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ORIGINAL: ENGLISH
Interregional Petrochemical Symposium on the PET. SYWP, A/2

I}evelopnent of the Petrochemical Industries
in Developing Countries

Beku, USSR, 20 = 31 October 1969

PROSPICTS FOR THE IEVELOPMENT

IN LFRIC.

by
Zoonomic Commission for .frica

intreduetion

The paper summarised here is wide in torms of product ooverage,
and it includes & review of situations in some 40 odd countries in
ofricas In effect, is & sumarised presentation of a §°04 part of
the petrochemical industry portaining to Lfrice. DBoth this swmary
and the study itself werc prepared by the ECL at the request of UNIDD
for the Seoond Interregional Conference onm the Development of the

Petrochemical Industries in Developing Countries.

2emand_for petrochemicals

Because of the varied sssumptions and approaches used in the

1/ The views and opinions expressed in this papor are those of th-
suthors and 4o not necessarily reflect the views of the secretariat
of UNIDO. This document has been repreduced without formel editing.
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study, it is rather difficult t> summarise the section on demends Under the
circumstences proscntetion of @ briof account of the a.pproa.chas usod, together
with general onelysis of the resulis obtoined, is viowed as.necesscry in
storting. This hes been cttompted in the following percgraphs. T _

Somo estimctes of demand for cortain petrochemiczl and-products wore
cveilable. For these ostimctes to sorve tho purpose of giving o general pioture
of this importent sector, however, two things hove had . be done in prepering
the study in quostion. The first was to fill in the gnpe where possible, 0.8.,
£i11 in the missing estimotes ot five year intervels for the 19651980 poriod.
Interpolotion or extrapolation of aveilable projections were made. The oecond
wes to forecast demands for products for which there werc no oxi ting estimates.
Tho method usod was detormined by availability of information within the sub-
region in question as well ns in other mb-n‘ions. Reoccursec had to be made to
por oepita consumption, to relnticnships betwocn one prodmt end anothor cr o
group of products calouleted from 1ntomt1m rur.rding' £ poup of countries
or o sube-pregion, to dorivetion of requimem: tor cnc=-use of product, oto.

In the first two cases, At from countriec or sub-rogions whose conditions
were closo to (hose for whioh the dote were applied were used whenever deto
peraittod. Discussion in the study, thoréfore. relates to the filling in of
grps in oxisting ostimctes for somec products cnd to estimating demonds for o
numbor of produwots not hitherto denlt with in other relnted studies.

Once the end-products have been idemtified cnd the prospective-donands-..
have boen estimated, tho next step wns 1o detcmine the type of foedstock
aveiloble. In turn, this facilitoted detorminotion of the most likoly dbasio
end intemmediate rew actericls and procesecs for the pruduction

of the ond=products. Using the backwerd integration approcch, mbnqum
inputs of intermodiates aud then bLesio petroohmioal revw motericles were
cclsouleted.

The projections resulting from ‘the abovo opproach nre ‘prescnted in the
cnneXe

Prom oomparison of 1980 projections with the rppereny. 1964/65-consmption
of the ond~products, it is cléaf that demand oon be expocted to incresse very
significantly. .lthough retes of growth vory from onc five year Mcnm_l %o
cnother, cnd from ooustry to oountry, tho over-all compound rctes for the- '&'{19
poriod renge from 4.4 per oemt (n-hmo) t0 2.5 per ocenmt ‘a.oryucl).
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Polyothylenc has tho higheot rote of inororse (16.8 percent) rmong the
pPlestics, Corresponding figuros for PVC end polystyrene are 12.2 and 11.8 per
cont rocpectively. In ebsoluto quantity, pclyethylene is cxpectod to equel

thet of PVC cround 1960, The principle rocson for this is its gre
cipatod usc in peckeging.

~8 rogords synthetic rubbers growth rates
types (9.0 por cent).

The grectest difforence in increarc is evident within the synthetic
fidbro group. Due to tronds townrd polyester end other fibres, nylon is expeciod
tc @ow ot nbout 5.4 por cent while pelyester rnd corylics ot 15.0 and 20,5

Per cent rospeotively., The higher rete for the leitter is nocounted for,
in perty by the omall 1964/65 bose. |

94ino¢ the ures~forualdehyde/phenol-formaldehyde rolet icnship was asvuncd
to remain constont throughout the period, the rctes do not very signifiorntly
(about 1..C por cont occh). UMith regard to insccticides, the rato for DD ig
slightly highor (12.9 por cent). For carbon black it is 8.9 per cent.

From the proceding figurcs it mcy appesr thot some of tho rites ere on
tho high side, That this ie not the ccso moy

be seon from correeponding pest
and near future rates for plesties, for instence, in doveloped ocuntrios. If
theso rotos

ore appliccble in such countrics it is possible thnt they could b
appropriate in doveloping ocountrics whore the brees

48 thoe projections in the cancx are combined
regions, it is not poseible to obgerve directly tho relotive impertence of
petrochemicals by sub=rogions, Therofore, some reference tc this moy be in
order hore. lNorth .frica tckes tho lead in %the of projected demond for
& number of the main productss xlyothylene (35¢), nylen (687), dodocyl=
bensene (45), and onrbon blaock (367), while Yost ifrior, lends in PVC (3%),
polyester (367), and adhesives (387)e Eost ifricn cones first in DO (4%0).
These figures aro perticl indicctions of the relativo significance ond
potentinl of tho petrochemical industry in the sub-regions of .frioc.

ater entie-

ore cbout the same for cll

for projections are low,
values for the four gube

met (potrolevn and natural grs)

4 relatively largo rart of Africa, the constal crens in partioular, is
undor oil concossion to many international oil compenies tnd, in some orscs,
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~ combination of nationrl eond intornaticacl groupe The search for oil and gas
is quite nctive in certein crcas. lew dipcoveries and inorecsed output are
froquently in the news. In short, although there remrins ~ lot to be donec in
srospecting for oil ond gas in .frier, the known reserves ore good indicators
of potential availe.b:}lity of hydrocerbon rcw meterials.

Totel Lfricsn resorves of crudc oil, et the beginning of 1967, werc

. 32,356 million berrels, ogoiast 389,50 1illion for tho whole world. Comporison
with the 1958 osorves of 4,119 million berrels ghows thct in nine years ‘'friocon
rosorvo inoronsod eightfold, resulting in an evornge annual rote of inorcase of
about 26 por oent. In torms of significcnee in rolrtion to world resorve, the
.fricen share increcsed considersbly from 1.5 por cent in 1958 to 4.6 in 1963
end 8.3 in 1967, ’

The futurc relative import-nce of Lfrioen hydrocerbon reserves uay be
grugod by prospeets in othor countries of which the US. is o good examploe. M
the 1967 conswaption rete, the US. proven rescrves of orude 0il and natvrol
ges liquids will lest for nine yeors ond neturcl ges for 16 yeors. In controst
the /frican orude oil will bo exheustod in over 30 years ot the 1967 rote of
output, . ; ‘

The dovelopment of hydrocorbon exploitation has boon as spactaculer o8
thot of reserves. Production of orudo oil shot wp from 23.5 million tons in
1961 to 144 million in 1967, on cverage anmual rato of inorense of more than
35 por oent.  This development hos medo Lfrica o signif:oant eomtributor to
the world output of orude cil (1.3 per cent in 1960, 7.4 in 1965 cad 8.3 in
1967).

The situction regarding ncturcl gos is equally impressive. The 1965
‘fricen reserves of matural gns hove beon estimetod at 2.2 trillion n3. This
works out to 8.5 per cent of world resorves, a figure slightly highor than the
1967 orude oil share for the continont. ’

Produotion is rolatively small in conprison with rescrves (4,300 million
m3 in 1965). This is olso true in relntion to world output, cs tho ‘fricsn
shero in world production accounted for only O.3 per cemt.

Within the lnct few yoars, natu el gos hos t\\méd out to bo o signifiocnt
export item of the region. BExports in 1965 to OECD countries, for instance,
increased by 50 por cent to 800,000 tons in 1966, I similar inorense wns

:
i
1




i e e s g R

ID/WG. 34/4 SUIILDY
Pege 5

oxpected for 1967.'

Tar sonds and oil sheles oare other future sources »T hydrocarbon nctcri-lec.
Lfrica possessea a potcntial £ 15,000 million tons of cil from such scurcce.

The picturc just paintcd is not so rcsy when it comce to considering
cortein erecs or eub-rcgione or individunl countries. The Bquetor roughly
divides the region into thc welleendowed north and the rel:tivoly pcor south,
with wall over 90 per cent cf the hvdroo‘rbon resources "being in the former.

.8 regerds sub-regzone, the Tast “fricen ub-rcgion, with no exploitcble recource:
is the loast favoured. The preceding conclusions rrc refloctod in tho liaited
nuaber of producer countrics that ~ccording to dosconding ordor of inportincc
oror Libye, ‘lgeriay I'igoria, the U'R, ingola, Gebon, Tunisia, Oongo (B)

and llorceco.

Besed on goology and on rccent finds, it is possiblo thnt, within the
foresoeadle futurc, somo other fricen comntries will join the ronk of
producers. Theso may include Comcruon, Dehomey cnd Conge (Democretic Republic).

“vailability of hydrocarbons 4n orude form is not the end of the raw
matorial question. /% the proeent stoge of technologionl development,
appropriate rofinories will be the major luppliere of fecdstcoks for the
petroshemicel induatry.

it thc moment thore is over cepanity in the eatablished roefinerice in
ecch of the sub-rogions. 's capacity utilisation may be oxpooted tc sntisfy
inorensod demond in the ecrly 197CG's, no mejer, increascs arc forcseen in
1976=75. In fact, only & fow occuntries (Llgeria, the U/R, liigoria, Ethiopic
and Tansenic) cre expected to ‘raise their cepacities during this poriod.

In contrest, tho 1975-80 period ‘is expocted to witness o surge in capecity
rioreanio. | - ‘

. The planned oonatruction of rdditional scapnoity should be able to inget .

2 large port of the potroleum product requirement for developuont of tho
.patraohemical in&natry in the rogion. ‘

ibiting petrochomical opment

~ The petrochomicel industry, or for that matter any indnstry. noods
cortcin conditions for its astabliehmonx. Lvoilability of rcw moterials,

fuel, power, good transport not-work ond market aro cmong such pre-conditionn.
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The first tyo have already been declt with adequatoly, They have been found to
vo in favour of #~ctrochonienl developnent in lfriec, Brief references ore madc
hero to the roieining itong.,

be er.%i,aff.étbr&, the poto,nt}ic,l for it.develo,pment. is tromondousg, Africe
porsseéséb ovor 3C por ceat of the worlgre hydro—elootric potentir.l, and
roughly 8 pop cont of cach erude 0il and naturg)l 66 reserves, Projects alrondy
realiged and thosc ungep construction or being plenncg mey, in gonoral,
be oxrootod to Ploy o mejor réle; in promoting pétroohemicnl, industries in the
near future, S - S

Doocuse of historics) tnhoritence thepe wope end §till oro o mubop of ..
one in trmépoi*t links botween'm:.njr ,‘.f;ican couﬁtrioa. Consoquentbyg ‘raneport’
costs figure relativoly high i“, the 82108 volug of &oocds, ,Raa;;:ing this

Droblon, many ocountrieg heveg givex;.prior;ty;.to tho dcvolopmqm of ‘transport

Leck cf trained mnpower ia”ohare.,ctqriatio in “frien, This ig éspecially
S0 in the ce.pital-intons#ve cad Ciporiensed menpower orionted industrigg, A
Prectiocal byt particl adiution to thig ix.mibit;ing feotor ig the trend townrd
meking the controctor fop o how industrji.) venture responsible for trodning
2nd othorwige prop&ring'nat‘ionals to take ovgp the technicel ang odminiotrative
mmmme'pt of the ;lxidustry. Thig, coupled with licasures taken by &overmments
°nd bnoked by 'ihférﬁational Orgenizetion ang bilatoral niq souroes, is expeqtod
to a;lw@gzte 't.hia .aeriou; qbsiaqle. . . . . v
The last but the uogy oruoiel obmtnole 18 the linited nise of the mepkey
in alma.at all ',‘..frifo;.zi oountrié;g. Preeen@ » Or for thet mat'.taex'r:, ro;'eqoeable.
donand for potrochanicalg 4 1nd1viduc] countpieg d008 1ot Justify thotp proguon
tion on o ecuntry baaia,' Pooling national uerketg into multinationa;,iq: sub=
rogional groupings aecma’“'to bo the logicel ‘npswar. the multina.tiom.l and sybe
rogional epproc.ch hce, in foot, boon adopted by the RO tor,qgite 8omeo time

not only in industry byt aleo in al1 ccunomie activitios of the region, Hithin
tho sub=regions) freiiowork, econcinic &roupings aro omerging. They rro. expocted

i R B
U emm o
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thoy chould aﬁrely be in o position to innovato cinple ceonemicel rrecesaoe
end tochniques to menufecture in the smoll wolunce hoving relevence to loerl
oonditions in doveloping countrics.

The devélopment of snall-senlo unitp could be supplementcd by multi-
purpose pie.nta which ere sapeble of producing vorious products whose -
proportions con be veriod roletively ensily rud ot will cceording to narket

’

oo'nd‘i%io'hhe. Such plents con ond should be competitive with large unite

~ dosigned to produce one op o linited number of products. It is poesiblo

thet the aalti=purposc conoept .cen be-extonded to erply to . combination
of similar processcs basod on the scme or sinilap raw notericle,

Evon with nll these cuggocted romedies, somo pqtroqhemj.onl plahts to L

. ostablishod in “frion mEYy mot bo in o position to compote with tho giant

units in induutria.lhed-'aountriea. ijtcc.tion fmrp outsfide' Eompetition
ney well bo roquired, at least in starting, |

| Tho é-tixaatas for sono of the end=products represant potenticl ‘demand,
in the ne'neo.that they are supponed t6 meet oonsumption of petrochemicnl

.. prod'uq"k.s, tppearing in the markot og goods entirely mrdo from potrochomicels,

&8s goods moorpomting other materials ond as portes in machinery, oguipmont ,
and vehicles, In:developing Gountrics, processing of potrochmniqalg into
'ead-produots. is limited to applications of the firet two, The e;:,)tqnt of
produstion of iophht'i’éc.téd gocdn veries from country to country, ! trend
toward diversifiocation ‘ig evidont in oxisting esteblishmonts in ‘frica.

