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CHAPTER I
INTROIY CTION

1. One of the obstacles to a low-cos+t housing programme in the Wes+t

. African sub-region is the limited supply of building-matérials.lOGally
hprod#ced, VThe present report will deal with some of the more‘genefél
'featurés.of techincal and economic problems £hat.the cement—based’
ﬁuil&inglmaterials-industries need to face in order to_contribute "~ - .-
to the. economioc and social progress of the countries in general and in

partlcular, 1o the improvement of their housing conditions. .

24 Great'importanée is given to the marimim use of'lobal nafﬁrél -
resounsen: and the replasement of imports by building materials domestioally
produced This action is highly desirable in order o encourage the
establlshment of additional building materials enterprises and 1ncrease

- the productlvity of existing concerns,

S 3. It is well known that the resources available for the constructlon
of low—¢oSt houses are very limited compared to the vast soclal needs
derived from the high rate of. populatlon growth, the- pace of urbanization
“and: the unhealthy condltlons of the magorlty of dwelllngs both in urban

Tand. din rural areas.

; 4; The maln cause of this problem is the large gap between the cost

 of bulldlng materials and components and the 10Whpay1ng capao;ty of the
maaorlty of the- population. Gonsequently, it beoomes essentlal to

} reduce the cost of paterials by 1ncr3351ng the product1v1ty of the
equlpment and of the labour force. This cannot be achieved without the '

: establlshment of new industrial concerns and the expansion of those

whioch already exist. But ir order for further industries to be devaloped,
a sufflclent demand for their products must be provided,

Be The oeﬁent—based broducts are frequently and rightly associasted w1th
sconomies in construction costg, The development of the cement~based
industries is an esmential step %o be taken in order to achieve the
objsotive of narrowing the gap between building costs and the inocome

of the overwhelming mase of tho population in need of housing.
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CEADPTHER X7
ROIS ARD LHMPORITANCE OF (BNEN--PASED MATERIAILS
A, Materials in uge in housine in West Afrina

. 647 The uge nf consni~bzasd bullding materials in housing construction
~im the West African couniries ig growing at a relatively high'rate"

and constitutes a la arge seclor in the u% 11Lzaﬁ10n of cement. TIn receny
.;yearé,ﬂdemehﬁ products have gradually: rsplaoed other traditiondl buile

4

s ding materials in use in ool ro suckh o8 timber.ond m1d brleks. This

trend is reflected in #he con sonagrowth of ‘cement consumptlon ‘and

the corresponding .expansion of the cement-~based industries, -

niTem Facteries’ producing one kind or- another of cement~based bfbdﬁ&ts
are’ found in alimogt all -of the counitries of ﬁhe“Wést’Af%icaﬁ'Suﬁmrégion.
Z:At oné end there arc.ﬂ“efhbrlcatﬁé panel faotorise using‘mééhaﬁizéd'
techniques and, at the oth r; small installations nod requiring subsban—
"tlal invesiment and @ggipmént Tor the production of materials near the
bulldlﬂﬂ site uuch ag bloqksg'pipes,aﬂd Light precast elements, The-
,JastSuoamcerenm Lnuqu“y is D@ﬂinning‘to have .an: important domestie

‘market als _ Thr & one basic material in roof: construc—

tion for low—zrcow“ Qurrently, however, the corrugated
iron sheet is L%Lli the main roof Cing material, especially in urban

houslng.

8. ‘The fo?lowmpg table glves a roigh picture of the building materials

used today En ﬂuvﬁ1“ ng. arbfn-areae, ag well as an indication of the-

natural resources and matorials available in the West African countries.,
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TABIE 1 {cont'd)
Mali earth™ - mid ~bricks- .“P.. S leiogdonerete s -t bricks - ClI, brick factory
. soil-cement - cenent _ sheetis - future sanitary ware factory
HHB@ blocks blocks o Kaolin deposits
‘marble
cement plant under
construction
Niger ' earth cement cement  C.I. Kaolin, wmwmmbmdw @m@omw&m
tile blocks . sheets cement
concrete bricks timber
floor hollow brick factory
bricks proposed precast
; T concrete wHo@SOdm‘mﬁw
“gemént tile factories
Nigeria cearth and  md-bricks timber poles  cement bricks c.I. cement
concrete I - floor cement sheets timber
tiles blocks aluminium  clay
weood sheets plywood
asbestos- iron sheets factory for
cement galvanizing and corrugating
sheets aluminium sheets
HHBmm&oBm
- ecal
" asbestos-cement plants
. - presgressed concrete
Senegal earth -’ - cement’ thatch roof- - cement cement c.1. cement
" and ‘blocks tiles blocks sheets olay, meph
ccnerete mud-bricks caluminium o timber . .
. - -sheets ,mmdwmaomlomsmsd meSd
agbéstiog— limestone
coement brick factory
D . . sheets
Sierra Lecne earth . gtone . thatch roof concrete cement c.1. stone quarrying
- mud bricks . wood | ... blocks —  sheets . timber
Comas oo bricks ~o-elsy
stone study on oowﬁsmm&mg Q H

sheets
gtudy for small reinfore-
ing bars plant
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9. In order to improve the guality of construction} there is a wide
scope for expsnesion in the uses of cement—basedrbuilding‘materials,
but ways t0 reduce costs by increasing produaﬁivity'in théir manufacture

ag well ag in the congtruction methods must always be kept in mind.

B. Cement utilization in the Gement-baséd materials

10. Coment enters extensively into‘construotion activitiés. rAssociated
with other materials it can be used in any type of construction. Amongst
ite many uges, its function as the basic material for conéfeté ié'pérhaps
the most important. The fechniocal versatility of cement in conjunction
with a range of aggregates, and reinforcing Where}apprOPriate'héé:p?omoted
ite widespresad use. Equally_signifioantfare,the goonomies agsociated
with the use of concrete as a building material. These are many and
varied and include <first cost, site costs.and cost economies arisiﬁg out
of the extension of modern féotory methods in the concrete producis
induptry and the building tpad§54 Preoaét ooncrefe has become inérﬁasingly
popular, since the quality ofﬁfbe ingredients, their pr0portions,.mixing,
placing and curing can be mo?é easi1y controlled. This advantage is |
being rapidly realized in fres§ conerete mixes ag well by the manufaoture

of ready mixed concrete.

1i. Materials handling oogts:are frequently reduced by the extensive use
of conerete as a building material, owing to the multiplicity of 1%s
possible applications on any Sﬁe building site., It can be used for
access roads, for fleooring, fo? foundations, for reinforced structural
members, and for walls and suffaoes. Moreovef; it can be cast in a
great variety of forms, either in situ or prepast at the building site.
The following examples demonéfraté:the,extant3to which low-cogt houging

in particular depend on cemép#%béSed materials.

12. To produce one oubio metrggof ooncrefe, an. average of 300 kgs. of
cement, mne-~half cubie metre'of sand, and. one cubic metre of coaﬁse
aggregate are required, and't&é weight is aporoximately 2,300 kgé. Theseo
figures are close encugh forifﬁe estimates of cement utilization Ffor the
purpoge of the prezent study}?ilf=the wgight of a non-reinforced conorete

element ie known, approximateiyrqne—sevénth or 14 per cent of this welght
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is the quantity of ‘coment required“fd produde‘it, and 28_pengcent ig
the quantity of sand -and 56 per cend the quantity of aggrogate.
‘ For exampls, a 50 sgquare metre gite prefabricated housge with cocncrete
floor; walle and flat slab roof requires 6 tons of cement, 10 mBOf sand,
} 20 m3 avarse aggregate and 1 ton of:réinforcemenﬁ bars.
13. The following is a detailed breakdown of the cement requirement for
three types of construction methods for. a low-cost house 'z o
o TABLE 2
~ Site prefabricated conerete ganel house, concrete floows, walls and roof
- . Coarge :}":p;
Material Arga Thickness Total  Cement Sand Ag ggate Reinforcement
(@) " (om) 'V?_lgx;e (kg )a/ (n°) ﬁ ) (kg)
| . 7 - . :
Floow concrete . 50 6 3. 900 1.5 30 e
Walls concreits | ) A S
(3.2 kg, we 8 8 2,400 4.0 8.0 320
reinforcegent .. - o oo
A per m°).
Roof concrete , B U S - L
T kg. N ) , : U
reinforgement 0 10 . 6 LB 30 0 60 630
Jper m-) S o e
Foundation conorete - 45 ML 40 . 1.8 540 0.9 1.8 0
Total o 5640 9.4 18,8 . . go0
Total including waste. = ° S 6,000 10,0 . 20.0 1,000
Amornt required for cnme . - - R | | G.2 LY T
gguare metre of encloged area e 120 (300 kg.) (600kg.) 20

2/ Concrote mix ;. 142.4. or 300 kg. per m>

- Total weight of +he materials: 6 tons cement D
. A 15 tons eand (10 m3)u_ R
30 tons aggregate (20 m3)
L ton reinforcement
52 or 1;04C kg. por sqQuare metre
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14, When using concrete blocks. for the walls, concrete floor, and asbestog—

cement: corrugated sheets for_roofing for the sane type

consumptlon will be as followss .

TABLE 3

Conventlanblly constructed housas

of house, the -cemont

Arﬁa Thicknesg Total :Cement Sagd Coarge

1

o/ 1.3.3 mix

il

To produce a 10 cm block = kg. osmenti 1.2 kg. or for

To produce.a 15 em block = kg, cemehf:

]
H

2+1 kg. or for

kg, cement e 3a4 kg. or for
v/ Information from ngerlte Asbestos Cement Products.

To produce a 20 om block

- Total weight ! of the mater:als - cement =

agbestos o

one m2 of wall

Asbestosn
Matorial (n%) V?lg?e A{kg.)a/ () hggregate  (kg.)
n .
Floor conorets - 50 - g on 3 900 1.5 3:0 -
i Wallg cement = . . T | |
- " blocksa 100 15 om | (includin 25400 . 4,6 4.6 -
(115 om ) A : -1 hollows?
Roof - asbestos~ 60 ‘ total - (85%)
cement - (13 Kg./m3V3 weight 660 — - 120
gheets . 780 kg,

Foundation concrete 45‘ML : SOLomE/ :552.70 : T10 1.4 2.7 ' -
Total | o 4,670 7.5 10,3 120
Total including waste . 5,000 8.0 11.0 130
Amount regquired for one : o
89. metre of enclosed o o 1000  0.16 Q.22 " 2.6
area : : (240 kg.) (330 ) _

;/ 10 x 20 x 40 cement blook 10 em) Welghts each 8 5 kg. -~ 125 bleckg = 1 m§‘=

! 15 x 20-x 40 cement block 15 em} weights each 14 kg, - 84 =1 m3

20 x 20 x 40 oement block (20 cm) welghts each 24 kg, - 6245 = 1nm

Tequires 14 kg,

cement

one m2 of wall requires 24 kg,

rand =12.0 tons

aggregate *16.0 tong

5 cement
one m- of wall reqguires 39 kg
cement
5.0 tons
1,30 kg,

33.5 tons or 670 kg,
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15+ To manufacture 1,-000..123-2 of concrete blocks (with a mix 1 cement,

3 of sand and 3 of gravel), the,follcwiﬁg material-coneumpﬁion'is“reqﬁired:

TABLE 4 "
- Cement blccke for ten houses of 100 I of wall ores eagh

: S ‘Tﬁickﬁeee Nc;‘of ‘No, of For 1,000 m? of wall. .. Weighi
Type of blook of ‘'wall blcgks blcgke Cement Sagd Gragel_ tong
- ome M _m” ~hong S~ .m” blocks
10x20 x40 om 10 S less 125 15. 30 30 106.2
B o N | (45.3 o
: tons
15x20% 40 .15 . 12.5 84  25.0 50 50 17540
' _ o o . .(75tone).. o
20x20x 40 . 20 - 12.5-° . 62,5 43.0 - 86.0 " . 86.0° 300.0
: - (129 . S
' tone)_

16. To build concrefe wallg for fen houses (1,000 m2 wall area) approxima—
tely 15 tong of cement for a 10 eom thick wall, 25 tone for a 15 on thlck
wall and 43 tons fcr & 20 cm thick Wall are requlred. Also requlred

3 3

are 60 m~ of aggregates for the first thin Wall, 100 m fcr the medlum

thick wall, and 3.72 m3 for 'bhe 20 om th:l_ck: Wall.

