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THE BRICK INDUSTRY

I. Introduction

; In West Africa bricks are the traditional building material, It

_hae long being the practice in African countries +o use sun-dried bricks

made by handlcraftsmen, the bricks being perhaps 1mprovea by the' addition
of straw, ard kvowz as swish, Less frequent use is made of burnt bricks

-produced ty handlcraftsmerﬁ or brloks manufactured in brickworks.

The fuel in general use is 1ocal wood or 1ndustr1al and agriculture

lwaste - cooonut and groundnut buske - but i is intended to make.use of.
. ;fuel 0il, -in.the new brickworks now under construction. Because of the
. very low populatlon -density in this sub-region and the relatively hlgh
.sost of transport brickworks will be found today only in places near
towns and thelr capac;ty is almost invariably geared to fhe needs. of. the

1mmediate eurrOundlnge,

The- necessary raw materials for the menufacture of brleks can

" be” found pr&ctlcelly throughout ‘the whole of West of Afrlca, and since

bricke hold out maﬂy a&vantages from the building standelnt, Yhey

: Warrant oone deratlon as a basic buildlng material, eo“sequently,‘; great
rdeal ‘oF attentlon should be pald to the develoyment of the brick 1ndustry.

(1) The cost of products from brickworks is approximately US$L8
per ton, and the cost of tran8port approx1mafely 6 cents per ton/kllometer,
Whlch means that over e dletance of 300 kilometers from the brickworks,

ﬁ:;brlcks are double thelr price.. Transport costs make bricks very expensive,

and for thls reaeon 1mporu~export does not, pley an essential role. In

the eustom statlstlce, products from brlckworks fall 1nto two categorles.

et J— 662 4 (l) bulldlng brlcks - bulldlng bricks of ceramic materials

-_— 662 4 (2) roofing . tlles, chimney pots and llners and. other congtriuc—

tlonal ceramlc Ware - tlles and archltectural ornsmental

materlal.‘
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In 1961-1964, these commodities were imporfed into West‘ﬁfrida. Imports

of bricks‘are available for Dahomey, Ghana, the Ivory Coast, Mali, Niger,

Nigeria, Senegal, Togo and the Upper Volta., The estinates Tor the West

_ African sub-region are ag follows:

¥
TABLE 1
.impprts bf bricks in to. West Africa
Total 9 countrica Tetimates suberegion -Average prioe ConsumptiOn.
'1,0008/year Tons/year 1, OOOﬁ/year‘ ‘Tons/year  per umit - per head of
' $/Tons population gr/
) ) ‘ . . _.Ca’P '
662.4 (l) o 2749 253.4 31 277 : 112 S
662,4 (2)  453.7 2,125.4 496 2,325 213 25

Classifidétion 662,4 (1) is a completely negligible guantity so far ae
| imports are concerned. In classification 662.4 (2) are included Ghana,
 N1ger1a, and Senegal with imports valuing 453, 000 dollars a year and weighing
2,119 tons a year. The other countries in West Afrlca do not 1mport these
| commodities.
(2). There is practically no export of 5rické'énd'£ilés, aﬁ& the
small quantities eXp0¥téd éfe'negligiblea Since tilés alone are imported,
7and only in small quantltles, it is unneocessary to go into the questhn

of unports. Con51derat10n of the internal market alone would sufflee.

- (3) Statlstlcal data of the evolutlonary trend in imports. is
available only for the years 1961 to 1964.. The import market for thess
. commodities can. be olearly seen 1niF1gure 1. Durlng the four years when
imports of 662.4 (1) were made, the maximum was 400 tons’ a year in 1962,
- and the annual average only 277 tons 8 year, the deveIOpment of the import
market beling somewbat unSUeady. The only deduction to be made is that owing

to the fact that most of the West African countries attained independence
4,



-

E/CN.14/INR/124
Page 3

in 1960, the market became brisk in 1961 to 1962, but there was a falling
off in 1963 which was more evident in the case of tiles than bricks.
Briek imports represent only one-tenth of the produofion of a small
brickworks for the whole of the sub-region, The imports of tiles are
most substantial, belng equivalent to the production of a emall brick-
works, ﬁamely.2,430 tons a year maximum, and 2,325 tons a year on the

average for the period 1961 to 1964.
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Figure |

- West African imports  of bricks (I). and tite (2)

Les importations de brlque (1) ef de funle(z) en I'Afrique
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III. Domestic Production
The following brickworks are at present in production in West Afriocas
! o ) TABLE 2 - o
Brldkworks 1n West Africa
Countries Location Capaclity Notes
Ivory Ceast . .__Daboﬁx: Hollow. bricks and solid -

Dahomey

Gambig

Ghana

Guinea

Upper Volta =

( VOLBRICERAM) :. -

Liverig
Mali

. Abidjan (SOBRICI)

. Malam -

_15 moblle brlck—-w'
works

Kobaya

- Kankan -

, Liebs | )
: N*Zerekorej

. Pabre

-y~&@gﬁmgm1

‘”'Eﬁghrqa&_lsland':

Harbel
Magnambougou

2,000-tons/a@pum

25,000 tons/afnum

23,000 tbns/year

50,000 tons/year

l§1000,t6gsz&ear_;

12806 f0n§/y§ar  

12,000 tons/year

C e

8,000 toms/year
S - x '  ,briCkS

2,400 tons/year
12, 000 tons/year

“jﬁbrlcks

fUnder constructlon hollow

and s61id bricks, hollow
ceiling potsy tiles,

Handicraft production,
unevenly distributed
and fragmentary

.There are no brickworks . .
in the Gambia

Hollow brickes and solid
bricks, tiles, piping
and setis.

30~60, 000 tons/year Production under WaF .
Hollow bricks and - solid- - -

brlcks, tiles

The progeot 1s now being
studied  _,

Hollow br;cks and Solld

bricks -

'HOllOWibfické, sblld '
. bricks. and-hollow oelllng

tlles _
Hollow bricks and SOlld :

Hollow bricks,solid bricks,
hollow celllng pote tlles,
and piping
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TABLE 2 (Cont'd.)
Brickworks in West Africa
Countries Location | Capacity Notes
Maurifania | ' - B T Sy ”3 ;u.There are no brickworks,
Niger _ Wiamey 21,000 tons/year Under construction, hollow
' e i et oo Dricksy.s01id. brlcks,u~*-"wr neer
- - hollow ce111ng tlles an&
W e e e ey eram e ewme e e & wmmeam e e e e ] . .tlles. Pmer e mes e . LeT e -7.“'-" '
Nigeria ' . .. - Lagos {Construew: ) = " HollOW‘ﬁricks, solid brioks
tion industries
- Ikoji (Clay Imdus~} . - - . .. - onis
';_;trles) L " )31,300 tons/year hollow ceiling tiles and
. e tiles
Senegal ... Pout .. . 10,000 tons/year Hollow brlcks, and solid.
T bricks
.~ Tiécky . . 2,000 tons/year Handlieraft bricks
Kaolack 2 000 tons/year Handieraft bricks
Sierra Leone = Q ;l; ,f :i‘ o - : There are no brickworks
Togo . _ e _ _lS,QOO-toﬁs/year Handicraft production
e T ' . widely distributed and
o . fragmentary
Total 317,500 tons/year  maximum, plus handicraft

production

bricks in 1967 to 1968.

The location of the various brickworks is shown ixLMap le.aTo. sum up,

from axisting capacitles and brickwbrks soon to come into productlon

{ Ouagadougou, Nlamey, Kankan, Lahe, e Zerekore and Ghana), & total produc—
tiom capaclty of ahout 3,000 tons a year may be anticlpated, so far as burnt
brloks are concerned; add to this the production of smolid burnt bricks made '
by Togolese handicraftsmsn, which can be estimated at 12-20 million solid
bricks, . approx1mate1y a capaclty of 18 000 tone of burnt brloks a year. The
total for- West Africa Would therefore be roughly 320,000 tons a year burnt
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Iv. Observations arising from a study of the looal industry

(1) In Africa bricks are the traditional building material, and
practically everywhere in Africa raw materials for brickmaking can be
found. Bricks combine all the useful and necessary properties regulired
in building materials: price, mechanical and thermal features, they
are easy to marnufacture, durable and weather resisting. Their only draw-

back is trensport, which is very cbstly,

(2} 1In the brick industry, various products can be manufactured
in se#eral dimensions. In the six West African countries production
is mainly copcerned with solid bricks, hollow.briéks, hollow ceiling
tiles, drains, girders, setts, tiles, ornamental bricks, etc. Solid
bricks are made in three dimensions: 5.5 x 11 x 22 om.3 2" x 5" x 10",
and in Lomé 5 x 9 x 20 cmg hbllow bricks are produced in more than
30 dimensions.- It may perhaps be mentioned here fhat standardizatibn
in the building industry would be very useful, since it would simplify the
brickworks programme and OOnﬁribute to an improvement in ‘production

ECONOMY .

(3) The production programme and unit prices of bricks are given
in s somewhat simplified form in Table 3, which alsc contains a few
comparable dimensions, In that table will be found, ir addition the
prices and.dimensions of oconcrete parpens, which are giveﬁ by way.Of

~comparison with brick la

(4) 1% will be seen from Table 3 that thers is competition between
certain countries in bricks and parpens. This compétition does exisei,’
and should to be taken into account. In Tabloc 4 the prices of 20 om or

9" walls are given im dollars per square metre.

;/ Parpens or cement blocks are so0lid or hollow concrete bricksa.
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TABLE 4

The prices of bricks and parpeng for 1 sg.m. of a

- 20 _cm. or Q" wall, without goating or mortar, in -

US dollars
5
o Ivory— ‘ ‘ Upper

Ghana__ Coast Niger Nigeria Mall Togo Volta
Solid cement blocks  3,i-4.5 3.0  8.5-14.2 8¢ 51442
Hollow cement blooks 2.1-3.6 2,2-2,7 7.8-10,8 2.6-3.6 7.8-10,8
Solid bricks - 5a7 9.8 5.8 0.7 6.2
Hollow Dbricks . 3,240 1eOm4o0). 244~2.6  243=3.0 2,2=2,3 2:8-3.9

Thezse prices are calculated only for bricks, and the briok requirements
per sq.metre are caloulated with an allowance ¢f 1 om. for mortar. The

price of mortar is not 1ncluded.

(5) It is necessary to mention the fact that prices for cememt
blocks are caleoulated correotly in the table shown above, but some
entrepreneuré do not.put sufficient cement into the cement blocks, ard
this sy proddce cheuaper but deflnltely poor cement blocks which will

compete with bricks.

&ﬂ. In normal_ciroumstanoeé, it is always possible to arrarge for
the conditions under which cement and bricks are to be manufactured,
and regulatejthe prbduction rates acecordingly. Regulating production
rate means réguiafipg the price of cement and bricks, so as o produce
conditidns iﬁ*ﬁhich the price of bricks will be better than the price
of parpens, im: the oase of walls where bricks are preferable, becauss
of thelr technlcal features. It is also worth mentioning that well wrought
brlcks can be used archltecturally as walls can be made entirely of red
bricks, thus QCOPleélﬂﬂ on coating which is also & saving in economic
terms.‘ Thls is the normal procedure in countries where climatic conditioms
aTe rlgorous, for example, in Scandinavia, England the DUSeR ana in splte
of thosc ol imutic cobRitions whAioch aro mora rlworouﬂ thap in W@at 1‘“g4;@

Africa, the life span of bulldlaﬁs is reokoned in tbrms of centurles.
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(7). West Africa is poor . in raw materials for the manufacture of
cement, and the oountrles w1th the most abundant supplles of limestone
have a reserve that will last only for a few scores of years, whereas
raw materials for bricks are to be foumd everywhere;»-Itﬁis‘worth'mentiOEing
" here-that West Africa will never be self-sufficient in cement, and it
' is therefore worthwhile recommending the development of the brick industry
S as quiokly as pomsible after this report has been examined,

| (8) The bricks produced in West Africa are not perfect, and much
. can be done to improve them. One notable feature is that the conditions

”};naceSSary for the preparation of clay are not observed in West Africa,

‘and the observance of such conditions is a sine gqua nom if very high
:qualityrbr;cks are 1o be produced, capable_éf competing on easy terms

. With ofher building materials.

in'some.brickworks, clay is extracted and used after being

" moistened directly in the process of treatment, Wlthout any homogenization
“or period of repose., In: factorles vhere hamdicraft methods are used,

‘a worker extracts clayy prepares a paste and mou1ds.the bricks, The
*_;ﬁoulding is done during the first part of the.day'with.the prepared
;paste, and at the close of day the workmean. prepares the earth for the

o mext. days'sork.

This method of treatment is insufficientzto obtain good .quality bricks
it ds nceessary to toke sreat care over the proparwtlon of clag, in othar
.?noruo homobbnlzatlon, prenaratlon with water or vapour, and a perlod of repose.

