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I. ©XXCUTIVE SULTIARY :

The vroject was initiated bty the Niger/lligcria Joint
Commiceion for Co-omncration with the headcuzrters locatcd
in Yiamay, 3Boulevard des Ambacsaces, Republic of Nicer.

The field research in Niger and Iigeria for the
profeacivility siucy took »nlace during the poricd inril 17
Junz 2, 195%, The research te=m was comnoced of thres Zolizhk
specialiste: ¥r J.Baniz (plant technolosist), r L.Czareciifcki
(team leader, and ¥r R.Gajecki (economist).

Tre project may be delined as being vrimarily rarket
oriented tut zlso combincs the vossibilitr of avoreciation

of the loczal raw-ma2tzrials basis. In major noriisn ~of vearly

ray-materials recuiremants, the rlass plant may use loeal

(SRS

rezources., The narket rese:rern done a

cavacity of 43000 /7.

There is no produciion of glase in kiger. The 2xistine <lass
containers nroduction cavacity in Kigeria, osiimated 1o te
21¢,0C3 t/y in 1983, does not meet tresent and notential

(fature) Aderand,

Lo

The market share of Niger is only about 2.5 v of the
+to0%2]1 comuincd Yiger and IHorthern Wigforia markoet. Thic means
trat ine¢ location of the olant in KRiger i3 noccitle only

1

urder the azcumniisn hat a majority of nrocduction would

be cold in Nirsorizn mariet,




T A Tyt - its : .
n both: Hirer and lorthern liceria, the roolorsical

row=nzt:rinle depocits for producition purnocic. Liff:ront
~rolicinory cveluatisns, done o far in toih countries, of

tasic raw--zituerizls racources such zas

: U I I R St R
The conditions 2f g¢luetrical encrgy and watcr cuvvly

—~— 3 -y -~ -
roiting srrstans,
-t — —~ o~ ~ ey b e - P < —~
stilitios such as heavy and 1i-nt 011, Jizcel 2il and
T7% 2ve lsc-1iv avzilabls in Hicq:ria from loc2) mrofucticn

t:writary, Ln 2vorovrizte, concrote Plant loczation mayv be
dotormined after the cimplation of geonlogical survevs of glass
anad Apaosits,

T2 vlant is zunpozzd to produce 60C00 tonns of plass
ar 137,134 ~illion of beer and zoft drink bottlag »er annum,
It is woing tc have two tank furnaces, each equipped with 3

antonatic foraing machi 15 6 G (zix section deubla mob).
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while ‘ha second coloured glass.

Tre rlazs nla hae to ovarate continuously during the

whale meriod of tank furnace camoairn Liscd uvon three




Tre minimum rernznent forzign assistance is acsurned to te
2 perzons and chould be recommended Ty technicel nartner,

The oprojcct is supposed to be a jeint venture in both coun-

The major conponants of the Plant ovarhead costs zare
nmanagenent and adninistration, foreien acsistance and the
tank furnaces maintenance. The srovortizn of overihcads in

ger 3.72 % and in Higeria 14.53 ;..
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The constructiism nerisd 15 acsumad to be 2.5 wvrars or

furnaces. The zoove assumotion impliess tho vroduction »rogra::

- 3 > [ -~ T . - - | 3 .- e e 1 R R - M
- Touity martici-atisn in totzl investrmont is acounnd to -
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$ap




he nmeunty 51 lomnms nedzd o Tintnes tho rroject is:

in Fi~:o» 2,053,200, 00C CFa,  cox 38,720,030 U3 2

in Kirgeric 43,705,421 kairz, -r 56,217,047 U3 A
Tre woraaoters of the Tinancial Trojiczet evaluziion,
czleulztad for the wwo locations of the Plant in Niscor and
nircriz, arc zg fo2llow

Licer Hireria

nt-raal rate of rcturn (IRR) 12.73 % 14,146 <

- i . - r’ -

A~ntabilitr of carital 11.65 % 16,14 %
crtatilite oFf invasiment 2,59 . L,32 7]
27 cranticn, zwecific.

cznitzl reluiranent 185,228 4/joc 132,510 B/ 3iob

imnls rate of returm 11.62 . 16,24 4
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Th: incluzion of inllation would result in rmore ontimictic

with rezard to zn inflation rate of 12 % ver znnum, the

\)

nrsject s2ums to te zn interesting investnent oovnortunity in
NI ] ¥

toth countries. This zituation imakes the choice of £inal lo-

cation of the »lant 4ifficult., It should be omphacized, that

' o £ - 3 a -~ & - ~ - - b}
2 full=-fizrod fracitilivty study can be =reparzd only when th
~ ~ . 2 - a3 ~ - ~
. aromster 2 the rroject ic fully idontifisd =nd the dezizion

on tha ernct location is takon by the roelavant authoritiers,

The rronont pra=fezsibilily coiudy has b2on nrepared in order
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II. PROCTCT 3JACKGROULD
4
The “evelonzont of glass oroduction in ifrica rnay be
consiltercd zs relatively acvanced in relation to other
infustrines, The market for class containers and also for
flat rlacs hos vexn iacreaszing, while the existing »nroiuction
do->s not £ollow up the develownmient of denand. Tﬂié cituation
inzmires African ccuntrics fo oromote =ffsrtz torwards =2n
2eeal cretior of the slass oroduciion Zevalopmend,
Trz folliowint tracuc of cuch elforis rad beon found duriag )
Yre UTILO misziocn Uo lilrer and Higceria,
e )
ome 2 the firct invectis2tions c-neerning the rlass
. oTuetion in difuria owas done by oarthur G, Sohmidt Intor- Y
- w~zignel Inc. in 19591). The obudr was devoted to ’
the analusis 27 aveilatility ~f vraw matorials far orlagss
rrocuction in Lireria. A numtcr of locations worc indi-
czt. 3 for ciffcrent raw matorials such ast sand, limostone,
“glomite ond fellccar. oince that time the slase nro‘uction
.
Yos smoem ronidle, At nreceont Zour rlacs nlants are in
aroratisn in Digorial
- 1t sal 2gv Daws Glags Ltd, (%2 furnnces) in An *bara, )
Cman siate .
- J21l%a Glass Co, 47, (2 firnaces) in Uzhelli, Bendol State
v
1) Invozti-ation of tre feaszibility of rlazs »roduciion
. in Li-irin, Arthir J, Jehnidsy Invernrtional Ine,
,

)
2oo0rt Do, 10C7°Z%, Doceonmbor, 19992, Raport cubmiticod to
Universnl How Zork, Inc, LmnirTe siato Suilding, Dew
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- Vest iirican Clacs Col.Lide /1 furnace/ in Port
Haracourt, Liver Zteate
- Ballarpur .iiieric Ltd. /1 furnzce/ in Foduns,
rraduna State,
ané onec ctill under construction
- Internctinnal Gless Co. Ltde /1 furnsce/ in iba,
Tuo Ztate,
The wost recent feosibilivy study of rlass rrocduciion

acae for .ijeries bv

.
v

Invegstnent Iinforzction and rromasion

Centre of the Federel " iniciry of Induskries in 1222 indica-

tes ¢till ~roving moriet nofentianl znd o-rortunitics Foar Shic
type of production in the country, Lithin the Tourth

suztlonzl Develoracent Plan 1021-05
have been considered in 3tztec : Orndn, J un, Licoc, ‘nankrn,
2orno,

Pl-teen, kono, ond Azuchi o e Hrno ctots

Govern.ent has also snown strong interest in buildin: ke

existing beer

-

actuszl production ol
- 3 Lo 3 5/ .
rlass bottles does not meet dezend « ihe present study
focuses ebvention on sziicsfaction of nceds within two oiant

mzrrete ¢ Jdorthern Li_erie and .irfer, The study tolkeg in

this way into consicerstion an economic inte-ration potenti-l

exicting between Hi_erdia /zZnclish spoken/ and Jicer /Prench

spoken/ countries.

-5, The Tztional

1/ Fourth Lationzl Develo
Plonnine Office, Isder
Lagos, vl 164-125,
ibidg,
3/ The Seven-up Co, ILd, iuports

:). 1:)}"166.

moct of

Jational

bottleca,

Planning,




Tirer

hirter with “er cooroximately & miliions nopulation re-

nrecents, in riiation to sigeria, much znaller market
notential for rlass containers -oroduction, within the zone

of Pronch countries Ivory Coast was first to il
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in nrimoting glass praduction. safter the Lomz Convention, the

Sorcrs Fo Dovelowmnenent Infusirielle (ChI) of CuiC

N i . . - oy e . Ty arey 1
rroduciion in 1778 for tihrez counirizst Ivory Coascw,

Unne> Voltz znd Jigir, TYhe study was verified by
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comrnendation was

Twa Uieocria/iiccr Joint Commiczsion k23 been in

na~3-cgion of 2 do

Ll (O

mont concerning an investisniion of

;.

~lacs nroducticn for dizer and o

v

mont ig limited to the =nzlycis of the Higer market and

roens g

+tive pow material basis with recommendatiion to make

a2 comnzrative anzlysic in Wigeriza, In thi< resnzet the

nrozoat study is a lo-~ical follow up of the nreviously made
rOGENTCR,

re precont study acsumes the moscitility of Lifer - Niferin .

-

~cononic integration, This means vhat the joints Liror +
Uarthern Nireria market notential serves aw a basic for

the dotarmination af the nlant cnnacity,




The nrajceted caracity exceeds the denand in KRiger only .

1)

and »robatl in all ZTAQ countries 7.

rerefore, the location of the vrlant in Niger »way te concide-

Fad
PY

red only under che assurtption that dost of vroduction will

~r > Y

be sold in iht Nigesrian and other 3CAS rmarkets.

(44

It ras also to be azzuned thav the

<3

rojoet would be o

tho crount sf investont to te ~ade

2]

join%t venture, a

exceeds orobarly the vossibilitics of Niger only.

1) Nipor and osivher D2A0 countrics rave exman-ed wrojocte

LS

“aoaation oF ftomaln snd verotoblus znd

a2f drinks,

<

sthor “ruits. Thic will of crurce increace de-ansd far

-
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elarns conizinars,




AXD 2LANT CAFACITY

1. The Goorrannical Scone of the Investigation.

Trhe object »f this investigation is the demand for
rlass containzrs in Niger ané Northern Nigeria,

. - 2
Kize» covers an area of 1,267,000 kn
i ’ ?

and hes rsached
a vooulation of 5.845 willion in 1982, Nigeria, covering

has an estimated novulation »of

The norihorn vart of trhe country embadics 10 states:
Joks=z, Kono, 3orni, Nizer, Kadunz, 32uchi, Gon~gla, Hwara,
21 teaun wnd Zonuz and the territory of the federal canital,
e oo=dezeribsd Northern Nigeria accounts for 730,885
thonaent kr® of arca or 7.1 ) of the whole territory,
Tre 2ntimaisd nonulation of this arca reoached 47.53 ~illion
‘v 1752, roprecenting 52.3 » of the whole zonulation,

m™a aksve facts chow that there is a distinruichable
cancsntratinon of economic activity in the 3South, This

T bl
roraric 2130 the boverages

[

nd 2xisting glacs containers
nmaduetion,

-

Troduct Definition.

Glas3s Contuineré co'.r a wide range of products used
as nackarss. An intrsiuctory market analyeis has restric-
ted the investigation to the demand for bottles for two
kindg sf beverages: beer and soft drinks, Bottleos of

cimilar tyne are used in both countries:

.




for becr: voluuics of 0.33 1, 0.6 1, 0.66 1; )

~ for coft drinze: volumes of 0.2¢ - 0.3%3 1.

The ccloring of the bottles is: white, grmen w«nd amber.
Boside a vigible expansisn of beveraces nroductiion in tha
last ycars (in Higeria in varticular), both countricc air
at a diversification of the ovroduction, inclucing fsod-
rrocescing. This indicates a growth of demnand for conta-
iners other than bottles, such ac jare, glass ba2lloon-,
nhials and others, in the future. In comparing with the
demand for berr and soft drinks bottles it is ne-~ligatle
at nwresont and will »robably remzin co in the nzar Matrre,
According to the bottles (Hizeria) and bevcrages ~roducars
nrac 211y 211 circulating bottles return nnd *he dam~-rd

for new onos ic due tas )

- growth of beverages nroduciion,
- tachnclogical loss a2t filling u» bottles,

1
- distr 1but1ﬁn loss,.
Returnable bottles arc cubstituted Ty non-rciurictle

v ~

5 a6t the most »~F

ck
o)
2!
<
¢
vJ
vy
ct

ones and metallic cans, A ihe
vrocuced teverages ar: s5old in.cans. A snall rice of this
share is possible (in lir~sria in narticular) cuc to tre
market wenstration -f arcas away from towns, the buch in

marticular, A growth in dznand for returnaole betiloz is

2lso nossible, but not bafore the end ~f 1934,
These notential new facts do not chake the leading buci-
ness of roturnable bottles used as beer ond zoft drinke

containers n~itrer 2t prezent nor in the future. .
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e The Harket in Niger and Lorthewrn Figeria

1. Fethod of Investisation,

N

Two senarate metheds of investiration have been
chosen fsr Higer and Xigeri taid , t1
¢ ig and Xigeria, taiiing account of the

distinctiion betwecn them in regard of:

- gzeneral level of cocial and economic develonment,

- beverages and bottles corsumption aad »roduction,

- crranizaiion of information and statistics services.

IZirser has no glasswars rrocduction as yet and all

her denond is setisfied Ly means of imnort. The cole

. . - .. s e s eenl
beor and £oft drinks rorocucer iz 3ranirer in Nizmev 2nd
! e N

: . . - . -
L L - U MR L T S s TR R e T $
e 200 JNe QoA VLG LnaeXeinrn mIosi-

“he ceriet snelrcic besan b oonalyzing Zota on nro-
ductieon snd rsroductilon emoteily fron the rederc) Liniziry
nan=rclioble ond dizect int_rviews toretiher wiih cun:ul-
ations with o -oszen o7
carried sut., .. similar wrocedure wag =zvplied v esti-
mating the zreosent ond potential n»raduction of glass
containers in the existing glass-works in the chruntry.
It iz importcatl to underline that the lotect
ctatistical yearbooks in both countries ineclude infor-
mation ending on 1979,
. The un~-dating cf the main time serics required research
ond verification of many sources, and ~1lgo intorviewing

tiie ~roducars,

T!!E!!!!!!!!!!!!E!!!!!!!!-!!!!=-!!-!-----------‘
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Time cexries describing the growin of »raductioson ~nd

L 3
~yy - 3 L3P N - .
beveragecs consumntion ner canita were applicd to »redict
- ~ 3 TI. 3 3 - .
future boattlos demand, Honce 2n indircet mothod of octi-
2 > - -~ 3 . - . 3 3 B <.
natine the bottles derand was u2sed ¢ariving ITrom the
. U N 23 2 A-
boverases concumdniion nrediciionsz,
m LS RN PRI p SN 3 [ 3- -
Two "reliminayy vorisrnie sf ectiotisn worms elavratz?,
2
~ : p PR Ea - - T Y o~ T s I
The Firei ane ngsed tho rosressiszn annaziroiz, wheoroeoo She
secand was Tosod unsa tho agzumntion that the demind
2111 eryae o onoonnziont ccarlt rate lower e o eno
-~ e »y d i v s
Jadas € LA « e
"V Fiwet yowices nerguvid »oiiaziliter af cimtiniiond
" LT o P Eate dnl L. a : 3 . Pk - i . -
Aasa TeTore 17070 2tiiined I ffieinl ozuresz In
Tireria,
v
“re seeansd ~na 2llswed nnderezticocicn 2f ~t-ooionian
>
in “he vazsit, recalitins In coverscsiitntianr e orririenl
B R R Y T A SR LS o Rl o e S S S Sl St 2 e I a B A R
[T SRY A L - e w . (PR [P i dean LA G PRI ey - l..- - -

L 2 mm i~ e P
‘he second variani, as ore reliadle, rac seen uzed

-

. : *

2g oririn for estimzting the toitles denand Including
specifics of tha to%ttle market and taking anp-rooriate

naraneter assumntions,

The following d=tz on immorts of ~lacoware came

v from threc sources:
- ol (0ffice de Zromotisn de 1'“ntrenrice Nirseriennc)
~ Dircetion de la statisiirue et de Comntos Natiornauy,

- Jranifer de¢ Niamuy.




Table 1

Imoorts & Glassware Lo NifFer in the Yoars

1579-1981 (OEBH)

Name of Article
nd 1its Origin

1979

—- = = =

1
I ]
1. Bottles, FOLE | !
.. [ |
Glazs Zelloons | tonne . 136.952
- Prance | I 102,200
I ]
- ”~ o~
- Soprany I ' 33.162
. )’ ]
- eol-oium -
D e e e e - | IR
|
o R Jrlinoes tonne : 941.0
3 - [P RN, 1] A Ve -l l - ' 7
flozzs hi~ls i I
J I
* Cooennsloviiiia i ] 56C.0
i I ey
»22in | i 12735
frorce | | 6C,0
I 1 »
Uriced ddne om ! ! 12,0
- . ! i -
ileeria | :
e o e e o . e e - = —— il Stk
. riinory Glacs Jars | “oAane I To¢ .0
! I
Toroaee | I 1%37.C
. N
Selriun ! | 21.0
; I 7.0
L4
United {inscom I I
______________ === :
Y, Lavoratsrr, fnoraa- ! I i
citie~l and other i I '
Clnse { I i
2,1, 207, Gless | kilogranine 80.0
i France | I 20,0 1
| " I |
4,2, Othor Glass ; '13,319.0
7 AL '
France i _L1 )’51)0(-"

' 1 “i' [ "'OO . O
L

F=——— -

I 1980 ho51

25,C30 c,013
oL
| - D32
- L2t
1,027.0 : 553.0
]
I
439,06 4 147,0
L 485.0 : 510.0
- -
!
- i
1@&: -

503.0 316.0
503.0 § 316.0
14.,000,0 65,C78.0
65,078.0
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tnhle 2

N - v n N A = - e
1 Toooxt of Un@inary Rlec,: BatHlog o 0 Tore Ipn o'

Lonye V0 = 10

/Direction dc la Sl biotlows ot te Zon ten Joliornony/

vl ion i Lonnes, value in nillions CFRA
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10073670 o.fo): 53,80 181,755
| | I
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2040 INCY Ge2181 8,370 | 15,4359 ) 34654

| 1 1 I ! | | |

D
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()]
&)
(&)
™
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(&)
[ ]
)
Q

|
1
I
!
17,5621 onoan
I
i
I
|

!
|
!
t
|
1
!
l

motal : 2463 47.t'?‘ DB T :1n..H;c: 1555, ﬂ*“'1,5 169 t?ﬂ.,19'85 589:
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Unit of .leacure I 1430 : 1701

Xurber of tonnca 1
of 3ottles

Mumber »f Botiles

in ~illions

e o = —
-
.
-
()
~

x) - estimates of the Eranirer annaseront

-

LA B IRAT T TR vy e} ' e o .
Maakor o Dottlos o cusht ip b Jeops A7 H=1707
(bBronizer do diroaey Lo Tl cith D oonndy)

~
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1.0210

]

1983

5.0

1.6%90

1984%

634.0

1.550

A
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It is hard <o derive e¥nlicit and exact conclu-
sions from the above, The OP.N statistics are as much
erraoneous 25 inforrations cf the Bureau of Statistics.
Data in Teble 3 concern the dotitles domand of the
leading vroducer, but alone.

Tawever, thore is no Joubt that osrdinary glars boitlcs
Aominated the imnoris of claceware ta Hircor in b

vears 1572 - 1521,

. . . A - i} ..
S ~e h A Il e FRE N o] ~e™
eZe?. Domard Tar Tovernges in nifar,
. e d e %A af A - : B Son e
e cotinatisan i oo vnoang wus ferivod T _

*hn anrenmntian "aple A 111 luzir-tlz sooeniisYl dads
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Time seriec from Table 4 have besn used 3o :rtinnie
seononetiric models for development'trends in be.r and
soft dérinks consunmiion ver canita, zrnd fron thera
a preliminary future demand for beverages has been
sredicted., 3Such vrocedure seeme to be more accurate
than the demand estimation based on existine beveragec
vrroducing vlants outinut cavacity.

At prezent (198%) these are exploited in 63 ;i in beer
and 67 % in soft drinks in Niger.

There is alco a possibility of including social and {
econonic factors and facts in our oredictions, having
influence on the level of beverages consumnption,

From many estinatcd cconometric models for deve-

Jonient irends in bhevera~es consumpition per canita
, K] A 4
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. X = Estimated by Drenicer de diarey
Sources: Brauniger de Iianey,

1978 = 1972 du Niger

anruairc stelisti:ue

rule 4

Concumption per
canita in litres
Beer | Soft Drinks

0.57
0e53
0.21
1,07
1,74
1.4%
1.47
1.49
1,64

—————-——————————————-—4————-——

0.52
C.55
0.61
0,76
0.92
1.1
1.25
1.20
1.69
1,66
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the ones satisfying all

have been choscn.