17. Fcr the ccnstructlon of 1,000 panel ‘prefabricated concrete houses .
for 10W~1ncome groups, 6,000 tuns of cemeng 10,000 m3 of mand, 20,000 m3
of coarse aggregate end 1, 000 tcns of reinforoement bars ars regquired..

18, When the ccncrete roof ie replaced by asbestos—cement sheets, the-
concrete walle by cement blccke and a floor construction gimilar 4o the-
ample abOVe, the materlale requlred for 1, OOO houses will be 2., .-~
5,000 tons cementQS,OOO m3 sand 11,000-m3c0aree aggregate 130 tonm
_ _ aebeetoa
If the concrete flccr elab could be replaced, in gone areas, by the usge
of cement floor tiles, it might be poesible to reduce the amount of cement.

required but probably not possible to reduce the price of the individual




B/ CN.14/, INR/lM
Page 10 ST _ .

houge. The production of mosaio and terrazo floors .could be encouraged ..
since the equipment does not require large capital and may be locally
eenstructed without any seriocus d.i'fficulty.

19. The utlllzatlon of cement in other cememt—based bulldlng mateglals
industries wuch as pipes- ‘and other precast olements is diffioult $0
estimate due t0 the dlverslty of products, and-its-lmportanoehis rela--
*t1vely smaller when oompared Wlth the volume of materlals requlred for
Walls, floor, roof and foundatlons, ag already disoussed earlier in ﬁhis
-report. Cement-based bulldlng materials will thug have an increasing

importance in the constructlon of low-income houslng.

20, In a study prepared for the Central American region on the congiruction

of 20,000 low—cogt hous;ng units, it wag found that the cement-based building
materlals represent 35 per cent of the cost of all materials and equipment

necesgary to produce a house coating s ﬁl,?DO;/ Conecrete or cement A
tile was uged for the ﬁloor, conerete blocks for the walls, and agbestos—
oemen®.or reinforced conorets slab for the roof. - Only ome country out of
gix uged olay tiles as roofing material and brick for ths conatructlon of
the walls. ' ' ' ' o )

21, It 1s expected that the use of cement products in floor construotlon

in the West Afrlcan sub—reglon w1ll 1ncrease at a fast rate, since it is
economical and sultable for the ollmatlc condltlons of the area, Cement
block in wall congtruction will contlnue to be used, and the use of olay
bricks will continue in many countries as well ag local methods of wall '
congtruction ueging adobe, mad. brlcks ‘and stablllzed s01l Wlth other blndlng

agents differing Prém. cement.

22. As f&7 ap roof’construotlon is concerned, asbéstos—cemant will play

an important role in’ the markat but vorrugated iron and aluminlum sheets.
might sontinue to be popular, partlcularly in countries whieh produce them.
In!rgralﬂareag, if large xedqotions;in prices of roof materials -are not

realized the thatoh roof might continue to be the main material.

3/ :E/GN.-12/-055?7.$04/.17,ECLA0.3
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GHAP‘I‘ER 11T o
AN A.PPRAISAL OF THE PRESENT STATUS OF THE cmﬁmw—msw II\TDUSTRIES

A.  Concrete Products

23, The domegtic avallablllty end wtilization of conerete produots

vary greatly among the countries of the eubmreglon." In eountrles such

as ngerle and CGhana and to a somewhat lesser extent in Senegal and ‘

Ivory Goest, the domestlc 1ndustry ig well developed and offers a wide
range of dlverse conorete producte. In Abeokuta, ngerla, the ngerlan
Prestressed Qoriorete Company fabriocates llght to heavy structural components
for floor and bridge- conetrucﬁlone as Well as precaet electrio transmlselon
polee, fence grllls, etc. The Anglo~0anad1an Cement Gomapny in Lagos
likewise pro&uees a range of cement-producte, 1nclud1ng concrete blocks,
floor slabs and other concrete precast items. A number of smaller enter-
priges manufacture concrete and terrazo tllee, concreto pipes, hollow-
blocks and. 8O om, Such entefpriees are furthermcre”widely digtributed
throughout the country and -are fairly efficiently’ opereted. “In addition,
produetlcne,eepeclally of ‘conerete blooks based on modest eguipment are
extensively;unﬂertaken._ﬂAeoording to the 1962 industrial census the -

gross output of. seme 20~eefabliehmenﬁs wag valued at over 1.3 million
with a valus added of . nearly 0.8 mllllon, the employment being of the

order of 2, 000 persons.

24, Aceordlng to the Ghana Industrlal Ceneue of 1962, the number of
concrete producte eetabllshmente was reported to be 118 with an employh
ment flgure of ‘over 1,200 pereone. Furthermore, in eubsequent Jeare a
notable’ expan81on of the 1nduetry was noted to have taken place 1n
reeponee o' incceased constructlon act1v1t1es. Beeldes new and Well—
equlpped 1netallat10ne, a panel prefabrlcatlon plant Was put up frOm'i
which productlon iz expeoted to begin in the riear future.' Thls and tﬁe
,faotory in. Gulnea are the only modern panel prefabrlcatlon operations

in. the sub—reglon._

25+ Im Senegal ‘and the Ivory Coaet, produotlon of concrete componente

is mainly undertaken by building contractorg., Even g0, there are a
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Tew egtablishments whick operate on 1nduetr1al bagige. Ten such
eetabllshmente were reported 50 be oPerablng in Senegal xn 1962, In

' the Iv0ry Coaet, ‘the turnover of the 1nduetry wag CFA frafos 250 million
in 1960 and the estimate for 1965 i expected‘we veach some CHFA francs
400;11:.11101:1° L ‘ The concrete produebe enterprlee SABM, which
operates 1n Abldaaﬁ and Bouake as. Well ae 1n Daker and Cenakry 13 ) l
typleal eet—up of lts kind in Weet Afrlee. Ite products 1nclude f
bloeke, plpes, fen01ng grilles, cleuetrae, road kerbs, wash beelne,
;eeptlc tanke, preetreeeed preeaet unlte etc. . Production is based
_fon 81mp1e but effectlve manufaoturlng unjte Whlch are -essentially.
..labour«mtensz.ve m operat:l.on. Ne:.ther -Lhe mixmg of concrete nor the
handling, etacklng and eurlng of 1ts preduete elalms the eoPhletlcate&
'meehanized processes now belng used extenslvely in the 1ndustr1allzed

countrlesa

26.. 'In the majority of the other. comtries:of the sub-region; the
eenerete-produets-induetrj.hae not made-much progress.- Generally,'tﬁe
- major activities in this area are underiteken -eithéer by the- large corigtruo—
tion firms for their own needs or:arbisan productions based on simple-

hand—operated presses. SandWichedwbetWeﬂnﬁthesehtWO*Operations,'Wellé

established and :somewhat efficiently operated enterprises are, nevefﬁhelese;

occagionally encountered. It can in.general.he,obeervedéthef'eeeh~eeuntry
hag at least one concretse products installation preducing cne or mére -
types of producte. Such emterprlees aB, GEBVITO (Entreprlses des B@%ons
Vlbres Togolals) 1n Lome; Aeler et Belon 1n Gotonou, Munerlz & Company

1n Monrov1a, and ethers 1n Mall, Upper Volta, ete,, differ from each.
other only 1n the extent of thelr aet1v1tles. Government . publle worke
departments aleo underteke pro&uetlens of, concrete items. Notable
examples ere thOSe of Ghene and, et a lees 1nten51ve degree, thoge of |

Gambla and Slerra Leone. _
27+ - The main features and eharaeterietiee’of the concrete<based  inmdusiries
in the West African ccuntrlee can best be vigualized at ‘thseir partlcualr

levels of operatlons._ At the bottom of the scale are the Wldely diffuged

artlsenal and semi—artlsanal operetlone. Theee activities:are. almost

A
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. wholly limited to.the production of concrete, sanderete or soil-bement

blocks. Production is offen intermittent depending on demand for the

products, and the operation is normally carried out in simple hand-operated
'.presses'under an improvised shed. The monthly ‘cemeént input does not
cat-the most exceed 10 %onsgs, Such activities are generally undertaken

- -in-urban and semi—urban areas by African entrepreneuis as a sideline

to;otherfoccupétionsa"Evidentiy”investmenﬁs in equipmént and: toolsg

are -low and g0 alsoc aro overheads. The?quality of  the ﬁfoddcts“is genesrally

poor but prices are lows

28, The next higher level of activity in this indusiry cdould embrace
the  individual entfepreneur as well as building contractors and’

. government departménts producing their own building materials inclu~
ding cement—products, Automatic presses are normally used zand
generally the operation is well organized. Workghops built in more
durable materials are erected but investments are still modesti, The
aotivities of the enterprises could be defined by the monthly cement
input which could be anywhere between 10 = 50 tons. The quality of
the products is much superior to'the artisan-produced ones and prices
are also higher, Generally, however, the activity in this group is.
limited in its range of products. The individual entrepreneur is -
limited +o.the production of one or two productsa by'méohaﬂiﬁéd'br:7
semi-mechanized means sometimes extending his.actiVity fc*bthér ?roducts
by improvising with moulds and shutters by manual means. The same is
true of Buiidiﬁg céﬁtractors.and:government direct 1abour:operations
fép énpther feaséhs namely their legitimate desire not to exitend their
acfivifiss‘beyqndiﬁheir_imme@iate and normal requiremeﬁts:ofAbasio

concrets products.

29+ The 1ack-9f-a gsufficiently large ma:ke$ ig the main reasgon for
limiting.the level of activity of this group, but it is also irue that
limitations in the local availability of & range of concréete products
hampers the growth of the market in that architects and éngiﬁeers'aré
npt.in:a.positioh to specify theme products. It ig not casy o say =

which side ghould break thig vicious circle. WNevertheless,; experience
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- in .other. countries has shown that the key to the dynamio growth of the
cement products industries lies in the initiative, drive, technical -
know-how, and salesmanship of individual entrepreneurs besideg the.
indigputable qualities of cement products.. Obviously, the-absencefof
an assured market would not attract-foreign investors. That the cement
products iﬁdustries are limited to such modest activities in. the majority -
of countries of the sub-region mlght therefore be attributed to the -

;absence of looal entrepreneurs with the qualities enumerated above.

30. 4% the top of the acale are found the well-equipped and highly
organlzed establlshmente geared for large productions of a wide '
range of cement products._ The monthly - cement input could bhe congi~
derably over 100 tons. In thege cages, investments are of a much
higher order than for the group mentioned earlier. Larger and more
mechanired productive units are employed and, in addition; mechanical
handling and batching of meterials is iikely to be the rule rather.
than the exception. These enterprlsee enjoy relatively larger
marketc but they also cresate demand in that they can offer a wide
range of  Products and promote thelr marketing. . They require highly
trained technlelans .and labourers in order to ensure a hlgh gquality
for thelr products and to.cope with the complex technical problems
1nvolved 1n febricating such materiale as prestressed. Pprecast com—:

ponente, fabricated panels), etc:‘

31, Buch enterprlses are-almoat ﬁhoily'owned and operated by
expatriates,fWho-Were:in'the firet place attracted by the prosﬁecteﬁ
-ofa large=local demand., - That is why operatlone ‘of these magnltudes

are’” today limited to only a Few countrles of : the eub—reglon, notably
Nigeria and Ghana. But the prospects for increased oementwproducts '
utilization in preferance b0 substitute materials are good. No doubb,
(if entrepreneurs were to overlook the initial riskiness of launching -
larger scale activities of cement—produots manufacture, that the
undertaklng would soon be. profltable can be forecast with gome certalnty.
In Gulnea, for example, a state panel prefabrication plant wag estab-

llshed 1n_sprte of a demand fqr cement-products, which is not far -
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‘different from many of the other countries of the eubwreglon. leenr

8 leloy of building material utlllzatlon and allecatlon Whlch favours
the: domestlc 1ndustry, there is no reaSOn why the enterprlse should not 5
prove profitable. "In® Togo, at Teast one 1arge Lnstallat;on operaﬁes,

successfully.

