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Syonopeis

®he paper, after briefly discussing the properties and uses
of olay btuilding materials being produced at present in the four
sub=regions of Africa (North Africs, West Africa, Central Africa
and East Africa) deals with past and present demand and eupply
of clay btuilding materials in Afrioca.

The offect of other recently developed building materials
such as concrets dlocks, oiporex etc, and other construction
saterials on the olsy building materisls industries are considersde

The relationship between clay btuilding materials and
Portland cement products consumption in the different cub-regions
of Africa and developed countries are discussed. Based on these
faots future trends in the supply and demand for clay wuilding
materials for African countrios are forecast.

fhe statistical data indiocate that the demand for olay
tuilding saterials is high and supply too low, This irend will
be higher in the future Whan it 1s at present, The paper conoludes
W peinting out steps %o be taken in order to overcoms the short-
£a11 in the supply of olay building msterials in Africa.




1. Introduction:

Clay is available every wherg in Africa. Because
of this, ¢ley is used as a builcding muterial extensive-
1y in the four sub-regions of Africa (ilorth Africa,
west sfrice, Central Africa and Zast Africa). However,
one should keep in m%qd):hat ell clays are not suitable
for brick production « Cluy is used in different
ghapes, forms &nd with differing physical and mechani-
cel properties such.as "swish", 'chicke" ete. "Swish"
and "chicks" arc mixtures ol clay, straw and water.
wSwish" is extensively used in West ifrica. "Chicka®
is the most commonly used building material in Zthiopia.
A survey carried out in 1961 showed thet about 90 per
cent of the houses in Addis Ababa had "¢hicka" wzlls.

Suu-dried bricks are mainly used in the sub-regions
of Africe where rainfall is not heavy (North ifrica,
pert of Central Africa and pert of Vest ifrica). Such
unburnt clay building meterials do not last long when
they are exyosed to rzinfall because of their hipgh |
moicture movenent when vet, end low resistance to raine-
fall. WYren wiburnt clay is wet it loses about eil its
strerngth. One way of improving the westher resistance
of unburnt clay building materials is to fire then.

In countries where fuels such as vwood or gasoline is
scarce and expensive, firing makes burnt elay dbricks
too expensive. One of thc cheapest ways of improving
the durability of unburnt clay buildiig materials is:
stabilization. Stabilized soil blocks can be produced
by using stebilizing agents such as lime, Portland
cement, bitunen, etec. In addition stabilized soil
blocks do not need skilled workers and can be produced
with simple machines such as the CINVA rRANY

& Numbers in parentheses relate to references given at the
end of this report. -

+ Por detailed information see "CINVA RAN - Operation kKanual",
Inter America housing and Planning Center, Bogota, 1957. .
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Ancther foctor viiich makes clay building materials
expensive in the sub-regions of Afriece is lack of infrage
tructurs fecilities., Ixcessive trensportation cost uules
clay building materisls too expensive, For examnle in
Viest Africoa »roduction coet is approvimately U3J18:- per
ton. However, transportation cost is approximately 6
cents per ton p~r kilometer, which dcubles the cost of
cley bricks 300 kiloneters from the brickwork( 2 ).

The quelity end dimeneionel characteristics of clay
bricks produced in develoring corntries are not satise
factory. Th: Inter-regionzl Senirar ¢n the Development
of Clay Building Naterials in Develoring Couatries, which
was held in Copenhagen in 1968, showed thet burnt clay
bricks being produced in developing countries have an
average compressive strength below 50 kg/cmz which might
b§ good enouzh for rural areasybut for urban construction
works the quelity should have to be improved. On the
other hand, burnt clay btricks rroduced in developed countries
have a comp:ressive strength from 200 to 300 kg/bme. It
seens that the main causes of such .ow quality brick pro-
duoction in the developing countriee are: (a) lack of qualie-
fied staff for rroper suvervision at the dbrick works,

(b) the use of traditional methods without taking advane
sage of modern technology such as modern means of produc-
ing bricks end proper selection and preparation of raw
materials, and (¢) lack of governing building codes and
specifications in most of ‘he developing countries. Since
these topics will be dealit in detail in other papers they
are not further treated hers.