Fodzl of Zeer Concumption ner

staticsical requirem-nte

per Year in liires

~

< - 3 . 3 ~ <Ay

] - dnterwinntion cocfficient,

. s . N
g - oiandard dewviailiin,
vy AV TAYY A A T A " &
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v ~ N — § ~ -
3 - Imroin - Jzatron sittiziic

0,141526 t ~ 0,835192
(16.0571) (15.2610)
Y2 = ¢

Rz = 009699,
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pexr Capita in lliger in the Years 1974-1285.
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Picture 2, Znmoeiricsl ~nd “heoretical 358t Duirl:
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>
3ased unon enmiriczl stservations ont Shie cv-ltiano]
models a mean vearly rate in concumsilon ver caniia
in the investiszied period hés be-n ectimoted. It
has reached the vclue of T = 3,37 )5 Do becr ~nd
r = 13,89 % for soft drinks, ,
The so-obscrved rate is cuite high and will be hard *o
keep in the near future, in snite of thc 3till low
absolute level of concumption per canita, comvarcd
with liigeria for exeairple.
The gencral social and economic situation in Niger ond
» its nersnectives suggest a scentical view. Howevcr, '
a conciderably high regularity z2nd a vigible cvolutionzl
. ;

nature of the baverages consumntion develoonment have

to be noted, justifring the annlication of a similar
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wered 42 2023 4., znd dut togothor wit

rate for the future veriod.

Rows 3 and 4 in Table 5 show the estimated beer
consumption »¢cr canita based uvon two different
acsunretions.

Row 4 in Table 5 shows the estimated becr consumntion
under 2 vessimictic assumption of a drop in growth
rate of the consumntion ver canita to 6G % of its
21l vears mean value in 1974 - 1983.

The estirations were based on the consumption in
1643 and a consumption growth rate =f 8 % ner year
in total (2.77 ;5 mean povulation growth per vear +

5.23 ;. cean consumpiicn Ter capita ner year).

cnsws the estimztzd concunntion of coft
f-inks jaking cirilar assumptiiong in row 3 @nd 4 as
The observel sezn frowth rate of coutwiotion ner ca-
~ite 9% 13,28 5 mor vear in 1974 - 1983 has been lo-
nh a po ulation
zrawth rete gave 11 .. indiecating tue nean growth
»a%e of seft Crinks nEu Tptlfu bor rcar in Hirer,
The nrediciion of the denzid for becr botil
was “inally reached using the estimated cdemand for
Seer bascd oan the mean growth rate of the total con-
sumntion of r = 8 v ver vear (row 4 in Table 5).
3imilarly, an estimate based cn.the nean growth rate
»f 11 o ner vear (row 4 in Tablz 6) was taken for

soft drinks.

-

o
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By lowering the observed per cavita cencumption growth

rate for the nurpose of forecasting the future we

to reach two objectives:

a) to reflecct the major ovinions exnressed in Niger and

Mireria on the r2lative slow down of econcmiic deovelrormant,

L

and
bl to maks the study more reliable if it ic tass

"ozreful"t or mecimictis rathor than ov<timistic

- ~ -~ rd " ~ P L I o -~ ~d vy e P
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. ' Table 5
The Estimated Dcmand for Beeir in siger
in the Years 1984-1G94

Row Fame ' " J9ss ' 1985 | 1986 | 1939 i 1990 |} 1993 1 1994 |

———————————— 4 - . -.' — -l - W ww o= J up cam  wem v T"  emm s e - e e o e wme "- ten wm ws o= +

Beer Consumption (p) i 1.009 1| 1.697 1 1,784 | 2.041 , 2.126 ) 2.377 | 2.460
1 vper Cavita (exp) i 1.7 : 1.888: 1.925 § 2.276 1 2.,373) 2.664 1 2,761 |

in litres (O) boq.974 2,079, 2.186 1 2,511 } 2,621 2,952 ' 7.063 !

———————————— J-'————l-———-‘————-‘-———-}————-—‘—-———L-——--——.L

Tgtimated vorulaticu | ! ! I | | | x

Form Rate r = 2,77 & I | | 1 L : : !

———————————— - w e e ———-‘—'———.“- - m e e S FEE s S MR P MDD e cE WIS YR e Sme e

Tstimated Beer (p) R 9.934 -1' 10.766 | 11.632 ! 14.844 | 15,890 119,285 ! 20,511 !

Consumption in ! | | I | |
3 Niror in (exp) t 11,058 | 11,977 : 12,551 | 16.553 | 17.736 121,613 1 23,021 |

millions of | } I f
I litres (0) 1 12.187 1 13.189 1 14,253 i 18.263 L 19.590 :23.950 p 25.579
—————————————————————— '— - am = —— e s e GRS N sy Gum SED AP SuD GW TED TS WEE =SS dus W

T'stimated Beer l -: I ! J | | !

Consumrtion in Niger ! | | § ! l

in millions of ! 10.26 ' 11,08 ! 11,96 | 15.07 | 16.28 |20.51 1 22,15 |
II litres r =8 %. | { 1 I I | | |

E‘Jz Zeir ————————— l - Ems wes W ~' -ip N . - -l— L B J - a ANy e L -y G _i oy - o e -l - e e o i

The mean errors of estimation in row 1 were 5.47 # in 1983

and 5.80 % in 1994, and were thcrefore very low. .

ép; - pesimistic, (o) - optimistic, (exp) = exvected

v) and (o) are the lower and upper limits of the interval forecasts

radeé at 10 % significance level.

[AM]
i




Table 6

Estimated Demand for Soft Drinks in Niger

in the Years 1984 = 1994

tow  Row Name B eoe 1 "toss 1o aose 1 1990 : 1004 -
Consumotion (p) ) 1.685 1 1.921 1 2,186 | 3.623 | 5,907 T
1 por Capita  (exp) 2060 Uo2.373 Do27m )o4s1s ) 8.9 !
in litres  (0) | 2.3 | 2,826 | 283 | 6.014 ,  11.074 ,
T T T T Estimated ! i r I
2 Forulation b 6,174 1 6.344 1 6,520 V7,273 | 8.113 !
r = 2,77 ! l 1 | 1 |
---------------------------------- - s e — - = - o
Estimated Consumption (p)10.409 : 12,180 : 14.253 : 26.350 I 47.923 I
3 of Soft Drinks (exp) ! 12,718 | 15.054 | 17.826 | 35.041 |  68.879 I .
in millions of ' o ! ! » S
litres © - ! 15,028 | 17.928 ; 21.405 1 43,740 | 89.843 P!
Variant 1 ! I ! | I
—---c----- ST et it il iniaintiiiad it -
Estimated Consumotion |
4 at r = 11 % in millions, 11,10 | 12,%2 I 32,68 | 20.76 ! 35.52 I
| . | )
of litres 1 i | ! :
Jariant II : I | I ! 1

The mazn errors of estimation in row 1 were 9.77 % in 1983
ana 16.35 3 in 1294, and were thercefore almost threc times
hicher than the ones in the estimation of tre beer concum-
ntion. ‘

(n), (o), (exp) as in the Tadble 5
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Sacer zné 327t Drinks Procducers

The lack of reliable statistical data unables
accurate calculations neither of the volume of vip-
duction nor the cxisting production cooacityr.

According to cdata availatle in the Fzderzl Ministry of
Industry and Trade there were 36 beer nroducers and
" 64 soft drinks producers in Nigeria in 1982, The
ccnzuliing effice Iorris zZandbury Jackzen Le - lay ILtd,
“ngland, stated that in 1982/83 therz were 47 beer
producers in Kigcfia, and their existing croduction
canacity amounted To 1215 =million of li<res of te:zr
ver year, with a oulanned exparzion to a canzcity of v

2095 million of litres of beer per year in ike nearest .

ew years, A4 ouick growth of teverages vroduction in
the last three years is a fact, and the leading bear
nroducers are: hkigcrian Breweries and Guinness, wha-
reas the lead in soft drinks is taken by: Nigerian
BBttling, Jeven-up and Union 3everages.

2ur estimations show a procduction of 990 rnillion of
litres of beer and 878 nillion of litres of soft
drinks in 1282 with an existing vroduction canacity of

1C95 million of litres per yecar. This indicates that

the existing production capacity in iligz:ria is exploi~

ted in a higher nercentage that in Kiger, o .

R

3.2.2. Dermand for Zeveérages in Horthern Nigeria, - .

sinilarly ag with Niger the estimation of the )

demmand for hottles was paszd on various verified

L_—______——“
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Ay
st-lizcticel data on the dovelowment of consumption

per carita and the crowth of vopulation,
Tatles 9 and 10 show datz on home production and the
imnort of beer and sofl drinks in the years 1970-1952,
Contrary to Niger, the imvort of both beer and
soft drinks was the great imporiance, cspecially in the
period of 1976-1978. In 1678 a formal ban on inport of
these prsducts has been introduced. Lone the locs Jduty
statictice show that this imvort, however smell, still
exists (for examvle Seven-up importc all of its bottlec).
The éecmand for botitles in Yimeria wis ev“luatcd.
in a e¢imilar wey as in the case of kiger. A gpecific
nrodedure has becsn taken to sevarate the market of

\ -+ - NT2L s mad
Esrthern Nigeria,

Table 11 : hows <he consumntion of teer and coft

Contrary to the genile and evolutional srowth of
bQVCraggé cousuinption in Nizer, a Qisibly exvancive,
exnonential rrowth of boih ihe loizcl concumption and
per covilz can be obsoerved in Higeria, in particular
in the poriod of 1980 - 1082, The empirical mean growth
rate of becr consumption ver capita per yéar rcacted
o vzlue o7 17.40 5. in the years 1670 - 1982, anéd for

the coft drinlkis contumntion ner ¢

o

pita 27.98 5

accordinrily l%*%% ~ 1. = 01740, 9.55/0.85 - 1 =
= 0,279%), voc firmirse in

table 11)

Uadols of 1hd develonmont tronds have beon evaluntod

Lt

: R . 'Y, A - . K]
4y onotlish b o ervouth orate ror yenr roludine
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>
Table 2
done croductinn ond fneort of Scer
to lir~eriz in the Yonrs 1970-1952
i -F-——=- e - -z = = = - — - .
ome Iroduc-y Import in ! Import in |, TFotal upnly
Teap b tion in mil- | millions 1 =millions of of lecr in
| I lions of of litres | Naira b 03310ms of
; litres ! I I litres
T~ T T T =————- [ == ===
11970 | 105.233 : 1.522 0.548 : 106,755
1871 1 131,350 I 2,991 : 1.107 134,341
I ]
11972 | 164,937 L 331301 1,259 : 163,057
I
1973} 214,828 T A 1.279 I 213.100
I ! I
1974 1 2%1.282 1 5,418 : 2.759 | 237.700
! ) b r o R
11975 | 293,74 | G0.453 1 31,930 : 574,200
! .
1975 b 227,420 ba41.020 | 48.520 I 515.400
i i i
1977 1 232.333 | 180.545 : 72.424 | 482,928
l - -~
1973 | 487.06% : 12,605 | 5,522 : 195,368
] I : .
1977 ! 500,272« 1 5505 2.477 I 505,777
! I !
1950 1 526,881 ;|  8.z20 | 2,699 | 529.101
I
n ,
1981 | 818,517 b- | - | 013,517
1082 1 ©90,000 | - : - I 9%0.0G0
! 1l

3ources: Annual'Abs ract of statistics, 1¢
Tablc.G, 17, Gucrterly Incustrial Procuction Data
Revised, years 1979, 1080, 1981, Innort staticztics,
Field

Federzl Office of Statictics, Lagos,

Regeareh ana Cuwn Lstimates.,
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) Table 10 .
X |
Home Production, Imvort ard “otal Sunoly
of Soft Drinks in Vieerin in the Years
1970 - 1982
P dome Produe- ! Import in ! Imvort in ! Totol Home
Year I tion in mil- ! millionc | millions I Supplr in
€2 | lions of | of litres | of Haire ! millions of
| litres t | | litres
I R e
1970 23.852 I X I X I 33,852
1971 | 50.196 : 1.237 : x : 51,433
1972 | 56.962 I 0.667 i X ! 57.629
I i f !
1973 i 2%.964 ; 1.059 i x i 84,623
1974 : 119,320 : 0.395 : x : 119,679
, 1975 | 140,109 ! 1,241 | X bo141.50
! I | I
1976. |  182.255 1 3.640 | x | - 185.895 -
1977 : 191.004 : 58.766 : x : 249,770
1978 | 209,130 | 24,743 I 21,142 I 7233,873
i I ' |
1960 | 323,377 : - oo b sesz
) 1981 1 515,110 | - I x I 515.110
i i i i
1982 ,  878.000 ;- | x ,  878.000
! i L L
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) . 7able 11
Beer and Soft Drinxs Jonsumption in Kizeria .
in ire Ycars 1970 - 1932
Year | Bser in I 30ft urinks rPopulatioJ 3ear Qon- 'Soft Drin-
] 1illions jin millions 'in I sumction ks Con=-
{ o2 litres jof litres I=millions 1 per Cani- | sumntion
I " | 1 ta in | in litres
A D eV __aiitres
] i )
1970 | 106.755 ! 33.852 | 66.086  1.62 | 0.51
1 1971 1 124,341 | 51.433 : 67.739 ! 1.8 I 6.76
l l . ' '
1972, 163.067 | 57.629 I 59,432 ) 2,42 1 0.83 ’
l |
1973 : 213,100 : °4.623 | T1.168 | 3.06 : 1.33
1974 1 237.760 1 119.679 : 72.947 : 3,26 I 1,64
! I |
1575 | 374.200 | 141,330 1 TA.T70 1 5,00 1 1.29
] I |
1976 | 515.400 | 185.895 | 76.640 | 6.72 | 2.43 .
1977 | 482.928 | 249.770 : 73.556 ! 6.15 I 3,18 .
1978 | 496.868 | 233.373 1 80.563 1 6.17 | 2.19
: i
1979 ' 505.777 } 158.619 | 82.621 : 6.12 : 1,92
] I )
1980 1 529.101 ; 323.377 ! 84,732 1 6.24 I 3.82
' I I !
1981 | 818,517 : 515.110 | 86.897 | 9.42 | 5.93
1982 | 990.c00 | 878,000 : 89,118 : 11.11 : 9.85 ,
I | ')
- e - l ————— J ~~~~~~ |— -— - — —' ----- ' ——————
Sources: Tables 9, 10, Mid-Year Population Projections

Commission, January, 1978 and Own Calculations,
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Pronm mary models tostcd osn a comouter by the
classical method of least scuarcs the cnes ovroved to
be best statisticzlly are zTresanted.

Fiodel 2f *he Develsormient Tronéd in Zeer Concumntion

.
~rdi -

ner Canits= (;1) in Niceriz in the Yenrs 197C-1G82

in litres

0.146717 © + 0.493546
(10.84&9) (4.6165)
SN
11 =g
0.0145
0.1824
025639

DA
O.\)‘f.’_ﬁy

=
n

sln

Ty In
D

The model with She zencralized exponential from 14

ovroved to be betier in agrecemcent with emoirical
0.%389402 Int + 0.07159 t + 0.334337
(2.0049) (2.1594)  (2.6849)

Y1 = e

="
]

0.23°0
= 001616

/2]
[
=

!

I'1 in =0 . 2700

1.2077

<
1

3 I o S Ym 4 - vy e - . -3 Sye o~
néicoton Lhat one may conoider Lhe exictonce of

b
jo
e
48]
’.a

-
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~
’ 0.553402 =8% 4 5.573199 - 1
. r(t) = o7*77"ve TR veio
s
The t-student statisties in the Yy model, however
snowing the significance of parameters on the level of
1C 3, are lowered compared with the 3? model.
Zrrors of estimation bazed on the Y? model were lowver
4
than the ones in the Y? nodel,
Picture 3 shows empirical and theoretical values
. of Ty

Y,

1,51 :

g5 . enpirical ‘

< theoretical ‘
7’5 1 . s
s
% . » o
. 551 . ;
»
35 . -
! s s

H

45 1

LN . .

70 8c 82 t

Ticture 3. Beer Consumption per Capita in
Ligeria in the Years 1970-1982,

liodz1l of the Develonzent Trend in Soft Drinks

Conzurniion per Cavnita in Hireric in the Years

1970-1232 (zg) in litres

0.202776 t - 0.692365

(10.0063) (4.30448)
Y2=e :




R® = 0.2010
sy, = 0.2733 .
D =

1.19569

Picture 4 shows emvirical angd ilheoretical vzlues

. . . .
in accordance with the estimated model 15 .

o empoiriczl

x theoretiical

L J
Re
1 O

N .

0 80 g2 t

Picture 4. Soft Drinks Consumption per Capnita
in Nigeri=.

Table 12 shows preliminary variants of estimated
derand for beer in the Years 1283 - 1994, The ontimis-
tic, pessimistic and expected estimates were evaluated
at a level of significance of 10 %, similarlr as in
Niger. Estimations showvn in row 4 were obtained by lowe-
ring the mean rate of bezr consumntion per cavita ner
year from the observed 15.80 % to 9 % and adding the
mean population growth rate of 2 %, i.e. the total
mean consuzntion growih rate was taken to be 12 % ner
years, as comyared 1o ithe observed 18,70 5
The mecon srrors »f c¢stimation in row 1 of table 12

f ¢
were found %o be 22.89 ;. in 1983 znd %%2.12 % in 1994,
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Tstinmated Demand for 3eer in Nigeria

in the Zars 1983=1694

it mm in Kigeria
Variant 11 »=12% per Year | I

Table 12

mEn e Gmn PER R Gus WS WEA WLe NN YRR WER Gme WV SUR WES R GUF SUG WER LD GER MNE IR MMD GME W TE SER AN GER GAP Wme S bWl e cwe M OGN IR ST GUD ARS Gmp o e

Row i Row Nane I 1683 ' 1984 ! 1985 ! 1986 : 1990 : 1994 J
? I Bzer 1 . o { ! ! ! !
b i Comsumption (p) 7.7568 3.808 9.959 | 11,228 17.607 26.044
! ver Cavita (exp)l 12.802 1 14.825 | 17.167 1 19.880 1 35,752 | 64,2741
J in litres {0) . ' 17.835' 20.842 ! 24.376' 28,533 : 53.896 : 102,544 ! '
2 | Estinated l l = | na l P PO W
| Population , 91.395 | 93.732 | 96.128 | 98.585 = 109,067 | 120.660 Ne
ST TAC TS TTTTS -"--1-:-“‘r-“:1 ----- afiionibani ety '
stimated () 709.957 , 825.591 957.559 , 1106.924 , 1520.343 3150,517 |
3 b Jeer uon"unntlon ! ! ' ' '
Vapisnt I: in Kigeria (expg 1170, 0)9' 1389.5717 : 1650.229: 2355.104 | 3899,363 : )777.581:
y 1n million °(O¢-, 1630. 030. 1959.562 | 2380.129 3380.190 ! 5878.275 | 12404.645 |
e e —— SN T G U | Rl s e e m = - —
! BEstinmated Begr 1 | ) l )
4 i Consumption | 1108.0 1 1242.0 1390.0 | 1558.0 l
[

n
N
N
—
(@]

i
3856.0 |
i
!

L--—-——-———-&




Table 13
wetimated Demand for 3oft Jrinks in Nircria
in the Years 193%=1094
Row ! Row Mame b 1083 ! 1084 i9es ! 1986 ! 1920 ! 1994 !
R e D il i le = - o IR ) - - - - -
| Soft Drinks (p)] 3.298 % 2.€151 4.3509 1 4.9331 6.399 1 4,456 |
i Uonsumption 1 1 1 i i i !
4 , rer Cunita (exp) 8.555, 10.478, 12.833, 15.718, 28.880 | 64.,992
| in litres (0) 1 13.812 17.141) 21.302 1 26.5041 51.362 | 125.528 1
i Tq:‘:qug R r--=-  ntaatn el e === === -1
2 ! }Snﬁiéélon 1 91.3951 92,7321 96,1281 98.5861 109.067 | 120.669 |
— e el - - - ler = = = - [ R ST -t = o o - J 1
z .JutlA.A ~ted Uoft ' I ' ' l ' l N
3 t Drinks (o) 1 301,421 3557.588) 119 509, 486.325) 697.220 527.8%4 | -
w«%&n‘c ! Consumption (exp) 781. 884: 982.1241 1233.611 l 1549, 5:51 3149.855 1| 7844.469 ! '
} in Ni rerl'x in { H !
1 mln of 1. (o)) ‘l 1262. 348| 1606, obO, 2047.719 | 2612.923, 5601.900 i 15151.104 |
! Estimated ! a | ! ' ' '
4 ! 3oft Drinks I 1018.0 1} 1181.¢c ! 1370.0 115%0.,0 ! 2870.0 I 5212.0- | )
VYoriant ! Concumption | { | | | i i
11 v r=16 ) | [ 1 ! ! |
J/
. } ‘ 1
|
i
; \
- — . !
|
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Table 13 shows eztinated damand Tor 5ot drinks evalu-
ated on cinmilar nrincivles. Row 4 (variont I1I) assumes
that the menan consumptiicn growth rate per carita will
cach 16 3 ver year in the veriod under investigation
(tre emvirical growth rate in the period of 1970-1982
_had a value of 25.55 i, and the consumpiion rate ver
capita reached 22.48 j)). Thus the above assumstion is not
only conservative, but even vpessimistic reclying on sta-
tistical cdata from the while investigated period.
t is imvortant to note that the mean crrors of estinma- .

