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I, Introcduction

n Horth. ifrica bricks hove fop 4 itng time past been the

n a
eiling viles and tiles of very

quaiity ﬁigﬁt oven be termed oxcelientiﬁﬁentidn may be m@de of wany
importdnt buiddings econsiructed of hpiein in ALl the‘ngti Afpican
-c*untﬁigs. Il ali these caun%ries, we fing rélsﬁivelv extensive
?rdductiqn.bj ldcalAcrﬁTtémem in addition to industrignl production,
industrial production, and thc
ciien and rélated groducts, rmsults
. In the Upited Lrab Republic,_
ﬁgreaﬁ;‘ .whdie af
R
sricka Juality, is
Tn Libya, Zrecuent uée is made of

instead of bricks., Libya'g reguire-—

-y

PPCGUC TS are met throush imports

are Sifferent, ditherto: ¢l brick: hove been mresared by voeing the

‘ of the

large

‘be washed up at the foot

sxilble to eztablish new Factories

of the =

fior gz2ud ond lime, and

R

production of eilica bricks compogsd of

£a

treated with steam fu autoclaves, At the
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emain the bhasic tiaterial used 4in
t of construction worl in Horth

evelop the brick,indust}y te keep

ment, while taking the:Saecial'Circumsﬁances
I t : i . .

13 : . . . . . .
that:prevail T the Juited Ara Depublic dinto actount,

3, ey pots, liners nnd
ucticnal ceramic ware.

Statistics relating o foraign <trade and te produciion and

consumption ©f, bricks, vtiles and related prodycta ¥ be found ip

=
¢
(w
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o
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fra]
>
o]
=
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o
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ShY

Annex I, 4w far as LMPOris are cong

Lbya, inports of tiles nare

negligible Lt gy be o idered that in Alseria ~+. le rresent

tiles are of

year,
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_and relﬂted productu durlng the,

tﬁ Africa

' Production of bricks,

tiles and rclated yroducta in Nor

1GC0 tons

- Algerla Morocco | Tunisia U,A,R,ﬂ “”Libya 
brlcka TlLeS Bricks iBricks Tiles.| Bricks Drains | Bricks
Tiles - [Hollow - R {handi~ -} .
Hollow [cediling _crﬂft)-
ceiling-5ti1es '
tiles - -
1960} 439 66 119 7o ‘a2 | 2,800 15 =
1061 ) 486 79 184 ga .2 | 2,560 16 -
1962 | 143 44 134 90 2 2,626 21 -
19631 1954 65 138 10G s | 3,318 22" -
1664 275 1047 145§ 106 - 2 . | 3,600 23 14
1965 1 - 920 119 96 . 112 -2 3,973 .23 16
. T . g ,

Consumption of bricks,

TABLE 2.

tiles and related

productv'ln Hor th Africa

T69~09

- ) : _ 1CC0 tons
5 Algeria | - Libyas | Morocco Tunioin U AR,
1060 | 587 TA 117 80 - %, 800
1961 | 5% NA 126 56 2,550
1062 | 200 1A 134 - 93 9,695
1963 | 273 A 138 103 5,510
1964 | 390 50 135 108 3,605
1965 455 67 96 115 3, 97%
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Brlck cansumptlon in A1ger1a reflectod the ma jor decline in the
natlcnal econcmy durlng the - 3er10d._460—1063 when’ 1nvestment fell
from US$ 934.3 million in 196C to § 328.2 million in 1964, Brick
:'COncumptlon sank to ite lowest level - ﬂbOLL sz,CCO tons_f in 1552,
.but arter ‘this decllne COnSkHPtIOH again inc reased from AOC SOC
”tons in 1962 to 272,000 tons in 1963, 390,000 tons in 1964 and -
452 SO0 tona 1n 1965 S : . R ,‘{“f- : E :}'i”E%F

. No Statlutho .are. avallable relvtlng to brlcP COn umption in
leya. Industr1a1 bricks are.not produced 1n that country, . A Propor-
thn of requlreﬁento is cavered by purpena or otone blocks © and the

renalnder partly by 1mporta and partly by handlcraft product1on.

In horocco, brick conuumptlon attained lLo hhgheut level in 1967
wWith sone 15u -0GC tons; and in subsequent years conuumptlon decllned
to about 96,000 tons din 1965 owing to the keen competltion of

parpéns. .

In Tundisia, the.deveiopﬁeﬁt oL brick'consumntion-iﬂ very'regﬁlar.
Coﬁs@mption has increased, rising from some oO Cbu tons in 186C to
115;000 tons in 1665, The same regular prop;esq in cons umptlon may
bq observed,in the United Afab Eepubllc; where COHoU?QthH amounted
to about 2, 743,000 tons in 1965,

CIn oudan Oﬂly SOlld handlcrafu brlcks are produced . and g part

of ﬁne counbry’s requlrewents re met by, 1nporta.

3, Domestic production

. i) Algeris | .

| . In 1966, seven out of E£ifty-two ehtérarises in Algeria had
come %9 a standstill, Lhe rate of utlll”atlon of capac1ty at the
forty;five:brickwor in production in 1965 was 57,04 per cent,
Tlle manufacture is flna101ally more profltable for the alants, and
demand for tiles is greater than demand for brlcks. The rate of -

utilization of capacity in tile wmanufacture was 75,37 per cent,

T69-0¢
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Statistics relatiﬂg to‘*ﬁe brlckworkﬂ amd.tiléworks in Algeria-will
be found in- Annex TEy e T L T e ek
(ii) Mereceor v e L e
 In Merocco, - there are eieven mﬁih brlc ﬁoL\q, which are .

1/

‘shown on Map Ho . 1i= 'Itfmay be’ estﬂma zed tﬁ the ra te of utlllvath.
of'ﬁrickworks ig approximatéiy,@élper dent] At preson;; the brlck'
industry is. ex Deriéhc?dg & recession in”NOrocco, onduetlon-Ln 195
'amountcd to . sone iGu oCl tong, w1th Aoca? craftsmen produ01ng
50, 0CC tons, ' '
(iii)_T@nisia: o - | | |
In un1 1a, thcre are a% preuenﬁ negrlv Llftj enuororﬂ BEH,
t%e majority of whlcﬁ gﬁoéuce handlcroft brlc 83 Du TWO of tﬂem afe
'ultra—modern (the Jjenral mrleW01kS and that of La Tunls 1se Indﬁs;

‘trieile).zA pev1ew of tunisian brlckwork is given below'

1;~La Tunisoise.lndustrielle'-.' . L L

- CTne majer plunt at Lanoubla in the 1elghbourhood of TLni
Production amounts to 6C, CCC tong per year; - :

-~ One emall new plant ot Souk-el-irba in the western part of .
the country not f“ﬂ-from the Algerian frontier. Frcduction
comﬂeneed in April 1967. G§ac1ty is 15, Cu@ tons per. year;

= One mall plant at Tl Hamma dc ngéa in t e aouuhern part
Y of the country. Capacity is 15 st tbna aer year.

