation of the project locat ’d in Uiacria. J

%
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S U K :! A H Y

A. Internal Rate of Return (IRR) = 14.146 'A

B. Pay-back period: 5.0 year3

C. Rentability of capital: 1/7.5 of cumulated net results 
over the first 5 years of production divided by equity 
value: 16.14 Vi

D. Rentability of investment: 1/7.5 of cumulated net results 
over the period of first 5 years of production divided by 
total investment costs excluding working capital: 4.38

E. Simple rate of return: the first 5 years of net profit 
divided by first five years sales: 16.24 r;i 
Calculations of A through Z does not take into conside­
ration inflation. Inclusion on inflation will, however, 
result in higher values of the above mentioned parame­
ters due to important portion of external financing 
within the project.

♦

9
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A

11.1. Job creation, sraeific coital reouiren-.nts

Total initial investment 61,705.421 x 10:H

445 personsemployment 

= 152.604 it/job or 130.263 4 / jeb

Foreign exchange investment 37,320.352 x 10^» 
employment 445 moreens

= 34,990 N/job or 110,433 4 / job

re of To reign exchange nr. rt constitutes 61,3 'i 
of total initial investment.

11 ̂ 2. Fornigr. exchange savings 

Imsort substitution;

96.5 ,:j of total orosuction is assumed to be sold in 
the home market r.i. 132.334 x 10° bottles at a com­
bined (v:. i'-htc.l by struc ours of beer ar.d soft brinks 
bo If e3; orice of:

0.167 x 0.23 + 0.333 x 0.20 = C.20501 = / bottle 
Irr.-mrt substitution valu.,- = 132.334 10° x 0.20501

s/bottl: = 27.130 x 1C5 « or 35.269 x 106 /$

Zr-'oort:
3.5 ,. rf total -reduction is supposed to be delivered 

to l.'igcr, e.i. 137.134 x 106 x O.C35 » 4.3 x 106 bottles 
at a combined nricc:

, 0.167 x 120 + 0.333 x 104. = 106.672 GFA/bottlo or 

0.20501 fr/bottlo.
/ /*

;;;:nort value = 4.S x 10° x 0,20501 = 0.934 x 10°K

1
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Depreciation on the foreign exchange rsart of investrr.cn
O .6 1 3 X 4,545.250 x 10'« = 2,736.238 x 103 К

Interest, (average for the first 10 years of operatier
eoual to 1,834.070 :: 1C' ■»tn

Current isinortc:
rn\: materials 3,365.810 x 1G3K

utilities -

tank furnaces repair 236.162 x
*71n' - I ЧУ Я

snore parts 359.300 x 105fi

4,461.772 "
**

10' Я

overheads foreign 374.162 :: 1 C' *7

current imnorts 4,335.934 x
X10'1-t

foreign exchange savings 5su.nr.arу '4in 10 •■)

Iunort substitution 27.130

1'xport 0.935 •
Боггс si at i or. ' - 2.736 -

Interest - 1.584

Current imports - 4.856

23.115 - 9.506 = 13.609

foreign exchange savings equals to 13.609 :: 10° й or
24.192 x 1C° i>

♦

f
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Jost/bcncfit evaluation (lQ''n)

Severiue
¿ocial operating? costs:
80 'A of imported raw materials 3,032.7

50 of utilities 2,419.0

50 ;> of administration 309.0

50 /- of labor 433.0
50 ;« of distribution costs 70.4

6,329.4

Door:; elation

144.2

6,329.4

21.314.3

• 4,545.3

17,269.5

locial rate of return:

17,269.5
x  1 0 0  =  4 5 . 6 6  %
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Analysis of Urge stone samples

Samples of limestone depicted as Keitha I and Tahoua 

have been handed to mission from archival collection in 

Ministry of Geology, Niamey, Niger, with information that 
they had been collected in Keitha region and Tahoua region.

They can not be taken seriously as renresontatives 
of limestone deposits for production purposes, but can be 
considered as indicative information that there is a uossi- 
bility to find limestone deposits in the a/m regions.

1. Macroscopic estimation of samples.

Sample Keitha I

Samole in form of snail shell with distinct rusty-brown 
inclusion in central mart. Smooth surface (non porous, 

firm) bright-white with dark coatings in places.

Sample Tahoua
Sample in form of irregular block with shell shamed 
fossil distinctly visible on surface of variable 
intensity of yellow-brown tincture with black coatings 
in places.

2. Macroscocic estimation of crushed samples.

Sample Keitha I

Sample after comminution and blending shows slightly 
pink tincture.