.- The plastic irim-t';'iea 'are; for instance, expanding their output by
N m:«bduoing hew products that wore hitherto imported. Textile mills npe

turning out inorensingly olrborate, locelly woven synthetio frbrics both
mixed or purc. More nnd more tyre end rubber articles? frotories are boing

expaaded and aété-.i:li!hcd. In short, divereiftention in tho final stage of

Processing potrochemicals s the tropg in ffrion, o
It chould Ye notod, however, that beoause of sncll consumption, spocinl

‘ '_ application, 6.0mplicated Processing tockniques, produot mix, otc., oertain

firic.l'produota«uin necosscrily ‘heve to be impoyted. 1In éthor woi'ds, no
metter how fogt diversification tokons place, thore will clweys be need to
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inpert & poert of tho finished goods domend in 'frieecn countrics.

;8 is well known, tho succoss of & petrochemicnl venture lies in the
cconomic upgreding and utilization of co=-products of tho baeic onerations:
omcking, reforming cnd pyrolysis. Somc atiaript has boen made to this offoct
in the study. In viow of the noed to spread production facilities nmong
mamber Stctes of each sub—rog:on, howevor, integrotion of froilities pro=
ocsaing all co- and/or by-products further to the oxteént dosirsble is not
pra.ctioa.l. Beoa,uso of this ond other factors, cuch as the small or ia 'some
cascs unknown demmd for certadn of the produéts to be derived from the 6o-
or by—products, the extont of intogrtted. devolopnent had to be liinited.

~ The feedstocks recommcnded were dict *tod by the prosent and 1ncioated
mtm eveilability of rew mcteritls ond. thc typec znd pronort iona of haa:lc
products noeded. Theso, in turn, wero used o8 guides in detcmining peseible
proccssing techniquos for the besdc operaticns propoaed in the tuéy.

Combined proposcd cepreitios cre presented in the annox, Comperison
with projoctcd domand shows thot, in genorsl, thoy ‘apptoximate-oach othes.
Full capacity utilisotion in meny of the suggestod unite will, if precticnl,
be :;.‘ttained somc yoore after the initial oporation. - Thorefore, the likelihood
for broduction to cxccod domend, o possibility thet may arise due to poosible
over ‘'ostimntion of domoand in some otses, is rcduced. It wes for this purpose
aeinly that the capreitics worc mede to dorrespond oughly to tho projocted
dencnds.

It 'is to bo notcd thot nropos‘.ls for a number of alternctive oombinations
of prodnoﬁon focilitios ove possible in oooch cub=-rogion. Thosé prosemted in
the s‘h.\dy wore besod, ot much ce availoble information permitted, -on ¢ number
qf‘ fcotors. Those include coneumption contres, indicntod present and Puture
| ‘2vailability of rew motorirls, utilitico and infrastructures and i need
" for fair alloeation of tho production unite among membor countries. = -

The pidposr.la in the study aro by no metns  comprehonsive. DBeonuss of

the rclc.tively arcll domonds, coven on o sub-regionaﬁ level, the podsibilitics
for the mcnufacture of cortain products ‘have bceﬂ mled out in somo or in all

sub-regtonn.' !.lthough not considored in tho atuiy, r-.n inter-aub-regianal
cpproach could possibly render tho prodnotion >f such potroohmicrln practicel.
Thia spproach should be explored.
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Fixed invgsiment larlicotions of the proposed units

The capacities cnd locations of the petrochomical units propoecd, ~s
notod ocarlier, cre tentative and, therofore, subjoct to chonge in the light of
better infarmation ond new developments. This relates to dovelopments both
within cnd outside the sub-region. 'his y coupled with the foct that it {s
diffioult to take into recount foctows- Memnmg fnvestment roqniruom for

- - 00 wofly ndividunl emmtries in an oxeroisc of this nature, mckes it impossible

to be definito cdout the finamcic) - TwpYications of the proposed unite. Whot

han been dono in the. study- is- 4o indleato rough ordors of moguitude.

.ooordim %0 the mpg.}‘tﬂ arrived. at-in the- etudy, orders of aunitude of

- #0 million dollers in 1975 and on additionsl 50 nillion dollers ia 1680

will have to be invested. It ghould bo moted thut these figuros arc for uniis

oriented towerd .friven market only. In othor wrds, mo acccunt has boon

~ taken in tho study of export possidilitioe to arces ocutside the ngtcn. In
countrios suoh zs, Lidys and ‘lgerie, which bocrusc of their locations have
favourable prospects for cxport, safe of the wnits proposcd in the sindy hey
have to bo rovised. It is possiblo that the additionrl investmont nooded: -
for iho production of oxporteble petrochomisals ocuid bring the fixed .
investaent 1o the level of 1,000 million ddllars rround 1960.

v

.-
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INTRODUCTICX!

This papar has boon areparod by the TCA at tho roquest »f TMIDO for tha
Socond Intor-regional Confcrence on tho Develcpment of the petrochumical,
industries in devol~ning countrice. '

From tho outsot it should be n7tad that it is not onsy to nrepare a
study of this natur:, 7irstly, the natrochomienl fisld is complox nnd
diw‘:rsiﬁ:d. It cffars scons for - number of altormnative anoroaches., Thu
number of fip~l nroducts nnd the sicdompanying intermodinto and breic organic
c'thcaimlt, ovan thosc within the torme of r:farenes of tho study, is aoxtonsive.
Socondly, thors ars virtua.lly no axisting potrochimical industrios in Afrien
from which to draw praetienl infgmtgqn. ?uch_ y'iuforimtion and exveriomece
would have baan of groai asgistanes in ths »repn nti'm of ‘this*stérzy;
Thirdly, tho number of oountrios covored (more than 40)7 incroasss tho aife-
ioulty, oo ¥

This study is tho first of its kind in terme of comprohansive sector
end country covormgs. Although 1t is hascd in part on 2 numbor of related
studiocs, tho oonclusions are tontitive 1nd subject to chango im the light

- of additionol information and devalopmants, both within and outside the '

rogion. Tho locations Jroposod, for oxnmple, roprogont only .on? of sevoral
possidlo altornatives, Dospits tho offort mdo t5 take into acccunt, to tha
mgat availeblo informtion pormittod, all rolovant factors in dotermining
locations, the broposals ~ro, ns notoed, subject to changs. Tho possidlo nced
for chango vill be dotormined by rosults of furthor and more dotajlod study

of the scotor, Dosnite this Qualification, 1f tho etudy hes succosded in
identifying tpoortunitios in tho Potrochamienl fiold in Africa end tho problems

$0 bo asscointed vith thom, 4t has sorvoed its purnoeo.
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ATAIT FOR PERTROCIWMICALS

Soma ostimntos of demands for certain nctrocﬁonical ond-products are .

availablz.

~tctury of this imoariant esctor, however, two things hoves hnd to b done.

Por thosa cestimtcs to serve the purposs of giving o ganural
Tho firat was to fill in tho gaps where possiblo, é.g., £fi1l in tho missing

satimntos at five vaor intcrvnls for the 1965=-1980 »eriod. Intzraclation

or cxtrapolation of available projectisns woers made. Tha saecond was to
foracast demané for products for which thore weroe no cxisting ostimatos.
The mothod uscd was dotormincd by aveilability of information within the
gnbresion in question ns wcll ~s other gubrogions. Rocoursc had to be
wmde tn nop canite consumptions, to rolationshins botwaosn ona product and
another or = group of products calculated fron informrtion regarding‘z group
of countriss or ~ subregion, tn derivetion of roquiromonts for ond~usa of
sroduct, eote.
whosc conditione woru closc to those for which tho data woro applied wera
" ugod whcnb#or aveilability of datr pormittcd. Discussion in this p&pér, g
theroéore, ralates to tha filling in of gane in axisting cstimetos for

. aumber of 5re&uctl not

In tho first two cnsas d~ta from countrizs or luhragions .

some products ond to estimating domonds for -
hitherto denlt with, ‘ ;
Onco tho ond-products havo toon fdentificd ~and the prctpeoﬁivé domands
havo boon ostimatad, the noxt step is to dcterminc the tyno of feedstock
a%éilabla. In turn, this facilitates dotermination of thu most likoly
sic and iatormodiste raw matorials nnd processcs for tho production of’
the ond~products. Usiag tho backwerd intogration appronch,.subsoquont
injuts of imtarmodiatos and thom bosic natrochamicnal raw maitcrials wore
calenleted. Tho orosentation im this soction follows this soquonoe,
starting with cnd-products such as PYC and onding with basic 1atreehcaﬁealu

4

N

such as ethylcno (sca tablos 1-7) | Je

-
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Tnd-products
(a) Pl;atica, synthetic fibres and rubber, deterp ents
North Africa (Table 1)V -~ - . .

In terms of scope and denth of covernge, North Africa leads the other
sub-regions in the availability of studies in petrochemicals. Zven then,
hcwmr, ocrt&in uaumptions had to be made in order to ada»t it for use in
this ltudy " A case in point is that of synthetic rubbers, Aeccording to the
source rofcrrcd to in Table A1, SER and polybutadicric are ‘supposed to
mtitutc tae major part of the nyuthotic rubber consumption cstimotes,
Assuming that tho polytutadiene share in the 1930 total synthetic rubber
nﬁmtt oorruponda to the 12,000 tons capacity envisaged in the UAR complex,

“tho mi:ung 47 500 tons should represent mostly SUR,

Mtyl rubbar being the prottrrcd rubber for inner tudbes, it should
oooupy a rolutivoly mpcrtant po'ition in the synthetic rubber group. In
the absence of indications as to its relative 1nportaace, the tutyl ¢t
). uhttmhip (0.2), ¢alculated on the basis of the Wost African situa-
tton, was used ¢o uuutc butyl rm&rcmnu. sueh relationships.rosulted
in about 8,000 tons butyl rubber and 39,500 tons S17. Pollowing. similar *
m:;. the m-a; of the total synthotic rudder estimatod comumptiom
Vere obtuad for the nuininc ym. A '

t ('I‘sble A2)

Anu the major pluticn thcﬂ is no estimete for polystyrenc. As
the significance of .this pluttc mcman with ruinc standard of livirxg,
some. m;h order of magnitude of futurg oommpuen would bo in order.
This was done on the baeis of the polyctyrene to PVC + polyet}wloae relation-
mp derived from North Afum ﬁc\mu. . . |

- Total 1964 fibre ompumption was 176, mo tm. of tiis, 3.7 »ereent
(Mt 6,200 tons) Treprasonted mthmim. 'l‘ho Iattur we.s cxpaetod“ to
inoresse its share to 5.5 per cent (16,000 tcu) in 1930.2/ Accordtn‘ to

*

'Y/ e letter " forring part of the numbering of a table rofers to tadles

wummum--m , .

3/ Sources The Textilc Situation in Wost Africas larkots - Industries -
Prospoots (:/cu. 14/TR/129), =CA, 1966. .
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ecent trends, it is likely that this shore will dcubls, The cstimates

presgonted in this study are, therefore, based on this assumptior.,

The 1964 synthotic fitre consumption was cstinmctad to consist of”
per cent nylon, 34 per cent polycsster cnd 12 per cent othors. In view
troends toward polyocteor

55 por

Using tuese allocotions, the 1964 and 1930 ostimates were ob-

eni other fibies, th: 198C break-up is expected

to louk liks thig: cent polycstzr, 24 por ceut others and 21 per
went nylen,
Demands

tain=d, for 1970 a1:d 1975 werc calculated by interpolation.

As regards fibres grouped in "othcws", i1 has not been possible to

ident{fy the types. It is posnible, howover, that acrylics should figure

sigrificently in this group. In Horth Alrican ostinatcs of synthotic
fibros, they accotated for 5.5.per cent in 1965, and their share is
cxpected te grow to 10 por cent in 1970,

scat in 1980,

16 per cent in 1975 and-18 per
in the abecnce of any indication in West Africa, theso
have beon used in oitimating domands there for acrylics.

Tho situation rﬂra*#4"; s;n*hc*ic rubbers is somewhat eimilar to
that‘of fibres,
syathotic rubbers in sotal rubbe» censumption was
56 per cant in 1964,
57 per eont in 1967.J

In como West Afican countrics, tho maximum shara of
astimetad at about
Thig compares {avourably with the world figure of
Acco-ding to infurmation oxtracted frow anothor
3nurce,3 1979 aad 19.0 dema;dé for immer tubcs were feound to reprosant
abtwt 9 por cent of all typos of rubber demand. Assuming inner tubos:
%o L2 of butyl rubber, the 1 maininz 49 por cent should represont other
?jhth%tic fibros,
1arauﬁting for some 85 por c:.nt of rubbar use) in Afrlca, and tha 50 per
cont share of synthetics in -ubbor producte in goneral, it could be
cesumed that about 25 per conut of ths total rubber consumption i in SBR.
Using thoso porcentags shaz:+, the butyl and 833 compononts were ealeulated

Trom the egtimatod total rabs.r demards.,

Coreideri.g the dominance of tyres and tubes (probsbly

1/ Source: Chomical and ircincoring Eeus, Docember 25, 1967.
2 Industry in Wost Afrioce

Source: The Development ¢ of tha Rudbe
(.,/ca. 147:‘1:&7‘ 31‘7‘%‘
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' 'I‘able 13 “atimtod potential domund for potrochemical ond-produots

35,540

. - PRI 4 B
"
N
.

3,670 10,100 .20, 150

,,,,,,

arwt et : "y
B [ .