2, Union Générale

- Two factories at Djemmal An the centre of the cOountry,
2C kms. I{rom the Hort of Sou se, Caya01ty is 90 Ovb tons
per yeadr.: :

L

.

3, Medium-sized brickworks

« - ~—lCne at-Bizerta, producing 4, COC to 5,000 tons por year;

~=- One at Menzel Djemil inithe Bizerta region; with a capa01tv
"of 4,0CC to 5,00C tons per year] : ,

- One at S8fax, with .a capacity of 4,0@0-%0'55000 tons,per ves

1/ This lap ie missing

T69-C9
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4, Groups of small local enterﬁriees coperated by craftsmen

.

These exist ”alnlj in the regxonu_of.Nabeul, lHokmine, Xasser-
ine and Tozeur, These small-scale enterprises manufacture
products such as uoilé bricks and bricks with three or six

‘heles, Total capacity is ascessed at between some 20,CC0

and.SG,CQO tons. per year,

'(1V) lez _

, - In leya, there is. only small-scale, handieraft productiocn. .
It is estimated thét in 1864, production am@untedftp_é;millipn'
single bricks .or 14,000 tons, and that in'1067-+he_figures were
4,65 million singie bricks - that is, 16,000 tons. ‘4 valuable

‘contribution is alsc made in L¢byd by natural soft Gtoné, which is

very white in colour and is sawn into b?ocks meaSLrlng 40 x 28 %

18 c¢ms,’
1864-65",

Iechanization of ‘this I rccess 1s Delnﬂ carrled cut, In

this praéuctioa*éecoanted'for'about 17,5 million blOckS'

cr 350, OCC cu.m. — in other words, praduttion;was;estimated at

875, 0C0 ton worth $2,650,000, It provided‘om.lOyment for a large

Labour. force. o oy

o

inclﬁdé

made of

United Arab Repuﬁlib

In the United Arab 1 epuallc, building bficks'ét'preseht

ordinary red br”Cka, cﬁhcrete bric Q and bloc; , and bricks

31llca—11me. in terms of the volume_employed, bricks are

the main building material of the Uni@ed‘ﬁrébf?epﬁblib;‘Ofdinary

red bricks, made from_*b alluvial deposits of Lte'Nile,.represent

approximately 90 per cen t Of the Country*s'tatal brlcz‘conuunptlon

The main types-of building bricks utilizéé'ln the Unltcd Arab

lepublic are ordinary red bricks meulded by hand - in other words

2y

1

“handicraft bricks .~ | extruded bricks and mach¢ne~pressea'bricks.

The most usual diménsions are 25 X ld ®% 7cms, in the case of solid.

bricks and 40 x 20 x.

)
9]

. cms, in the case ©f blocks,

Ordinary red bricks constitute approximately 9C per cent of
¥ . _ _ i

T69-~09
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total comsumsition. Tie brichworks are ldcated at intergais along
ire produce about 2 million

ks ig 1rregu and the

e
. They. caw be used for brick partiticps in buildings

r
uctural. framework is of concrete.

The extruded bricks and meckanicallverresced bricks are of good

gquality, and kgs, per sg,cn.

in the case of extruded bricks and 407 kas, .cit. in the case.
£ pressed bricks, Apsroximately 4 millhax icks of this

&d Argb R e@uhl*c, cinly
"Or“l prouurtlon amount-

industris llv produced

<5
i
C{)
i
]
s

1

7'y

M
Y )
14

©

soclid bricks,

of procduction,

4, OUbservatio

brilid ng mﬂterlaL,

@

sverywhere in the

- propgerties thet

are uvseful and neccesvory in building motoricls: ?ricé,_n@cuan¢cal

s PR . . . = - . 2 ".-_._'."
properties, thoeprsal oronowities, ecase of. durability ‘and
resistance to bad wéathor, Using‘bricks also nakes it pessible to

4

economise cn plactering, and ro

[
o]

bricks may be used as an architect-

.‘
]
Gy
W
H
3y
W
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senerally spealiing, Lrieks of ar inforics guality are produced
I 'i'(sm S et A a 23 RO < r 'v:-‘.n:\"\.:}';gqf"“; 20 hw he d i n
ny fandicralt methods., Hollow brickc wmanufactured by hand can onl
) N ; )

i
be'used for simple purvoses. It is- desirable to replace handicraft

production by the wmropgressive intrecduction of ¢nvhstr al production.

Consre_v blocks, known 48 pargens or agslonmcecrotes aiwa#s COTI
7 h i & & : i . .

1petes witi bricks, as do asbestos cement
<

only'%e‘uti

‘brick mr »dn

Gther ma

cong truc LJ_ ) 5}

‘wWwalls withﬁut at the same time to

effect econsmi
bricks, in

wlt, such as,

for exam?le, Kingdam.ané the

are. mopd

Scviet Union. Sesnite thedr climotic conditiona
rigorous than those ia H@rth-&?;lC&5 the life-span of their builde

ings can be calcu

quiactureﬂ in Moerth Afpricsa

ellent and Luw quality of the woerlkers is

&)
actors favour- the deveiopment of the brick

T 8-09%
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o

To ueteﬁmlne ﬁhe requlremento in- brlcn .andj he development of
:fbrlck producilon up: to. 1880, we s t F_i.rc‘*"'of all dloCOV@T to what
'extent the natlonﬂl ecoacmy, unu hence bLlldiﬂg activity, Wll*;:_
i‘aevelop. He%t 1t is necessary to- evaluate the erduCthﬁ of brlckﬂ
-and tlles'and :taklng tqm evaluatloa as a buSlS, formulate propc
{Fé meet the future 51tuat10n.. ie follow1nc may be used- as’ 1ethoda

. of progectlon.:_j ' ‘ SRR  ; s '?”Qf‘f
(a) Lvalu tion of. br;ck requﬂreﬂ nts f§r:building @cfi?ity'
in North Afrlca, : - ‘ R

(b)‘Comp rigon of the figlires obtained by (a )'Wiﬁ"figﬁfégf
. pelating to Levelopment in countries.of the Buropean:
and "Amcrican continents, where ut&tluthu are not lacklng.

o

'(i)"The'sfétisﬁiéal ﬁethod
In Annex IIT wxll be found prOject¢ons oL'déﬁélobméﬁ% in
'tne domeotic econcmles and in construction work id North Afrlca,
" based on the Unltec Natlonsﬁuocumentsentltled'““ECA otucy On
 Indu~tr1al1aﬂ+ on’ and uconcmic.uoopew t1on forp Horth Africa (Noz),
TJrovinional Macn}Economlc Dat On Lcoqanlc uevelbpmént urlng tﬁe
Derlod 1964~1 G“,rand "Conutructlon in the Developnent Drogrammes

in North ﬂfr can COuntfle“".