32, It is sometimes pointed out that artlsanally produced cement—. - -l

products are: przced 50 low that this acts as a dlSlncentlve o

however, be remembered that artisan and semi~artisan. productlons' ‘

'fﬁ'are llmlted to & few producte oniz, malnly concretea blocks. Numeroue

other products | remaln to interest investors., Besides, tha need for

producte conformlng to etandard epeclflcatlone of quallty, shape and -

“8ize, reeerves 1o 1ndustr1al productlon the whole rangs of cement—products.

Furthermore, the Tact that coeetwuﬂt1on invesiments larg ely take place

'_efln the publlc Bector ensures the magor Share of +the market to indusitrially

produced cement rroducts.

33 The ex#faotory pricsg of the products do not vary elgnlflcantly
among countrles in gpite of differing seales of operations and input
supply. oondltlons. Table 5 helow demonsirates this: gituation for

four eelected countries in the sub-region. It will be noted that the

__emaller 1nsta11at10ns in Dahomey and’ Sierra Leone are highly competi—

tive tef“he larger ones of ngerlao The examplee glven are evidently

not repreientatlve or exhaustive encugh to permlt the drawing of any
flrm conoluslons as to economlee of scale in the cement-producte industry.

But it could nevertheless be obgerved that highly efficient and econtmis -

"*productlve unlts are avallable for any given level of cperation in the

1ndustry._ Thus, with a small automatlo press, the cost of producing

a. concrete block ig not llkely to be dlfferent from one produced from a

'larger prees.

'34; Thls-does not mean that there are no advantages 10 be gained from

economies of scale in the indsutry. TFar ffom'it‘ The larger operatlons
have advantages of minimizing overhead ocosto through larger and more '

varied productions and through lower employment lovels than the smaller
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operatio_nsa Moreéver, the larger Operations are betisr placed to:.
negotiafe‘better'purdhase_prices_cf inpuip (cement5-sandg‘aggregafes;

ete;) Givéﬁ & cartaiﬁ price level for the.productions, thé.lafge opérations
stéﬁd'tb sepure_ponéidgrably higher profit marging than the smaller -

operations anyway.

5|

TABLT 5

Ex~Factory Prices of Conérete Products in Selected West African Countries.

L

Size of ' _ o o .
Operation . Concrete Blocks. Pipeg . Other Products
in monthly - L Frice T T Ppia - Price
Gountry Gemeént re— Size Usk Size _ LU wcnarks 0 US$
Quirement. . . © per : per
(tons) . PGe . - . pe.
Dahomey . .o=ut 30 @ 10 x 20 x 40 "OplQ - “ - - Precagt;
A TR o e Lo . Toot~paths 24 per
1 - - Ot-paths
%5 x 20 = 40_ 071413‘ . ' : kerbs ton
20 x 20'xz 40 0.18 - . = grilles,de
‘ -Pprecast
~slab - 6 per
= ‘m
Cuinea .. 10x20x40 0,10 - - 4 -
15 x 20 % 40  .0.26° - - . . -
20 x 20 x 40 0,31 = =~ | - - -
Nigeria 100 10 x 22.5x45 ~0.17 10 em. dia.”  0.70 Precast )
i S ' _ : kerba = g 28 per
‘ _— ' . foot-, ten
_;5 X 22.5x45 0.25 45 om. dia.  4.48 pebhs g
22.5322 ,5x45 - 0.28 60 cm, dia. 5»10 etec,
Slerra Leons 50 - - 10 x 22.5m45 0.18 30 om. dia,  2.20 Paving”
o 15 % 22.5245  0.25 45 cm. dia. . 3,10 Slabs, 22 per
22.5%22.5%45  0.32 60 om. dis. 4,20 Kerbsyetw, 77 FO
' Precast 30
- slabs - per
- ton

Source: HECA Mission Reports (vu:ious),
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35, Tt would.appear reasonable t0 assume that the prices of cement
products. in the coggtal countrles of the gub-region on the average
fall in #he range of US$15 for concrete blocks, US$20 for -conorete
plpes, US$E5Hfor_oement.tlles.and US$30 for other precast elements.
The mogt important:component of the cost of production is the material
inputsAwhich,are,likely to aqcount_fort60—?0;perjcent,reementVaccqunting
for the-largest eha:e_in thig cogt. The price of -cement is the major
determinant of.cosﬁ, - The above figures are therefore likely to ba
excsadod By substantisl margins for the land-locked sountries of the
sub-region. - Thug in . Upper Yblta,-the priee-of-concrete‘hloeke‘is_ -
around US$2O per. ton and. 1n.Naur1tani“ and Guinea, where the prioce-
ofﬁcement im hlgher:than_ln other ecoastal countrleelé prices . of
blocks. afé’USﬁlY-and US$l9,}respeetively.

Be Aebestos Cement Pro&ucte

36. The eltuatlcn as regavdg the asbestoawcementnpreducts lndustry

ig more preelse and more easily identifiable than tho coment products
lnduetriee A the submreglon,f There are rnly three factoriés in the' wh‘lc«
| sub—reglon, “4wo 'of which, moreover, are leooated in ons country - ngerlaa
Furthermore, “thegse threo: faetorles ‘ave & Very recent’ development tha

oldest clainsg five years of activity and the youngest one year.-

37. Im ngerla the two fautorlee are those of the Turn er Asbestcs— :
Cemeéint Company ‘Ttd. at Emerie—Faugn and Asbestos—-ﬂe.ment Products Ltd, _

at Ikega.‘ The Turner Asbestos—Cement Company ig a 301nt venturn between
the- GOVernment of the Bastern Region and Turner Asbestoe Ccmpany (UK)..
The factory wag pubt up at a ooapt of appreximately. US$4 mllllon.'ziﬁ o
1963, 1t starte& the produotlon of corrugated and flat sheets as Well
Es sdhe moulded ‘products.  The installed productive capaclty for the‘i
‘fabuve—mentmoned factory im 10,000 tons per year. Tn- 1964, thim: Compahy :

‘#lgo started the production of pressure plper, ‘roof and goil dralnagc

Colplipesy fuel pipes, ete. The Turner Asbestog-Cement Company Ltd. employ.

250 loeal- workers and ten forelgn employees requlrlng US$16 000 for

generating one job.

1/ See Doo. E/CW.14/INR/117, hugust 1966
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38, " The Asbestos—Cement Products - Co. Ltd,9 which gtarted. produdtiord in
1961 #ith & ‘capital" 62 U3$2.8 mllllon, is a subsidiary iof the Bternit
Gréup with the par%lclpatlon of the Western Nigeria Development :

Corporation-and other private gharehdlders. The production capacity

" ipéryearigt 18,000 ‘tona of ‘sheet products ‘and 12,500 tons of pipe

* “products 'Moulded ‘pieces’ wuch’'ds rain pipes and accessories, water:

‘téﬁks’aﬁd-éepfic*%anks-are.alsb'produeed;f‘The'approximatechSt‘ofr

in8talled iachinery is [ US$980;000 for producing asbegtos—cement
sheets andUS$1,200,000 for producing pipe products, which means that
US$54'1§‘ﬁéquiféd“to1pr0duqefohe:ton‘of sheets and US$96 to.produce
oné“%qn'of“aébestOSacéﬁént'pipes; " Thé factory employs betwsen 175"
an® 200 local workers and five foreigm workers. Some zgbestos—cement
products such as channel rodf'aréibeginning to be exported 46 Chaha,
Liberia, Togo and Dahomey, and there is a clear possibility for
1ncrea51ng the export market t0 uhe coastal areas of West and Eﬁu;-
torlal Afrlca.‘ ‘ B S o

| STt

39 The seoand country 1n West. Afrlca that produces asbestos—cement

e building materials is Senegal whose plant started production.in . .
efotober 1965 with & capital of US$750,000. for menufacturing 12,000

tons ofﬁashestos—cement products-yearly. The,factory_employgV105j‘ .
loeal workers and fl‘V'e forelgn Workers.

A0 In addltlon, Ghana and the Ivory Coast have advanced progects ;7

s £OT. BEbOS tOB-coment production: In 1964, a German firm. signed a

Jisgontract with the Governmgn*® of Ghana Tor f;’ma"l'cing an. asﬁestos—zéem-en't

Laetory at Te&a;b

The agreenen’ oalls for an. 1nvestment of US$3,600 OOO

- for. sheet,productlon 0£..24,000. tons per.year and the productlon of

485000, tons-of pipes, thus g1v1ng an investment of US$.-86 for the. produo-

tasn'gf one metric ton, of asbesjos—ugment bulldlng materlal-_ A.projeet
for an, asbestog—cement @1ant fox. Abldgan w1th N capaclty of 8 000 tone

DET. year . of . sheet producﬁs and 4,000 tons .of pipe. products has been studled.
The. prOJect is expected, 4o be‘carrled Lout befyween. 1965 and 1970, The,

investment required iz estimated at US$1,2004000. . - . R T
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4l. The main reason that could be indicated %0 explain the lag in

.the development of thig industry is.perhaps the problem;of varketing

of the}product in West Africa. While asbestos~bemenﬁ.prqducts display
éiceliént‘qualities s roofing, sheeting and drainage materials, they
nevertﬁéléss_have & high weighthtofdogf fatiq and furthermqre they suffer
frbm.é bigh breakage incidence in haﬁdiing and, franspoyt. Under the
iﬁa&equaté transport facilities~prevailihg in the sub-region; asbestog-
cement Qtpdﬁgfé are‘genaially 10t competitive +o othér‘substituta
materialg, ‘Tilru_s;._c_qrruga‘ted and aluminium sheefg which could be relatively
easily‘tfaQSpo:ted o remote areag doﬁiﬂété the,roofing_materials market of
the'suﬁmfégioh;l'Further aggravating thelsitﬁaﬁion, seoohdary industries
rroducing these'materials from imported ghests arse being established,

thus seouring the advaniages of proteétiqn offered to domestic indusfrieg.
Similarlyfalso_wéldéd Pipes are beiﬁglﬁréducgdllpcally from imported
sections, thus posing stiff competition to asbéstos~cemenf pipes as well

48 conerete pipes.

42+ Thaf the two asbestos—cement factories operats succesgfully in
Nigerig éVen_though they face compéﬁition from the secondary metal
in&ustr@es_dqes not invali&éteithé above'observationsa On the contrary,
the case of Nigeria suggests the conditions which justify the setbing
up and.OPera%iOn of an asbestos—cement fTactory, Pirstly, the 1arge:&eﬁand
'(i.e., largefinlrelative magnitudes) permits the sharing out of the maricet
acpgrﬁing‘tof%éphnioal specifibationS'and the efficiency of the competiﬁg é
opérationé. ;S§cqﬁdlyy the level of urbanization attained makes the-marketing

of the peruci;relatively sasier than when +he product is aimed at smail;

remote, Wideiy'dispersed rural‘markets. Under these_cbnditions, the -
price of the p;dduot ex~-Tactory could be competitive to substitute
products. Thé prioe of US$1.20 for the cheapest asbegtogy sheet ig come -

J+
g
[
-
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8
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Co. Quantitetive Summary of ﬁhé West African Cement-Baged - Indusitry around 1965

43: The current htatub of the cement-based industries 1s summarnaed

Cin Table 6 below, based on estlmatea of 1965 productions extracted from

table 15 later on 1n the report. Thus the value of grogs output ig

estimated at Ju3+ OVer US$32 million and valué added at over US$19 million.

Some 7,750 persons are estlmated to be employed by the 1ndustrya THOSb
are .Orders of magnltudc that do not do justice to an 1ndus+ry which ha
a large potential to play an active role in the constructlon 1ndustry
of the sub~re@1on, and of Whlch the development ig within the reach of

sach country of the sub-ﬁeglon.