(in tons)
1964/65 1970 . 1975 - 1980 1964/65. 1970 1975 1980
‘ T Vc . : Polyethylenc :
“Noih Atrice 16,750 28,500, 44,100 - 671100, 6,935 17,500 37,700 67,1C0
" West Africa. 7,750 17,560 34,480 68,570 4,053 11,950 28,920 64,470
Contral Africa 2,587 6,375 12,728 24,431 1,080 3,300 7,600 16,C0C
Bast Africa 6,100 13,200, .25,500°° 48,300 3,600 10,700 121,640 45,90¢
Total 33,177 65,635 116,808 208,401 15,668 143,450 95,860 193,47
) St Polystyrens . SER
North Africa 2,760 5,100 8,100 11,800 10,600 16,200 26,000 39,50¢
Wost Africa 1,360 3,100 16,300 12,200 7,000 12,400 20,000 32,000
Central Africa 430 - 1,080 2,000 . 3,700 1,240 1,600 2,100 2,55¢C
Tast Africa 1,120 ° 2,630 .4,660 0,600 5,380 9,900. 13,200 133,300
Total 5,670 11,930 21,060 ..5,3¢0 24,190 40,100 6,300 107,45¢
S Nylons Polyenters

North Africe - 7,300 11,000 15,500 25,000 T35° 3,400 8'000 15,001
West Afrios 3,300 4,800 6,100 6,600 2,100 4,400 8,500 16,5CC
Centrel Africa 620 - 820 1,00 1,100 390 760 1,440  2,9¢~
East Africs . 2,300 2,900 3,550 4,250 1,400 2,400 5,000 11,000
Total © 13,520 19,520 26,190 360950 4,740 10,960 22,940 45,80C

' L aemylies . . Urea-formaldohydo
Fort m-m 430 1,700 5,000 10,000 1,890 3,100 4,740 7,200
“ ‘Nest Afrioa . M0 1,100~ 2,900 5,600 1,960 13,420 10,300 13,700
. Centrel Afriea 60 190 %0 , 9% 2,710 .900 7,130 9,500
Sust Africa = 2% 680 1,700 3,600 690. 2.059 49120 5,140

Total 1,080 772?0 13,470 26,290
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1964/65 1970 1975 1580  1964/6% 1970 1975 1960

e _Phenol-formaldchyde Dodecylbenzene |
Footh Africa 810 1,350 2,020 3,100 9,200 14,000 21,506 30,300
Lost Africa 850 1,480 4,400 5,900 2,600 5,050 10,300 20,600
Gontral Africa 1,160 2,100 3,070 4,100 290 860 1,360 2,070
725t Africa 290 890 1,760 2,210 2,00C  3,80C 7,600 14,900
7atal 3,100 5,830 11,250 15,310 14,090 23,710 41 060" 68,270

‘ POT(75/.) me( 257%)
North Africa 2,684 2,948 5,215 9,270 694 1,849 3,465 6,520
Yost Africa 1,100 2,06C 5,960 10,300 5,454 10,050 18,835 32,370
Ccatral Africa 370 2,830 3,200 3,600 .o .o . .o
%ost Africa 1,880 5,250 9,980 18,950 1,790 3,480 6,440 12,050
Total 6,114 13,638 7,938 15,379 28,800 50,940

24,355 42,120

- g sk S -

MMt & AW 8 W e e

Butyl rubber

Poljbutadiene (rubber)

" -

o

B Y e T ]

g

A S A B AU I W . W O W &

North Africa 12,400 17,000 2. 500 34,000
dest Africa 6,200 11,000 17,300 28,000
Centrel Africa 1,100 , 1,400 4,900 2,400
4,700 8,800 16,200 29,500

a

Total

dosil Africa 2,200 3,300 5,300 8,000 3,200 4, 9oo T, soo 12,000
wess Afrlc& 1'400 2'500 4’000 6,000 ) .o ne ‘.e s
Ceatzal Africa 250 320 410 530 . iy . .
et Africs 1,070 2,000 3,630 5,650 . ‘e . .
Total 4,920 8,120 .3 340 21 120
Perx cnlarocthylena ‘ n»haxnno

fe i Lfrioa 1,700 2,500 3,600 6 150 .o 50—,130 - .
“sut Africa 330 630 1,000 1,750) g )
. [
feeival Africa 30 0 120 zoogaoo-woo) 00—13003600-1500 670-1700
Lest Africa 270 420  9€0 1,500 . ‘e . ‘o
Total 2,330 3,620 1,630 9,600 GOO=1 500 800 2000 900-2250 noo-asso

Carbon b'ac&

e w2 W el ke B e § S o NS

24,400 38,200 59,500 93,900

- - e
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Contrel Africa (Tablo A3)

- With the exccption of PVC and dotergents, thore are no decmend cstimatces
availablo fgr any of the petrochemicale considored in this excreise. As -
opnd{tionl are not very differont from thosc promiling in West Africa,
orders of magnitude of consumption ,of plastic products (pelyecthylone ind

polystyrona) were colculated, using por capita. consumption basad on cstimator

/

for the sgmo products in West Africa.

~ Total fibre demand, for use in fobrics, is oxpectod to incecasc from
29,600 tons in 1963 to 47,500 tons in 1975 and 65200 tons in 1930, About
8.5 por cont of the lattaor (5,250 tons) is oxpected to be coverod by
synthotios, / As no addition.l inforwvation is available, furthor assumption:

‘had to be mado, Firstly, totel fibre demand for intermodmto years (1965
_and 1970) wes obtained by interpolestion, Sooondly, 3,7 per cent shara of
aynthetics 1n tho West African markot in 1964 was assumcd to apply in tho

i'ub-ngion in 1965, and on this vasis synthotic fibres shuros for 1970 and
1975 were obtainod by intc:‘pola.ti_on. F nally, applyiné"thé broakdown by
typos of synthotics assumod for Weet Afxr: cay approximate demand for nylen,
polyester "and aorylios we:ro calculatod, :

As rogards syn‘hetic rubter, somc incompleta infdrmation had to be
used as & projection basis. In 1975, annual imports of tyrcs and innor
tubes for cars and “rucks to the Comgo (Domocretic Republic), and excludin
fmport of thosc mountod on importod vehicles, aro ostimated to be 200,000
units. Tho 1955-1959 avorage corsumption of 900, 000 un ita of bicyclo tyror
and 1.3 million inu:r tubes are oxpooted to be attainod in the 19701975

Mod.y The rubbar content in all those units will approximate 1 500 tonz

(1,@0 tons for vohicles and 500 tons for bicyoles)

In the UDTAC o.mntri.oa, importl of tyros and tubos inorcased from about
2,300 tons in 1960 <o 2,780 tons in 1964, This is oquivalent to 1,150 and
14400 tons of rubber at 50 por cent ruhlor contont and growth at a rote of

_/ Souroos The To:xtilo Situation in Contrel Africe,: thkcta-Industrioa-
Prospoots, ZCA, 1988,

- 3/ Sources Possibilités dvinduatri_a_nsauoa dos Etats nfricains ot

amm ansociés, 111, Républiquo de démocratiquo du. COngo, VoL.'1,. '
combro, 1940,
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5 ner cont per year. In the absence of adequate information, this rate of

frrowth was used fo estimate the order of megnitude of demand for the 1965-

- 4980 period. For the same reasen, this rate was apnliel in oxtropolating

~ho 1979 estimate for tha Congo (Democratic chub}.ic) rcfarrcd to cbove.
On the assumption that vrubber in tyres and tubes rcpresents 85 per cont of

rutber consumption in the sub—reéion, the following total rubber necds were

calculated.
1965 1970 19715  19€0
UDTAC 1,700 2,170 2,800 3,600 g
Congo (D.D.) 1,050 1,400 1,500 2,300 ‘
Sub-region 2,750 3,570 4,600 5,9C0

Using the 9 and 45 por ceat shares for butyl rubbor and SER respectively,
orders of magnitude of demand for thesc two werc calculated.

Begt Africe (Table A4)

The country progoctione of PVC domands presanted in Teble M. werc re-
serded as being on the low side. The sub-regional totals givon in the same
table were obinined, therefore, by the apﬁlicati‘on of West African per
capite consumption cstimatos to the population projections for tho sub-
rogion. Regarding polystyrenc, as was the caso in West and Central Africa,
thore was no 1oca.1i_;1ndic:‘.‘tion of past or currcht consumption which could serve
as o bape for ,rojection. Under the circumsiences, demand for polystyronc
had to be ostimated on the basis of its relationship to PVC + polyothyleno
derived from available data on the North African sub-region., .

Ia 1962, synthatic fibros acoounted for 4.1 per cent of the. tota.l textilo
mrkot of 993 million yards. This shc.ro wag oxpocted to increauo to 6 0 per
cemt in 1975 when total fibre demand wos cstimeted at 1 1423 million yarch
Bemo of stromg indication: for en aceccelerated trend toward synthotios, as

anmod to 1ncrmo mr‘cher to 12 o 1n 1980.

b

RN D

1/ Sourco: Tho Textilc Industrics in tho Tast Africen Sub-regiont Prosomt

Situation and Orowth Pros_g__cta y (E/CN. 14/ TNR]B8], ACA, 19€5.
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"~On the basis of 1962-1975 rote of growth (2.8 por cent), 1965 and
E 1980 total textilo markete woro'cstimated at 1,080 and 1,630 million yards
. ronpecttvoly. The projactions oxprossed in yards ‘wore converted into tonnage

' toking into considoration tho trend towards lighter fo.brics. As regards - ,

‘qretk-up"'pf the synthotic portions, the proportions that were assumed for
- WastrAfrioN woro applied for Zast.Africa: nylon share in synthetics %6 |
decroasc from 54 por cont in 1965 to 21 per cont in 1930, that of polyestor
to inorease from 34 poz- cent to 55 por eont and that of acrylics from 5.5
to 18 per cent. The results thus obtained aro prosentoed in Table A4.

Total rubber consumption in Tast Africa in 1963 was ostimatod nt

9,300 tons and was expoctod to incrbasc to 22,000 tons in 1970.- Y Assuming
the 1963-1970 rate. to apply for the 1963-1980 poriod,:domand mdy be enttmted
to hn.vo risen to 11,900 tons in 1965 and to inoroano further to 40,400 tons
in’ 1975 and 74,000 tons in 1980, Foilcu:lm- tae semu roosoning as that
applied to Wast African rubbor dml, 0. g. , using the 9 por cent hutyl and
45 per ocent SBHR sheres in the tota[l rubbor roquiremont,. ostimatcs for, those

" tWwo synthetic rubbors were calculated.

S As rogards détorgoits, tho Tast African tub-region is the only one for .

which thore are no'estimatod domands or lodal information adoquatoc for - -
“ostimating ‘thom. " Undor the circumstancos, rogort had to be mede to the uso
of per capita consumption in other.sub-roglom. The Wost African figurocs,
- {invariably lyinc botwoen thosc- of ‘North Africa (high) and Central Africe
(ow), were assumed to reptesent tho Tast African condition.. Tho ostimatcs
roﬁittnc from this u.pproaeh arc”prosented. in Tablo A4, :

' (b) ﬂ-_er lolootod getroohmicala '(_adhesivos* gsolvonts and oar'bon black)

o mo of potontul for davelopmont, the producta in thosc groups have

| bua lelootod for 1nolusi.on in this: ntudy No demend forocast wasg availeblo, '

,. ) 13 utar*iag. and %hsro wm no dato from which to davelop pe.lt trends. Tho

) lmeaoh u:od horo in oatiuting domnd 1:, thcrofora, necouatny ditforont.
Pmpect:lvo domend has’ boen dorivod fron the coatent of the pnrticular petro—

ter

1/ Source: The Do ont of mm Goods _Mamufacturo in the Tast Afrioaa
&Qﬁ—. "' /92), 1k, 19 5- soosE ~
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ohuicals in conmor good- or final outlet- coneidared of a{gnificanco 1n
Afr:loa. and imtl 1n certain mdn-trhl estabnuhmonta. '

: Mho'ivo- - Under prcuent and foroscoabla mturo “frioa.n conditiona, the
.. wood 1ndultry saems to bo tho major outlet for those resina in tho form of
‘adhosivos. The requiremont for oomposite pancls ie viewod os roflecting
total domand, o .
In varving dogreo., all lub-rogiom aro producors of pancls (plvwood,
pu'ttclo board cnd fidbro board). Table 2 prosents avorago production for
~tho 1960-€5 poriod and projootions up to 1930. From information obtained
.4n the fil,eld, ‘rosin ocontomt im panels is about 7 por oont by woight. Assuming
- 'this to apply to all sub-regions, and oconverting volumo figurcs to tonnago
using avorage moiﬁc gravity of panel equal to 0.7, appro:im'ate domand for
...adhesivos was ostimatod. '
Urn- and phenol-formaldehyds resins are tho njor adhosives usod.
A@ta on tho basis of fiocld mromti.on, 70 por cont in in the form of tho
fm and )0 per cent in tho lattor. Tha results obtainod using this
rolationship are showm in tho samoc tablo.
: Noulded goods of vorious kinds, such as telophono and door and eloctrioal
oontrol knodbs, are othor outlots for phonol-formaldchyde (Bnkeute), and
uﬁﬁih sppna.nop- arc an outlot fcr urca~formaldehyde. Duo to tho adveni
of nu plut:lcu, uroa-formaldehydo for domsstic appliances is of loss signif-
"' canbo ‘toddy than it onoe was. Demand for phomol-formaldehyde oould, however,
h‘ miuble. ,'l‘horo is no adequafo basis for ostimating resin roquiroment '
‘Pog the above md-uscs, apd.no attompt has boon made to make such ostimatos.
“he sbovo ﬁmn ragarding ﬁheuol-fmldolvda in particular.aro, thorofore, .
. %6 be regarded as minimum, - - ' Lo |
m = Dry oleaning, oxtra.ction of ol seods and mfaco-cmtingn are f
* among the upwtant activitios using solvants in approcirbla quantitios.
* An attompt has boon sade in tho foncving po.mmphe to estimato ordors
' or npitudo of oenmmptica for ncno npoou‘io nolvmm.

Sy

s
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Dry-cleaning - The dry cloaning industry has, during a good part of

- thoe past threc to four decados, soon the advent of new chlorinatod solvonts.
~ Carbon tetrachloridc give way to trichlorootmflone, and this, in turn, is
giving way to perchloroothylem. The esolvents commonly usod nowe.dayl are
thorefors perchloroothvlcnc, stoddard solvent and patroloum distillates.
From past trends, it is oxpoctod that porchloroothylcme will rtplaco more
" and more tho non—chlorinated hydrocarbons. Ceen v

~ In tho absonce of othor information for ostimting colvent domand for
dry cleaning, an attompt has bcon basad on urban population. Towns of
" 100,000 and ‘more inhabitznts arbitraruy have boon assumod to qualify as
oconsumption contros for dry clcaninc oolvontn. From 1960-61 avorage imports
of chlorinatod solvonts, ordors of mgnitude of apparant cormmptian for .
urban population wore cltiaatod for oortain counu'iel for which data wero

’ avauablo. .As shown below, tho rmnq ma;e ‘from 0.036 kg por pmeu u
""E'ehiopia %o 0.483 in’'Algeria.

r
. o

N T Ke/pmon. . * ‘C/?mﬂ,

Dtbopts’ . 0.036 U countrios - 0250 -
Forocco 0,158 Zombia . - 0,386
, Yadagascar 0,166 Algerin - - . 0.403

*:+  Because of eltﬁaﬁo conditions, ‘tho woaring of apparal uouuly
roquiring dry cleaning ie not as provalont in tropiocal Africa as in tho ‘
' velatively temperato or cool arcas in Africi. Tho lattor includes parts
of Northern, Zastorn and Southorn Africe. - Somo of tho above figures do
not, however, ssem to support. this oonclusion. Thoso portainln\‘ to tho

..« UDS countries are a onso in point. Tho exp&mtiou for the high figure

‘1ios in tho fact tut tho quantity of solvont used in osuntiu omtun
per person includes all chlorinated derivativos axoopt DOT., If the - o

Ethiopian oaso is mmd os an moption, ‘tho ahova ﬂm support tho -

conclusion.” o T : - ' S
As tho standard’ of nvm: rilu, so nn omuea of nolmtl for

dry olconing. Doea\uo of fluctuating tronds in somo of the tbovo-mticue

oountries and in the absance of dafinito _pattorn of growth, incroasod ocom-

- sumption por porson has not boen rmcut. Rough futurc domands are

estimatod on tho assumption of 0.1, kg per porson (40 par cont of the m




.,
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countrics figurc) to apply to tropical arcas and 0.3 kg per nerson (eversge

.+ :0f tho other countries oxoluding Zthiopia) to the romaining arcas. Tho

re-ultl ATro pro.ontod 1n Table 3.