In Uruer to establ isi guidélines‘fbr thé deﬁelbﬁment of brick
'productlon in I‘Jor"ja Afrlca,' it Wlll be necessary firgs 'éf all ‘_to
-study he develowment of brick. con°u1nuion 1n other cqunﬁriéé{
.Stafistlcs relating to brick consumptlon use as the unit of measure -
"ment=numbers.cf bricks rather than_Weight, but thi5 is cf noe import:

ance, In Annex III, Table 2, the following information is given:

T6 9~ 08
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value of.invéstmeﬂt chanqeileu 1nto conatructlon,'brick conﬁumﬁtlon
in milldons Gf.single bricks, and br1ck coxsumptlon in numbeﬂs of
single bricks per $i,uGG ﬁoeﬁ 19 construc+1on in tne va rlous' '
countrlea of the wode during the pericd 1953%- 1963 “An evaluation
of brlc& conuunptloﬂ in ﬁﬁe North Afrlcan countxles during the
’perlod 1956—1J6 may be {Pund in nnrex IIE, Taule 3, 1n whlch brlcg

‘conaumptﬁon is ah aCCOLClﬂg to ce“ntry.

1/

"In a United Natlons document entlulea ””he Br1ck‘1aduutry" o=
the relatlﬂnahlﬁ betwecn cement consumption and brlck consumntien
'Ln twenty CG"ﬁtrle¢ of t e world is éohéidére@. It d monstratea
that the growth-of cne is directly linked w1th Lhe growta of the
other._ln 1tq'tur1 che growth of the bu1la1no 1ndu stry nnd of
prllc warko exerts a Llroct 1qfluence on ?he growth of cement-and
Brick consumptlon, The correlation between cement consumptlon and
brick censumption din the wor lﬁ in 1880 COth be exprevsed by the
. following equatlon:
In 1680

L

105 ¥ = 1.2707310g'x_=-1.2151 (Assumption I)j.

‘and aftcr some ten years the Correlﬂ+19n‘changed;aﬁd could be'
expressed by the foliowing' equutlon. ' b o '
N - N
icg Yi.s O.UATC log X + 0,1815 (4ssumption II).

3

The difference between these twWo equa tions may be cbserved in the

I

results obtained for the Subnreglon {Table 4). - _ i

1/ B/CH. 1A/IN1/12ﬂ

T69-09
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TABLH &

_BvaluatxOn of b;lck conaumptlon by iie;North_Affican countries

'Cémeﬁf COnéﬁmptiQn'A Brick 00ﬁoump510n in 1CCGCs of  tons
-in 10003_of;tons ) : . ' uqsed on

[ | ASSHHPthﬂ r Assumﬁfi?ﬁ IX
1964|1976| 1975 | 1980 [ 1964]1970| 1575|1660 | 1570 1975] 1080

Algeria | 585| 960| 13¢c0 18001 275| 377| 554 _838[_f445'-é71 748
‘Lisya | 380| 86o| 1300| 1610| 50| 328 5GC| 727.| 406) 535|682
liorocco .| - 910{1040| 1400| 2coc| 11| <1a] soo| 9ss | ams 607 316
Tunisia 330 510 730| 106C| 105 169| 266| 422 | 264| 354 483
CUAR 2430|5600| 5CCC| 7500 | 5605{1552|3070|5140 | 1296 1741| 2454
sudan ' 430} 400| 56¢| 850 5C| 124] 100| F23 | 316 285| a0z
laghrib |'2155 5570 4630 6470 | 545{1292| 9292951 | 1596] 2067|2729

UAR'?Qd : | 7 | ".‘, .  ‘; | ;{ 1. - ,lh‘ 3 |
Sudan 2860/390C| 5560 8350 | 3605|2676 |2326C|5463 | 1612|2026] 3836
region = | 5015 7270{1C19C|1482C | 4300|5368 |2189[ 8414 | 51C0| 4003|5565

(ii) The direct 'method

'Thégé L EWG methods provide u§ %itb,C1f1e¢ent results only in the
‘;caae of the Unlued 4Lrad “epublfd; whure it may ae ueen that, according
to natlonal utatl tho, brlck consumption was 3.6 mllllon tons por:_
year 1n 1964 whereas the flgureu for conuumptlon arrived at on

?the bﬂSl of the +w0 asuumptloro_are louer, be1ngl1,5_m;l}1qn agé

C. 96 mllllon ton peL year respectively. -

- Another methoﬁ of DrOJectloq musc, however, be sought. He are. -
g01ng to enploy the dﬁrect method, based on direct evaluatlon, a8

this riethod appearo to bo more accurute tl thaﬁ based cn statistical

Pl

TS n09
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evaluation, Lne yTOCEdu“e ler Cﬁflﬂylnﬂ Lﬁlu dlrect method is as
-fdllbwci We are’ aware of the amounts Cﬁanneiled 1nbo-1nvestmeht in
construction work as-well as of the consumption of bricks, tiles
and'related-nroducts‘in former years,. and we are able to estimate
how many bulﬁdlng unitc have been congtructed ¢f these faterials,
Fnthe Unlt > Natlong document ‘entitled "ECA ‘study on ndustrieliz~
‘ation and BCGnOmlc Cooperﬂticn for North Afrlca"< a4 mrojection cof
-1nveatﬂent to be- gpplled to cpns;ructlon wcrk up Fo 1980 may be
:found Og;tae basis COET th's'document- a Trojéctioﬁ'of 6onutruction
.werk-in H@r%h Afrlca ‘has bmon nade_;n the United Nationg report o
éntitleé “The Conutructlon Induutry in the Development,ﬁrogrammeﬁ
of North Africa." The: reuul ots] of thio Ero;ectlon_may be feunc in
_Annex 111, Table I, ' | ' ' '

A pr@jectlon'gh0W1ng the conuumptlon of britks, tiles and hollow
celllng tilés will be founc in Annex III -Table 4, where the follow-

ing prerequxﬂltou apply:

1) The denoity'of golid bricks ‘s approx1nate1y 1.u to 2.2,
- and of hollow bricks 1.0 to 1,43 ‘

2) Tile consumption amcunts to approximately 40 }gs. to 1 sq;m._
of roofing; - ' S o

-3) Consumption- - of hollow ceiling tiles ia approximately 95 kgs, to
1 sq.m. of cedling; '

4) As the quality of bricks, tiles and related products improves in
the future, we muct reckon with an increase in the percentage
reprecented by hoellow bricks, and aleo with the introduction of
hollow ceiling tiles in the United Arab Republic, as this is a
building material tﬁgt greuentu many, a@vantageﬁ 1n ce¢11ng
construction. .- :

' The requirements in bricvﬁ, tiles and welated proguctu calculated

n accordance with thlu Drocedure will be found in Annex II ' Table

PN

, and the results of thig evaluatlﬂn are as follows:

—-0g
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TAI ;LT 5

LI

rOJecte _regquire ements of brigks, tiles 5_”

'and related produccg baseu on direct eva luation'

' 'hequaremeﬁto in bricks and | - Requd "émentqkiﬁ”%ilegz

hqllow celllqg tllG“ :  inm 10CCs of tons

dn lOOOd of tonq . N S : SR .