Sample Tahoua

Sample after com.iir.uti on and blending shows white-cream ’ 
coloured tincture.
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t.*Chemical composition of sanple3

Staple Sample
Keitha I (Tahoua

CaO 53.41 53.53
MgO 1.10 0.68
Si02 1,42 1.36

U 2°J 0.33 0.63
Pe2°ï 1.15 0.393
Ti02 0.017 0.027
Ha20 0.16 0.18
K^O traces traces
ignition loss 42.18 42.38
particles non—
soluble in HC1 2.35 2.46
humidity- 0.51 0.64

Determination of respective oxides have been done
using the following methodss

CaO^ I-IgO determined by complex titration analy
GiO^, Ti02

^2^3r ^°2^3 ”’determined by calorimetric analysis
::.a2Q, k2o determined by flame type photometric

analysis

Analysis done by Chemical Laboratory of Gla3s-v/orks 
Irosno at Urosna, Poland,



Sour£es_£f_Inforaatjon

I. Institutions visited 

NIGER

1. Kigeria/Eiger Joint Commission for Coopération
2. U.N.D.P.
3. Ministère des Mines et de l'Industrie

- Direction de l'Industrie et de l'Artisanat
• Direction des Recherches Géologiques et Minières
- Direction d'Energie

4. Ministère de Finance
- Direction du Personel
- Direction de Contrôle de Prix
- Direction de Contribution Divers

*

5. Ministère du Plon
- Direction de Programmées et du Plan
- Direction ne la Statistique et de Contes Nationaux

6. Banque de Développement de la République du Niger
7. Banque Mondiale
8. L'OPEN, Office de Promotion de l'Entreprise Nigérienne
9. Ministre des Travaux Publics, des Transports et de 

l'Urbanisme
- Direction de la Construction
- Direction de Travaux Publics

10. Ministre de Commerce
11. LFYMA, Société Nigérienne d'Assurance et de Reacsurrar.c
12. Braniger de Niamey



“ 17?

л

j4. COKCONIGER a Maradi
15. SPGN - Industrie des Cosmétiques
16. CAI'ОМ - Société Anonyme Travaux Outre-Mar
17. Maurice Delens, Société Anonyme Entreprise de Enti ínts
18. WAZIR Travaux Publics Batiments Terrassement-Routes
19. 3NG Société Nigérienne de Ciment
20. S’ÎTN Société Nationale de Transport Nigérien

NIGERIA

1. U.ÎT.D.P.
2. Federal Ministry of Industry

- Investment Information and Promotion Centre 

*5. Federal Office of Statistics
4 . National Population Commission
4»

5. National Planning Commission
6. Federal Ministry of Finance

- Home Finance Department

- Import Licence Department
- External Trade Department

- 3anking Division
7. Federal Ministry of mines and Power

8. Federal Ministry of Commerce
9. Higo rian Export Promotion council

10, Nigerian Bank for Commerce and Industry

11, Nigerian Industrial Development Bank

12, International Merchant Bank
f

13*. Bancue National de Paris'
14, Manufacturers Association of Nigeria

%

»

f
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A

15. Federal Ministry of nines and Power

- Geological Survey Department - Daduua

16. Liaison Office of Kaduna State

17. Liaison Office of Kano State

18. Liaison Office of Ino State 
1n. Liaison Office of Rivers State

20. Ministry of Trade and Industry Kaduna State
21. Ministry of Trade and Industry Kano State
22. Ahmadu Bello University, Deprtnent of Industrial 

Design, Zaria

23. Metal Box Toyo Glass, Agcara
24. Ballapur Nigeria Ltd., Kaduna
25. Nigerian Soft Drink Co. Ltd.
26. Guinnoss (Nigeria) Ltd.

27. Union Beverages Ltd.

20. V/est African Зге varies Ltd.

29. Nigerian bottling Co. Ltd.
30. 3even-up Bottling Co. Ltd.

31. Florida Food (Nig) Ltd.
32. Mandara Holding Ltd.

33. Adiatu Laduni Brothers Ltd.
34. Drinco Industries Ltd.

35. International Breweries and Beverages Industry
36. Arewa Bottlers Ltd.

37. North Breweries Ltd,
38. Hacot International Agency Ltd.

39. Bufaco (Hog) Jnr'/iee (Cun ton Licenr-d Л-oris)

40. Dal trade (Higj Ltd.

41. Taylor V/oodre-v/ of iligcrj.a
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II. Selected documents

NIGER
1. Annuaire statistique 19?3-T°79, Minister du Plan, 

République du Niger

2 .  Direction dos Rochearches dolori eues et Minières; 
Calcaire-Gisement de Malbaza, Gisement de Keita,

