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| ASBESTOS AND CIMENT PRODUCTS - o .
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Induetry deecripticn : : L ¥

t 1. Asbestos cement prcducts,'ae their name 1mp11es, are. produced out

of cement mixed in water w1th aebeetos (approx1mately 80 per cent cement

and 20 per cont asbestos). The two prlncipal,eebeetoe cement products

ares

" asbestos cement sheets (corrugated or flat),

- asbeetos cement plpes.“

2, Adbestos cement sheete are used malnly in- corrugated form. The

"'.

eheete are an excellent'roefing matertal and ere c0neldered the beet

they are practlcally 1mmune to the actlcn

of water, Flat sheets.ds 1ec\used but to ‘a lesser: extent, in Wall

panelling.

3. To arrive at-the- merket demand-for. aebeetes cement rooflng a8 fet

a elmple task, Th1e prcduct ten‘f tc repiace end to ccmpete, in price

EE

or in quallty, with the mnore tradltional rocflng meterlale. These are

the thatched roof, 1n tredltlonal bulldlng, the corrugated or flat gal—
vanlzed iron or alumlnium rooflng sheets 1n the monetary aconomy, and
other kinds of rooflng meterlale -such ae the. clay-burned Files and the

various slates and shlngles ‘8%113 in- uee."”

4. The thatched roqf, as well as: -the tllee and ehlnglee, do not pre—
sent any. serious competxtlon ot eebeetce cement rocflng. The thatched
roof is the first etrﬁcturel and fdnctional element to” be replaced from
its subsistence orlgln e&flnduetrlal materlale. The tllee and the
shingles brcught over,hy the uuropeans requlre hlgh workmenehlp end

complex congtruction 1ncreeelng~the1r competitive limitation. .

5, For competition on roofing, thers’ are the coirugated or flat“gall'”

vanized iron sheets, the flat or corrugated aluminium sheets, the.

asbestos cement corrugated sheets and the in situ cast concrete rooef, -
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,_6; From the oommerclal polnt of vlew, the galvanlzed iron. sheets are the
;.oheapest. Next in pricg are ashestoe -cement sheets, and- the most expen—
Ah31ve are the elumlnlum sheets. The concrete roof cast in gltu cannot |
"usually 00mpete 1n cost with the others mentioned,. but 1n.most cases 1t
coulﬂ not be replaced, due to the required sPeclflcatlon elther from the

_ structural or functional point of view (mainly 1n.mult1storey bulldlngs)

_T.” -From the functlonal p01nt of view, asbestoe cement~has.a11 the pro—
s;pertlee requlred for rcoflng (ses ennex) . However, in. comparason with
1the other metal sheetlngs, ashestos cement is the heav1est rer- equare
metre and has to hear the highest traneportatlon cost. Too,- there is
the hazerd of a certaln percentage of hreekage due to improPer handllng
'.du!lng the tranepcrtatlon or 1nstallatlon processes., These hazerde are
unknown 1n galvanlzed iron sheets, but. although the cheapest and hav1ng
the largest share of the market, these have a very low resistance 0

corros10n snd must be replaced after comparatlvely few years.

. Sl; In concluelon, we see that the three dominant rooflng elements Whlch
compete on the market sach have attrectlve propertles offsettlng their
handleeps.‘ Good eelesmanshlp, serv1ce and organlzatlon oould do much

:to change thelr market share.' This is- sometlmes more than the prlce

'factor or tha technologlcal propertlee.

Ié;“l It would be approprlate to mentlon here new developments such as

the verlous corrugated plaetlc and flbre—glass sheets whi ch are- heginnlng
to anpear on the market. They are not yet competltlve elther in price

or 1n functlon, but thelr development is chellenglng.f Nevertheless, o
"We ehall cverlook this factor on the assumptlon that tlll 1980 thelr
1mpact w1ll not vet e felt’ and .that the merket ‘be left to the three well

) ,establlshed rooflng elements mentloned ahovey

}Asbeetcs cement p1pes

Asbestos cement pipes are produced 1n any de81rab1e 1ength up to

?s1x metres and 1n ; diameters up to 500 milllmetres. They are. used
';malnly for water supply, for handllng other non~oorros1ve llqulds, for

| wgas Supﬁly, and for many other uses.,
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" 11, Among the many advantages of asbestos cement plpe, we may stress

their accurate shape, a" smooth 1nner surface, good chemlcal re31stance

s many corrosive 11qu1ds ‘or SOllS, the1¢ complete 1mmun1ty %0 stray

'f_tlon when needed.

L2, 'Not’all‘plpe of ‘other materials pfeseﬁfe;cdﬁﬁe%ﬂ%gbnvfeTthe‘asbes_
tos cement pipes, gach uype of plpe hav1ng speclal advantagee and dls—'

':advantagee as well® as & dlifereﬂt price.

a‘great'deal-of'development 1S'poss1ble.

’ ".i3 The other types of plpes whlch may compete on part1a1 ranges of the

.demand

L

are as follows, )

Oast ;ron_plpee,:ﬁhich are quite heavy;.

Steel'pipes;‘whieh are the most compatible;

"@electrlc currente or: corr051on, and $heir 11ght welght and e"”

Each serves 1ts oun’ range, but

Red clay pipes which are ‘porous and have a’ very ‘short’ llfe -

" dre used malnly for: dralnage,

but are. expen51veg

'StOneware plpea Wthh stand moet of the aggre351ve chemlcals

1

Ordlnary concreﬂe pipes which are cheap, not too strong or

r981stant but could e hand-manufactured, _

g ~hReinforced concrete plpee_wklch;requlreha more elaborate -

. manufacturing procesa; are strong and‘more resistant than::

. than asbeston cement pipes, although heavier; ..

the ordinary conerete pipe, more expensiwve but still’cheaper

The plastic pipe’ﬁhich’hae'abpeared“oﬁ:theRMarkefvéhiy'rebent*

ly and does not yet snswer all the technologisaluandnecpnomic

requlrementa to ‘e competltlve. Neverthelese, the 1mpact of

N plaetlc technolOglcal p0551b111t1es ehuuld not be overlookad

‘rwhen progectlng the market demands : Any pr03ect10n for plpe

lmarket in 1975—1980 anould leave for plastlc plpes a

able share,

con81der—'



The asbestos flbre raw materlal )

=aSbestus and toe CrOGldﬂ14te asbrstos.l' RREE B

?Afrmca,‘are qulte prom1s1ng.‘ Exploratlon is 1
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_144' Asbestos is the only natural mineral that oosurs 1n a f'bro%s form.'

i,It is oompossd of SLllcon,_oxygen, water and magnesium (s metlmes also

sodlum and 1ron) The two most 1mportant types are the chrysotlle
P

15 “In trads-and- 1ndustry, asbestos ig class1f1ed in seven groups,

Jfacoordlng to- the 1en5 th.-of the fibres.(the. Canadlan class1flcat10n)
'iThe 1onger fleeS are: ussd,malnly 1n textlles, whlle the medlum length

1is uSeﬁ 1n asbostos oement products (Canadlan group 4, "shlngle—stodk")

'; ib;f lezeront uypos; 1n varlous langths, are blended together 1n order

50 arrlve at the &es1;'d‘performance at the cheapest prlce.‘ The app,o—f;

prlate formult is a result of great praotlcal knowuhow, but it ds

o usual]y developad by the suppliers WhO may not have avallable all the

L”des1red types and 1engthse

17»_ Tae m"x1uw of oement w1th asbestos 1s based on the same 1dea of

relnforced concrete. It produCes a new material whlch comblnes the
,,‘hlgh oompreQS¢ve streugth of cement w1th the high tenslle strength of

’ ¢asbeatos flbr

'ﬂ18;r The U.L.S R 1s the World's leadlng producer of ohrysotlle asbestos.
;‘It ancl . Cana.da are the maln produclng countrles of asbestos 1n e
' -1$he world,f South Afrloa and Rhodes1a possess great dep051ts of asbestos,

.'Tan:la Shoru flbte type 1s also drllled in Swa51land.s Asbestos depos1ts

beeh‘acfelor ol in tha Sudan an& ite exploltatlon may begln shortly.

;719 Knowu Worla resvrves are sald to be adequate for at 1east 25 o
u:30 yemrs,_aut the demand for the asbeStos cement flbre is 1ncr9331ng1y

strous ﬂrd Lurlng reoent years, produotlon has been sold one ysar shead.