'l‘ablo 3 Eotimtad solvont roggrcmont for d_rx cleanigg

-

1960 1965 - 1970 1975 1980
Urban Solvent Urdan Solvent Urban Solvont Urban Solvent Urbun Solvent
popu- () popu- (t) popu- (%) popu- () popu- (%)
lation . - lation lation lation lation

North Africa 13 3,900 " 19 5,700 -24 7,200 31 9,100 41 - 12,300
West Afrioe 7 - 700 11 1,100 13 1,800 25 2,500 35 3,500
Contral Africat” 100 1 100 2 - 200 3 300 4 400
Zast Africe 2 600 3 900 4 + 1,200 6 2,400 10 3,000

Y

- -

“fotal 23 5,00 M 7,000 48 10,400 65 14,300 90 19,200

Py ‘ : f : . S
. Import statistios indicate that apparont consumption for cortain countries,
namely UDE,' Tunisin, Forocco, Algeria, Zambia, "thiopin and Hadngnscar for

the 1960-65 poriod has been around 1,500-2,000 tons cnmurlly, Comparisen of

, thoso with tho 1960 and 1965 caloulatod totals for the sub-rcgionms. in Tablo 3

indicatos thnt. tho lattor will not bo very diffmt ‘from the actunl con-
mtten. : ;
Thare is no olue as to th* typu and qusaﬁnu of solvents-in uso.

‘ w $he mm & guess basad on tho trond towards porchloroethylene,
. referrod to above, had =0 de mede. It is, w::j”' expoocted thnt the
about

shaye of porchloroothylemo, assumed to bo per cent of thu 1965
oonsumption, will incressc to 35, 40 and 50 por cont in 1970, 1975 end 1930

" respactively. mmtmummwnuo 1. .

m . b A. -

1/ Aocording to by mtn, ¥.L., Koyes, D.B., and
. Clark, R.L., ono acocounted for 30 por cemnt of tho dry

Mmmummmmmmuormnm

t
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cre mos tly ao}vont cxtn.ctod. In Western Nurope, for instance, over 60

vor rent of the 1961 totel oil capacity was accounted for by solv:mt .

thmctors.-l/ Solvent cxtracticn con rocovar un to 99 nor cent of th cil.

™ corresponging éfficiomcy with thc conventionnl cxpression nrocess is 58.

tvor 10 por cent of oil content in the latter rroccsc is, therceforc, 1cft

in the oil ceksz, C : . ; |
A high oil-content cake (more thon 8 per cont) is loss nourishing and, |

mcl"mec of its rancid toste, does not work well os stock feed. Too, -this

unwanted oil in tho ccke is a waste to the proc:zssor becnuse the price of

il 45 =lLout throc timos ‘that of the ecake. High oil content is the pre-

~iling state of affairs in almost all oilscéd crushing mills in Africa .—2/
According to S”D"S-/ 1970 cstirated oil production in the whole of

Africe is about 3.7 million tonms (sce Tabie B2). Using the abovo rolation-

ship nnd agsuming thot 211 tho oilsceds nroduccd are crushed in Africe, the

0il lost in the cake but rocovaradle if solvent oxtractod, is cstimated at

400,000 tons. It would not be practic:l for mos® cxisting oil mills to add

solvent extraction units, . Such units should b2 centrnlized in oilsced crushing

rrCas whexfc thay could have relatively casy nccess to cokes of cxpression
mills.  As shown in Toble B1, Wost Africe (including Contrel Africa) nocounts
for avout th-thirds of thc African output. This gives 2 rough idoa rogarding
tho areas of posgiblo concontration c¢f available cokes.
At 2-5 kg solvont per ton of oil to be extractad from the cake, solvoni
roquirement for the 1970 is cstimated to be 3¢O tn 2,000 *ons. Assuming thnt
m oqtimtod rate of inercasa in o0il production up to, 1970 will anply to
‘ the 1970-19u0 pcriod, 1975 ~nd 1950 solvent requiremcnts have boen estimeted
i at 900 to 2,?50 and 1,000 to 2', 550 tons respectively. In the 2bsonce of adequ~
: ato informotion tho distribution of these global projections by sub-regions,
- o the 1954-1962 trond, visible inTable B1, was usod to astimetc th> combined
West end Contral African sharo. ‘

v ' Sources Zeonomic As—:ects of t"xc Location of Oilseed Crushi |
. (ccp:or 66/12), #io, 1966 . . il
_g/ There appoars to bo. a aolvant equipment in Scnogal.

Y/ Source: Le Marché des Oléanginoux Tropiceux, Rapport Général,
008, Parls, Lai, 1964,

n
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e -
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With timo and i.ndustx:ialimtiou, and bocause of the ;xpoctcd shortagc of
faots and oils in tho world, somo of tho existing éxpollor mills may have to
be convertod to solvent oxtract.or-. " Besides 4t is to be oxpcoted thot o
€ood. number of now irstallations will bo in this form. As thore is no
adequato informetion on which to bese tho magnitude of production, solvont
requirements for such units hove obviously not been providad for. Sincc
it is unlikely that all oil soods will be proccned in Africe and since
all oil ocnkas moy not bo oxpoctod to find thoir wey to tho solvent oxtractors,
it is likoly that tho solvont not utilisod for coko extrection will ba uscd
by the now instollations. )

. Although trichlozoothylono is usod to somo oxtent, tho usual solvonts
are light potroleus fractions oonsisting chiofly of n-hoxnno. It is
au\nod that tho utimtcd solvont domand will bo met ontiroly by n-hoxano,

| Surface-coat: ings - Solvants are among tho constitucnts of surfaco-
coatings. -Turpcnting usod to do tho most important. It hos long since
beon. roplaced by white spirits and 8BPs. Aromatic hydrocarbons, aloohols,
osters, kotonos and othors are of particulsr importance in vornishos and
. To ostimdto solvont . roquiw for mfaco—omtim it is holpful to
havo & rough idoa of surfaoco-conting domnd, Tablo 4 has boon compiled for
this purposo a.ml shows local production tigurec oqual to 90 por cont of
domand. This implios that tho balanco (10 per cont), roprosonting spucial
mfuo—emtiap, would bo mot by imports. Although the roquiremont of
solvénts and thinnors Mu with tho typo of conting, an average of 10 per
cont of total mtm has boon assumod tor $ho purposo hore. Istimntes for
‘solvents and thinnors as caloulated on tho basis of this assumption are
presentod in tho samo tablo., ' . :
" I% 18 not possibls to brosk down thc above estimato by typos of
solvent. All that can be dor.o at this stage is to distinguish roughly
betwoon petroleus bosod sol vonts and others. The former, by far, comand
$ho largoet share. On tho basis of indicatims from cortain doveloping
ocountries, & mximum of 10 por ocont of tho sulvont roquiromont has boon
. assumed to bo met By tho latter. Tho rosult ‘ng quantity, when viowod
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tplaat tbo mnbor ot tnu it uprcmt-, suggests no nmiticmt volume for
_ any one of them. -Bocauss of this, and in view of the difficulty of assessing
the' mm and tvpo of hnuvidml oclnut-. it is assumed ‘here that those
nubluhcutl which win produce certain chuto.h such.as bcnnno, alcohols,
eto., oould ouuy produco oxtra qunttty to meot tho mr}:co—ccutinp
Tequirements, s N - ]

c.rbou bhck Carbqn bltok is uud as a roinfmtng agent in rubber
Wm, for tyres in partioular. - As tyres and tubes acoount for about
85 per oent of total rudber desand in Africe, as mimt, say, 60 per cent in
the Mto‘ States of um«.!/ the requirement for ou-bna black should be
. mmuuy higher in relation to tetal NM consumption,
© .\ ... The carbom black comtent in mamufectured rubber articles varies. In
' ,-‘thﬁmmw, twtm, mmsomormm
. - blask are needed for 100 parts of rubder respectively. Cohsidering oconditions
: uum.. umautlntnlwotwnnamwo;‘ﬂsmbcw
.. 0 uepresent the proportion applicadle to mu fudbber demand for the period
". .ﬂn review, On. the luu of this rolatimhip. m for carbon black
'mmfu‘nchmb-wu(lophbhi) ' : -
- As there will Muumummuwwmw .
. Goods, including parts of machinery and wvohioles, the carbon black demand ‘
' mi.‘ld may b considered on the Mﬂ side. It is asmumed that tho excass
- “wi1l be absorbed 4 requirements for mftoo-oauap m inks for which othor
. provision hu not, bun mh. , -

o Ma hblc s mto potential m W for polymor-
. dmtion mmmtmmmmmmm fapolyuulhmin
* m.“. P | .

: me Ce , |
R mmuumhuo petroctamical inputs noﬁod to m the aud-
Mm«mumammmunuusnua. It should .
hWﬂinmmthuamtummlmhnmu
hﬂhbln. '

-
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RAW umanns (Patraleum ond' natural gan)

A ula.tively la.rge part of Africa, ths coa.otel arcas in particuler, is
tnder ofl ooncenion to many 1ntemtiona1 oil companies and, in somc coses,
a oonbinttion of notional and interactional groups. The searcn for oil and
“ gas 1. quito aotive in cartain areas. Now discoverics and increascd output
are frequontly in cuc news, In short, although there romainu a lot to bo dome
in pmpecting for oil and gas in Africe, the known roserves are good indicotors |
“of potential a.vailabnity of hydrocarbon raw matericls. ,
o . Total African reserves of crude oil, at tho boginning of 1967, woro
| 32,33 million barrols, against 389,050 million for tho wholo world.)

- Comparison with tho 1958 reserves of 4,119 million barrcls shows that in nine
years African resorves increased eightfold reculting in an average annual rate
of 1BMO of about 26 per cont. In terms of sigaificance in rolation to
world mm. the African share mcmned considorchbly from 1.5 per cont in
.1958 to 4.5 por cent in 1963 and 8.3 in 1967.

The future relative importance of Africen hydrocarbon reserves might be
, gauged b,y prodpects in othor countrios of whioh tho USL is a good oxample, At
the 1967 consumption rate, the USA proven reserves of crude oil and nutural
s limil will last for nino yoars and naturel gas for 16 years. 2-/ In
contrast ‘tho Afriocen mdo oil will be cthated in over 30 ycn.rs at tho .
1967 rato of output. o : o
o 'DO devolopmont of hydrocarbon oxploitation hus boon &s spectacular os |
‘that of reserves. Productior of orude oil shot up from 23.5 million tons in
1961 to 144 million in 1967, an avorege annual rate of increase of mors than
35 per conmt. This development has made Africe a significant comtributor to L
,mnxtmmnfmmu3pe=-cmu1960.7un1965m83m
wen. A v
) . m dmtim rogarding natural gas is: oqually weanve.y The 196§ = |
© Africes reservos of matural gus have besn estimated at 2,200,000 million w3, |
. m- Works out to 8.% por cont of werld rescrves, a tiguro clightly hi@her kR
. mm1mmmmmmmunm.' LT R

I Pl T " I3
b ww s e e s i d

om .- - . . : Loy 4

1/ m: Turope !'mnco Outrmr No. 456, janv:lor 1968,
Sources Uimuoal and gneeﬂ ' m, April 15, 1968
- amcu tforfd‘ Potro 196T.
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Production is relatively small in comparison with rescrves (4,500
million m3 1n 1965). This is also truc in relaton to world output, as tho
Afrioa.n sha.re in.world production accounted ior only 0.3 per cent.1

' Within.the last fow years, naturcl gee has turncd out to be a |
signif:.cant cxport item of the region. TIxports to C"CD countrics, fdi'
instance, increascd by 50 per cent to 800,000 tons in 1966 over 1965.

A similar increasc was cxpect~d for 1967. ' : .
Tar sands and oil shales arc other futurc ‘sources of hydrocarbon matcrials.
Africa. possesscs 15,000 million tons ‘of 0il from such gourcos.

The picture juet pointed, however, is mot so rosy wion 1t comes to
comidering individual countrics. Present avoilability of hydroce.rbons is
limited to ¢ fow countrics, notably, according to desconding order of im-
pertancas Libya. Algorin, Nigoria, tho UAR, Angola, Cabon, Tunisia, Congo
(anaville) and Morocco. These countrics and othcrs are dealt with in tho

_romaining part of this sectiom,

Libyan oil rcserves increasod fourfold to 2,305.5 million m3 in 1966 as

. ooape.rod to %56.5 in 1961, As rogords natural gos, rosorves hove baon

cstimated to 420,000 million 63 in 1967. Lbout 68 por ocont of this is

associnted gos. ‘ | '
Production of oil started in 1961 and rose to over 100 million m3 in

1967, ranking Libya as the fifth exporter of potrolemn in tho mxld.y If

 this fantastic rato could bo sustaincd for some tine, Libys, with tho tondonoy

for production cost to be low mm‘,‘hn doﬂnitoly pull itself to a highor
rank omong tho top oil oxporting countries in the world. .

Except for a sacll quantity necded for the 8,000 b/d reﬁnory, the orude
oil produced is exported. In 1967, export of oil occounted !‘ur 98 per cent
of all Litysn exports. In terms of volune this wes 95 million n’ and wes 114

~ times that of, 1961. Acoordia( to dueondiag order of importonce the Federel

§/ Sources Electric Snorgy Survey for Africa (E/CN. 14/EP/36), ECA, 1968,
. 2/ Sources Marchés Tropicaux et M&ditamn‘ens, No. 1198 26 Octotwe: 1968
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ﬁm lﬂ egpected. to de 180;1!! 15.000 Mluw u3 mvw.y' Unlike
qtmt. W;ngeodmtdthomasyhmtutobom

X
..,.

quuuda In foct aocording 10 m&Ww of Farch 29, 60.

