
.*

V

UNITED NATIONS

ECONOMIC
AND

SOCIAL COUNCIL

Distr.

LIMITED

E/CN.1VINR/WP/5
10 February 19^9

ENGLISH

Original: FRENCH

ECONOMIC COMMISSION FOR AFRICA

DEVELOPMENT OF THE BRICK INDUSTRY:IN

NORTH AFRICA

M69-1O21



E/CN.14/INR/WP/5

f

' TABLB OF CONTENTS " . -.. . - ,

■."'.: .....-■'■ ■' . ■ ■'■ Page

1. INTRODUCTION . ..... .. ■ •■ . -. "-.. . > .-. .- .. ' .*■ . 1 to 2

2. ■ THE EVGLtfTXCNASY.TREND IN TBB CONSUMPTION.

OF BRICKS, TILES AND RELATED PRODUCTS" ....... 2 to" -4

3. . DOMESTIC PRODUCTION , ". ■..'.,',.'.■.]■■.'.... 4 to 7

(i) . Algeria ... ^ .. ... v ..... f ... 4

(id.) Morocco .............. ^ ...... 5

{iii) Tunisia , . t'-'\ . . -. . -' . . . . . . ..... . 5

(iv) Libya .' . . . . . ........ ., ... 6

(v) United Arab Republic. . ... . . ....... 6

(vi) Sudan ';.-. , . . . . 7

4. OBSERVATIONS ARISING FHOM SHBTH3JITDY

OF 1HE LOCAL INDUSTRY 7 to 3

5. DEVELOPMENT PROJECTS UP TO 1980 .......... 9 to 20

(i) The statistical method ............ 9

(ii) Tlie direct method . 11

-6. TILES AND CTKEK BRICEW03K PRODUCTS ........ 20

7. " EXISTING CAPACITT AND REQUIREMENTS IN

NEW CAPACITY - : . , . ', 21 to 23

8. INPUTS AND PROPOSALS FOR NEW BRICKWORKS . . '. . '. . ' 23 to1 27

9. TEE MAIN ECONOMIC FEATURES OF. THE NEW BRICKWORKS .. 27 to 29'

10. -SUMMARY AND CONCLUSIONS ' 3 0 to 31

ANNEX I - Table 1: Industrial bricks, tiles .and.

related products - production,

foreign trade and consumption

in North ■ Africa . . . 32

Table 2: Production of industrial bricks,

tiles and related products in

North Africa ............. 33.



E/CN.14/INR/WP/5 -, 2 -

ANNEX II - Brickworks and tileworfca in Algeria
and Morocco 34 to 30

ANNEX; III..- .Table.. 1: Basic -figures: for. the projection
of construction and consumption
in building materials in North

- : ■■■ ': ; Afrlca . 39 to 40
. Table 2: Evaluation" of brick consumption :

■ . by various countries of the
■■■■■ . -■, , - :., :. world : - . ■ ■ A, „_

41 to 46

Table 3: Evaluation of cement and brick
consumption in North Africa,'

; ' by "country . i ;' , t" t t ^^ . r,

Table 4: Projection of construction and
. of the consumption of bricks,
txles and related products in

- North Africa up' to^lSSO ....'.. 52 to 54

T6 9-O9



1. .introduction . . •..■--'■

:In.Rort*,Afr±ca brick* have for a long tino past,been the

traditional material uoeC i^onotruction. In all the I^vhri
countries briberies n;ay be found which Produce bricks, hollow

C"li!1S *ilesancv tiles of very good quality. InCeet, o?ten .th»-> r
quality r.iEat oven be termed excellent'. Mention may be !nade of ,,a,v

.important buildings constructed of brick in ail the North African '

countr-ieo. II ail tUeoe countries, we fine relatively extensive

production by local.craftsmen in addition to industrial production.
In Sudan and Libya, tne^o io «,--, j,,/,,-^; t,

y.., l..^.v, io t,o inciustrxal production, and the ■

entire production of brioko, tileo nnC related productQj ^^

fro. the «ork of local craftcnea. In tte United Arab HeBObJic

production of Lricto is very wideopread, bur alnoct the whoio'of
tnxc production, ccin :-Lj-; ^ - ^i;^ ^-in1rr. ^e „-,.«-

>; ^ ' " ~° ""■—^- ^i^o,-vo tyt a.uar.fGrent quality, iG

attrxbutable tc local cfn^-ir^™ t« r-;■;-.»„ - *. ■ ■ ■ ■
c'"a- —'-^-- -n Lioja, trsquent uce is made of

bXCCi:s Ko^1^--PorouG limGctone inctead- of bricks." llbyc' g require-
merit in bricl:&. . tileo 1,^1'^^,^^ y,-^,^," .,_

. ? _.^,.._.... ,tOuac^ are mot turough imports

and through bandicrr^"- or-ifi-tr';-- r>- ^s - ^ ■ .' ■"
-*—b- ^^JCl-^. --1^ raw n:.tGnaiG needed for the

manufacture or oriels ,^y be ,oun, in al^Gt all parts ^ AlgGri^

morocco,, Tuaioia and S.u.n. Conditiono "in tiie United arab Uopubllc"
are afferent, Hitherto, red brick, have bee, ore^red by uoing'the
aiiuvial deposits tli.^-fc -re ^n^^^^ -,rt ^,r- -,, ' ■ ' * ■

: . , .: - ■ -■•'.-io ..a.,,co J?i ev.ry year on the Banks o-f the

i-lxio. Sow that tiie I-igh Dan; io on . the point of corQl^^n

proportion of thece alluvial .deposit, .ill^a washed up Qt the

°-fthe. -■a?>?*^ »"1 -1-. it ?oaoible to establish ' now factories
for tee production of silica briefco co^ooed of sand andU.e t,a

treated with stea.n in autoclaves. At- tbo sa.e time, ooweve. U ,.(1,
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and similar Productts
on new clay deposits.

rlortb

to ,_

aking tt,,pectal.clpc;tttB;c;

into account. " '

icient
are a e1f— ^

related pr

part,

Xn the forei<?r t

brie,kwo rk s d i v i -3 e d *>■

-^■£.l!. cip.ssxncationo:

3ITG ETJ7

662.4(1) -■ 6S. CV-

662.4(2) - 6E.GC

a Afric

or briclc ■ , -;iiee and

no essential

© tEliovic
no. tae producto of th<

other ]COQGtruc.ticnal ceramic ware]"

S tc tio tic g r e la tin,-' t
trad

consumption of, bricko, tile, .rrJ ^^/n' ^ *° pr°duCtion ^d
' Annex I. Ao for as ir^or- ^^^ ^"^^ ?roducts m^ be . found in

,. . ?OU° arc COncaK;ed- E-oup 669.4(1) io entlrelv
neglxgxbie except in tue caoe cf Libya. In «ie c a3e' of A^eril

■ "-"i ci^ii t.r ace £" ip"iir &o on ! 7 *^r t> --h't/-,
1 of;1?. • . j u ' -~u i ■■■!. n-G j/ears 1961 and

j-c^o, u.iporto of tiles amounted to 29 per r©--t

- ■ -Ll- ^^^J-j ^-.nu ^o por cent in 196^ Tt^.^ - ■-ut
pn ■" c> f> -1 ■ " ^ • iu^o^ ("Jitn ttis

Cf-H.;,.r i\^t'1"*" ^ ""1U' ajLG°, 'ChunT °e Li^ya, i.v.porte of tiles are
neS j-giole. it ;v.ay be considered that •■* n '"■■1-o^-;^ +. *.-

■. ~ ^V^a "i- tne Present
txr.ie, inports of briclcs ^r- n- -^ .7^ ^i-.' .. , ■ '

• . "-^--o1^ ^ "io -i-j.vorto of tiles are of
t n e o r d e r o f 3 p -? i ^ i -> - ^. - ..-!,-

ti o^nOJ.<j Dra-cito or abcut 12 thouoaad tons oe'"
year. - l^~

T6
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Production of bricks, tiles and related products during the

period 1960-1S65 were ras follows: ■, . - ■, -. :

TABLE 1

Ilorth Africa
_ ■■ - ■ ■■■ -™

10G0 tons

Algeria

Bricks Tiles

Morocco

Bricks

Tiles

Tunisia

Bricks

Hollow

ceiling

tiles

Tiles-

U.A.F..