TABLE 6

Summarv of Quantitative Indacators of the Level of Activity of the

Cement—baged Industrles in West Airlca Around 1965 -

Bst. of Production Grogs Value o
thousand tens of Output ~ Value 4dded Employment

Cono,Prod.  4dgb. Cem. (thousand ~ (4housand

Counitor v

Prod., Us$) Us$)
Dahomey | 15 S 180 108 - 100
Gambia - : 2 - 30 - 18 30
Ghana 440 - - 6,600 3,960 1,800
Guinea - . 300 . 180 . 1o
Ivory Coast 240 -~ . 3,600 . - 2,160 1,000
Mali . 506 S 1,000 600 200
Mauritania 65 _ - 1,350 . 810 , 300
. Liberis . S 95 ¢ - - 1s425 855 4 400
. Niger . 55, ~ 71,100 640 - 200
Figeria - 740 30 - 14,700 8,820 2,800
Senegal e 110 - 1,650 . C 990 400
‘Sierra Leone . = 40 L - - 600 . 360 0 200
Togo 20 -~ 300 180 100
Upper Volta - - 35 - 7o 420 _ 120
Sub-region 1,927 300 32,535 20,1210 - 7,750

Sourcei-*Sec:etariat Estimate
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_44. In addition, the cemeni-based products are highly competitive

“”;to substitute materials even under the present underdeveloped status

'_qp.mrTﬁé?Comﬁetifivenees of Coment- zsed Products

-.‘offﬁhéfiﬁ&uéﬁry ag ig evidenced from the computations of the znext éectioﬁﬂ"'

45, In Table 7 below the prices of dlfferent oement ~baged: products

are compared o thoae of substitute materials ds “well as the costs of

various building elements »aing thege alternatlve materials. = Ivory

Coast has ‘Tbeen selected for this exerolse and it is thought that the
data taken from this country would be representatlve of the general
cogt situation in the magorlty of the countrlas of the sub~reg10n,_ The

summary of prlces and coSts is shown ¢n table 7 below,"'

, .._mJTM%EY L e
VN b/ .
Prlce of Gemenu_Based znd Subgtitute’ Mauerlals and Gosts of

Building . Blements Carried Out with These Mater1als~;

"Price Imit of Coast of
2er.  Measurement Building.

Bulgﬁ};g Element ;; Matfflal, Sgeplf;oaﬁ}og. Qg}% Unit of Building Hlement
US § Element per:Tait
1 Hollow Conc. Blooks 20%20xA0 §16 2.kge) po 0413 'umg : 6,04
: (250 kgypement). C15%20x40 Lid kg, § n 0, ;11 _ _m2 5.06
" e e 2 Y0x20x40 (21 kg) "o9i09. . mT 400
; 2 Eollow olay bricks 20x20x40 (11 ke "7 0.20  a} 8.02
Walling o ... . 15%20x40 ( 8 . kgy  0.16  m, -y 8045
Material ;-_“leng4Q (5 D kg“ ."ﬂz‘of;l oo n , 468
3 golid bricks 6x11x22 (296 kg " 0411 m2(22 cm 47.38
. thick wall)
1l Pressed Cement Tiles 20x20 m® 2.53 n? - 6.76
2 Ceramic tiles (white)l5x15 e 4438 m® 12,96
Floor 3 Grapolithic . Miles 20x20 m2 £.56 m2 10.72
a _
overs 4 Clay floor Tiles 10x10 m2 5f57- m2 13.71
5 Thermoplastic tiles 2 mm thick m° 324  n° 7.87

a/
b/

Prices are those offered to contrachors.

Costs are for finighed tasks with all necessary additional materials such a2s
mortar, jointing, etc., and making allowance for wastage but exclude complemen-—
tary works such ag excavation for drainage pipes, etc.
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PABLE 7 (continued)
| | Price Unit of - gﬁi;agi
Building . Material Specification Unit per  Measurement Elemen%
- Element S ' Unit of Building e
US$ . Element pex Uniy
IR Us$
3 C.I. Sh?fgs%ﬁ')'-'fg/loo mg 1,80 mg | 4400
(10;@22) - 63/100 m; 1,59 mg 3.68
(8 iz, 50/100 m~  1.36 - 3.34
Roofing Z criumtniun 6/10-0.90 width my 1,91 me 4.55
Material supporbing | 6/10-0.76 widﬁh . n“  2.09 m”. 4.88
3 Asbestog-cement 6 mm thick,l.25x0.873 mg 2.20 mg" 3.87
sheets 6 mm thick,1.52x0.873 m2' 1,68 m,, 3.87
6 mm thick,l.75x0.873 m,, 2.15 m, 3.87
4e5mm thick,1.52x0.873 o°  1.53 m 3.49
_ . .Diameter- _ ol
1l Ashestos—cement o010 em ml,. 1.44 ml A.43
pipes 15 cm ml 2+23 i 6440
: , 20 em ml  3.32 ml 9.00"
2 2 Concrete pipes ... Q0 enm ml 0,91 ml 3040
: L wgreinfor- (15 om ml 1.42 ml 4453
Drainage ped - {20 em ml 1.86 ml 5.59
Works - reinforoed £50 cm nl - 8.02 ml. 21.06
_ T 470 em nl 12,96 ml 45.11
3 Cagt Iron Pipes 10 om ml 6,08 oml 17.52
4 11 om ml  2.88 ml 10.63

Plastic d.z%paff)lglge

- Bource: Série des Prix Applicables aux Travaux de Batiment, Ministére des TP, o
République de la CSte~d'Iveire 1963 '

-

-
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464 It would Be’ohserved'ihat-oéﬁentpbasedﬂproducts#are-dompetiti#e
'fbr.all'typeS‘offbuilding works. For walling materials, hollow concrete
blbcksfare_donsisten%1y~oheapar than hollow. clay blocks and congiderably
" -gheaper than solid bricks, . Simiiarly, cement and grano tiles aTe.ohéaper
ihan ceramio and other clay tiles. - Plastic tiles are more- expensive
fhan’ cement tiles but less expepsivéfthaa-grano”tiles, ¥With respect

- to roofing covers, ashestos'cemenilsheets'are;highlyhcgmpetitivé_to
}both:corrugaﬁed_irop_and.aluminiumisheets,?:Only_the=lighterpcorrugated iron
sheets are cheaper than asbeStOS‘sheetsffor‘a sqﬁare metre of finished
roof, . Aluminium_ghéets@are congsistently more expensive. . Evidently,
since asbestos sheeté are heavier than equivalent sizes of~cdrrugaﬁed
‘1ron and alumlnlum shsets, they would requlre a sllghtly more expen51ve
;;rngf‘suppor$1ng framework Nevertheless,:the add1t10nal expense is
"'thougﬁt‘to be small andPOSSlbly of an 1nsignlflcant ﬂrder of magnltudu,

47,, Foerrglnage.works too,.gemenj—base&¢p1pes;are‘the,oheapestzmate-
rials aﬁ=the'marketaf_Eoria;métre.length,of-laid d:ainé,rooncreté'pipea
are the. oheapest followed. by'asbesﬁosﬂcement‘pip333'fléstic'pipes and
east iron: plpes in- thatworder.ﬁ When it comes-to. diametres” exoeedlng
60 cms. cement~base& vipes: requlre relnforclng with steel rods, but:
even then thelr prices are still oompetltlve to equivalent. diameter:

gast iron and stecl pipes.

48, It is significant to note, notwithstanding the fact that Ivory

Coast in_1963 was not produning'oement locally, that cemeni—based pro-
ducts are; én the one hand, competitive to purely domestic products

such as clay producﬁs and, on the other, to lighter and relatively more
easily transportable materlals such ag plastics and steel, The progpects
for oementmpased products will; therefore, improve further as cement

and aébestdénoemenﬁ products begin to be produced locally. While the rsla—
tive_intensity of utilization of coment products would be expected 1o

gTOW y demaﬁd for substituts materials will ceriainly not disappeare. |
Technical specifications and'choices will always ensuié markets for

each competing material,
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49 VAn‘aCtive'cement&based“industry promises Teduced donstruction
costss As has beeh noted earlier cement products can ha used exten—

S gively in puilding and othe " general ccnstructicn. In housxng, the

~i congtruction of roofs, Walls and floors between them abéount For over -

5C per cent of the total coénsiruction cost and cement~products enteﬁ intd these
elements substantially. Furthermore, a large part of drainags works

oan be satisfied by either conorete pipes or asbestos—cement o by other
fmatérialss-'Therefors;"the'prospects of -reduced prices for these products
“%through tho use of cheaper locally produced cement and through the-

sfficient organization of production will mean reduced construction

‘ecoptes aa well., e ' S

'50. Today3 the 1nten51ty of cement utlllzatlon 13 low in the sub—reglon.

In 1ow-cost urban houses and in rural houses, the predomlnant materiale

hluaed are locally found and 1mprov1sed traditional materlall. It haa

i been séen that availability of cement-based products is limifed duc

+ 40 the underdeveloped status of the cement-based industries and due
Ealso~to.the'prbblems faced in marketing the products under the prévai-
ling- level of transportation and urbanizaition. Under theso ecircumstances,
the substitute materials are more frequently utilized in the sub—reglon

as evidencsd from import statistics.



_TMPORTS AND -THE SCOPE

51« . Table 8 below suamarizes the imports of cemént—based materizls to

the countries- of the West African éuhﬂregiéni'

CHAPTLR v
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FOR - INPORT SUBSTITUTION -

Although cement—products‘

are 1ncluded, by far the wmajor share of the imports are accounted by

ashestog~cement products.
could approximately be taken-to represent the -asbostos—cement markets of

the countries.

THBLE a

It could even be-suggested that the figures

Imports of Cement-Based Products to West Afrlca in 1263

Value (US$1000)

Céuﬁtry”_ Quantisy (tbhé)j

Danomey 1,339 120
Gambiz T p18 13
Ghang’ 20,187 1,423
Guineé;. _' .s .e
Ivory Coast 44681 434
Mali 469 72
Mauritania e -
Liberia - 2,120 325
Niger rhﬁ 286 22
Nigeria 1,521 1,356
Senegal 6,804 558
SierralLeone 400 112
Togo 668 58
Upper Volta 813 69
Sub-region 45,506 4,562

Source: National-

Statistics
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F2 . uv1denzly the demand for asbehtos-cement broducts in most of the
countries of the sub—region is very small and generally does noit even
Justify & small semlnmechanlzed productive unlt of, say, 2,000 tons per
annum output, at which level of productlon costs would he so high that
the products would not be able to compete w1th the ‘inported- materlal let
alone wlth eubstltute materzale. But it-is the extent o) Whlch the sub~-
region is dependent on 1mported substltute materials that reveals the
potentlals for the development of the cement-based 1ndustr1es. Ieble,9

below. shows the extent of these 1mnorts around. 1963.

TABLE 9

Imports of Galvanized Sheets and Steel Dubee and Plpes to

: Weet Afrlca around 1963

B i ey bt i i1 ¢

Imports of Galvanlzed . '5impd%£§”6ffEéééi“TﬁBéé””w

‘ Sheets . Do and Eipes-ﬁl‘ |
. %uantlty .- Value Quantity Value .
(tons) - USHL000 (tons) US$1000
Dahomey  © . 4,741 4,089 600 187 ¢
Gambia y : 1,172 c- 258 - -
Ghana | 1,768 © U380 11,400 4,107
Guinea : - 7 l ' - - -
Ivory Coast 10,893 . 2,256 6,200 1,584
Liberia : 1,261 312 4,233 1,077
Mali | 1,983 375 - ~
Meuritania = . 403 .8 620 142
Niger f 496 107 350 101
Nigeria | 14,485 3,069 44,4700 11,410
Senegal = 8,326 1,625 54300 1,236
Sierrs Leone 5314 1,224 = -
Togo - S gqreta S sy el e
Upper Volts us o em - =
Bub remon - - 45,506 - 4,562 4,013 7 20, 020f’

Jource:  National Statistics, Yearbook of Internatlonal Trade ﬁtatlstlcs,

UN, 1963,
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53¢ Accordlng to Table 9, the subwreglon 1mpo;ted nearly 46,000 tons
et galvanlzed Sheets “and 74,000 tons of qteel tubes énd plpes,'at a cost
. of ‘seme USE $4.6 mllllon and UuwQO mllllon, respectlvely. ngerla accounted
for over 30 per cent of the imports of sheets and as much as 60 per cent
of the 1mports -of ﬁubes and pipeés. Thls occurred desplte the ex13tence

of an asbestos—~cement plant in the country.' $ubsequently, however, the
1nstallatlon of another plant has made 1t posgaible for the ngerlan
asbestos~cement industry to capture an 1ncreas1ﬂg share of the grnw1ng

demand of roofing and ‘drainage materlals.