: It is also: necessary 0 consider establlshlng an educatlonal centre

"E;for workers. In order to 1mprove the manufacture of brloks, raw materials
fémust be looked for,discovered and assessed, and proper[methoda of
';treatment and manufacture determined. This impliss assessing a large
é%quantity of samples. For a long time this type of Work,has been carried
out in European or American 1nst1tutes, but this is a rather 1aconvenlent.
éfmejhod, Proposals should be made for,settlng_up_an_lnstitute of this

‘kind in certain West African countries. Such an instituté would alse

‘serve to educate workers at the top.
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. In this °°nnexl°n: the‘Kumasi Institute in Chens bids fair to supply
such an 1nst1tute. o o - - EEUEEE

Ve Bevelopment proaects up. 4o 1980 _

(i) ' To determine the requlrements in- brleks and - the development .of
'1brick productlon up to 1980, we must Tiret establish the amount of
building&activity that goes on, evaluate the present productlon of brlcks,
and use thig as a basis to make proposals for the future. - The follow1ng

- production methods may be used:

‘ (a) The evaluation of the requirements in pricks f9r Wgst-ifrica
in Telation to building activity,

(b) The figures obtained umder (a), should be compared with
thoge for development in the Furopean OT Ameridan countries
wherse statistios abound. It should be noted -that ;n Burope
and fmerica industrial pioductiOn.practically'holds;sway,
‘whereas in West Africa handiéraft production is the order
of the day. Unfortunately, there are no statistics for this
type of production, and the first‘prereqﬁisite, will be to
‘arive at somé estimate of 1t. '

(2) In snnex II is to be found an estimate of ‘development in
- building activities. '
An estlmate of 1ndustr1al production will be found in Table 2 and
Annex III. According ‘$o0 that table production w1ll resch a total of
320,000 tons a year when the new brickworks are completed and come into
production. Their produétion may be assessed as follows: (in thousands
of tong a year) '

1065 1968

VSOlld brioks, hollow brlcks and '
ornamental bricks S 120 - - . . 270

' Tlles ‘and other materials - - S 6.0 _ S -
| CDotal . . 126 S -



E/CN 14/INR/124
Page 13

- (3) As regards the estimated handicraft production, in Annex I
~will be found a few statistics for the Ivory Coast and the Upper Volta.

(4) New dwellings in the West Africa residential areas are built

- of industrial and handicraft burnt bricks, parpens, wood, stone and
T;other materials. The handicraft‘productiOn of bricks is very highly
E,developed in Afrioa and represents a substantisl proportion of the over-

: __all prcduction. Along the littoral, ae in TOgo, Dahomey and Nigeria,

-only burnt bricks made by handicraftsmen are produced, whereas in the
~hinterland particularly in the Niger, the Upper Volta and Mali, swish

‘bricks.are commou.

- In Nigeria; which repredents 60 per cent of ‘the production of the

‘sub~region, it is estimated that the production of bricks whether from

‘i-glay or not, ‘is 20 per cent as regards burnt bricks, and 80 per cent

as regards sub—€¢1ed brlcks. This estimate is valid for the whole of

'fthe submreglon.

From Annex I the percentage of industrisl and handicraft burnt
bricks can be estaﬁiished as follows: 2.5 per cent industrial, and 17.5
“‘.per ‘dent handicraft bricks. For the year 1965, this estimate in figures

Was as follows. | - ITV
.'— Industrlal burnt bricks. 2.5 per cent . -80,000 m3
e Eandlcraft bumt bricks. 17,5 per cemt. 560,000 m3 1.6 kg/i 900,000 T

1.5.%g/l: 120,000 T

80  per cent 560,000 m3. 1.8:kg/1.4,000,000 T

";Buﬁnt-bgicksv ©. . 20 per cent - 640,000 m3 .. ¢ i 1,020,000 T
~ Swish bricks 80 per cent 2,560,000 m3 - . 4,000,000 T

ﬁ.:Buildlng activity is estimated as follows:s

(in thousends of sq.metres)

The total area.of Walls and parti-

tions .
- Chegp dwelling houses. .. .. . - 6,20 . 30470
_-Mé@i@murange dwelling houses - - 046 . - 2.24
:Gébd quality dwelling houses . . o010 0 0,45

Tofalfdﬁelling houses S 676 33.39
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(in thousands of sg. metres)

The total ares of walls and parti-

tions. . et o 2
Industrial buildings 43 12,00 e
‘Bducational buildings : 1.9 9,38 '
" Miscellaneous ' _0.52 C .62
 Motal o Co1r, 62 57439
’;Floors : B o ' : 4.92-' T 24432
Roofs o - 5409 S 26432

Percentage of walls im industrial burnt bricks. ~ 4.4% per cent
Porcontage of walls in handicraft burnt_bricks. 30.9 per.oenf
Unitary production: 3 kg. bricks: _ . '
- Industrial bricks : 40 million pes. = 0,41 bricks/per

capita . _ _
~ Handicraft burnt 300 million pcee« = 3.07 bricks pexr
bricks ‘ capita et S
. = Burnt. bricks . - 340 million poes. = 3.48 bricks per
capita

.The ratic of industrizl bricks to handieraft bricks in
volume: 1:7

The ratio of industrial bricks to handicraft bricks in

weights 1:T.5 o : _
"~ From the assesged value of the prospects of building“acfivity
im 1980, we may gsSume a 20 per cent requirement_of‘brick Wallé,‘and
_a contribution from the brick industry of 40-50 per cent of the. total
- brick production.

- Altermatives
. I IT IIT
" The volume of walls for dwoll- 9,47 millions of dam>
imgz houses _ . '
The volume of walls in burnt brieks _ 1,89 millions of dam3
The total volume of walls in burmt bricks - - 1,935,000 m

The requirements of bricks in weight - - 2,776,000 Tons

Percentage of these requirements in - o
industrial bricks, - o 40% 50 %
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Alternatives

The weight of these requlrements 77 1,110,000°7 1,388,000 T
in dindustrial brlcks . S - o
The percentage of . these requlrement53 : P o o
in haxdiorafi bricks o - 60% 50 %
The weight of these requlrements o - A
in handloraft bricks. BRI 1,666,000 T © 1;388,000 T

Increase in productlon
(a) Industrlal : handloruft 1n 1965—1980 _
| | | 120:1,110 = 1:9.25 120 1,366 = 1:11.6
(b) aIndust#ial : handioraft in 1967/1968-1980 : | |
T 270:1,110 = 1:4.12 270:1,388 = 1:5.15 .
A{6) - The productlon of solid and hollow brlcks im relationm to the
total productlon 0f the brickworks is 85—90 per cewmt, The tetal pro-
dustion according to this estimate would them be:
Alterrative I : 1,110,000 x' (1.18-1,11) = 1,310,000 — 1,239,000 T
Alternative IT : 1,388,000 x (1.18-1.11) = 1,640,000 ~ 1,540,000 T

On the 1\a.ts:i.s of this estimate, the productlon from brlckworks 11
West Afrlca in 1980 should be.

- Solid and. hollow bricks ) E R 1.39-mili_|.ion:'tons
~ Othgr products (tiles, hollow - - : :

celllng pots,drains) . 012 - 0,15 million tons
- Total productlon ik "‘ ‘ _: 1.23 - 1.54 million tons

An alternatlve meﬁhod would be to adsess the productlon of varlous T
countrles 1n the worlds the evolutlopary charxges in productlor,and oompare | }
the results with thoge of cement, which is regarded as the most 1mportant ,_“
building materlal. ‘

(N Brick production in the following countries:
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TABLE 5

Brick_produotion in various countrles (1n mllllons of single bricks per year)

_/ Ornamental brlcks an 1ncluded
_/ Sand and llmestone brloks 1ncluded
_/ Northern Ireland not included
4/ Only burnt bricks _
5/ Tiles included as from 1956 ... «

6/ Kolkoz handicraft production included.

LR

Countries 1950 © 1953 ~ 1955 1956 7i’95"7 19581959 1960
Belgium 2,004 2,212 2,433 2,241 2,412 2,21o;3j2;15;; 12,259
Franoce 13,143 3,130 4,097 4,104 4,334 4,277 4,088 4,088
Ttaly 1,458 2,008, 2,801 2, 8423/ 3,134 3,344 3,579 .
Canada - 375 426 489 510 474 541 551 470
Germany (FR) 4,123 5,082 5,812 5,729 5,498 5,409 6,114 6,222
Holland® 1,192 1,336 1,439 1,486 1,583 1,517 1,542 1,626
Norway 98 101 109 102 19 . 8 94
fustria . 568 471 799 . 848 865 804 873 940
sweden® 357 375 37T 337 313 293 330 326
United States 6y333 5,874 7,902 8,085 ° 6,658 6,489 7,300 © 6,952
Pritatnd Co5,gb1 U T,195% 7,163,131 6,914 6,440 T 6,967 - Ty279
Yugoslavia 977 664 © T99 813 897 1,066 " 1,076 1,234
Alvania @ oy 140, 46 .58 61 , 68 76 . 125
Bulgaria L 2370 m427 444 . 553 - - 489 . 515 . . 758
North Korea S S 3 X 694 736 L )
Hungary 796 1,321 1,198 1,203 1,385 1,416 1,659 1,776
Germany (DR)w/ 1,356 1,920 1,963 1,954 2,148 2,187 2,345 2,272

* Poland ATt 1035 2,233 2,590 2,624 2,748 2,794 3,214 3,160
Rumania 1 % 800 668 750 2 T19 89 918 ¢ 572
vsspe/ 10,204 16,788 20,825 21,566 24,671 28,689 33,048 35,100
Czeohoslovakia”" T 865 1,212 1,475 1,592 1,711 1,748 1,908 1,910

£
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(8) The unit of production of bricks in the following countries 3

TABLE 6 . .

The unit of production of bricke in various countries (per unit per capita)

";_;:cguhtfiegﬂ -

: ,,‘_':.1_9750'

'%1958

1959

Li?60

Belgim 2 e e e s
F&anee-(ln kg.)t

Italy
Canada
Germany (FR)
Holland
Norway
Austria
Sweden

United States

England -
Yugoslavia
Albania
Bulgaria
North Korea

Hungary -

Germany (DR) o

Polanﬂ
-Ruman1a
uss

!Gaoohoalovakia

31

21

88
118
30
82
51
42
121
60
11

33

1

85"'
a
g0

57

19

‘é52,¢:

29

127"
307
68

52
37

146
40

35
58

138

106
41
88

94

&N

o5
58
31

118

134
32

115

52
18

147
45

42
59 -
66

122

109
5
39

106

113

P
9
59
32
115"
e
29
121
46
48
143
e

43

73

73
l22

110
94"
43
108

1200

6

109

Yia

23
124
42

39
134

50

47
64
s
i

123

97
_4?,h.
121

128 .

29

244i;@$:
96—

69
32
106

Be

24
115

40 .

37

125
59
50

T4

143
126
o
46
139
130

Zaéﬁfw
2 T
g

32
18

156 ue

g
90

26

R

124
44
41

138
T

s
A4

39

143

66

g0
¥9T7l"“

136

110

50
BT
141

t"i?s
131

104
3
164

140
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Leg)-

roductlon of tlles

TABLE'T '

: The:productioh'of’tiies'iﬁ vétioué oountries.(in millipns_éf'éingle tileg.per vear)

Countries = -

““.iégb‘“

, 1953mM

1955

1956 .

1957

1958

1959

i o ;

Thaly

_ Germany (FR)

- Hollard
__._:-._‘,Austria3

:Swadé#;/

 United Statesd

‘ﬁ Yugoé}avia

. Albania
 ‘Bulga£ia
North XKorea
Hungary
Germany (DR)
sy Poland, -
;}Rﬁmanié
USSR .-

:jczechoslovakla'

.Hiéi per

802

161

922

106
96
71

339
15

e
A

139

102
263
73

134
222
152

Eh
515
2

929

.10€ 
6
o

294...
25
186
1
146
109

851¢
122 -
37T
127

999

273,

13033

111
T2 -

63

475
24,

177

18

157
34

149

308

127
140 .
47?@
172

291

187
1, 008

1

1,093

1154
73

61

439 .
24
186
20 -
158
59 -
135

del

115
146 .
498

183

1,022
118
68

61
409

23
191
20

169
56

130 -
345
123
197
557,
191

T
1,077

1,220 -

905
98 -

58
47

450

22

198 . -

204

162
358
118

233

671

204

1, OQO_ oy

303 e

56 1

219 -

L R38

203, 1.~

oo 370450359

110 99
261 - 275

S TéL et

201; url8O

Total

‘ ““4;520

3,969°°

- 4,825

4,953

;;“/ Bricks are 1ncluded as. from 1956

2/ In thousands of tous

3/ Only in the case of burnt bricks
A/ In millions of 8g.M., Bngland exoluding Northern Ireland.