,20 Fsrthur occurrences of asbestos mlnes, 1therto unexplored 1n

1ke1y to proceed 1ntensive—

1y Lnder th€ 1ncent1ve of Worl&,market pTeSSureﬂ' o
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‘The process and elternatlve technlques of prdductlon of asbestos

5roof1ng eheete

. The asbes:ostlbre is usually found together Wlth hard rock and

T nust be separated by a grlndlngwprocees. In the raw materials merket
'._asbestos may be purchased in unmllled form or ready pilled 1nto separated
fﬁ;flhre. The Second form, the ready—mllled, although more. expen31ve is

Efeventually more ecoqomlcal through ‘the sav1ngs on- mllling equ;pment

'}:?and electric power. Only 1n the ‘case of 1ocal avallabillty of raw

'Tasbestos~m1111ng equlpment mlght it prove’ more economlcal. “Tn any
‘case, elther it needs a . flufflng dev1ce or a- grlndlng mill to reach

;_the neceseery opening. of the:fibre,, This affects the proportlon of

jasbestoe t0- cement, thus . maklng product1on more eGOnomlcal-;

22 | Fibre is drawn in-the requlred weighed quantity and further opened
by the principle known as hydro-d131ntegrat1on."“It 1s then pumped into
{mixers where it iss thoroughly mixed: with the cement and water 1nto a
" form of slurry, ;There.are a number, of, different mixing methods.
f,The'quaﬁ%ity end consistency of.mix is regulated. as per. requlrement.
The slurry is fed into a holding tank, from where iﬁ replenlshe$ the
‘Jlevel of raw materlals in the cyllnder Vat of a so-called "Hetschek“

:machlne.f-'

Loroe3, A Ahin. 1ayer of wthe slurey ig picked . up. by sieve cyllnders and
“:g?‘transferred to.an, endless feltvunder pregsure- of ceueh.rolls.} The _
,felt moves forward, -away -from. the Hatschek machine, over. a vaeuum hox
 where, moet of the water is removed.“ The film is ultlmetely transferred
“.,ﬁto an: accumulator roll where de51red thlckness of eheets 1e bullt up
“;Tunder pressure, The felt requlres replaeement appr0x1mately every 125
”operatlng hoursAand costs approx1mately'US$4OO. Hetschek machines are
:;Zavallable “4n dlfferent 51263. The smalleet ‘ha's ‘one cylinder vat, but
‘%ﬂthe larger may have fhree or more, . The humber ofneyllnder,vate con-
tributes to the timé it takes™for’the desired thickness.to build up.
The difference might be three times as fast.
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;24 On attainment of requlred thldkness, the sheet 1s out off from

Guttlng may be done by hand, reduolng productlon speed.“ However, When
done’ by automatic cutmoff maohlnury 1t is p0351hle to. utlllze the L
full potentlal output.,_ ' ' ' ' o

¢1é§: Corrugatlng may “be ‘dohe manually (by two men statloned on the

oppos”te sides of the ta‘o—off conveyor) or by mechanlcal dev1ces

‘15053

.a;to use sho:terwfwbred asbestos-- resultlng in. some savlng

1n the cost of ‘rav materlalsem_k,u}q;;jE

26 "~ The' corrugatlon and the settlng of" the sheets are made 1n steel
forms which are comparatmvely exper51ve. Sowo facuorles use asbestos
cement made forms, but the excess1ve 0111ng needed caused serlous :
.operational dlfflcultleu,_ The sneets remaln 1n tne forms’ to allow them
to attaln the initial set. Thls, if done in Open atmosphere requlres
_some 8m10 hours._ ‘Then the sheets can ‘be moved. from-the. forms, whlch

uare oleaned and 01led before're—enterlng the productlon oyclelagaln.

-27 Tha sheets, after ‘being reitoved From the forms,'must be allowed 4o
'cure in accordance w1th the normal rGQumrement for cement (1.9, undor
onormal condltlons =28’ days) Gurlng is often done by lowerlng the

"sheets"into large concrete water tanks, . The curlng process, at naturalm

:tempefatune, tles up 1arge amounts of floor space, worklng capltal and
fadditlonal labour 1n plllng and unplllng thp sheets.‘ The alternatlve :;
pr cass 1s by steam Curlng, Whlch mlght take as- llttle as three:hours.‘
;Steam curing, o"ﬁthe othe; hand, requlres addltlonal aqulpment .hut

_oould*take pkaca at n1ght (an edvan tage . only. in small factorles

;where»tha "Hatschet” maohlnn works - only during the day shlft)h,ﬂi;g;f_=?

'EBJ

is w1th pressure autoclaves in-which sheets are steam cured at very

“more modern way- of ‘curing: (but one’ rvqulrlng hlgher 1nvestmsnt)

thh;tgmpgraﬁure.; These not. only permlt very rapld curlng but also
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make it p0351ble to substltute ground quartz sand for around half ‘the -
cement It of csurse, results 1n *an 1mportan£ saving in TEW material

" cost,i

29. Trlmﬁlng the edges a second tlme, after the sheets haVe reached
their. flnal hardness, results in a better locking product Thls is
necessary in a° competit1Ve intornal and éxternsl market, This can -be done
by expensmve autcmstlc trinming mechlnes, but it ‘can ‘gl be. done}satls—
factorlly by an -elestric Hand:- JoJTequlpped ‘with e carborandum SHW "o *

a speczal;trlmmlhg 31

: ‘

30. To conclude, we sse thsL alternatlves ex1st 1n manufacturlng, re— o

‘A sultlng 1n a cheapsr or better product w1th hlgher or lower 1nvestmentS'

1. unmllled versus mllled asbestos flbﬂe,-
' B
.2._‘h1gher degres of openlng of Ilbre Wlth a’ more

a-

‘-repld productlon, ' _
V3.”7slower or faster “Hatschs”“ mechlnes,""
o 4. manual or mechanlcal cuttlng,' ‘ & .

VAP e ey

" 5. menual or mechanlcel corrugatlng (also louger or shortsr
ﬁsh;rfflb¢e)9 : R ; : . : R
é.fvstesl or other forms-
'7; {steam or atmospherlcal curlng, o ‘
8,  pressure sutoclaves With replacement of‘paftlcff-\ B b
' h.cementfthﬂdugh quartzs fc?e- Lo S a.xbhtuﬁms !

9. manual or auﬁomatic”ﬁfimming{ Pa s 5'e"‘55a;53 L

Bl

The choice between “tha alte“netlves w111 be dlctated by the size of the'
market, the avallablllty of rew materlsls, the avallable funds for o

'capltal 1nvestment or other aspects cf the 1oca1 s1tuation.?
PR SR BN S ; TP

The slternatlve productlor procegs of asbestos cament plpes e

31. Alternative production prOCesseS'dlfferfmelnly“ln.théhrnitial‘pfpew
forming staéé;fﬁhe-léocehing‘svstsm'and the curing pf@déss.- In the - pipe*
formation Stage uhsre may be clfierences dependlng on the mlxlns, and ,

moisture extraciing mach;nerye‘ L
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_ 335 A radlcal dlfference is 1n the curlng system. One is the ordlnary
gl ' "Tn:;water curlng where the plpes are Kept under water sprays for some '
hflfteen days and are ready to use twenty-elght days after productlon.
The other system is ‘steam curlng in au%oclaves. Thig not Only nakes
_stronger Ppipe, ‘ready for shlpment w1th1n forty-elght hours of preduct1on
~and thus rellev1ng Worklng capital, but it enables the replacement part
.of the cement oy ground 31110a and GOnsequent sav1ngs 1n raw materlal
eosts. . The autoclaving process contributes to the chemlcal stablllty
__of the product by 51gn1flcant1y redu01ng the free 11me content from '
| the range of 13 18 per cent of the non—autoclaved products. Free
llme is the component whlch 1s susceptlble to 1each1ng and flrst
attackeihg-sulphate and acld env1ronments. Thus, altheugh autoclav1ng
'?requlres eddltlonal 1n1tlal 1nvestment the rssult w111 glve a better

“product more qulekly and at loier cost.

IF§A;S In the process, portland cement is mlxed 1n water wzth short
'asbeetos flbres. This slurry 1s spread ever a steel rotatlng core
inside whith & vacuum is- created.. The slurry stlcks to the cyllnder
unére {tUdries qulekly under the afr 01rcu1at10n ‘Gaiged by the vacuum.
'Durlng the drylng process another cylinder gives- the slurry the form'
"“7cf a’ pipe and apsures “the regulari ty ‘of the welght SRR

535 “ The' crude pipe, on 1ts core,'ls extracted From the machlne and
U ntroﬂueed irto s hydraullc calender Which exérts’ pressure on the
?*pipesrwhrle agaln B yaeuum is recreated inside the 6ore.” Thus, “the

“ipipes: rapldly ‘dttain the necessary strength. :

36;: A hydraullc extraeter or an electronic loesenlng system separates
the plpe from the core and places 1t on an 1ncllned drylng table where
‘1t rema1ns for twenty—four hours. Then the plpBS are pleced 1n contai—
ners whlch are lmmersed in’ water vessels where they are cured for a
fortnlght, galnlng the necessary strength. Twenty—elght days are

neceesary for the plpes to reech the speclfled strength for use.
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37._ When s1lica 1s avallable and 1nvestment 1n autoclaves Justlfled the
‘ ‘ourlng process is done by steam and the plpes may be ready for use, as

has been explalned above,\w1th1n forty—elght hours of product1on.