54 . Import statistics of purely asoestos~cement produbts do not therefore
define the market for these_producﬁs;f‘Tp_importsjmust-be:addedvthe quantity
that could he captured from'su%stitﬁ%é materials-given the technicel require~
ments of the compet1n~ materlals, thelr relatlve ‘prices, thelr availability
and - equally 1mportant - taking 1nto acccunt pollcy directives regardlng

the . allocatlon and utlllzatlon of the competlng materials. Suppose it is
assumed that condltlons Were such 1n 1963 that asbe tos—=sheets could have
captured 60 per cent of the @alvanlzed sheet demand, then the hypothetiéal
market .for ashestos—sheet products could be compufed. This is done 1n-tgble
10 below; based on the :weight of the two materials per square metre of

covered space.

55« ¢ Adml"ﬁtedly9 the table is a cru&e attempt at quantlfylng the hypothet1-
cal 1963 market assumln that domeqtlc asbeﬁtos—cement industries ex1sted

and maintained their qhare of the market. The exercise is dlrectediat
a356531ng the demand for asbestcs—cement sheats. For this reason the table
might be criticized. Tor not deductlng 1mports of asbestOSMGement pipes and
other concrete products which are included in the actual figures of the '
imports’ indicated in the second column of the table, But it is thought

that the magnitude of thé deductions”is small and would not affect serlously

»

the very broad asseqsmﬂnt aimed at by the exer01qe.

. '

Lo
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56, I% would be noted from the result of the computations that the

markets for asbestos—cement shests .could have been much larger than the
':mere 1mport statistics showed The majority of countries now reveal poten=-
-_tlal asbestos~cement sheet markets considerably over 5,000 tons. per annnm.

If to this are to be added asbestos—cement pires and other moulded progucts,

the national asbestos—cement nmarkets of the majority of countries could

be 1ndlcated to have a potential current market approaching or exceeding

10 000 tons per annum. Pherefore, it would appear that even today most

of the countries of the sub~region have the market potentials to-install

prddﬁctive unite that could be operated profitably.
TABLE 10

Computed Possible Demand for Asbestos—Cement Sheets in
West 4frica in 1963 ('000 tons)

Aotual Inports Equivalent

”.Cbﬁﬁtry ‘  of Asbhestos— 60% of | ngntity of.,. _ Hence ‘
: R Cement . Metal Sheet " Asbestos Comptited
- Products Imports . Cement Sheets. . Demand -
‘Dahomey L3 2.8 5.6 6.9
Gambia - S 0420 0.7 1.4 7 16
Ghana 2042 ©. 1.0 2.0 S 2242
Guinea - - - ' -
Ivory Coast = 4.7 . 6.5 13.0 : 1767
.leerla _ ”'._ ‘_.. ‘2%1, 0.7 S T : 3.5
Meli 0.5 a2 2.4 2.9
) Maurltanla ‘__-_ ) - 0.2 0 044 oo Ded
Wiger 03 03 06 . - 0.9
Wigeria .. 7.5 8.7 1744 2469
Sencgal 1  ) 6.8 4.9 . 9.8 , - 16.6
Dierra Leone,_ . 0.4 : 23,1 6.2 oL Beb
VTogo 0.7 R Y 306 bl
Upper Volta 0.8 1.9 3.8 446

Sub-region 45-5 33.8 67.6 113.1

Sourcet Secretariat Computationa
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5T Phe abandonment of excessive caution in favour of bold decisions
based on ovision and confidence in the future is thus called for in
leunching the development of the cement-based industries in West Africa,
The assistance and role of governments mist be directed to promoting and
encouraging theé more intensive utlization ‘of a product which is“heavily
dependent on 160alrresources, Which'génerateS‘Savings in foreign éxohange-
expenditure on imports -of other'Suﬁstifufe~matérials; and which would
eventually lead to lower construction costs.: Architects, engineers, train-

ing institutions and research organizations could all play important roles

solutions adapted t0 the relevant needs and speclfled condltlons ‘of the
_sub—reglon, alternatlvns, and advantages of using the products in preference

to competlng materlals.

158, - Theése are: obqervatlons provoked by the evidence of the current
market ‘and by the demand that: went unsatisfied by cement=based products.
But-what are the futurs prospects of the market for'cement*baééd'ﬁroducts?

To answer this question,;firstlygftrehdS‘in construction agetivities must

‘be examined and, secendly, the 1ikelj-bhanges in the intedsity of utiliza-
tion .of cement—based products ar goonomic development proceeds must be
assessed. It is on the bagis of. ﬁhese twe principles that a methodology

of- progectlnw future demand is now elaborated.
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“CHAPTER V
 BSTTMATION OF DEMAND
59+ It is of basic importance, in ths use of a methodclogy for-

litprojecting.futurg demands  of cement-based products, to consider -

- first of all the magnitude of investmehté channelled into the economy,
since;thgoverfayLéqnstrgcﬁion;activityuis directly linked - - -

~with it. Tgis‘does;noﬁ mean that the minimum requirements for housing
érg necessarily going to be satisfied, but only relates ‘the possibility
of investment under the present price structure and technical knowledge

. with the number of dwellings that may be duilt by a .specific date..

60, Starting}wfth'the "gross domestie product" (GDP) énd‘the'"gross
domestic fized capital formation" (GDFCF),l the sharve of investment on
"Housing and Building" can be dstermined by assuming_a“percéntage that
falls in the range of 30 to 50 per cenf in- the case of developing.

. cotntries. The ratlo of the share of the construction industry in

. . the gross domestic fixed cépital formatibn‘(GDFCF) tends to decreass

. :: when the gross domestic product (GDP). increases. This means thkat the

:‘hopsingtproblem‘begins to be less oritical in relative terms.  This

. general trend cannot- possibly.be justified for some time .since the
present housing stock in the West African sub-region requires almost
total'replacement and the high rate of populaition growth requires
doubling of housing facilities every 2N to 30 years, which is critical
in urban areas where this population increése appears every ten years.
For this reasom, the zhare of housing and building in capital formation
must remain at a high level (40 to 45 per cent). The costs that go inte
public zervices and other related facilities are around 30 per cent;g
The investments in housing and building are about 70 per cent for housing
and 30 per cent for non-residential buildingsa3 Knowing now the total
housing investment, the relationship between low, medium and high income

groups must be determined. The percentages proposed, for projecting the

_l/ For further information see "The Construction Industry in Development
Programmes —A Techno-economic Review in the West African Sub-wegion"
(E/CN .14/T9R/107) .

.g/ Document HOU/WP/T

3/ Document E/CN.14/INR/93, innex I.
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investment in the three groups. of the population ape SOnpef cent,

15 pér-céht'énd'S pef.cént,.respectively.

61, In order to convert investment into Quantity of' square metres of

floor G104, it is pProposed to use a building‘cost of US %50,.US:$9O and

-US $120 for lbw, medium ang high inbome'groupé, respectively, and US 60

‘Per m2 for industria] constructions, 'This'will'gmount,.in 1980, to
aﬁproximately'i2c3 million Square metres bf'dbﬁétructipn for low-cost housing,
1.3 million fo% medium, 043 million fof;high income and 14.8 million, for
"cher_construé%ions or 28.6 million square metres of fotai constﬁucted area.
The above aséumptions are gummarized in Table 11 beidwéﬁ...

TABLE 17

__Estimate of Gross.Floor_Area ofoousing and.

.Building Constructions in West Africa

1965 1980

| S | | (Million US §)° ' _— f
1. Gross'quQstic Capital Formation ' 1,231 - 55408 '
2. Inveé%meﬂts in ConstruotiOnr(64% of 1) 788 _ 34461

3+ The Bhare of HOusiﬂg & Building Investments

(40% ana 45% of 1 in 1965 and 1980 ' o F
respectively) - "..'_ , . 492 _ C 24434 _ ;
4+ Expenditure on Seprvices & Related Facilities - ' f
{307 of 3) S . 48 730 ;
5« Hence Invesiment in Housing and Building ' o !
Oonsﬁ;uction Proper (3~4) : 344 1,704 ' L
6 Invésfﬁent.in Housing and Residential L _ . - ¢
-Building (45% of 5) L 155 76T
of which (i) low cost housing(80% of 6) 124 614 [;ﬁ
{1i) medium cost housing (156 of 6) 23 115 g
(111) high cost housing (5% of 6) 8 38 . 5
T+ Investments in Non—ﬁgsidgqﬁial Building . _ L i
(55% of 5) " o 189 937 fr
of which (i) industrial building (40% of 7) 76 - 375
o ii education &_health‘building L o .
’ (40t of 7) . J6 313 i
(i11) others (200 of 7) 37 187 ;
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TABLE 11 (cont!d)

ESth@tC of Gross Floor Arbu of Housing and Building Constructions in We Africsg

_ 1965 1980

8. Comversion of Investment& into Quantities (Million n ) -
(1) low cost H0u31n" at 50 per m2 o 2,48 “i2.28

.-(ii) medium cost h0u81nf at $90‘per m2 0426 ‘-7'1.28 -
(ii1) high cost hous:mb at +120. per m2 ‘ :0}07' w0,32
(iv) industrial bulldlng at $50 per e . . 1.52 _- 1«50
() education & health bulldlno at #70 pir m2 1,09 ' 536
,(Vi) other bulldlng at 3100 per m2 ' - 0437 | '1.87
9. Total of Gro 58 Ploor Demang T SR - 5.T9 28,61

624 It is now neces isary to translate the above estimates of the

volumes of houging and bulldlu act1v1ty intoquantities of cement~based
material requllement31 For this purpose it would he neceqsary to make

some further a%sumptlons, the Justlflcatlons of which are prlmarlly based
on observations of the current level of the relative utilization of cement~~
products and the 51rn1flcant change that would come about in this lewvel.

with the growth of the 1ndustr;. Particular reference in thig conncx&on

- is made to the paper on the cement indusiry in West Afrlca~; where it

was concluded that inh so far as cement consumption is concerned, the
elasticity of demandg is clrectly'and ros 1t1vely related to the ‘growth of

the economy as expressed by the ratio of CDFCR to GDP. While. the elastlclty
of cement consumption is currently e%ﬁlmated at 0.62 in the West African
sub=region, this is expected to increase to nearly 1.3 in the nineteen
eighties. This change in the 1nteno1ty of cement utilization Would resuld
from the need for more durable materials than are used today in constructlons
as the economy advancess Cement is in the forefront of those matarlals

that are durable and also have a larwe soope for ex,en51ve uge in

constructlon act1v1tleu.'

63. The same trend would be expecied to charaetorize the'conéumptién
of cement—baszed products at least for the resson that cement const1tutes
the 81nﬁle ‘most important ingredient of these Droducts.i Thus, the share
of cement—based products in such elemants of constructlon as Walllno
roofing, - floorlng, dralnaée works, etc., would he expected tc increase

substantlally.

1/ Document E/GN.I#/INR/IIT, Angust 1966,
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Table 12 below summarizes the percentage shares that could be reseérved

to cement~products. for each construction element in 1965 and 1980 for the
submregion as a whole. The 1965 estimate is based on an appraisal of
present'm&terial'utilization'préctibe in the.submregion'and it must be

- pointed out that the estimation relies heavily on general observations
-rather than on approxihations based on &tatistical data. The 1980 estimate
-ig arrived at by roughly doubling the 1965 estimate for the ieason that
‘the intensity of cement utilizatiorn is expected o double in theé period
1965-1980. . o o | |
o 'ABLE 12

Estimates of Percentage Shares of Factory Fabricated

Lement-Products in Various Construction,ElﬁﬁéntSJ

Estimate of Percentage Share

‘Construction’ ~ B —
Element /v . Material = = . . i 1965 0 o s 198D
Walling - . = Concriéte Blocks-:-l*h-‘ T 30 ‘ T 50
Agsbestos~sheets L 5 ‘ 10
Other materials - . = 65 . 40
-;Roofing .. .. Asbestos—sheets .,,,;_', o 20, S 45
Concrete tiles -~ v ;. . e R 5
- Concrete Block Fills for Slabs = 5 -~ . = = 10
Others ! o TR £ o L 40 i
‘_Flboring_ _. ‘Cemgnt\& Gfano Tiies ' - QQ : - - 60
. Others . 80 4y
.Coﬂofete :Biéck Fills for Slabs 20 : 60 (of
o | | | mliti-storey build—
| "ings orly) .
Others (mainly R.C. Slabs) 8 40
Drainage and . , | — ;
Irrigation Concrete Pipes 20 ... 30
Works Asbestos Pipes T - [0

Others 8s5 ) 30
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68y The ‘above estimates are taken to represent the avefage percentage
shares of a widely varying range of. construction activities. ‘Depending on
the type of construction, on its standard and 1ts functlon, the percentage
c*hares would have 1o be modified accordingly. But it would be pretentious .
.and futile to attempt sophistications in the use of projection tools when
faced, on the one hand; with a complex and diverse rattern-of -combinations
andzalternétive thioes such as is the case of cement-products utilization
and, 6n'thefothe:, with ‘a lack of data to lay a firm basis for projeetion.
The basic aim under the circumstances is to be able to arrive “at a broad
assessnent of future demand and to appreciate the over-zll direotion and
poss1ble target for the development of the industry within the broad frame-

| work of" ﬁeneral growth. It is’ thought that the coefflclents summarized

in Table 13 wculd be adequaté’ For +the 1imited purpose for which they have

_been elaborated. The scope for.the utilization of cement-profucts is so

Elarce in the context of the planned constructicen growth of the submreglonl

.. that it could safely be said that the question of over—estlmdtlon-would_not

arise. ‘Perhaps the more valid. argument might be the opposite in which

dase the projected estimate could be considered as the lower target for

developing the industry.