5;050

®

*
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Brick produetlon in.the countr1es mentioned above as compared

with their production of tlles.

1950 1953 1955 19553'/ 1957
~ Bricks (per single pes:) - -

in millions - 41 165 52,111 63,461 64,613 64,149
| ~ Tiles (per single pos.) ‘ o
’ 7V din millionms L 4,02& 3,969 5,05ﬂ 4,825 44953
- Peroentage of tlles as’ compared o ‘
wﬁhmmm__ o 9.7 % T&% ﬁ%ﬁ?é%_LT%

1/ Iucluding Ttaly enly for the years 1950, 1953, 1955.
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{(10) Building activity in the following countries:

TABLE 8

Building activify im various countries
L (in_thousan@s of units, & unit = a dwelling)

Countries . .. 1950 1953, ~1955 1956 1957 1958 . 1959 . 1960
Belgium . (a) .. . 45 . 39 .45 44 45 47 4T
(W) 71 16 210 237 274 292 320 314
France (ii) 41 8o 175 205 ' '
(1) T4 150 216 232 -~ 274 276 295 268
Ttaly (i4) 52 121 129 202 : _
Germany (FR) 360 525 538 561 528 488 555 551
Holland 55 63 62 69 89 90 84 85
Sweden (i) 2 45 53 58 58 65 63 69 . 68
United States (iii) 1,396 1,104 1,329 1,118 1,042 1,209 1,379 1,180
England (1} 215 330 329 310 310 2B1 284 307
(ii) 205 327 324
Yugoolavia (i) 38 30 37 45 61 61
Canada (ii) 89 97 1.28 136 117 147 146
Hungary 25 17 32 26 51 42 4T
Germary (IR) 31 22 33 33 61 63 80 80
Poland 68 79 94 95 le2 129 133
Rumania 46 56 78 78
USSR 1,170 1,245 1,512 1,613 2,197 2,692 3,050 2,912
Ozechoslovakia 38 39 51 64 64 54 68 78
Norway (1) 22 35 32 27 o7 26 27 a7

(i) A1l dwellings including those rTebuils
{i1) TNew dwellings only

(iii) Only new dwellings im town.
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(11) Fumber ofiﬂéwfdﬁelliﬁgS”(per milliOn‘inﬂébitaﬁté) 

TABLE 9

Number of nev dwellings per million inhabitants

Countries " ...

1950—;~

1953

1955

“1957;l

1958 - 1959

1960

Belgium
France

(1)

xtaxy ‘ | (1)

Germany (FR) (i)
Hollard
Swedan

. Engla;dq';?;,ﬁ,f..:ﬂ

Yugoslaviaif;e'
Cang&a
Hudééf&;n;.ai
Germgﬁy (DR).
Poléhdff
Rumania
USSRV

Czeéhoslovakia ,'vé-"

‘ "”fi55?"r
| i) -

"(iiQQ*

3;@67'-

5,209 -
1,701
2982
1,588
14216 -
1,675
."5,438'"
16,413
g2
4,074

6,491
2,678
. 1,686

21

j43&43;'

2,720

- 1,876
13,153

2,544

10, 689
6,004
i 7,391
6,461
25229
: 6,534
1,770
'1;900.7
3,009
2,730
65555
'3’042 

2,074
4,853

4,040

4,494
33728'
10,940
.5,767,“m

1,987

65455

55430

5,006‘_
6,214

45702

4,805

'4,1897-
11,271

6y 33T

| 75928
6,054 -

6, 357ﬂ@@;*

5

1,977

3,415
45436
8,065
4,838

8y d5T
gf3;253;}:2 631
1,953
3,446
3,232
€=T7§94
;\3}895T.

54652

10,467

8075
8,823
6025

2,499
8,623

'Tp053

5,175

3,482

45311
-4,375¢.“m
101800'

S 4,791

5!192”
6,549
'5,664 6y 014
9,547 10,726

8,496
5;437“

93257
5y463

354
4,722

4:625_
4:545

49243
3,630
4482

13,009 14,489
4,008 -

7,403

'5?015‘

7,096

6,895
5:429

10,324

3404

9,091
5,861

5307
8,371

4,625

13,582""
5,715

(1)

(11) Only new dwalllngs,f..- e

New dwalllngs as well as dwelllngs that have . been rebullt

Table 5 and 9 reveal the consumptlon of" brloks and tlles per dwelling,

and thls 1s shown 1n Table lO. t
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(12) Consumption of bricks and tiles per dwelling

T R e b

B = bricks

T = tiles T%BLE 10 . S
R 0 (im millions of units)
Cownties . - - - 1950 1953 _ 1955 1956 1957 1958 1959'" 1960
S B T B B ~% 3. B B __
L e
Belgium 445 56,7 T 541 0 50.9  53.6  4T.0 458
. . ' SRR 74- 2 4"0..6 760 5 463. - 4!4 ) . - :
France . M4.3 27.0 19,5  17.3  15.8 14.6 12,8  13.0
ER o 1153 Te9 4.8 4.3 3.3 4e2 :
Germany (FR) 437 60,0 59.5  59.2  35.2 3.7 29.3 - 28,4
S TS Te T 9 Tt 5 k6
Hurgary . - 3L.8  TT.T 374 46,3 2T.2 33T 35.3
= . . ) P 4,1 ‘ 6.4 4'7 4..2 . 2.6 3.9 4-3 N
Croobomiovakis 22,8 -~ 3Ll 28.9  24.9 26,7 3204 281 245
4.0 3.3 3.4 2-9 3.0 ‘ 318 3.0 A
England _’if 27,5 | 2L.8 ”"2108f_"'23.0 2203 22,9 _ 245 _ 23.7
Poland . 18,2 28,3 . 27.6 - 27.6 - 22,5 21T 24.2
Holland - 91,7 1‘521021'7'23.21 g 235, 7“17.81 31691 1 1844y 5 19.1
Ttaly } 19.7 5 pl3u4y 5 13:0; 4 12,3 11.4. 12,1 12,1
Ramomis . . . . ATed 119 96 942 i
' 2.7 25 1.6 2.5
Germany (DR) 11,5, 5 9% o 10.84 8 10.24 . 10444 . il,ié 3 11.03 A 11;3
vssR 8.7 13,5  13.8  13.4  1L2 107 10,8 12.0
0.2 0.3 0.3 0.3 0,3 0.2 0.2
Yugoslavia 17.5 26.6 22,0 19,9 17.5 17.6
4.9 549 5.0 4.2 3.2 3.6
Sweden 7.9 7.1 6.5 5.8 4.8 4.7 4.8 4.8
106 133 l‘l lpl 009 OIT




B = bricks

T = tiles

© EB/CN.14/INR/124
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| TABLE 10 (Comt'd)

(in millions of units)

Countries-

1950 1953 1955 1956 1957 1958 1959 - 1960

3 3 3 3 B B B B

- Canda -

442 : 4047‘ 308-'. '3@8 a‘\éoi . 307 ‘3.8731'. 

United States

45 53 60 T2 64 54 5.3 5.9
. 0.2 Q3 0.3 0‘4& 0.4 0’4..:___‘

‘ _Norway

45 29 3 38 0 2,9 33 35
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(13) Evaluation of the growth rajes of brick produstior in the'fﬁllowing

countrisss
R ‘ \ o Production of bricks Requiremnents of
Louwntries Perdod  per capita during  CGrowth rate Dhricks per dwelline
| * +this period 4 period 1,000 bricks/
S C : _ ~dwelling
Fremce. 195059 75— . 91 2.2 .. 1950-59 44,3 ~ 12.8
| Géfmany (Fﬁ) $1950-50° 88 —~ . 118 . ~343 1950-59 11,5 = 110
hustria 1950-60 82 - 133 5,0  1950-59 .
Germany (DR) 1195059 74 - 136 7.0 1950459 43.7 — 2953
Czechoslovakia - 1950-60 < 0= -140 7.2 11950-59 22,8 — 28,1
Hungary - 1950-60 85 — 178 o7 1950-59 31,8 ~— 35.3
Rumaniia 1950-59 23 - 50 9,0 195357 174 —~ 9,2
Poland 1950-59 50 ~ 110 9.2 1950-59 18,2 — 24,2
Ttaly 195059 31 - T3 10,0 1950-58 19,7 ~ 12,1
USSR 1950-60 57 - 164 11.2 1950-60 8,7 — 12.7
Bulgaria 1950-59 53 = a7 12,6
Albania 1950~59 11 - 80 RhoT
North Korea 1950-57 1 - 77 8¢

No direct conclusion can be drawn irom this aswessmewn’ as regesds

the development of the brick industry in West Africaa
pogsible are that given special conditions,z 25 to 80
brick production may be obtained, and secondly in the

it is easier %0 improve the production of bricks than

per
deve

any

cent growhh in

loped countries

The only observations

other building

material. The deduction may also he made that the percentages off growth

for the countries with a gocd GDP per head of population, is the lowest

and vice-versa.

Finally, it may be established that as far as West Africs

is concerned; a growth rate of 11 to 25 per cent in weight may be chialneds

Rate 11 per cent

Rate 25 per cent

Average rate 18 per cent

120, 000
120,000
120, 000

1980

574,000 ;° .1

1,198, 000 -

The results of this method of evaluatiorn are bound to be doubtful.
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15) In Table 11, it will be . -seen that the projeots (pages 10-13)
for the manufacture of brlcke, depend upon the oonditlons governlng
possible development. The number of new dwelllngs 1n the other countries
for the peried"1963—1969 is about 1,800 to 10,000 per million inhabitants.
In the sub-region the number of new dwelllnge ig abOut 536 -1, 760 per
million inhabitants, The number .of bricks per dwelllng 1n other ccuntrles
of the world is anythlng from 5,000 to 70,000, In the eub~reglon i
1980, there will be approx1mately 3,565 bricks per dwelllng. The increase
in brick production in the sub—reglon in 1980 will be as followe, 1n

percentuge and welghts

'1265 o 1967 -'68

~ Industrial bricks . 9225 % 412 %
- Hendioraft'burnt bricks | N _186 %.. . ;,{ 17677
.~ Burnt bricks e o2 % - 2287

-This eseumptlon squaree with the poeszbllltles of the sub—reglon.

ﬂ6) The analysis made is epitomized in Table 12.
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TABLE 12
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Index of hrlck productlon progects for res;dentlal needs

()
( 2

sl ~cheap: -
(1i) mediun~range 15 %

Produotlon';%'

Bullding investments

Bullding investments less:

than 30" per cent for
services and (amenities)

' gross aapltal formation

Houses (45 per cent of 4)

(iii) good quality

"ysgﬂgw?

5 %

mllllon

,mlllloﬂ US$ .
m;ll;onsUS$

million US$

milliom US$

‘million US$H
million US$
.'miilion UsH

; 519653

',;ggor

(6) Hon-resxdentlal buildings

(1) .;ndustrlal buildings
:{ii)ﬁ

_{did) othar fypes o M

edﬁaatiénal'

"

million USY
million US$
million US$

[pillion US§ ..

(7) ‘Surface " drea:chéap at50$/m

Surface areas mid-

. dle’ range qualltyat 90$/m
Surface arsa:

good quality.

industriai sur~

atalZO/m-‘miiiionslmzf -

" millions w?

millions m?