':38,; The alternatlves in supply of raw asbestos, whether 1n crude form

ot 1n a mllled one, as Well 48 mhe oogree of Openlng of the flbres
3t

are the same as for the asbestoq cement sheets.

World market 51tuat10n for asbestos cement products ’ff]';fﬁl,?ﬁﬂ

'39 Informatlon 0n world trade in asbestos cement products is- 1ncomplate.
TPhe aVEllable trade flgures« glven in table 1, cover malnly ‘Western European

' .‘ilx. s

countrles and very few ‘from élsewhere,

40. The largest 1mporter of the oountrles shown is the Federal German
Republic, w1th 1mports neaf hundred ihousand tons 1n 1963. Second
WS the Netherlands with over 80, OOO tons.' '

“-.

;41. The largest exporter in 1963 wes Belglumébuxembourg w1th almosﬁ
216,000 tons., It is 1nterest1ng o note that most big eXporters are
blg 1mporters as well Examples are the Federal Republlc of Germany
Wlth an export of 50 600 tons, or Italy whlch 1mported almost 16 , 000

tons whlle 1ts exports reached 32 OOO tons."

42, Dug to. costly trggsport, it 1s,of@ep.more reasonable: to. import from
a peighbouring factory abroad than to tramsport over long-distance in-
ternally. It is.also an: e3311y re—exportable commodlty in-the trade

transactlons between oountr:es.

43 - Table 2. shows .gome .of the traﬁe fzgures of North Afrlcan .equntries,
It will be seen_ that ~Ltaly.and the Un;ted Klngdom Were. large.exporters
| 1nto the submreglon, while Algerla and the UAR were exportlng to .SO0me

Medlterranean countrlesp
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' ‘Coﬁﬁtry

Quantity

‘Value

1000 USH -

Cost. price|
e B/ toms |

.Mainﬁpfbﬁeﬁaﬁﬁe”of'
imported goods :

T-Eﬁﬁuqﬁf“ RS

| Swiﬁéeriapd'

Eéléium— o
" Luxenbourg

Federal Bepubllc", L
- 98,203

: of Germany

italyf

Netherlands -

United Kingdom

Denmark

Speden.

9,714

| 18,388

14,684
81,205

24,357

1,073

16,945

3 594

4 438

712

1,318

'”:i/*:

95477

':1,-3:5'1
715093

2,324

a5
1,626 - |

1,824'

428

73.30

96:50-

: 87.35

95'.4"1’

147.25

11850 +-. | Denmarh |
Kingdom, Belgium

107.64

119 09

'1‘A1gerla

_ Belglum, JDuxem=

, ';Yugoslav1a,Belg1umw
-,riLuxembourg :

.,‘;bourg France

bourg .

“Belgium, Luxet—

Nefheflandé;vﬁén;
wazk, France,

Belgium, LuXem—
boure, Germany,

bourg, Sweden,
Austria

Belglum, Luxem~
bourg, Germany

Belglum, Luxem—

Belglum, Luxema

Derimark;” United <

bourg, Denmark.

Germany

3/ 5170 nuer 6615,

345

77 74H

R
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Table 2;

Selected exporter countrles of asbestos cement productsi/

ins1963

~hQu&n£itr'

fvton5¢ﬁ

- value EEERE e

t000 USH

Unit.pricel.
. 1 $/%om

!Main,ﬂasﬁingtiqn

, 3;£%£#m;;;a$E
s EsmbOUTE
- Gomary
|y
e
Um'l:ed Kingdon

- Denmark

Japan

3,719

215,851

39,188
50,239'
3é,§84\
a1
48,848
5101050

22,162

1,608

21,082
3,242
45145
3,146
'.567
:%,079

1,192

1,418

’ 118 61

4o
o161
82.73
e2.51
3”96Q85
64;?7

 B3.50°

63, 98"

'“”Iﬁﬁig;“ﬁ&nada;

Japan .

B A S R

Netherlands,
Germany.,. USA,

Germany, UK,
Vietnam Rep,

'Netherlands, France

Yugoslavia

USA, Tunisia, Fed.
Repa Malaya@f

Bélgium, Luxem-
bourg, Germany

Sudan, Nigeria,
ﬂGhana ’ i " ;

Sweden, Norway

Ryukyu, Cambodia,
USA

T

51yw’Sﬁléctipn'according_to availability of information and to magﬂf%udé.
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Table 3: Reg1stered trade of ashestos cement products with countries .

-of the- North African sub-reglon in 1963

Exporting
zountry

Importing
Goun try

Quantity
tons

Valué

000 USH

Uhltprlce
$ per “on

“Prence’

France * -

Belglum-f~-

: Luxembourg
Und ted -K;,n:sdom;
.| UAR- '

Algeria

‘Tunisia -

ol .-Sudan..

Greece
France

.ﬁg@ﬁnisia-_ilﬁt_ﬁ,
" 7“£i$&a1?'%bf
."UAE“:TI

Sudan

I

612

2 688

2,140

'75“1;237?m<'
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g
mentu from the past performance of ex1silng factorles, due’ to . the fact

'that t many of the IthOflaS prodace, under the same roof and management,
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'Généfai‘ﬁote

It is c"C)tl*.exyv}:Leat"d:!.:t‘f:Lc:u].t o get the exact.flgunes on 1nput requlreﬂ

asbectos cemsnb pipes, d° well as aqbestoa cemunt sheetss1 These dlffergq

in procosq, cost and pmcen The dlfforences in proportlons between tha A

'two products in the varloub factorlws result in different figures for .}

1nput requlrements. This is ‘the reason why most of the input had Fo- be -
based on estlmaueo for~3ro;ecued facuorles. The. performance of* ex1st1hg
factorles (whlch, as hoted, are mostly mixed) are glven as a gulde T

\

p0531b1e upper or 1ower limits, _V‘*i-

Maﬁérial i@butsfforacurrantmpzaduciiénw R I

45, Asbestos fibre (chfysotile 4--5-6 groﬁp fibre) in quantities between

10-13 per cent of weight of finighed product. - Cost, of course, includes
c.i.f. prlce at port of entrv witn addlnlon of customs and the frelght

to the 1ooat10n of ths asbestos cemeni sheet factoryo

46, Cement (norma? quallty slow;aettlng with a low hydration temperature)
70 per cent of welght of finished product. Cost includes the ex-factory

price and the transportation to the asbestos cement fachory

47. Inert ingredients such as ground dried asbestos cement sérap, quarry-

dust, cement plant, plus wéstes or pulverized lava; the quantities depend

. on the quality of the materlal and its avallablllty, could fluctuate

by welght between 7--15 per cent of welgat of p“oduct° The oost usually
con31sts of the uxanspo“t cost only, whlle sometimes 1t also includes

the purchase price.,

A8, Hater, non-saline fres of acids desirable, saturated with limestone

minerals. Direct consumption some 20 pe1 cent of welght of product,

but Iactory covsumptlon of ghou 2«3 m” per -tan.,
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49 Replacement of. felts and . cvllnder screens ranges between 31 85 -

$2.GO par ton af ashestos cement product._ﬂi

56;:' 4 ,hln case curlng'klln is proV1ded for,' ééfiﬁQfgﬁth'ﬁﬁ@kii%}esuf

51.. Electrlc power.;‘Inpﬁts depeﬁd dn the tjpe'6f maEhinéry anﬂhﬁhéf .

da ggg ‘Zflmechanlzatlon. The requ1rements may range fr mr20 kWh per

the "Dimatlt“ factorv in Morocco i PRI ELLET L L __,;agi .