1064 | 19070 | 1975 | 1980 | 1964 1990 1975 ). 1980

Lpigerial . 2761 432 | 732 1.052 EEcH R 53 4%

‘pibya  pooe B74. 245 1 554 | 862 6 19 53 39

| mopocco| - ai2| 248 | 390 630 A 10 15

- Tunisia 104 | 188 357 560 3 5 o 1

UAR 1,650 | £.690 | 3,072 |2,616 - - - -

| sudan 56| . ei | 148 253 1 2 | 8 5

Maghribl 549§ 1,111 1,733 |2.594 3 51 75 109

ghdan | %.706 | 1,771 | 2.218 2,875 N R 3 5

region 2,955 2,002 | 5.951 |56.465 24 53 - 78 114

EE

" When wé?cbmpﬂﬂe the. reauLﬁS‘ﬁf prOjectlor baaed on the glreck
method, -He. m@y perceive cht.dl ferences emerge as far as ‘brick
conﬁum@tlon 1n tze Unx*ed Arab Repubiic and Llle oonuumytlon in
. hlgeria are concerned In the Undited A'ab'ﬁe-ublic, brick cohsump
anounts ﬁo.l 65 mllilon tonsfacccrding' Lo calcu*atlﬂna, “but acco:
tq'tﬂe étatisﬁlca it OHOuntu'to Z.6 milllon tong. The e§pLanat1oL
this diserepa nc; die 1ﬂ the‘f ct Lnat the statis tha of the Unmi'
Arab:! eﬁubllc cover br10u,ﬁroductloq as a whole, ‘whereas in. the
other countrleﬁ handlebLt ﬂrfduc 1on is not lncluded 1n.th6“
statisties. The conotructlfn work upon which our calculatlonE'qn

based covers only the monetary aecbor. Brick requlremenba‘for th
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n0n~monétury sector in the United Arab ?epubllc ap ear to be considm
ble, Wulcﬁ is probably alsco aturlbutable to the poor quallty and

hence cheapness ol-hand cralt brlcka.-i

In Algeria, req ulreﬁenta for»tiieo a1ountec gcccralng te the
‘tatilt1CQ, o abouu 103.CIC tong in 1864, and to only 15,000 tons
app rox1mately accoralng Lo the CalcuLations. This dlscrepanéy?may
'be ex vlalneg by the 1vergence beuween tne monetary and non—monetarf

_uectora. '

Tiles afé very‘gopulaf-iﬁ'Aléeria for rbofiﬁ@'?ﬁr@oéesi ﬁheréas
in the other African ccuntniés maﬁy other materials are used for:
CrpOfS. Especially.in‘the non—mdneéary seCtor, ﬁiles,are_used a1mosT
exclusively in Algeria, For that reason, Llgerian tile requiremente
mest be_estimaﬁed Withoutslbsing gight of the non-monetary ﬁecfor‘f
reqﬁirements;and of roof'mainténancé.-If we reckon with a Grow
rate of 5 per cent aﬁnﬁally, tile requirerents will amount to some
225,060 tons in 198C, | o |

In the United Arab Republig, regquirements aﬁountedito'520
1

m11110n brlcl in 1952, and to 1,135 millio single-bricks;in 1965.

In thlq 13—yenr period, the rate of growt th amcunted to. 5. 2 per cen’
Ef;we apply the sanme growth rate to the periocd 1964-1680C, we arrive
at a figwre'bf Q,V-U‘MllliOﬂ bricks connged in 1986.

- . ' : ' 1/
In a United laticas uocumenﬁh/ pr_pgr d by the Government of

e
the. Jn;teg Arab Republic, we find that

o

he euu¢matod conovnpilon D
oroinary red bricks - in cther worda;»haﬁdicraft bricks -~ amouated
to'Q,OGG millionrannaally in the United Arab Zepublic in l96r‘ and
that planned consumpticn woﬁid reach 3,000 million bricks per year
in 197C, which implies a growth rate of .4 per cent:in brick .
ccnsumﬁtion.'ﬁétimated ccnéumpéidn in 1566 is in-ccntfadiction Wit
that indicated. in the cfficgal'sfatisfics. Tt is possible to put
forward prcposals for developing the brick iancustry din.the Unitéd'

Arab Republic without studying in very great detail the conditions

1/ EJCH.LE[AS/II/2/F/1/1
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that @revail'there;,e 9601a11y as ‘regards. raw materlal reuourCEO.‘

‘mhe follow1ng remarks
S

U

TE69~-09

e designed merely o ,rov1de an ‘indicationd

f'.'5

It is negcessary to establish the industraal'produCthn of

burnt bricks, and cspecially of hkollow bricks and holiow
‘¢eiling tiles; : ' S '

‘Up-tc l98O 1t must be ani 1c1vated that thé quantlty of solid -

burn; br*cks -produced by craftemen will ﬁngre 51vely deé&line.

This bype ¢f brick ds of dnferior qualﬂty, and Wlll be reylaced

in the future oy-liduutrlaT brlcka; It must, nowever,-be

expected that haﬂdnmaae brlCKu produced by local craftsmer

w111 gtill be is d for oeconéary purpone 3

It must be anticipated that ailiéanlime.bricks will be used,
Current production amounts to'gO_milliDn-Single bricks per
vear, and will increase to YCC million bricks per year in 1970,

according to the deveiopment plans of the United-Arﬁb-Republié;

 Owing to the fact that investmeht, productivity and the other

techno-econonmic indicators relating to the manufacture ¢f red-
bricks, olllca-llie brick and concrete blocks are virtunlly

the: same we can advance ar . approximate initial estimate of
H] CEEES ; ; .

. the devolopment in rec bricks manufactﬁre,_based on new clay

.depo its, and may analciﬂate that during the periocd under

COHSlGEPﬂth? (1 e. up to 1284) reqairéments for building

.materlalu used in making walls and partitions will be covered

to the extent of 40 per cont in 198G by red brick production,
compared with 90 per cent in 1966, These réesults. emerge from
investigations which will make 1L'possible to. determine what

scale of brick manufacture will be matched by reSOurceu of

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

we can examine another indicator, namely brick consumption.

aih A

for every $4, CCC of investment applied to construction purpeses.

v
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This indidafor ref1écts the level of coste in the country,
-local customs in uoing certalq Lcrmu of constructloq, the
various materials employed and -the structure of Dulldlngu,
‘etc... It is unusual for. this 1ndlcator tofuhow a sudden

change.

Table 6 shows pagt evolut10n of this indica tof:duriﬁg 4 ‘period
‘of some  ten years in -several countries of uhe wcrls- and Table 7
uses “the .same. 1ndlcator to sreject yPOpOaalo advanced For the North

Afrlcan countr1ea.

—-09
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'TABLE 7

cl coasunptioﬂ Der ¢1 OVG of dnvestment

Humber of

110d ta corubrhction

single bricks

m?l Cr\.r

19 T 1e9s
— - =
Algerin 262G - : - 580

Hopccoo

Tanisia

ULR
Sugan.