65, . The.breakdown~of housing and bﬁilding by constructions in individual

houses and in multi-sforey buildings is required for-purposes-of‘estimating_
the requirements for concrete—block fills in suspended concrete slabs and
roofse The break&own is-aSSuééd to be 70 per cent for individual houses and
30 per cent for multi-storey building s in 1965 and 60 per cent and 40 per
. . cent, respectively, in 1980. As regards drzinage JOTkS, the amount to bhe
expended on the acquisition of plpes is taken ‘as »60 Dar cent of the value
of drainage works associated with housing and bulldlng which itself is
_assumed as 30 per cent of the sum left aside for ' serv1ces and related
"fadiigties. Prices of US 20 per ton for concrete pipes and US 4120 per
ton for asbestos pipes are taken 1o arrlve at the - quantﬂtles requlred of

each product.

;7 Document E/CN;14/ENR/107
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66 . To estimate pipe requirements for irrigation, roadworks and other
general civil engineering works,:60'per cent of investments in this sector
are taken %o represent the expendlture on materlals of whlch 10 per cent is

assuned to repreeent the ehere of expendlture on plpes. Agaln the prices

noted in the last paragraph are uged to arrive at the quantities reqq};edﬂu_

/. of each product.

'67. ; Tables 13 and 14 below thus take up. the proaectlon exercise Where .

it was left off in Pable 11 earlier. Firstly, based on gross floor areas
as 1nd10ated in- Table 10 the magnltudes of walllng, roofing and floorlng
'iworks are computed. These are then tranelated into magnitudes of cementm
products requirements 1n Table 13. In the next Table (Table 14) thei

| requirements for cementabaeed plpes and draine are eetlmated, based on'
the broad assumptions. and coefflclente eetabllshed earller and recalled
below. . o
_‘NOteS- 1,"Walling superficial areas" are calculated on the ba81e of cow -

- efficients established for the relationship of wall to gross
.floor-area for individual types of construction -

2.‘To eonvert wall areas into weigzhts of concreﬁe blocks, 400 kg wag . - - -

taken'as the weight. of concrete blocks per m of walling.
3+ Asbestos—cement sheets for walling were computed by maklng an

a2llowance of 20 per ccnt for overlaps and. by taklng 15 kg as the

- weight of 1 m° of useful covered area. ..
" 44 -Concrete block fill tonnages were arrived atzby u81ng
11245 kg as the- yelght of the material per m' o
5¢ The weight per. m2 of cement and grano tiles was®iaken as 75 kg,
6, The weight per m“ of concrete and roof tiles was taken =
Te To arrive at the actual quantity required for roof -
covers'(a) the gross flcor area was distributed -into
dndividual and multl—storey bulldlnge,( ) the average
~.number of floors in ‘mrlti-storey buildings was™ fskas as
four and (c) allowances were made for roof laps and roof '
slopes, the medium coefficients ‘being 1.2 and 1.38
respectively.




E/CH, 14/INR/134

Page 36
TABLE 13
Demand Tstimate of Cement~Based Building
Materials for Housing & Building in W, Africa |
r.--" x i o 4 .
Gross Floor Area @gtal x:antlty igqulremint gequlr:mznts
Construction. * Tyve of Quantity in ol construo- cemen t onverte

-~

Element

cdnptruction mil}j_oyl m

fion élemant
million m2

-~ based Prow
cducts mill.m million tons

into Tonnage

-1965 198Q 1965 1980 1965  1980-1965 1980
Walling (i) Low cost housing  2.48 12,28 6.20 30.70
Materials (44) Medium cost housing 0426 . 1.28 . 0,46 2.24
(111 High cost housing O, OT_‘ 0.32 0.10 0.45
iv) Industrial housing 1.52 T7.50 2,43 12,00
(v) Baucational etc. .1_09 5.36 1.91  9.38
(zi)Other buildings Q.37 1.87 0.52  2.62
A11 constructions 5.79 28,61 11.62 57.39 _
Agbestos sheets R N 0.70  _ 6;89_ 0.01 0.10
Concrete qucks : 3049 28.70 1.40 11.48
Flooring All constructlon'f" 5.]9 léB.Gl ' 4.92 24.32_ . o
Materials . . Cement & Grano Tiles - L 0.98  14.59 0.08 1,09
Concrete Block.Flllg_ g 0.10_1  6.§9 0.01L 0.73
Roofing . . All construction ; ?"5179  28,61 . 5.09-.26.32 » -
Materials Asbestos sheets B . | 1;93;'-22.15 0.03 0.34
Concrete Tiles . : —*l ‘2.24 - 0,07
Concrete Block Fills 0,26 3.95 0.03 0.44
Totals of cement—~ Concrete p1oci<:s & Concrete Block Pills (million-tohs) 144 12.65
based materizls Cement and’ Grano Tlles o ' 0.08 1.09
for Housing ond
Building _ Asbestos—~cement Sheets 0.04 0.44
Concrete Roof Tiles - 0,07
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.Culverts in Dralnage & Irrication” Works in West: Afrloa

. 1965

- 1980

(mllllon US&)

A, 1 Investments in Dralnage & Serv1ces, etc.;' _
 Works related to Housing & Building 148 730
2. Share of the hbove Investments in. . . o
‘ Dralnaée Works lone (30 of 1) 44 110
3; Expendlture on the %cqulsltlon of . .
- Pipe and Drainage:-Materials (60% of 2) 26 66
vof which the share of pipes - 4‘ -
(20% and 30% of 3 in. 1965 and - 1980 S
respectively) 5e2 19.8
‘of ‘which :the share of asbeqtos plpes" ” _
. (5% and 40% of 3 in 1965 and 1980, o :
' respectlvely) 1.3 2644
::'4-'COHVBT81OH into quantltlespj o o _
a (million tons)
Concrete Plpes at B 20 per ton 0726 - 1.00
h ﬁsbestos Tlpes at o 120 per. ton 0,01 0.22
(million US3)
~Bele Invéstments in Con:truction other than ‘ o
: Housing and Building : 296 1,027
2. BExpenditure on the Acqulsltlon of o
- materials (60% of 1) : 178 616
- 34 .8hare of Pipe & Drainage Materials (10% of 2) 18 62
~~ of which concrete pipes a8 A.3.above _ 3.6 18.6
— ol whlqb asbestos pipes{{as A,3.above)’ 0,9 2448
4+ Conversion into wuantities: ' ~
e S (million tons)
Concrete Pipes at #20 per ton 0.8 Ua93
Asbestos Pipes at 5120 per ton 0.01 0.21
Ce Totals of cement-based -
- pipes for Drainsge & (i} Concrete Pipes Oudd L.93
Irvigation works (ii) Asbestos Pipes 0.02 Ue43
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68, The above eztimates do not eﬁéémpasslall the pogsible applications

of cement-based products. Among the items which are not included, for
example, are precast eleﬁenfs'for eTectric and téIéPEOnéfffénsmission poles,
fencing grill 18y claustras, IOad kerbs, pav1ng slates, etec., as well as
cemenit-products used for temporary structures such as building site sheds, etc.
That the above estimates are on the low side is further evidenced from-the
oﬂéérﬁationg that (a) the unif costa 6f building used throughout the )
projectiop perioq‘are“tEOSe"prevaiiiﬁé'éﬁrrenﬁly, i;e.; the ?fospecté of
reduced édnstruéfion coets are not taken into accoﬁnt; (b) similarly, for
the merket prices. of pipe 5fo&uéfég-ahd (o) the estimates being based on
completed work of & given bullding element, ne adaustment has been made for
Wastage of materizals in dellvering to and handllng at the bulldlng 31te.
For theze reasons, the estlmates of projected demand as tﬂey emerged in
tables 14 and 15 ought to be conasidered as ;epresentlng-the‘mlnlmum within

the assumed growth of the construction industry.

69. The breakdown of the sub-regional estimates of démand are shown in
Table 15 below. This was arrived at simply by allocating deﬂand“abcording

to the share of emch country of the sub—reélonal 1nvastments 1n constructlon
in 1965 and 1980. This method has of course 2 drawback in thaﬁ it doss not
make allowance for differences in 1ntenslty of utlllzatlon of cement=products
amongst countrles.- While this should not give rise to obgectlons in so far
as the 1980 country dlstrlbutlon of the subwreglonal demand 1s concerned
because tie country differences in the relative utilization of cement~products
would have narrowed by then, the 1965 distribution might be seriously'ques~
tioned. "It is possible, under the nrevalllng wide dlfferenCes among
countries in the relative utilization of the' products, that the 1965 demand
might. have been under—estlmated for some couniries and over—eatlmated for
othere.' It would, ﬁh@refone, be mOre adv1sable to con51der the 1965 country
distridution as parely 1ndlcat1ve of a broad .order of magnltude and -give more
rellance to the sub=-regional total as representatlve of the 1965 market for

cement¢based pro&uqts.

1/ Tor further data see document T/CN.14/INR/107
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TABLE 15

Eétimafes“of-Demaniﬁ/by Country -

Share of Hach

- Country of the

Distribution by Country of Estimated

_Demand of Cement-Bassd Products.