Statistical data for the four sub-regions of Africa
in the use and production of clay building materials are
goarce. lack of statistical data makes it difficult to
asses supply and demand end to forecast future needs of
clay btuilding materisls for Africa. However, some publi-




shed dnta;l> indicate *that clay building materials are
the moct 'cwmuar builuing materials in Africa especially
in the »ural orecs. . '

Tnforiction eveilable for developed countries shows
that clizy building materials are also popular in such
countrius. Table I shows the amount of burnt clay bricks
recidential flats in a number of developed
ccn.a.n“mries(:23 )g It is also regorted that residential
eonstruction amounts to 48 ver cent of total construction
in France, 31 per cent in Norwsy, and 34 per cent in

Turley.
Trends in clay building materials °°n5uQ22$2§.lﬂ_AI£$2§

hs it wius mentioned eerlier stetistical date concer=
ning clay building materials in the four suberegions of
Africa ere meager. This is specially true when one conw
piders clav uricks. Clay bricks in most African countries
are produced by ertisians in each village whenever the
need arises for such materials. In most of the African
countrias such products are not usually included in the
annual statistical atsiracts. Thus one has to try %o
datermine indirectly an approximate consumption figures
by using existing relationships for developed countries
vetween the consunption of other building materials such
as Portland cemcnt and clay building materials. Other
relationshins such as between gross national income, .
development of the building indusiry as a whole, investie
ment in the building industry etc. "and clay building
materials consumption for the developed couniries are also
used to get an approximate consumption figures of clay
building meterials. Statistical data for such items as
mentioned above are not either complete when one congi-
ders the continent of Africa. Thus only a rough estimate
of cley building materials consumption and future trends

used in
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2.1,

for African countries nay be made. ‘Statistical analysis

made for a number of ,develaped countries, however, shows
that there ic a close reletionship between demands for.
elay bdricks and cement consumption as indicated in the
following »ases.

prends of brick and cement consumption in developed
countriec.

mable II shows the per capita products of burnt olay
bricks in a nwber of develoved countries, (from 1950 to
1960). The avarage per capita clay brick production for
shese countries for 1950 was shout 68, whereao the corros-
ponding figure for 1960 was about 112, which shows en
incroase of about 65 per cent within 10 yeare.

In Table III the building ectivity (in thouenads of |
units, by a unit is meent a dwelling) is indicated fo.
some of the countries given in Table 1I. The average
unite (in thousands) for the countries given in Teble III
for 1950 is 320 and for 1960 is 530 indicating a growth
of about 66 per cent. It is intereeting to note that :
there is & close relationship bvetween the rates of growin
in the per cepita clay brick production snd the nunbey
of dwellings constructed.

The rate of growth in brick prodnoticn for a nuamber
of countries is given in Table IV. The average rate
of growth for these countries between 1950 and 1959 was

‘about 9.7 per cent.

'Qhese results clearly show that such statistical
data are essential for estimating and forecagting future
supply and denand.




Table II - Per capito clay brick production in selected coiv trics.

Countries 1950 1953 1955 1956 1657 1958 1o Lboo
Belgium 232 252 274 251 268 244 23 247
Prance (in kg.) L] 13 95 94 98 96 91 90
Italy 3 42 58 5 65 69
Cenada 27 29 K 32 29 32 37 26
Germany ¢R) 88 105 118 115 109 106 1L 117
Holland 118 127 134 136 144 136 3, 142
Norway 3 30 32 29 23 24 26
Austria (] 68 115 121 124 115 124 133
Sweden 5 52 52 46 42 A0 44 44
United States R N 48 48 39 37 41 39
Bngland WX M6 T 143 1M 128 138 143
Yugoslavia 60 40 45 46 50 59 58 66
Albani.a B * ) S 43 47 50 8o
Bulgaris 33 58 59 13 64 74 97
Hungery 88 138 122 122 141 143 187 178
Germany (DR) ‘94 - 106 109 110 123 126 13 131
Poland %0 8s 95 94 a7 97 110  iv4
Runania 23 47 39 43 40 4€ 50 31
USSR $7 88 106 108 120 139 157 164

70 94 120 130 140

al

128
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Buildinﬁ_activitiea in various countries
(in thousands of units, & unit = a dwelling)

Counitrics 1950 1953 1955 19%6 1957 1958 1959 1960
Belgium 71 116 210 237 274 292 320 314
France 74 150 216 232 274 2176 29% 268
Italy 52 121 129 202 |

Germany (FR) 360 525 538 561 528 488 555 551
Holland 5% 63 62 69 -89 90 84 85
Sweden 45 53 58 58 65 63 69
United States 1396 1104 1329 1118 1042 1209 1379 1180
Fngland 215 330 329 30 N0 284 284 307
Yuzoslavia 38 k¢ 3N 45 61 61
Cenada 89 g7 128 136 117 14T M6
Hungery s 17 32 26 51 42 47
germany (DR) K} § 22 33 3 8" 63 80 80
Poland 68 19 94 95 122 129 13
Rumania 46 56 18 78 ' |
USSR 170 1245 1%12 1613 2197 2692 3050 2912
Czechoslovekis 38 39 3 8 64 64 %4 68 78
florvay . 22 35 3 27 27 26

27 .