.:97.96 - 147,73
14231 5,408
492 - 2,434
.”’3§4441 | 1!704'

155 76T
22 e
23 115

R
189 937
Y6 315

76 315
3T Q;ﬁlﬁ;";,
‘.'”2548.' . lz;égﬁﬂ
Omaé' . l :ﬁ: 1;28'

oea32

- face area at 50%/&2 millioms m2 1.52 | i Te50 i
Educatlondl s 5 o R
nnsurface ioh of =1 R -at-?O@%ﬁ@«milliohs- mo. -Jgful,oguu-n ,5.36 —

cher;types of o 5 BT S

surface area at 100$/m“millions m° L0437 1. 8?—
Total | BT 28.61
Cheap houses at 50 m° umit 49,600 - 245, 600

: ) . _ .
gg&égg-rapge . 100m , gnit : 2, 600 12,800
ggggeguallty 200 m~ unit 350

1,600
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TABLE 12 (ccnt'd)

Iiidfex of ‘br:.e'fc prod.'ucﬁn.on ;pro;}ects for res:LdentJ.a.l needs P
S S 1965 1980 v
(9) Total surface area ‘of walls o : 52,550 ;.260,000
(1) Houses Ry " millions m® - A 33. 39
(i1) TIndustrial buildings - millions m> S 2443 12.00
(1ii) Bducational buildings millions m° - CULL9LT 9438
(:‘Lv); Othe;r types of builg.‘l:i;ags miiliong m2 '0.5;2-"' ' 2.62
Tetal - ifillions m° 11,62 57439
(10) Total® volume of Walls - "_m':ifilio'ris ’ o
(1) Houses millions m°> S 1.11 . 5.51
R (ll_)_ Ind.ustrlal bulld.ingg niiil_i’oném? e ) 0edl o 1 98
(iii) ‘Educatlonal bu:l.ldmgs " milFions md < 0,32 1.55
(:Lv) Other types of bu:.ld:mgs Cmiliions mO i . - L 09 0+43
- Total Comillims 2’ L2 9.47
w e U—nrtary ember -OF- dwlllngS"“"'“"j"""'un./m:.ll:.on ‘inha.b:l.ta.nts 536. e 1,760
Burnt brick production . 1000 T/year '7 . 1, 020 2, 780
Industria.l brick prodqctlon ~ 1000 T-/yaa_.'g'. D L 128 - 1,110
Handicraft brlok productlon lOGO-T/;y'e_aI‘ 9QO _— 1, 670
Burnt ‘br".l..ck production ~ Yooo m3/379ar | N 680 ‘l, 935
Inclus’ri‘la‘l brick produc*blon 1000 m:’/year : 86 822
Handlcraft brlck productlon 1000 m3/}’93~'!‘ 594 1,113
Pereentage'of walls in bigens bricks:”‘f'w"' % o 3504 2044
Percen,tage of walls in. :Lndustrial bricks, . % 445 - - ¢ 8.7
~..~Peroen1s-a:ge~ of-walls- :m-handiora.ft bricks % 30.9 11,7
. o g
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(17) The previous estimates will have to be revised. In order to verify them,

 cement and brick consumption in different countries may be compared,

hepause the need for these maﬁerials ig dependent one upon the other. To

apsess the connexion between these two building materiais, one can proceed

" logarithmically. Table 13 gives the consumption of cement and brick ia

a nunber of countries,.

TABLE 13

Cement and brick eonsumption in a number of countries

Cement Bricks
(1,000 T) (million of pcs)
1350 1959 1960 1950 1959 1960
Belgium 2,460 3,234 2,004 2,259
France 6,376 13,173 3,143 4,088
Ttaly 5,185 14,294 1,458 3,579

Canada 2,874 5,195 375 AT0
West Cermany 9,557 24,012 44123 6,222
Holland 1,663 3,172 1,192 _ 1,626

Norway 586 1,105 | a8 94
Austria 1,310 2,707 568 ' 940
Sweden 1,689 2y 641 357 326
United States 38,032 54,084 65333 6,952
Erigland 112 12,672 5,921 7,279
Yugoslavia 921 2,169 oT7 1,234

Albania 15 79 14 125 '

Bulgaria 547 3,432 237 758
Hungary 787 1,571 796 1,776
East Cormany 1,389 4,984 1,356 2,272
qugnd 2,364 6,339 1,235 3,100
Rumania - 9718 2,955 371 - 572
‘USSR 10,164 45,270 10,204 35, 100
Czechoalovakia 1,630 5,127 865 1,910
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N IR R o o T
From these calculations we will arrive at two formulae, one for
1950 and - the other for the year 1960° :
15 2707 log - 1.,2131
0.8270 log X, o+ 0. 1816

n--

I, _’ 1950..10g T

II.0 - 1960. log Yl=
.Theso‘two formulae Tepresent two ourves which are 1ndioated in .

Graph 1. From the formulae it will be seen that durlng the perlod 1950

to 1960 the requirements in bricks ohanged from a concave ourve to

™

a oonvex one.= The questlon now: arlses whloh of the two curves appruxlmates

more closely to ‘conditions obtalnlng in Africa. It may be assumed that
moderst methods of oonstruotlon have been responsible for the meagre
requlrements of brloks, as oompared w1th the riore substantlal requlrements
of oement Thls phenomenon can also be observed in the African oountrles.

Therefore formula X may Ye taken as representlng West Afrioa.

(18) In Table 14 the two assumptlons are basad on formulae I and II,
go far as West Afrioa is concerned. In this table the unlt weight of
bricks. 1s put at 3.5 kg beoause the formulae are based on that Weight, and

t0 now we have adoPted the Welght of 3. O kg for West Afrloa, reokonmng on

thinner: Walls 1n Afrloa, _ ) f

Aooordlng to flgures glven in Table 14, it Wlll be observed that

assumption II eems more proba*le than agsumption I, Acoording to this
method the requlrements in bricks are %, 465 tons for the sub—reglon,
having regard o the prevlous estimates, and assuming the requirements to
be 1,100 tons a year from the new brickworks, plus 320 thousand tons a '

yeaxr from thi“ xlstlng brlck works, maklng a total of 1,420 tons 1n }:‘-

the submreglon. ThlS flgure we shall regard a8 the minimum requlrement.

#*.

up
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ebwﬁm 14

m<mwﬁmdwos nw wwwow ooﬁmﬁswwwom HB West bﬁHHom

Cement

:;omsmﬂﬁ wﬂwﬁpml.

. Brick ooﬁmﬂﬂ@:
consunmp— consump~-tion per tiom .in 1, ooo

Brick consumption-

tion tion million %cxs , Assumption I. .. Assumpticn II
1,000 WW\WmH inhab,. : millien: 1,000 % congump~ - millien 1,000 %  consump-
H\WmmH . -Gapita . 5 : © 5 bricks’ T - ticen per dHHon T. tion per
1980 1980 - 1980 1965 . prmQ\ww y OGsa&ww_n\ country
u e o 1,000 T. 1,000 T.
Dahomey 257" 77.0 3,35 . 2.0 2.0 70 20,0 L1 12 wpamjm 43 2,9 32
Gambla 390 79.5 ¢ 0449 - - 6 1.7 0.1 - 1 3.4 9 0.6 7
Ghana 2,173 180.0 -12:13 . 3.5 70,0 1,065 304.3  17.3 190 874.2 250 17.1 188
Guinea 456 - 90.5  5.03 22,2 65.0 146 4.7 2.4 %6 240.2 69 4.7 52
WMMMN 1,890 . 35340 5.38 3.0  21.0 820  234.3 Hu,w 146 778.6 222 15,1 166
Liberia 190 153.0  1.24  10.4  10.4 48 13.7 0.8 9 116.5 - 33 2.3 25
Mali 133. 2006 6,48 12,0 120 31’ 8.9  ©.5 6 86,7 25 1.7 19
Meuritania 33 376 089 = - 5 14 01 1 274 8 0.5 6
Niger 85  18.2 467 3.6 18.0 17 49 03 3 59,9 17 1.2 13
Nigeria 5,262 - 57.8° 91.00 ©  25.0.  30.0 3,277 . 936.2 53.3 586 1,816.0 519  35.4 389
Senegal 1,047 228,60  4.63 . 14:0° 14.0 - 421 120,20 6.9 76 C4T7.7 137 S.4 103
meMMw 470 128.0 3.6 - - 152 43.4° 2,5 28 246.3 70 48 53
Togo 156 65.8  2.37  :18.0° 18.0 38 ‘ Ho.m“ 06 T ‘98:9 28 1.9 2l
Upper Volta 202  31.5  6.41 6.3 9.6 520 1.9 o 8 9 S 122,535 2.4 26
Sub-region 12,394 83.9 147.73 120.0 mqo»o .w.p&m ,ﬂmm 7 100, 0% H,HOOm. 55125.8 1,465 100.0 1,100

1/ Reduction Tor censumption of 1,100 tens ef bricks.
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(19) T+ should be noted that the evaluation made from tke Tacts
oontalned in’ paragraph 17 et seq_, ‘is given 1ndlscrim1nately for the whole
of brick productlon, but according to paragraph 16 and the precedlng parau:
graphs, brick production is dlvided,up-lnto‘1ndustr1al production and handi-
craft production. (1,100 tons industrial) apd (1,670 tons handioraft) the
total productmon belng 2,780 tons. of ‘burnt bricks. Assumptlon II, with
the flgure of 1,465 thousand tons 1s a very poor result.

"gHoweye;, bearlng in mind the fact that the offigial statistics do
not give the handicraft productdon figures; particularly in the case. of ...
swish, such reserves are to be met Wlth only very. occasionally, for 1nstance

in Gzechoslovakia Where the ratlo for the year 1961 was as follows._f

PR

'Peroentage«gf”houses builf in:

B |

(a) gwish - " SR 1G5 %
(b) wood 4.1 %
(¢} etone -~ °° o a 14,6 %
(d) Dburnt bricks and other tyges of | ‘
brick 6Te2 %

In the other countries mefitioned in Table 13, the percentage of burnt
briock and Other brick dwellings is stlll smaller tharn in Gzechoslovakla. '
The percentage of swish brick houses ig higher in ths other. countrles of
the World, and 1t will be observed that this is true of countries wi‘bh
a very . large GDP.

Bearlng in mind the fact that statistics are avallable only for
1ndustrial production, we have resiricted ourselves to these flgures

0 prov1de an-estimatse of future imdustrial production 1n.West.Africag

Via The productlon of tlles and other products

(1) The productlon of tlles, hollow celllng pots,setts, drains and other
artlcleé in West Afrlca in 1965 was 6,000 %ons, and should 1ncrease 0 ‘
42,000 tons a year in 1968, Tiles constlﬁu%e practlcally 30 to 50 per centAr
of that flgure, that issfrom 1,800 to 3,000 tons in 1965, vlet- us say 2 Qon
tona,‘andff:om‘l},ooo t6 21,000 tons in’ 1968, let us say-l?,GOQ.; If e
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take the,dimensiqn_of_a tile as 40/20 o, Weight'2.5_kg.per_tile,;and the
requirements per sq,meﬁre of,roofing_as approximately 15Utiles?.thg estimated

produotion in 1965 .was BO0,000'tilés for 53,3b0 gq.metres of roafing;rﬂ_

In 1968 the estimate is- lT,OOO tons, that is, 6.8 million tiles or

543, 300 sq.metres.of roocfing,

In 1961 o 1964 imports under classifisation were 662.4(2) on the =
average 2,125 tons, tiles in this gﬁoﬁp-représénfing aﬁprOximatel& 80'per
cent . that is 1,700 tons, giving a total aomsumpiion in 1965-0f 3,700 tors
or 1,480 000 tlles for 98,700 sq.metres .of roefing, : o i

(2) The estlmate of roofing requirements is as follows in’ accordaloe

Wlth.Annex II°'

total roofimg
tile production

total percentage of
roofing in bricks

percentage of residential'
roofing in bricks

_Tlle production in the countrles mentloled in Table 8 was as.

million m

milliom m3

percentags

ﬁércéntégé

follows ln percentages of bricks produoed

“1950. - 9.7 %
1953 . Teb6 %
1955 7495 %
1956 T.5%
1957 . . TeT %

. T495 % for "the period 19501957, affecting houses only - -

3 ;

1965
5,09

0,099
1.94

4,00

leaving out of account non-res;dentxal bulldzng aot1v1ty.

{3) rmile productions im West Africa 13,1980 can cover. 2.5 to 4.
per cent rooflng that is to 8aYy a; avea of 28,61 million sq.metres and

26.32 mllllon sq,metres for roofzmg._

-‘The requiremests im files are 2,5 10 4,2 per cewt. of the meeds iw-
roofing, that is, 660 » 1,100 thousand sq.metres namely 9.9 .= 16¢5tm1111q1;
tiles or 24,750 -~ 41,250 tons a year, that is, 35,000 tons a year,




-.'breakdown_wouldnthen be as follows:
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(4) The complete breakdoim of the needs im bricks/ tiles and other

materials is as follows, for products manufsctured “in brick works:

_ 1965 1980
' Requirements in bricks 1,000 tons 1200 1,100

" Requirements in tiles 1,000 toms - 4 - 35
" "Requirements in other materials 1,000 tors 2 155
.Total requirementS° L 126 1,290

The upshot of thls procedure where projects are. eoucerned ia that
the productlon of burnt bricks should rise to 1,300,000 tons in 1980

if the sstimated future building programme is toupe”apsured, '

VII, Raw materials and other materials for industrial ﬁf&duétidﬁ;

(1) In‘order t¢ manufscture brioks'it'ié'néééséarﬁfto_&iscuss
guestions of raw material, fuel, energy and employees. As regards raw
materials, it may be observed that deposits ocan be found ‘in all the
countries concerned, A brief desciption of these dep0s1ts is given in’
Anvex IV, - R SRR

2 {2)" Fuel: At present various materials are used ag fuel. In Lomé
= for 1nstance use is made of coconut husks, in nger of local wood, groumd-

©onuk- husks and palm trees, and in the modern brick works of fuel oil.

| In 1980 1t ought to he possible to reckon on a 70 per cent production
“with fuel 011, and & 30 per cent productlon with' other fuels. ‘The fuel

- calorific value of fuel oil o "Hi*m9;500 keal/kg
-~ calorifio value of other types of fuel T "3,500 keal/ke
- consumption_fgr heating purpoges . . 550, 000 kcal/T

60 kg of fuel oil per ton Or
157 kg of other types of 011 pez tor

- quantity heated with fuel oil ' 910,000 T
= quantity heated with other types of fuel: _“390;OOO'T
—-. requirements in fuel oil . , S 52000 T

requirements in_other-fuéls \ 61,000 T
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(3

Epergz._ Af far as energy is:ooncerngd, we, must reckon upon at

leagt the following requirements:

preparstion-manufacture 18 kWh/T firing
drying .. - ..  6Xim/T firing
burning, miscellaneous - ... .6 XWn/T firing

7 potal - T jdhﬁﬁﬁyTﬂfiring

Thls glves a " total need in energy a year of 39 million kWh, This

=‘ﬂrfigure is valuable statistically, because for: one thlng the needs are

met by dlesel aggregates or - other means of energy.r

(4)

If progects are 1o be drawn up_for each country, ceft&iﬁh

prerequlsltes are necessary

(a).