| Sub-regiodnal (Thousend Tons)
Country Construction
- Investment (%) L i _ .
1965 1980 Material 1965 1980
Dahomey 1.0 1.1 i)Concrete Blocks & Pills 14q4 - 139,.2
_ (11 Cement & Grano Tiles 0.8 12,0
(iii)Asbestos~Cement Sheets 0.4 4e8
"(1v Asbestos=Cement Pipes 0,2 C 4aT
Concrete Pipe Products = 4.4 2142
Gambia 0.1 0.2 NED CBF - 1,44 2543
(ii) car 0,08 2,18
(1ii) ACS 0.04. 0,88
(iv) ACP 0,02 - 0.86
- (v) CPP Ood4 3.86
Ghana 22,5 14.8 (Y CBF 324.9  1,872,2
o (ig) cer 18,0 16L.3
(111: ACS s 9.0 65.1
(iv) ACP . 4.5 63.6
(v) cpP 99,0 285, 6
Guinea 1,0 2.2 (1) CcBRF o 14,4 27804
' T (i1) oaT L 0.8 2450
(iii) ACS 0.4 9,6
(iv) ACP 0,2 9a4
(v) CPP bal 4244
Ivory Coast . 12,3 12,6 77 (i) cBF 1776l ~ 1559349
: ~ (ii) oQT 9.8 137.3
iii) ACS 449 5504
(iv) ACP 2.5 54.2
(v) cpp 54.1 243,1
‘Liberia 5.3 4.0 (1) cBF 7643 506.0
(i1} car. 4.2 43,6
iii) ACS 2,1 17.60
(iv) ACP = - 1.1 17.20
(v) cpp 2343 77.20
Mali 2.8 . 2,6 (1) cBF 403 328.9
(i1) cor 1.8 283
(iii) acs 1.4 11.4
(iv) ACP 0.7 11.2
(v) CPP 12,3 50,2
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Fage 40 TABLE 15 (Cont'd)
Bstimates of_Demandé/ by Country
Mzuritanis 3.9 1.6 . - (i) cEF . 5642 202.4
' o(i1) cor 3.1 17.4
- (41i) Acs - T LG e
- (iv) Acp - 0.8 £.9
: : : - (v} ¢PP 17.2 30,9
nger 2aT 3:;.1. L (1{‘ CRT : 40e3 39292
| (i1} caT 1.8 338
(diii) acs . 1.4 13,6
(iv) ACP 0.7 13.3
: . - (vﬁ CPP 12,3 59,8
. Nigeria C3T.8 . 43.9 {1} CBF "~ "544.3  5:553.4
o o . (iii car 3042 47855
(iii)} ACS 15,1 193.2
(iv) 4ACP 7.6 188.8
, L {v) opp 166.3 847.3
Senegal 5.8 L 6.6 (1] CBF 83.5 835.2
o . ) B o B (ii"g, CG‘T L e e — .,j_ _.“:"2]-;"‘6. et .7230.
(iii{ ACS : 243 2848
(iv§ ACP 1,2 28,2
S L (v} CPP 25,5 127.2
- 8ierra Leone 2.1 2,9 (i) CBF 30.2 364,9
‘ (i1} caT 1.7 316
(iii} ACS 079 IR E
(iv) ACP 0.5 1245
(¥} cpp 9,2 56.0
Togo 1.0 1.2 (1) 03F 4.4 151.8
: (i1} oGT 0,8 13,1
(111} 4CsS Cad 503
(iv{a ACP OQE . - 5#2
L : (¥ cPP 4od 23,2
Upper Volta . 1,7 362 (1) .CBF 24.5 404,8
: (iie car led 34.8
(ii1) ACS 0.7 14,0
(ivg ACP 0-4 13.8
L . . e ) '(V CPP - e e e ?05 A 6108
Sub-Region . 100,0 100.0 Conorete Blocks & Fille - 1,440 - 12, 650
S : _ Cément & Grano Tiles 80 1,090
Asbestos Cement Sheets 40 440
Asbestos Cement Pipes 20 430
‘Condrete Pipes 440 1,980

g/ Net demand, i.e., excluding break@ge,iwastage and allowances for overlaps
- .of Sheeting materials, etc., also excluding precast clements such as kerbs,
- Blabs, transmigsion poles, moulded preoducts, stc.
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_ CHAPTER VT
THE BXPANSION NFEDS OF THE CEMENT-BASTD TNDUSTRIES
70. i:Alﬁhough it i likely %o haﬁé beenjundoreestimatedfas pointed out

in tho last ohaﬁter, tho magnitudos of the 1980 demand for cement-based

' pfodﬁo%o-as it Has «¥orged is ne vorthaless one. that would requlro a majOr--
7'Cexpahsion'oftfhoLcemﬁr* pased industries. Table 16 overleaf flrst

w ostlmates $ho, magnltudc of Lhortagcs of eaoh produot and Socondly pr0poses

51zes ‘and dlstrlbutlon of productlve units for cach country“of the sub=— -

' reglon.J Although the ma 1or share of the sub-reglonal sxpansion 1soeﬁV1$aged

: 4o take:f place in ngerla and o a lesser degrﬁe in Ghana and the _

"Ivory Coast ~eagh oountry ‘of the qub&reglon 1s ‘seen as partlclpating inoo
~the over—all aoveoobxcn “oi the 1ndustrm In fact only Gambla 1s axpeoted

-not‘to be in a pos1t10n to set up an asbestos—cemont 1ndustry 1n 1980

mproducts 1nstallatlons 1n units varying from an annual oapaolty of —-7
10 OOO ‘bong %0 200 000 tons, 114 cemcnt and grano tlles 1nstallat10ns 1n o

'M?unlts of 5,000 3 40 OOO tons POT annum capaolty, 7 concrete roof tlle

11nstallaﬁlons of 10 000 tons por aﬁnum capaclty, and 25 asbestos—cement T

o produots pﬁants in umlts aarylng from 15,OOO‘H 100 OOO tons per'annum

oa.pa,clty¢ e s'na”c_., ‘unite are more mmis Tous; thus complya.ng w:.th-"bhe :

nced +o- W1dely"dlst119ute producblon to mlninizo transport oosts of these

heawy and, bulkg;pdoductsa gfrf ; E il-f j

"'rder of 3 2 mllilon %ons (2 4 mllllon tons to thb_concrute_f
products 1ndustry and 0.8 mllllon tons to the asbost05~eement 1ndustry)._
Thls amount ig ostlmated +o be ovwr 25 per cent of vhe 1980 asthated

~ e

consumptlon of Oement in the subdoeglo lnand oontrasts Wlth the | ourrant

cemant shipmonts. Thls -¢hange 1s & manlfestatlon of tha 1noreasing' ”

1ntqn31ty of the utlllzatlon of aementubased produets as,the oonstructlon

1ndmstry grows Wlthln the framowork of overnall eoonomlo growth.

J

l/ Seﬁﬁf Dgyolopmenk *ro&famma for tho W@st Afrlcan Gement Industry" o
(E/GN 14/11\13/117) U AN
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Page 42 Proposals for the Exmension ¢f the West African Cement-based Industries, 1965-1980
M 3 W —~ I ‘ a
B @ I t o+ @ ] m
m m m m =y P & . fn ] H bl o.c O ISR ] i
SVE| B A Ba g BRl B | E| B g AF 40
. . 8| B & & Ao | A | =2 | 8¢ & = Bl 23l & = I
“1+-1980-8hertages: 1000 tong B : . N S S e | :
Conc.blocks and fills 140} 30 1860 | 320 1700| 520 | .346 | 175 425 1° 5990 900| . 405 | 165|' 460| 1343€
Cement and meﬁo tiles 13 3 : 160 26 1401 . 43 - 30 20 | 35 4901} T4 33 14 w - 37 1118
m Concrete Piped 201 4 186 | 40| 190| €0 50 | 30 ‘60 €80 100 €0 25| €01 1E65
5| - 170 25 | 142! 45 30 |- 18 35 430} . T4 33 14 36! 10€8

W Asbestos~Cement Products {+ 13} 2.

| Concrete roof tiles I

2.Wo.of New Plants by Capacity
in 1000 tons : S AR I _ : , :
Conc. blocks and fills 1x60 |1x401 4x150 | 2x80 [Px150 [4x60 [ 2x80 | 2x60 | 2x60 | 4x200] 2x150 2x60 | 2x60 | 2x60{ 4x2CC

10

Aoﬁm 8-hr shif+t) s 11x4Q ~ 4x100 | 2240 4x10015x20 2x40 | éx1C 4x40 [L0x10C| 2x100| 4x40} 5x10 4x40( 8x15C
4x10| 8x60 8x10 [8x60 [8x10 t3x20 115x%10 |15x60 | €xC0 | 14x10 . 2x20| 20x100
. 10x40 10x40] - 5x10 28x40 | 10x20 14x1.0| €1x60
: 1.2x10 50xL0 . - €3x40
S . : 120x10 . ‘ T0x20
, . L : : 225x10
Cement and Grano tiles x5 {1x5 | 10x5 2x5 110x5 14x5 2x5 2x10 {1 35 | 20x%5 6x5 x5 3x5 x5 71x5
(one 8-kbr shift) _ _ 4x20 2x10 5x20 {1x20 |1x20 | - 1x£0| 10x10{ 2x20 | 1x20 .| 1x20| 15x10
1x40° _ 5x20 _ 22x20
B _ ‘ : : - 4x40 N 6x40
Concrete Roof Tiles — - 2x10 - 1x10 |~ - = - - 2x10( 1x10 ) ¥Fx10
Ihoﬁo 8~hr shift) . . L . A , R
Asbestos~Cement Products 1x15 f— 2x60 §x30 2x€0 |1x4C [1x30 [1x15 | 1z4012x100 | 1x30 | 1x30 Ix15| 1x40| 3x1b
(Three 8-hr shifts) | 3x20 20 | - . 4x60 | 1z40. : | 4x20
4x40
8x€0
: . : , L . 2%100
Concrete Pipes 2x1011x5 10x10 2x10 |10x10|2x10 | 3x10 | 3x10C 2x10{30x10 6x10 2x10| 2xl10| 2x10] 2x5
(one 8-hr shift) . . 4%20 |} 1x20 |5x20 [2x20 | 1x20 1.2x20110x20 | 2x20 | 2x20| 1x5 | 2x20{ T76x10
. . . r o . . x40 . R . 31x20
| S 5240

3.Investments Required: fooodm@; N o I . - - _ B
Corcrete Blocks end ¥illd 700\150 | £30C | 1660 | 8500|260C | 3460 | 875 | 4250(29950 | 4500 | 2025 | 825| 4600 73335
Cement and Grano tiles . mOo 100 | 3400 600 | 3000| 800 | 900-| 400 |-1050| €900 | 1400 70C | 300 1050) 20900

Ceonerete Roofl Tiles - = 300 - 150) - w | = - — 300 - 150 - e - - 900
Asbegtog~Cement Products 1H00| - 14400 3000 {10400 14000 |360C | 1800 | 6000 |28800C TOO0 3000 Mmoo £000] 92800
:!!ooﬁowm#m Pipes 300100 2706 450 1 3000} 900 11000 | 450 | 120010500 [ 1500 Go0 3601{ 1200] £4580
4.Total of Investments 2800|350 | 3010V | 5650 I125C50 mwoo 8960 13525 | 12500 T6450[1455C | 6€25 | 3005 {12850] 212515

1NN TTa ﬁn
L
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Furthermore, the 1980 percentage share of cement delivery to the @ementm
based industries compares to the share that is ohserved in ﬂeveloped_“
countries curréntly, From scant evidence available, cemenﬁ dglivery'to' ff
the cement-based industries, excluding ready-mix conorete balés, nohn ¥

the range of 20 -~ 25 per cent of total deliveries.l

73+ The over-all e¢stimates of the main raw-material 1nputs requwred for

the 1980 level of production can be summarized as followss—

Mainly domestically available items Mainly imﬁbrtiiteﬁsﬁ

Cement (million tons) 3.2 Asbostos (million tons) 0s2
Samd M v 44 © Additives etc. M - M 0.2
Aggregates " v 9.0 } Reinforoemenf:bars 0,3

By 1980, cement is expegted to be available from domestlc sources 1L

the majority of the countries of the submreglon. By and large, ood quallty
gand is extensively found in the sub-region and should not pose a problem

of supply. But the high cstimated level of demand for send and aggregates
ghould be recognized by the pit and quarry 1ndustry 80 tha i could

organize iiself for efficient production,

Tde Geologlcal surveys have not establlshed asbestos dGPOSluS 1n “the
sub-region, Thie matorial is, therefore, expected to constltuﬁe an
import item. Thoe traditiomzl sources for asbestos are Canada? Soutn;
Africa and Rhodesia, but promising deposits have also;beén;reéognized in
some Bast African countries. Additives for colouring and'forxtreatiﬁg
asbestos—cement products and concrete roof tilss are alsofiikély.t?
remaln import items; so also marble chips for floor tiles, With‘the
proposad expansion of the iron and steel industry, reinfordiﬁg bars'areg

however, expected to be available within the sub-region by 1980

75« Raw material inputs represent the single most important. 1tem of
the cost of production of cement-based products., PFuel and power inputs
represent a small share of tho cost of production. Generally, the |

composition of the cost of production has the following patternsw

1/ Cemont in the Commonwealth, London 1963; Mineral Industry Surveys
Washington 1962, :

i
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Baw materin' dnpute - 60 - T0%
fuel ond power _ 2 - 5%