<ion in row 1 of Table 13 lied betwesen 34.22 % in 1983

anéd 51.86 ;i in 1294, and were thzrefore rslaiively high, .

Q.

Tables 14 and 15 show estimated demand for glass for

bottle nroduction and Table 16 the resulting quantity of

the non-satisfied demand.

Variant II aovneared *to be visibly close to the nessimis-

tic estimates dcrived {rom econometric models in 2ll

cazes and therefore has beesn finally chosen as origin

for estimation, .

The riarke: of Northern liigeria has becn described by .
the sizoc of its share in the whole market. A vrelininary

velue of Ii, = 0.33 (%3 %) has becn teken basing on inter-

views with leading beer and coft drinks nroducers,

The norihoern vart covers 80 % of the whole ter-
ritory and over 52 3 of the population and therefore
a growth of its share in the market of C.6 % per year , «

has bzon assuned, .

Tararmotera of the estimatad demand for bottles:

n ~ numbsr of rounds {itrins) of sne bottle in one year and .
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4

s - the nercentarse of technoloriezl

losc at iturnover have teen deternined basing on inter
views with beverares vroducers.

~

The latter guoted the following values for varameters:
-~ beer: rumber of rounds in a year from 6 to 135
total loss, that is technological at filling
up plus distritution loss)frcm 4 5 to 10 %
. related to full year oproduction.
-~ 507t drinks: number of rounds in a year from 8 to 15;
total loss, that is technslogical 2%
£illing up rlus distritution loss,from 3 to
8 i related to full yezr production,
Explanation of the table 14 (table 15 follows the same lcgic)
' Row 1: demand for beer in mln 1 computed based uvon the cons-
tant growth rate r=85 ner year. Initial consumntion
KBB = 2.5 nln 1.
Row 2: as row 1, r=125, Kgs= Koy X (1.12) = 990 % 1.12 =

= 1108 mln 1.

o
[
o]
b
'y
(@]
t
(@]
ct
0y
]

Row 22 The beer market shars of lerthern Uizeri
Nigeria beer market is assumed to increase from
Hc = 0,33 Yo Mc = 0,40 over the period of 1983 ~ 1294
with the yearly average change of A = 0.Cé.

Row 4: The demarnd for becr in Niger and Northern Ficeria:
(Row 1 + Row 2 x Row 3) in mln 1.

Row 5: MNumber of bottles 1o be filled NB is computed basad

’ upon thre formula: Denand for beer (row 4) in mln 2

divided by everage cavacity of one becr bottle 0.66 1.




foralas

wheres NB - number of bottles to fill
A HB - the yearly increase in demand fer

bottles Np¢ = NB,t - HB,t-1

19}
!

vercentage of losses: technological
losses at the filling stzge oplus re-
turns losses

n - number of rounds {trips, of oune tsttle

a year

2ow 7:Demand converted o glass DG is computed tased uvon
the demand for bottles and the weizht of an average
bottle:

DG = DB x 0.54 ke of glass v2r bottle
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= . Demand for Glass for Bottles .
R Table 16
Production in [iger and Korthern liigeria
- e e eme e e e e e e o T T T T T T TS T
I vern . Estinmated Outout I lon-5atizfied
Year | fﬁg;fgnég i Canacity in : | Lemand Tor Glas:
ca P onns j  dorthern Figeria | in thousancs
| ) i tonns
-———L—————-————-————-—-—-———--’—- ————————
| |
1983 : 30.1 | 10.0 : 20.10
1984 1 42,12 : 20.0 | 22,12
I [
1985 59.23 i 25.0 l 34,23
i
1986 | 0.5 45.0 L 4545
1987 | 117.50 : 50.0 ! 67.50
i
1958 : 143,90 i 50.0 | 98.90
|
1989 |  185.60 : 50.0 : 135,60
|
1990 | 228,102 : 50.0 ! 178,102
|

- e o o o o - o - - | U T mm -
I 1 iz of -
hen eation
I he-e | furnace i —98
___________________
1=, - r
in onere- i etel 3ox Toys 3 | Arkarn, Orun
tion | Glass Ltd,. i I State
1 ..
i Declta Glass : I Ughelli, Dendel
i Col.Ltd. : 2 { State
West African I Port hHarcsurt
A ~ 4 : ’
i Glass Company bLtd. 1 i Rivzsr State
j Ballaour Higerﬁa 1 | xacdune, Kefuna
i Ltd. i I State
Uncer j International I I abe, Imo Sicte
construc- i Glass Comnang ; 1 I
tion : Ltc, L |

The total installed cavacity estimated by ibetal Box

x) . - .
’ Toyc Glass ) in 192 was for becr and soft drinks

¥) Industry JMews, Vol. 1, Ho 2, fnrust 1232, v, 0-7




bottlars = 440 million bottlaos/znmm and cotimased demand
for becr and coft drinks bottles - %280 millisn bettles/anmum,

The above nentionsd estimation scems to be overestimated for
oroduciion camacity and underestimated for demand. The major
praducer of btottlss - HMetal Box,produced in 1680/81 - 183 nln
of bottles which was equivalent to 77748 tonns of glass.,
Delta Glass which sitartad ovroduction in 1930 »nlanned to
praoduce a»proximately 120 million botiles ver year-
equivzlant to aopr. 55000 tonns of glass. Completely new
factory - 3allanur Ligeria, started oroduction in llay, 1983,
Yoarly covacity was planned to be 30,000 tonns of gl=2ss ie,
an~rovimatzly 70 million soft drinks bottles. West African
Glzss constructed more than 20 rears azo was badly darmaged

5

during the Civil Var. I% was rebuil?t in eollsinraiion with
foreign investors, but not modersnised, At present, having
0ld, noor rmachinery, the faclory can oproduce avnroximately

- €anacity cf the »rorosad nlant

Production

N Class

Bottles nieczs of
bottles 10° tonns
B2er 22,856 11656
30ft drinks - green 45.711 19199
- flint 68,567 28798

Total 137.134 59653

ot e e MM Mms G GER GED GNP ED e G S GED Guy GER GEN Y SR CuR GNT G Gy ST S men G Am GRS emv e G

The Flent is acsumed to be equipoed with two tank
furnace: sf yearly capacity:
- tank furnace No 1 =~ grzen bottles - 30855 t/year

« +tank furnace s 2 « £lint totties - 28708 {/wear

Total 5965% t/ynar

3 4+ 5 I ~ —~ . —~ ~,
thint ig 170 t/day oach “uirnace.
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1) The derived czpacity cf the vrovcsed olant of 60,000

.
t/ycar reflects a careful concideration of growth of
uncatisfied demand shown in table 16, the 3 vears cons-~
truction veriod 1224 - 1980, as well as the size of fur-
naces to be compeiitive economically with already exicting

ones in Kigeria.

FPrices for produced bottlesz)
Bottles : Kigeria :_ Yiger
Beer bottle I 0.23 N 1 120 CFA
Soft drink bottle : 0.20 & :_ 104 CFA

2) In the midcéle of 1987 prices loco factory in Nigeria ran-
ged for beer bottle 22 - 25 k, and for soft drink bottle

19 - 20 k. Turing the same time the price in Kiamey of
beer bottle was 150 CFA, and of soft diink bottle 105 CFA,

Productiosn pro-ramme 2t »rices loecn factcry -

e GNS puEn Gee e s AED W G GmE e e Ghh S GED cme G D G e

{ .

: Production | Xigeria ; Yearly j Kiger Yeariy
Bottle PPR<! unit zrice rzve- unit rrice rayunie

X 167 ves : B e 5 : SFA 1 100 crFa
S R R L U

| .
beer , 22.856 ! 0.23: 5256.81 120 : 2742.816
P el L R ak bl
drink : 114.273 ; 0.20 J 22857.4' 104 { 11885.848
————-' —————— -—l——-——' ————— l—-——-——: ——————

; 137.134 ! X | 28144,2) X | 14622,6€4
Mty Sum G Sy S e --—~J ————— -——'——'-—ﬁ—\-— —————

Cost of salec are a2csumed to be 0.5 % of yearlv

cales in Kigeria and 1 /s of wearly sales in Kiger.




v
!
b
N\
!

»

IV, TAPERIALS AWD INPUTS

4.1, Raw matcrials

[inst glasses may be considered as composed of
oxides. The principal glass-forming oxides are: cilica,
SiOZ, boric oxide 3203 and phosphorous pentoxide PZOS'
then these glasses formers are combined with two or more
modifying oxides and fluxes, such as soda, X2,0,, potash,
KZO, lire Ca20, magnesia }i30, tvarium oxide 3520, lead
oxice, TbG, alumino 1}1203 etc., they comprise ;he bulk
of cormercial glasses.,

it is 7possitls to nreauce csiasges of 2 very wvide
variety of compositions but the range of compositions
ruitable for commercial use is relatively small, The
requirenents for commercial production include reasonable
cost, ease of melting and fining, viscosity cuitable for
working and forming without devitrification, rcasonably
low liquidus or erysiellization temperature ané resistance
to chemical attack. The importance of these recuirements
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, alunina, calcia, magnesia,
(3) - fluxes (soda, potash, and fining 2gents).

The apnroximate range of corrercial compnositions

i3 chown below:
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o~

glass formerc min 55 max 64 ;

stabilizers - 2 nax 320 4%

[535%

fluxes - 1.5 max 22 3

The extremes, of cource, revresent unusual combinations

of oxides. The common glasses used for window and botiles
have silica contents generally between 70 and 75 % and
alkali fluxes between 12 and 17 $i\. The common stzbili-
zing oxides, a2lunina, lime, magnesia make up the remaining
constituent.

The pronosed compositions of flint and green glasses

for bottles production is as follows:

|
I
|
]
|
!
!
!
|
{
1

Oxides : Flint glass : Green glass
——————— -.———'—q--————.—-—l——-—--—-.-—-—_...
silica 3i0, I 72.9 % : 71.5 55
2lurmina A1203 : 1.5 I 1.5 3%
sodiun oxide ¥a,0 : 14.5 % : 14.6 <

alc um oxide Cal I I
magnesium oxide (g0 : 10.5 % : .23
barium oxide 3al | 0.5 4 : Ge3 %5
iron oxide Fe,0, : 0.0S o ! 0.3
chromic oxice Ory0s : - :_ 0.2 3

I

—---—-————-—J-~———~-———————-——m—-,—-—

The raw materials recuirements to produce glass with

the above composition are shown btelow,

e
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eV forfiint ! for preen
raw materials | rlass I class
—————— - e om e ww - . '— - s e e - —l-— — e ww s mea e s
glass sand i 62,70 % i 61.73 %

I ’ 1 :
soda ash i 20.00 % I 20.10 %
aluminium oxide : 0.90 % : 1.22 %
limestone I 15,70 % ! 15.74 %

. | i
barite {  0.70 % i 1.02 5
decolouring agcnt: : :
cobalt oxide, sclenium I trace i -
, I I
colouring agent: i I
vichromate cf notassium, ! |
eraphite : 0 : 0.19 5
1

|
!
|
1
!
l
{
i
!
|
|
|
!
T
|
|
l
|
l
!
l

Raw materials for glacsmaking are, as a rule;
never perfectly represented by idezal chemical formulas
because they invariably contain some impurities, PFor
this recson, vercentaze compositions calculated from
chemical formulas con not ve strictly accurate, although
the accuracy should remain within orescribed limits.

There are standards defyining perdéentages of impu-
rities accepntable in different raw materials,

Glags Sand - 510, - max. 98.5 % but 41505 - n2z, 0.8 %,
Fezo3 -max., 0,050, FiO, - mex, 0,08 %,
Ca0 - mex. 0.2 %, ;303 - max, 0,02 %.

Soda ash - Hazco3 - min, 99 %, but Fep05 - mai. 0.006 %

NaCl - max. 0.7 5 end Xa,50, - max. 0,04 S0

Linestone = 030 ~ 54=55 5, but F:;ZO3 - 2. 0,06 %,
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Barite - BaS0,; - min. 82 %,but Fey,0; - max, 0.2 ,
FnCu - max. 0.003 %3

Aluninium oxide - 41,05 - min. 97.8 %, but 5152 -

%y

rax., 0.25 %, Fe203 - rax. 0.05 %
Na,0 - max. 0.7 %.

As gléss 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 guality of glass sand deposits depend not only
uvon 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 furmace both inside and .
outside.

Furthermore, the guzlity of sand must be reliably

gstable or must be made so by pre-mixing or preorocessinr.

This is also true for any sther raw-material used.

Raw-matcrials used for glass-meking fall inio two

natural clascifications:

1. = naturally occuring minerals that may be purified
or veneficiated in sorme manner after extraction

from earth,

2. = comnercial heavy chexzicals,
Into the first categcory falls: sand, limestone,

barite, while %o the second one soda ash, aluminium
cxide, and decolouring and colouring agen@s.

o
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Ray-materials of the second catzgory have ta‘bé inpor-
ted, as there is no oroduction of chemicals in Kiger

and Nigeria. It will prctadbly be also necessary to con-
gider import of barite from abrcad.

As far as glass sand and limestone are concernad, there
arc production of limestone in Nigeria and there are
large potential deposits of glass sand in Nigsria and
Niger. Unfortunately sand devosits in northern part of
Niferia and in Nigei have not been investigzted oroverly

and in cufficicnt details,

Fiperia

Tre Gmolozical Survey Department of Pederzl Hini-
stry of iiines and Power in Kaduna has been the bagic
source of informations concerning investigations of
sznd devosits in northern vart of Nigeria. The availa-
tle reports contein however only written stztement that
in different regions glacs sand cdeposits exiwmst,

"he list of reviewed d:-cuments follows:

Silica cand:

1. Geological survey of lNigeria (G3N) ~ report no 1381
dated 1964 "A summary of the principal known devo=~
sits of glass sand in Nigeria", compiled by J.Z.
wandty-3mith specified silica sand deposits in

Worthern Nigeria in féllowing arcas:

a) Bida, Kiger Province - from river terraces near
Bida, ideal fraction 42#53 j%, high iron cantent,
b) Mokwa Area, Figsxr Province - from river terraces

in this aresa, badly graded,

-

o

| ]
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Cozl Illine, Enugv where the sand d
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From river Awan and Jebba bridge - contained .
too much fine materials,
Mokwa Bide - Ferry and Lafiagi - too much coarse

materials.

¢) River Kaduna, near Kaduna - near Road Bridge and
river Kaduna 2 miles up streaz from the village

of Birnava - iron content 1.14 %.

G3} - Report no 1279, dated 1961 informs only that
analysis of 4 samples takén from FKokwa Area and 4
samples tzken from river Kaduna revealed content of
8i0, between 85{33 and 96.86 j» and of Fe,03 between
0.81 and 1.46 5.

GSX - Revnort Io 1363 done by Colcnial Geslogical
Surveys, Imnperial Institute, London S.i.

The analvsis of the samnles taken in 1951 from Jaom I /:c
L' b

™
3
$)
2
=
1&]
3
H
O
¢

dered to be unlimited, did not gave satisfactory
results. '

The sand is tedly graded and Fezo3 content is the
maximum nermicsible for the manufacture cf high

class of domestic troduction.

Potash Feldsnar:

2z, GSN - Report No 1430, P, intolini, Senior CGeologist,

ITA specifies the feldspar occurrences in Lokoja

areca (XKwara State) area:

a) Lokoja - Okene road, two deposits in Osara

Forest Remerve, remote from any habitation:
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' ) - 4 1/2 miles on a bearing of 125 <rue north -
from milzoest 16 on the Lokoja - QOkene Raoad,

The melting test sove positive recults, the

-

¥, perfecily white,

%]

[o N
ct

uzali

button was of geo

-

trans»arant and glaczed.

The nineral composition of the samnle gave the
following results: A1203 - 17.3¢ i3, Fe203 -
0.07 3, K0 - 11.34 oy Lap0 - 3,97 %, Cal -

- 0,18 i, 3everal thousand tsrnz of loose fe2lé-

snar blocke are available,

L) 2 miles south of milepost 7 on the Lokoia -

Ckene ronad; large blocks of & wvotash feldsvar

P o A e d e LR N DA P - -~
of ine nigiest cuciity, iacluding in slmces

)

larze cquarg segregations and rare mica vere
- found on the glones. Lbsut 1000 tonns >f Teld-

spar occur on the surface as scree 2nd in citu.

Chenical analysis and the meltiing test done by
D.J.0'Leary (GSI Laboratory Report No 1392) gave
satisfactory results for 5 samnles treated:

I) Outcrov No 1, Usara Forest Reserve

II) Outerov Ho 2, Osara Forest Reserve

1iI1) Udarechu, Ckene area

IV) liile 16, bridge marked 16/14 on the Ckene -
Cgﬁda liarket Road,

V) Hacroperthitc, unknown locality, Okene area.

I3 ,‘ -~
The melting point: 125C° - 1305°%; carried out on

conce fired on cleectric furnace wnich reached




o .
in 5 heours, an averasc increase

temperature 1370
The Okenc area feldsvar reserves are consicdered as
sufficient ‘e satisfy Nigerian requirements for
many years.

4, GSF - Revort lio 10023 prepared by Afthur We Smidt
Internztional Inc, in 1959 indicates the feldspzar
deposits in Xorth-Iastern nart of FKorthern Regicn
without niore nrecise indicationsg of vlaces and

rescrves.

Limestone

1. GSN - Revori Lo 1002% (mentioned above) indicates

resources existing in Calabar in the Souith-Tast
corner of Fastcrm Region of Higeriaz. The cremicsl
enalycis carricd on & samnle gave the following

results:

W
(]
K-
b

Calcium Cxide 5

Fagnesium Cxicde

()
*®
~
\J‘
-y
<

iron and Aluminium
Oxides 0.23 %

Inzolucles 0.0% ¢

Loss in Ignition 43,29 %
The limestone is of a good quality, It can be cuarried

and shioped in lump for crushing and screonin

[

glass plant,

Nota: There are n»robzbly more limestones deposgite,

-

namely in Sckoto and Baneki, however availavle

&
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documents give only very preliminary informa=-
tions 2nd further analysis have to be carried
on.

Existing slass works in Nigeria vurchase
limestone from Jateura iiartle Industry, Loksja,

Kwara 3tate., Limestone has bern comercially

praduced in Figeria since 1973 with 1980 vro-
dguction volune of 2,3%6.4 metric torns {1979

nrocduciion was 1,725.4 metric tonns).

1. G3N - Revori No 10023 (mentioned absve). There are
tnzem fonocits of varions grades of dolomitc and
dolomite limestone in the VWestern Part of Iigeriag

. denosit with 25 % HMagnesium Cxide is located in

ibuja, and dolomite limestone with 15 0% artnesiun
Cride nezr Kwzkuti. Both locationg are close to the
railroad from Lagos to iiinua (about 20C miles from
ILagos by rail).

Nota: ~xisting glass-works in Nigeria purchase

dolomite from W,P. Syndicate, Jos State.

Glass sand in Kano State

1. The nrovoscd location of the nlant is Kano 3tate,
In 1971 "Preliminary Renort on a survey for Class
3ands arsund “ano, Kano 3tate" wes dcone by W.C,

tbonu (reolosist, with the fsllowing indications

sf dzposits:




. ¢

Kogin Xano ) .
a) Chironows bridse area
b) Tabara cdridge area

Ko zin Chalcwas

a) Kogin vetan: Duwaki - Lanbu Road

b) Yogin Fateri: Watari 3ridge arca (Guarzo Ro2d)

¢) Chalawa George arca (water works section)

&)

Samplecs taken from the above mentioned location seen
to be accentable but the content »f iron is teo high
(1.2 - 2.9%). Ho evaluction of the depocits sizcs
wvere given,

2. The Eono State Governuonl indicates tho existoence of

larze denosits of glass sand in the arce of Gumal,

Yezaure and 3abura (Ksrih of the Kano 3tatej. Goolori-

c2l curvey has not besn cdone yet or, if zo, rnox

0} B P

Ciceloned Lo “he misaizn during th- vigit »~7 Lo

N

wonos state Covermnont.

Figex

3ilice =zond

joX

Over 1C years ago une Polish nission identifie
glzco sand dencsits in Dallol Iogso in the region of
$rni -~ WGLourTe near Jugso. The sand is of a good
quality with low contont of frou. Other densocils exisy
in ihe rerion of nlbaze, tut no evaluction of then
s

Imring 0. Lravel Trom Harali
. [

mission selectsd three additional potentirl nlaces of

ta Hiesmew tha r»resznt
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-

) cfenonits worthwiile  to loolk sore closcly at, A1l of
' +them are locaited along the road Maradi -
o) Gagama, aporoximately £0 km West o Guidan Rounji,

b) 40 k1 west of Dogondauchi,

cj IC km Jest of Logondouchi.

Limestone

n the region of

P

}ois

e limestons demosits erxist
"Inlhaza - Kadana towards the Forth and lorth-lost,
Thegse dcnosits are cxploited Ly the allbaz2 Cenent
Factory and are large enough to alinient both: rroduc-

tion »f cercnt and glass Jor nany years.