(»)

(o)

{4)

it is not, at present possible 0 plan a preclse and detailed
project, because all the clay deposits are not yet knovm, It

Cis therefore,only“p0551ble to give an idea of the capacity

necessary for the countrigs concerned, without examining. the

possibilities of locating the brickworkss;

The level of salaries and investment costs change from one African

‘country to another, In this report,use,has been made of -an
average for each country, Without taking account of differences

in salarles or investment costs 1n the various countrles,

The GOndltlons for, flnan01n6 vary also with different countries.

Consequently the various amounts for smortization, 'interest, and

financial costs will also differ. In this report an average

 has been‘struck_to meet these diverse conditions;
}Assumption II indicates- that per country we have ‘obtained the
‘necessary capaclzy, but this estlmate ‘is subject $o correction

in the cage of ¥ few countrles where account must be taken of the

y specmal cOndltlons prevalllng.

.In any case whenever a calculation has been made with Ffuel oil

as the technological fuel, we must ‘say that in actual fact
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abouf 30 per cent of the calories will be produced by wood and
70 per cent by fuel cil, The price of fuel oil in the coastal
countries is assumed to he US§ 22 per ton, with the possibility

of an increase up to USH 47 per ton for the inland countries..

{f) The price of electricity has been caloulated as followss

Dahomay 12,50 F.CFA/kKWh  50.6%/1,000 kih .
Gembia 12— M 48,6 .m
Ghané \ ' bom (Gum) S 2443365 "
.:Guinea 9.40. B 38.1
“Ivory Coast T e O 28,4 . . "
Liberia L _ T.50 " 30,4 . M
Mali 24,0 " 97.2 n
. Mauritania 27 on 1094 M
. Niger 22436 S 9046 "
" Nigeria - 12, -oon 4846 "
Senegal 10,39 " 42.1 "
Sierra Leone 5;45 | o .21.9 o
Togo : 14.50 . " 58,8 .. 0m
Upper'V01ta 16,83 " T6.3 f

'(5) On the basis of the foregoing conditiong, a céﬁ@éity range for
brickworks has been chosen ss follows: 6—8410—15—17-2043Oe40 thousand tons
a year as indicated in Table 15 - which aralyses production. costs.

In graphs 2, 3, 4, 5, 6, (Annex VI) will be found productivity,
- level of salaries, unit of consumption of electric energy, peroentage
of gross profits and the percentage of investments (buildings, equipment

and other factors).

{6) On this basis Table 16 has been drawn up. It will be found in
annex V, and the results in Table 17, Investment costs are analyzed in

annex IV,

(7) The development of these brick industries will require the
following establishment:
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AManager, - . T 46
L Offige: o 0 .o 175
-+ Maintemnange.. .- - .. 148

.- .Skilled workere - 447
. Unskilled workers e 2,481

. Total 3,297
(8) The, proposed development index for an avérage brickworks is as follows:
S~ productivity per Workér.;~ _ ‘ 359.T/per year
~ productivity per empioyee_ © 335 T/per yeaz
- unit of eleqtricity conaumption e 29,2 kWh/T firing
- unit.of total electricity consumption. S 32,07 millions kWh/
S - _ per year
- unit price of product I .. 15,8 $/T firing
- aﬁéfaée capacity of bricﬁworks . 24,000 T/per year
- avéfage investments of brickworks : 770 millin- §/
T R per brickworks
— gross yield of brickworks - : ‘?:.380 mill? ~23%/per
L i . S brickworks
~ value added of brickworks. - 258 millicrs $/per
L . . : : ' - brickworks
- average number of employees . 72/per bilckworks
- average éonsumpfion‘éf fuel oil = 1,430‘T/per year
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TABLE 15 (Cont'd)

262,000

E/ON.14/INR/124° ©
Page 40 Analysis of Preducticn _Costs__-

- Taterest - 5 5,040 6,440 7,350 13,125 15,400 21,000 36,750 49,000 "
" Insurance, miscellaneous B " 1,008 . 1,288 1,476 2 J625 3,080 ,200 4350 9,800
E Fuel at US wzz/f - $ ~_,7 920" 10 560'_13 500 19,800 22 1440 3400 35, 00 527800

' | B T o360 7 480 600 900 1,200 1,200 1,800 .. 2,400
Electricity X¥n /T | 22 23 24 25 26 27 30 3
1000 kit /yoar 132 184 240 375 442 540 .. 900  .1,280
" Gross profit % 11,0 11.7  12.2  13.4  13.8 144 16 17
L | 43 15,840 - 21,530, 25,620 50,250 60,720 86,400 168;000 238,000

- 'Balaries $ 24,720 29,160 35,140 43,930 47,630 49,320 654,990 80,140
. Charges and holidays &, .}4,940 5,83G . T5030 8,79C 9,530.=:.<,-='_i'.9;860 ..r_jll'l_.-B',.QOO 16,030

. Amortization # 14,300 18,56C 21,400 34,550 - 40,600 48,800 89,500 132,000

Maintenance B - 4,800 6,140 7,010 11,320 13,280 16,020 29,300 39,900
Interest 5 5,040 6,440 7,350 13,125 15,400 21,000 36,750 49,000

' Insurance, miscellaneous 5. 1,008 1,288 1,470 2,625 3,080 4,200 7,350 9,800 -

Fuel ' ' : 5 7,920 - 10,560~ 13,200 19,800 22,440 26,400 39,600 52,800

Profits 4 15,840 21,530 25,620 50,250 60,720 ~ 86,400 . 168,000 - 238,000

Total . 3 78,570 - 99,480 118,220 184,390 212,680 449,690 617,670
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Proposed brickworks in West Afriba per country = '
Existing Proposed Totaluéapa- No. & capa—  No. of Invesf— Gross; Value added
capacity new capacity ' olty in . oity of new employ- ments turn~ in US$ 1,000
in 1968 ihj(l;OOOt) 1980 . brickworks = ges © - in - over 7
in 1,000 % 71,0004 in 1,000 t  US$1,000 USHL,000 -
Dahomey > 32 34 1x15 113 815 438.4 296.1
 Cambia - 8 1x8 7733 184 108.4 7501
Ghana - "1 74 - 160 234 2 x40 45 55500 2554044 1,800.1
2 x 30 - A
7 _ 1lx20
Guinea =~ " 82 - - 82 v T - - -
Ivory Coast 25 190 215 3 x 40 540 6,510  3,055.6 2,159.0
_ . 2x 30 '
, 1x10
Liberia 10 20 30 f1x20 61 600 27844 19444
Mali 12 i4 26 1x6 55 328 2257 135.0
Mauritania - 8 8 1.x8 33 184 119.6 7501
Niger . 26 17 43 1 x 17 59 440 - 278.2 15844
Nigeria 36 440 476 5x 40 1,297 14,440  7,189.6 4,811.9
4 x 30
4 x 20
_ 4 x 10
Senegal 16 115 131 1 x 40 335 3,875  1,857.5 1,277.2
2 x 30
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Proposed brickworks in West Africa?per“cOuhthrjai

 Existing.~ ~  -Proposed ‘."Tﬁﬁal'dépa~ Noe & capa- ;'No;'of ?“ﬂInveste ”Grbss.l"' Valie added

* capacity new capacity oity in . . oity of new employ— = ménts . turn— in US§ 1,000
in 1968 . . in (1,000t) 1980 : brick worke ees ~ . im . . over
_in 3,000°% 1,000 + in 1,000 % . US$L,000 - US§L,000
Sierra Leone , 60 60 - 3x=2 183 . 1,800 821.6 583.,2
Togo | 18 10 22 - 1x10 41 210 132.3 89.1 .
Upper Volte 11 25 36 o 1x10 . 96 585 36443 226.8
R - : . 1x1l5 ' '
_ 1x6
Sub-~region ilz _ 1,099 1,411 " 3x8 - 3,297 35,471 174420.0 211,883.4
g - : - " : Tx 10 . :
! 3x 15
- 2x 17
g z x 20
- W x 30
© 11 x 40
% o
: Todal 46 new wrickworks
.3
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Hecommendations

The following are a few fecommendationé for the implementation of

the proyoséd development programme:

1.

2e

3¢

4

Se

GeOIOgical explorztion must be organized in the sub-region to
ascertain deposits of raw materials not as yet discovered, this
work to be carried out on the basis of sub-regional co—operation.
Three to four such exploratory missions should be organized for
groups of coﬁntries, apd a maximum of two to three laboratories

established to evdluate any samples found.

Typical prejects should be drawn up for fﬁture brickworks baged

on the recommendations of this report. This will ensure economy

in the cost ofprojects (sbout 4 — 8 per cent of investments)

while at the same time guaranteeing that eﬁtrepreneurs devote their

time to high quality projecits.

In conjunction with (2), it must be sitated that it would be a
very great advantage to have a bullding céntre set up, as this
might ensure the most economical building programme For the whole

of the sub-regiomn.

In any case; an educational cenire must be set.up:for the new

ocadres, and for the fraining of speoclalists.

Scue attention must also be paid to handiocraft production, and
meagures taken to improve it. There are alsd very interesting
plans for the mobile equipment of brickworks as in Ghana.

When these come into production, it will be necesséry to

étudy their technical and economic results in ordef to implement

fhem in other African countries,
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W Statlstlcs of bulldlng act1v1ty in the Ivory Coast

and the Upper Volta

Bulldlng actlv1ty in the Ivory Coast was as follows for the years

| 1ndlcated beloW°

1958 -

1961

RhE .‘_.'12 62

e | 1950 . 1960 . 1963
ons storey nb. 223 288 693 1,243 . 766 . 562
buildings n2 28,425 44,220 124,714 176,166 134,127 105,213
multi-storey mwbs 33 6l S 118 308 216 227
‘buildings = . m2 5,115 25,028 76,610 149,298 - 151,040 113,191
irdustrial A 33 13 19 15 18
buildings - m2 1,272 2,117 8,994 20,259 14,208 30,590
eommercial - ub. 25 ... 19 B4 45 - 300 12
buildings = m2 - 55920 5;018 7,911 9,691 5,544 8,675
warehouses and nb. ' 13 17 14 '_ 23 "19 25
hangaps : m2 - 5y700 7,383 5,104 10,900 7,648 - 10,662
miscellaneous nb. 22 9 19 .36 34 54
mz 4,307 2,978 - 15,918 10,892 27,751 8,825
G mb. 319 397 911 . 1,574 1,080 898
Total . = w2 - 50,739 86,744.- 239,251 377,206 ..34C,318 276,556

3 _ : 16,000,000 19,460, 000 . 21 396, 000

From 1955 to 1958 the follow1ng brickworks were in productlon,

. Moosou 2,000 tons per annum; Dabou 1,600 tons per annum, Akoure 800 tons

. per annumj _Bamoro 1,200 tons per -annums Moncourt 600 tons per annum

“'Luquet 800 tons per annum; maximum total capaclty [y OO0 tons Der annum,

1958 1959 1960 1961 1962 1963
.ﬁgz:e:f dwelllngs in sq- 33,540 J69,248 ;201;324 325’464;_~ 285;167 218, 404
Area of other buildi [ R S
ﬁw@””m%m”M?WT%W.Wﬂ%W
- In bricks and parpensa : T . . S

Dwelllngs 5 : 33,540 69,248 - 201,324 - 325:464. 285,167 - 218,404
10 per cent of others 1,720 1,750 3,800 5,170 5,515 5,815

35,260 " 70;998 330,624 290,682 224,219

205,124
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It may be asserted that maxinum production capacity was noid
attalned except i 1961. If we take 75 per cent of the production capacity
as hav1ng been attalned Wwe: shall have 5,250 thousand tons of bricks a
rryear, the welghﬁ of a unit of hrlc{a paT cublc metre belng 1.5 tons,
“which makes 3,500 cubic metres a year. If we. assume that the volume of
the walls for dwellings is 0.4 oubic meores/sqometres and O, 15 cubic
;metres/sq.metres for other. buildings, . the ‘toval requlrements for walls in

eubic metres w111 be. ‘:_ | : -f‘ s “

130,185 cubic metres

7175 cubic metres

325,464 sq.metres x 0.4
5,170 gg.metres x C,15

Total 130,960 cubic metres of wall . ;

Since the volume of bricks produced 1ndustr1ally is 3,500 cubic metres per
year (for a 75 per cent usage of the total productlon oapaclty), we should
thus have a 2,67 Der cent usage of 1ndubtr1al ‘pricks ‘out of the total

volume of walls used.