M oomploted ‘the nmnﬂd mzml gas Dlant Mor omtmuou at !’.nnc
‘l M is ct:oootod to donbh mlﬂ ocapacity. . : o
coqu'cd to the above ‘reserve potentials and pouiblo output, M

f‘q Mﬁ.c °m“°ﬁ of petroleum products, ostimatod at about 1.35

uil}ion tons in 19&0 (m mno 10). {s rolatively insignificant. Ia other
m. Lum. has at its uoﬁml cm&nt rov matorials for 1ooal uso and -

qpm 13 both oﬂdo and prooouoa oondittou. Inom (fral cn\do 011 alome),

o " oy whioh u pxpoctod to mch 855 pillion per yaor in 1975, is s | fnotor that
.*" ‘wmy be upootod to nlay A decigive. rolo in the lattor, that u. partial
ul/u' tcta! 1o0el proouuuefpprtnf the. mdp oumlutunl s i.uio: ;
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te tllst of wm. s rogards: mtmx m. the |1tuatien is reversed with
" Algeian e Tescrve cf 2,300,000 utilion a® ¥/ compardd to that of Libya's
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_/ womtsou of m- nature tor the !lorth African countries wes drem

-mr hon ‘%velntion dos. Industrics pétroli

are ot chimi dans 1a

3/ 3.ooo.ooo nmm -3 scoarding ¢ to uorm r.tmem, Yol. 39, lo.z. hb. Ta

,‘v - A I ) . _-:N L o

;

.‘ 4 420.@0 puuoq 13. It is in mt uoag the larmt rouma in tho mtd. | i

St e e
bpnbuc of m:”th: U.X., Ihly, the loth.rhud- and Prance are the - ¥
s jor imparters of x.nm m«. each hpoﬂiu over 50 million tarrels or "
8 million n3 1966. _ : b!

The suniﬂmc ot on to the m of & oo\:atrv ltko Libya {8 k '

. ‘evidmi. . In 1967/68 on contrituted %476 sillion to th national income ° |
or about 5280 per oapita as ceupu-od to “64 millich or %42 per capita in SRR
Ve, : S
Mo fature cutlock o’r BydrocAbon ¥oscurces da Libys sesms to be bright.
Munm are ‘that morvn may, Teach 3,200 millicn o’ orude oil,and K
, 620,000 m114cn o national gas hy 1975. ‘The corresponding profuotios s

]
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Y/ Sources World Potroleum, Juno 1968,
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Crude oil production in Algeria started at & rats of 10, 00C tons per
yoar 1n 1957. Until 1963, whon it was overtakon by Libva, Algeria usod
to bc the leading producer in Africa. Its output in 1967, of about
45 mil ton m3, was 45 pei' cent of that of Libve. As rege.rda nnturo.l gtu,
however, Algoria leads in tho production of commorcial gaa (810 million m3
in 196 and 2,200 million > in 1967). -
Pigyres for 1967 oxports are not availabla, but 1966 figuros of 33.4
nilldon m3 crude ofl and 1.3 million liquified gas do indicato the mognitudo

. of oxports. %ranco and the UK. arc the major 1mportcrs. It is oxpoctod

that cxport roquircments will incroase from 1,050 million m in 1971/1972
to 4,200 in 1975/1976.-/ .

As may be oxpectod, incomo fros hydroearbonu and its contributioa to
nationq] incomo is not as highly significant as.in Libya. Inoluding the
benofi is acoruing to Sonatrach, tho stato,company, 1967 .'moomo mountod
to approximately ©220 million.

Tho future of hydrocarbons in Algeria, o8 in any conntry, is dcpeudont
on mtm dimverics. From present indications crude oil and natural gas
resorvos aro expected to reach 1 ,300 and 2,500,000 million m
Alseria, in spite of its lead in natural gas roservos, is oxpactod to hwu
ontmtt substanticlly lower than oithor thc UAR or Libya. '

.'L m jor part of this output is expected to find its outlet through

+ the liquefaotion unit reaching a capnoity of 4,500 million m3 per year in
1975. 'l‘he plant hhi.eh will be loocnteod at Skikdn will be b\dlt unit b?

respectively.

Lyt

In oamrhoa to production, domantic production of reﬁned products
is smell and is cxpectcd to’ increasc from about 3 por oent in 1965 to 4.9 per

| cent iu 1975. This, in othor words, moans oxport of over 95 per cent of the

mdo oil ocuiput. From plans under studv, a mll nart of this is axpected
to bo pro«uad into basic and intormcdiate oetmhemica.lu, minly for oxport.
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Ricoria pououu ligniﬁoant provod reserves of hydxoou.rbonn 200
mi11ionn7¢ ortdo oil and 280,000 pillionm e natural ges. o

Crude oil productioh startod in 1957 in Nigeria. Bocouse of situations
u tha country, 1967 output of oil has boon drastically roducod. About 65
por cent of the crude outpfut boing n‘om eut of the Nigor River vas under
neeuioniat "Biafran" territory ahd no export has boon effected for q'uito
some time sinoe July T, 1967. Provious years produotion figuros of 13.5
 million tons in 1965 and 20.7 minion toaa- in 1966, thot is an inorease
of 54 per cont, give incucatiom of what oould have happenod im 1967 had .t

' mot boen for the crisis in tho country. From. production trends oblomd 8o
‘ far, 1t im expectod that 1969 output will .axoocd prowar lmh. Aocoruu

to P wo_g—/ y Nigeria orude output is expactod to hit the ono unua -

a/e mark approximetely 60 million u3 por ygar in 1970,

e '-..;o-- . As vegards ezport, luerta u a.luad; the vorld‘l tenth largest oMn

otl exportor. Its 1966 oxpcrtu wmmted to 19 million toms. Countries of
'destination were: tho U.X. (39%). hdml Repubuo of Cermeny (15%), Franoe

- (108), Canada (9%) cnd Argentina (17.) If it hod not boen for the orisis,
+0il reverme from royalties would xnm wountod to 556 million in 1967, Im_
1965, oil's oontridution to total omertu m 25 per cont. This inoreased te

33 per oent in 1966, thereby indicating tho Mﬂt mpoﬂaue of oil to

licoﬂq.

. ,/',;.:. : Mtic reqnimmt for orule h ula.tinly omn. " 0f tho 20.7 auueu

w produced in. 1961 ealyneut 1 aul&m tons wers uud a3 fna for the

.10051 nﬁaory o
,;-._-' UAR . R . . "
2" The UAR, until manny, had hot bm emtdorod an imortnt oil’

pnaueinc oo\mtry. Because of recent ditcovcriu. its fnturo outlook is

Wight. Crude’oil reserves are éxpeoted to inoresse from-95 million » in

1965 to about 700 nillion m>-in 1980, Tho wmuu ruuro- for naturel
i are 14.:50&4400,000 adllion o - . e

-‘Io

- Jy',_'séme:‘ mrmm 21 oty 1967.° -+ v
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The importance of the above rescrves is to be reflected in the
correspor iing increases in production over 1967: o fourfold incronse to
\
40 million m orudo oil in 1973Y, tenfold to 20,000 million m’

199“). Inlike in the other countries dealt with so far, both reservcs and

gns in

production of hydrocarbons are expected to increaso steadily up to 1980.
From import/cxport statistics of the first half. of this decede it
appears that thc UAR has baen a not importer of crude oil to thc tunc of
1 to 2 million tons per yoar. With the new discoverics and expleitation
of some, thet is, snarp increasc in production to 12 million tons in 1968'1/
and the estimated 15 million tons in 1969 the situation must have rovorsed

a8 early as 1968, meking the UAR a nct exportor. ‘ Coe

Lngol
Crude rescrves, mcluding those of the rich cabinde doposits rocemtly

discovered, nre cstimated a2t 300 million tons.}/ The Cebinda oruds is of
very low sulphur contont with avercge API gravity of 26° (shallow reservoirs)
and 36° (deeper rescrvoirs-containing lighter, woxy oil).

Crude production, which sterted in 1956, oxpendod rapidly from 67,000
tons in 1960 to over 900,000 tons in 1964, Duc to declining output of tho
Tobiass fiold this foll to 639,000 tons in 1966. As a rosult, thorc were
no oxports of crude in 1966, all of the ~bove production being consumed by
tho local refincry. Offshore strikos in the Cabinda arca and othor pleces
are expected, however, to roverse the downward trend. Production of T.5
million toms (150,000 b/d) is the Cabind> ficld target by tho end of 1970.

The feasibility of producing petrol from the vory 1arge.deposita of

. yar sands has boan under investigation since tho beginning of 1967. This
investigation seoms to hove lhmm promisc as Portugal clready has plans to

sot up a pilot plant of up to 100,000 toms per annum of tar sands.-
Source: !archés Tropiceux ot Néditerrandcns, 24 aoflit 1968.
Source: Marchés Tropicaux ot Méditcrranéens, 4 jonvier 1969,

Source: Intormational Financinl Nows Survey, Vol. X1x, No.. 36, ,
o Sept. 15, 1967, '

Source: ~World Petrolaum, Vol. 38, No. 12, Nov. 1967 and Vol 39,
. lo. 2' gOb.




:

- | ' " Page 31

_ Crudo ou rescrves are not khown. Zatimatos suggostod 150 million tons
'15 1961. Informetion rogording naturel gas is ovon loss comploto as fho
) Mooiatod gas situntion ha.l. so far, not boen tho subjeot of detailod
: ow Kumvor, oxcluding tho cauba. fiold. rosomu hu.ve been ostimatoed at
3,000 midigen wds © ¢ SR S
Gadon ws among tho first African oountrion "to produoo oil. It startod

Proguction in 1957 with output of 173,000 tons. During the 1960-63 period, |

output averagod about 800,000 tons and steadily inoreascd thqroafter to 1.45
million tons in 1966, 'l‘h:ll increased furthor to 3.5 million tons in 1967
‘and was oxpooted to roach the 5 million ‘ton mark in 1968 and 9 million toms
ia. MG.J As regards utml gas, 1960 asscoiated gas ocutput of 7. 5 mildon
# vose 1o 11.5 million w> 4n 1966. slioking & steady incroase throughout the
m These romnat qmu-tieu put to uso for electric goneration in
‘Pert-Oentil. The totals oxclude gas flarod in tho fiold, ostimated at about J
10 million n’ in 1966, Total oufp{ti' is expoctod to inorease to 220 milliem
P wro.
'~ Nuraings from’ potrelm mt.d for 15.5 per oent of tem Q!pml
' 1!“. ‘An mﬁ of 1.4 million tons. put orude oil as tho third a:port itom
Y W‘ after wood and: meu. With the wxpacted sharp inoreasc im
" eatput tho future of orude oil is on tho bright side. It may bo antioipatod |
a "';MQ orude ofl will ocoupy first place as an cpert dtom toward tho close of |
| 'ﬂn docads, | . . | ':
N Qo prospeot m mna resources a M:ts to uwetuly modest. !
' Meserves in 1961 amounted %0 48 millien m> of crude ofl snd obout 100 millice .
o) of e It oxploitod at tho 1967 (2.2 millten u orude) and 1966 (8.4
~ silldon n? gas) rates, those vill last for 20 and 12 yoars respoctively. If .
. thay are ot augmontod ‘substantislly Yy now discoveries, the prospects for
muu rOSOUrcos Are Mﬁlatly nt Wa&. ' i

y luem w slav. 1968,

Jokre, No. 4!3. 2! Jda f,“.
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~ Up to, and including 1966, Tunisia used .to import pert of hor orude
'requiroment. Sinoc 1967 it hes become o net oxporter. In fact, all 1967
rofinery. requiremonts were met from domostic source. During the first B
half of 1968 production rosc sharply to about 1.5 million tons. This
compa.ros with about 1.0 million for the samc period in tho previocus ypar.
Incoms from crude export is modost, a more *3 million in 1967.
Together with royalty from the El Borme oil field this come to a totol
- of $7 million. o ‘ e S o

+ Moroceo
_ Of all the North African countriocs predueing hydrocarbons, ﬂnrqceo is
B0 fhr tho least fortunate in such roscurces. 1964 resérves of crude,
amounting to 488,000 tons, dwindled to 185,000 tons by 1967. As r.m
_notural gas, Horocco with its 500-550 million la3 resorve apponars to be
in a dotsor position than Tunisia. ‘
B ' Production of erude has been falling stcadily ‘since 1963 %0
120.000 n3 in 1967. On the average it ropresenta about 10 por cent of the
domostic demand, The story regording natural gos is just tho opposite. )
Output roso from 1.5 to over 11 million m> in tho 1962-1967 period.
- As for tho futurc what was said concorning 'runili.a. applics to Morooco
' avenm more. Unless oxploration gives positivs rosults within ths noar futurs,
¥orcoco's future in the ficld of petroloum end natural gns, tho fermer in
particular, is dismal.

Hyaraoerhoa rc;emreeu are bacoming of less significence ia Congo
“ (neasavule) Output foll from 123,000 tons in 1962 to 62,000 tons im
ftsss The roason for the dowmward trend of production is the swall Poiate .
Indionno uareplenished reserve which in 1967 stood at 1 millien > crude,
No gos has been oxploited wp Vo 1967. Tho potash mine at Holle is W
to have started using ges in 1961/68. Comsumption is forosesn at 30 milliem

3 por year. Tho roserve of suitablo gos is ostimated at 400 milliom n3.

- . : . b

amek, No. 65, ot 1967.
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Nosambiquo |

?ron avauablo informtion tho cmdo oil -1tuat1qn in l’fombique is not
6loar. - Roaardinc natural gns its oxistonce can be inferrod from roports
that it took Gulf 0il about "ono yoar (1966) to control high prossuro gos
" blowout with a flow rote of as high as 10 million foot /d. It is reportod
that calls for bidu were to have beom made in Soptomber 1966 for tho cdn- -
| struction of a gai pipenno from Hmbo to tho Ropubnc of South Africa,
a distaroo of 350 km. : v S I
© . In anothor dmlopnmt it apoears that lm kind of kqdrombon resource
- from which fusl for automobilos’ (which hKé been given the namo . "Busiline”)
can be extracted has beon -discovored {n Hcmuquog/' As is tho caso with
~ the ‘pipeline projoot, tho fato of this dwolgmt ;- not known.