“he linesione devosits were geclozically surveyed

in 10532, Uithin tre survey the TInlbora nand Jeita depo-
. sits woere nore closely evaluatad ard two oiher noar loca-

‘

ted motontiel dewociis wers indiented, First, Jouth-lest

o T

oF Garadasua, 12 ka soth-Zast of Keite, ad second,

\ 4

in the region of Uamasia betwsen Tohoua and Xeita, An

average compocitions of linestones from thie tum (1) and ' )

e $ ]

(2, iwlovaza samples are riven in lhe following tobdle,

volonite

Deposits of dolomite were found nesr Aycron and

i . - . B :
the nroduction =f arble has been staried, The sinze of




v
N
I

demnzits is not knowm. Because of this, znud ales >
because of the distance from Ayeron (mear iiali fronitier)
.to the potential location of the plant in Haradi - the

limestone would be the reasonable substitute for dolemite,

Feldana

s

Devosits of feldsnar had been identificd in +he
region »f Tillabery and Yerz, Based upon the rewort made
by Politechna in 1964 these deposits are suitable for
production of ceramic products. It would be imncriant
to test whother they are also suitable for glnss nro-

duction,

Imnortient conclusion

In both countrics exist »robably esscntizl raw i
materiols Tor glass containers nroduction, &€nd in both |

»ire the came remnininz commononts of = rless haton
will nave to bo imported. however, the delciled geoloni-
czl curvey sliould te done vofore the next sinn concer-
ning the glase mroducticon study is takon. This surveyr

chould toiin into consideration ihe vrovocition of £ vo-

'3

tontizl Locziion c¢f The nlant:

in Niger - the region of Maradi
in Nigcria = the region of Kano statc,

4,7, Letimates of custs of vroduction inputs
The estinaiiosn of coets of material inmuts WS

nade bescd unon the zssumed programne of vroduction

and nricsg entimatsd by the research team for localy
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vvailable

-

and rtased upon inteérratisnal orices

Yot
ot

'd
}
v
)

‘.
Sar thoss innHuts which will have to be Lnmoriad.
At the final stoge of editing of this report, we had the
ovrortunity to study the "Investigation of Raw lMaterials-
fovr the Przduction of Glass Jontainers in South Lirser and
Torth Liroria® - ithe UNIDO vroject LP/aad/77/02C »renzred by
71D Jumboldt Wedag AG. The basic cenclusion of the re-
mart iz that .. M ... tasicily no more than soda =:zh and ‘
: . 1)
hthar minor csaponcnis will have to be importzd....."”
Sap mrodnetian of ~lazs in RKiser and orth Higsria, The
revort in ceneral jives nwr2 detailed argunents fox
vreniations woo e in ke rosord.
'
B L 4
]
$
*
14

-
i

1) Inva-si-ation of Rav iaturinls ......, oD, cit, n.64
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ot a) ectimation bzscd unon 50 U of the cement price ‘

b) estimation baced upon irporteont nrices of soda ash
from CGFR, GDR 1981/1882 increased by 40 %
(Ilinister:z de Commerce, Liamey

¢) taczed uvon "Projet d*unite de transformation de la

tom: te®, O, Hianey, Fevrier, 1983

. . . rro s 4N :
d) based unen informctions cof Hinistere de Travaux

Mublics et de L?Urbnnisme, sService Central

o) If not othorwise stated, unit prices are ezlinmnted
? 2

based upson Xuronsan rvrices + estinmate of lransmnort
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5-1. lLiocation and land
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6.1, Doserinsion of She Plant

corvoresad tne 91 lowint obisctes

~ »liing and Sorming demartizont

~~ozenling dont,, oninting dont, ond resdrends
“rocaets shore

-bhatch house and row-matorinls store

- chleetric oowar cunply ciabing

- fuel svacion

- c¢imoulation woter stolion

- w=3te sages oexbtraction chimnoys

- social walfare and contoon

- 2fninigeraiive and firps: aid roon building

~ ralo=nnug?

- rendy-1ade wraducts store

- roads ond sguares

- ather -uxiliary sbjects .
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ce®. Production capacity of the Plant e

G.5.1. Z2sic datas
~ bexr bottle of G.6 1 weizht = 510 G
~ <oft “drinks boitle of 0,3 1 - weirht = 420
- nunber of =utomatic machines for beer bottles
(zrecen; oroduction - 1
- nunter of auvoratic machines for sgfi-drinks
(vonttles (zresn) pracduction - 2
- nunbher of zutonatic michinoes for soft drinks
1459 1ns (£lint, nraduction - %
- nunber of offcetive daye 58 aatonntie machineg
. sreralion 2 year = 3220

(&

sor tottle formiang rate - 52 pes/nin,

~ coft-drinks betvtle: Trrming rate - 62 nes/ain,

: . 7))
as te nroducts - 20 %

(D
(&)
Hh

-~ nereontag

ontinuous, 4 shifts oneration cyclz of the Ilant, .

1
¢}

2) relatively hirh waste prsducts level Y. teon
ascumed due to hizh nercentage cshare of scraen

arinting bottles;y 1t has 2lco becon cnlaulated o the

s5tal wastc at the forming and vrianting stoages,
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G.5.2. Production cecale ,
PS [ ]

ket oro- Tctal Totnt
cuctisn velsht o volvne Ff
capacity nroduc= botiies
3 tion (HiL/vear)
10) oS [’ N f yraely
( — / (t/fr'ifai')

kind of bottlcs

4

/vear

. ave eew mm ER e Sew AEm vAe Gk Gem Smm MM T meew P Seln e Mum  See Mt ene Bt GeE  eah eed S e s -

- fox beer 22,856 11,656.0 1%7,136.C

£5,711 192,102.0

b ey ‘f" N -
- QJ0LTLICEDR or e 3 [l T Xt - PR
aft:drfnké 68,567 25,7950 242, B34
Total: 127,134 55,653.0 47¢,27C.0

“ntnd net dovmose o7 flint botdles (tonk In D)
’ s ¢ . ~
-7 ,ll‘,;).‘,' Lf TLaT
~eo4 ] 3 e 4.3
2f 4the Pl:nt nrocuction

6.5.7., Fercenloge share of bottles in colouies

The queniity crnelycsis of green and flint boitics
provoriior car-i.d sut on tne bacis ol some bigpood
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O.b.4, Trenzvoriation and feeding of the

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

thc bateh rouse to the neltiag and rtaent

<

1
is carricd out by =moans of velt converor, locatcd
inside the covered trestle tridge, and roversze con-

BN

vercr delivered uateh o vateh howvers loeotod on

. .
inT ol cullics

Jo'.J.S-

o2 SR SN o e e ) 48 - , coev v e 2 g
Cullet iz used in the Jloass nelting nrocgess fo e

. | 2 e 43 - - e
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~ullet iz U
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ection ciande as well

cnevnoricd Lt

Cang e eullet nrocezs
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Altor i to e meokoni-

’ eo.lly Lwuinlicd the cullet hopper, Undor thc
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batch to the neltinz denartaent,
"he poritionz of cullct arc being duuned on ths

9,

h and conveyed to the tank furnace denzrimcnt,

[og

atc

P9

The nelting nrocess is to we carried out in two tank

.

furnaces »f 130 T/24 i each, one vrovided for the

~rsfuciion of groen zlass, while the othier for the

£ 3 4. hi —~
flint zlassa,

froy thic wagte g3ases,

Mo molsing procecs will be contonlled cnd ingnected
br the control-mcacuring equipsaent. The tank furntces
~3 well o3 the fowmning cutonatic mcehines will be

N

located on the 0,00 level in the neliing and forming

Prodncts IHrrning

the liruid glass from the working end »f the tank
furnace will flow “hzough the foreheartlr and feceder
to the aabomztic machines, The forehcarth will ove
fired with the licht oil, 3Both tonu Jurnacec will bve

souinped with the same tyve of Iorming machine, i.e.

J=6 Bu~-DG, three of them for cach Ifurnace,

-
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The 15 trme of antomatic firiiding nmzchine was .

various tyv.s and various chapec,
- it ic genernlly used wirld-wide, including ligeriz
(itetal Box Tove Gless, 3alanur) enabling by the

sare, joint nmencgencnt of cpare parts, niculds, etc.

ment tive ¥-B, if 5o required., Zach autometic fore

lehy b oseoac of metol curon eInveyor and muchar,

- - s o - -~ -+ + IS . T3 7o

Tre eonntruciion of foraings denmrtinin, o9 well as
oL .3 T e, PRVt

the clozrornce of zng furnmces adis chall Pove oo be

ne zrance O

desirmed in *he way encbling furincr sroduaciion
incerezse by inetallation of the Tourih aulonmati

foraing noctine at each furnece.
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antozotic wroducts control (such as: “imensions
control, obreakages, ctc.;, and visual inspeeiion

cre vrovided focr. The n2lletizer is also provided,
The vralletized products »2re 1o bde ecovered with the
nlastie fo0il, which is shrink wraoned in $he electric
chanmber oven. From the cven the nallets are trancyor-
ted ny reans of :lechanical trolleys 1o the siore.

The anmealing, £orting and nacking devarvizuls,

0
7

well ns ine finishad oroducts store are located at
the C,0C level,

Overerzint and ite Jiring

ihe part of sroducts iz to Le cubjoet o syinting on

sne 2utomatic devieces Ior paint-scroeen Lrocess,.

Mo uvrscucts on trhe nallets, not wrannsd with tre
"0il, will be celivered fron macking stand o the
nrintins devices by cans of mechonical trolleyrs,
and then moauzlly sunplied on the prianting nochine
tronsnorting unit, Pri-colour orinting is availeble,
Tron the nreducts are mechinically conveyed and nu-

shed int> the tunnel kiln elcctrical heating,

Y

t the kiln outvut nroducts are maaually sorted and

by

vut on the pallets. Then pallets arc wrapoed with
+he foil cnd shrink in the el:chrical oven as des-
eribad in 9 6,5.3, and stored in the store,

The oroducticn ugc

the pzintirz departaent

R . : X S e .- A o £
eanvles veinting and fixving of aporar, A0 72 of the

fsrming devartiiont sutput,
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6.5,10, Storins 2and despateh sf finished wroducts

Tellets with the nroducts on then are tranz-oxted

Ll

from vroduction lines io The ready-made vnroduein

w

tore b
in 3% levele, The »nallets with oroducts oy be al=o

storcd on the stockyarld outside the wrodaiction biild-
inn, Tellats are loaded on trucks and trailers, by

ncons of fork-slift trucks, aand further supolicd to

the end-ugers.

el s - . '3 L3N R
G.7. Rogole mrocoescing farnd

G.7.1. Uhenmic2l ecoumoniticn of rloss

»
The following avnrovimate chemical composition of
glass melt is sugested:
Flint 2270
«5lica - SiC2 - 72.9 5
cluinivg orile - 21,0, - 1.5 55
277
v axide - na.0 - 1405
Z
crleiuws oxicde -~ 00
. . . .
rosncniun ovide - Mg0 - 10.% ;5
onrivn amilco - 50U - 0.% 3,
fyon oridc - Fe, 0, -~ .05
%
Green plon
silicu - SiO? - 11,5 4
. . P s - -~ -/ .
alusiaias ovide - n12b3 = 1.2
acdile oside - Xa?Ov - 14,0 L
- - J N

P




T oy -~ YA APV A]
C LCLWA JLLul - Lau
- 1.2
I AP
- i\
et >
- 220 - 0.3
. - e L.
izon cwide - LUz = 0.2 0
< 7

de - Cr,0 -~ 3,2 I

anoual rocairoarnt of the raw antorizls

- 3. - - P
~ 4 IR AT At L ~
i IVSOU ST A AC RS S <l 3

. oL I R P B R R R I SR I N TR R PN ~ - - 9 K g
1 the nlacned wrsducoism mrssencce (0x olr 2.3.2.

woeiepe ot (7 )

AN - .. PR
o et Gt e A= & toten e e s e s b s Sem

sl aoh 12,992.0
Tite=sinne 172,102.0 5,377.0 £,315,0

- S - Y K :
073,70 252 ,( A0

vagsic e 2 A rA =
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craniite 75.C 7500
fintrl = cuwiiiory e - e
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grain-cize

below 0.1 =2:

0.1 to 0.%

2 Y vgrn S 9 ~e s
Aluninium oride

Chanmical compoaition
A1,0
an 2 3
3102
Fe
Fey04
b\
A\ 8,2 O
ignition loss

HZC content

[$]
\ (o3
0.1 t2 0.3
T A seed s A n’nsw~,v1'\-! )
PR WA Y PV R S T v e LV
S, e, 3 o RE T 4
Crhenicel compocriiicon

sUpstnuces Hrecini-

{nted with amannia

in form of oxides

Ay
PR

converted

converted

TQA¥,

mnax

nax.

min,

mail.
max,

nax,

cin,

7in,

Max .,

0.2 ¢
0.0032

40 7%

50 3

S (3 4

5 5
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UO.S K]
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Je % .
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4 Calcium converted

]
to Ca+2 - naun, C.2 %
Losses on drying
in 120-1%0°¢ - uax. 1,0 %
Anart from tre raw rzlerials the Zlant will be
using the following naterials:
- wooden w2llets (1 off £3r 1570 totiles) - single
archezs 7700 ves + annually - 8CC ncs
- 311 cavers (1 ﬁff foz 1500 oatilegy Z00C0 nego)
rear
- oointz (700 kg Tor 1 willion of bostlesr to be
ialed) = 7.3 t/year
- “igaslvent (7 %3 for 1 nillion »f bottles %o be
.

$ 3 LAl . s~ 3 1 em A
- otler zuvilinrs naterials (rreaces, oils, %echnienl

5.7.%. Fuel

mhe ©2llowing kinds of fuels will be used:

- heavy oil (melting end of tank furnaces)

-~ lirht 0il (working end of tank furnaces,

by
[
'
D
[P
=
ct
)
-

annealing lchrs, sand dryer)
- fuel oil (biecel engine for generators)

ha)
-

- liruid gas LG (laboratory burners).
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[ 4 ~ -
0070501‘
-
00703020
CoTeDe 3,
s

01703-4-

heavy oil concumopiion

Gelting ond of the tonk furnaces % 1100 ke/hour,
i.e. 2 x 24000 ¥rféaxv, i.c. 2 x 8800 t/ycar,

14 dayrs ctock of heavy oil in tsnks ic zssunad,
Cil cuzracteristic

Keavy o0il, so.cific density 0.95 %Xo/cme, net cnlo-

o o - a3 ¥a) Tt f [} - Y Y a oy
rific voluae 185C0 Lifl/-ound, rex. wvicescity 12504,

s .
Lomiing end

: - FoA .y
LaTo 1( b L',/* e
y S A s el S \ SLED e . s S /.
ANNC OIS, Sy O RCS) = Lad NIty Lele LG S0

3 - d ST N SR
Y BN ] [N v Lo e

Snnd drver (2 ses) - 120 kg/rn, i.e. 1920 ko/czny,

~ . 4 vl s JIAEA !
fodel = 523 kofh, de. 13440 kgfdey, il.e. £I50

. ) P tTal o
2/:.;1 < [ .’1, lele uv,uO t e &l
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s veleds Dlcotric cnergy -
’
4
fne 2lont will Lo oupplicd by the oum slcoctric pouwer
fwem ztation equlnded with electiric sower zenerators
as fnllows:
2 onexating of electric vower 2.3 il each )
1 soore 5% clectiric nower 2.3 id
minnlyving alicrnative current (a8) »f voltage
zan/220 V ond frequency 50 iz,
Juztilinsngion
fhe Lacic condition of succecs JF Glosg-lork of
continuous tectnnlawical »racecss 15 fitable fending
i B e Locic modiuto, ianzludinz clectric novrer
3u"0ly.
.

It ic %0 bz st2ted, th.t the stability 2f nower

- sunpls fran the caersr —2inc in both countrics is
unsesicfactory for ithie kind of nroduction (froquent
and long intervzls in sover sunnly, zignificant,
temorary veltage drons).
Additionally in the places of nossible location
of the Plant, the arrongenent of nublic vowsr sunply
lines do not eaable sunnly of the said Plant from
at lcast two inden~ndent supnly sources. ience
trore was sugmested to Supnly power for the nlant as

above,.

—
i
.

-

The total <loctric power inctelled will reac!

including lighting 350 K

1
(RS
A\GM]

e . —~ - -~ . e qee Ls .
approrinate annucl enurly consuantiinn 4
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1]
- The power distribution tc de effected through
dictrivution station znd cable network.
Tlectricrl-shock proteciion by zeroing.

6.7.5. Other installavion g
The inctclletion of control-iacsuring syoiem ~nd
low-current installation (30 telenhonce, Tiro-2firh
ting olerm with 20 off sencors) are also orsvided

G.T7.6. Wetcr in circulating systen
Trne circulaiinc water syster is assved in tiic ~rsi ct,
The refilncont of the water in the circulsiin- erztern:
will teo crrouced from the well Ty szens o7 ~uring,

v

. Water will te trected ty devices located in “he ci
culotinr water station.
The zysicr will e ezuinned with the enoler ond
cleveted water tanit.
Refilment »f waiir in circulsting systien avernoe
%% cu i/, "ol 75 cu/fn,
Conzwintisn of indusirisl walcr is: avernre
48 cun/n, 56 cua/n.

6.7.7. Wzater Ior drinking, coecial and industricl ~urmoces
fhe installatisn of water far drsn.¢¢>, acirl
industrizl ourpsces is nrovided for (wotor 2 be

’ ;
softened).
L]

6.7.0. Connrocsed air

Comrrerc:d oir »f weersire T ats, ond capacit s

.
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’ 218 cuny/iin, will be produced ty the comrreossors

Cornressors will te located in the mover disitributio
: ueion

tuilding.
Som-ress.d 2ir instzllation to te encuinrmed with the

frlloinge

- oncmwerncod fiv ennrinsating veocel
. MR 30 <3 ~ 3 3 49 -
o distrituiion of cozoresced nir to the sunmly

5.7.,0, Voenum

™ ere will be nrovided two vecuunl Tuamns (one 2-eora-

12~ P s R otk 2 T
cL sy [ N _,u.‘.C) L)

b
O
<
2y
Q
<
=
<
£
[}
[l
(1)
(o8]
N
—
[0}
(O
\J1l
5
:' -
3
-~

S.T.10. Seviase

“he oncn inctallation for ccwage collection as well
2 the cowage treatnent plant ic provided for in

the nroject.




Part II: Ectimaotion of investzment and civil

encineering costs.

Nota: Lumbers used to identify tables chould not
be identified with sections of the first
part of this chapter.

They corresvond to the numbering structure
of the lanual for the Preparation of In-
dustrizl Feasibility studies recorended by

’ URWIDO.
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Unit I Descrintion | 1 ¥ | Core i
l | ! ! r l L : Total I
e e e =
3 4 5 o 7 18 | o i
- e - - - - ........_L.-..!.._..l_...._.......'__._..‘. ______
{ i { |
set : rroduction equipment | X 17,477.2 : 12,477.2
l

I on FOB bacic Furope: ! : : i ] :

1 1 1
{ 31,193 million 4 ! ! ! : | :

1 1 ! | | |
set | Technigal documcntation | Coox o 1,247.7 , 1,247.7 !
, ! : 1 |
: and know how; 10 % of | : : ! : !

]
I ¥OB value of oroduction ! i : ) I :
| ecuipnent ! : ! | | !
L ! '
' ' : | I :
i1 Ilaritime transport CIF | i P : 1,000.- i 1,000,- :
l

: from Burope to Lacoc A ) l : : !
' |
' A 2.5 million (a) : : : ] I :

! I I
1 ! ! | : \ :
: ) 1 | : | ‘
! i { l !
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Jiger o-2/5-3 cont.

"__"i_;""'—'"——""""“"l","T_,” S R Y
_1_ _2_ _’_-_.._.._.__.i_._...._i 5 ) 7 : 3 g |

m . . N e -s I

£ Tay statictiaue: 0.25 ;0 of | X 32.2 Z1.2 i
the FOD value of nnchinory ,
end ecuinnunt l

10 Service ecuivnaent: office
(ol

T e Tl ol

i gruipment b 148, - 148, Coo
* '

S U P, B

: Totrl (1-10) :

e b et e e e

T
-4 - L
| !
{ |
] 1
! |
| l
| !
] I
R Lk i SR
|
1 }
: | |
i |
I i
T T
] 1T 2.075.= 1 15,672.%
4 - -—

(a) Jota: Zstimation m~de uwon the offer of ¥iperian tr‘:c))'tcr from Lagos to Kano
=t 88 N/t or m3 nlus 20.4 £ (1C500 Cra) t o 3 cordiinr to the offerxr

5f 34Tk in liamey for the distance Xano - Maredi. The obove ealculation
wes accented ac vielding the cost of trancraxt lower thon the came cost

via Cotonou- liaraci csiimated by LhTu a2t the rate of 10760C CFA/t or mo
ecuivalent of 207 N.