In the Upper Volta, Euilding adtivitj'ﬁaﬁwaawﬁollows;

‘Public - Private.l. . Total - cubic capacity of
- merket . market: =~ area of walle  walls 48 om thick
area of walls area of walls ' :
_ in sg.mebres in gg.zebres in sq.metres

1958 0 7 46,500 2,530 495,030 . 8,825
1959 - 4,900 8,130 13,030 - o 72,345
1960 - 17,500 5,440 22,940 .o 4,129
1961 24,200 05,6700 29,870 S 054376
1962 - 44,500 . 12,660 - 57,160 10, 288

_ In the Upper Volta there are two brickworks with-a capacity of 3,600
tons a year, which gives 4,200 cublc metres a ysar, In 1959/1960 ";;_
productlon wa.s 5,960 tons a yearg that is 94.5 per cent of the:tobal -

'capaclty, and the volume of bricks produced was 4,000 cubic- metres a years

The percentages are as follows

1958 - 45 .3 per cent of the volume of walls '
1960 ~ 97.5 'per cent of the volume of walls
1962 -~ 41,0 per cent of the volume of walls
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A% OQuagadougou, according to an estimate made by the Bureau Cenfral d'Etudes

d foutre-mer with headquarters in Paris, 2 = 3 million swish briocks are

produced for the needs of Ouagadougou.

dimenalona:

These bricka are of the following

35 % 15 x 8 centimetres, volume 4.25 cubic centimetrea,
produstion being 8,500 - 12,750 cubic metres a year.

percentage of burnt bricks of 25 to 33 per cent of the over-all production,

for a building centre where the country's itwo brickworks are situated.

S8inaes there are no statistics for handicraft brick production we can

arrive at a deduction only on the basis of the following figures:

~ The Upper Volts has a population of approximately 4.3 million in-

Ouagadougou

Onagadougou has approximately
«~ t0 put up a house you need

80 per vent of the houses are im

‘swish, that is

the average number of persons
per dwelling is

number of swish houses in the

Upper Volta:
5ord.:.nar;y' repairs

increase in p0pulation

number of new houses

hnumﬁer of bricks for new houses

ftotdl requirements in bricks

, “habitants
50, 000 inhabitants
45,008 swish dwellings
5—6,000:swishibricks

3. 44 million inhabitants
3¢5 inhabitants

1 million

50 Dricks per house per year
96,000 inhabitants per year
27,000 per year

160 million bricks

210 million bricks

- 890,000 tons/per year.

Acoording to these figures, the over-all percentage of buratl brick

production is 0,5 per ocent.

} w 2 per cent.

In amy case it cannot be in excess of

This givee a production
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~ ESTIMATION DU DEVELOPPEMENT DE L'ACTIVITE EN CONSTRUCTION EN
AFRIQUE DE I'QUEST '

® -~ ESTIMATED GROWTH OF CONSTRUCTION WORK IN WEST AFRICA

La ventilotion du be besoin de murs et cloisons est la suivante:
The breckdown of wall and partition requirements is as -follows:

] T
| I
L] | I
I —-c—'————+ ———————
. L L
- 1
e et it e e e e e —] ' |
) } “'"'lf""—‘]‘""""_"‘ o
I |
I o o | 1 :
: . N | T | | m
| 1.250 md | N= 100 m? i fl IN=200 m2
o §
[ I | I :
rA . | : | | E
‘ | - 1 j L[_J‘_
. 10 . . 14,2 :
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the total area of walls in 1965,
million sg.metres.

Anmex II
Page 2
( z
(1) ecircumference walls 28.4 m
(2) partitions 2l.3 o
- (3) the area of circumference walls 88,0 u2
the area of partitions £3.9 m2
the area of circumference walls
without windowor doors {minus
22 per cent) : 68.6 m2
the area of partitions without
doors {minus 10-14-18 per cent) 57.5 m2
(4) +the volume of circumference walls
(22 om) 15.1 m3
the volume of partitions 5.8 m3
{5) +the total area of walls in 1965,
million sqg.metres 3.468
the total area of partitions 2,85
the total area of walls in 1980 16.85
the total area of partitions " .12

the total arez of partitions in 1965

thée total area of walls in 1980

the total area of partitions in

1980

"The wolume of walls and par-

titions in cubie

the total volume
million of cublc

the f$otal volume
million of cubilc

the total volume
million of cubic

the total wvolume
miliion of cubic

metres - 20,9

in 1965 in
metres
in 1980 in
netres
in 1965 in
metres
in 1980 in
metres

1.036

5,133

N

40q0 m
30,0 m
124 m2
90,0 n2
9_607 nz
TTe4 nd

21,3 n3
TeT m3
0e25
0a20
1.24
0.99

3.70
3.10
18.31

15434

29.0
0.075
0.371

1.128

54575

IF
56,8 m
56,8 m

176.1 m2
170.4 m2

1374 m2

139.7 m2

30.2 m3
140 O m3

0.048

0. 049
0.220

0.224

44.2
0.015

0.071



Unit

per unit
million m2
m2/hab,

m2/m2

m2/m2

m2/ﬁ2
m3/m2

m3/m2

m3/m2

Cm
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1965 1980
52,550 260, 000
2,810 13,880
53.3
1.32
1.10
242
0,29
D11
0,40
|

16,57 |

(7) the number of houses
(8) +total area of houses
'. the unit area of houses
the unit area of walls per
) sg.metre of floor space
the unit area of partitions per
sgenetre of floor space
the unit area of walls and
partitions per sg.metre of floor
8pace '
(9) the unit volume of walls per
sgemetre of floor spaoce
the unit volume of partitions
per mg.metrgs of floor gpace
the unit volume of walls and
- partitions per sg.metre of floor -
space, ' ,
{10) The average thickness of the walls
and partitions
- 3 Z g . Total are
The elsment of construction of houses

in million sg.metres

a

‘Total quantity of

constructional elements
in million of sg.metres

Type of
congtruction 1965 1980 1965 1980
cheap house 2.48 12,28 6.20 30.70
middle-range
house Oe26  1.28 0.46 2424
Walls amd partiﬁions good gquality ‘
: house 0. 07 0.32 0.10 045
industrial
house 1.52  T.50 2,43 12,00
for educz-
tional pur-
pPoses 1|09 5.36 1091 9.38
other fypes
of houses 0437 1,87 0.52 2.62
Total 5¢79 28,61 11,62 57439
-l[oors - 579 28.61 4.92 24432
The volume. of wallg awd miliien 1.92 .47

partitions with a general
thickness of 1€,5 cm Ter
all types of heuses

eubhic meteres
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Estimate of brick and tile preoduction in thousands of tons a year

(industrial production)

Bricks Tiles and other = 'efal
materials :
1965 1966/68 1965 1966/ 68 1965 1966/ 68
Ivory Coast 3.0 21,0 | - 4,0 3.0 25,0
Iahomey 2.0 2.0 - - 2,0 2.0
 Gambia ' - - - - - -
" Chana 1.5 70.0 0.5 4.0 4.0 74,0
Quirea 22,2 65.0 - 17.0 22.2 82,0
Upper Volta 6.3 9.6 0.5 0.8 6.8 10.4
Liberia 10.4 10.4 - - 10. 4 10. 4
Hali 12,0 12,0 - - 12,0 12,0
Mauritania - - - - - -
Niger 346 18.0 - 8.0 ' 3.6 26,0
Nigeria 25.0 30.0 3.0 6.0 28.0  36.0
Sensgal 14.0 14,0 2,0 2,0 16.0 16.0
Sierra Leone - - - - ﬁ -
TPogo (Lomé) 18.0 18.0 C m ~ 18..0 18,5

Total  120.0 2700 . 6.0 41.8 126.0  311.8
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;A brlef descrlptlon of the brlckworks and alav depcslts in: West Africafw.,.

GRANA 1f'

Melen Erickworks _"

Thls brlckworks whlch is. known as "Ghana Stdte Briok and Tlle

Corporatlon" is situatéd 12 kms from Acera and was completed 1n l953.‘l¢;'-'

The manufacturlng programme for thls brlckworks 1s as follows.;;ag gygi;f 5

: o gv x 1om
e x
B ;s_'?"‘; '

' 4ﬁ.

Hollow bricks .

¥

Faéingliriéksif{fﬁ

) _-"..‘f.j H
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per 1 000 bricks

Welght per
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S L

4

3

: . 3"x
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=
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%
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T
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.9 1_ saih
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Dimensions -~ Cést in cedis Welght per

_ per 1,000 bricks brick kgs.
Lintel :iles . o- 9. 12Wi 0 . 00 90 Ee 243
B gn x gn ' ' 70 243

Ridge ‘tiles ' SR B
(16") - 240 Coa e
Gable~oovers_ . _ _ 90 R 5.4'”"
Drain pipes 1f1 - | T 0 f3.

Hote: ‘Hollnw bricks: 6“ X 9" x 12", 4“ x 3" x 12", 3" x oY i 12“ are

‘ ~ the basio- sizes,i_any other sizes belng fraothlal. The faeciory
- capaoity (the oven capaomty) ie molid triocks 9,500 per day,’
-~ ‘hollow bricke - basic sizes » 1,6Q0 = day, tiles 3,000 = day,
 hollow bricks - fractional sizes -~ 19,000 bricks a day.

”.f The produatmcn of bricks from this br;ckworks in' the coming years will
‘ba a8 follows
6"-50110w bricks 269,986 - 273,942 165,847

4" Hollow bricks | 69,110 122,642 74,728

3" thlow bricks o S 25,88élﬁ ; 34,294i: : ﬁs -
Ornzmental bricks (solid) ”="“”"”"w“iéjééé”‘””laa,zzaw'“ 341’454f“”““”“
Tiles B 33,529 29,738 17,876

-Total reverue in Dounds sterling E 27,970 28,941 29,287

- As regards the brick industry ia Ghana, the Government 1ntends to
use moblle brickvorks., The Goversmment bas bought 15 of these, 11 of
whlch have aquady been delivered, and are expeoted to come into productLOl

this yeax.



..7,000,000 tiles, With an allowaxce of 5 per oent for brsakages.' The cost
" "of s0lid bricks is 12 frs. gross a piece, The brickworks employs 200

‘workers ard teohnlclars, 10 being foreigners, 25 women and 13 Guineans

. B/0N,14/1NR/124
Annex IV
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Ghana State and Tile Corporation also manufactures parpens. The

prlces snd dimensions of the oconglomerates are as follows.

Dimensions Free grice o when dallvered—/
:".Compact cement blocks 6" x 9" x 18" - 20 pemce - 22 pence
HEPRRTEN o SREEWAL x.9ﬂ_x,189“;; 18 pence- . 20 pence .
':::Hoiloﬁ daméﬁt biécﬁér_' 9% x 9" 1'18“ri ‘20 pence 22 pénde“‘
A B Bz 9m x 18m 18 pence 20 péﬁcé
4“”1 gt £ 18" 16 pence "i'18'§éﬁéé ‘

THE REPUBLIC OF GUINEA

. Kobgza

- The brlckmorks at Kobaya 31tuated 20 kg from Couakrw came 1nto

. production ir. 1964.. The basic equipmert iss 6 presses 4.of whzch are tile
presges with. a productlon capacity of a thoussnd pleces an hour whereas the

. brick presses have a capaclty of 4,000 unlts eaoh an hour._”There are two

production chains. which,manufacture elther bricks or tlles, :Ths capacity
of the 60 chamber drlers is 2, OOO tiles or 1,800 brlcks.l The circular oven

~of 110 metres cax. hold. 150,000 bricks or 200,000 tlles, and 1s heated oy

gas oil.

The production programme 1lg as follows:

"Mzrgeilles" type tiles; dimensions _ 2x20x 40 om,

Solid bricks S . 6,5 x 12 x 25 om.
S | : . _ Co 13x 12 x 25 om,
Hollow bricks - | _ | 14 x 25 = 25 om.

Hollow Oelllng pots_

- The annual production is 16 million units - 9 mlllan bricks and

trgined abroad, holding managerial posts.

.. The Governmet hopes to build — three handicraft brickworks at Kankan,
Labé and T'Zérdkoré, each of them having a capacity of a third of the cn at

Kobaya. The investments provosed for each brickworks are frs.Guinea 200,000, .