RGBS
€3

Mo

:‘Ca i
o]

by
ety

b€
G ©
| L I

o]

570
16C

A
R
LR I o

B4

180

1

lotet

On tﬁe ba

seleCIed

and for the

accepted

iSingle-britka,

prOject

consumpticn

weighing

Lutu;‘e cf the

T4LBLE 8

in Herth

3.0 kgo. |

hois of tiOSO dGﬂUCLlOHu, ~the direct method

brich'lncu stry in

Afriéa up

may be

Fofth Afﬂica:

seriod under consideration, bri incondumptlon naj be

8

jin)

Proposed brick

1¢
of

Algéfia-

Libya

Moroccgco
Tunisia

AR

Sudan

oy

[ )
%]

93 B 4
L
[
[#2]

eI

0D
]
Q
~J

In 1  tcns
?' 1;Brick cunuump ti
1964 1590 | 1975 19€0
275" 430 4 730 1,050
. | : :
N
5C eac r 20 850
i ;
145 250 1 390 630
1{o5- 190 - 360 560
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The growth rate of brick . coﬂaumptlon c0mpared w1th the growth

rate:of conouructlon work is shown be;ow-

TABLE 9

urowth ‘rates of construction work and brick-consum?tion in..

North Afrlca gurlﬁg the DCP“OG 106ﬂ“£0 8o

Aa a. percentage.

‘Const?ﬁétian'wofk{ - . Brick cons umrrlon-
_1954/70‘*1954/75--1954/83a 1C6f/7@ 15647756 | 1564/80
Algeria 7.6 5.3 ic, 4 7.8 S.3 S 5.7
Libya 53,6 12.8 10.8 33,1 15,9 13.0
Moroceo | 11,8 | 1.0 5.6 14.2 | - 12.¢ 11.4
Tunisia |  1C.3 .5 g.8 1¢.2 11,7 11,0
UAR 7.5 .1 6.7 .4 5.1 2,9
| sugan 8.8 - 8.5 | - s.2 6.5 S, 1 5.8
Maghrib | 12.4 10,5 ] e.9 12.8 11.1 18,2
UAR_andﬁ R - l_ ‘
Sudan 7.5 8.2 8.8 C, 2,4 3.3
‘Sub-regiod ~ 9.0 .3 9.3 4. 5.2 5,7 -
It should Eé hOLGL tha .bricf consumation coméfisés all‘tyées

of bricks, such as SOllL brlc& , holiow Drﬂcuu; gypsum products
and hollow cediling’ tiles._COnsumption_OE tlles, flooring'tiles;
drain-pipes and other similar burnt red-clay produects is not

inbludedﬁ

In AnnexﬂEEK,.Table 3,_statistics:relating to cemaﬁt‘and;brick;
;cgnsumgtion, as well as the iﬁdicatoré'of %ﬁﬁf_COnSumptiqﬁ_wiil be
found;‘These.statistics ﬁt.iqdicatorﬂ"are'compared‘With_projeptiO'
- of cément_and brick conaulﬂ+10n up to 1980, and wath tﬁe stétistic
~of some countries of the world. . Thé cons ump,lon of 31ngle brlcP

TES-09
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for every $1,000 ¢of inveetment appiied to conastruction as indicated

.in this Tables, shows us that the development of brlck conounptlor'

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

development of construction work'envisaged iﬂ North Africa.

-In Libya,‘it is necesoary. to, ake 1nto accoupt the 1ocal *pecia}
ity of ngﬁﬁf cturAng biacku of llﬂeutOhe cng;acterlh*lcally very

whmteeln colour which are sawn into ”&oc&- measuring 4% x 28 x 18

-cmu. r90uun1¢ablon of tho operatlon 10 proceedlng. Lt present,

productlon by 1oca1 craftone amounto to 17,5 m+;110n blacku; or

35C, 000 cu.si., which quantity provides a suastituté'for half-a~

million tons of red bricks, This producticn is of major 1mjortance
and bémpleménts béick=imports-and the haﬁdicraft-Jrocuctlon of -
brlcks. It must be anticipated that thié :roduc%ion will develocp,
anu We ﬂqy ectima te that it Wil d uble b] 1858¢C..

[ ' ' EIEN e [

6, Tiles and other brickworks- producis-
o

"Accordiﬁg to the-statistiés, tile consumptidn représented .
ap@:oximately'ga per cent of the coﬁsumption cf brlc%g, tiles and
related products im Algeria in 1963, 2nd about 3 per cent of that
consumptmon in Moroccé-and-Tuniaia. In future,,it must beteK?eCted
that din Aiperla thero will be keen commeti%ioﬁ'from other mafe '
nodern and more econonlcal roofing m terlal ; and it may be estimat-
that'the tile regulrements of Aigerla for new-rbofing én& for the
muintenénce 0f-ex£sting_rGofs will'aﬁoﬁﬁt to about 2n0 SCC *ono in
198C, In the other countries of Mo rth Afrlca, it mayrbe eaulmated
that this future qonsumption‘will amount to roughly 4 per cent of
brick_consﬁmpticn} Ls far as-ather products are concerned, such as,
for example, drains, setts used for wall tiling and- the like,
production'of the orcer of 5 per cert of brick productionﬂmay bef
anticip;téd; Requirements of bridks, tiles and other products

manufactured by the brickworks are as foliows:

T69-00
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is assessed at $488,0C00, with those employed numbering 3,000 sersons,

sroximotéld

of licroceo may be evaluwsoted at 185,000 tuns per year,

zeent capdeity,

|
jm
i
&
)
: [xl.
G
0 R
3
e
¢
o

nostruction, anounte

worker, andé the

- S o Ty e A
Cper worker, aod

b

frica, however,

1/ This figure aspears «to e inco

T6S-00 -

of

o

o tons per year,. end production’

5. The totznl producticn capacity

with #he brickwork

- o g ) RN o Tl N
to about: 845,300t
“ ) ER

iong per younr Wwith twenty-six persons

per worker, More modern
tivity: the Wienerberpser

ces §,100 tons per yvear per
G

P ¥ear per . w
e conatructed in which

ner year per wWorker,

e reguirereunts dn new
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Aequlred new brickworks capac1ty 1n NortP.Afriéﬁi

in 16C0s of ‘tons

Brick-and tile | Bxisting ANew-capacity,
regquirements - capacity | required

‘Algesia ., | 1870 | E RN R

| | 1876 | 96 G S oowas | 238
188G % | 1,330 o= s6s
Libya 1976 - | 270 - | 280
| 1975 © 290 2o ] 370
198 400 S D11+ R
Morocco | 190 Cese |~ s
| | xeys - 420 188 | 235
1880 650 | - | a%s

Tunisia

[
W
RN
MR )
)
0.0

&

S
[41]
=
&
i

i
o)
]
o
& i
i
oo
1
eq
o3
@

sudan | 1970 9 | .~ . | 3o
| 19785 10 | sz . ..106
1580 ave o b - 210
UAR - is7o . | 1.7so | - | 1.780
U 1995 . Cs.180 - | 2,180
-1980 o 2.750 -} 2,750

2. Inputs and proposals for new brickworks.

In the manufacture of bricks, tiles and related products, it is
necessary tc consider the question of raw materials, . fuel,.- energy,

‘workers and investment, as Well as other factors. As far as raw-

TES=09
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materials are concerned, it may'be noted that deadsité'are to be
founé in virtually all tﬁe countrlea. In the Unlbed Arab Republic,

after ccnpletion of the dlgh Dam, brick productlen by local crafts<

"-men will be- DPOgre331vely reduced; and a start will. have o' be made

i with using. ciays of different orlgln such as, for example, clay
from Aswan and clay LPOH the'aea e*c...'_whlch resources .are.at -
'_presenﬁ_ln_prccesg of belﬁg-lnvemtlgatedg'ln liap :I° 1,1/;wﬁeﬁe'bbth
existing and abandoned brickworks are ahown, it may be seen that:
relatlvely cheapread claj depos*t exist, especially din the Naghrlb

countr:&es.