FC - foreign cocts

LC - loczl costs
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6-4/¢-5 Invesiicont cost: civil engineering viorks.,

The unit costs of conctruction assumed for Hirer

2re as follows:

unecovored con-

) \
1 Sd *i"' IR -
'Item Construction I Unit of i Unit coct
I Z
: tyve measure : 10° cFa
f- "~ --—~—~—~—~—=---= e B i
i 1 Procduction and I cum i 55,000
1

: a2uxiliary covered | :

| buildings l I

| I |

I 2 Adzinistrative | cumn I 40,000

I } l

I buildings l i

1 | 1

P 3 Roade, and other I som 1 11,C00

1 ! |

i I i

! i i

| | I

|

| S T
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Industricl and auxiliary
buildings ,

35 ;5 FC, 65 i LC
Administrative building
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b}
1)
DLANT CROLTIDATION AUD OVEREERAD CO3STS5
With regardéd to technology level of zutonatic zlass
corniciners rroduction cnd also with recard %o the cize
of the nronosed plant it seenc noet efficient to cdnsider
< s nnior items of the overhead costs, nanely techricszl
(service) nnd adiministrative.
Organization structure is assumed to be the same for
Uiger =ad ligerin
Fiont vcnogerent
I+ i: ascuued that the znagenent sialf ill corme
S+ram loenl muinnn regsurces and will concist of 1 sencrol?

e o ety directors. Tre following are the functiione
cangeriint deuty direcicors,

- fzonnicnl Jirzoeise

- procduction dirccicr

-~ adninictravion dircetor

- commercizl “irector

- econorical director

Tre loczl perssancl

The toisl sorsonnel of thie vlant 15 assumed to be 445
DeTrIonoe

direct labsr workers 265 nerzonc

tcehnierl cuvervicion 15 n

cdninissrotion 27 " .

42 v




o)
O"
]

7.%., Joreirn assiztance

¢
-~ F RPN ~ vy 1T A o P -
The forciirn assistance would conzist 372 rermeonont
cxnerte:
~ - = 3 L o
- tzchnolo=ical spoeialist
- -
- chrnical cnainecr - coecialist of the raw matorisis
3 43 . A TN R [N
compo:iti-n and batch srenaraiion,
- mechanical encinecr - snecinlict ¢of I3 machinen,
7.4, Schadule of tne ~anagzront structure
S .
iThe schedule nresents trhe gen-rzl organisation
srmmeture of the rlant mana~zo:nt without 2 Jdetziled
s s i Teg & 3 o PR Ty LAY R
divizion of dulizs g rocosnzivilitizs.
TeS. Sursrizal ¢5s8ts = alfinictratisn cné finones
L 4
Uirarina

" CW1. Coct T Yoeal adrninistrative 2nd comrmoareizl o

“re following taknle nresente the svaluation of yearly

wanarem-nt 2nd z-ministration sverleads,

. e e e e e = m e o — S
. . )

Jdsseriotion of tumser of | Annual Total

function REBED)E | salary *

--——---——--——-—-—-—l—-————-—-—--—'—-——- — e e -

21,000

— -

Goneor=l Jirector

Loty Airnctors 7G,000
z “ogtnienl and
onsinecring suonre

l

i

!

|

I 15
vicion 1

|

I

I

!

l

I

60,0C0

17 47,600

hy LS, affics mainte-
i mnoce ~d genaral

: 67,200
’ | 12TVice ’

7. fWottl genanral 80 X 265,800

" e e mm ine as s eem em s e P Mm W e S® e G ma e mew mar mmn et Sl @e mcome ] o e e aee e
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7.5.2. Board of Directors .

It is assu
tre conati
iirzetors

1)

rerind.

med thatl becides the plant management -

tuted, at the incorroration stare, baar? of

will alzo function during the exploitation

Yearly romuneration of 5 directors + 1 secretary

is assumed

TeS5e3. Foreicn assi

T“reee cost

7lase plan

in

ricc ycorly

simation of an

to Te yoarly

stancc

nual cost 125,000 =

a: The mormanent forei-n assistance may ba ~r-az-
cuite best the needs of the ~1-nt.

inictration functioninec znd indircet

3
0]
]
(
H
v
~
V]
:')

P RPN N £, L -~
telemnony, furniture, trovil

etcoo,o "

L3 o

3 ars usuzlly assumaed o
oof tot2l warez ard czlna

P - .t . -3 =~ 3o
N "'“d Si tuf» pl:.nvo al eX “1 ':: f'*\)“ n1ls fl.uu.‘."(:

)
'
Y

(p01nt 7¢5.3%

- - - ~ * - - - o W b
ATECToTr:E (pOJ_nu /.7.2/ = = Gk ”
: 1,141,277 &

o
—
-
[§48)
(@]
C
|
N
-~
-
N
wn
N
0

1) It i¢ imnortant 4o
24
4

nlint

i
Yozerited in 7.5.1. 207 Board of irccitars vhich

,-5

BT

S, .
ciincuish telveen actins
-

L]

e - ~ - - -,'._
straiesicel wolje

dy. Board 27 Liroctors in Viferia is rather tom-
reiine

- RSUTUNRE S N - S .
Hin o oond cudding oraon chan 8 o Jo Xt A

te ez2lculated v 1o .

AR &A‘nrv
cha R
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7.5.5. Insurance fees anéd finance costs

~_ [ 4
. 0.5 .3 of the cost of the production ecuipment .
0.5 .: 2 2%2,994,000 ® = 12G,000 &
7,56, Ovarhoea’d ecocts - serviec: cost centars
7.6.,1. Estinate of production cost: current rzintenance .
and sunare rarts
~’ Fo Y
e i O.’ ‘Ie - :
Tcar of MU zintenznce
nr2duction enulpient costs R
St value s
1 1 . 222,400
2 ~nd _— 2o am
“ollowinzy Ted 552,300
Tefo?2, (=52 trmk Tumace nzintensance
. Trie c22t of the tank furnaces m=intenance is
v
pativated nired unon the zssumdtion of the 50 ¢
tons fornnecs value éanraeistos overy the »eriod
25 4 vcarg., The estinmated value of the tank
furnzces consists of 12.5 oL of the toial wvalue of
nackinary ond equivient + 50 5% of the cozt of <re
¢conivrent erection:
12.5 ;i of 25,994,000 olus 50 50 of 4,772,0CC =
= 674,750 &
The ertimatcd forsisr/lcesl vart ciructure is
Z5 0 f.reign currency or 235,162 W :
L ]
63 ,. lsezl curruacy 2T 433,527 R
*»




Te7.

N —

. - 592 ~
A ]
]
cverread ecst summary
Local currencyr i
—— - — ~~—T—Y;;:o-n:-;;:x.: — e —
. . ar of nroductic
Item | Itzm cdescription ] SR . 1on
| i 1 1 2 and following
__—-l.-———-— - o= e —-'—— —_—i-———-.—-——.--..__
1 I Ac¢uiniciration and ! i
!' Tincnce csst centers | I
, .. ' ”~ ‘ ”~
1.1 | Indirect =erconnel | 285,300 I 265,200
I A .
1.2 : coard of directors ! 6C,0C0 ' 6G,000
I !
1e3. | Tunctiocning costs { 34,254 74,254
- ! I . - | !
' nsurancsz, feos
» o & ' F O 3 s L ! !
nd ITincnece costs 12¢,00 122,C20
! i ’
! - X vy o~ S~ i e Sl a¥al | 1728 .00
1.5 i L0 QToiZhancee i 224G00 | ey
-—-—!.-_-——-—-—-a-——-— _———-...'...-—.._-__-..-_..
P - - .- - Vi - L
I Subioici | 018,354 21,054
o e e~ — | S U

. K 4+
2. Current couinnont
- 1en 239 900 %50 300
rmeintenance 29, 3C0 %59, 50
Ze2 Ljor iann durnzce

P A e R N Ve
R S LA VL L

574,750

1,024,550

-—— g G mm Gme Emv Gme G e o

- . [
Subtotnl ; 14,050 |
!
1

Totel overneads : 1,532,704 1,652,404

!
|
— e e e e e e e e e e e
1
I
J




7.5. COverhcad cacts Forecign/uocal currencs

Forolsn/Local currencw (i) ;
T T e e
—: i {car of »Hroduction . T ‘
om [N 5 i i ‘ 4
Item 1 Itun deseriotion ! 1 | 2 2nd following I
l i | ! ] ! | i
. 1 ) &C ] 1c 1 2OT I fge; ] LT 1 “ota |
paiiaaiiy R A S T [ A R !
1 1 Administration and | | | ) | 1 I |
} fincnce cost centers | 133,000 450,054 | 612,054 | 133,000 : 480,054 618,054 4
. oar | - - .
2 : Service cost centers : 230,102: 078,408 | 514,050 V236,162 I 78,388 : 1,034,550:
I !
- -7y ---=-===- IR r---=--- Es T T Ty T " A H e |
T $ee .
| Total overheads ' 374,162: 1,158,542 : 1,522,704 | 374,162 | 1,278,442 1 1,652,604
: l . (. ' ! ' '
________________ T T T T g
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0! vifger
7.5 Administration and finance
7.5.1. iianagerment and administration overheads
107 cri
"“"l“_—-""‘"""""‘f"",‘“j'—_"'—"""""f"'""'""”“
. ' e
Item ! Funciion ! ;%mo r | Anmual b
I description | persons salery | 7
———-l—-———-—-————--——-—l ————— T.-—---L ——————
| . |
T, : General director | 1 | 1,220.- : 1,720.-
v s . l
2. I Deputy directors | 5 | 1,440.~ | 7,200, -
s l | 1
. j Technical and " ! |
I encineering | 15 | 730, - : 11,700, ~
| sunexvision : l
1
I
4, I General ad:ini- I ! .
: 2Ta b 130 - 160 -
1 stration i 17 : O I , 160,
v 5e I 4ii¢, office main- | | i
! tencnee, general | t
’ { services I 42 I 240.~- | 10,0E80.-
R il SR _.T i ittt
} Tothl | S0 | ¢ I w0 O T, -
_..__L_...__.._.__._.......}_...__....l......._.._..}....-_............_
6. V' 3s5cizl cherres ! i |
13,4 I | I 5,015.2
Poroted ’ | I 45,C75.2
. I | 1
7.5.2. It is assuned that board of dircetors (5 nersons +
1 secretary) will function during exploitzation

-
-

nerir i, Zocard of directors yerrly cost is ectin-icd to

be 6 n1ln ZCFA,
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-
(@]
[AM]

1

-

v

3. Ffareirn ssistance .
'y

3 =craznent exoerts at 2 million CPRi/month, ryearly C

72 ~illicn CFA $._180,008

7. 5S4, General administration

Wwo o emoloy the szinmilar metlhodolosy to derive ithe fie-

rure for gineral adminicstration as in the case of
Uimaria, “he estinzte for general adrinistration is
therzf2re ezual to 3 v of the vearly salzory fund

e tstal calarieoz cnd, wares fund (sce able 8,2.2)=
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Tarei-n zzsistonce (point 7.5.3.
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iyard 57 Diréctors (point 7.5.2. )

7 .38 214,25 in JFa = 6.3 mln CFA

7.5.5., Incurancc fees 2nd finance cosis
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7.0. Sorvice coct ceonters
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7.5.1, Curr.n’ zauioient mainteonanee and enorcozris
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7.6.,2 hajor tunk

12.5 % of

50 75 of

Estinated

Anortised

5 i x

. - 103 -

: furnace maintenance and spare »aris

machinery and ecuiniaent = 1,559.6

cxzts of ereciicn = 1,247.5
2,507.1
cost of the tank furnace = 2,307.1

50 ;s over “the period of 4 year:c

4 x

= 351 million FCFA

The estimated foreign/local proportion:

35 . ¥C

65 ;2 1LC

122.8 million IOFA

225.2 million ¥CFA

I
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yoear of wroduction
1]

ten |

e I PRI AU VI ST I

1.

1.1,
1'2.

1.7

1.4. i

Descrintion

fdniaistration and
finance

Indirect serscnnel
Board »f directors
Tunctioning costs

Inzurance fees and
fin=nce costs

Current esuipacnt
=eintensnce
Liajor toak furncce

meintenance

Total 1 + 2

3-rvice ¢ost
CENteErs

[

45’075.-
©,000.~
6,3‘00."

37’432o-

351 ,0000"

)
4'75,’3000- l

i
i
]
124,200,~ |
i
I
j

i
642,6070- l

2 2nd following

—_ ee ew am e S cw cw -

187,2000-

351 ’OOO'-

533,200, -

705,007, ~

-—————-———-—+-————'~--——--—_———-—-—




7.8. Foreign/Local currency overheads

107 CFA
—-——-r.—- ——————————— ‘ —————————— ""'-‘-——-—-ﬁ—-——""‘—,' ~~~~~ '
Item !  Description | fear of production :
! : 1 2 . 1
: l T T T T t 1
: A SN B & ! T ! F | L i mood
'''''''''''' ! A T T e
1 ! Administration and i ' , ( 1 | | |
t finaonce cost centers | 72,000l 84,807 | 166,507 | 72,000 : 94,207 ' 166,807I

|

2 : Service cost centers | 122,000t 353,800 ! 475,800 ! 122,000 ! 416,200 ! 573,200
! l | | ;
niatitediededitle et 1= === Bl == r-—--r-—--%-———r
: Total | 194,0001 448,607 1 642,607 | 194,000 ! 511,007 , 705,007
__________ SR U | T N OO

- G0} -




Viia, MANDPOWER
L]

3.1, Specification of labou

- b s m Gmsy e MED g D G M AR Mm ey e S mmn e e M S e e GRS e Gee e T e e e mme

— G cwp SN mme e WD ey A= e m

Zatch house
~lus sand store

‘¢lting of glass
Forming of bottles
Ainnezling and

ssrting of
bottles

preen-nainting
Zullet nroceszing

ieady nade -~
zlass store

workshop and
nzintenance
brigade
Laboratory
Auxiliary store

Unskilled workers

Supervision of
electric power

conerators, pump, etc.

| Shirft J
b i
T S ¢ { _: 11z Voo
e i
; i | ) ;
¢ 10 : 7 : 5 : 3
: 5 1 34 3 { 3 :
112 ; 12 : 12 : 12 1
: AR
. 14 I a4 0 12 1 1 ,
, I b l '
| ! ! i X
T T L T S E R R T
' | i i |
i i I
: 1, 11, 11, 1n :
v o2 ! 2 ! 2t 2y
: ! | ) l
! I '
! 5 : 5 i - - |
i i
, ’ ) i |
1 20 : 20: 10 : 10
: | i ' :
; 4 1 2 2 2 '
P o2 ! 2V 2 by
| | i ) ,
i 6 | 6 | 2 1 2 |
: | i ) |
, | i ) :
' 5: s: 6: 6
by ~~=7~-=--1r-- f
106 : 101 : 80 : 78 |
|

Total

25
12
43

a4

44

10

60

10

- owm W ey mv @y ew v Em e ew =




Under the assumption of a continuous nroduction

process and four shifts work the total employment is
assuned to ve 445 versons, Punctions, salaries and waces

are shown in the following table.

8.2.1, Estimate of prcduction costs:
salaries and wages

Nigeria ot

—— e ——— e B

=TT
s Number! Annual
Itery Fanction o | salarsy/ FC IC 3 Total
! persons wage ! i |
T e B T
! n nerma- | I
v ggggigfhzgts P03 :46,000 , 128,000, - | 138,800
i ) ' i ! | i ‘ .
2. | Board of ! 1 i ;
, directors P 5 :12,000 , -, 6Q,000 , 60,000
2, 1 Genersl director: 1 421,000 ! - V24,000 1 21,000
! ] | 1
: H
4. } Depaty directord 5 l14,000 | - 3 T0,00C ;70,0
! |
5 ' Toehnical and [ ! | l !
I onginesring ;131 4,000 - 1 go,c00 ! go,n00
I zupcrvision I | ! !
6. | Adnd t : . ' ! !
6. y Adniniziration " i - 1 a7 600 | -
: gencral | 17 : 2,800 : : 7,600 , 47,660
7. 1 Aid, office : i : J I
: §i3n§233§§§ ¢ 421 1,600 ; - : 67,200 : 67,200
services i ! !
I i ! !
U T ai ! ! 15 ' I }
Sty Jotasre = F Tect x5 | 2»4007 - | 876,000, 876,500
—.’...——.-——-—-’—-+-——-v~l—--—-—-rw-‘——-—-—--—-w---r-—-—--—..
I Total ) 445481 x| 138,000 ;1,203,800 ) 1,335,80C
' L - e -" ey S — G F - - T -'— e o —— A San Sy g ew = -

xJ) At tre prefeasibiliiy stage it is assumed that yearly
average wage o% direet labor iz 2400 ¥ owithout

Gifferenciatins among different resvonzibilitics

Jovels,
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C.2.2. Bstimate of production costs:

calzries and wages

Niger  105CFA
"'"T """"""""""""""" T---r-=-""-7T-"=-"— -
,  JUmPeT ) pnmal 1 ! )
Iteml Function 'per:ons szlary } FC i LC 1 To?al
N il e R Sl
1. | Foreign perma- ) _ :
| nznt experts : 3 i 24,000 : 72'000: : 72,000
! ! .
2%, Board of I l ! 5 i
: direetors ' 5 1 6,000 I . ©,000 : 6,000
1 : I | |
2, | General I
) director : 1, 1,920 : ! 1,920 ' 1,920
i !
I . { '
4, Denuty
! directors : > 3 1,440 : : 7,200 : 7,200
i i .
S, | Trehnieal and ] | ' ) )
| cngineering 115 : 78C 1 i 11,700 11,758
* | supervision i | | { ! :
1
6. | General i i : : :
c administrationl 17 480.l ; 8,160 ; 8,160
'
T Aid, mainte- 1 : ! I |
nance, 1 20 ! | g ! a8
| peneral : 42 240 ! ! 0,080 ! 10,080
I services | }
| ' I I I
8, | Workers - ! . ! i i
 direect labor | 365 | 480 1 175,200 175,200
il | i "'" —-——t-—--rr--—--7 - - -
, Total | 44548 I 72,0001 220,260 | 292,260
—_—— e = — - :.T._...I_.._...:.........L.....__L_........
9. | Social ) ; !

| charges 15.4 :
|

amp e v me mw T e —e e AY Pe e v

: Totzl viages !
| and s2laries | :
J i




IX.

1.

sy T

T T T
i{Ud'vi FROU S T ITATION

period from the decision to invest to the start of

commercial cTroduction. It includes 2 number of stages

inclucdirg necotiation and contracting, vroject decign,
constructicon and the test vroduction

The corgiructisn and ecuipacent erection is assumed to

The firct 3 menths of the stert urn »roduction is

PO S - FO ey Al % A + = - er oyen?

asesuncd t2 te ot 30 . of tho procuctiion enlacity anc
4 4 L o -+ - 4

tre remzinins © menths at 20 5 of the full caszcity.

Tris rezults in an everage 7€.5 j» production vrosromme

The przject impleentation is vronosed tc organized

acccréing o the Tollowing schadule.




Schedule. of the project implcrzuentation e

(effzctive action)

.
A, Preparation »f technical docum:ntation
Froduction of machinery ccuipnont

C. -D2livery of machinery and equipment

D. land z2nd site developasnt

., Qivil buildings and ecngineering works
P, “reetion -of machinery and ecaipment

G. start-uv end commaissioning of the nlant

nraining of the clicnt’s ctaff and laborers

I. Planning the implermentation 1-0 months.,

q 19
) . C .
12 24
D
| SEEN—— )

O
oy

¢ 24

o "

49 27

i year G | ‘

I yaar . 27 3D
W yzar

[ G- a

| 16 % ’

e —— e [ ) - 1. L4
¢ 42 18 24 30
12 e 24 30 36




Estimate of investment costs: nrojcct implementation - Nigeria

— en Gme e SR gh wap em e W

‘- SN e AN G S GEY e SN W WS mp MW R e et Gap N e s v he ren

- AR R AT K@ e S Amp e ms W® W MNP e AR b e wl bew S e svw g e

per,

rer.

Ter,

Mannrenent of project
inplementation

1 director + 1 secretary
Salary and overating
costs during 2 vears of
irplementation

Detail engineering,
tondexring

3 persons, temporary
salarics and operating
costs during 4 wonths

supcrvision, co-ordinntion

test run and talie over »f
the plant

Construction sururvicion
engineer

X

S M SR em s amt e am w @Y G W D NS =t amp e Gy AEE e aus e

-

ST SR e s e e e W D oW W G e G P ew D e ww e e

N
—-——a--————*—_—_--.‘.
. Cost 1
FC [ LC [ Total |
el Sl i LI
U N N |
i R |
1 I i
) | !
I I I
| ) )
| | |
i ! l
: 36,000 : 36,000 :
| | j
| ! i
| | |
I l l
I I |
| 18,000 ' 18,000 !
I | |
| | |
l ! !
I ! :
! | |
| 30,000 { 30,0C0 !
| | '

= L=
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A%
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N
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N
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Foreign suporvision expert
2 years

Raw materials, supplicSe..
for test and start-up

Raw materials: 1/4 of the
yearly production require-
ment

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

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

Build=-up administration
recruitment and training

-
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Lo e em

il Sl o
1 2
T S |

l

2.1 i ;
" \

! !

| 1

] ]

2 H !

H :

! !

| |
PP H |
i !

\ |

e } )
N 4

1 |
r.203 ! !
H !

1 t

0.0 ! :
H H

| |

] 1

: |

! 1

!

!
'

-

!
!

!
!
!
!
!
!
|
1
!
|
1
|
!
!
|
l
!
!
|
l
1
!
|
!
|
1
l
!