27




Teble IV = Evaluation of the growth rates of brick nroduction in
gelected courtries. '

Countries Period Troduction of bricks . Requirements of
per capi@a durirg Growth rate_bricks ver dwelling
this period % period 1000 bricks/

dwelline

France 1950-59 75 = 91 2.2 1950~59 44.3 = 12.8
Germany (FR) 1950-50 88 - 118 3.3 1950-59 11.5 - 11.0
Austria ~1950-60 82 - 133 5.0 1950-59 |
Germany (DR) 1950-59 74 - 136 7.0 1950~59 43.7 = 29.3
Czechoslovakia 1950-60 70 = 140 7.2 1950-59 22.8 - 28.1
Hungary . 1950-60 85 =178 7.7 1950-59 31.8 ~ 35.3 |
Rumania 1950-59 23 = 50 9.0 1953=57 17.4 = 9.2
Poland 19%0-59 50 =~ 110 9.2 1950=59 18,2 = 24.2
Italy 1950-59 31 - 73 10.0 1950-59 19.T = 12.1
US3R 1950-60 57 = 164 11.2 1950-60 8.7 - 12.0
Bulgaria 1950-59 53 - 97 12,8 :

Albania 1950-59 11 - 80 24,7




2.2, Relationship between cement and btrick consumption
for developed countries.

In a number of its publicatiana( ) y FCA has
reported logarithimic relationships between cement
and cley brick consuuption based on the data given
in Teble V. The relationships for 1950 and 2960,
respectively, ere as follows:

Loge Y = 0.8270 log X + 0.1816 (1960)

where ¥ is the brick consumption in 1000 tons
por year and X the cment consumption in 1000 tons
per year.
without the logarithm the gquations will leek like
us follows:
Y = x1.2?07 - A
Y = 2087 *3 ynere Aand B are constants.
The equations indicate that for the same amount
of cement consumption, the amount cf brick consumed
is less for 1960 than that of 1950 one. In other
words the effect of technological edvancement and
develooment of new building materials such as concrete
blocks, ciporex etc.,while increasing the cement
consumption, tends to replace clay bricks as it can
be seen by comparing the two equations. The relative
higher incresse in ceament congsumption than that of
olsy brick, as these new bduilding naterials are
{introduced into the building industry, is under-
standable.

2.3. Zroends of clay brick consumption in the !m;, gub-
' regions of africe.

Though statistical data on cement conmptioa
for most of the African countries is aveilable, there
is neager information when one considers the clay
building materials consumption. This information
becoes more scarce when one considers the East African

B e

e

e A
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nt i Friek concumpdion in a mwver of countries.

B

Cement nricka
_ 4,000 T) (million of pcs)
195¢ 1959 19¢0 1950 1959 1860
2460 3234 2004 2259
€375 13173 3143 4088
italy 5185 14294 1458 3579
Cannda 2674 5195 375 470
West Germany 9507 24012 4123 6222
#alland 11653 3172 1192 1626
Nerway 586 1105 98 94
Austria 1310 2707 568 940
Sweden 1689 2641 357 326
United States 38032 54084 6333 6952
Sngland 112 12672 5921 7279
Yugoslavia 921 2169 a77 1234
Albania ’ 15 79 14 125
Bulgaria 547 1432 237 758
Hungary 787 1571 796 17176
East Cermany 1389 4984 1355 2272
Poland 2164 6339 1235 3160
Runaniz 978 2955 37l 572
GSk 10164 45270 10204 35106
Czechoslovakia 1630 5127 865 1910




*

sub-resion. For sone reason or unothir some countries
in thic suheregion do net inciude clay brick in their
annucl statisticol abstracts. oOne can get an indirect
rougr. iden, hUNEVETD, shout brick consuwmption in African
countiies from =ne data given in Tetlee VI and VII.

pdditional information 1s cortairncd in Table VIII. 1In

Tgble VIIC capacitiec of brickworks in the different

African countries are gived, Howxever, here too the
deta are ircomniele.