Bricks Drains

tiles and related products in Nor
Consumption of bricks

Bricks

(handi

craft)

1960

1961

1962

1963

1964

1965

Algeria

■ -

(■OF!

599

2GG

.. ■ ,272

390

45 2

■ ■ ■

Libya

HA

HA.

I-IA

1'IA

50

117

120

15.4

138

115

96

8 0

86

92

103

100

115

2,560

2,625

3?31S

3,6 05

9-09
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Brick consumption in Algeria reflected the major decline in the

national, economy during the period; 1960-1963, when investment fell

from US® 934.8 million in I960 to $ 328.2 million in 1964.' Brick

consumption sank to its lowest level - about 2CG,0C0 tons - in 1962;

but after this decline consumption again increased from S00,00C

tons in 1962 to 272, OCC tons in 1963; 3 90, OCO tons in 1964 and

:e0O tons' in' 1965; ■ ■■ .■ .■ ■ - ■■ ■. ■ >...- .^..*

No statistics,.are. available relating to brick consumption in

Libya. Industrial bricks are not produced ini that country. A propor

tion of requirements is covered by parpens or stone blocks * and the

remainder partly by imports and partly by handicraft production.

In Morocco, brick consumption attained its highest level in 1963

with some 13 8,000 tons; and in subsequent years consumption declined

to about 96,000 tons in 1965, owing to the keen competition of ;

parpens. .

In Tunisia, the. development of brick consumption is very regular.

Consumption has increased, rising from some 8 0,000 tons in I960 to

115,000 tons in 1965. The same regular progress in cOhsumptiori' may

be observed in the United Arab Republic, where consumption amounted

to about 2, 743:, OCO tons in 1965.

. In Sudan only solid handicraft bricks are produced,, and a part

o.g.th.e. country rs requirements- are. met by. imports. : . ■

3. Bornestic production

i) Algeria "

In 1966, seven out of fifty-two enterprises in Algeria had

come to a standstill. The rate of utilization of capacity at the

forty-five brickworks in production in 1965 was 57.04 per cent.

Tile manufacture is financially more profitable for the plants, and

demand for tiles is greater than demand for bricks. The rate of

utilization of capacity in tile manufacture was 75.37 per cent.

T69-09
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Statistics relating to . the" brickworks . and tileworks in Algeria will

be'■ found1 in- Annex:1!!* ' - ■ '■ '■ ■ ' "■' '-■-■" -■■■ -

■■ ■.. ■ (ii) fj-oroccb;- "'■ .'; -■ ". ■ ■ ' . ■ .' = - ■ !' '

'".'. ■ In Morocco, ■ there are eleven.main brickworks /," Which are
■■ ■ 1 / ' ■ ' ■ ' ■•■■-■ ■ ■■■■ ■

shown on Map I-I°'-l.—' It-"may be estimated that the x.ate of util'izatio

of brickworks is approximately.SS per dent; At present} the brick,

industry isr experiencing a recession in Morocco. Production in 1955

amounted to some 16 0,000 tons, with local craftsmen :p£oducing

tons.' ' : ■ ' • - . -. ■.' ■ ' ■ " "■ ■

• (iii) Tunisia " , .. .

In.Tunisia, there are at present nearly, fifty enterprises;

the majority of which produce handicraft bricks; but two of them are

ultra-modern (the Djemmal Brickworks and that of La Tunisoise Indus-

trielle). A review of tunisian brickworks is given below:

1. -La Tunisoise Industrielle , . . . ■ . . ■ .-■.■.■'

- One' majo-r plant at Oanoub'ia in the neighbourhood of Tunis,

Production amounts to 60,CCC tons- per year,; . ; ■

- One small new plant at Souk-el-Arba in the western part of

the country, not far frotn the Algerian- frontier. Production

commenced in April 1967."Capacity is 15,000 tons per year;

- One small, plant at El Harnma d'e Gabes in the southern part

1 qf the country. Capacity is 15,000 tons per year.

2. Union Gen ex* ale . .

-r Two factories at Djemraal in the centre of tUe country,

20.kms. from the port of Souaoe. Capacity is 9GfOOG tons

■ per year, '' ' .

3. Lledium-sized brickworks . . .

, .. ■ -'One -at -Bizerta, producing 4,000 to 5,000 tons per year;

, ■ ■-- One at Ivlensel Qjemil..ln.',the .Biserta region,, with a capacity

'of 4,0CC to 5,0CC_tons per year; . : ■. : . '

- One, at Sfax, with a capacity of 4,CC0 to 6,000 tons ■ per yea

jL/ This Map is missi:

T6 9-O9
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^* Groups of small local enterprises oper-ated by craftsmen

These exist Plainly in the regions, of Nabeul, Evlokmine} Easser--

ine and Tozeur. These small-scale enterpriser manufacture

products such as solid bricks and bricks with three or six

holes. Total capacity is' assessed at 'between some 20, COG

and 3C, CCO tons per year.. .- / ■ . ;

,: -;- '. In. .Libya,., there, is. only; small-scale;, handicraft production. ,

It is estimated that, in 1964, production amounted to 4 million

single bricks or 14,0C0 tons, and that in I960 the figures were

4,65 million single bricks — that is, 16,CCO tons, A valuable

contribution is ■ also n-ade in Libya, by natural soft stone, which is

very white in colour and is sawn into blocks measuring '40 "x 28 x

18 cms.' Mechanization of this"' process is being carried out".'"In

1964—6 5', this production ■accounted for" about 17.5" million blocks

or 350,0C0 cu.m, - in other words, production., was. estimated at

875, 000; tons worth $2,6GO,GOQ. -It provided employment for a large

labour force:, _ . , . , .

{v) United -Arab Republic ■.

In the United Arab Hepubiie, building bricks at present

include ordinary red-bricks, concrete . bricks and blocks, and bricks

made of silica—lime. In terms of the volume employed, bricks are

the main building material of the United Arab Republic. Ordinary

red bricks, made from the alluvial deposits of the Hile?. represent

approximately 90 per ce'nt of the country's total' brick consumption.

The main types of building bricks utilised in the United Arab

Republic are ordinary red bricks moulded by hand" —' in ottie'r words,

handicraft bricks .- extruded bricks and machine-pressed.bricks.