In 1965. o g2s ftad was madse: u Spaahh tlut AMM noar tho Fauritsnian

_ boRder. It is expocted to yiold 300,000 £+.3 or 9,000 #° por day. Inite
firet five yeor plan (1966-1970), Chcd hos caviamd drilling in the drea
nerthcfl.uko Chad whore tho oxistence ofmum Tracos of oil have
hm dhoovcnd in-tho Volta !o‘toh in Ghana, Mntu startad.in Ootober

: 19‘6. but it seoms that it ves dilcopthuod in mu 1968, An off-ghore oil
find in Dahomoy results in flow rates as high as 1440 b/d. Discovorios of

. impertont indicntions-of ofl and gas a.pmu hive beom reportod in Westorn
Cameroon and as & result tho prospect of tho ‘ofl industry in that country is
' ;nutobegood Thare is ulraedyah\mmm ddwulliw-3m. In
'hul Oongo (Democratio Wuic). ndjacont to tho, rioh Cabindn finds, an oil
m&t capablo of producing- 5oo,ooo tons pex yoor is reportod tc have boon
‘@sbovered. It should be motod hero that about threosfifths, or 34 million

-’wodiu puro methan componant of tho Mcnwm.nybomtm

88 bolonging to Congo (Democratio Ropubdlic) amd tho rost, 23 millich #°, %o

“Bvanda, mmunmmsonumqmmu.awmu
mmmm. in’ tholepubno of Somali. o .'

_1/ lmm W m 13, 1966, m__g,_m Yol. 39, Fo.2,
3/ Source: Marchés !_Logiomx st ﬂgtm. o 1136. 19 solit 1961
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| !l‘rt':m the abova, {t {s clear that mest of ths eountrice with known
poteniinl for joining thc rankg of oil produccrs arc on the Atlantic
wydn, Tt this is so is confirm:d by -~athoritntive statomcnis from
organizations in the petrolzum ficld, According to Gulf, for instance
... it now borins to nppear that the sedimentary bosing lying along tho
W.st African comgl ~rc exceptionznlly orémising for cil sxploration”. In
tho words of World Petroloum "from now on thers will be tWest Africen 0il',
es well as Middice Tast, Carriben.n, North Africen and Itdonesian". The low
'kSul'phur contont of the 'West African 0il', whost 1970 production forocast
48 1 million b/d, is oxpoctad to give West’ Afribo o competitive advantage
in the oil buszness.1 ' :

In genernl, the intorast ghown by 80 many -oil componics, the numorous
liconeas to prospact for oil ccquired by them znd the amount of work and
moncy that has hlready gono into and is still going into oxploration in

. most couniries in Africa teetify to tho futurc notentinl of the rogion in

' hydrocarbons as row materials for. potrochemicals &s will as oxport itons,

Bofore closing this chaptor reforenco ghould be mrdo to Table 9. In

: " . this table, past and futuroc estimated comsumption of petrcleum products is

T compored with rofinery oapacitios. Tha, 1965+1970 capacitics rclato to those |

3 H . . existing and enticipated to be in oporation bafore tha ¢losc of this deccade.

; .:At the moment therc {s ovor capacity in tho estnblishad refinoriocs in cach of
tho mb—regiona. | — )

.As capacity wtilizetion may* be xyﬂotad to sa.tisf‘y increaced doma.nd in .
the early 1970's,:no mpjor incrensos are forescoen in 1970-1975. In faot,
only o fow countrios (Algeris, tho.UAR, Nigoria, TtiMopis and Tangania) are -

_cxpocted tp reisc thoir capacitios during this period. In contrast the
-1975-1980 poriod is oxpootod to witnoss o surge in oapacity incroasc.

;. The implementation of additional capacitios olanncd or cnvisagéd by tho
countrios and thoso suggutotf by othor studics, including,thosc suggdsted
‘here on the basis of domand forcoasts, would bo able to moet with a good
" part of %tho.potrolous products roquiremunts-for the dovolopmont' of the petro=

 chgaion) industry in the rogion.. "

A
.

- -

1/ Bources World Petroloum, Vol. 38, No. 12, Novombor 1967,
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Tablc 9: Comti | ) ¢
- 1 ) s I.Mw g~ » h——
T o
—_— . ° . W01 91t .
Central Africa (Comt.) L e
Congo iﬂgM ) o ‘.o . T ee .o § |
6abon . o- .o .o e €00 el rend > : ~®
Total ’ : : 004.: .e .i' - . ve Mt ‘ . - ,. *a . *n
Eat Atrtead e | S -
- Burundi ¢ T - : .
Sthiopis ) 220 (320). €20 (360) S00 D00 1500
Xonyz . 950 :ao.m 1450 ng 2000 2000 , % .
liadagoscar . 160 naO‘ 420 680 600 600 1000
Molawi . .. - 50 70) 100 120) - - -
Rwcnda . . 35 53) 80  ° Aﬁmow e -
Somnlia LS 35 53) 80 (120) - . - -
Tanzonia - 380 - (%90) = s00 (1400) . 600 :.1000 2000
Uganda, - . 160 - 235 350 520) - PR -
Zombia e 130 - 315). 550 960) - - -
Rhodcsia . ASC (650) o50 Mamcw 1000 1000 1500
To%al 2720 3386 5€00 8200 4700 .. 5600 - 3000
Sources: TDvolution dss industrios pétrolifre ot chimique cmms 1a sous-région Afriquc du mord, CT4 1968.
Th5 Dotroloun Indistry in the Wost Africon sub-rogien [5/cH. 14/ IAR]110), CA, 1956.
Botroloum Industry im the Jost Africon sub-rogion (3/CK.14/1WR/79), Ci, 1365. .

do not include provision ,.was.gw-ﬁ and fcodstocks

* ey ]

u\ 1970 ond 19350 country cstim~tes for West Africo
from petrochemiczl incustriocs. 1950  total includas such provisions.

m\ 1965 UDZAC consumption is cstimetod at 597,000 toms. - . : '
3/ Fr. Somcliland cxcluded {1960 bunkoring amountod to 970,000 tons)— 1965 figurcs avre sstimtod.
b\ Included in Rwonda. , T ,

= Own cstimates. . . . C g

. T ) =stimctod by extrapolation oo R




FACTORS INHIBITING PETROCHENICAL D SVELOPILLT
The petrociericn) indusiry, or for ihnt mntior ~ny indubily, TR
certain conditions for its eetablishment. Availrbility of rov mrisvanls, ity

powor, walor, geod tran-pert noui-work,. treined mensouwer and muekel syo o~mens
such pro-conditions. The first two hove nlrveady Dzen Jooit uith adoguns 1y, *

Thoy have beoan found to be in favour of peirochamizel devclopncst in Africn,

"lectric nowar - In many notro"}‘a.,ucul and zcl"wd .'..m.‘ shrice olnoiiice Loucr

ropresents o rolo.tivolv big i‘rcm in tha coct of pruducllun. Althogn v

_prosent clootric power situction in meny !fric’m countriocs vy o Yo antiz-
. faotory the potenti’bl -for its devel opmcnu - w:lth Africs ooseoastnb over 3
7 por cgnt of the world hydro-sleciric po untzul - 38 vrC'u(l:.l'.‘\!O‘J?;o Feojounts

f alrocdy renlized and those under construction ond ple.nnin?j may, in geacinl,
_ba 'e:‘cpactcd to pl'"' a major rolc in promc}.'z‘ ng potrochans f..;xl indusenian Snotos
nonr futuro. . ‘
With tho:oxcoption of 'Lho UAR ond ,i.{:érig, howovor, actuel ond potontirl
hydro-powor availability is outside of the nresont oil m-od".:c::zia aouniries,

’ This slzculd, nivertholess, not bo o detcrrmt 11¢ Mz.u'u.rM lic. LAy and
Algoerin whero elocirizity cduld po.sszbly ‘m produced. by grs fucion guazhation
at a cost not ruce Hinvhﬂr than thnt pcaaibl from a hydro-poees pinnd,

Ho.tar - Tho situniiou regarding untor is similor ito that cf liydro-powor,
Hater is not s plmtif‘ul in cortain of tho il myodviing cowndirice, T isg
howevor, unlikely thet it will turn out to ho n mnjos consi: aint,

[

Good transport not-uork - Historieally, ieangport fecilitics wora celgiaally

devoloped in Africn minly for the purpose of fnoilicnwing the moveinznt of
.goode from the hiniorland to tho .ifdrts. They woro, in othur wemdr, nel neant
to link neighbouring countrice. As n result thors wers and etild arc a runher
of gaps in trarsport linke batwacin mony fafri ocon oountricm.,  lincteucatly,
transport costs figure ralativaely high in tho sales valie of goods,

.Ronlising this problem, many countrios hove given priority %o ihe
devel opmont of thoso modes of tmnlpart systcms bost fitted for therdifferont
arses.. Ezisting “cmns')ort systems and por'c facilitios are Ying improvod
‘ond exparded ond now onoe are boing openod The cxtent to which this roic of
progress will permit ooping mlly end %efficicntly with tho fu.ure tronzport

.
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demend romins to bu secn. In this cozmczion it should be noted here
that the KCA, throu(rh its Trg.nsport L.nd Commmunicntiong Soction of ihc
Eaturnl Pﬂaourcaa ahd Tronsport Division, has beon active in prcm.rxng
studi 8 designod 1o promote sub-rogionnl harmonization of ~t.’.‘f‘.2.1$})01‘u

fucilitios. It is hoped 'th‘.t ihe implomcnuation ol -even part of thesc
etudms will aolve 8B good rumber of the problems existing todt'y.

'i‘rained mmowor - La.ck of‘ tmimd m’mpowor ie cnnn,cteristic in ATrd cn.

This is esvccially HO &8 rogzrds tho capito.l-—mtcnaivc ‘and high=ce libre ‘
- manpowor orimtod md\utriu such ‘hs potrochomicals. , .
. mﬁy of the to-oa! ch ohenical’ prooess induatrios, in oxisi.enoa 4n
a nunber of Africnn oountrioﬁ, dOpend on highly pnid eypatrinte. specialists
for skilled staff, Aa a roaul't, althow'h reprosenting & em1l fraction of
“ye | produotion conta in mout chemicn) processns, thoe absolute mo.mi I:udc .of the
Iabmr cost conpouout in tho ooat of vroductian is higher than.that in en
:l.n&nltriali cd co\mtry.. 'l‘his situﬂtion, coupled with the mauertaintv eeg to
t“:m futurc availability of expatriatcs in roquired numbors; moy b:,) -axpacted
. to be more serioue with ihe moroe comnl ox industrias of wbich "’m petro-
‘ ehamica.l cstﬂblisl m\.nt-" ~Po prumimm. '

N

‘“CA is very much conccrnod about roquircmonts of critic:l n:annmmr nocd'.
for developriont, Its lannowor and Treining Section of tl'.' num:'.n Roacvrcea
Dovalopmont’ Division hor nlrendy drewn up its 1969-1973 urmoso" PLOLYLAI MG

of work and priovitive in tho ficld of hwisn rosources dw:.lop.nant. Through

| - _11.3 Work;ng.?arty nd other conmitteos, end through- organized seminers and
'tmtaing arrangomonts, . it ie oxnooted thati thq'soctioﬁ will coneribute
' apprccihb&; to the sclution of tho rrodlom. X

‘  The %CA epprodch should ond will be lupplamcatod hrv othcr moons, In
tho centroet batwoen © develeping comniry cr an organi :'xtion roproscniing
it and tho. contractor rognrding the eotting up of an izidvstria.l establish-
mont, it hoy, for mstamcc,'b_eoom curtomary to stipuliic the training of

" nntionale ?:»y tho contmetoer abroad and on the Job at homo, Thu'formor takes

" plaoce duri.nc the poriod hetuean siming of tho ocontract r.md ths start up of
- tho plant ani concorns itaolf with mmgcamnt and tochnical and rolatively

high-skilled ml. The latter concorning nainly with iho ttart-v.u of
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end tho like, This can bept ha done if, ne is wsually the erge,y the centr ot g

ia given a mn.nascmant dontract for a fow vears,

Tho above approach, appl: fir.b to wrivat.; )uam it (thh Locel ane o

nnd -a contractor is prnctlc ). ghort- torm aolution Vo the shortarzs o ipeinag

manpowor. Avriln.blh*v of qwlifiad vmonla for tm:nlng ig o proroquic.to
to its luocess. ' The priority given m uduc’t‘bion nnd the emphasis townrd
Aochnical. education by t‘frican govcrnm:mts wi:.l nsura aveilabiliter of o

.1

relources - for training. . . . N Lo

'ﬂmot - From -.mong tha ‘actors wh:lqh may hinder or vetard ilc cetrdlsheent
of ohomical 1ndustrios, tho limited sizo of tho markot in =laosi all jifvienn

. oountriac appoars to ‘ba tho most orucial, Presant, a for thai matior Sfore-

ueoab.w damand t‘or ohomicals in individual countrios doos nod Jueiify thoip
proénotion on o oountrv bosis. This is truc with menv chomicals rnd portic-

' ulaz'lr so with potroohamimls. L g o

The solution for the limitcd meu-km. and its undesircblo cenzequences on
\the develonmon‘ of 1ndu¢trir~s sonsitivo to acononios ‘of ecale ovidentlv
110: in onlrrging the market. Thiw on n ba dhm. Y bringirg conntrion iate
amltin"tionol end sub—rogio.ml grou'aings. Tor 'x number of yuars the TCA ‘hns
" beon: advqcnting this approe,cb - ')oollts.g of . dnmentic markets, 1in fact, iis
wograme of wcrk and notivi»ics is based on and goared to iiis annroach
Meh“roughly dividcs ‘the in‘opondent comntries of Africa into four sui
l'ogioﬁéi North, Hoet, Contrnl and Tnet., Within tho sub-regionnl framovsyl.,

b, Legonomic groupinas °r0 in & stvte ol amergonce, .Those grounings includa ih.

faaghreb Pormanant "’onsultat" va Committee in North, tho Orgonisation of “he
ﬁmgul Rivar Bagin COuntrioa in Wost, the UD™AC in Cantra) and th: Tnet

Afrt éan "conomic Conmm:.tv in nst Afrioa. \Such;arougings could 5Orvo g
: _uwalei for tha neA mpranr'h. .
v " The pre-feo.nibuity studies carricd out by tho Industry and housing
bivh:.ca of the ECA on industrial possibilities in Africa have idsatified

mj!oh fmihlo on nationnl, multinational, sub-regional and intor-sub-
regior.&l uonlea. As may bo oxpected, tho petrochemicul sactor has bhac
found to mako some sonsc in tho 1nst two. In other wnrde, -the dcvglﬂpmsn‘t

: s veoo
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of certain nroduo*s in tho )ot“ochmicwl ficld hnvo beon found Justifzﬂblo
on a sub-rcgionzl rmd *n*er— ab—-rcpinnnl lovel. o S
!hving identifiod th industrial posslbili*ms, tho next st'xge would

bc to promote thoir impl”Nunt"tiOII. This will rcquire the ﬁst:tbﬁshn"\nt

of installations ~nd sorvlo“s such as mﬁchinery “for aub—regimwl co—
i s ', .oners tion (admznistmtivc socret ,a.ri-wts of tho sub—rcg“ 'mal aconomic ‘
. - comunnius). mul ti-—mtloncl 1nst1tutos for industrinl res'wrch and
S S