Board of cdircctors: 5 per-
sons + 1 secretary total
romineration fund for

2.5 years

Trzining of staff and
labourers 84 »ersong and

234/man/months

Cost of trovel tickets
to Zurope: 84 x 1500 N

FEotel accomodation:

84 x 2 nights at ¥ 50

Cost of staying in the
country of training 234 man
months x 1000 N

Cost of training - free
of charge

e B En e R Gm tED e E W W GE b MR e e
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T2 T 4 R
S e e e T
g i i { Prelininary and capital I !
i i I isrue exvenditures ! |
i ! I ! l
IR t i oSanking fees (transfer and i |
{ i i letters of crodits) 1.25 9 ! i
| i ' 5f the contract asount I !
i i i . . ! |
; : | (machinary a2ad eouinment | :
i i } + civil enrineering + i |
i 1 - | office couiniznt = 54854500 N} x !
! i ! l l
a2 I j Cost of the bark guarantee; I
i i | 17 of the supplier credit | !
i H I nzr annum during the | |
i 13
: ! | poriod of 2 years (supplier : :
; i ; credit amounts to 75 W of | |
! ! | the value »f machinery and ! |
! i I ecuipment) | i
i I l | |
1 l { Imvlemcntation costs total i I
- : i ! l l
i i 1 | |
i l 1 1 |
i H | | {
i | | t |
| i ! I !
1 i | | l
. . - -
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0,2, Nnatimate of investient cocts: rroject immlementntion - Niger
10° CFA
e e Bt T e R T E - l
i - s as ost
o, E?%S t Unit y It description t Lt ® } ] T " .
DT 1 ! | ! : LC Total :
ro2 b3l 1 5, 6 ! 8 | 9 ‘
A T Y g A L SO
o 1 ! s 3 ! ' 1 ! | l
: Manaporcent of odroject | : | | .
. t ! - . | i
’ ' 1 imoienentation | l | : | |
1
) ! ! !
¢ 2 Vgaw, b1 girector + scerctary : | | 1 , !
; I
’ : : gnlary and overating ) 1 ! : | |
‘ [l
‘ N | couis during 2 yenrs X | | 4,800 ] 4,8C0 l
]
: ! 1 , e e oo I : I |
! ‘ \ Detail erginecring, | | ; I I :
: N p  tendering | ! | | | :
: I
! ] !
o 3 !per ! Temporary peruonncl | | | ! : :
. } { .
i \ , 3 versons during 4 wonths | I i : | :
1 . ~
; ' y salary and overating costs) ! H | z,000 | 2,000 l
{ ! o P w14 ! ! ! 1 ! {
! : , Suvervision, co-ordina- : | | ! |
. l
: i p  ticn, t*est run nnd toke ! 1 ] | ! !
i . .
i | { over of the viant ! ] l l : ‘
s s ! {
! 1 Vwewm, | Cons*riction suvervision ! . i ) : f
. ! ! enrincer Pox ! 1 44320 I 4,%20 I
; 1 i i ‘ ‘ I : i
: } } ! ! ! H !
. L] H I -
S S ! , !
‘. ! i l ! t |
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ct

i 4 i !
de e ce em o e e e o em e em e e e of e e
P yoreien cunievi sion exvert |

: 2 years

I' Ray waterials for start-up

: (additional %o normal

i vraduclion)

b Utilities 1 month of the

; Lank furnnce heating
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x cocfficient 0,75

Sunnlies - cullet

Intercst during construc-

tiom 13 . over the neriod

of 1.5 year

tnild-un zdministration,
reeruitnent and training
Soard of direciors 5 pur-
sons + 1 scerctary, renu-
toration fund for 2.5 years

!
i
|
l
|
|
l
|
i
|
|
1
l
|
|
|
I
|
!
i
!
i
|
|
i
i
!
|
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Training of etaff and
laborers 34 persone and
234 wan/months

Sost of traveltickets
to Turove 84 x S 1050
Hotel cceomndntion

34 . 2 nirhts 0t b 65
Cost of staying in the
country of iraining

234 man/menths at 4 13C0
ning - frec
Frelirinary and cnite 3
e¥vredi ture

ankin~ feos: tranasfer and

2
letters of eracit 1.25
J

£ the contract anount

l
|
|
|
l
|
]
!
!
]
|
|
|
!
|
|
!
|
!
|
!
|
!
i
|
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1
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!
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H
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nwachinoery and eouinment
vil cnrincoerine +

ce esulniont = 238,%11.4
i

- A s hall
sn 2Cra

Cant of the bank nuuarantce
1 5 of the suonliocrs crodit
per annun durinz the veriod
0% 2 vearc (cunmnlicr’s
cretits 75 .0 of the value

of m2chinery and equipnient

]
_——'_——-—_——————‘—.——— —— eww ww

Total imvlenontation costs

-'-_—l—-....-—_;...._.-.._..







-— oy aw G S G S G e e

~

-119 -
. \ ]
Z. FINANCIAL AID ICONJMIC EVALUATION - NIGER i
10-1/1. Initial fixed investment costs
1O6CFA
— s T mm - el S ininiataiadv i
Item; Investnent category FC ! LC | Tot:1
e mm e m e Lol e e e
1 I Land: vlot of 5.7 hal ; 85.50 1 85.50
i 1 l .
2.  Site preparatior and ! i
I
: development : I 171.0 : 171.0
3 | Structures and civil : |
I 1 |
j works | 3,464.4 1 6,774.7 y 10,239.1
1
4 : Incorporated fixed : ) :
I assets | - : - 1 - -
I i |
5 y Plant machinery and , I :
I -
: equipment :15,697.0 | 2,975.0 : 18,672.7
[ T E === T T T T
| Total | 19,161.4 1 10,006.2 | 29,167.5
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-’ 10-2/1. Precroduction canital expenditure, by categery
10°CFs |
[ Y I 1T T T T T
Itemi Caterory i FC I LC | Tot21
S U S - - — - -
1 ' Preinvestment t I !
! studies J - ! - ! -
| 1 1 |
2 } Preparatory inve- l i
stircation - - -
! ! 1 |
3 | Management of pro- ! ! J
I jeet implemen- I I I
} tation i 1 4,800.0 4,80C.0
! !
4 y Detail planring, | : :
, tendering ’ - | 2,000.0 ! 2,000.0
i
5 } Supervision, cc- I 1 I
I ordination,tect i 1 I
} Tun end take over i i i -
) ; of the plant ' 386,639.0' 1,502,68C.0 : 1,839,310,0
, 6 ! Build-uv of adni- | ! I
I nistration recru- | ! I
} itment and trzining g i I
j °f ctaff ond I i !
" labourers : 126,048.0' 8%,520.01 209,568.0 '
7 1 Preli~inary ! 1 :
I cavitnal | 1 I
| exrerfitures I - | 948,547.01  s42,547.0
- e— F Lad -— S L —  ave  Sww -— * ----- '— L andi And — .} —————————
: Totel V' 512,687.01 2,141,547.C 2,654,234.0
! ]

—-—_—-.———.c-——-—.-a--———--————..—-.—l—-n—-——~-
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o' 10-%/1. Czleuwlaticn of working cadnital
I. idnirurn reeuirsmonts of current aéssets and Jisbilizion,
a) Receivadles 30 davs at nroduction cost
ninus intcrest and deonrcciation

1. Inventory
lcezl raw matorials %0 days
irpsrted row-matcrizlcs 90 davs
svare naris 180 cdays
work in vrogrecs 0 -
finished nrciucts 15 days at foctsrr cosdl +

- d) Farables %0 days for raw materia-s

izt: recult ohicined

before working canital was known., This azssumntion

dozg not affect important conclusions of {re study.




>4
oo l“bonst;uc- ¢
s oriod I +ion y otart up ; Ful canacity
- it ulbuls Sodind ndbliadbiaie A - -
Tear P12 3 4 ! 2
phewermipbiuibierai A
rnt "G~ ~t -
SIATUGMASR DT 0 ¢4 0 76.5 % | 100 3
~ramme i
o T T T e i e - e e e -~
I i |
Jocts

320,323 418.730

i

}

i

Local 1
827.8c64 1 1,082,201

!

I

i

In orted

Y4

nicour (15.4 7%
3ocial charge

I

]

I

!

|

i

‘_”\"771@6(1) i 202.181 202, 181
, . }
l
|
|
1

4,991,523 (907)) 5,545,220

o
w=air (t2nk '

Tuinaces) 351,000 ! 351,000
; intenance 124,800 ,: 187,200

sributisn costs
1 ,,0f 2 yearly
yroduction

I

}

{

Jales end dise |
|

|

volae I
I

—— mer wm ey mme e e e e e

Chernting costs
Miraneinl costs
(irterecst)

Jorroeiation

257.190
2,282,550

]
!
l
§
S NS
T
i
-+

760,644

e e e e mme  Pv Aeemes .

Troductinn cost
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10=-%72. coiculatinn of wariing ennitlal
1060 4
el et Sy Easlbalinlihs Bheliedieiiaelbe e sl B R
. - start un ey -~ SRR
Item | box o1y tertan Al onneeld
S
e T B T T T~ Ut N SIS
I, Current zasseto I i [ i
A, Accruntz roeel- l ' ' '
vabLos : 30 : 12 b osoc.084 b g73.a7
B. Invent-ry : : : '
I
a) Raw moterials I ; I ,
1022l - VA 25,084 | 74,374
b) Raw moterialce i I I |
inmorted ¢ % L 206,971 : 70,530
¢) Snre NArLs j 130 2 62.400 | TRt
¢) Pinizhed »rocucisl 15 1 24 1 201,003 ! 51,407
- - | - . "
C. Cosh in hand L _: 30 l 46,000 ! 40 .0n0
Y s e L 1,
. Curr:at as:c‘s i ! I 4,227,154 11,457, 4
iI. Zurrent linbi- ! ' ! !
lities ! | i !
. . I . | c - -
ko hecounte mwelle %0, 92 1 -500.651 ! ws57,00n
[ : dme. ——
Y11, ¥oxking cznitnll ! ! i
Ay Yot workino I ! I i
anhitnl | ! i 722.50% | 865,507
2. Increoase i | ' | !
warking conital ) ! i - | 14%,048
' . e N
- 4 l , R
IV, Total wrsiuc~ | i i i
Fy o~y -
tisn cocts i | i 11,874 | 12,761
Jess: Raw materizlc | 1 | 1,148 I 1,501
Utility ! ! i 4,077 t 5,548
[ o
herreciation ; ; : 2y 5 I 2,707
L
Y } S S,
! 12 ! 2y % A7 } SV
I | e | P, :',_)I
I
T ] T T
Ve 2eauired cach i ! ] !
Calﬁl’lCP ' , ' 46.0:0 ' 49.’:“( O
DI U AU B R
S ——




-¢/1. Total initial investrcent ccsis .
&
107 GFA
— - — - e —— - - il i kel ol i I
Iten, Catcgory i IC I LC i Total
1 ! Initial fixed ! ' o
! invest:ant cost } 18,161.4 | 10,005.2 i 2¢,167.6
2. : Prenroduction ' ' !
I canit-l exven- | ! |
1 ditures I 512.7 t+  2,141.5 | 2,054,2
. . . : ; x R
3. !V isrking cenitel i 330.0 )i 525.5 | 8%5.5
SR W U T e == = 272 L
| otz S 43 s 1 i |
i cists i 0,004 1 ! 12,0\)/.5_ | ,:_,687.3
- . R N
x) Tota: Cost of imported raw materizls + 62.5 ;5 soare
sorts value (in working canital).
L
1°-7/1, Total initial assets
.
10706 PA
I l—“—_--”lw—'m':h—I_—_.'_—"-—
Item : Catecory | ¥C | C : Total
| . I | }
1 ; Initiol fized : : :
: invectioat cos tsI 19,161.4 : 10,005,2 ; 29,167.6
2 i Proorocuction | } !
j canital i i I
; exoenditures i 512.7 | 2,141.5 2,654,2
3 b Current assets | 553.9 ! 893,9 ! 1,452.,8
i 1 i i
J | I N T
m 3 .
j Total initial I o i % OLL i
i assets ' "‘01228‘0 = 1)’0"’6 ’ 33’274‘
et R ) - =

et mm em s eme
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1ra’ "2, Total investront costs
__________ e e e o v o e em o m e e tm o e e e = e . . e~ o e et et e - - = - — — —
Itrizd | Concszuatirr
—_— — — ——— —
i o i 1 ) 2 N
— - . ——
~ ) -= I T 4 m ) - H " i m [ ~
CSizranny e } 9 -~ N4 s iy e

4nve <]

2/ Frenmdduciicr
caplicl erzone
cizurxes

fnereazes

o T T e

cores

" Torkinz zacitai

|
~2%2l dovestzent i
|

1,072t

)

1,256.5 1004747

i, ‘)68_

- e e m e . . - = e

!

|

]

1

1

}

] Eele0
' .
]

4

|

1 P
! '40132,768
!

!
|
i
|
i
f
!
i
|
!
1
!
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410~7/2. Total assets
________________________________ fe e m e e e e e - ——— ——
Feriod I Construction }
L
' T
Year i 1 1| 2 I 3 1
Currency T o © T P e P e ! 2 I lie It IFC
------------ e e e B e R et ke e
I. Pixed investment ! ! : ! ) ! I ! ! 1
costs ! ! ) ) ) 1 1 ' 1
! ! ' ) ' ) i i N |
a/ Ipitial 2ixed i 1 1 1 1 ' ) ) ' 1
investment costs | 10000 | 256.5 | 125645 l10047.7 \ 3694.8 I 13739.5 ' 811440 '5057-9 .1&171.9 '
2. Preproduction ezpi- | ! ! 1 1 i i i 1 !
tal expenditures : : 6440 : 6440 | Bhek 1 99362 | 107751 42843 11151,9 115702
1 ] 1 1 ~f- 1 1,
Je Current assets [} - ] - 1 - ;- P - P - ¢ - ;- P - ll‘o""
! ' i ) ' ' ] i t i
------------ -'—----+_—---P-------—T--‘. - = - - - ----'l—---'l-—--r."
Zotal assets Voqnec.o ) 25249 ) 4262.9 11013244 § 468520 | 14847.1 ) 8552.3-;719943 4575241 y4E-a
S
J
.~v
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106 op

--------- el sindindiadindiadiadidiodindiibadiadh ey R0ttt D |
] Starteup 1 Pull capacity § Total i

T ¥ T i ]

) 3 i A A 5 i |

I 1 128 I ¢ ipc L 7+ B | 7 lpe ! ¢ I o I o ] o | T f
B L | = e i T e P ek st 1
I 1 i | ' ' 1 [ i t ! 1 !

1 1 ) ' ) i i l 1 ! 1 }

1 ' ) | ' ! ] 1 ! ! I ) )
<l . o ! I ! i i i I i Varn i cm o I
-5 811400 l5057.9 '1M71.9 i ] : i ) . ,19161.' l1rrr6.2 X 29167 &5 :
1 1 ] ! H | 1 ] ! 1 1 | i
L1 42843 1 114169 1157062 1 ] ) i | 1 I 512,71 27415 1 255442 i
i ) | ] ) | | | \ 1 1

- - - 'ns:;.a ' 756,8 | 122342 '87.5 14241 | 27546 22349 £858.9 1L52.8

1 ] | ) 1 ] 1 [ 1 677% ) ! ' 1

1 ] 1 y | _t ' 1 ! 1 | K
3T TToaAT Tt T TTTTTTTrTTTrTTTTS i Radiadiag ndiadialingt afbaidiar el A 1
11 B352e3 719903 11575244 146kl ) 75648 | 122382 18765 1 142411 225,5 120228,3 11304646 | 3227469 {

-y - wm e . e e e Sm o ee o e o wm  me -
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10-4/1. Sources =f finance
10 CFi
DR Rt | I IR e
Item | Source >f finance : LC . FC l Tytal
1 U promoters | I !
1 a) ¥ouity (80%) I 8,000 ¢ - ! 3,000
2 b sl1abaraisrs ! i !
' a) Louiiy (20.4) I 2,000 | - ! 2,000
3 : Financizl develco- ! ! !
! ment instiiutions ! ! ]
l loans b 2,148 1 10,774 P12,522
4 ' Commercizl loans ! I ‘
' (short tera) i 5726 | %50 } 866
5 : Suprlier’s credit : - : 9.300 : S, %00
6 I Jurrent liabilities | 363 : 224 ! 537
—--x—--—-~-~*—~-~| ----- T~ = — -
I Total source 113,047 1 20,228 bo3%,278

Ecuity canital: avoroximately 30 of t
oter 80 ;)

share collaborz
Supplizr’c credits zuproximately 75 .
nery ancd ecuipmznt
seven
lments, interest 8
Foland)

Commercizl lsan: I2r winrkineg canitzl,

B

tor 20 %

years credit,

+

the totzl inve

10,000 million ZFA
million CPRA

S’OuO

2,000 million CFA
of value FCU of machi-

9,300 million CFA;
14 half yearly instal-
v De2s (Polimex-Cekop,

one vear ecre’it, inte-

est 19.5 © v.a. (32nque de Devzlopoomont

d~ 1a Rorublique

R ) - e dan s 40 4o
gur L liaviditdin sy Aictributed et
BN 2, . Yy a -
ntio of ¥C irn wariking
[P R

Au Nirer)

7 years credit, 14 half yvezrly instnll-

-«

1% 55 intercst pe.a. (source as abaove)

r"‘ .-v,,‘,‘ T~ Tyr-

.
w7 UNIne

ca~ital
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10=3/2, Sources ©I Zinaxnce
1
—————————— ﬁ - S AR G ED e G s WE G I WD SN G Tan EE WS- W W S - Eme G G e s WS G R T e — A e e D S e R e amm wm e
Pexiod ) Thzstraction
Year ! 1 ] 2 ' 1
1 e 1T —— t
Curzency | ? | L T | B p " ' z i r o, z
—— e . e e e S we = aa ﬂ ————— T — - ﬂ ———————— ‘- -—|— - e l— - e -!- -— e - T ------ l — - - -
1. Equity f b ooso.5s b 252,08 ' teges ) i I 535240
! ! ) i | 1 i i
2. leans : : : 1 4 } ! ]
org term 133 | 4CC0AG | = 3 1000,0 . :583:.0 |- fe3%0 | Isk2.e | 24873
Short term 12% : : : ' ' i I 33940 1 S36.-
1 t ! ] '
9. Shippllers czedit | i 1 1830060 | = | B300.0 | 500040 ; -
- i | ' :
8o Current ] ' ) 1 ! ! ! !
1iabilities t [ 38 ] ! }
oo ' ! b ' ) I !
___..___...;_.:_..-....._:.__...-..:__........____,.J_-_..L.___!--__;--...._!..__-
Total 1000.0 262,94 1262,94 Yo112.0 'asas.0! 1ze17.0' e872.5 '7736.0
! ! ! ) | i ) :

o - SR D M oy . N M R e ED e WD Eh R e En Er e e PR mh N ar T ED I L M WP WP S E Er G @ EP me e W e S e SR e e W
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The schedule of losine rennment
A. ounnliir’s crediv: 7 rwrrs eradit rev 1d in 14 -if-reavic
a1t rate &, noae, Firet wrincirnel ro-

ennd vear of nroduction.