In Teble IX estimated clay bricx consumption for
1970, ‘580 and 1990 for the four suv-rogions are given.
mhe dzta were received using both he 1950 and 1960
jogaritunic eguations givel én pagel0. As it was stated
earlier estimates made using the 19°C equation gives
significantly lower cley prick consumption than the 1960
one. Now the question erises aS to which of the %two
equaticns gives & betler estimate for Africen conditions,
Berlier it was mentioned that new tuiliing meteriels
guch as concrete bliocks, ciporex etc. Lave been developed
extensively snd used in the advanced countries. Theee
new waterials t2nd %0 replace cley bricks while increas-
ing c..ent congapiion. Assunirg that these new building
meteriais are not yet fully introduced to Africa,the
1950 ecustion may give a better foreczst for 1970 where=-
ag the 1660 eoiation might give 2 cleser approximation
for 1390 than tne 1950 equaticn. 7n the other hand, the
aversge of the corresponding figures received using the
two equations might givé s better aprroximation for 1980
than that received by using each equation separately.
Bascd on thi: argument the future clay brick consumption
estimatés for the four sub-reglons are given in Table X.

A look at Table VIII shows that the already estab-
lished brickworks iocated in the North Africa sub-region
can saiisfy ihe Forecasted demand up to 1990, provided
that they sre used to their full capacities. However,
"pecguse of excessive transportation expense some of the
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Table VI - Trends in cement conswantion and rate of crowth
“~in the four sbu~r.;ions (16633 (¥ )

R cohsumytion Coryound arnual rate
Sub-region per capita of growth in %
(kg) (1953 - 1963)
North ifrica 68 Y|
West Africa 23 8
Central Africa 19 - |
Bast Africe o j?ﬁw,,,‘ o 3 :
Average S
World | 110 .
B L Lt o T B TR T o S 1 L T R e e k.

reg exf;(‘%ltz&)*

' ﬁaﬁnregim Population Denei ty p;' sguEre
|  (mtllions) kilometer
North Africa 54 9

~ West Africe 179 9
Central Africa 32 "
ublbacideriad BRI LORI .
?0TAL 222 8

BENEIGREENSTS BEREEEES C T RN ER R S s NN e
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Teble ViZi Capacity of brickworks in Afgca(]iz_,,
Countiry %E;;ty Remarks .
1. Nerth ifrice

Algerie 770,000 The capacity includes
160,000 t/year of tiles

Libye 15,000 In 1965 UAR produced

Morocco 180,000 ?{gtbf-igﬁ!m tons of

Tunisia 220,000

Swdan el

Total l&gkmu .

Dahomey 2,000 o

Gambia ——— No brinkworks in Gambia

Ghana ?4;

Guinea 82,000

Heute=Volta 14,000

Ivory-coast - 27,000

Liveria 10,000

Mali 12,000 ' ‘

Mauritania —— No brickworke in Meuritanis

Riger 26,000 ~

Nigerisa 36,000

Senegal 16,000 , (

Siera-leone -—— Ko brickwerks in Sieras=lLec:

3. Central Afric
Cameroons 2%,000
Congo (Brag.) 16,000
congo (K.) 32,000 .
Gabon | — No brickworks in Gabon
BCA 10,000
Total 1284000,
4. East Africa®
Ethiopie 25,000

Somalia 10,000
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Table X - Tstimated futurs clay brick consumniion of Africa

Sub-recsion Brick consumption in 1000 tonlr
per year

1950 1970 1980 199

North Africa 198 602 843
Vest Alrice 66 268 622
Central Africa .14 66 180
Bast Africa 58 111 323 502
Total 336 1047 1968 2278
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countries in this sub-remicn !nve to cavablisn new brick
works of their own., This seems specuially true {eor the
, Sudan and Libya.

on the other hand, the remaining three sub-regions,
nanely West, Central and las. arrica have to start
sstablishing or rather should have started establishing
new brickworks in order to c~niisfy the demand for clay
bricks. The capacities of the vresently available bricle
works located in Weet and Cuntral Africa seem to satisfy
the demand up to about 1370 yrovided tnet they are used
to their full capacity.

In the West and Centrel African sub-regions it

' seems that there are no brickworks ia Serra leonc,
Mauritania and Gambia, No deteil information is
available how these countrics sotisfy their need for
elay building materials. It would be advicesble to
econduct ctudies on supply and demnnd for clay building
materials 7 these countries sc that ai apirorrete
peoommendation would e made for esteblishing new bricke-
works. as it we pointed out earlier it is hish time
thet countries locztad in tiese sub-regions should start
establishing new brickworke in crder to satisfy the
denand for such material. '

No information is availeble on the capacitiesa of
triekworks located in the sub-region of Lust Lfrica.
Phus no specific comments could be made on countries
located in this sub-region.