1952 : 1963 v 1954 1965 "j"=-, 1966 RIY

' Annual productlon L ' Bk S o : o
111 'thE 19’ 688 : ,,25:, 077 e Ry 322 25’375 Lo 18,2]_6 S

Inputs’ per ton

0812  _ o, 674 o 638 0,707 5
"_;_'68 0" 71 o 66.2 73 2
RS -3.2.. _3__,12

_&factory, With ‘G- capaclty of. mome 1,700 tons per annum. proposed in the )
'Central Afrlcan Republlc, has been planned to engage. 26 persons (three
mamfgement and_23 workers) Th1s would produce 65 tcns per annum per

.pérseﬁ'engagedrerf?}uions per annum per 1abourer.r On the 1arger 31de,
'a‘15 200 tons/year factory proposed in Kenya has been planned to engage
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102 persons of which 71 are latourers thus producing 147 tons per annum _ -
per person engageﬂsdr<210fpegglgbburer,;*The "Dimatii" factory -dm Mérbcqo;
ﬁroduding sheets as well as:pipe in: 1955 empl oyed: some 35Q persons. - w1th'
an. output of more, thaﬂ 72 tons Der per s0h per year. Anoﬁ@er factory, '

SICOAR, 1n Tunlsla has been planned o produce 8 000 tOns of plpes and

'sheets w1th 190 persons, uhat means 42 and 72 tons per person per year -

53, Skllled l@bourerq ars 2 8«3) per ent of the 1abour force. Tha larger
the . plant, uhG lowe_ tﬁei¢ fﬂarae 11n:L;17od, between 21 and 39 Rer. cent,

with the same growth xuunq a5, thg ck_llcdo o s

.54, Uhskllled lﬁbourar& beume\n 25 per cent.in the smallest’ factories
(1, 700 tons pe

per annum). mhe largcr tne plnﬂu)“tﬂb lwrger tﬂﬁl;

-

:anrum) and 53 por ocent in uno_Tarver ones (15 OOO tonsw

;share.\@ '

ssghm?hgﬁira;g;ngmgf;3h§‘supﬁr3;§qryu§ta££ sheyléwﬁtﬁxﬁ.ﬁqme nine months
before .the plant begins to operate and continue for another three months
. in -n&he fac,-bemr.-... e s - oy ..,.,4. I e e L :.,..‘_ ‘u.-.J:..-:.... e e e - .....

56. The sk111ed labour has.‘fo begin’ t“w1n1ng in another factory some six"-

monthe before P1L“+ beging 4o operate and continue in the plant for L

Y

another nihe mOnuhs,‘ SRR

Capital reguirements

5‘7 - ‘Fizce&"‘ca'pi’hal--‘-i*nves“cmewf-ﬂ' T e R

Lan&, bulldlng and eaulpmenu was in tae case of a small factory
(1,700 tons per annum), $174,000 or some $1OO per ton. ?oflé 1arger
factory, to produce 15,000 tons per annum, it was estimated to: be - $915,000
or only %62 per toi,  For. & ?tlll lsrger ¢écmory (Dxmatmt) With ] - capaclxy
of 354y000 tons. but wiith.a mixed production of shseis and pzpes, the - P
fixed investments wore.§ 11953,000:0T-$5T por. ton- capacmty‘(present Pro= -
duction'%eiﬁg;lam%r'ﬁha $he iﬂstalle&:capacity);<0£-tot315fixedfcapiialyf
the land and ‘building scoount for:some 20-35 pen Cent.  The rest ‘consists .
of inwvestment in mabhinery,pi%s'traﬁsﬁortation-ahdminstallatibn.'

[ S R R



58. IfIWQ increase the capacfﬁ&'ﬁf théVEmall‘factorj with another shift
we could rg_duce 'the flxed 1nvestment to nearly i$60 per ton. - On the
other hand, the ¢arge—scale factorles w1th 15 OOO tons per annum are

planned on a three—shift basmsq 5Ehi

,ihowever, 1s not easxly fea31ble,
H_and plannlng should be on a tWOwShliL ba31sa Thls means a hlgher 1nvest—
,_ment per ton but also more sophlst+buted cqulpmcnt resultlng 1n a much

"better producb. -

Worklng capltal

u¢59 Wbrklng Qapltal is estimated to be $63 per ton per annum far .Xhe
small plant but only $21 to $27 ‘per. zon Tor the larger one. It shpuld be
noted that 1n the calcu]atlon for the small plant a raw materlal stock
of elght months has been coas:.dernd° The estﬂmators for a large enteru
;“prlse in Kenya provlded for only woﬂmonthg stone.J Thls 1eads us to
:3conclude that a hlgher flgure m1ght also be con51dered in the case of
larger enterprises. In estlmating wqulng capital needs, we canjhgfdly
‘“%%kb“éﬁémpiés:f&bm“bhe“ébﬁhtryﬁéﬂd”éﬁplj”%hem'direcﬁly“to”éndthér”'%'
dependent as they are on the credit. hahlts and supply condidiohs e

valling. : . cTeeT L BEUELUN enain

per Fnonen e RS D ber e w0 8 e ST 2 e e g
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... CHAPTER III.
INPﬁT izEQUIRsMRNT" WOR ASBESEde'?:-rmﬂEﬁ’T' PIPE PRODUCTION

Material 1nputs for Cerent productlon

-  '60.“ Asbestos flbre, ourybuclle four group lere and b;ue flbre, some : ¥
: 15 per cent of welght of finished product 'Cost of flbre 1nc1udes all

cherges untll it is stored in the asbestos cement plpes factory.‘ 

61, Cement, cost as above speclfled in quantity of 75 per cent by o
jwelght ot flnlshed nroauct If qlllca 1ngred1ent of the speclfled qua—

Tity is prov1ded, %he cement quantlty can ‘be reduced to- 50 per cent.

:362. Slllca 1ngre&1enu up to 35 per cent by Welght of flnlshed pro-r
&uct._ Chemlcal and phy81cal requ_red proPertleS° 99 7 per cent, ”

95. i per cent o? 810 and 85 per cent passing through 200 mesh screen,

634 ﬁater, between 1.1-3.6 ms_per ton,‘depending.on'thg:proces§=and
_the capacity, ' ’ '
64 Power, 70—80 kih per ton.

Management and labour ,

65. In the smallest enterprise (700 tons per annum in one shift) a
panagerial force of three persons and a labour force of 15 is enough.
Doubling the output by creétiﬁg twoe shifts will double the labour
force and might add cne to - the manageriallstaff, Tﬁe sutput per per—
son engaged in such a factory could be of some 40 tons per annum. In
larger enterprises, a hundred persons might produce 15d tons per
annum.per person. In still larger entérprisesE with more than 25—
30,000 tons per annum, zlmost the same 1abour'forces might reach an

oﬁtput of 200 tons per pérson engaged per annum.

Fixed capital invesiment

66. The cmallest pipe manufacturing enterprise, with a capacity of 700

tons, would require a fixed investment of some $500,000, Doubling or
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',_\trlpllng capac1ty, by utlllzlng two or. three shlft operation, would not

require substantial additional ;nvestment.”"

93one*sh1ft productlon e£ 1 40@ tons per annum. Tha otber factory, which’

was planned to produce 37, 500 tons a year in three ghifts, has been

adausted to a two—shlft b351s (produc1ng 25 000 tOna) for comparlson.

. 68, “From ths table we see that. with:a seven-fold 1nvestment, Wwe -can
.o get an: output: 18- Times h1gher; The fixed investment varies. between
f?$358 per: ton for the small plant and $78 per- ton in the 1arger unlt.

Bulldlngs are. 52 per cent of the f1xed 1nvestmant 1n the small unlt but
only 32 per cent of the total 1nvestment.

'69.-.. In the larger un:.t, 'bulldlngs are only some: 13 per Cent of 'l'.he

ftotal 1nvestment but BOme 18 per. cent of the flxed 1nvestment The*

“_rest 1s equlpment, wh1ch 1n thls case 1s much more sophlstlcated, hav1ng,

‘for 1nstance, autoclaves for steam curlng, etc.'

Table 5: Investment and investment per ton 1n two alfferent sizes of .
asbestos cement plpes factorles ' S .