The most usual dimensions are 25 x 12 x 7 cms. in . the. case of solid

bricks and 40 x 20 x 20-cms. in the case of blocks'.

Ordinary red bricks constitute approximately 90 per cent of

T6 9-09
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total consuM?tion. Tao brickworks are located at intervals along

the .banks of the river,' 3riekworl:u in Cairo produce about 2 million

pricks per day. The for*, of these bricks i3 irregular and the

quality poor. Taey can- only be used for brick partitions in building

whose structural.framework is of concrete.

The extruded bricks and r.iechanically-proQoed bricks are of good

.quality,.and .their resiotance to compression is 150 kgs. per'sq,cm.

in. the case of extruded bricks and. 4CO kgs. per eq.cn. 'in the case'

of.pressed"bricks. Approximately 4 million'single bricks of this

type arc produced annually, and they are uses "for building bridges

and highways, cn6 for other conotructional work requiring 'high- '

quality -;r.aterir.ls.'

To ■smr.Ricrise .the oituatios, in the United Arab Republic, only

4 million briclts, or a ;,ore S.Li per cent" of total production, amount-

xng at pr.eoent to 1,13^ million bricko, are industrially produced.1

vi ) oucan

The^re only exioto Qrr.all-ocale handicraft production' of

solid bricko, and tfcoro are no ctatistics available for.assessment

of production. BricI: importo are negligible.

4' Oboervntionc arioinr; Tron a otudy of the local industry

. In north. Africa-, bricko arc the traditional building material,

and raw materials for brick-nakin,- niay be found everywhere in' the

TTorth African countries. BricV.c combine all; the properties thr-.i

are useful and neccsoary in. building rrmtcri&ls: price, mechanical

properties, the/r.-.-al oro^ov ties, -ease of. raahuf scture,- durability 'and

resistance to baa weather. Uoing bricko also aakeo it possible to

economise, on plastering, and red bricks may be used ao .an architect-

ural feature.

T6
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Generaiiy apealdng, tricks of ar. inferior quality are .produced

ny handicraft methods.. Hollow bricks ^ufactsrefi by hand can only

boused for sl^le purposes. It is desirable to replace handicraft

production bv the -iroorpmivp -i n ^-r.p^.,^ -,--j ,-,,.-, ~<= "-■_-] ^ - -,
,iuui^oi/t in,rcauci^up oL industrial production.

Concrete blocks, known as parpens or agglomerates, always con

stitute a yroduct tKat coM5otoo witli teicko, aS do asbestos cement

slabs with .tiles. Subotituteo for bricfcs:anc files can, . however,

only be-utilized .within certain limits; =nd ofl the modernization of

■bride production proceed, they win always be competitive with

other materials.

In North Africa, white houses ara traditional. In former times,

the practice of painting Lctse, white was adopted for the sole

purpose of reflecting the sun's rays. No.adcyo, the insulating

properties of bricl:o are of such an advanced standard that it is

•possible to introduce wit'! then: a new element iato architectural

construction and arcli^ tprf^vp -s ^ h-.-^^-- *«.„.;.,„ i, _, .-ioi^L^ctax^ j_- l.jnu ;^r:ca, by erecting brick

walls without external- n'i ^^«i^ t-- -; «. n^-^-r. ^^ ^t.
^_,,.o wt,_ _1^, itiJ.& iie.-_:,o ai tiie same txrne to

effect economies.

It is customary to .proceed in this nanner, using bricks, in

countries where climatic cenditione are rtore diffisult,'such as,

for example, the Scandinavian countries, the United Kingdom,and the

Soviet Union, Deaj-ite tueir climatic conditions, which are. J=ore*

rigorous than those i* North-Africa, the ' iife-o?an of their build-

■ ings' can "be calculated in centuries. ■

The quality of incustrial bricks m:,nu.factur&'d in North Africa

is, in many instances, excellent and tho 'quality of the workers is

also very high. Those factors favour^the development o£ the' brick
Indus try.

T6 9-O9
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,5 • Development projects up to. 198Q ■ '

To determine the requirements in bricks and .the development of

brick production up to 1980, we must first;pf all discover to what

extent the national economy,, and., he nee..building activity, . will . ■

.develop, Next it' is uecosoary to . evaluate .. the -production of bricks

and tiles aad',' taking, this "evaluation as a basis,, formulate proposa1

..to meet the future situation. The following may be used as methods

of projection; " .

{a) Evaluation of brick requirements for building activity

" ■ in North Africa; ■: " : ' ■...'■'':"

(b) Comparison of the figures obtained by (a) with figures

relating to development in. countries-of the European

and American continents, where statistics are not lacking.

(*-) The statistical method ■ ...-.-:■
i ■ -

In Annex III will be found projections of development in

the domestic economies and in construction work in North Africa,

based on the United Nations document®entitled: "EGA Study on

Industrialization and E-eorromic Cooper atio-n f cr I-Ior-th1 Africa (N° 2) ,

Provisional Mac.vo-B-conom-xc Data on Economic Development during the

Period 1964-1980", and "Construction xn the Development Programmes

in North African countries".

1 . In order to establish guidelines for th,e development of brick

production in North Africa, it will be necessary first of all to

study the development .of brick consumption in 'other countries,

Statistics relating to brick consumption use as the unit of measure

ment "numbers of bricko rather than weight, but this is of no import

ance. In Annex III, Table 2, the following information is given:
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value of. investment channelled into construction, brick .consumption

in millions of single bricks, and brick consumption in numbers of

single bricks per $1,000 used in construction in the various

countries'of the world during the period 195-.3-1963. ' An' evaluation

of bfic'k consumption in the North African- countries during the

'period 1955-1965 .may be found in Annex III, ■ Table "3, 'in which, brick

consumption is'shown according to country.

In a United Nations document entitled "The Brick Industry ,» ^

the relationship between cemeat consumption and brick consumption

in' twenty countries.of the world is considered. It demonstrates

that the -growth -of .one is directly linked with the growth of the

other. In"its'turn, the growth"of the building industry and of

"public works exerts a direct influence on the growth, o-f cement and

brick consumption. The correlation between cement consumption and

brick consumption -in- the. world, in 1950 could be expressed by the

. following equation; , . . . ■ ,

In 195 0 ■ : , . ' '■ '

log Y = 1.2707- log'X = 1.21G1 (Assumption I) ; .

and after some ten years the correlation.changed and could be1 ■

expressed by the following equation:

■ io.g Y . - 0.8270' log X + 0.1816 (Assumption II)

Th.e .difference between these two equations may be observed in the

results obtained for the Sub-region (Table 4). ]

1/ E/CH.14/INR/124
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,.. ■ . ' . XABL3 4 .., . ,' -.. .... .

Evaluation of brick consumption by the .North,..African countries

Algeria

Libya

Morocco

Tunisia

■ ' UA.R

Sudan

Maghrib

UAR and _

Sudan

Sub- ;

region

Cement con'sump

in

■1964

585

-. 330

910

330

243 G

' 4;3-G

'2155

2860

5 015

1000

1970

96 0

86.0

1040

510

35 00

400

3370

3 900

72 7a

tion

s of tons

,1975

13 00

1200

1400

730

5 CGO

56 C

1 4630

5560

1C19C

1980

18 00

1610

2 000

106 0

■'75 00

850

6 470

8 35:0

14S20

Briclc- consumption in

As£

1964

275

50

115

105

3605

" 5 0

545

3655

4 2 CO

1000

based on

sumption I

1970

377

328

418

16 9

1952

124

1292

2G76

336 8

1975

554

BOG

6 09

266-

3070

190

929

'3 26-0

418 9

-

1980

838

r 727.