— m mem e @ #em ee mmm av e e e vme Gmm e e e e e me Gee mee  mam e e e e

rrineipal :
D1 e
revaryicnt
JUUR U U 1V

z 3700 664 272
8635 o664 345.4

Q ~N O v A

“h A 6o 265,58

5080 230,20
3 6515 664 212.6
10 4652 664 168. 1
11 23058 664 . 152.5

B. Short tern credit for wiyking eanital amounts to

R 866 v 10° CFA

)

~dis 2assuied o be 15 6 p.2. credit

Y 3 R : v erarne A D R -3 T 4 -
rewnid during o Tirved yenr o7 nrsductiosn, Interc:s

(o

ecuals 129,20 « 1.7 CFA,

.
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T~ . 4 -
. Long tera loan at 13 55 n,a. intersst is zssuned to be ‘ .
renaid in 14 half-yearly inctallaents. The first -rincinal
renavment harrons during the second vear of nroduction,
E e T i""."f“l"‘"i """"""""
acvayment [ 3alance | Principa 1 Interast
~crind | j Tepaymen I
———————— S el ittt it sl
1 J 12522 l - ! 313.9
I i I
2 i 12522 I - | £1z,0
3 : 12522 ! 894 ! 813.9
4 | 11628 I 394 I 755.8
I i 1
5 i 10734 i 894 i 697.7
.6 I 9840 ; 594 : £39.5
7 ! 8246 | 894 | 581.5
. ! i i
3 | 8052 \ 894 . 923.4
9 : 7158 ! 894 b 465.3
I I )
10 i 6264 i £94 ! 407.2 |
! I I |
11 I 5370 | 894 | 349.1
12 : 4476 ! 804 I 290.9
I I -1
13 I 3532 1 894 I 232,8
14 ! 2683 ! 394 LT ‘
15 | 1794 ! 894 | 115,6
! 1 i
16 } 300 I 384 I 5345
______ U U U SO
s
3
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10-%/3, Cagh Plew <ntle Tor firengisl ol nning
L]
Fariod bogoore ez crint -
Year 3 1 L T --_5 i i 7 ! g :
e i s — .
ITediiction nrosran- 0 [ T . b4 [ ol P
e T T T, pYUb ettt Ittt Sl Tl SRttt SR R
ke Cach 1nflc ! 4SSes JUp wrmaz PP 23 ) ALES 4 4.
‘e Fimanafal 15 - b 16608 ! ‘1532 b : ) ! 1h§“‘ : r [
e S e v~ o - DA1T0s | 4eST w80 629 6E23 :
______________ PO, G e - - ——m————ale o o e e a1
. ' S S i |
Ta 3.l cutflom -4zl : 14817 : 45743 : 4 RS R O R LA
' -
- ¢ 3 1
1o Total assete cohedule Po1263 0 1 4847 1 45743 : 12z bz . b= - P
1 i : .
ce Czerzting cosis : - : - ) - y 7035y €987 ¢ ECET 4 BOB7 4+ 8r5T
1 4 1
3e DeBt carviee I ! ! ! : : i X X
s/ Interest, ’ | : ! : 1 | | | !
5applizr’s credis | . i - | - 788 747 €, 505, 381
frert term ls2an 1 - v - i - V'o49n - - - -
icng term Zemn - ) - | - b 4623 bo4570 : 1127 ' 1105 \ 872 X
|
t/ lepaymery 1 ) 1 i U
Supplier’s cradit § - i - ) - B, ' oqaza b oa3ze 0 4328 Y 438 : 1
Srort tern lcaa R i - I - 1 866 i - ! - ~! - -
long ters Ionz ;- i - ) - | - i 47€2 | 1788 1788 1+ 14788 1 %
| ] P
L, COrnTAte tax | - L . : - : - : - - -
[ 1 I
S. Tividends P - - 1 - v gon 1 o0 b oo b 500 : 400 :
1 ' } I i . |
6o Surplus/Deficis : - : -~ : 8¢5 | =235 SZ6 p A0Te s 1773y,
i [
7. Curulstive cash balance - - b gss I aeo 1076 : 215L : 3870 | 533
i
I ! ‘ ! ! ' 1

- o — - - e e e e e e e e g

Salvace value ¢ /Land = 65,5/+/2/3 =7 tuildings =

Liota ¢

= 6826/+/ Working capital = 865/ a 777645
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40=3o et income staterment

—-———_—-._-‘--—————————--—'-——--;—.A———_—---'-».—r—

Period ! Constructionii Start up
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' Caleuliation of pay bzack nperiasd
125 oy
Totzl instrutents : " o PLAN | vatue (D l» Juel? V“]rc(1)
costs ; ( 2G87) h:iéﬁ;:gj”u‘klng canitel
Years f""T,—"—-n __________ ?
1 ; - | 32657 : 31776
2 Constraction : - : 32687 | 31736
. 3 I - 1 32887 : 21776
4 : 4106 : 28581 : 27670
5 : 5542 : 220%9 21088
6 L6543 1 15496 : 14545
7 | ssa2 , sosa ! 9007 ‘ ‘
, 8 : 6542 : 3412 2461 1
. g {4971 =1519 : 2470 .
10 : 4768 : i
14 Pogsoz ! :
12 L aes o 4
i3 | e .
ray back poriod(1) = 8.7 % = 5,7 (Fay back period(z) =

i
9]
-
\n
]
W
H

5.5 years |

Simple rate of returm, year 5 (Mall canzcity)

RS

R, = siiepicimemeilic. n i = 57

~y
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onerzte on the eonlinuous tasis. Thic situation makes
the oroblen of aualification of various items in the

10122 cast of nroacductiisn difficult. For the purncee of
the breuk even anzlyris 1t is however nceced to cualify

¢iffeorent cocts 1o *two clacsses of fixzed and varable contis.

&}

The follewins fivizion of costs should te perceived ac-
to zona evient -~ orbitrary althoupgh will help 1o give

zn idca 2bout th: cconomic safety marsin for the »rojoc”,
Variable onerating coctes at full canacity 106 Cri -
cschedule 10-3/1 -

raw materials

zales and diziribuiion 1%2.5G5

verheads 166,807

'
2
2

3
j
=3
b
1G]
ry
Y
Rad
Yoo
o
(o]
o

tensnce 137.0C0

- revairs of imnk lurnaces 251.,0CC

)
L-s
| aad
o)
)
o

cozir {averzie) 1,19%.,420 ;
10 -rrovn of
(tzv e 1G-12
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t
nusber nerceniaie uznit nriszse T4
- beer - 22,256 15,70 120
- -1ft drink 114,278 a3,2 104
itntal 127.134 10C X
Unit se2lling orice of an “"averame batile®
nrice = C.167 ¥ 120 + C.833 x 104 = 105,7 Cri/oottle
The ynit variable gost of rraducticon:
7,731,397 ,
V = —_——— = 55,83 I8/ botil
177,124
Sroadpetion st countion o thorofore:
o= ::033 + 4.7630037
¥
e aaler vowsnuost oouation ise .

o .- 1. PR P, ~ . 1.3 A b :
e Lroslk - cyen tradnetion lovel ige .

A eIt bte
‘r,/‘;)oq/’?

— = 21,048 rillion ninces

sy 52,10 L sf the Zull canccity.

Yo brork-oven nrice at Mall centeily enn te doirived fronm

157,124 mrlen = 52,53 0 157,124 4 4,720

e e rvee frenin
celon = 85,00 370/ bottle
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“o4nl initinl invesinent cost 22,057.5 x 10° CFA _
totv 1 gnvnisyroont LAS morcons ;
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Fandd
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Q
Q
r
ch
1434
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- . : - - Yo m - - 3
Taroaiem oxehince savings

subctitution:

In-ors

.5 . of total oraductisn is suoroscd to be ©old in
. s N e . L 4p0
o nrket culs 1370134 2 107 % 0,0%5 = 4.3 w10

. 7 4 rey 2
for an avoerase totile wos:

.,_
-]
p)
>
\N
>
—
@)
~
1]

mbobitubion = 4.3

I - Had A Y Te - e - - .
N5.5 ., 37 Satal mroductisn ia sunnosod 4o be gold

creend (Liooria) eli. 177,174 % 107 2 0,065 =

.-




Ixoort value & 122,334 ¥ 107 X §.2050% = 27,130 x
- ~ 5 - &
oy FR.295 ¥ 10T 4 o 14,107.8 x 16 UFa.

v
T PR P » e = O
demreciation = 1,450.5%2 107 2R on the Tavoien

ER. u—'-:_)

+ 2 3.~
rzrt of conital,

Intorest (averzze for the first 10 vears of overas

- G .
= 1,193%3,42 x 10~ 274

Current imnarts:

~
raw ratoriales 1,082.2C1 x 10°
utilities: 5,546.22C » 10°
tonk furnaces renair: 122.800 ¥ 10°

)

enare poris: 187.2G0 = 10

N

A
10" 5
cxenonge

tion)

- &
6,2%2&.421 % 1C

" overteads arcisn: 124,000 x 12°

curr-nt iaroris: 1,132.421 » 10

. &
Foreign exchanre szvincs cuamary in 10° Cia

tisn 512.C26

Inport suvstiin

O

Exvort 14,107.50C .

Depreciaticn - 1,460.55%
Interzet - 1,122,480

\N
n
.

BN
rn
—

Current im—oris - 7,1

14,617,626 - 9,786,453 = 4,3%2%,173

or 11.600 x 10° 2
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Revenue 4 14
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Joeiel operaiing costs (107°CF4)

20.. of immorted raw matorials: £65.760

60, -f utilities: 2,227,732
507 53f labor: 101.0M

-f administration 82,404

cd diztribution costs: 119, 2Zna

F A

- 4,407,296

44,497,295
Jenrceintiong
sseinl Rzte of raturn
7,745.149
x 100 = 33.72 3

0.51 %

PYS

22,657

2,336,555

7,745

-
o]
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SUMNNMARY

A, Internal rote of return (IRR) = 12.73 %

Calculated for a period of 10 years of production.

W
L]
as
»
e
%
o
$2
Q

k veriad 5.7 vears,

C. Rentability of eanital: (1/7.5) of cumulated net

resulis of the first 5 years of evploitaticn diviued

by value of cvonital = 11.65 %.

D, Rentatility of invcstuentﬁ (1/7.5) of curulated net

results over the first 5 years of production divided o

- r (\,

tr1~1 investrent costs excluding working capital: Z.20 90,

Simple rate of return: nrt profit/seles; averag

E‘»j

firct 5 vearc of »rocduction: 11.62 3.

Calculation of A~E does not take into conzideration
inflatizn. Inclusion of inflation will result in higher

values of ntaramcter due to a significant portion of

external financing within the nroject.
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¥, JITANCIAL AUVD BCOOIGHIC EVALUATION - RIGHafA

1Coalets Initizl fized investront costs )
- - TTTTT-TTTTmTT7 B I T T T T - - T
Itenl Investment category ] C | LC I Total
—_——d e - - - - I e -
1. ' Land: plot of 5.7 ha, l ' !
I the rent roid cduring | | !
I 3 years of construc- | i - ! -
i tion ! ! 90,000 90,000
Ze : 3ite prevmaration : : '
I 2nd development: surfad ! J
I cing, clearing, leve, | ! 1
I ling =2nd fencing at I i I
| *the rats of ' I i
| 45 %/3g0.m. X 5.7 ha i ; 256,500 256,500
3. 1 Siruetures and eivil | ! i
« ) owsrks I 6,242,000 V 12,758,5C0 I 19,007,500
1 ‘ I 1 1
z. y Incorvorated fixed ' I | !
- assets | : i ,
5. | Plant mnchinery d U J
I 2nd equipment I 20,208,000 1 5,397,000 I 35,60%,0C0
1 J
I }
| !
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L]
o 10.2.1, rreproduction capitzl exnenditures, by category
7
107 4
-T-Tr-o-=- I i T = - ==
Iten | Category I FC | 1LC I Tota
e s
) .
1. Preinvestnont stu- ' ' |
' dics - I - ! -
| } 1 !
2. I Prevaratory investiration - I - ! -
1 1 I !
3 i Management of oro- : : |
: ject imrlemuntation ; 36,0 %6.0
! !
4. | Detail wnlanning, ! | ]
I tendering 1 | 18.0 i 18.0
! . ! ! !
5.  Suvervision, co-or- : :
dination, test run !
' and take over of J | i
I civil wsr'is, equip-~ 1 ! !
| nment I 55.0 2,952,122 Z,0C7.4%:¢
L3
! . e -
6. : Build-un of admini- : ! !
- stration rccruit- ! ! | .
I' ment and training ! ] !
! of etaff and labourers 242,40 276.0 I 510,40
| ! ! |
7. | Prcliminary and ca- : | :
| nital iscue erren-
ditures ' - | 955,560 ! 955 .80
! ! | I
fintis Shaliadie il el i Al T Sl
d Total: b 297.401 4,237,922 1 4,535,322
U E A S I
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a)

D)

cy

d)
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1. Calculation of working carital

nirn requireacnts of current assets and lizbiliilics

Accounts reccivables 30 days at vroduction cositcs

minus denreciation and interecstis

Inventory

Loecal raw materials 20 days
(sand and lirmcstone
Imnorted raw materials G0 days

(rccining)

Snarc norts 180 doyrs
lorlt in rrocress 0 dars
Finighed vnroducts 15 days at factory ecosts plu

Cnreh in hond 12 days

sccounts vayable 20 days, for raw materisls r

utilities.

e
PO

4
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¢
I1. Arnual orvsfuctian-cost estincie
5
e Sl | == - -
Feriod Conciruction | Start-up . fall canacit:r
—————————— ! Rt e S .-.‘-~ Pt tme S e ey e —— -
Year r1+ 2 3 4 I' 5 and followi-~-
————————————— A S T it el
Froduetlion wrogranme I 76.5 5577 100 33
Cocioe
Raw materials -
Local 1,722,614 ,914,615

3,479,229

i
i
1
|
{
I ) )
Lzbour | 876,0C0 876,CC
Utilities 1 2,6%2,635 2,925,15
Revair (tenk furnaces) : 674,750 674,750
Faintenznce i
smre paris i 239,900 352,805
——————————————————— - = - S Sma Gy E—— .—,—. -— — " e .~ -H"’ -
Factory costs : : 9,625,128 | 10,615,525
Adninistrative I I |
overhead cacis ; : 613,054 | 618,054,
S2lez 2nd distributism i I I
cosicr 0,% = of 2 rearly
revenues (5 25,144,250) ) : 107,625 ! 140,721
i l
P A [ L
Crerating cosis : : 16,350,8%4 : 11,374,300
Finoneizl cocis { I |
intcrest) ; ' 4,194,583 : 2,707,54
Denreciation " I 4,545,250 4,545,250
—————— o Smp Sew G Sy e "' —— S Sy e e .-'.- bl e BN L —I-O' Pve  wuem Sw e e - —— -
Iroduction costs ! b 13,050,867 ! 19,687,000
x) Note: The first 2 months -roduction opcrates at 59 35 of the
full cavmeity and the remzining 9 months at %0 35 of “he
full capceity. Row naterials ond utilitiecs renuiroments

ssuned to

recui to

rements, dug

ano ercess

e at the same timn 20 % of

of cullet, ,
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’ 10.%.2. Colealation of working copital
L
-
X - sininunm days of coverige
Y - caefficient of turncver
1075
—m A T A T e T T
- Jtart-u ruil capaciiy
Ttem bx o, ! S p ! ap L3
| ; p -
i | | 4 | 5
T LT z 1 [ } !
I. Current Assets : I . |
t. teeounts receivadles , 30 F 12 862.368 | 947.555
- z
R. Inventory i : i [
a) Raw materials I : i ]
local I 20 . 12 1 142,551 I 152¢.501
b) Raw msterials I : l ) i .
inmvorted I 20 | 4 1 362.8C | 235,452
¢) Spare varts b180 ;, 2! 119.950 ! 175.9C0
; e s I 1 P f N
) finizhed »oofucts : 1510 24 423,729 A53,556
[ 1
z. $nshin hand | ! ] |
{7rom ¥ below) , 121 30 10.000 | 215.000 .
— o —-l ———————— — w e G eoe  aee  — — e  wee -
s Jurroat acsets | : J J .
) . . ) { .o . I e
cr, Gmvement linpilities : | | 72,212,475 : 2,326,514
4. LCeouats narnble p 50 12, - 652.37% { - 725.415
_— = e - — e s e e e = — —
[T, isvking espital : : ;
S, ek oortting eomnitel : | 1,959,602 : 2,211,092
3, Incronse in working I I )
caaital I i | 251.4 7

I i !

IV. Totel production cost ; 19,088,250 i 10,63%,031
lece: Raw materials | i 5, 201.843 5,772.8325
Htility ! b 2,532,635 | 2,225,150

I -
Senreciation ' ! 4,545,250 4,545,250
' — ey S— — E— —j — ot Sups bdd - —l - e e mms rrw A Emy —
z ! 2

|
H
7. Resuired sash talance | : 190,600 215,000

e mme met e owm  de  ome  mmS  wem @ bms SOe s M e Mwm e fme e e et S mme mes  Ame Aml e me s e e S e eE

pe
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10.6.1. Total initial investncnt cost
107 =
— e — e — i — - - - == o e eI e
Item | Investment caitegory ¥C I e i Total
Tttty T T T T T T R T
1. | Initial fixed : | :
i investacnt coct : 35,457.0 : 18,502.C |, 54,959.0
2. ' Prerrocuction cavnitall l i
I exnenditures i 297.40 1 4,237.2221 4,535,327
! | I i
Z. | uorking capitz | 1,066,452 | 1,144,647, 2,211,070
et i o = —— - — fom - —
x) Note: Cost of imported raw materials + 56 & of
spare rarts value
10.7.1. Total initizal 2ssets .
107 ®
’-—""l"-"‘""-‘_——"""'-—"——————-' ----- ""'{""'-"‘""'
Item | Invzstient eategiry | 7T LC i Totnl
S S S P — ot o o= -
I . | I T
1e i Initial fixed i
: inveztnent cists I 36,457.C | 18,502.0 ; 54,95%.0
I |
2. | Frevpraduction capital | i !
| expenditures i 297.40,4,237,222 4,575,322
Ze : Curcent assets : 1,416.200x1,520,314 | 2,935,514
|
: P 38,170,600 24,260.256“L 62,870 AT

x) liote: iorkins canitnl schedule 10.6.1. + curront

liabilities x the orovortion of FC in working

capital from schedule 10.6.1,
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Sirreancy i e ! o/ ! y e bz Vo2 [ T
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4 Flxed investment i ! : : : : :
. 1 I
costs - ! ! : | ! t i ]
. : 1 | i 1 1
; a/ Initial fixed I : ! i X ) | .
B ) . 1 )
i inrecosts b 1,870s0 ;i 34645 1 2,1k6.5 :18,5135.0 :1.,553.0 I&e.n99.o P15 10700
H 1
2, Ireproduciion : : : ] § 1 i i
i A e L
, capttal expendit, ! 5.0 1 5506 1 5556 Doas.o) Ta9uE ) tam3, aTed,
| 1 |
3e Working capital { { { 1 | ] ! i
. " | 1 ] i ! {
increase V 1 1 1 |
| I |
i : i } | i 1 i
- D SN wn G SR S G MR G SR G EP P P e W P T M G T AR AR R e E WS e -‘-—--—rv-——-—r.————, ~~~~~ T—'
B Total investment : i ! | § P i i
i costs | 1,805,0 | 8974 | 27021 19,571,0 ;752,56 £7,72%3,5 142,378 6L
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a) Beuity (80 1)) 14 ,400.C
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a) Eauity (20 :3) 7,6C0.0

Finonecial instita-
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—
w
-
-3
W
o
\0

-
-

<

[e)Y

Ch
L]

RN

Ut

N

-~ N
-

1

-
-3
-
o]
D
~
N

Supplicr’s creodit oD +275.5
Carrent licbilitics | 375.66 249,745 | 725,415

JR U U NSV SRR S RO

i
|
|
i
|
:
I
|
|
!
4.  Commercial. lozns
|
|
i
d
: boo24,260.276 ' 38,170.60 !

- ey
02’4‘3005j0




tgquity capital:

The share in eouity:

surplier’s credit:

1 .

-

ke Y

IR R B-SROL !
©va

k i.2. 2nnroxinately

C
20 75 of the tohal iavesiment cost,

promoter S0 % = 14,400,000

collaborator 20 % = 3,560,000

75 » of the value of aachinery and
ecuipmentss

75 % of 23,954,000 = 17,995,500
seven years credit 14 half-early

installments, inter:st 8 % n,a.

'

scven years credit, 14 half-yearly

inztallment, interest 1C 1/2 35 via,

rreat liabllities distribution was wade by using the

rtio of FC share in vorking capital (scheduls 10.6.1.),




]

3741

~
e
[

i

<

Ll

bi 0

| I

Q@ [

a2 a
-t

49 e

h ‘

© >

] :
L

[ t
Tl EERE
(RN ws |
- . 3 . 1
PN ot 1
RN t [} e
‘ “

1 ~- [ [}
-
1 i
- 1
Chou e }
. N -
o e . It [}
. , X
.
N - e |
- {
.
. [ ! I
i
-
1
- e e - -
i
1 : F) 3 :
t
e e -1
[

. |

-~ <
o~ [ TR [] 1

<1 «-
< o ]
|

} |

1 i

© L ad
. 1~ 1
[Ta3 I
[ I T | t e
%) -
~ | VI
]
|
i !
t |
-~
I« 1
~
' | BRSNS [}
ay
{ t
. 1
l 1
I o 1
L ]
. t " t
| o ]
~
| |
| [
i 1
)
= \ |
m | ]
-4
o ! |
-+
<2 i |
A
.t | ]
~
| ]
o i
I I o ]
© .U
1] ] ' 1
n
i 1
©
{ l
s
-1 | i

hid




e e e e e e et e B em e e e - o - e - - - w® A m e m e o ke v e e o o e o e e e

"
2]

T h - - i
} !
[ ' - t ' y -
. . . . . .
[ - m % | I
(- PR ¢ t i
I . .

[ ‘ A )

U S

' i

L} toa vy (0]
. « e . T
' . : Vs ¢
o o : [T i )
" 1 Y "
| < t o
- (%)

' !

T - 1
it
} Choun o 1 .
L - - ©
i : . . 1~
LY AT N -
) ' « v [
av e I

\ ~- b

B UG U .

! t

"y LY
R [ t e
o ¢

{ - | -

L _ [

t !