In future, reliance will have to be pléced-oﬁ fuel 0il and
natural: gas as the fuels to be used in briek and tile manufacturé{
It may be reckoned that, by 1680, apﬁrox1mately 76.per cent or
"producfion will be darriediout using Luel oil, 20 per cent USlﬂg
naturél‘gas_and'ﬁ per\éeht‘uolng other types Qf_fﬁel. Thé calorific

5CC kcal/kg.; that of natural gas 10 , 000 keal/

E

@)

value of fuel 0il ig ©
Cu.m, ;- -and that of other fuels 5,00C keal/kg., Fuel requirements may
be estimated at 550,CCC kecal, per ton of burnt products,_that ig,

6C kgs, of fuel oil per ton, or 55 cu.m. of natural gas ?ér ton,

It is necessary to reckon with the foliowing minimum cnergy

reqguirements;

Preparation and manufacture ) 18 kwh/ton of burnt products

Drying ) 6 LB " " 1"

‘Burning and miscéllaneous - g moonw - " "
Total: 2 kwh/ton of burnt preducts

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

3, 522 woLkero account fod a production of 440,000 tons, which is

1/ This Map is missing
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the equivalent of 125 tons per year per worker, In licrocce, 6OO
workers accpunt;fof a procuction of. 11G,CCC tons per year,. which
amouﬁts to 183 tonm’Per year per worker. At the new brickworks of.
the Union Générale din TLﬂlGl&,*Wlth an initial capacity of 9¢, CO0
tons: per year and a final capacity of 14C,0CC tons per Yéai,;the
labour fdrce amcunts to 205 wofkers, which represents groduétivity
of 44C to 692 tons per yecar per worvker. In épder'to esfablish,levéla
‘of plo¢uct1v1ty,'it i0 necessary fipstrof all to determine tﬁe. '

\dlmen 1ona cof the brlcfw0rku, as prouuctivity=ﬂepen63'upon those ..

- dimensions,

In Algeria,fohﬁ bfickworks,-eacﬁ.with 2 capacity cf i@@;@ﬁ@'
‘tons per yeér, ané.én‘additional plant‘tb prcducé.4ﬁ‘0“0 téhs
“annually, may be_propdseézin order to provide an “1t1waue capa01ty
of GGG,GOQ-ﬁons:ger year.“IniLibya, to attain a final cgpa01ty ‘of
330, 0CC tons per year, the proposal ie for three brigk_w_ori{'s‘wi'éh a
.capﬁcity of 5C,CC0 toné per yéar*fone.Witb a capacity-of'léc;eeo
tons.aﬁd three with capacities‘of 20,0CC tons, In Tunisia, to attain
a capacity of 390, 00C toau_kcr'vear, five brickworks cach DrcduClng
J°O,OOO.ths nnﬂual_y are. HTQHOSQC.J In Sudan, lee brickworks:
producing 40,000 tons per year each will bring f1nal cbpaclty to
-QiG,@GC tons per year. - In the United Arab Aepubllc, twenty brick-
wéfks, each with a capacity of 140, GGG ﬁono per yeaf, are prcposed*
in order to -tfain final capacit v!of Q,TSG,OLO tons per year. These
-pfopo sals are n turallj not aboolutely precise, as it is 1mboséiblé.
to spec1fy a praject in exac detall without stuﬁglng raw materlal
GQQOSlLS, 1ocab10n of ylants and cther ﬁecessary d ta. At the presen’
time it is'on y possxble te give apnrewlmatelj the main UPGC1f1c~
atlona-of the gl ant and this is the aim as regards proposed
canac1tles and other incicators . He have chosen relat;vely 1arge-.
ocale capac1tles, as it is easier to effect ecoﬁoﬁieé_in'lérgé u
modern plants; and it iernecevsﬁry for the brickworks to effect uUCh

-economles in order. to compete with 3laﬂta p“ocu01ag other bulldlng

T6.9-00



E/CN.¢//TNR/W
Page 26 . -

_mntor1a10.=1t may be noted that in the Nortu Afrlcan COunvrmcs t“crw
already , ex1st & numbor of enterprlses of umall capac1ty, r@nglng
from .2, CCT  to 0 QOC tﬁﬂa per year. Flnally,_tho ex ample of 4unlsi:
shows us how to attaln our ends,y In Tunlaxa, brickwork -have been
constructed with® capacltiec of 60 ch _ 94, CCO . and 150 SCG tons,
threas 1n Morocco and in Algeria tue Jlﬂﬂtu have a'max1mum caga01tw
LOF . 40 CuU tons per Jegr.' ‘Tunisia is the only country 1n walch an ur-
interrupted-increase in brick consumptlon w1+h a growth rate ot

8.6 per cent per year in the period 1960-1965 vay be ncteq;fwhereas
in Algerla a decline from 49C, OuC to 320,00C tons may bé'ﬁbserved.
Morocco llkew se exmerlonced a reductiop from 1*6“066 *o 96, 0CC tone
‘1n the: sume period - The unﬁnuerrupted gevelopment of - bric? consump-
tion is, 1nper alLa, occasioned by modernization of the brick
1nQustry and by tne erectlop of modeérn plapta with large-scaler

capacxty, because greater capacity renders brlckworks more economlc,-

Productxvmty

AJlth the L0110w1ng ‘scales of ca?a01ty at the Propoaee plants,

fuﬁure product1vxty may be estimated as follows.

Capacity (1uCO tons per year) ' - 4G o 80 140G/15

‘Productivity {tons per year per worker) 410 . BCO 588G

Investmeht:

In Tun1 sia, a b brickworks having a capacity of 140 , CCO tons per
yeér was completed on the. baols of an 1nveatment anounLlng to two
-m1111qn Tunlu;an'd;naf y the equivalent of 33.8 million, This
represents a uhit'investment 0f_®27/ton.' In HWest Africa, unit
'investmént-iay between $24/ton and $35/t0n. For HNorth Afrlca, a
unit 1nvestment scale can be specified as lOl"OWS' 7

- Capacity . {10CC tons per year) 40 8¢ - 140
‘Investment  ($/ton capacity) . ¢ - 32 28 . 26

T6 9~ 09
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Amcrtization in b}ickwerks is of the Crder-o% 7.5 to Q'pér cent,
When brlckworku are hlghly hechanized malntonance accéunfo'fcr
 approximately u.S per ceqt. To estabiioh the main econoric fea tures'
ihvdived in manufacture, the 1ntereot on capital employed Camounting

tc some 3,5 per cent must be, added

Tﬁe cost of fuel V“Ples W1de1y as bebwoen the North Afrlcan
'ceuntrlea. The World price of fuel 0il is apuraxlmately $1f/ton. At
"present,_fuel 0il costing w26 T/ton 10 belng us ea in Tunlgla.mror
the purpooeu of cur culculhtlona; we must recPon with the foliow1ng

.prlcea based on the foremgﬁ trade otallutlcs.