958

428

5140

323

2 951-■

546 3

8414

s of tons

Assumption II

1979

-445

406

475

264

1296

216

15 90

1512

31C2

1975

5 71

, 535

607

354

1741

" '28.5

206 7

■2026

4093

1980

748

.682

816

48 3

2434

402

2729

3836

5565

(ii.) The direct 'method : . . . ■ "■"■..

..These .two methods provide us with", different results only in the

■ca.se of the United Arab Republic', whore' it may be seen' that, according

to national statistics, brick consumption vrao 3.6- million, tons per

year in 1964, whereas the figures for consumption•arrived at on

the basis of the two assumptions are lower, being 1.3.million and

0.96 million tons per year respectively. .

Another method of projection must, however, be sought. We are,

going to employ the direct method, based on direct ©valuation, as

this method appears to be more accurate than that based on statistical
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evaluation. The procedure for. employing this direct method 1g as

follows:- we are aware of the amounts ctranneHed into investment in

construction work as well ao of the consumption of bricics, tiles

and related products in former years,, and we are able to eotimate

how many building unite, have been constructed of these .materials.

in-the- United ■Nationslild0'ctttfl6-nt entitled ' "EGA study on 'Industrializ

ation and Economic Cooperation for North Africa", a projection of

investment to be applied to construetion work up to 1S0O may be

found ;■ ;0n/t;he baois "of'■■'this document, a projection of construction

work -in North Africa has been made in the United Nations report

entitled "The Construction Industry in the Development Programmes

of North Africa," The:results of this projection may be found in \

Annex III, Table I. ■' " :

A projection showing the consumption of bricks, tiles and hollow

ceiling tiles will be found in Annex III, Table 4, where the follow

ing prerequisites apply: ] ■

1) The density of solid bricks is approximately 1,8 to 2,2,

and of hollow bricics 1.0 to 1,4; ~

2) Tile consumption amounts to approximately 40 kgs, to I sq.m.
of roofing;

3) Consumption of hollow ceiling tiles is approximately 95 kgs. to

1 sq.m. of ceilingj

4) As the quality of bricics, tiles and related p-roducts improves in

the future, we must reckon with an increase in the percentage

represented by hollow bricko, and also with the introduction of

hollow ceiling tiles in the United Arab Republic, as this is a

building material that presents many advantages in ceiling

construction. " ■ "

The requirements in bricks, tiles and related products calculated

in accordance' with this procedure will be found in Annex III, Table

4, and the results of this evaluation are as follows:

Q-i
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on direct evaluation
and related

Requirements in tileq

in'lOCCg of tons -
hollow, ceiling tiles

IOOOg of tons

Algeria

Libya

Harocco

metUoa,-We raay perceive that ,<U"«—"

pPo1-.ction.ba-.^o»-th._ direct

e«.r...ac,«r ao - .

ts to'.1.65 Million tone acceding; to cai««latW»,

thl- ^ocepanc, Hoc in the- tact that/the .t.txotxoo o. the Uax.
Arab-Hepuhlle .OW'bri.k.pro^tii. a. a Hhole, -.h.r... ■»-the

other counties han.icr.et p^a-ctibn is hot i-^e, ^
etatiatico. The construction wort upon ^ich our calcuXat.o

base. covers only the monetary sector. Brio, requ.ren.en .s for

T6 9-09



Page 14

non-monetary sector in the"United Arab Republic appear to be consicK

able, which is probably also attributable to the poor quality and

hence cheapness of handicraft bricks. ■

: In Algeria, requirements ■ for', tiles .amqunted, according to the

statistics, to'about 103. CCC tons in 1964, and to only "'19,000 tons

approximately according to the calculations, This discrepancy-may

be explained by the divergence between the monetary and,non-monetary

sectors.

Tiles are very popular in Algeria for roofing purposes, whereas

in the other African countries rftany other materials are used for-;

roofs. Especially in the non-monetary sector, tiles are used almost

exclusively in Algeria. For that reason, Algerian tile requirements

must be estimated without, losing sight of the non-monetary sector't

requirements- and of roof maintenance. -If we reckon with a growth

rate of S per cent annually, tile requirements will amount to some

225,CCO tons in 198C. - . , ,

In the United Arab Republic, requirements amounted to 520

million bricks in 1952, and to 1,135 million single bricks in 1965,

In this 13-year period, the rate of growth amounted to 6.2 per cen-'

If.we apply the same growth rate to the period 1964-1580, we arrive

at a figure of 2,700 million bricks consumed in 19C0,

1/
In a United Nations document—7 prepared by the Government of

the. United- Arab Hepublic, we find' that the estimated ■ consumption o,

ordinary red bricks - in other words., -handicraft bricks - amounted

to 2,000 million annually in the United Arab Republic in 1965, and

that planned consumption would reach 3,CCO million bricks "per year

in 1970, which implies a growth rate, of 8.4 per cent in brick

consumption. Estimated consumption in!965 is in contradiction wit

that indicated.in the official statistics. It is possible to put

forward proposals for developing the brick industry in.the United

Arab Republic without studying in very great detail.the" conditions

If B/CW.14/AS/II/2/F/1/1
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that prevail there,.especially as regards r'aw- material resources.

The following remarks are designed merely to provide' an indication*

1, It is necessary to establish the industrial production of

burnt bricks, and especially of hollow bricks arid hollow

ceiling tiles; ■ :

.2,.Up■to■1980, it must be anticipated that the quantity of solid ,

burnt .bricks .produced by craftsmen will progressively decline,

. This type of. brick is of inferior quality, and will be replaced

in the future by industrial bricks. It must, however, be

expected that hand-made bricks produced by local craftsmen

will still be used for secondary purposes; ■ ■ : .

3. It must be anticipated that silica-lime bricks will be used.

Current production amounts to 20 million single bricks per

year, and will increase to 700 million bricks per year in 1970,

according to the development plans of the United Arab Republic;

4, . Owing to the fact that investment, productivity and the other

techno-economic indicators relating to the manufacture of red'

brick3, silie a-lime brick and concrete blocks are virtually

the ■■■ same, we can advance an approximate initial estimate of

the development in red bricks manufacture, based on new clay

deposits, and.may anticipate that"during the period under

consideration (i.e. up to 1980) requirements for building

materials used in making walls and partitions will be covered

to the extent of 40 per cent in 1980 by red brick production,

compared with 90 per cent in 1966, These results emerge from

investigations which will make it possible to determine what

scale of brick manufacture will be matched by resources of

clay. In order, further, to verify our deductions and proposals,

we can examine another indicator, namely brick consumption

for every $1,OGC'of investment applied to construction purposes.

T6 9-O9



Page 16

- This indicator reflects the level of costs in the country,

local customs in using certain, forms of construction, the

various materials employed and the structure of buildings,

etc... It is unusual for this indicator to show a sudden

change. :

..Table, 6 shows past evolution of this indicator during ^period

of some ten years in several countries of the world; and Table 7

uses the same indicator; to project proposals advanced for tbe North

African,countries. .