The present perer has tried to point out the general
situation in the four sub-regions a&s far as the demand
and supply of clay building materials is concerned.
Detailed study of each country has to be carried out in
order tu meke conclusive recommendations applicable to
a particular ecountry,




Gonmampti - nd cvallebility of mortar materials.

st stusea sl 1. e

To ti= knewlicr o of the writer, no sublisheqd statistical
dria 1s av. o uble on production and consunption of
meterials alh s lime ard grpsum [or the Afriean
countrics lecates in bhe four sub-repgiong,

However, the couent production (using to full capacity
presently ..itriled factories) and shortfall for 1970
has been est  ied and reported' ' - (sce Table X1),

Table XI - :~'inated oroduction snd shortfall of Pori~

land cenent for the four cub-resiors of Africa,

Sub-region North West Central iagt fQotal for
. Africa Africa Africa africa the four

- , — guh-regions

ton (in 1000 sene) 5:200 1,000 1,300 2,100 3,600

sub=region

f?ﬁ”{’ééé%x 3,300 3,500 200 " 400 7,400
Total for ench 8,500 4,500 - 1,500 2,500

West Africa nas the liighest shortfall (3.5 times its
producticn) =nl Iast ifrica shows the least shortfell
(about 1/5 of its produection). Additional information

2
on future dewsands for Pertland cenent for the four sube
regions can be seen from Table IX Page 18,

"I S g e, .
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4. Conclusions und reconmendztionsg

4.1

4.2

4.3

4.4

4.5

4.6

Recent trends and expected growih of the varlatng cetlivit
in Africae indicatgthat the clay building naterials el by
production should be increaced ang improved ir cueliie.

/hen one considers Africen ccuniries by sud-region (iiorth,
Vest, Centrel and East) brickworks ingtalled only in jjepe+
Africa have %he capacity to satisic the yresent (1970) oo,
for olay building materials. Hoviever, if one excmines the
clay buildirg materials production in each country loc:ted
in this sub-region, it could be scen that Sudan end Libya
are not producing enough,

The situation in the rest three sub-regions is different

. from that of North Afriea. The full capacities of briri-

-4

works laceted in these sub-regions shorifull of the Frocent

(1970) demand for olay building nmeteriula,

Unlees immediate steps are taken to establish new hricivovks,

- sspecially in the above mentioned three sub~re iong, the

vig

repid grovkin the demsnd for clay building meterisls
combined with the Jorulation exrlosion will have unf-veurii.o
effects on the progress of the building industry and
housing schemes of Africa, If the high demand for elesy
building meterials is rot counteracted by higher vroauci:i
clay building materials will be nore expenstve than whnt
Shey cost to-dey, and thus only few peopdd would be atle

to build and own houses.

’

In order to tackle this acute problem of shortage of clay
building meterials in Africa, it is suggested that ULIn0
in collaboration with the UN Housing, Building and Planuing,
and ECA should establish a treining centre for clay building
materials technologists end at the same time should make
available expert advisors to those gevernments who seek for

- such assistances.

Por rural éenatruction works simpler and cheaper ways of

producing cley building materizls should be thourht for




4.7

4.8
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pnd int-odnced to Aflrican countries. One way of prdducing
resatively chearer cad at the same time strong enou;h and
,durable cizy tuilding materinls i:s to use stahilized soils
and scili blocks, '

In the urben arems the shortage in the supply of clay building
materidls coula be overcome to a certain extent by introducirg
the proeoduction end use of new building such as concrete bloec' s
ciporex, vlastics etc., In some countries where raw materials
amd knowhow are available, it might be more economical and
chezper to produce and use such meterials in place of clay
building materisils,

It is obvious that statisticel deta are essential for estimati:
futre supply «nd demand for any material. The prerent
situaticn in regard to statistiicel data on the supply and
demand for caly building materizls is not satisfactory. Such

8 condition makes difficult, if noct impossible, to make
appropriate forecasts of futre demand anda supply. In order

to lessen this difficulty it is suggested that ECA should
approach african couniries and inform then the urefulness of
such Jduta. If possible & semirnar should be organised by ECA

in which people dealing with the collection and publishing
statistical abstracts Irom African countries will particijate
and discuss waye and meens of improving statistical information
on building matericls,
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