Algeria o $25.G/ton
Libya . $15,5/ton
'Nérccco '$15ru/t0n
Tunlsla o %26;7/t0ﬁ
gSucan S _$18;2/t0n
UAR . 516, L/ton

. Inxfutﬁre, 1ewer' prices nct excaeglng w16/ton must be reckoned
'with.-Thé céat of eiectrlclfy has been determ;ned, accordlng to a
‘Unlted Natlons cocumenu'entltloé “keport of the Ihdustrlal'Mi331on-
:to Algerla, Libya,: horocco and Lﬁnlsla“ cn thegfollowinégbésis for

‘eons umeru w1th a max1mum conoumatlon of the order‘of‘49‘MWh§"

Algeyla 17 2c cénuimeg Nr/kWn of G344 /1025 EWh,‘ 
Morogeo 29.&0 centimea_NT/gW;‘Or‘&d 6/1u Rﬁh;_

Tun1¢1a ‘n1$,§C'cenﬁimes NF/RWh;Qr:$ 6 2/10Cu kWh; ” 7
Libya | o | $40,6/100C kW ostimated
Sudan - ..+ . £50,0/1000 KWn  *
UAR - $35, /1060 kWh _“"

g, The main oconomic festurcs 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).

T69~089 -
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TABLE

i2

Analysis of production costs exclusive of charges

“Capacdty ' (1CC0 tens per year)

Unit investment - ($/ton)

Numbers eleoyeL' total

of whom' managerlal staff
fftechnlcal staff.
- Toremen and overseers

-~ employees
~ Workers

-~ other staflfl

”roductivi%y

Per capita wages and’ aaiarlesf

- %gnagerlal staff(%/year aer Cgplma)

~ technical staff ”
~ foremen & oversecrs'

-~ enployees : M
~ wWorkers ' "
~ other staff n
-~ all wage & salary

" garncers : A

Nagea‘and salaries: tota1”($1OQO/year)

Inveatment. Lotﬂl (B 1000)
Fuel (tona/year)
Elegtricivy (10CC kwh/year)

Amortization (8% of 1nvestment)(¢10@@)

Malntenance (3.5% of 1nvcutment)

Incerest (Sﬁ cf inves tment)
Insurance & miscellancous (

Charges and holiéays
(10% of wages and ”larleo)

Groos paoflt (14% of inves tmenf)

T59-09
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n

31
1% of - 1nveut )1

{tons/ycar per capita)
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16 Summary and coﬁcluo10n0¢

In this report ttue COHSHMpthn aﬂd manufacturetof bfickﬂ " tiles
anu other reAatea pfoducto 1n North ALrlca have been atudled A far
as these productﬁlare boncerne ,'we may conclude tu t féféign trade
plays no ¢ eauentlal part and’ 1nv01ves 0p¢y 1n31pn1flcant cuantlties.
THe entlre productlon is consumed locally. ﬂevertheless,'mt mudt not
be 1nforred thnt dll ‘the Herth. ufrlcaa countrle are. oelf—-ufrlcien
1q burnt clay ?TOdtho. Ar unrequlted demand”’ ﬂﬂat cer+alnLy ex1¢t .
it w1ll be eywedlent to ﬂuu@Sa that demane 1n Orcer o develop the
Lnaustrles producing cement and clay materia ls, L that thay may
become cowplemontary thus meeting ‘the requirements of” thefcongtruc—

tlon .sector,’

In this report, an attempt has been made to find a me¢ﬁod %f
prejecting future demand Gp. te’ 1883;. and the results ofwthat pﬁdjec—
tion enable us-. to put forward prOPOS&l for development oféthe‘brich
inﬁu#try.jAs an approylmate’ﬂnitlal es imaue Wwe muat‘envisage:'

cohstruction_cf the foliow1qg prlckwork 51

ihmﬁigéria: - Fourp klaauu Wlth a caﬁaCLty of 14b =”O tona'per
o ¥ear, and one plant Wltﬁ a. capa01ty cf 40,800

tons per Yyear;

T‘In Libya: " Three plants w1th a ecapacity of 8¢, 0C0 t0n¢ per

. ¥ear, and one with .a. capac1ty_aL 14 C@C tona per
‘ vear;
In Moroccos One plant w1th a capacity of 1éC CGCO tons per

', Year; three plants with' a cayac1ty of 8¢, OOC tons
. per Year; and three w1th a capa01ty of, 40 u
. ¥ons. per year;.

In Tundigia: Five\plants,*each'with E capacity of S0,00ﬁiions
' oo < per year; B S b
1 : . e
In Sudan: Five plants, each with a capacity of 40, CCO %eons
=8 _sudan . :
: per year; : i

-in tﬁé United ghenty Plants, each with & capacity of 140,0@@
Arab Republic: tons per year. ' a -

.

- These afoposalo represent oniy an 1n1t1a1 app roxxmame eﬂtlmate fox
avéessment of the main economic. features.of.brieck.. m&n&ﬁ&e&&re in the
future. _ | o

The aﬁgregatea figures relating to these hew plants may be found
in Table lf and they demonstrate that the brick inéusﬁry in North
Africa has good‘future‘pr@specté. ' s S
T69-09
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TABLE 4