-

. B UsS$
< -Smallest feaslble productlon . Large- capaclty factory
unlt l/l 400 tons per annum_ " over 25 000. tons per annum
SR (2 shlfts) o s (2 shlfts)
‘ Total = Investment “potal ' Investment
Cinvestment ¢ “per fom- - investment’ per ton.
Investment. in .. S N T
buildings . 260,400 .0 186 356 ooo 14
Investment 'in - ~* 0 YT T e SN
.equipment .. .- _.241,00Q. .. - 172. .- 1, 606 0001”,;.,.64
Total fixed_inw _ ' ' S o S
" vestment 501,400 - . %358 70 % 1,962,000 0 078
Working capltal .. 161,600 . 115 o 700,000 28
Total 1nvestment‘:‘ 663;600' CeT 4T3 T 2,662,000 [ 106

Sourqes' For the smallest factory.:"P0551billtes d‘lndustrlallsat1on des
' Etats afrlcalns et malgache assocles" : :
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T production Ko (adgusted for comparlson from one. shlft pro~
duction o fwo. shlfts).':‘ . -

For the Targe eapaclty: .4 _proposal for the establishment
. of asbestos cement. pressure pipe and asbestos cement *
- “‘gheet project for Kenya.  Birla Brothers Private lelted
- (4&djnsted for comparison from three'shifits. productlon “to
._&two shlfts) ‘ S P PRTHAE B L

{7O;5zﬂofkiﬁg cébital;'$28 per fbn'in:tﬁetiaiéé;sbaig_ﬁhittéﬁd-ﬁiﬁg'
_iper ton in the,smali'facthryg'islbased“bhja two;mmnth=suppiquf“local
- raw materialg in thé;largejplant-and fbr-tWelvéwﬁbﬁths“iﬁﬁthe!Sﬁéller;
- This seems quite insufficient for large units in Nor'th Africa, where
.“4&6 months is'mo'r'e'-reason-a'ble'o This would raise-thé $28 péfftoﬁ.té

$35 per ton.

.RateS'Of.dapreciation.‘

71, The depreclatlon rate in the asbestos cement 1ndustry does not

" 'dlvert from the ordlnary acuepted rates in the manufacturlng industrles

~ of five per cent of the buildings (2) and 10 per cent for the machlnery
and equlpment. The employed vehicles have a higher rate of 20 per cent

to 33 per cent

[T

'”Varlatlon in plant size and capaclty utlllzatlbn

;72. In the prevalllng cpn@;tlons two working shifts at.their full.
"capacity could be con81dered 28 & max1mum, Theoretlcally, and in
-spe01ally good conditions of management, machlnery and skilled labour,
a three ‘shift systen could be p0331ble, but ¥ involves 89 many problems
f-apart from the malntenance facllltles, that in some cases it may rsqulre

'extra reserves of machlner:fn

13, The varlatlon between one shlft ‘and two does not require any
- additional substantlal equ1pment except for larger storage space asr

well as better cur1ng facllltles.

74. The varlatiOn 1n plant slze and in capacity utlllzatlon, -of course,

,have a bearlng on productlon costsa-
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75; There is not snough detailed 1nformat10n available on the changed
1nput and utlllzatlor “of materlals ‘Tor uidits of dmfferent 31299.3 In
thlu fleld of materlaTéQ aavantage would malhly he thrdugh mlnlmallzation

R S L R : S Do rt T R ey, o A
L LT e TR LR . T 1 O I L

- S . - : . - . o Ce -
PR IE - : I

76. Table 6 glveg materinl and Poﬂbf uonuumpuzon f;gures of one factory '
(Dlmatlt) durlng e L ast flve ye vsa U p rélation can be seen clearly
“betirest ouiput and fhe "per et £ lﬂyuta Still, we cannot ‘téke these
flgures as a rulc because of the Tack ‘of 8 breakﬁown between the various

s

B 16 ﬁaj‘asﬁvmeﬁihét"fﬁé*ferétibn’ﬁé%%éeﬁ“%hé“%%fibug“p}oducts'

1s Ho'ds or Ties's - OOnstant Wwe get with an inérdise’ Yof - sbme 7o per cent

in productlon utlllvatlon ‘a decreauo “of+10 por cent” 1n cement GOnsumptlon,

.hh'in‘power an& ovcr 60 pur cmnﬁ in water. EEI TR T

o Lo

.‘—"- . s - 3 e . . [ R T e e s, L .
LR R o e T .-‘7; . . TR PRI .- P L D R O L

T

f@abae 63 Varlous 1nputs per-unit for dlfferent 1evela of oumput
(Dlmmtl Moroceo - 1962-1966)

“pgartly srodustion T 7 st T pener T e
i TQREPUARBQAR v L s o0 ptkg bemr o Wi ton Lo M3 e
18,216 (1966) o7 Ut oqge oot gsgn
19,216 (1962 691 81 338
24,322 (1964) | 674 11 3.5
25,077 (1963) - 672 68 312

25,3715 (1965) ; 638 86 2,64

78, If we take projec%ion figures of various plemned factories, we
notice thal the V&?luﬂlon in canac*ty and utllization does not affect.
labair cogts as much for asbesios cement sheets as 1% does for asbestos'

.cement pipe.

79., The ghare of labour cost in asbestos cement sheets variés.bétween

-lé,B-aa& 15 per cent and is not substentially different in the large

or small enterprise, This ié Sdrue. to‘the_extenffthat there are no .

substantlal changes in the process. Higher c¢apacity, in tﬁe cases-that
'#ere‘examincd* SﬂOWu a rizge of. 2.3 per cent of 1aoour share 1n the oost

but a dOUDliﬂg in the annudl output ner labourar,
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 _80., Gn the other hand, w1th plpe, where mechanlzatlon has greater
'-possibllities with larger scale, the cost of 1abour drops from 25 per
‘ cent te almost 10 per cent. The tonnage output per person engaged '

may reach 4 to 5 tlmes that of the smallest unlt

' ﬁl;l The varlatlon in capltal costs . per ton whlch accompany varlatlons

in plant size, is qulte substant1a1 In a small scale sheet factory,

\l_the flxed capltal 1nvestment per ton Per annum was US$103 _ In .a small—

scale plpe factory 1t even reached US$364 per ton per annum.

AP

}ﬁ82. On the other hand, a. large—scale plpe sheet factory required a

hdflxad capltal 1nvestment of only US$6O per ton and a large—scale plpe

i ;factory of only US%SO per ton. - A wixed (sheet and plpe) factory on

a large-scale in Moroceco requlred oniy US$57 per ton capaclty, but at

" the present capacity utilization of only 70 per cent (25,000 of 35, 000
tong‘pgr:annum):the fized capital investment risgs‘to¢US$80 per -ton

per annumf ' = - ' R R _
uFSB;I”As'ﬁb'thé'wégking cépitai"thé.diffefence is also'quife'subsfantial,
ranglng from some US$30 per ton in the 1arger establlshments to nearly

US$100 in the small onesa
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CHAPTER IV LT
_ THE PR“SENT SITUATION Oﬂ THm ASBESTOS CEMEN¢ INDJSTRY B
mpaqm PRODUCTIDN, TRADE AND CONSUMPTION OF ASBESTOS: CRARNT PBOJUUC’I‘S

‘fiAlgeria

-84;' The present capaclty of the country s asbestos cement industrlee ig
'33 000 tons ‘per annum (30 OOO in Eternlt-&lgerla, end 3 OOO 1n Zabana at

'f A e R o L Cwee e g e mar,

_Oran)., Mhﬂi.; A f e E fmﬁm'

'85; The output of these two factorles was som° 20 OOOtone in 1964 and over

21 OOQ in: 1965, The,detalled preduct1on of each of the factorles, thelr
utlllzatlon and employment is given in tables 7a and Tb, ° The value '_
of this. prgductlon has been estlmate& accordlng “$0 the FOB prlce of o
exports in 1963. o ) i _ y _: o A\

e BEy Table & showe the evolutlon “of the productlon 51nce 1960 It sheuld

F?;;b:inoted that in. 1960 End 1961 production reached a7 thoueand tons and

'”WES hlgher than the" present total capaclty. Consumptlon in 1961 reached
. an extraordlnary flgure of 40 5 thousand tons, whlch is more than tw1ce

; the present output.

"‘87. While 1mports have been decre331ng 51nce the pre—lndependence days,
exports grew “E Ot - 2 103 tons in 1961 4o '3, 168 in 1963.

88, As can be noted from table b ‘the output per person, employed in

"Zabana“, Wthh ig e bubllc owned enterprlse, is 4 5 tlmes lower than

wthe outpui_of Ateor nlt Whlch is prlvate owned and has ten tlmes the"“'“@

former s caﬁacmty.

89 The total emnIOJmemt 1n thle branch was SOme 730 persons d;rectly
‘memp10yed Domeetlc demand " which in 1961 reached the hlghest flgure

ey the Maghreb of 40 5 thou and tons, decreased sharply 1n 1963 to ,,g .
12. T thousanﬁ toﬁs,;. EEUR ‘ : TR T

i
it
I

e i
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Table '{'a,"‘= Ashestos: cement productlon and utllizatlon 1n,Algerla, 1964
ang 1965 ' : - . i . .