‘stondnrdization ond industrinl promotion centrea (IPC' 8) to function as

part oi tho administrative mt..chmem. A good stc.rt has 11ready 'beon n”clc

5

Y
in theac aroes. . '
Tho''Characteristics of séme bastc chemionl industrics-to be Yocated
| néar tho sourdées 6f thc major inputs, -ospagiany raw’ mtorin,ls,.md in
“sortain cngas fiale and blcotrid sfiargy, is o factor that could groatly
h'blpv solvo the limitod market prcblm". "'Ammonia, dthylone and vhosphoric
"pofid aro akamples of this. :Beoause of economiss of sonlo, thé ostablish-
ment of those nnd similar industriss mainly for export purposos vwill benofit
"' “both tho country h‘ousing tho industyr and 'ite noighboursg. Pert of the basio
_and intormodiatc chomicsls could bz converted to mmi-fifni'shéﬁd“of;' CONBURIAT
goods on tha‘apét, to satisfy the m*ltinatiopai or gub=rogionn) roquiro-
_mont of tho arce at lowor cost than would be tho caaa if tho basic cnd
‘ intermodiate chcmicals wore to bé Mrmfacturﬂd for local uso only.
. Anothor sclution to the limited sige 'of ths morkot lice in the hnnde
'-of machinory tnd equipkent menufacturcrs. With rocont ~nd f ture technol-
v ogical break-thrcmghe. thay should sursly b in 2 position’ to innowate
gimplo odonoMiical processés and bechniques to manufacturs in -le meall
vniuma; having relevence ta‘local con;utiom in dovoloping countrias: Small
. turnkey ammonis vnits repértodly available, mimi-formaldohyde fiom methanol
wnits (2000 tons ofipacity costing $400,000) dovaloped by o P‘rene“h.cbmv“m'
(Protox)l/ and now morc oconnmicel toohniquoe wnder dovelopmont 2re ex~mplos.
“‘Othors ‘are ‘controlled pyrolysis bf mothdne foff tho pFroduction of acutylone
(»amld F. ‘Othmor of Polytachnic Institato of m\ooklyn) f1usdised=bod

= Al [« RS O N AL A
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1/ Sources Chomical Engincoring, July 29, 1968.
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thormal. crazcking of crude cil for eotiylens (Univ. of Tokyn) nnd bz seratic
for sulphuric ncid from {;‘fpsum. These are but 1 fow indications cf th.
pregont ~and necar torm powilﬂitioé in favour of daveloniny n~tiong, capecindiy
thoso. endowod with abundant hydroc:xrbc;n snd ciher r~w mitorinls,

Tho devolopment of smell-geale units could bo cupplomcntad by multi-
purpo:as plants vhich arc canéablo of produc:.ng ve.rious products whone provor-
tions con Lo vnricd rolativ 1y easily and nt will nceording to marict crie

. dttt.onq Suoh plente oan and ehould bo oompoti tiva with large unitbs dosign..
M ;3&“ “: .
: m:kq‘t d’mﬂitiom prmuin.;, in dovelowiﬁg couptrics, Polymors are rmon:
R préhﬁtp. tmt oan bo mda o nmlti-ﬂurpo.o pla.nt.v Prnduotiﬂni eof pol TICIE
A ; frem lmaz"ﬁeﬁ or lfmal moromers could sorve as o good start in the develop-

m or A uq.itod numbor of products. Thoy can, tharcfnro, srtisfy

4, ;',“; "“mt & petrochdmcnl indus.rias in a numbor of developing coauntrics. I8
thh mcb hns a numbor of advontages, including the pos@ibillty for brck-
ward intogrotion at a lnttor stags, its significeonce 1o dovylm‘ir* countrice
, is;obvious, .

It is posaiblo that tho mulii-purpose plant ocmoept cnn be ovtonded to
aaply to e combimtmn of similnrr nrncosscs Lowoed on the s7il or ginilar pow
materdirls. Mo*h’mcl can, for cxamnlo, bo nrocuc cd in an armonin fusility
S.némating certr.in modificntions, It is theroefers, clecr ihoat eome offort

_.on, the 4p8';rt' of capiini goods menufncturers ~long tho nbove lincs can folvo

+  mnny of tho problx.ma relatod .te plent sige frecing doveloning countrics in |
ﬁm develovament of netrochumicrl industrias.
Foe ot ?hc need for nnd ﬁccantnknity of small-scalo monufec lurang units by
, Goveloping countrics muy bo oxemplifizd by the Nianor tachnoloagy rfor cihyluns
rwmtly dovolmad. ‘Altheush this now mat‘xod of producing dilute shiylene
ffen nay !wdromra:m caanble of boing omckod in o tubnlor farncec hos not
beon triod yst on e large scalu, A numboe of cmmtricn anve :zlraedy oxnregs ot
intorost. Morocco has gonc to .hc cxtont of hevirg prahmmr;r design under-
takon on ita behalf.o/ o .

Y/ Ssource: Cheragrcal snd Tngincoring Yows, Novambur 30, 1964.

2/ Source: Chimicnl Zaginocoring, April 22, 1968,
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Evén with all thceo suggostod remodiaa, Bome pot roohemio&l 'alnnts to
be octa.blishcd in Africa may hot bo in o po'altion to computo with iho
gient units of 200,000, 500, 000 or vouibly highov mcities 1n tho

" industrialized count trios, Protoctior from ocutsi lo comnotition '~ppo rs
to bo the answor., Unless ‘tl.ia 'is dono thg gievelopnent af tho polrochomicnl
k ‘industry in Africa wiil havo to wait untii conéumotion Apnronches the
""I‘c.,.pacity of oconomic sizo ‘)lnn*fs by indugtriz lized countried standnrde. -
' " mMiswill take o vory long tirﬁa, and who knom: thnt history 111 not -
5 ropoot itsolf. '

"v., -: : .
. - +
.4 ; “ b
o ‘1 * l

b . m = Tho sucodes of a petroohoqioal mt\u'o do; :ené- oa txw
. ) ‘, 5

. onoﬂe \uo of tho dif“hmnt ptoducts re-ul*ing f‘rosa bueit. opcm'kiom
mch u cmcksing retoming and’ molysis. In othcr Words, 1ntcgmtzon
(botk Mioe.l end hcrizon'tal, Cr g the’ ereation of o cmp? ox nad it
%t&m indua‘criei) is s pmrmisi o to the uavnlo-xnant ‘of. the vmwo-
ohuio&l industry in a devalmiag country. Tho supporting induserics, '
M undorataod herc, rafor 1~ haavy bngic irorgrnic chmical (ccids, - |
.alkalien :'.nd othor compounds ) 0 woll an to the He ori-m* e tow:mi the
3 produotica of consumor ﬁctsnoheaieei 'vood. such as nln.stio mabbore and
- toxtiles. 7 . |
Only a fw ‘countirics in Afrlcu lmvc somc oi‘ thoso supmrtius iﬂdun*r.ies.
e ﬂth i.m}.ian thut tbo supporting induztrice would have to be oxpandod and
dovoloped in advanco rad/er concurrently with tho poty oohc-nierﬂ eomp) 0%
to oo utabluhed. Thoso and othar footors, sucr ns highor cont - of
machinury and oquipmont (duc to hig;h tmnsport sost from rlace of cragin
te tho nte), high inatollntiom coets (duw to tho nosd for oxye sriat
tkuloc labodr and spooin n1is4¢) ~nd provtsion for ons or mors ancillory
Mutr (oleetrie powér connoxion o goneration, wntor supply or purifioco~
‘ tim, waste disposal, ate.) cro reflooted in highar investmont.and production
i mtu aeuparod to thoro prcvai.lins m tha indugirialiscd covntriocs. '

. In meral, o numbor of tho above constr:xints ore hopetully tomperary
in naturc. ' Tho eostablishment of cuworting industrios is on tha rigo and
inatellation conts will bo roducod with the training of loocal la_'.bour, '
ospooially skills which should'_be'" trodnod for tho purposc, Too, ancillary

-----
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froilftics will bo expanded with time through the ostablishment of industrinl
. ostates. It should be notcd that those factors inhibiting the developmont of

potrochomioels will bo compensatcdfirio some oxtent by nbunuant and low-cost 3
' i

raw matoriel; fuel and power.

| DBV"‘LOPHENT POSSIBILITITS "

f
oy
..

" Phe cstim~tos of somc of the ond-products represont potcntial domend,

i.a the sonsa thet thoy are supposed to moot consumnt:lon of nctrochomical

' products appcuring in the markct o8 goods entirvly made from potrochemicals,

as goode incornorating othor matorials eand as parts in machincry, oquipmont
and vehiclos. In doveloning countrics, processing of notrochemicale into
ea&-product- is limitod o applications of the first two. The oxtent of

a&\wtion of sophisticated good.s varios from country to country. J\ trond
commed divorsifioation is ovident in oxisting cstnblishments in Africa. Th |
plastio industrios are, for instonce, oxpanding thoir output by introduoi;m
now products that woro hitherto imported. Toxtilc mills are turning out
1mroaliasly ocleborate, looa.lly wovon synthotic fabrics, both mixed or pure,
ﬁore ond more tyre and rubbcr articles frotorics are boing oxpanded and
u_tablishod. In short, div'orsif;.cation in the finel stago of procossing
potrochomicals is tho tromd in Africe. |

‘It should bo noted, however, thot bacauso of small consumption, spacial’

syﬁlio&tiqa, complionted procossing tachniques, product mix, otc., cortain
final produc s will nocessarily have to bo dmported. In othor words, no metter
how fast diversification tnkes place, thore will alwaye be nood to import n . '
sart of the finishod goods demand in African countrios.

7 It is not oosy to prodjot to what oxtant this trend toword divereificettoa
will p‘roeeed during tha coming decnde. In othor words, it is raothor diffioult
to detomino whot part of tho potonticl domand will be mct from local produc-

_tiom. If the potroohouical industry is to bo doveloped in Africa, howovor,
- t‘t is nocessary to mako somo assumptions rogarding processing of ord-products.

Theroe are threo alternative approaches that could be used in detormining
the sizo of manufncturing units to bo onvisnged in tho dovolopment of the

‘petrochomical industry, Thoy have to do with dosign of units whoso oapa~
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i1ice ~ro lese, greater than, or oqual to estimntod domends.  Tho first
y ubvicusly cut of question, Under normnl ciriumstances tha socond
~.ternntive is the most practicel for b, nlmnt as 1ntcxdpd to cope with

inerstsing demond for gome yonr wfhur the gtort of onceration, As full

(o oity utilizetion is not proctical in mony instonces, the third 2ltern=-
ative impliss production luss than demnnd. o
/ 15 simnlify th. nporonch which is clrendy complicated, tho third -
Y : nlternctive has been adopted in determining the sizes of manufnaeturing
: andts wroposcd. Canncitics hove in gemernl, thereferc, boen dosigned to
: corragsond to 1975 and 1980 demonds. This of coursc Jdoes not mean that
~11 thc nroduction units will go into opernticn in thcso particular yoaxs,
in the bosis of the develonment of demrind, n mn3or1t" of ithom are expoctod
vo etart oporation carlicr aad may renen uheoir mfximun cuthuts 1n about
1975 ~nd 1980, This would, in offcct, nenn rovcrt1n5 to the socond altorn-
ative. In short, this eppronch seoms to be reaseneble, ~s it automatlcally
rodaces outputs to l:ss than the cstimnted domande which in £0MC oqsan are
congidored potontinl domands.

As is woll known, tho success of 2 petrochomical venturce 1105 in the

-

cconomic upgrqd;ng and utilization of co-nroducts of tho lnsic oporatiune:
orncking, reforming and pyrolysis. Somo 2ttomnt ans been made to thas
cffeet invthis oxorciso, In vicw of tho nacd to sprend vproduction frcilitios
smong mombor Statcs of cach sub-region, howevar, intesration of fani ilities
; proceseing all' co- nnd/or by-products furthor to the cxtont desirable is not
, sractienl, Beoauso of this and othor factors, such as the smnll, or in somo
f + casos unknown, domond for certoin of tho nroducts to bo derived from tho co-
| or by-products, tho oxtont of integratcd developmont had to b limited.
Although it is not tho intontion of this cxorcise to deal with the
rolative morits of tho difforent raw motoricls ~nd proccssing tochniques for
. " the pro&uotion of the basic notrochomicals of intorest to Africa, some
3 mention of tho types of foodstocks and processcs scomingly'Puitcd tﬁ Lfricon

i \

conditions would bo in ordor. *
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“The mln basic opemtion asmed applicable for the production of basio
bomohcdmln is cracking. ‘!'he hydrocarbon input may vary from country to
3 cmtry and from -ub-region to sub-rogion. The choice of the fcadstocks is

‘ddotatod by the amilnbility of raw mterials and the typca and proportions
' cf basic products noadod. | . . '
In countrics with mtnrvl grs resourcas, production of othquno and
propylona from gas should bs profarrod. Propanc raecovorable from natural
808 con ba considored o foedstock for steameracking. Naphthn with op umout :
- refinory 808 hns boon nssumad to bo o preoctionl foodstock in thoso countrics
-.which possoss potroloum rofinorics already largo cnougir or which are axpootod
to incronse thoir capacitios to lmh which would yiold adoquato mphtha
, for oracking, : : ‘ - ‘ D
“ea JRefimory butylono and mnphthe aro tho t‘npropriato foodstocks for
‘Mwe prodnction.— ‘As tho formor may not bo ave.ilablo in a.doqmta i
queatitios, ottmottoa of tutadions from tho C 4-cut of stocmercoking of tho
lattor for otm:uo product:loa appoars to bc tho choico. If seale of produc- ,,
tiea J\uttﬂos is, it is ohaapor than the butylons routo. ' ,
In viow of tho a&mtmn acoruing from an intogrntod approach, 2nd tho
faot that 8 rolativoly highor yiold is obtainablc than from nn arcmatics unit |
in o refinery, rocovory of aromties from the othylone production by mephtha
steamcracking hos boen onviecgod wherovor possiblo. The quentiy of bunsomo !
o (avomntio in groatcst demend) con be incraasod by tho incorporstion of n i
hlhhtten unit 1: tho aromtics rocovery rnciuty theroby roducing crackod
* gasoline foodstook. This in turn moans loss nophtha foodstock to tho ,2
. orweking wnts, e 5
' $he nbove &moac!wt to tho production of basic products are ml
. Suggestions. Por nclo roason. or another, such as lack of rdequeto feodltodt, b
,v". oome of thom mu possibly Prove impractionl. Por the scke of convomiomce,
m, thq hnvn boon assumod practical, end tho romining part of this
leeual vhich dnh with spocific nroposals by sub-rogions and countrios has
bou based on this ms-ptioa.
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It is to bc noted that propostls for a numb‘.r of "ltcrnetivo
combinations of productxon f3c1litzcs arc nosdblo in cach sub-region.