BE/CH, 1:.,’;/11‘\] /W /f,
Page 52

h‘z'0j1<—:-c'i:1o1r1 of COthructlon and of the consumpticn of bricks, tlles-

.and related. products in North Africa up to 1930

ALGBRIA LIBYA
1964 | 1970 | 1975 | 1980 | 1964 | 1970 | 1875, { 1980
Investment in P L
construction B g = :
($ millions) 127 198 355 622 97 297 365 5 04
Invest, in comst. | . | .. | it -
of buildings (% m.) 56 101 192 328 57 173 Z11 294
Ditto, less 3Gk 5 o Lo -
for services and * S N S B o :
amenities ($ m.) 59 71 S 134 230 4G | % 120 148 2C6
Dweliing houses : _ {‘i h
(% m.) 3¢ 3 70 119 264 - 79 94 150
Industrial j : :
buildings (9 w.) 8. 14 26 45 5 16 22 341
Buildings'fer;edu—. ' ' '
cation & health : - .
purposes (% m.) 7 13 25 24 5 i6 21 30
Other build,($ m.) 4] 7 13| 22 3 Lol 11 15
Fioor area (m.sq.m). 9,661 1,206 2,273 |3,900| 0,694 2,064 5,54381 %,550
Reofing " (" " )| C,595 | 1,087 2,046 | §,510| ©,6251 1,857 2,293 | 3,195
ceiling " (" v y['c,8562| 1,027 | 1,932 | 3,315 | C,69C] 4,764 2,165 3,018
Volume of Walis of _ ! .»Eu
dwelling—hOLseo : e .
(m.cu.m, ) S g, 446 | 0,270 0,508 10,8547 C;190 2,87% 0,683 - 0, 845
Ditto of ind. bwm . lo,0a2| o,074| 0,137 | 0,238 | C,082]| C,084| O,116| C, 1864
itto o : . i ¥ !
(555312 .%or ecduc.purp. | ©,029.] ¢, 085 | C,104 | ©,182] 0,020 0,066 C,087| O,124
Ditto other build. | 3,009 | C,016'} 0,080 0,061 0,007 | C,021} ©,025| ©,088
Ditto - total: G,226 | ©,418| C,774 | 1,825 | C,248] 0,744 c,9o12] 1,268
% of brick walls 54 50 48 45 e 10 15 15
% of ‘tiled roofs 80 70 7C 65 25 25 26 26
% of ceilings iof B 1 ~ 2
hollow ceil,tiles: L6C 60 55 50 35 35 3O 3C
Brick'feQuireéenté | - i)
(miilion cu.mi) = 0,122.|. 0,204 C,372.| C,596|.0,026.4.0,074,| C,137| 0,19C
Ditte (100C tons) Gt 373 632 294 37 185 192 266
Tile req.mil.sg.m) | C,476 | 3,760 1,480 | 2,280 C;156 c,464| ©,573| 0,800
nom (1000tcns) 15 30 57 90 6 19 23 32
Requ. in hollow : _ : .
ceil. tlles(ﬂﬂlsqmﬂ 0,337 10,6161 1,063 [1,650 0, 2071-0,614| C,65 S, 905
D¢tt0 (iOCOtons) 32 59 OC 158 30 58 62| = 86
Whequ 1n‘brlc&s,z:“‘"ﬂif”":  ; T i -
tiles & related
srod, — Total: : o -
(1700 tons) 285 449 n65 | 1,101 =3 577 sl




L f 1B X IIT (contd.) E/CH. 14/ I/ WP/ 5
2 T Page B3
TABLE 4

Projection of constructiom and of the consumption of bricks, tiles

'and'rélat@d'?fﬁdutt dn Horth Af*lca up to 186C

MORCCCO - - ST OUTURISIA T

) 19641 19704 19751 195601 1964 19704 1o78{ 1cac
?f"ﬁveétﬁont in cénéirﬂbtiOn S S
'xa millicns) S 170} g22| ass| w973y 1o is4| 297 w9
'nvestnent in ccns»ructlon ' ' o S R ‘ T o
of bulldlngq (% millions) 67| 134 210 S8G| 65 {° - 89| 139} 3¢
Ditto, leas.SC% fof ser— _ B o S
c7ices & amenities ($ mil)) 47 94| i54( 349 36 62 97|, .143
Dwelling houses  (§ mil.) 26 a7 681 107] . 16 94 58 57
Industrial build, (8 mil.) 9 1 34 57 ° 15 24 35
Suild,Eor educat. | | ST S
+ health purposes ($ mil,) 3 19 34 57 o 15} . 24 34
cther buildings (¢ mil.) .| o+ af - of g7 28 a4l 8l 13 17
‘loor area  (mil, sg.m.)  |$,80611,69712,572|4,175 |0,640 |1, 028 1,633 (2,873,
oeflng area (mll.oq m, ) O,725.11,437 (2,815 {3, 767 ¢,57610,93011,47C 2,135
elllﬂg crea (mil 8q.m ‘) 0,685 11,357(2,186[3,549 0,5441C, 869 1,388”250175

olume of Walls of dwel—.

ting Houses (mil.cd.m.) %, 189(0,8440,496 |¢, 779 |0, 117 C,174 10,279 C,qu

Bitto of 1qcustr1a1 build

‘million cu.m.) 9,048 |0,10010,1280]0,50C ¢, 048 [0, 079 |0, 187 0, 185,
i ! A S EE =00
Eitto of build.for educu; R T P RN & o
sion purpoaes (Wll Cu, . ). C, 833 |C,078 | C, 140 $,236)C,088C, 06110, 098 G, 139
itte. of Other. bulldings : R B - 3
‘milicu.m, ) : I <, 009 1C,021 (3,088 (C, C65 <, C08.0,018|0,028(0,059
‘1ut0_—_Totax .|, 27900,848(C, 856 [1,320(0, 212 C,832.{0,5331¢C, 776
~ercéntage of brick walls - 61+ 3G ¢ g0 21 30 40 45
rercentage of tiled roofs 15 5]  4cC 10 18 15 157 18
I a2rcentage of ceilings of , - L
oliew ceiling tiles : i5 15 15 1e & - 7C 6C 55
wpick recuirements :
Ladl,cuime ) ‘ - G, C7s 0,163 C,267|0,414 |, 045 C;i?C ,213|0,350
'ick requ.(10CC tons) iC3|. 228 5 53C 56| 13 277|455
R R ; 4 7 : .
ile requi(mil.sq.m.) |C,109(0,215(0, 8320, 3596 |0, 075 C,138[0,220{C, 320
.ile regu. (1000 tons) 4 9 10 15 .3 R L3
“oqui in hollow ceil, tiles , . ; .
million sq,m, ) 510810, 204|C, 8280, 582 (0,480(0,606 0,833/ 1, 140
i : : ; N RIS :
~2qul din hollow cell tlles S B o | EETERER TR AR O
1CCOtens) : : ©ag 20 zo|l  wo 46|+ 521 80l 106
.in bricks; . tites anéj [EEE I RSN : RN S A
2 LJI‘OduCt.,) - Totc,,l I i ! . ! L S = R
-C00 tens) : : ii6 257 4G 6451 107 184 |- 368} 573




“Projection of icornstrudtich and of the ccnoum0t¢un of

“*if@conté;)

,aﬁd;related*pf@ducté'inuHGrthdALrlca~uplmd'1

‘Invest, in- COﬂatTUCblGn
(% milllons)

T

‘nvest.'lnjconé%ructi¢h
of budld. (8 millions)

1 Ditto, less 3{% for ser—
[ vices & amenities (Smil):

[ Dwelling houueuf(ﬁfmil.)

'gane istrial: bulld(“ mil.) |

Build,for education
‘and¢ health purpodses

Floce area (mil.sq.m.)
.v.QuflﬂE ”1( n :. ;t".'” ) .-
Cellmng n (o oy

Vélume "of walls of dwel-
ling hcuoe¢ (milicu.m, )

-bxtto of 1ndusur1a1.mﬂig.
(mililion cu.m.)

Ditto of- build,for educat-
tion purpeses(mil.cu.m. )
Ditto of other build.: !
{million cu.m,.} '

Ditto ~ Total

Percent. of brick walls

" of tiled roofs
"o of cel ngs of
hellow ceiling_ 1es-

T‘:r"lch requirements
(ﬂllllon cu.m.)' B

10? requ (l.bvu tons)

Tlle requ (ﬂll 8Q. 1M, )

w T1Le requ.(LCCO tonc)

| Requ. in bricks, tiles
and related prod < -
:Total((iOC¢itons)é
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