T6 9-O9
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Brick consumption:per ®1,QOQ of investment

;. , applied t© conctruction

' ' - i i
. . [\ . yX964'.-"■■■{

i

Algeria ';■■-

Libya :-

Ifiorpcco

Tu n i o i a ; :-

UAR _' ■;

Sud;an. \\

™ " >-62O ;(

.: ■, -16G

-inn1
J..O U

■' ."■ 2 94" ■ :

■'li0l2 ; '

160

Note:-: Single bricko, eac

number of oingle bricks per 0.1,;OOCV

";;; i§70;"' V:

' &2'3r~-

■ 234-" ■'

. ..... 22-0

■292-

.'■ 670
16 C

z weighing '6

'"' "1575- :;:

■ ■' -590 ■: :

' , 2 00 ■■'

. T... 23 0 .

368

5 40 ■

180

. G kga.. _ .,: .

■ - i!9cd' ■ ,|

- ■■! ■--■•4cg,! .;

1 cj k_f ■»_/ .

.■"244

" 400

425

..19.0 ; ".

, —_—_—,,-i -_... ■—- i

"On the- baois1 of these deductioncs, -the direct method ma;? be

selected tc project -the future of the brick" industry in .North Af.ric

and .for the periocT under consideration^ brick consumption may be

accepted to be ae followo-: ' \

: ' tabl3 o ' . , ; ■ ;.

Proposed brick consumption in 1-Ior.tb Africa up to 19&Q

'■ '•'■■ " ■■ ■ In lOOGo of tens

Algeria

Libya .

Morocco

Tu n'i g i a

UA5'1

Sudan

i

\ Bxio:tiiig

; capacity

: : "56 0
(handicraft)

■ 20 .

+ 40"" (ha'nd.. )""v"'.

: 135 ■

215

(handicraft)

4,GGO ■

45

(handicraft)

:i964 ■

: 27Sr;

5 0 ■

112.

105

1.65G'

■ GS6 .

■ Brick: .consumption .

- ■ ±970 ■ !

!

'-i li \*:

(
■

250 ■

190

1.690

8 0 ;

■

■ ■ 1-975 "

73 0

2G5

3 9.0

- 360

-■■2.070 •

±O\J

1980

"""" 1. 060

3 5 0'

630

560

2.620

:; 25 0
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The growth rate of brick consumption compared with the growth

rate -of construction work is shown below:

«■ *-

TABLE 9

Growth rates of construction work and

Algeria

. Libya

Morocco

Tunisia

,UAR '

Sudan

" Maghrib

UAK and

Sudan

Sub-regior

North Africa during the

Construction

1964/70

7.6

2 0.G-

11.2

1C.-3

7.5

8.8

12.4

■ ■ '7.5' ■

9.9

■'1964/71

9.8

*? rt- o

X di . o-

10. 0

C K

u ,'i

8.5

10. 5

8.2

9.3

work

■ 1964/

10,

10.

C '
^ •

8.

c

O .

9

, 9.

o

period

SO

4

8

6

8

7

2 .

9

8

3

19

brick consumption in

1964-198 o—

• As a

Brick" consunp

$4/70-

/ . <J.

3 0.1

JL4. 2

C.4

o . b

12. S

C.6

4.2

9.

15,

12.

11.

2.

9

11.

■2.

5.

7b

3

9

\J

7

1

1

1

4-

2

percentage

tion

- 1964/

8.

13.

11.

11.

2.

10.

3.

8 0

7".

0

4

0

9

0

2

3

7 ■

It should be noted that brick consumption comprises all types

of bricks* such as solid bricks, hollow bricks,, gypsum products

and hollow ceiling tiles. Consumption of tiles, flooring tiles,

drain-pipes and other similar burnt red-clay products is not

included,, . ...

In Annex III,.Table 3, statistics relating to cement and; bride.

consumption, as wellae the indicators of that consumption will be

found. These statistics and indicators are compared with projectio

of cement and brick consumption up to 1980, and with tlie statistic

of some countries of the.world.. The consumption of single bricks,

T6 9-09
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for every $1, 000 -osf investment applied to construction as indicated

in this Table, shows us:that the development of brick consumption '

advanced in this report would appear to be well-adapted to the

development of construction work envisaged in North Africa.

In Libya, it is necessary, to take into- account the local specia:

ity of manufacturing blocks of limestone, characteristically very

white in colour, which are sawn into blocks measuring 40 x 28 x 18

cms. Mechanization of this operation is proceeding. At present,

production by local craftsmen, amounts to 17.5 million blocks, or

;3'5C, GOO cu.m,, which quantity' provides a substitute for half-a-

million tons of red bricks. ' This production is ' of major importance

and complements brick-- imports ■ and the handicraft production, of'

bricks. It must be anticipated that this production will develop-,

and we may estimate - that it will double by 1SGC*

6 , ■ Tiles and other brickworks ■ product

According to the statistics, tile consumption represented

approximately 28 per cent of the consumption of bricks, tiles and

related products in Algeria in 1963, and about 3 per cent of that

consumption in Morocco.and■Tunisia, In future, it must be. ,expected

that in Algeria there will be keen competition from other more ■

modern and more economical roofing materials; and it may be estimat

that the tile requirements of Algeria for new roofing and for the

maintenance of -existing roofs will amount to about 225, OGC tons in

1980. In the other countries of North Africa, it may be"estimated

that this future consumption will amount 'to roughly 4 per cent of

brick consumption. As far as other products are concerned, such as,

for example, drains, setts'used for wall tiling and■the like,

production of the order of 5 per cent of brick production* may be

anticipated. Requirements- of bricks, tiles' and other products '

manufactured by the"brickworks are as follows; '■

T6 9-09
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7• apaci requirements in new

In. Algeria, eati^etcJ production capsci

official clocanerits as follows:

gier

Ccnatcntine

Tot & 1 A1 ee r

3i7

■ u £

G61

5 ^

)! ^

, ■...-

I"

00 '.

CO

0 '*"'

91^x ?

48,

23.

GO

GC

5 0

0

0

0

ihown in the

Total

4 08, GOC

ICG,500

TABLE 10

Complete prcq^down of the consunption of .

bricks, tiles and, related products in ITortfo .Africa

■ .... , ■" ■ In. IOCCg of ton;

I =

Algeria

Libya

tl orocco,

Tu vi c i ^

UAR

Sudan

r

■ < .

■' is^o ■

- ■.- 19.7G

-.123 0

IS 70

■"1S75 "

•i r p i"^. '

197,0

i97.<;

198 0

1970

1975

19 8 G

19 70

19 7 0

19 8 0

1970

1975

1980

3 r i c 1: s

iJ/O

6 3:2

3 94

lob

192

see

0 ^ n,

■ oGO

. SCO

13 C

277

4CG

1.6G4

1. 9SC
1

j

i

SSI i

i
1

follow

ceiling

tiles

5 5

■ 100

" 58

8 5

; 2 0

GC

GG.

I'Oo

■ "36

02

170

7

13 ■

32

Tileg

ISO

■ 190

■ 225

■ 19 ,

3 2

... 9

1 0

6

■ 9

115

—

-

-

2

3

5

Other

22 -

37 '

53

12 .

13

18.

. 12 . -

2 0 ■

. 32 ■ .