Ehtéibfi§9; ”_L J‘Luapaclty . Production in. tonsj;Degree of utlllzatlon

1964 1965 1964 hfm qﬁa 1965

Etermt ’"'f"”é,o,-ood 1_7,093 18,608 "56.97%  62.02%

Zabana . 3,000 2,620 . _‘2 705  87,33% ;fi;f'91§5o%,
Total Algeria 33,000 19,713 2,313 -59.43% 645

+ Value of produc—. ~ - . S

ti?ﬂ,E/TUS$_.: T @45 000 1 @33 ooo-”w

*/ The average 1963 EOB value of US$86 per ton

wSource- Les materlaux de oonstructlon.(La statlsthue de productlon)

Mlnistere de l'lndustrﬁe et de l‘energle,'Algerle.

‘} ,,.

Table 7b. Asbestos cement employmenﬁ and product1v1tv in. Algerla, 1964
" and 1965 i

“Plant o © Y 'Place - .;f Employment ' Ton per person employed

N TR . 9641 v 1@65 - Pritate”” SOCIallsﬁ

Zabana' e Oran‘; ‘ Sao 300 9'3 8.2
Total - 1300 125 et ":,'é""'r

~Sourcs: Tids Aatériaux de coustrncflon (La statlsthue de productlon)

Mlnlstere de lindustric et'de 1*energ1e, Algerle. o

Table 8 Evalutlon of asbestos cement grosq ouﬁput 1n Algerla ”’

" TONS

o,

b1 Y

‘Product 1960 196 1962 1963 . 1964 1965

Asb@gfbs cement ” 3, 357 36’;§Tﬂ 10,564 145581 19,7%3-,;21*313

 Index: ' ..ot “lOOu{"; T9Bs w2800 iag v B3t 8g

Source: Tes. mhtériaut de coMs truetion (ua statlsthue de productlon)
Mlnistere de 7';n6ustrle et de 1'énergle, Alwérie, ™




99 One factory, DIMATIT has operated 1n Casablanoa since 1956 S:
lnstalled capacity is 35 OOO tons per annum and utlllzatlon 1s some 70
per cent._ All of the inputs, exoept for asbestos fibre, are purchased
looally (Wages, 42 per oent- materlals of local orlgln, 40 per oent and

the 1mpo”tea asbestos flbre 18 per oent)

91," Some 50 to 60 per oent of the productlon durlng the early 31xt1es
was exported.‘ Slxty per oent of the export, by welght, was 1n corrugated
sheets, malnly to Afrlcan oountr1es.t The maln export markets for asbestoa

oement from Morocco. are Senegal Ghana, Ivory Coast, ngerla and Franoe‘

{3export decllned to 30 per cent of produotlon, probably a'

§4: The‘hlghest productlon flgure, 25 400 tons, was registared 1n 1965
and parallelbd the highest export flgure, 15 OOO tons. The hlghest 7 i

;export prlce of each year. This export prloe 1s 1nfluenoe¢ by the ratlo
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get for the inputs:. 58.: 1,10-= 53.per cent,. yhich leaves 47.per cent
for the value added,-. s i PR o ;

98. ManpoWer. The 353 employed in’ 1965 haveremaxned constant for

1966 although.productlon decllned 51Xty were technicians: and mana—”ﬂ»
gerlal_staff (43ﬁof_them fp:elgn_expatriatesig while the Teat, about
290' 'ﬁe.iie workers. wore of the various, skills.as; well as the unskilled, .

RTINS PRA I :
Tunlsla

-99 Tunlsia has only recently begun produclng asbestos cement products i
in an 8 OOO Lons per annum capaclty unlt, SICOAC (6 OOO tons plpes and L

2, 000 tons sheet) No product1on data are as yet avallable._"

100 COnsumpulon, whlch peaked 1n 1964 with 13 000 tons, has been -
wholly 1mport=d The ma;or part of 1mports (60 per cent) came from
Italy, quarte; of the 1mport Was from France and the rest from '

Algerla (1 800 tons or some 13.5 per cent) and Euroye.

&2-39.:&

101; Thers £s_nérprgquoﬁion:of_asﬁestps=cemeqt inlﬁiﬁyaﬁqusﬁast§§ . P
cementkcpnsu@gtiqn, which tripled from 3,72};tons i§,1964_fo i2,99& ,j‘ 
in‘1965, was imported ﬁainly from Lebanon (some 67t§ér caht), from. '; 7
Italy (some 11 ver cent), frOm Yugoslavia (9 per cent) and the rest,
::in smaller quantltles, from Japan, Czechoslovakla, the Unlted States .

”and Belg;um. Mo 1mports were reglstered from any African country. o

EEéﬁn |  : f - : . ;! o :E uHQ# ; : B i a ﬂ¥

Lo

102, ., Sudan has not been produ01ng .any. asbestos cement products.
Becently, some asbestos layers. have been,manufactured, but it is

still. Lax: ;rom lndustrlal utlllzatloang'

103, - The country's' demand has’ had to beHdatisfied by imports. ~&s e s i

figurés - show, in %able 1, ‘consulnption fliictuated Be“twe-en"6";,000'«ian‘a

- 9y 000 tons (dlsregardlng the 1964 flgure of 18, OOO tons which: ‘must be
;quallﬁlﬁﬁ a5 well as the 1965 flgure of less than i, OOO tons whlch

is also not representative).

. 1 < c .
‘ol 1 M . AR St N R PoLe e . . N
S f T N B i . e S P
l ' ' ! .
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f}.(')d,-,i Accordlng to-the: 1960—1962 flgures, the maaorlty of’asbestos cement

- pfoducts were . pipes. These reached 84—70 per cent of 1mports, Whlle :

<the rest Was asbestos cement sheets..

ThlS correlates Wlth the tendencies

of. the ten—year plan, settlng prloritles for agrlcultural 1rr1gat10n

schemes.'

4

"105.- The. main exporters. of .asbestos. cement’ products- to Sudan were

Yugoslavza, Italy, Czechqslovakla and ‘the Unlted Klngdom. The UAR

“has had a share of some 10 per. cent in plpe 1n 1960 and of. more than 60

per cent in sheets in 1962. Durlng the. recent years the UK's share

has grown substantially ( to .some 90 per “oent in 1963 and 76 per cent in
1964) The UAR's share in 1mp0rts whlch decreased in' 1964 to 5 per cent

:“regalned 1ts traﬂltlonal 10 per cent in- 1965.

‘“Unlted Arab Republlc

HiCG,‘ The UAR has productlon capaclty of 40 OOO tOns of asbestos cement

pipe and of 10,000 tons for sheets and accessorles. Proaects have been

- devaloped to expand. - the present manufacturing units to. 59, , 000 tons/year.

Ghana and Kuwait,

e iOT;' The UAR has bedomns a 1arge exporter of asbestos cement products, ex—
""portlng almest 18 000" tOns 1n 1963..

The h&in’ export markets were Greece,
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CHAPTER v
| METHODOLOGY oF PRO..T sorTie e SUPPLY 4ND DEAND e
“For As:s'wsmos CRMENT BRODUCTS “AND "THE TOCATION R...QUIRE‘M@T'I‘S

RIS

;108 I the ennex .of. the conetructlon peper, the expected demand for

19the varlous bulldlng elements 13 etatedn

"5i09 These flgures can be converted 1nto the baelc components and the

'“respectlve bulldlng materlale, SRR

“mllo.r Example. in Algeria in 1970 accordlng to teble 5 A, the totel
'.expected rooflnn demand amounte 1o 1 090 000 me.: From the -Bame. table
we. find that asbestos cement corrugated rooflng ie expected 1o take

20 per cent of this demand, equal to 218, 000 m . Assumlng that & square
metre of corrugated rooflng of asbestos cement sheete hae a net welght
:of 14 4 kg, we get a demand of 3 139 tone." v

-ptklll. In the same: way, we assume:that flat gheets for walllng will pre~—

.T“sent a demand of 1, 350 tone end flnd from table 5.A the expected tcnnage
_Iof pipe, 16 650 tone.w The flnal demand foroasbestos cement products
will thue be 21 139 %ons for that year.

112, In using this demand figure,‘one nust bear in mind that other
alternative materials are competing for this same market. These may
eatisfy part of projected demand, if asbestos cement of the right

guantity or quality is not available.
113. As mentioned, meeting the possible demanc: depends also on
successful nuarkeiing and on governmental policies and priorities.