I ' . . o [
" ] . -
i ( 1

(S 15

! |

! ]

i oy | RN
M 1] H ] ) . .
vl -1 |

o «

— — N

&
— ‘
1
s on
(RN | [ T | . .
« o
! i u
Wy )
|




- 185G -
Devreciation (107 =)
Buildings 18,354.0

Hackincry/ecuipuent 35,321.0
Office eauivment 284.0

A£G, 4
Other fixed assets 3%%€%Li%%

2.5 %

40 years
10 7%

10 years
20 %

5 years
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Che o scheduls of lonn: renncoainnd

ty Smmlior?s credit:

intcerest 8 L0 pane 14 nalf-ronriy instollaents, the first
one nald Juring tae ceeond year of uvroducticn,

Tnterest >f 8 % p.a, nssun2d bty Toiirex-Cakoo 5
107 #

3§;§§39nt | Salance I Installment I  Interest
________ S N

1 ! 17995.5 | - o 719.8

2 ' 17995.5 | - : 719.8

3 ! 17995.5 | 1285 L 719.8

4 ; 16710.5 | 1285 ! 663.4

5 | 15425, 5 : 1255 : 517.0

6 ' 14140.5 1285 , 555.6

7 : 12355.5 1255 | 514.,2

| 11570.5 i 1235 = 462.3

9 " ic285.5 | 1285 ! A11.4

10 ! 9000, 5 : 125 : 365.0
P : T715.5 | 1285 : 206,6
1 : 6450.5 | 1285 | 257.2

173 ! 5145,5 ! 1285 ! 205.8

14 [ 33605 : 1255 : 1544

15 ! 575.5 | 1285 : 10%,0

16 : 1290.5 i 1290,5 | 51.6

3. Short tera loan for w.rking capital is assuned to be a
vearly loan at 13 5 n.z, interest rate. Zevayvacnt of bsth
! Yy v :

ire wrincinal ond interest durine the first vonr of nro-

uetulon: (source for interest rate: Intaornationnal Hercland
N

nke (Uiserin) Limited)
. , . PG T
[rineinzd 2211.C99 » 107 =

ntorest 1% o) 287.44% » 10° M




7 N
/)
-6 _
(Y 2 '
4 C. Long tera loan of 23,493.822 x 107 K is assuned {2 be
roncred Sawine Tynore ith 1" holf—veorr inctnllveniol
Interest rote 10.5 0 noa,
(~urce for intercsi rate as in By
10
Remmeonk L T T
meriod i 3nlance ! Inztellnoente ] Interest
______ Lo e e el e e e e
1 : 3500 : - : 127775
) I 23500 ! - I 1233.75
3 : 23500 : 1680 : 1237.75
4 P PRrSe : 1630 : 145,55
5 ! 20140 : 1650 : 057475
. 6 b 18460 : 1680 | 260,15
« 7 : 16720 : 1680 : 380.%5 .
3 : 15100 I+ 1680 b 702,75
5t ms : 630 S TR
10 : 11740 : 1680 : 616.%5
11 : 10060 | 1680 i 523,15
12 1 8780 ! 1680 a0
1% : 6700 : 1580 : 351.75
14 : 5020 I 1680 : 267,55
15 | 7740 : 1680 : 175.%5
16 : 1¢60 I 1680 ] 87.15
______ R R
4

o
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. 10~%. ket Incomy Siztonint (first two vears)
' 4
107 =
R I T T T T T T T T
Period : start-up : full ecanccity
Year ! 4 ! 5
______________ I e e e e e e e e e e
Production »rocrarme ! 76.5 % i iCO 4
- — — - ; ________ == - === e -
Costs(1067 k) I i
i . | .
1. Sales . 21,530.300 I 20,144,200
2. Frocduction cocts I 12,090,667 ! 10,687,090
| I
3, Grocs (taxabic) I _ |
_DI‘Ofit. { 29439-633 i 8,457-’1?(,'
4, Tax (45,)) of taxable ! '
nrofit b 1,097.835 1 %,805.7C0
| !
50 ket profit } 1’3410798 i 4,651.‘41;
v .
. 6., Divicdends 4 ¢ on ' .
. equity : 720.0C0 ! 720,006
|
7. Undistributed | |
nrolits | 621,798 | %,9%1,410
8, Accumulated undistri- ! !
buted nrofits ! 621.748 ! 44,553,208
! §
. ! !
Ratioc: I i
1. Gross vrofits : !
i
sales () I 11.33 I 30,05
R ! {
2., liet prolfiis ‘ |
sales () ! 6.23 ' 15,57
! {
3. et »rofits | i
- | ”, ’ LT
ecuity () | 7,45 | 25,84
' -
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Pay tacx vneriond calaulation

Calcoulation ~f ("Profit")

107 W

“““““““ L ™ it it ¥iies Iy S bbbt Bealbodiatind balidtdiadied
Canariction/tear 4 : 5 6 : 7 | a I 9 I 10 ! 11 ' To |
R ! ! | R ]
L owro Lt , 1341.8; 4651.4, 4956.5, 9265.6 | 5572.3, 7529,9, 6187.0, 5’.4.1, 6723.5
Iateres s 4102.6" 3767.51 3209.1 1 2650.7 ! 2093.3! 1535,90  o75.51 417,41 - !
: ! ! i ! ! ' 1 1 [
Corwoeintien tA545.%1 4545.3 1 4TA5.3 1 4545.% 1 4545.3 1 A545.31 A545,3 1 4545.%1 4515.3 |
SRS U [ RO (U IS OO U S S L1
Lt e ' ‘00131.7:12964.2: 1271201 12041.0 : 12210.9i 13600.1: 11707.3 : 11456.5 ! 11258,0 :
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("Profith) I and sorking
! J | capital
_________ e S
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I I |
2 Construc- - I 1
tion ' l :
! i
5 I i :
4 I 10031.7 ! 51623.7 | 41412.6
i i
5 | 12964.2 | 38659,5 : 23442.4
6 : 12712.9 : 25945.6 | 15735.5
I
7 | 12641.6 I 13305.c 3003.9
! !
9 : 13609. 1 : ~12515.0 |
1 1 11707 .8 ] :
i ]
11 | 11456.5 | y
i
12 : 11268.3 : i
13 | 112623.8 | :
: !
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= 8,08 years - 3 years of construction =

[
2%
O
oy)

;ears

Pay-hack period = 7.2% years - 3 yeaers of construction =
= 4,25 years
I A, = HI0ZE nrafit L 84570 0 17,7
Y(5)T Tsial inv.ouniny | 01705.4
o t vrofit + doowociagtion  4o621,4+44525,%
B T THE, inv. oolay SRR
‘ 270,70 L aan e
= RN HESO I RS |
OVICH .4
T 1 .;;{._...._...__..” "‘._:’,'Of,i_‘(, = '.’).5.1.{./1';._‘. = 25,3 %
v o5 s ity HE VSIS
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3reak even 2ad concoitlivity analysis of the erodeet in
Miennin
The methodsloryr and nsewruilonzs neaded here arz the z2tc as
~dopted oy lirer (sc2 nnge 139 .
wmazlificztion of costs of rryfuclisn based unon iZc cchedule
10.%2.1.
Variable ovncraliing costc: z
16 =
- raw naterizls
laczl 1,814,015
innorte? %,855.810
- 1:?7.}1‘ ’27600-'(/
- ulilitics 2,225.130
’ ~ z2les 2nd distribution 140,721
* - -
9,721,676
Diued osttos
- 2dministrative averheads 518,054
~ maintoenance 399,300
- yoa3irs of tznk furansces 574,750
~ finzrecinl coct: 1,524 .270
.average for the firsi
10 w=ars »7 a-cr2iiom
- denreziaticon 44545,220
3,0431.524
S EoR 17,202,620
[
The unit z-ilins wrice 22 Yaverage batile"
' »
mmLer vercentace unit{ price ®
- Loy 20,0 16,70 D27
. oafL Srint 114,078 AN 0.20
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vV =

“he pnroduction cost and szles revenues ccusnvisass

T.205C1 x X

i
1

Toi

v = C.,073%1 x X + 3,031,924

"he Lreak oven nraductiom level ise

5 46.1% » at the ful
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s - e ~ 3
"o trezk evon nrice 2t fill canzcity:

Ch

127.1%4 % 10% x »rice = 0.,07891 = 137.124 %.10° +

+ 2,081,224 x 10

. 17,503,620 % 10°

nriés = -

137,134 x 10°
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The nrice safety narging
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. = 0.1203 #/bottle

safoty rarcing resreucnt
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Internal Rate of Return (IRR) = 14,146 %

Pay-back veriod: 5.0 years

™~

Rentability of capital: 1/7.5 of cumulated net results

over the first 5 vears of oroduction divided by ecuity

Rentability of investment: 1/7.5 of cumulated net results

over the neriod of first 5 years of production divided b

total investient costs excluding working capital: 4,38 ¢

SUMIIARY
A.
B.
c.
value: 16,14 3
D.
E.

Simple rate of return: the first 5 years »f net orofit

divided ty first five years sales: 16.24 %
Calculations of 4 through I dces not tzlie into
ration inflation. Inclucion on inflation will,

result in higher values of the above mentioned

ters due to imvortant vortion of externzl firancing

within the ovrcject.

¢cIiglae~

Fewever,

narane-

bt 3]
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DY UATIONAD TIOCHIIC ZINFRITS - LICEKTIA Y
1.1, Jab erzation, s»zeific enmiizl reruiremonts
Taizl iaitiasl imveztomt 61,705.421 x 10°H
znlaynent £15 mercons
= 132,8¢4 ®/ja% or 13C.2383 A/ icb
Forcign exchange investment 37,820,852 x 1O3R
emnloyment 445 nersons
= 34,990 /3> or 110,483 £ / job
The chare 58 Iorcima enchanse wnrt poswmatitatan £ , 3 5l
of totel inifial investment,
11,2, Tornirn erchange cavings »
.
Irnort zubstitutiong
6,5 ;» of tctal srocuction is assumed to be s2l1d in
the mome mariot c.i. 122,734 x 10° 22iilos ot 2 con- )
birned (w i~nted Lv stricsurs 3F besr and o3t drinlig
baitTes3, mrice of:
o107 %X 0,23 4+ 0,.83% x 0.20 = C,20501 =5/ battle
e
[+ -
Im=>rt cucgtitution valine = 1%32.2%4 2 107 = 0.20501
5 - 5
2/50t52: = 27,130 % 107 B or 75,230 = 10 B
Trmort:
Z.5 .. ~f Lotel r~roduction is suwvnosed o bz dolivered
6 . . 6
ts Jicer, z.i. 137.134 2 107 2 0,035 = 4.8 x 107 bottles
.« . . . ‘
=24t o conmtincd nrice: .

0,167 % 120 + 0.83% x 104 = 106,672 3Pi/botile or '

et @

20501 ¥/hottle

-~
O

ozt v2lue = 4,8 ¥ 107 ¥ 0,20901 = 0,034 x 10

T
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L
Devrecintion on tre foreiesn cxchange »art of investrment

(92}

0.613 * 4,545.25C x 10°% = 2,736.238 x 107 N

Ead

nterzst (ovorzge for the first 10 years of operaiicon)

raw nateriale 3,265.810 % 167k
utilities -

‘x
tznk furnzces ranzir 235,162 = 10°=
snsre narts 25G.800 x 1033

4,461,772 ¥ 107 =

overneais foreign L1572 o 10T e
current imrortis 4,835,934 x 107+ :
7
Forcicn excinnge savings cunmary yin 107=) .
Innsrt cuzciitution ©27.1%0
Ixmort 0.235

23.115 - ¢,50¢ = 18.409

. . O ..
Poreisn exchange savinge eouals to 13,609 z 107 8 or

24,162 x 1C° 4
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50 ;v of 4istributicn €233

438.0
70.4

':'132‘?.4 - 6,32?-“?

21.314,8
- 495"50

x 100 =

1792525

45,66 7
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Analysis of liuestonc sasnles

Samples of limesione devicted as Keitha I and Tahoua
have been handed to mission from archival collection in
Ministry of Geologr, Niamey, Niger, with infsrwation th=i

they bhad becn collected in Keitha region and Tahoua region.

They can not be iaken seriously as revrescntatives
of limestone denossits for production purposes, but can be
‘concidered as indicative information that there is a »ossi-

bility to find linestone dzposits in the a/m regionc.
1. Macroscovic estiiation of samples.

Sarnple xeitha I

Samnle in form of snail shell with distincet rusty-browm
inclusion in eentral =art, Smooth surface (nen worous,
firm) brignt-white with dark coatings in vlaces.

Samnle Tahoua

Sample in form ¢f irregular block with shell shanned
focsil dictinetly visidle on zurface of variable
intencity of yellow-brown tincture with black coatings

in places.
2, Hacroscotic estimaticn of crushed sanmples.
Sample Keitha I

Batple after comrninution and bdlending shows slightls
K gnty

pink tincture.
Semple Taloued
sanple ~fter conuuinution ond blending shows white-~crean

coloured tineciure,
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3.'C?émical compacition of samples

Sample Sample

Keitha I Tahoua
CaC 23.41 53.53
g0 1.10 C.68
510, 1.42 1.36
51205 0.33 0.63
Ebzos 1.15 0.393
Ti0, . G.017 0.027
Hazo 0.16 _ 0.18
Kéo traces traces
ignition loss 42.18 42,38
narticlcs noit=-
soluble in HC1 2.35 2.46

Determination of resnective oxides have been done

using the following methods:

Ca0, I1g0 - determined by complex titration analysis
3102? TiOZ

A1203, F9203 - deternined by calorimatric analysis
3320, KZO - determined by flame type nhotometric

analysis

inzlysis done ty Chemical Laboratory of Glass-works

Zrosgno at Krosno, Poland.

4
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I. Institutions visited .
NIGTR

1. Kigeria/Niger Joint Commission for Cooperation
2. U.N.D.P.

2, Kinictere des lines et de 1’Industrie

4.

6.

8.
%

10,

- Direction de 1’Industirie et de 1’Artisanat

« Direction des Recherches Géologiques et Minieres

- Direction d’Energie |

Kinistere de Finance

- Direction cu Personel

- Direction de Contr8le de Prix

- Direction de Contribtution Iivers

Ministdre du Plan ‘

- Dircction de Frogrammes et du Plan .
- Dircetion do la Statistiqué et de Comtes Liationaux
Banque de Dévelopnement de la République du Kiger
Bangue rondiale

L*OFEN, Office de Promotion de 1’Entrevrice ligerienne

Ministre des Travaux Publics, des Trancsvyorts et de

1’ Urvanicme

- Dirsction de la Construction

- Direction de Travaux Publics

Ministre de Commerce

LFYiiA, Sneicté Kirerianne 4'Assuranc2 et de Ruacegurrance

T

Branir:r de Riamey

- . . ‘s
ST },,.1r oo L ADTNL
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$4. CONCOUIGIR a HMaradi
15. SPGN - Industrie des Cosmgtiques 3
16, SATON - 3ocidte Anonyme Travaux Cutra-lior

17. Faurice D2lens, Sociate Axonyme Entrenrice 4 2B:i-monts

18, WAZIR Travcoux Iublics Saiimenis Terracsuusnt-Routes

19, SNG 3-cibte Nigerienne de Ciment

20. SNTHK Société Nationale de Transvort ligerien
NIGERTA

1. U.l.D.P.
2. PFederal Hinistry of Industry

- Invectaent Information 2nd Pronmotion Centre
7. FeZeral Office of Statistics .
4, National Population Commission 4 .
5. National Planning Commission ‘

6, Federal linistry of Finance

Eome Finance Devartuent

Import Licence Devartment

External Trade Department

Banking Division

7. Federal FKinistry of riines and Fower

8, Federzl Linistry of Commerce

9, Nigorian Zxport Promotion .ouncil
10, Kigerian Bank for Commcrce and Industry
1. ¥igerian Inductrial Developmznt Bank
12, Intrrnntional l.erchant Bank

13,. Banrue National de Paris

14, !lamafacturcrs Association of liigeria




16.
17.
18.
12,
20,
21,
22,

32.
23.
4.

35,

41,

- 178 -

Federal iinisiry of i.ines and Fower

- Genlnrical Survey Devartment - Dacduna

Liaicon Office of Kaduna state
Liaison Office of Kano State
Liaison Office of Imo State

Liaison Office of Rivers State

Kinictry >f Trade and Industry Kaduna State
lMinistry of Trade and Industry Xano State

Ahmadu Zello University, Deprtnent of Incustrial

Desien, Zaria

ilotal 3ox Toro Glass, Astara
3allavur Jigceria Lti., Kaduna
Nigerian Soft Drink Co. Ltd.
Guinnacss (ligeria) Lid.
Union feverascs Lid.

Jest Africon Sraweries Ltd,
¥igerian Bottling Co. Ltd(
Jeven=-uv s5o0ttling So. Lid.
Floricde Food (Fig) Lid.
llandfara lMolding Ltd,

Adiztu Laduni 3rotrers Litd.

Drinco Industries Ltd.

Internaticnal 3reweries and Beverages Industry

Arevwe 3o%tlers Litd,
North Breweries 1td,

“atot Intormetional Arency Lid,

2ufaco (¥is) Sorvice (Cumton Liconc~od

Daltrade (¥ig) Lid,

Tarlor oodrow of licorin
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I1. Selected documents

"'IGER

1. Annuaire staiistique 1973-127¢, Hinister du Plan,

(4 . . - -
Renmublique dua Liger

Y - e T 4 > .. 3
2. Diraction d2s Rechearches Geolorirues et Hiniores;

Calcaire-Gisenent de Halbaza, Gisewent de Xeita,
Hai 1933, Niamey
Les Tntrenrises laurice Delens a FHiamey; Calcul

3

estimatif de nrix de ventz au m” de volume de la
conciruction nour un thtiment inductriel, verrerie nour
la nroduction de boutcilles, hiai 1933, lianmey

rgue dee tables de eodification de meziion des
"zgents de 1a fonction publigue, 3ureau de la Solde
¥inistere des Finances, Niamey, tirage 27-12-82

Eodo des Investissements en Faveur de 1’Zntreprise
ilignricnne et Texte d’Apnlication, issamblée lationale
¢ 11 Mars 1974 et Déeret du 17 Juillet 1975
Daterminant lez modalités d’apolication cde la Loi

Yo 74-12 du 11 Liars 1974

Conventisn Collective Interorofecsionnelle du

15 Dacembre 1972, République du Higer

Sountry Industrial Development 3Brief - Liser UKIDO,
larzn 1282

iinistere du Plan, Bilan des trois annees d*exéztution
da Plan Quincuennal 1€79-1933 = Industriz infnrmations
c:ncénnant 1la oroduction de¢ boissonz, mamiceript,

Niamey, 1983

N L
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1.

2.

3
4.

6.
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1979-1965, Kinistére du Plan, Rémublione du Fierrs

AvPil 1080, L'Immriverie Iationale du Figar

Projet d'unitle de transformation de la tormate, (on
Niger) Fevrier 1983, Cooverative de Consultant, Belgicue
(-) Provos du projet de croation d’une ucine de verres
craux dans le nays de la C.Z.i.0., Dircction 4=

I'Incdustrie et de 1’Artisanat, Juin 1980, Ninney

12, 3ETI, Trancrort-transzit d’une usine de vorreric, de
S N P .
ses matieres wremiercs at de ses wroduits finiz, VFai
10883, Kiamey
NIGTRIA
1. 1280 Indusirial Directory; Xigerian Investzent Infar- -

=nation ans Promotion ~Tenter,Zacos, 8th ediiion, 198C
Internationa2l Merchant Bank (Nigeria) Ltd., annual
revort 1621

Investin au liiger, Jeune Economists, April 1983

Habot International Agency Ltd., clearing ‘notztior of
4000 tonns of liachinery and Factory componcntz (.ipapa
wharf(¥ans), M=y 1983, Lagos

Government oI Imo 3tate of Kigeria, Lagos Office, Pro-
duction Capacity -~ Inicrnational Glass Indusitries, Abe,
June, 1983 |

Feasibility Study of the 3alla pur liigeria itd.,




3e

10.

1.

12.

L
H

15,
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Ty - 3 - “a ey Jo. P P X 1 . : A . Ao
Corelon eonosile Lraics ¢ wimeric, ioreh 1 B3
[ 5 » »

Fourth Kzaticnal D:velopment Ilan 1931-35, vol. 2,
Prcjcet Suﬁmerf; The National Tlanniag Officé, Lagos
Pourth Tation2l Develognment Plan 1051-25 vol., 13

The Xational Planning Office, Lagss, January 1982
istablishing a2 Businness in uigeria, cecond edition,
1282, Aobdulai, Taiwo and Co.; 3oliciters, Lagos
Country Indusirial Devglopment Profile of the Federal
Republic of Kigeria, UsILO, July, 1278

Annucl ibstract of Statisties 1981.Edition, Feéeréi
Office »f Stztisties, Lazos

Vitro-Cer Ircjekt, Warsaw, fechnology an& machinery

costs of the glass containers nlent in lLiger, Kigeria,

e

No 8, UL, Iew York 1969
Seven-up 3atiling Comnany Ltd. Botile Purchases, lay
193%, Laros

erterly Incustrial Production data revised May 1983,
Prderal office of Statistics, Lagos
Higrrian Incustrial Poliey and 3trategy: Cuidelines
to investors, Federal Governaent Treis, Larns, 1980
Manual of Zxrort Incentives, Nigeria Exnort Promotion
Council, Administrative and Training Division, Lagos,
1979
Metal Box Toyo Glass liig. Ltd, Commany Pormotinn and

’

start-up. Industry News, vol.,1, Wo 2, August 1982 -

3

'

§
i
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20. Hid-Year Fomulztisn Projections by States, 1953-2000

21. iinercl Trafuciion, Jamasry-Decenber 12503 Fodoral
Lirictry of winegs and rower, La2zas
22, terris Eendbury J2ckson le iny Ltd., list of Ii~crinn

Zrevwcrics, Anril 1283, Enrland

NIGTR-UIGT TS

1. Investigation of Raw ilaterizls faor the Praductinn of
Cless Containers in Jouth Kiger and KHorth Figeria,

UNILO Project DE/IAT/77/C20. XiD iumboldi wadmog A0,
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