9

18

f. ("5

Jo

- 84

1 C"4

A

7

13

Total. :

614

-■•9 5 9

1,530

274 ■

290

402

.26 9

42 0

6 77 ■

.203

6 01

1.774 ■

2.176,

2.748

8 7,

156

2 71
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In Morocco, production capacity Cor bricks and tiles was

assessed at about 1313 ? COG to-io per year ,"■ r-nd production at 110, OCC

tons. This represented a value of 01,SS million, and the labour

force employed numbered (i,400 persons. Production by local craftsmen ■

is .assessed at $480,000, with ■ those employed numbering 3, CGC persons".

This represents ' a .-production, of 40, CCO tons per year, ■. and production'

capacity of approximately SO,OCC tono. The total production capacity"

of i&orocco'- may be evaluated at 1C5, 000 tono per year.

In Tunisia, present capdeity, with the brickworks that are in

process of ccnstructioa, mounts to about 215,000■tons per year.

In Libya' and1 Sudan, the; only forn d'f ' production that exists at

present is handicraft production, and there are no statistics enabling"

us to evaluate its' level. At Oridursr-an, In -Sudan, a- briewo'rks with, a

capacity of 15 million bricks - in other words, 45,000 tons of bricks "

and S,000 tons of drains, per year, totalling 53,000 tons - is in process

of construction. The investment ...involved ■ar.ountG ' to- €225,000, or about

06-66 , C-CC, iar-d thore wilj: be twenty-sii: persons employed.

Note: Production of 5 3,000 tone per yo-r with twenty-six persons

employed represen.ta productivity of Q, t OLQ tons per worker". More modern

enterprises will attain still higher productivity: the Wienerberger

brickworks in Austria, for instance, produces 3,100 tens per year per

worker, and the Biland brickworks in, Yorkshire l,GCC-=tons per year

per worker, and so on. In view of the conditions prevailing in North

Africa,' however, productivity 'Of 2, OCC1 tons per year per worker must

be deemed high, and now brickworks should be constructed in which

productivity will not exceed,-DOG to 1,CCC tons per year per worker.

With those plan to under construction, 'the requireir.ente in new

capacity are as follows; ■ _ ■

1/ This figure appears ■■■■to be incorrect
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TA 11

Required hew brickworks capacity in 'North Africa

in 1000s of tons'

Algeria

Libya

Morocco

Tunisia

Su'dan

UAH

1970

' 197G

las.o "-" .

1970

1975

1980

1970 '

1975 :

1980

. 1970

1975

198 0

1970

1975

1S80

197O -

1975" ... '

-198O :

Brick' and tile

requirements

610

96 0

1.330

. '2 70

290

400

" 270

420

6 8 0" ■

20G

,380 _ .

6 00 . ■ .

90

16 0

■ "' 270 - *

M.78O

2.100

2.750

Existing

■ capacity

. . c

■ 725

_

■"20

■ ■ -

_.

18 5

—

215

■ - '

—

6 0

-. ■

_

.: ■-

-

■ New- capacity

required

• —

■235

6 05 '

250

' 270

■380 "'

.85

235

495

— ■ ■

. 16 5 .

. 3as.,

30

:. ; -. 10.0: . . . ■.

■ -, 210

1,78 0

■ .2.1E3O-

■2.75 0

8. Inputs and proposals for new brickworks, ■.'.-.' -■■■.:

In the manufacture of bricks, tiles and related products, it Is

necessary to consider the question of raw materials, -fu©l-j energy,

workers and' investment, as well as other factors. As far as raw-

TS9-O9
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materials are concerned, it may be noted that deposits,are to be

found in virtually all the. countries. In the United Arab Republic,

after completion of the High Dam, brick production by local crafts

men will be progressively reduced; and a start will have to be made

with using clays of different origin such as, for example, clay

from Aswan and clay f rpm, 4the. sea. .etc. ... which resources are.at

present in process of being investigated..; In Map ":3M° 1,—' .where both

existing and abandoned brickworks are shown, it may be seen that

relatively widespread clay deposits exist, especially in the Maghrib

countries.

In future, reliance will have to be placed on fuel oil and

natural gas as the fuels to be used in brick and tile manufacture.

It may be reckoned that, by 1980, approximately 75 per cent of

production will be carried out using fuel oil, 20 per cent using

natural gas and 5 per cent using other types of fuel. The calorific

value of fuel oil is 9,5CC kcal/kg.;. that of natural gas 10,000 kcal/

cu.m.; -and that of other fuels 5,00G kcal/kg. Fuel requirements may

be estimated at 55 0,OCC kcal. per ton of burnt products, that is,

60 kgs, of fuel oil per ton, or 55 cu.m. of natural gas per ton.

It- is necessary ■ to reckon wi'tti the following minimum energy ..

requirements:

Preparation and manufacture 18 kwh/ton of burnt products

Drying ■ 6 " ■" " " »

Burning and miscellaneous 3 " " - " " "

Total: 32;kwh/ton of burnt products

At present, average productivity is as follows. In Algeria,

5,522 workers account for a production of 440,000 tons, which i's

1/ This1 Map is missing

T6 9-O9
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the equivalent of 12G tons per year per worker. In Morocco, 6 00

workers account for. a production- "of. 110, OCC tons per year-,, which '

amounts to 183 tons per year per, worker. At the new brickworks of

the Union Generale in Tunisia, with, an initial capacity of 90,000

tons' per year and a final capacity of 14C,,0CC tons per year,, the . ■

labour force amounts to .205 workers, which represents productivi'ty

of 440 to 692 tons per year per worker. In order to establish, levels

of productivity, it is necessary first of all to determine the

.dimensions of the brickworks, as productivity depends upon those .,

dimensions.

In Algeria,foiir brickworks,- each with a capacity of 140,000 '

"tons per year, and . an' additional plant, to produce 4O,GOO tons

annually, may be proposed in order to provide ail ultimate capacity

of 600,000 tons' per year.' In' Libya, to attain a final capacity 'of

330,'OCO tons per year, the proposal io for three brickworks with a'

capacity of 8 0,000 tons per year,.'.one with a capacity of 140,000

tons and three with capacities of 4 0,000 tons. In Tunisia, to■attain

a capacity of. 390,000 tons per year, five brickworks each producing

80,000 tons annually are proposed. I-n Sudan, five brickworks ■■

producing 40,000 tons per year each will bring final capacity to

210,000 tons per year. In the United Arab Republic, twenty brick

works, each with a capacity of 14 0,000 tons per year, are proposed

in order to attain final capacity of 2,750,000 tons per year. These

proposals are naturally not absolutely precise, as it is impossible

to specify a "project in exact detail without studying raw material

deposits, location of plants and other necessary data. At the preseti"

time, it is" only possible to give approximately the main specific

ations of the plants; and this is the aim as regards proposed' '

capacities and other indicators. We have chosen relatively large-

scale capacities, as it is easier to effect economies in large

modern plants; and it is necessary for the brickworks to effect such

economies in order to compete with plants producing other building
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materials. It may be noted'that in the North African countries, there

already .exist a number of enterprises of small capacity, ranging

from 2,GCC to 40,000 tons per year. Finally, the example of .Tunisir.

shows us how to attain our ends; In Tunisia, brickworks have been

constructed with cap acitdes of 6 0, OOC, 90, CCC and.140, 000 tons

whereas in Morocco and in Algeria tb.e plants have a maximum capacity

of 40,000 tons per year. Tunisia is the only country' in 'which an' ur

interrupted increase in brick consumption, with1 a growth rate of

8.6 per cent per year in the period 1960-1365 may be noted, whereas

in Algeria a decline from 4 90,OOC to 3 20,000 tons may be observed.