114. Our projection of demand is based on the presently known techno-
logies and may be relied upon for the next decade. However, we must

be more careful in our projects for the more distant years, because
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teghnole~1eo"(ma1nly 1n .fhe plabtlc fleld) are. llkely to emerge

l:and eventudlly detO“t the structure of the- proaected market dlstrlw

butlon expressad 1n uabl” 4 of tﬂe constructlon paper annex.;ﬁ‘"

115. In estlmatlng outpui‘ln *he local broductlon,xwe must asgsume more
than 80~85 per cent . utlllzatlon of. 1nstalled ﬂapaclty, -which in itself

is a commendable performancenm

116, We may assume Fhat some. 15-20 per. oent of productlon w111 be dlrect-

ed to exports (Morocoo was exporﬁlng 30 per. cent of 1ts,p'“d ction in

1965) But thls, of course, is. 1ntended only for the blg pro'ucers whose

'T'capaclty is hlgher uhan domestlc demand (9-8- Algerla and Morocco)

11?} Countrles Wthh do not have such capaclty and Whose cement produc—

”fon doas not. corer thblr full domestlc demands (1 e | Tunlsla, Libwa

and Sudan)i .11 have 0 rely partlally at 1east, on 1mports.

- Factors determ1ﬂ¢ng the locatlon of asbestos cementggroduets factorles

118 AVallabllltv of a marke;,° Thls, based on’ progected domestlc

demand and on’ expecued mxporu poq31311 tles9 has +o ‘berin. the nelghm,

bourhood OI the, o1vgaot urban centre? or. 1n a locatlon Whlch has easy

cess to such centresn

119., Avullaa 11ty of zew materiais:i"'

(a) Cun“nu, as f?r a8, POSulblb, An . the nelghbourhood of g

i a. CGMUﬁt f;ctowyn In case. the country does not pri;f]‘
Guce cnment 14 would: be hest to nave tﬁe factory
' neax a ma*%*lmm no:f (a&so des*rab;e ;or tha asbestos

j 'flbre), 7-

.(b):_Aubesbos Fibie, w&eiﬁ“th{ 15 no+ locally extracted and
o huS to. be 1mnorte&, the best locatlon to mlnimlze the

_”atrﬁ v ruwtlon costs,

Ce) ‘Uauor, normal dr:nkable Wuter,”.; D
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SEATR0, ¢ Faveurablé traneport faczlltles, whlch dre most 1mportant 1n heavy
”ﬂproducte ais wéll as bulky raw’ materlals

L

Therefore, the mos‘b sultable

: 1eqa£iew“1s the ong which hag the fdllowing condltlons-“f'

© o Maritime wort fa0111t1es,"“;'5

" X Reilwey connections with p0831ble sa:n.dn.ng,::.=

- Surface road, connectlons.

q5f“i2i. As most of the produotlon proceSSes requlre electrlc power, supply

J‘Ufef such must be Obuuinable- T

”?122. Man ower,hlghly ekllled management an& technlcal manpower, whlch

"1n many cases is expatrlate, needs sultable llVlng condltlons._

ry?ﬁ?l23-; There hae to be a reeerve from Whlch skllled 1abour, as, we11 as
ﬁgvunskllled can be recrulted.; In all the cases, tralnlng has %o . be provid-

ed durlng the "runnlng inM perlod.
T A

1g4$4¢summlgg;up;thewrequmrementsz- e ‘are looking fof*a'lecéiibﬁ'which

. will be in.the neighﬁourhood'ofr

crvo(g) anihighly populated urban area,
=it (B) maritime port; . o -
(¢) rail head or railway line;
- {a) mainjnatiohel roads., - . .:: R A
125.,. Locations. which ﬁould answer these four conditions will most pro-

bably. have at the.same}time: R

(&) *wvaw material ‘supply faCllltleS‘i S
) & darge’ potential market; O o
(c) rpower supply,
i t(g} accammodatlons for expatriate personnel'»w

“;fg)g_manpower Teserves. . ..

126, Proposed locations for futureFféCtorieefef“asbesfos_cement_productS-
are: N ‘ B : '
~ Algeria :  Algiers, Qrans third choice Bonn;

Morocco 3 Tangler, Gasablanca, third choice Agadlr,

Tunisia ¢ Tunis, second choice’ Sfax or Gubes
" Libya : - Homs (a possible small factory in Benghazm)

Sudan H Kharitoum
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Annex T ! Industry: ISIC no. 339
Page 2 SITC no 66 183
w.amdwm 1: Production, demand, msto%Ede‘mww‘Mudmm¢gmn¢m,womdruomo -
| Units 1960 1961 1962 1963 1964 1965 1966 1970 -19T1-T5 1975 1976~80 1980
o oo 3 3 35 35 3% 35 3% 35 35a5 50 50430
2, Gross output, N . ‘ ‘ . _
2, value $10000 1373 1579 1352 1723 1668 1744 1249 - 2334 3707 5286
"W, gquantity ~ +1000 20,0 23.0  19.7 . 25.1 243 . 25.4  18.2 31 54 ST
3. Value added $1000 645. .. 742 635 810 784 820 587 . 1097 1742 2484
4. Zxports L S | -
. a. value #1000  526.1 . 743.6 949.3 813.7 1052.3- 1122.4  427.9 - 980.2 - 1052 1403
''p, guantity 51000 7.5 10,6 12,9 1l.6 15,0 16.0 6,1 14 15 C .20
5. Imports | .
- a. value 31000 21 11 11 21 11 —_ — 1071 321 324
,-D- D..G.m\s..ﬂu.-..w%. .WH_.OOO ’ .‘m.‘ o#; oua QN .-H. l....... hanu u... . .W ” w
6, @osmmdwo demand . .
(=245~4) ‘ , | |
4. value $1000 868 - 846 414 930 627 — — 1461 qum; . %mO#
b, quantity 1000 12.7  12.7 6.9 - 13.7 94 9.4 12,1 21 41 - 60
7. Employment to- ‘ |
tal, of which . 353 . 600G 860 1100
Teghnicianz & , : ..
Management 60 1134 - 180 . 250
8. Fixed ocapital S
- . formation o - L _ ; |
.gross $1000 180 180 180 - 180 180 180 - 180.. 180 . 1860 260 3320 420
“pet mpooo T e T 900 1800
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Amnex T , . . L U Industrye  ISIC no. 339
Page 4 - : . _ : : . | -+ SIPC no, 661-83

Table H“....mwo@sQ&wosu‘@mamwg,:mamwwwmmsi_msm_Haqmm¢amu¢mmw@moumomo”,Uf:m, R

. _aswdm,q;wwmo_;:ymmw - 1962 - 19631964 - 1965 - 1967 Hmmm.Hmmm,,Hwao 1972-75 1975 1976-80--1980

3

.H..QW@&QH&H 1000 . - B 8 8  8-15 - 15 15-25 .- 25
2. Gross output . , S ‘ :
a. value $1000 : 49 - 5% 103 172
b. quantity F1000C o R 6 .8 w15 0 . 25
3. Value added | _ . S .
4. Exports , , ) .
a, value 41000 : _ , - o 1407 210
b. gquantity 61000 | . - : T . - SR 3
5. . Imports . S , o - L .. o S . ‘
a. value -  $1000 822 mmw 816 889 1375 636 : [T -7 R -7t N 224
~b. quantity -t1000 7.0 5.9 8.5 8.4 13.1 5.9 3 _ 6 . 8 . o
6. Domestic demand o . o ‘ | S
{=2+5-4) s | s L e L |
"a. value $1000 - R : , ©o1o072 2444 1 7 2485
b. quanmtity £1000. 7.0 5.9 8.5 8.4 10.0 9.0 9 14 Le26 37
| R | ‘estimate - e .

% ﬂ..maﬁwowamsd‘¢0| . . : ,
, tal of whieh . . . . : . 150 160 4. 250 S . 420

8. Fixed capital
formation =

Wet ) - 31000 | | 7800 . 80 " 1200
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Country: Alger¢a

i Table 2 :?' Dzstrlbutlon of gross output of 1ndustry ISTC No. 339 - Year 2 64

e

;'Gross output, - - ‘ o o }?;ﬂ i
- supplied %os. . - . -+~ : Value 1,000 US§ -.
'Pinal destination, total o | | 464

Congumption: a. privabe ra 8@"5 : o
B, publlc _ o o . LV '

leed capital formation : : ' %_
Bxports ‘ - , | 29¢L‘

Intormediate Gestination, total | | 1,13
Ind, O Agriculture, eto. -« _ | | 90

. 39 Miscellanesous industriéé 20
4 Congtruction - o : : 1,103-
Total gross output ;. T : 1;67?