Mai 1933, Niamey

3. Les Entreprises Maurice Delens a Niamey; Calcul
3estimatif de prix de vente au m de volume de la 

construction pour un bâtiment industriel, verrerie pour 
la production de bouteilles, Mai 19C3, Niamey 

-, Catalogue dos tables de codification de gestion des 
agents de la fonction publique, Bureau de la Solde 
Ministère des Finances, Niamey, tirage 27-12-82 
Codo des Investissements en Faveur de l'Entreprise 

nigérienne et Texte d'Application, Assamblée Nationale 
du 11 Mars 1974 et Decret du 17 Juillet 1975 
Determinant les modalites d'application de la Loi 

Mo 74-19 du 11 Mars 1974 

í. Convention Collective Interprofessionnelle du 
15 Décembre 1972, République du Niger 

Country Industrial Development Brief - Niger UNIDO, 
March 1?82

. Ministère du Plan, Bilan dos trois années d'exeotution 
du Plan Quinquennal 1979-1933 - Industrie informations 
concernant la production de boissons, manuscript,

r

Niamey, 1933



A

9. Plan «¿uinquennal le Deve-io opoaent économique et Jocial 

1979-1983, Ministère du Plan, Reuublicue du Ki°rr;

Avril 1980, L ’Imorinerie nationale du Ni g or
10. Projet d’unitee de transformation de la tomate, (on 

Niger) Février 1983, Cooperativo de Consultant, Belgicur
11. (-) Propos du projet de création d’une usine de verres 

creux dans le pays de la C.E.A.O., Direction de 
l’Industrie et de l’Artisanat, Juin 1980, Niamey

12. 3NTN, Transport-transit d’une usine de verrerie, de 
ses matières premières at de ses nroduits finis, Mai 

1933, Niamey
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NIGERIA

1. 1980 Industrial Directory; Nigerian Investment Infor- - 
ration and Promotion Center,Lares, 3th edition, 1080

2. International Merchant Bank (Nigeria) Ltd., annual 
resort 19-31

3. Investin au Niger, Jeune Economists, April 1983
4. Habot International Agency Ltd., clearing Quotation of 

4000 tonns of Machinery and Factory components (Apapa 
Wharf(Kano), Kay 1983, Lagos

5. Government of Imo State of Nigeria, Lagos Office, Pro­

duction Capacity - International Glass Industries, Aba, 

June, 1983
. Feasibility Jtudy of the Balia pur Nigeria Ltd.,
ÎTIDB, Lagos

6
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3.
The Economic Section of American Embassy, Lagos 
Fourth National Development Plan 1931-35, vol. 2 
Project Summary; The rational Planning Office, I 
Fourth rational Levelopment Plan 1931-35 vol. 1;

agos
»

The rational Planning Office, Lagos, January 19S2
10. Establishing a Businness in Nigeria, second edition, 

1932, Abdulai, Taiwo and Co.; Solicitors, Lagos
11. Country Industrial Development Profile of the Federal 

Republic of Nigeria, UNIDO, July, 1978
12. Annual Abstract of Statistics 1361 Edition, Federal

Office of Statistics, Lagos
¡3. Vitro-Cer Pro jekt, Warsaw, Technology and machinery 

costs of the glass containers plant in Niger, Nigeria, 
August 1963

1*. UNIDO Hon'graphs of Industrial Development, No 3 and 
No 8, UN, New York 1969

15. Seven-up Bottling Comoany Ltd. Bottle Purchases, Hay 
1933, Lagos

16. Quarterly Industrial Production data revised May 1933» 
Federal office of Statistics, Lagos

17. Nigerian Industrial Policy and Strategy: Guidelines 
to investors, Federal Government Preis, Lagos, 1930

13. Manual of Export Incentives, Nigeria Export Promotion 
Council, Administrative and Training Division, Lagos, 
1979

If1. Metal Box Togo Glass Nig. Ltd. Conwanv Formation and 
Start-up. Industry KeW3, vo’1.,1, No 2, August 1982 '
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20. U id-Y ear Pooulation Projections by Staten, 1953-2C0C,
National lopulation C cassis si on, January 1570, laros

21. ilinerr.l Production, Janunry-Deccriber 1580; Poc’oral 
Tiir.istry of Hines and Power, Lagos

22. I'.orris I-rnd’oury Jackson le Hay Ltd., l i s t  of Hirer!an 
Breweric s, Arril 1885, • i’r gland

UIGUR-. 10" 81A

1. Investigation of Raw Hate-rials for the Production of 

Class Containers in South lager and North Nigeria. 

UNIDO Project DP/IUP/77/C20. XED Hunbolrit Undgog AC, 

1584.
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