17 This price includes the coat of transportlwithin a radivs of 16 miles.
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THE IVORY COAST

,Brickworks at Dabou

At Dabou, there is & brlckworks belonging. to- the SACIA “Soclete

Agricole Commerciale et Indusirielle de 1lAgreby" with a capaclty of 2,000

tons per year., The bricks are mot of good quality.
a golid brick measuringj6 x 11 x 22 cm, and Weighiﬂg 2.3 ke. is 28 frs. Clig

The seliing‘price of

a holiow brick measuring 15 x 20 x 40 em. is 30.60 frs., CFA.

The brickworks at Bouaké is no longer in production.

The brickworks at Abidijan

The Societe de brlquetrie de Cdte-d!Ivoire, SOBRICI, was set up thls year

at Abldaan &8 a 11m1ted llablllty company s The proposed production is

30,000 tons per year., This brickworks has been the subjeot of a study

" conduocted by the Development and Resources Corporation, New York in oonjunc—

" tion with the SODEMI ocompany, and the resulis of the stﬁdy have been set

out in a report dated Se@témber'l964;. This project in so far as its

‘ balanoe of payments p0"1+ Lo is GOnoerned rests on the production and sale

of 25,000 tons a year of all the various products, in accordance with the

following breszkdowns

Hollow bricks 7 x 20 x 40 om. )
- 6 x 1L x 22 cm, 10 holes )
4 holes ) 16,000 t. at 4,400 £/ =
)
)

10 x 20 x 40 cm.

(12~14~16-20) x 25 x 40
6 holes

15 x 20 x 40 cm,

Ornamental bricks

| 'Ordihary bricks 6 x 11 x 22 om.
 Setts, tiles, drains

Totel:

3 holes

¥.CFA

70, 400, 000

3,000 t. at 6,522 £/t = 19,566,000
2,000 t, at 4,783 £/t= 9,566,000

4,000 t. at-15,000 £/% = 60,000,000

25,000 toms 159,532,000
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The Weakness of this balance of payments p031t10n is the assumptlon that
4,000 tons per year of setts, tiles and drains can be valorlzed at the price
of 15,000 frs,” CFA per ton, that is to say, 16 per cent of the Weight

'and 37 6 per cent of the vzlue of the annual production.

At Abidjan the prlces of the parpens GOmpared w1th Dabou bricks are
on the average calculated at the follow1ng rates, for pleces of 15 x 20 x 40
 Ofls .
. = SABM parpens - value on delivery: 31 F. ) total 36 F,
transpord and breakages - L 5 B, )

w~ Hollow bricks from Dabou - value on
delivery 30.6 S
: total 39460 F.

7 transport and breakages | i : 9 F )
The prices per plece measurlng 10x 20 x 40 cm. and T X 20 b4 40 cm. are
a8 follows _
o 15x20%40  10x20x40  x20x40

- SABM parpens | h | o 36 30.e5 24,50

_Hollow bricks from ‘Dabou ' o 39,60 28,60 23.10

- The selling price of a unit of 15x20x40 om. incorporated in the building

is as followss

Cogt price . Selling'price

on the building
_ _ gite .
Parpens made by the entrepreneur 26 s, 36,00
Parpens bought from SABH 36 .. 49.86
Dadbou bricks . . : : 039.60 - 54485

Tf we ocalculate only the price of the bricks and mortar, and do not
- take into acoount manual labour for putting them in place, that is to

say, magons and their assistants, the comparative-coéts‘are,@S followsy as
=.betwgén,the‘vapigus_briok walls or perpens for a square metre of walls
Units of 15x20x40: |
Bricks 12.4 pes. at 39.60
Mortar 19 litres @ 4,30

Total

491 r, Pafpeﬁs 11,3 pes @ 25:= 4 406 F.
82 F. Mortar 30 litres @ 4,30 = 129 F.
573 Fs ' Total . = 535 F._

]

tl

#
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‘Units _of 10x20x40;

]

© v Bricks . 104 powoat 2060, = 355 - Parpeuns 11, pum-@ Ca 25

P T AT
@ 4_4,;;4 = RS @

342 Fe
Hortar - 2C Litres !24;39 = B6 Ty

o Mortar

42 8 F' .1 -

Total = 411 . | © metal -
' Onits ofA]x2Ox4O°
Bricks 12.4 pos @ 23.10 = 287 F. Papens 11.3 pes @ 24.50 = 276 F.
Mortar 9 litres @ 4,37 = 39 F. Mortar 14 litres @ 4,30 = 60 F,
o Total =326 F, o L 1ota1 = 336 F,

If we take the same calculations for parpens made on the building
gites, the prices will be as follows: '

C Units 15 om. = 422 F.j 10 ome = 333 Fos T om. 269 F.
which will msan bhat the prlco for bullding 7 to 15 om, Walls per sg.metre
“will be:

Thickness . . -Dabou bricks Parpens bought frem B Pafpené’made y
' e 5 SABM the entrepreneur
7 em. 326 T, 1336 . e 269 F.
10 em. 411 T, 428 B, - 333 R,
15 em. 513 Fo - 535 F. o 422 F.
LIBERIA | o

In;Libér@a-fhere arc two brickworks, one at "Eushroad Ieland" in
. Monrovia, and the other at Firesioies. Thesé two brickwbrks employ a total
of 48 workers, 4 of whom are forsigners.  The producition includes golid
" ard hollow bricks of the follow ng dimensionss 2" x 4,5" x 9.5" upto
6" x 4" x 11.5%, The price per unit is 4,10 cents.
The production of the brickworks at Monrovia.is 5,000 4o 6,000
. bricke per day, the annual vroduction being 1.8 to 2 million bricks
'7‘worth US $90,0004

f The nrodnc+1op of +the brlckwor{s af'Firestone igs 600,000 bricks
per day to the value of US $30,000. B o
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' In Liberia solid and hollow parpens measuring 4" x 6“;X,8":are__
produced. The total capaclty of. this. productlon 1s estlmated at
10 million per year, to the value of US $1 million.

Parpens-‘
- Dimensions ‘1= Unlt price =  Hoight in pounds
 Bnxl6mx8M 18 ¢ _ 39
81 6" 3" : 1€ ¢ 3136

4"x16"z8" | 4e S S -1 R

THE REPUBLIC OF NMALI

Brickworks at Magaambougou

The brlckworks at Maguambougou 1s situated 12 lm from Bamako a‘d
has been in exlstence for a long time, - I 196Q it had two kilns w;th N
a capaolty of 12,000 cu.m of brloks 8. yealrs In 1962 new kllns WoTe .
1;stalled and the whole outfit modernized. The capacity of thls brxck—
works is 10,000 %0 12,000 tous. of burnt ‘bricks a years The product;og_
programme is as follows: - ) .. “

-~ Hollow bricks_af all dlmens1ons

-~ Solid bricks and tiles in baked earth

- Hollow ceiling pots for- floors-and terraces

w Pipins and dréinS‘ .

_ "Roman' tiles or flat tiles

The Markala brlckworks

This factury went out of production in 1952 and its equipment was |

1nstalled mt'TOﬂkOtO. The daily capacity of the factory wass

- 6,000 goYid bricks :

= Ty 000 hollow brlcks

The supplies of olay came from the v;llage of Saraka&a, s;tuated
2 Kit, . from the faotary, the olay was fairly greasy. a‘d had to he mzxed
with Jocal sakd.
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The Brickworks at Sézdu -~

The brickworks st Dislabougou sittated 12-km from Ségou, was
founded by the French Catholic Mission in 1895. Up.to 1956 the date -
when the factory came t0 a standstill, this brlckworks supplied the needs
of the ares in red earth products. The solid bricks were of good quallty
and there i¥ 4 plan now under con31derat10n for brlnglng this: factory

back into productlon.

Ths Brlckworks_at Kputiala

This factory wasabandoned in 1952, It was situated 125 lm. from
'Ségou. The price of bricks and hollow celling pote in 1962 was as
follows: -

Hollow brlcksr 9 holes 11x11x22 om. lﬁfMé1i5f¥%;

'Hollow ‘bricks < 3 0 B Y530 om0 W20 MM

Hollow b:lcks f':9 T iEeyT6x30 em oo 25 M Mo

Hollow bricks 127 "~ " 13%20x40 cm.. ' 35.." " L
H;}ibﬁ pricks | :8”_ " *n’:“ R R s gy
Solid bricks YT 5x11x2R e .30 -

Hollow ceiling pots 12x24x%28 cm. 35 "N

In 1962 the prices of cement blocks'were a8 foliwa:”“

Cement blocks . . 20x20z40 . om. 55 FH ‘
Cement blocks ' 15x20x40 cm. 45 T
Cement blocks 10x20x40 com. . 40 FM,

NIGER

Thers were three brlokworks in the nger, one &t Nlamey, another
at Yantzla and the thizd atb Agadés. At present the new brickworks at
Fiamey has almost been completed and ready %0 come. into productlon whereas
the other‘ﬁwo have gone out of production. The Jbrickworks. wt Yantala had
a productlon of 2 600 thns Y year-and the .one- Bt Agades approxlmmtely 1,000

tons & yeales

R
T
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The propomod capacity for fhe new Brickworks'is 18 Obb tons a year,

the maximum capacity being 70 tonsg a day for 300 days, 8 total of 21,000

tons a year. It is estimated that thisg factory will be able to supply a

radius of 500 kmg. approxlmately, and the tr nsport costs w1ll be 15 frs.

CFA per kilometer.

Investments are as Tollows:

- Equipment © 20,000,000 F,CFA

-~ Congtruction 50, 000, 000 F;CFK _
- Terracing o 2,000,000 F,CFA~
. =~ Rolling stock, misocellameous _ 12,500,000 F, cFa -
| . Total - 84,500, 000 F. GFA;,_;;

The- productlon programme is as follows:

= Eollow bricks - 20x20x33 10 kéé'funit weight, approx. )
" Hollow bricks 15%20x33 7050 ‘
Hollow bricks = 10x20x33 5¢ 7
Hollowlﬁficks ' - T.5%20%33 g
Hollow brldks~ 5x20x33 ;35;.3
o Solld brlcks and’
repressed or facing bricks 5.5z1lx22 . G
n‘“ Round Tlles 7 floor, glrders and hollow celllng pots

floor Wlth 160 mllllmeter storeys

floor with a 100 mllllmeter celllng
5014d bricks 5e 5x11x22 om, i',,

The priee per ton is estimated at 4,500 F. CFA.=

The requlrements in

bricks for Nlamey are put at approx1mately 18 OOO tons 8 year.

. ' If Wwe reckon on the sale of 75 per cent of ‘the total annual production,
the selllng prlce for an annual vroduction of 14,250 tons should fetch
5,600 F. GFA and the unit prices should be as follows:
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15x20533 om.  Tu5 by 43 P.OTA

leQOXB} CIn . 5 kg¢ | 25e5 .Fi 'V

7 5x20z33 om, 4 kg, 22,5 #
3 X

5x20x33 om. kg, :‘17 r

‘Ornamental brlcks 2. kg o Li.5 T

Hollow ceiling pots
17x17x30 eme 5  kg. 28.5 n

Ridgings,
length .33 om. 3.2 kg, 18 i
Ground setts ‘

10xl0x3 .. G.25 4 %0 5 1

There is a propogal 1o constiuct driers and kilns in several towms
in the Niger; the other types of cquipment being mobile and made to operate

acoording 1o possibilifies offgred by each market namelys- .

, - Maradi 405 3,200 1o 4,000 tong/year
;'Zindgr 0% 2,400 to.3,000 - " |
mrTanduf 15 % 1,200 to 1,500 . %
~ Ahgadds _ '10 g . 800 to 1,000 = "
~ N'Gnimi 5 % 400 to = 500 - ¢

Total 8,000 010,000 tons/year

This proposal algo Lot r*isaﬂ'ajlimi%éd market for moulded and dried

'brlcks, but not for “burnt brdke, since baking can be carried out by the
buyers themselves in SﬁalL Wil of thelr own making. The finished products
will obviously be of inferics guality, but the cost of the bricks on the

other’hénd'will'ﬁe idﬁér beﬂvg aop‘ﬁw“mately 4O per cent less.