Morocco likewise experienced a reduction from llSyOGO to 96, QCC tone,

in the same period. The uninterrupted development of brick consump

tion is, inter alia, occasioned by modernisation of the brick

industry and by the erection of .modern plants with large-scale

capacity, because greater cap-acity renders brickworks more economic.

Productivity

. With the. following-scales of capacity at the proposed plants,

future productivity may be estimated as follows:

Capacity ' (1GC0 tons per year) 40 '. 80 l£0/-15

'Productivity' (tons per year per worker) 410 ,• 500 580-

Investment

In Tunisia, a brickworks having a capacity of 140,CCO tons per

year was completed on the basis of an investment amounting to two

million Tunisian dinars, t;he equivalent of 03.8 million. This

represents a unit investment of $27/ton. In West Africa, unit

investment X-xy between 024/ ton and $.35/ton. For North Africa, a

unit investment scale can be specified as follows:

Capacity (1000 tons per year) 40 80 140

Investment (8/ton capacity) , ■ 32 28 26

T6 9-O9
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Amortization in brickworks■is of the order of 7.5 to 8 per cent.

When brickworks are highly mechanized,maintenance accounts for

approximately 3,5 per cent. To establish the main economic features

involved in manufacture, the interest on capital employed, amounting

to some 3,5 per cent, must be,added.

. The cost of fuel varies widely as between' the North." African

countries. The world price of fuel oil is approximately $14/ton. At

present, fuel oil costing $26,7/ton is being used in Tunisia. ,For

the purposes of our calculations, we must reckon with the following

prices based on the foreign trade statistics:

Algeria : $25.5/ton .

Libya .. . $15.5/ton ' " ' .

Morocco. $18..C/ton ;" . ■■ .:.....

Tunisia $26,7/ton

..Sudan -■ $16*2/ton

UAR ■ 016,0/ton ■ ■- ■ . ■

In^future, lower prices not exceeding $16/ton muot be reckoned

with. The cost of electricity has been determined, according to a

United Nations document entitled "Seport of the industrial Mission

to Algeria, Libya, Lloroccp and Tunisia", on the' following basis for

consumers with a maximum consumption of the order of 49 MWh:

; Algeria 17,20 centimes . NF/kWh or $34...'4/ ICOC kWh. . '

- Morocco. 20. SO centimes r-JF/kWh or $41.6/1000 kVJh.

Tunisia ' IS.10 centimes NF/kWh or _ $36 .2/1000' kWh. '

Libya $4C,0/"lQGC kWh estimated

Sudan ■ ■ l ' ■'■-■ .$5 0.0/1000 kWh- . "

0AK . . :■ . . .. $35.0/1000 kWh ■■ "

S. The main economic features of the new brickworks

Having established these indicators, we are able to calculate

the main economic features of the brickworks as shown below (in Tables

12 and 13)

T6 9-09
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■ " TABLE 12

■ Analysis of production costs exclusive of charges

Capacity ' ! •■"(1CCO tons per year) . 40 . ■_ 80 - .140

Unit investment ■ ($/ton) ; 32 28 26

Numbers employed: total ' S7 i6° 24^
of whom: managerial staff 2 2 ^

: : :; -■ technical staff 6 — , 8 , > .; d 10
■;. ■ - foremen and overseers 8 10 11

- employees 7 9 10
■= - workers 52. 104,. 173

- ether staff 22 27 34

Productivity (tons/year per capita) 410 500 580

Per capita wages and salaries:

- managerial staff(&/year per capita)" 5", OCC 5,100 5>1G?
_ technical staff " " " " 3,.S00 3,700 3,7GO
- foremen &■ overseers" » " 2,700 2,COG 2,850
_ employees .» " " l,'80C 1,640 1,860
- workers » » " 1,100 1,120 1,130
- other staff » » " , ""550 560 565
- all wage & salary ' ^^^

earners " » ■ V 1,590 1,350 1,300

Wages and salaries: total (OlOGO/yenr) 135.1 216.0 312.5

Investment: total (OlCCO) . . 1,230 2,240 > , 3,640

Fuel (tons/year). _ .2,400 4,800 ' "8,400

Electricity (1000 kWh/year) 1, 280" : 2,560- 4,480

Amortization .(Z% of investment) (QllOOO) 102.4 179.2 291.2

Maintenance.{3.5% of investment) 44.8 78.4 127.4

Interest [Z% of investment) ' 3B.4 ■ 67.2 109.2

".Insurance & miscellaneous (l%.of invest. )12. G 22.4 36 . 5

Charges and holidays ,

(1056 of wages and salaries) 13.5 21.6 61.6

Gross profit (14% of investment) 179.2 313.6 ' 509.6
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Page 3C

-C" Summary and conclusions - •■

In thia report,' the. consumption and manuf aetureof bricks, tiles
,d other related products in Wtti Africa, have been studied. As fa-
8 these, products are concerned," we may conclude thl^ foreign trade

Jays no.essential-part and involves only:insignificant quantities,

ri:nfIrredP"vU"tiPn"" C°nSUmed ^^V Nevertheless, ^it must no,
.lean cauntriea ar.e,.s..e.if,sSufucient

^ burnt^lay product,..An unrequited deraand-raOst certainly exists
^ win be expedient to assess that demand in order',to develop ^he
xnaustries producing cement and clay materials, SV that they may

become- Complementary, thus' meeting the requirements oFtSe construe-
tion sector, ■ !■

In this:.re-port, an attempt has been made"to find a method «jf
Pro3e.cting future, demand up. to. ,lSa0;. and the results of. that pjojec-

t«n .enable us,to put forward proposals for developrae«t of the bri«*
industry. As an approximate ;initial estate, we mus.t envisage
construction, of the following brickworks: . : ;.

: In A1^eri.5= Four" plants with V capacity of iVo", 000 tons per
' '■ ■ ■ year. and -one? ni^nt r.n'fs, „ ■ , „ . _ _ *

?° Plants with ^ capacity of 80.000 tons per
Z' °ae' VXth •*"c°P«ityo*jioCOC tons per

^ Morocco,' One piant with n capacity of ^Q tons J
year; tn la i

n capacity of ^Q tons J

year; tnree plants with' a capacity of 8 0,000 tons
Per year; and three with a capacity of. 40 00C

- . .t.onj3_.per. year; :. '" '

^r°v^"to'-:ench with - capacity of 80,000 tons

, COO ton

hese proposals represent only an initial
approximate estimate fo

: BaBoeaMMe in
tuture.

in ;TabLT S SSe "eW PlantS may be e°xn Table 14, and they demonstrate that the bricic industry in North
Atrxca has good■future prospertd.
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TABLE 4

Projection of construction and of the consumption of bricks, tiles

and related products in Horth Africa up to 1980

Investment in

construction

($ millions)

Invest, in const.

of buildings (® m,)

Ditto, less 3C%

for services and 4

amenities (6m.)