¢ Country: Moroooo

Tabls 2-: Dwstrlbutlon of grogs output of 1ndustrv IsIC Nb. 339 — Yéar 1964

: . Gross outﬁut : P S i
: supplied to: o - _ Value l 000 US%
' Final destization, total L , | 1,222 o

Congumptior:  a. private T S 80
I b. public o - _ 90 -

Fixed capital formation . < ; g
Bporta Lo

Intermediaie destinatioﬁ; totall'w . _Tﬁ \?'; 615:&

| { Ind. O ‘Agriculture, etc. . - S e €2 .
| . .39 Misoellaneous 1ndustrles ‘ 30 i
:4' Constructlon e - g B ;T 524

| S 2 :

w - Total gﬂoss outpam v jl,§5$ f

| ‘ ’ ‘_h .o ‘ . : ’ ';
| - T
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(in US$ 1,000). . .

uﬁﬂﬁééiaﬁﬁmvalues

Total "

ﬂ"of whioch ',

Input coefficients

2 aa'%

.Of. 1@ [RETRES

62/%3
64

7

Agriougthﬂéf sto,

Mining and quarcying

Food manufacturing ind, -

“1;Tex$ile‘in&ustry ,

Wood manufacturlng Jnd

T Pets o]aum and Goal prod
'J Nmkmtﬂlmzmnﬂa1pmﬁ'
“" Basic matal industry

T Metal Druduc be

" Machinery

'Tlﬂnsaor:'buulpmenﬁ
'f“wlsoella“eouz *ﬂdustrles
'“?Conwfﬂuotzon 1ndustry :

'i*ElBGt“lOlufp gcg,wafer

Banklné, lﬁSU“anCO, etc,

'Real ustat#

Tranaport @gd oommunica--

T tions

8/9 -

w3
Tota

”All'ctheraﬁé?vioes

1 intermediats inputs...
Selaries and wages
Indirect taxes less
cubgidies

PeSu ’

Tofal gross outpuu

- of whieh- ralue madsd T

»
20

20
32
32
20
10
40
10
10
30
32
887

- 532

40

218

1677

10 .
225
3

CAmpoarted. . eele e

s 0.6

10 CTRLLTI 2-4
e o 0:6
IR 0.6 SRRSO

r— S 1’8

e o1

; 97

|50
w077 T -
100 . .. 0.6 - .
— - 134 e
1 | ' Q¢2;.”.‘
10 . L2

C32 0 L
0. . ¢ 1.9

250
100

33
50 :

ﬁioo '

S [T :"';'3._;:9.,.‘ Lol

=T 5300

‘;36f9

— w31 7§f:f;inﬁ

a7

7000

L19.5. L
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Céuntry: Merocco _ . T e
Table 3:  Input struoture of industry ISIC no. 339 ~ Year 1964 S -
(1n Us$ 1 ooo) _ A
: ' 'Absbluﬁe'Values_' , Input ooefflclents
. . Tetal " of whieh  2asd
o imported . of L

1 Mining'emd gwsrrying - 230 224 .| 13.8 . 974

23 Textile industry 40 20 . 2.4 - 5.0
25 7 Wood manuféoturing ind, 20 : S 19 | -:, 1.2(_  50.0.
32 Petroleum & coal prod. 10 10 0.6 . 100.0
33 anmmetallio mineral-" _ 3 - ‘  o o
- productsg 223 SRR - 1344 R
34 Pasic metal industry 3 1 o2 3300
35  Metal products 20 100 L2 500
36/@7;_Machinéiy; : 32 32 1.9 '_ — _
38 Transport eQuipmen£ 32 o 10 '-1.9 ' ‘7': 30.0  -
39 -_Miscellaﬁeous industries 20 _“7 — 1.2 u':"_ _—
4 ;~Consuructlon industry 10 ‘f“ . 0.6 7 -
5 2Jlectrlc;ty, gas, water 122 - 7.3 R
61 “ . 40 10 2,4 250
62/63‘_Banking; insurance, ete, 10 = 0.6 ":__VF‘V
64  Real estate o1 = 0,6 p—
'7 | Transport and communi-- | [ ' ' . 1' _
, cation J ' 30 — - 1.8 -
8/9 a1 other services 320 0 e 1.9 | - #
Total intermediate inputs . 884 = 327 53.0  37.0
Salaries and wages _ 529 N;; = 3L.7 ' o
Indirect ﬁaxes legs : al. : T
subsidies. 20 _ -— . L.
Rest - . | 235 — 141
Total gross cutput . lee8 327 100.0 19,7
of which value added . 784 - 47 |
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Teble 4 ¢ Projection of asbestos cement preducts = losal _demand . :
MOROGCO . i e 1964 1970 1975 1980
Corrugated sheets - | ) ‘
Total rosfing demand ~ 1000 m< " 725 1440. 2320 uqmo», :
Share of mmdmmdomwnmamsd corrugated roofing — percentage qﬁ@.. .;mmo‘ © 30 uo
bmdmm¢om.omamzﬁ corfugated sheéts demand ~ 1000 n? 145 288 . .. 696 HONm
Asbestos cement corrugated sheets demand — tons 2088, . 4147 . - 10022 WM%&OWK
Flat sheets for walling - S
Walling demand - 1000 m2 - - e 1685 3289 5175 0 8350
Share of asbestog cement flat sheets — percentage _mﬁu. 5. .5 . a:m
bmdmw&@m cement flat sheets  demand, - 1000 sm 84 . Hm%a 288 .hﬂm,
Asbestés cement flat sheets demand - toms 902 1771 3110 4514
Total sheets demand = &owm‘ B . 2990 5918 13132 19317 12.4
Hbmdmmdom ‘cement’ @mem mmamsm = tona 6500 15400 27552 . 41100 - 10.4
,eodmu ‘asbestos omamsd wHoacodm mmamﬁ@ ~ tons 9400 21318 40682 60417 - 10.8
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Table 4: _ Projection of asbestos oement producis — local demand - R el
LIBYA T S S : 1964, 1970 1975 1580
oo&Hsmmdm@ mwmm&m ) b -
Total Hoowwsq demand - 1000 Bm ) . 510, 1850 . 1950 - 2070 ;
Share of mmdmmwom smgmﬁd corrugated. roofing- - percentage 30 20 25 R (O
Asbestos omammd QOHHSMm#m@ sheets demand - 1000 Em -114 370. 488 o621
bmdmm&Om omawsd oouuﬁmm&mm sheets @mamﬁn - tons 1640 5330 TG00 .mmmo. N
Flat sheets HOH smwwvﬂ . , I
Walling @msum@ - 1000 Em.p 1356 4172 4443 - w#mqﬁz
Shere of mmfmmaom oement. . %H&d mrmowm,l wmwomsﬁmmm —_— - R IR R SN
Ashestosn omamsd flat mewwm Qmamsm - Hooo Em. —_ — - 222 T2
Aghestos omBmﬂ& flat mﬁmmﬁm demand < tong - ’ — w— ;.mwwm‘ 2571
Tobal sheets demand — tong- 1640 5330 wim 11521 . 13.0
Asbestos cement pipes déiand ~ tons 3580 9750 Eﬁo‘ 22100 © 12.0
Total: asbostos cement products demand - boms. . .. ... .5280.. - 15080 —--23782- - 33621 ‘123
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Table 5: Proposed additional and new production capagcities for asbestos nmamﬂﬁ production

‘Maghreb-~  Sudan

e e ‘.p;ywwmﬁﬂwm;ﬁgz:a:.EOHoooou .. Tunigia Libya
Iisting capacity wooo tons - - . 33 35 8 - e —
e projeoted demand ‘in 1000“tons, 1970 25 37 15 15 83 15
The projected demand in 1000 tons, 1975 45 60 26 24 161 20
The projected Qmamsg Ain 1000 &oﬁmu 1980 75 85 3T 33 230 34
fhortage in 1000 ?Emw 1970 (-8) - T 15 24 15
Thortage in 1000 tong, 1975 12 —_ 18 24 . 79 20
Frortage in 1000 tons, 1980 42 50 29 .Tww.ﬁu K‘P.hm;wu&%; 34
Froposed new plants or extensions, 1967-T0 _— 1 x 10 Add qm\a 1x 6. iMPQ@.ﬂm\.
L A : 1 x 6
_ | . _ : 1x10 .
Ztoposed new plants or extensions, 1970-75 add 17/ ada 15% © aga 102 \ 4dd 9 \ wmm,‘rwfﬁm 1 x 15
#tal acoumulated ‘cgpacity 1967-1970 1'% 30 1 x 35 1 HmHm 4 X m | 1 x 3 —
ERe . PN .— \N Ho - “ 5 4L m
1 x.15
130
$tal accumilated capacity 19701975 - .- 1'% 30 Tx 357 1257 T4 k15 T1x5 0 1x15
. 1 x 20 1 x 25 ' 2 x 25
1 x 20
1 x 30
1 x 35 .
%tcl accumulated capacity qumipwmo i x 30 1 x 35 1 x 25 1 x 20 2 x 20 1 x 15
: 2 x 25 2 x 25 1 x 20 5x 25 : .
- 1z 30
1T =z 35

W\ Add = additional capacity to oppmﬁpsm
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