T4

Leh Lo

15 - 204

30 - 18%

Depref

mainﬁenamea . _ o
T?é, ::Cemenﬁ inpute accoudt for nearly 70 hor cent of the raw material
iﬁputs:in sonerete products éanufacturez'aii £0 §e3 ceﬁt of asbeétﬁéé
oemenﬁ maimfaotures, Altkhough raw waterisl in@uta arc thue preponderant
in costs of-prcdautiong this doos hdt-mean that the irdustey sﬁould ba
oW matéxi&i Tesourcak Grlented,”‘On the con%fary,?ﬁhezindugtfy is'maxket

of the products is an

oriented becausb the luma

expensivé'nv*ﬁﬁs*%ion siace Qhay are hoavy .and bu‘bv in ﬁﬁdinﬂoﬂ 0 being
uh&T&thTl”GQ b frapzl'uy 1n bendling. Oa the othe hard mcﬂt of the

raw malerials 1 niats w'zt ileast the nost imboyt&n ones o the suanépownt

of cogtg - cculd be traﬂsp """ ed ever lowg distancas rels t¢vglv mo ra chbspljv

The fact that eement, asbestos o Teinforcing rods night hdve o be

imported would not hinder the development 0% thy industry, - fuel and power

“da not- 1nflueﬂ 1Gcatiﬂﬂg oither ginse the guentities reguired are small,

. Fusl can be drudﬂaT iiﬂ%aﬁt_sourﬁes without incqrring unduly high |

OXDeNROS and. Lf pf

i ot 1(“@11J wailable a emall generator could

‘be instal 106 rplm" L But it 48 essential tnat the locatﬂun

\u._‘ur_,bk)

of- coacreue pruaucss zﬁﬁus*"1ﬁs be nO?r Bources of sand and a ’ngaues
for thes 8o dre &aﬁLTJ L& which zo 11d 1vour hjgﬁ costs in leng distance

haulagpsg

-?YU- Tabie 16 a]sq ekugm ;rn_the investmeont 8 th&h Nould be ”h@Ul“Qd ovaEr
the perlod 1965~l980 to @ev lep the cementwbaoed industries, Whese are
extimatod on the basis of CdT”GuT ovidence of unLt costs per ton of product
menufaciured, The average unit coste as uumed arg indicated in the notes

o the table, The total in szmean e qufrement are thusg estlmamed at
nearly’US'$213-millipn.of which‘thé conerete bleck and IOO“ industriss
_accouﬂt'fof-US'$”74.miilionn the cemenu tlle° U% % 2] m11inon; the, -
concrete pipes for Us § 26 Dl]llan ana akn asbmst §~cemen 1ﬁngt“1-s fpr
US § 93 pillibs |
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78.  The magnitude of the investments is high, but it neverthelsss is
thought to be the minimum that is compatible with the rapid growth of the
construction induétry as envisaged for the period 1965-1980, If the
cement—baged industries are to play their allocated role in this growzh
then ithe planned expangion must be undertaken; and the magnitude of the
1nvestments must rather be viewed against the Terspectives of the

beneflto that_w;ll asccrue to the seconomy,

79. The major and most significant benefita cannot be gquantified
meaningfully., But it could be appreciated that it is of outstandlng
1mportance to improve productividiy in the construciion industry. One of
the prime determinants of rates of economic growth is the level of | :
productlve investment and it ig against this background that economles
in construction mugt be appraised. Developments in oement and concrete

production and technolegy are of eentral 1mportance to the objectives of

~ reduced building coste,

80, ‘Productivity is greatly improvéd by the transference of labour from
site %o factory. The effect on productivity of the use of precagt elements
is seen not only in the diredﬁ reduction of building costs and elimination
of wastage but also in the improvement in quality of finished constructlons.
In developing countries where tralned manpower is in inadequate. supply,

the factory produciion of constructlon elements thus has obvious advantages.,
Also .0f great importance for productivity in the building industry is’
regularity in delivery of building materials, Thig is essential to eliminate
idle time, and the ayaillability of domegtic cement~based industries
goes far to alleviate this problem. ~ Domestic production further opens

a Wlde £CcOpe for major economies in the deolgn.

81, . - -Once launched on the rlght path of deveIOpment, the concrete
1ndustr1 *8 can continuously offer economies in constructlon.- Buildihg
costs could be reduced through the use of iight weight concrete, readyumlx
concrete,. prefabrlcatlon, standardlzatlon and modular co-ordination,-
Important savings can be made in bulldlng cogts by the reduction of the
deadweight of structures through the use of Lightweight concrete. The

production of ready-mix concrete i fasl gaining in importance for the

3
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advantages of quaJwty, rellablllty and eoonomy of produotlon ‘and use
tbat it offers, In meny of the developed countries cenent delivery for -
' ready—mlx oonorete oarrently acoounﬁs for some 20 per cent of total

'dellveryo

82.  The factory fabrioetion of whole sections of building has gained
- momentum in ths developed oountrles for its obv1ous advantages dBrlved
from mass production methods. “Although: at present the size of the .
. centralized markets in developlng countrlee might not Justify the- adoptlon
of modern prefabrlcatlon technology, its future development cannot be .
- overlookad, The planned growth of the constructlon 1ndustry'1n West _
s fAfrlca in the peried 1965 1980 is of suoh a magnitude that one effeotlve
| oway of ‘coping with the huge problem of supply that it is expeoted to
e,pose towards 1980 would surely be the adoption of prefabrlcatlon ;’

teohnology.i/

7: 83,  Often involving a meaeure of standardization and prefabrloatlons,-;
much 7ase is being made of oonorete even today in houszng and. bulldlng.‘::
_Already two panel prelabrloatlon plants have been erected in West Africa,:
'and the use of Precast components haws heen gelnlng ground 1n many rarts _:

of the sub—reg_Lono Urhani zetlon is taking plaoe on a 1arge eoale and

'ﬂ-1ndustr1allzatlon isg oreat1ng new industrial areas. To prov1de the

necessary housing and related facilitier on the desmred soale w1thout
1mp091ng an undus burden- on the natlonal or household budgets, progreSS“
will need to be mads itk advanced huilding techniques and the requlslﬁe

materlals and adapted 50 the needs of the deveioplng oountrles,

*;84. | -Table 17 overleaf ﬂe an ettempt at quantlﬁylng the galne that arei_:
'ezoeoted in employment and value added through the expan51on of the.
cement-based industries 1n addition to thoee mertioned above. The Table?r:
is an 1ndwoat1ve model and dces not ‘¢laim to refleot aotua] magnltudes ' _
in 1980 Thls ie beoauee the coeffidients used to oalculate gross bu51ness
output and value added aro baeed 01 1965 estimates. and do not itake into
eocount changes in prkCOS or  structural ohanﬂes 1n the composition of
gross business outputa Thus gross bu51ness cutput hasg been:oaloulated

T 2 e e N s

;/_ (m/ow, 1-4/ INR/107),
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TABLE 17 -~ Indicative Estimates of the Contribution to the Fgonomy

g of the Proposed BExpansion of the Cement-Based Industries T
| : m . . : . ) ..m
& - _ @ e p:a B 5 S 3 @ A S o
. Sl 8 Blg (g8 a4 |2 |31 251 288 |g2) o3
fu (o th ] = [ = = = =] wn 3 3 = [ 13
ZE=vestments : o - o , o
=w11.US $:— : _ _ o V , R
“H)Conorete 1.30 1 0,35 | 15.7 | 2.65 | 14.65] 4.3 5.36 | L.73 | 6.51 47.65] 7.55|  3.63| 1.51| 6.85] 122.75
products : . . : . N B L
£ii)asbestos— 1.5 - 14.4 | 3.0 10.4 4,01 3.6 1.8 6.0} 28.8 | 7.0 3.0 1,51 16,0 92.8
cement: " _ . o o N .
products : - . . H i
TOTAL 2,8 1-0,35 | 30.1] 5.65 |.25,05| 8.3 ] 8.96 ] 3.53 [12.5 ] 76.45] 14.55] 6.63 | 3.,0L| 12.85] 212.5¢
Z3lue of Ann— S . . B . _ . o .
=l gross ouwt-
wmt mill.US § N b B - : :
% )conorete 3.5 0.8 46,2 | 8.0 41.6 | 12.0112.9 4¢5 [15.6 | 147.2 | 23.5 | 10.0 4.1 | 11.2 340.6C
products N - : : .
$5)asbestos 1.6 - 20.4 | 3.0 17.0 5.4 | 4.2 2.2 | 4.9 51.6 | 8.9 4.0 1.7 Bod 129.9
cement : - : o . :
products - : . ‘ L _ 1 - :
TOTAL 5.1 0.8 66,6 | 110 58.6 | 17.4 117.1 6.7 120.51198.8 | 32.4 | 14.0 5.8 1 16.2 470.8.
BRlue Added Co _ . 1o R
%)ooncrete 1.9 0.5 277 | 448 25,0 Te2 | 7.7 2.7 9.4 | 88.3 | 14.1 | 6,0 | 2.5 6.7 204.5
products . . = : : : : R R ‘
#5)asbestos — 1.0 - 13,31 2.0 11,1 3.5 1 2.7 1.4 3.2 | 33,5 5.8 2.6 1.1 3,3 8444
cement : . : : . ; -
—__broducts ) : “ 3 o R
TOTAL 2.9 05 41.0] 6.8 36,1 | 10.7 1310.4 4.1 J12.6 [121,8 | 19.9 8.6 1 3,6 110.0 288,.9
Bapioyment “ B _ T . _ ,._,
mmber - vy I B S . : . - N
£)concrete 600 100- | 8020 | 1300 [ 7430 | 2080 {1430 750 1730 | 24,5001 3910 | 1660 | 680 | 1850 | 56,040
. products . g L v _ - 3 N |
#:)asbestos— | 150 - 1400} 300 § 1000 | 3501 300 j150 | 350 | 2,60071 650 300 | 150 35071 84050
product : s . : - _ _
BTAL 750 100 4420 | 1600 | 8430 | 2430 }1730 900 {2080 [27,000 {4510 _meo 830 2200 m#yowo
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on the ba31s of 1965 leOGS of the producis and value added has been assumed
to be 60 per cent of zross output for concrete products and 65 per eent for
agbegtop—cement products. Labour employment has beon computed on the basis
of an average annual ouuput of 300 tons’ par ‘employed for conocrcte products

and abouﬁ 100—150 tong for asbestos—cemcnt products.

L85, on ﬁhe basis of tgese wssumptlons 1t Wlll be not d that the uﬂﬂu"l gross
output of the cemcntJbased 1ndustr1us lS eprcted to exceed Us $ 470 mllllon
by 1980 and value mdded to. reach nearly US $290.million. Equally 31gn1f10ant,
-the industry would be cxpeoted to offer employment %o some. 64,000 persons.

. The distribution of this by occupations is estimated as follows:-

Managorial and Profcssional Porsennel 1500 :
Technicians, Supervisors and Maintcnance

Personnel 4000
Clorks and Admihistiative Staff 8000
Skilled labourers ' 23,000
Others 27,000

86, Besides these important contributions to the cconomy, the savings in
foreign exchange would also be expeoted to be considerable. The expansion
of thé industry would enable it to capture 35 per ccat of the market of
roofing materials (mainly metal sheets) and 55 per cent of the market for
drainage and irrigation pipes (mainly iron and stcel tubes and pipes). It
will be reoalled that in 1963 alone, imports of gelvanized sheets and iron
and stesl tubes and pipes amounted to nearly Us $25 million. With the
continuing growth of the construction industry, thig will be multiplied
soveral fold and will give rise to a serious foreign exchangoe drain if the

substituts cemcnt-bascd products are ‘not developed as 1nﬁlcqted.

87. TFinally the proposecd development of the cemcnt~based industry still
falls short of its full possibilities. Turther zcope for development
exists within the framewoxrk of the possibilities of the industrialization
of.building as referred to carlier. The preparction of ready-mix concrete,
panel prefabrication, and the Tebrication of still more precast elemonts'to
substitute ocus rently importéd materizls such as metal sheets for water
reservoirs, kitchen and senitary installations eto., oT to reduce costs

of traditionally consiructed elements such as septic tanks, etc. all remain

to be explored and developed.
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88. Thé magnifude of the expansion programme'also-éuggesfé the
feasibility of sub—reglonal manufacture of . the industry's needs for
machinery, tools and equlpment. For example if it is assumod that one
block press can produce 10,000 tons per annum, then the requlrement h
for block presses in the perlod 1965-1980 would be of the order of

‘ 14600 unlts or approx1mately 900 units per year. 1In addition, there is

' no reason why tile presses, pipe maklng machlnery, machmnery for roof

tiles, etoc., should not also be-manufactured within the-sub—reglon.

Clearly then the expansion of the cement-based industries also opens up

prospects for the development of the engineering industries in the sub-

region,
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