The prioes of parpenl in the N1g61 are as follows. -
Hollow conglomerates | lﬁé??zéo cr. @ 120 F.CFA ﬁeigﬁé 11 kg
S0lid cement blocks - - 15x%Z0x40 em. @ 135 " weight 15 kg

00#20x40 "z, @ 165 welght 25 kg
T220x40 om. @ 115 " weight Ll kg
TO:VC 240 om, @ 125 M weight 16 kg
1520740 cm. @ 140 weight 25 kg
20220230 om, @ 180 ¢ weight 32 kg
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-NIGERIA

Nigeria has a very developed brick industry. Two modern brickworks
factories are situated at lagos, namely "Comstruction Industries Co. Ltd."
and "Clay. Indusiries Ltd." Tkeja. '

The production programme is as followss

Dimensions Price per brick Prige of transport
B e - . - . sh/p 32 km-sh/p
Solid bricks . 2"x5"x10" =1 -1
Hollow bricks B . S
AMg9rx12n B L
L SEL ~f10 . /%
8rzguxiz Y ~/2
_ o 9ﬂx93x12n o 1/3 | _ L —/2
. "Velox™ hollow ceiling e |
pots T 63" - length 9% 1/10° : /2
8" — length O" 2/t R .
- girder- - lemgth 9" - /10 . - -/1
‘t0lagsle! 6% — length 9" . /i o ~/2
83" ~ length 9" . - 2/4 o /%
Hollow roofing HI - . .
“bricks o - §Mx6txl12 : /8 s . -/2
" Hollow tricks B
. sunbreakers
- "Hectangular" iype L o - o _
' bricks o | | 1/8 : ~/2
"Double-octagonal" type L h '
bricks N S : . /9 - ~/2

The Ikejs brickworks has a capacity of 200,000 to 300,000 bricks
" per month. - ' o }
SIERRA LEONE
In Sierra Leone there is no brick or tile production, no developments

taking place in the brick industry, nor any proposal to that effect.
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Twelve years ago, an attempt was made to produce briocks in the

Preetoyn area, but it met with 11ttle suCCEss,

-Thers are clay depdsisa at Yema, Koya Chigfdom and Bu110m, and
successful attenpis have been made o produce brloks_w;th_the;clay found

there,

.. .. T0GO

At Lomé, ﬁf*chs are not only the ordlnary material used for
building, tusy sre also the trzdltlonWT building mater:al» BILOKS are
manufactured by a‘large_number of small entrepreneurs dotted all along the
lagoon, from the (hama frontier to the Lom§ airport, It is estimated that
approximately 46 en%“epreneu_s work‘7'months in the year and em§10y aboul
14000 persone. The annual productlon is estimted at 12,000,000 bricks.
That is a further p%oductlon estimate of 15 to 20 million unLts, that is
to say, approx;mately 23,000 tons a years 1t is diffioult to-verlfy therze

production figures,
gures

After extraciion, the clay is humidified, beaten up and run into
wooden moulds.  :Waen dried in the sun, the bricks,vary‘oonsiderably in
dimension ¢ (9x10) % (3.5:%,5) x (19-21) cm.. These are piled up in
Stsché of varying dimensions generally 10x3, 5x3, 5 uw. As a rule, wvhe
ordinary type of kila, normally & iwd chamber kiln, can acocommodate from 50
to 70,000 bricli, But there are also smaller kilns with a. single chamber
accommodating approximately 30,000 bricLé, When there is an increase in
demard, large kilns with 3 <o 4 chambers are buiiﬁ, capable of déaling
with 100,000 bricks and over. |

The outsidé:is gmeared over with mud. When this coating“bf nud has
,Ldriéd off, coconut. i are used as fuel,_ The heatlng or balting process
.1asts.fr0m 35 to 72 hou&é. The heating or T ’:ﬁﬁ coadltloﬁs are not
really ideal with the result that after baki=zy only 50 0“ C“"t oE tho bricks
and sometimes less are fit for use. Beoause the bricks are 1rregular, both
~in form and dimspsicns, and are fairly fragile with little resistance to

~compression, a project for improving their manufacture was drawn up by the
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"United Nations TechnicqlﬁAssigfanceEPngramﬁé"; |
The eelling price'of.thesé'hricks is-#efy low: frs CFA 1.30 apiece, .
UPPER VOLTA

Ouagadougou. . : C
The brmokworks at Pabre . ‘i

There are two brlckmorks at Ouagadougou, one belonging o the
Gathollc Mi5310n at Pabre, 20 km. from Ouagadougou. -This brlckworks operates
siz months in. the year, and produces on the average 300 tons a month, 'bhat
is to say, 1,800 tons throughout tha six month perlod It employs 15
workers and 40 temporary manual labourers. The productlon is reserved

entirely for the needs of the mission,

The "Dragages" brickworks

This brickworks is situated on the Yako'foad;'br the outskirts of
Ouagadougou, It has a production of the ordeéxr of 4,500 fors a yeary . and -
operates with 55 employees throughout the year. The annual productlon
for the period 1959 to 1960 was as follows:

Price per .  Unit Anpual Preduction -

Unit O Weight _
F.CFA: | kg Tons ¥,CFA
Solid brzcks 5 5xllx22cm ‘é_VLﬁy;:;ﬁié"  SR 5; E-:.y{ |
Hollow brloks 5. 5x1lxg2em, 3. holes” . L el ';'-8159637 427,632
Hollow bricks 7. 5x15133cm¥ 8 holes 20 ?i.* | ¢4;1_ 252,347 1,230 960
Hollow bricks 11x20x40 om’ 8§ hokés 43 = 10.4 927,980 3,990,314
Hollow bricks 15x2040 on. 12 holes 50 . 12,0 2,432)904 10,137,100
Hollow ceiling pots. 15 50 - 8.1 281,985 1,392,520
Hollow ceiling pots.:EQ -hf@al‘p'il 44 o 1044 109,564 463,540
Drains g 38 425 725369 = 510,840

4,159,113 18,152,906
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Ordinary solid bricks measuring 5.5 x 11.22 om. are also produced.
They cost frs. Cra, 12 aplece, and solid compact repressed brlcks of
similar d1mens1oas 14 F. OF4. Slnce these prices are ex—factory, 2 14

per cent production charge should be addsd,

These two briockworks were antiquated and used similar téohniques_
drying in the open air, and baking in kilns ow a wood fire the flame

heating the bricks direct. For thils reason, it was decided -in acoordance

with the interim {63/68) plan, to:set up a wmew brickworks at Ouagadcugou,
and this iz now almost .completed. The maximum oapacity of this factory

is 12,000 +ons a year and the production programme is as followss -

Hollow bricks ~°  40x20z5 4 holes

o 40x2067 4 holes

40x20x10 8 holes

40x20x15 12 holes

... . A6w20x20 16 holes
solid bnloks o .. 22x11x5 )
Hollow oeiling pots - 33x25x}5
33x25%20

. . omesmls

e e . 50x25%20
Sette. | " pox20x2.5

"The new ‘compasy is known as the "Soclete Voltaique de Bp}gueterie

et de Céramiquo - VOLBRICZRAM -", It oame inio existewee ox 21 September

1964, with a working capital of frs CFA 30 milliom, The selling price
(excludlng charge@ of 6 hole bricks measuring l5xEOX35 Om..w1th a unlt

Welght of 7 kg. 1s estimated at frs. CFA 5,200 «CFA per ton, that is
140 bricks. ‘

The follow1ng is the proposed product;on imorease ¢

‘..Ei;ﬁf;year..ﬁ. ' 5,565 tons/year
Secosd ysar. . | 6,600 tons/year

¥
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- Fourth year: - ... .8y 800 tONS/FOAT. . o L e e
 Fifth year | 10, 000 tons/year
Weximum capacity - . 15,000 tons/year .

I‘SWISh brlcks at Ouaga&ougou

" around vplaces where. Water settles and along the banks of the pools
studding . the town of Ouagadougou, there are.handlcraft works<produclng
brickS'directly from clay soils. In order to. improve the resistance of
these clay soils, the straw from out millet is often mlxed with it., The
praste. thus. obtained is thenhput 1nﬁo Wooden,mqulqs,$and quicklyzﬁpxpgﬁzigto

2 Gofivact mass before being dried in the Sun., The usudl dimsrsions of the

bricks when dried in the suni...The uSﬁa:t'-- dimensions of the bricks when
dried are 8x15x3%5 oy’ There ‘are Ho satlstlcs for this ftype of produetion.
It is estimated that there are’ about 45,00@ dwelllngs at Ouagadougou, made

' of this kind of. brlck The poor-.statg: of earthen Walls, as_ the result of

‘the rains, warrants the assumptlon that natlve huts should be. -renewed

at the very- maxlmum every ten years. Consequently, . 4,000 $o 5,000 native .

 ‘huts need to be bullt every year at Ouagadougou.

o put up a small house 5,000 to 6,000 brleS are requlred. Consew

quently, the productlon of sun—drled bricks at Guagadougou would be in
-sthe nelghbourhood of 2 to 3 mllllon units a year.

Practmcaily all the entrepreneurs:ln Ouagadougou make thelr own

:{QGOncrete parpens.' The selllng prlee of these parpens “is’ fairly hlgh.

FRp yray ey

Hollow cemen'!: blocks - 10x20x40 “om. 120 F.CFA 11 kg
AR .+ 15%20x40 om, 135 F.CF4 15, kg
S i - 20x20%40 om. 165 F.OFA 25 ke

solid cement blocks. . 7x20%40 cm. 115 F.OFA 11 kg
P P © 10x20x40 cm. 125 F.OFA 16 ke

e 4. 15%20x40 om. 140 B.CFA 25 kg
20x20£40 om. 180 F.CPA . © 32 ke |

‘*W*’f According"toustatistics,-the.estim&t&noﬁ”buildiﬁgwa9$iVi£¥.inxthﬁf

Uppef_Volta ig as follows:l

i/ Frbm.building materiale used in the comstruction of the National

Development Bank of the Upper Volta.
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o _ Administrative marked
Yeoar Number of markets known Known surface'-'Sum to0tal of BExtrapolsatiow
in Ovaga. F.CFA areas sg.metres markeis : walls -
sg.metres
1958 49,822,177 3,343 691,198,968 ' 46,500
1959 - 21,899,680 w0 1,215 - +8B,075,775 4,900
1960 7 13,253,728 6,232 205,065,639 - = 17,500
1961 . 66,845,371 - S 2,406 667,784,259 . 24,200
" 1962 30,749,884 3,27 421,892,419 - 44,500
(6 months)1963 . 159,019,293 11,404 = 293,116,070 . 15,100
' . _ ‘,_Number_of éuildiﬁgs‘
PURIE TR _ 7 ﬁatioﬁal Development Bank
(Entirely complefed)
. _ — Number 4 Surface area — -
© Year of ‘buildings - of walls ~. - . R -Cogt
E— : . _ sq.matres _ ; _
1958 3 2,524.85 .. 15,499,000
1959 38 © 8,130430 | 63,043, 000
1960 28 _‘ C U 5,437.22 51,652,000
1961 et 5,665.31 . 50,621,000
1962 49 12,662,763 1045469,000
o Administrative - Private “Motal | Number of Tonnage prow
Year - . Market sqe.metre Market  sg.metre bricks duced baked,
;; sq.met;e ' ' ) - tons
1958 46,500 L 2,530 49,030 686,420 - 8,240
1959 4,900 - 8,130 13,030 182,420 2,190
71960 17,500 ~ © 5,440 22,940 321,160 3,860
1961 24,200 - 5,670 29,870, 418,180 . 5,020
. 1962 444500 L 12,660 57,160 800,240 9, 600
1963 38, 000 .. 8,000 46,000 644,000 7,730

(extréﬁolation)
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‘Gost of Investment

-~ The estimate of investment costs may be bassd on. the cost of

brickworks which are at present under construction in Ouagadougou, Niamey

-.and Abldaan, ‘The list of investments is as followss:

Tiaie S
Flot o 4,000
fcml engineering | 150,000
Manufaoturing material . 61,000
_Auxilary material . .. . 68,500
Miscellaneous “ e 20,200
Constltutlon e .- 1,820

O piret establishment ' "" ""§§,006'

‘Total  §350,720

Buildings _ , 44,4200

Drying rooms _ 18,400
Kiln - . 151,000
Production chaim 64,000
Drying departmentK o 27, C00
‘Stocklng and fuel department 23,500
Rolling stock 11, 800
Electricity - 28, 400
Miscellaneous;
contingencies | 16,600
Total $ 384,000
Abidien .
Imported Equipment : 740, 000
Mobile equipment ‘ 153,000
Buildings 433,000
Plot = - | 151, 000
Rolling stock ' 122, 000

Total $14599,000
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The indices of these factories are asg follows:

Niamey Cuagadougou Abidjan
Proposed production T/year 14,250 12,000 25,000
Total Tnvestments - & 350,720 384, 000 1,599, 000
Buildings -~ Construction $ - 150,000 216,600 433,000
Bguipment and electricity $ 180,000 . 154,800 893,000
Other expenditure $ 20,720 16, 600 273, 000
Investments for metric ton - :
capacity ' $/7 - 24,5 3240
Equipment " " K"f"  " 12.5 Lo12.9 - 35.8
Building = ™ oo 10.5 17.7 18,3
Miscellaneous 1.4 10.9

I 7 L 1.4

Since we must count upon an improvement in the mechanization of

brickworks, we may take the following figures as providing an average for

investmentss

Equipmenf 20,0  §/T
Bullding 16.0 n
MiscellaneousA 4.0 "
Total ' 40,0 $/T
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