Dwelling houses
/ fit- *-- \
^ si> m. j

Industrial

buildings (® .m. )

Buildings for edu

cation & health

purposes (0 m«j)

Other build. (® ra...)

Floor area (m.sq.m)

Roofing " '(" ■ " )

ceiling " ("; " )

Volume of walls of

dwelling-houses

(m.cu.m.) ;

Ditto of ind.buid .

(Ditto of
v Build, for educ.purp.

Ditto other build«

Ditto - total:

% of brick walls

% of -tiled roofs

% of ceilings iof

hollow ceil.tiles,

Brick requirements

(million cu.m*)

Ditto (100C tons)

Tile req.fmil. sq.m)

" " (lOOOtons)

Requ.in hollow

ceil, tiles (mil.sq.m)

Ditto (lOOOtons)

Sequ.in bricks,

tiles & related

prod, — Total■

{iO.X tons)

ALGERIA.

1964 .

127

56

59'

20

r>

O .

7.

4

9,661

0,5 95

0/56 2

■0,146

0,. 042

0, 029.

0, 009

0,226

54

80

. . 6 0

0,12 2

244

0,476

19

■Cy337

32

205

197.0 ,

■ ■; -■'!

198

101

71

37

14

■ ■ 13

.7

1,208

1, 08 7

1,027

0,270

0, 074

0, C16'

0,413

5 0

70

60

... 0,204

3 73

0, 76 0

30

■■ 0,616

59

1975.

355

192

' 134 '

70

26

25

13

2,273

2, 046

1,932"

\jf 5 Ob

0, 13 7

0,104

0, 030 ■

0,774

48

70

55

C,.3.72_

632

1,430

■ .5 7

1, 06 3

10G

76 5

1980

622

328'

■"" 'l

■:23"O

US

45

44

22..

3, 900

3, 510

3,315

°? 8'54 ■

0, 238

0, 182

0, 051

1,325

45

65

5 0

0 5 96

894

2,28 0

9-0

■1,6-58

158

1964

97

5 7""

40

26

6

5

. 3

0,6 94

0,625.

0', 5 90'

■ 0yl90

0,03 2

0, 020

■0, 007

C, 24 9

ic

25

35

0, 02 5

37

0, 156

6

O, 207

20

j

LIBY

1970 ■

■ ■' " ■ :

297:

■ '172

'. '13-0

■ - 79

■■■ 16

.

, 16

..'. 9.

2,064

1,857

1,754

.0, 5 75"

Cj 084

0,'06S

O,.OS1

0,.744

10

. 25

" 35

.0,074

18 5

0,464

19

■■0,614

58

1

A

1975;

365

211

148'

94

22

21

11.

2, 543

2, 293

2,166

0, 6 8 3"

0,116

0,08 7-

0,025

0, 912

15

25:

3U

0,13 7

192

0,5 73

9%

0,650

62

n, H F
A / /

19^80

5 04

294

206

13 0

31

■. 30

15

■ 3, 5|S'O

3., 195

3, 018

O? 9;4b

C, 164

0, 124

0,03 5

1,268

15

25

0, 190
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0,8 00

32

0, 905
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Projection of .constructicg^and. of the consumption of. bricks., tiles

" ' ■' and r^lat^e'd yrffdufets in'"iforth" Africa"u'p to'lSGC '""' ' "

MOROCCO

* nvestmont in construction
'* millions). :

v flvestrr.ent in construction

of buildings ($ millions)

?a.tto, less ZC% for ser-:

-xces & amenities (® mil;)

dwelling houses ($ mil.)

industrial build. (0'mil.)

Lild.fo'r educat.

health purposes (® mil.)

Other buildings (0 mil.)

y^loor area (mil.sq.m. ) :

-oofing area (mil,sq.m.)

eiling area (mil.sq.m,)

Volume iof; walls of ;dwel~ '.

ting houses (mil.:cu.m.) \"

Ditto of industrial build,
'million cu.m.)

Jitto of build.for educa

tion purposes (mil. cu.m. )!

-'itto- of other buildings
' Ttil.cu.m, )"■ ■■ ' . ' '• '

'■■itto - Total

, erc;entage of. brick walls;

percentage 6f: tiled! roofs

- orcentage of ceilings of

allow ceiling tiles

'rick requirements f

"X'96'4

170

67

47

26

9

o

: .4

0, 8 06

■o1, 725-

0,685

0,18 9

1970: 1975:

94

47

19

19

: . 9

1,43 7

0. 34-

191

•'TUNISIA

1964-

154

34

737

356

249

l;07

:5 7

57

28

1970:

104

16

2, 572;

2,315

.'."ick requ.(10C0 tons)

lie requ.(mil.sq.m.)

ile requ «(1COC- tons)

:oqu. in hollow ceil, tiles
.lillion sq,m, )

.^qu. in hollow ceil, tiles
'10C0 'tons ) ■ '■"'.

-qu..in bricksj tiies and

olated products - Total '[■
-COO tons) [

0, 033

■, 009

^ 2 79

: :;26

15

15

,073

1C2

C, IG9

! 4
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116
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J, 543

'1 c

15

O 1 <£
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0,1J40

,03 9

r- n (— r~
wo b b
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3,, .75 7

C, 77 9

■25

0,236

G, 06 5

1,320

0,-64O

0, 544

0,117

,' 6' 2
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.15
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o
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i, .022
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0,869
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1975

2 77

13 9

5,2157

.350

:>, 232

10

0,2 04 C, 3 28 0^,5

0,414
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0, 3 76
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C, 038

0,212

21

1113

0,. 061

, 01,
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C, 045
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: ■■ . ■ 6
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24

■. 2'
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1,4:70
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0,12.7
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40
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35; ■

"■ 34
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2,373.;
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0, 13 9 j
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|
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455
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Projection; of - cons tg.u.Gtidri..:. and of the' consumption of

ge ' 54"

s, tile's

and.-related- products' in. -* Africa--up .to

-■ '£/•U, A. R\ SUDAN

1964

Invest, in construction

($ millions) - i - . ■

Invest, in construction

of. build.($ millions)

Ditto, less 3G?S for ser

vices & amenities '(

4So

247

.173

Dwelling houses ( $ ''mil. )

Industrial': build.(C5 mil. ).

Build.for education

and hea-lth 'purposes

■Other buildings (S$ mil.)

Floor area-' (mil. sq. m,_) ' .

Ceiliing " '.( " " " ) :

Volume '■■of>. wailis? of dwel

ling houses (mil. cu, m, ).

■Ditto: of industrial build.

(million cu.m.) :

Dit,to. of -build,for educat-

tion purposes {mil. cu.m. )

Ditto of other build.:

.(million cu.m. )

Ditto - Total

Percent, of brick walls

" of tiled roofs

" of ceilings of

hollow ceiling tiles

Brick ' .requirements ■ ■ :

(million cu.m.) :

Brick requ. (l.-CCC_ tons.)

Tile requ.(mil.sq.m,)

T.ile .requ. (1GCO tons)

Se'.qu.-^1.hollow' ceil.- ■

tiles (mil.sq.m.);

'."Requ, i'n hollow ceil.

Requ. in bricks, tiles

and related; prod -'■■'■ -

:Total ;(10C0;tons) i

■42

; 12-0

2.8 7.0

2 . 583

2.440

0,495
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C
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4 05
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