" The oncsa presentod below worc bz~scd . as much ~s rwmlabla information

permitted, on o number of factcrs. Thos3 includa consumption conters,

" indicated present ond futurc avrilability b ‘row mtoric 1s, utilitios

ond infrastructurcs and tho nood for fair w.llocg.tzon of _the produotion
luints among mcmber countrios.

North Africn . o ¥

—— e & o %

Goncml introduction ~ In North Africo,. tho Unit Arad Ropublic is tho
only country which now hos somo units for petrockihionl manufacturing,

'-‘k_Thoy nre loented at Sucz and have prmctive capa tice of 15,000-/ tons

aromatics (bonzono, toluans and xyleml) and 6 ooa,tons dodocylbansona,

- Morocco ond tho Ynited Arab Republio have p cts which are oxmoctod
3 to_bu locatod at
Kemitrn, is onvisagod for 2 10,000 tons PVC ccpaafty: basod on othylene to
bo produged locally or to bs imported. Tho Unitoﬁ Lrob T apu‘blic nrojaot,

for .Alexandrin, is much more complox, with units for the px:oduction of

athylens, polycthyleme, PVC, polybutadiono, acrylics, nylon, mathanol,

" phonol ‘and acctona. : ’ Lk ‘ -

The abovo notod units and country mjoetn eannct sntilfy -the

. prospactive demands, cither in torms of quantity or. veriety of produoto.

Studios undertcken by the 3CA showod further possibilitice for dgvelopmont
of tho potrochomical soctor. Additienal’oopacitios (in tho form of ox-
tensions and ncw plonts), thorgforo, “have -bocn proposad by .the “CA°with o
viow to mrking tho sub-rogion more lqlf-mfficicnt in cortein productu

_Which scem to have pouibnitict for dovélopmont. o RO

* End-products - Comparison of potontiat consumption with oapacitieu of the
" oountry projoots and "CA proposnh ‘shows thot demand for somo putrocamimlt

will bo mot (sco Tadble 10) Pvc, polyathylenc, aolyutadiane (fron imported
butadionc) and nylon oapcoitlec aro eithom- highur than or" oqual to dmds

BN .4’_.'. )

1/ This ngm doon not inclnde the 3,060 ‘tons Bt oma.imuo from thc
Holwan Ste0l worku {

. .
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Althoush demand for solycsters and nerylics e hishor 4nen Shoaneivios, in
aropescd ¢npneitios have Loen tolen Az such, Lechuse o 0 S ST SIS S P
domnné will Do imporicd in tlc form of fabrics. 43 rLTEds Al Lritintg -
:mdline..ccticidcs, tlu.rc: is scopo for oxtongion of exddsting units ~ng TTO LSS,
The detergent unit copaeity oroposad for Llgeria could noot ~ lorge oart of
' tha liaghrol  domand wp to 1975. 3atween 1575 ~nd 193¢, = now wait of
R 10,000 tons would hnve to he ¢stoblished in Moroceo to satisfy the demnad
for the linghrab coﬁntrips, exsluding Algerin, "he Unitod Lrad Depublic
and thoe Sudan roquirencnt will bo mot from the axtc_nsi‘on cavisazod for the
oxisting United Arab Republic plant,
Txisting and pronosed DDV and . BHC wnits are too small to satisfy the
cstimntod domands of tho sub=rogion, Tso doubling of tho DDT unit in the
. United Arab Ropublic to 5,200 tons in 1980 and tho ostablishmont of ~ LiC
plant of 2,000 tors during tho 19701975 poriod (instond of o capacity of
1,300 tons con*omplatod by tho Unitoed Arnb Repui:lic), with provision rfor
- oxtcnsion to 4,000 tons in 1980, will solvo tho supply proivlam for Loth
tho UAR and the Sudwn. A rogards tho laghrob countrics, there scoms 4o bLo
scope for tho sotiing up of o DDT unit of 2,500 tons and o BIC unit. of 1,500
ton w.paci“‘cies' in 1975:15 both Algoria and similer units in 1930 :.n Zlorocco.-zj
. No production units have boen .onvisagod for tie romedning tnd-products.
‘Es.timtedn. co;iéu'mptiod'of corbon black seoms to offor scope for local -
production. On the basis of markot and rov motarial availnbility, corbon
black products could bo nlanned to tako thu following operational soquonco:
" 20,000 tons ik 1970 (Lidya) ar.qf 15,000 tons in 1975 (UAR), Tho formor is
oxpacted to moat sub-rogional domand initinlly ‘bug to bo limitod te the |
lloghred markot ,eventudlly, - N : '

Y/ Tas problem provelling in dovolopod countries rogarding hard dotcrgonts
is not oxpootod to manifost 1tsolf in most African countrics for sona
¥ime to oomo, It, tharofore, apposrs that if production of hard dotore
gonts is mors coonomical thore is » oaso for tha development of ths.

. dotorgont industry on tho Jbasis of alkyldanzcne.

-8/ Tn.yiow of the doolining domand for BIC in dovelopod and some devolopins
countrics, tho BHC units proposod in this study muy turn out to bo in-
Approprinte. Thoy have boorn inoludod for tho simplo ronson that thore
is not ndoqurto information on tho typo ‘of subgtituto ingoaticides for
the difforent conditions provailing in Afrien, =~
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)/ 35,000 tens capacity euvisnged in the MR praject.
8/ 10,000 tens cagusity alvendy existe ia Whe WA,
() luperts or cbtatmable frem existing or grepeeet mits at sapasete lesntiens.

o/ Bxisting wmits or ssuntey prajeste.
¢/ Bmluiing requirensets for fortilisesw.
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Tho reason given for not proposing an SBR unit was that a copacity of
40 000 tons, which, incidontally, corresponds to thc 1980 ostimnted SER shave .
in tho total synthotic rubber demand, would not be cconomical on the basis of :
- 30, 000 tons butadiono end import of 10,000 tons styrem..l/ Demands and. '
coneequently, possible c*.p,citic.s for theso monomers could be roiscd to take
:ihto nécount requirecmonts for polybutadisrs ~na polystyrenc. On thc basis of
- 1980 cstimntos, tot~l requiroments for butadion. and styronc-work out to
38,000 tons (25,000 + 13, 000) and 20,500 tons (8,000 + 12,500) ruspoctively,
In other wordn, sinco thc conclusion roached not to nroduce SZR loenlly did nc
tako into sccount thc possibility for an intogratod approach, it should bo
rovisod in tho light of this concopt. For tho purposc of this study, this
apsxmch (provided enough butono or othor feodstock is availablo), is agsumod
-to bo workablo and, thorofors, to bo usad as guch, Tt should be noted that
oapecitias highor than the 1980 cstimated demonds should ‘be arccted to take
care of incmuod domand during sarly 1980'e. This my bo axpected to ronder
the projact moro viabla, Algoria is assumcd ‘o houso this intograted complc- .

As regn.rdl butyl rubber, in vicu of oompctiticn oxpected from other typor

of rubbor, its production ia ‘not envisosad in tedls study

© Both urba- ond ph.nol-formidohyde domands may offor scope for productio:
i integmtad with o nitrogenoul fcrtilizer plsmt producing urea and having
provieion for motl:anol. mado altcrnately in the, g.monig unit. Formaldchyco
can be produccd in & mﬁ.ni-tom..ldehyde umt?/ y developed to competo with big
plants. As prooccasing roﬁim&nts for tho final stage of rcsin moking
(co-polymerisation) is simiiar for uron-formaldohyds and phonol-formelcuhyde,
both rosins oca bo madc alternctoly in the samc renctor. This implies that nl.
_basic and intermodinto shemicals axcopt phonol could be produced in o complox
1ntogratod with o fortilisor plant, . It is thcreforo possidlo that 7,000 ton
urea-fomldehyﬁm * 000 %on phandl‘-’for‘haldéhy‘de \inits could be renlitiey”
in tho 1975-1980 parioﬁ

i) Source: Bvolution A0s industrios pétrolidro ot chimiquo dens 22 sous-
: on M’riglo du nord, iFP, 19 Thoso irputs arc on tho high sido.
oy have thorofo.re. boon roduceé to 25,C00 and 6,000 tons roapcotivol'/
in this oxorocisoc.

2/ Sourbe: Chomical Tnginooring, July 29, 1968,
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The 1980 estimatod consumpiion of porchlorocthylene (6,200 tons)
requires ~bout 12,000 tons of carbon tatrachloride. The lottor is con-
sidered to corrcspond to an cconomic size unit on the basis of cither
cxrbon disulphide or hydrocarbon (n~tur11 gﬂg, row materials. Provision
f-r carbon totrachloride for other purposcs such as firc extinguishing
will, of coursc, ronder tho unit morc cconomicnl. As carbon disulphide
1003 not comc within th: torms of rofcronce of this study it has not
boen pessible hore to proposs the likely bottcr rew material base for
the production of both carbon totrachlorido. and perchloroo;hyleno. Undor
tho circumstonces it is suggcsted’hore that anpropriate nrovision bo
mrde whon and if related projocts arc planhed;

ienomars - Honomer requiromonts for polymer units are prescntod in
Toble 10, Vinyl chloride and othylone copacitics onvisescd cobrospond
woll with the nayded inputs for PVC and ﬁolycthjlﬂn*—makinr respootivoly.

Tho posaibility for tho production of styronc and btutadieno is ticd
iy with tho intogratad styrcne-polystyrcno—butaclcno-SBE comrlcx, Produte
tiv> oapacitios of 20,000 tons styrenc and 38,000 tons butrndiona (13,000
tons of which is proviuion for-the UAR poly-butadience unit cxoacted to
cperate on imported butadionc) would be nocded for the complox. Those
=epecitios hove, theroforcz, boon onvisaged in this study,

As rogards monomors for synthotic fibres, the nroposed oxtonsion of
w:¢ UAR acrylonitrilc unit (5,200 tons) tn'8,300 tons in 1980 is oxpoctod
to cover domond for corylice of doﬁestic origin. ZInvis~god production of
caprolactam for nylon 6 is rclntively low, 22 and 55 por cent of 1975 end
1900 roquircmonts respoctivcly. Production urits ~ro forcscon for Algorin
(11,000 tons in 1980) and the UAR (4,000 tons in 1975 and 7,7C0 tons in
1960). Tho polymer units in tho romrining North African countries ~ro
cxpacted to roly om importcd capreloctam, This situntion cnlls for
intcgration with o viow to incronsing caprolactam production in the sub-
rogion. It socms logical to raisc the proposod canacity for Algoin te
cover roquiremonts for all Meghred ccuntrics and thnt of tho UAR for the
Sudan. . The now capacitios arc shown in Table 10,




. | . IDMNG.34/4Rev.l
Page 51 .

Intormodiatc ~nd bosic orgenic chomicals - Tho intormedisto And basic chomicals
‘inputs roquired in ths production of tho monomars =nd cnd-products ~re prosgni-
od in Tablo 10, Thoy arc “nssumad to corrossond to the productive capacitios
thot should bo sot up in the oub-region. . -

If thcsc producttva ceapacitics a.ro to bo ra:xutius, tho. tollowing
approaohco and maa.mol ‘will lnvo to bo adoptad. ,

(a) :xtmiqn of tho olmmod UAR othylano capecity (35,000
, tom) to about 57,000 tons during tho 1975-.1980-poriod,

NI g
_ apd provision for cdditional production of 7,000 tons e |
" othylgne for styrono, for polystyr.ono and SBR! i ‘Algorias

(v)  “xtonsien of the UAR aromatio unit (18,000 tons BIX) to .

produco. somo- 30,000 tons bonsene (19,000 tonu of which will
. bo consumed in tho UAR) and croation of a 25,000 ton
bmenc capaoity in Algoria bnsod on faodstook obtaimblo '
- from tho Llgorian apd Morocosn othylonc units in tho 1975- '
' WMMS ok S L : ‘
{0).  Betadlishmont of o FI umit of 15,400 tons'in Algoria to
7 cover thc x‘oguiroapnt of ths plamt proposod for Norecco.
~ Ethylomo clyool may have to bo importod; PRI

(4) ®xtension of tho proposod Algorian propylono undt (19,600
tons in 1980) to: tho maximum possible production (23,000
tenl) 't0 moot moet of uoroocm roquiromamu !'or dodooyl-
bomsonio in 1900..5 R 5

'(a)“""ﬁmuoa for pro&uottve capccities ot haoio cnd 1ntog- R
| + moddato Mcoh (o:cluding phonol) for adhosive rosins
%0 be mted to an cxntinc or plennod fortilizor
utsbnchqt. _ '

.
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doat Africn

“rni=nreducts - Thore are no *xistinp sotrochomicrl nlanis in West Africa,

e s 2¥asnon st ot

~or nre thore definite country projects.  According to o preliminnry study
andopt~ton by the Hig"ri"n Fadornl Ixnlsiry of Industrics, n PVC=noly~-
athiylone complex hnsed on LFG could possibly be sot up in 1972 wk.on
combinad PYC-polycthylenc consumption demend is oxpected to rench 15,000

The cbsence of nationnl arojects in this sub-resion is undcrstondable,
18 dumands for natrochomicals in' individual membor states (14 of them)
~r¢ far toc smrll to justify cven <ho smallcst possible units. Pooling
‘he markot is, thorcefore, more a pfé-conditioﬁ to the development of the
setrochamienl indqury in this sub-region thon in the North African gub-
resion.  Tha pronoscls indiecaied in this oxoreiss reflect this approach e
and are besed mainly on markoet "nd row matorials and utilitics cvailable
{=.2 Tabla 11), /

Tho mrking of cortain chonges (in capacitics ~nd in intended time of
1n1t1a1 oporﬂtions on proﬁosals in pravious mCA studies) wos found necestary'
to render the othylend units for the pl‘stics nlrnts more vieblo, Among the
n1nsties, there wes no provision for nolysiyrenc producticn, It appeoars
that A 15,000 ton unit shouldl bc1foasiblo in 1930, In viow of advontages

to be’gained from contrel location in West Africa and in rondering o

sthylone unit for Chan-. vinble (which could not othorwise be feasible)
intcgration of the nolystyrons unit with the PVC plont hes been cnvisngod.

As rogards synthotic rubbers, th: sub-rogion being on cxporter of .
naturcl rabbor, no production of dyﬁt”ctié fibres has boon forcscen. What-
ever gynthotic rubbor is roquired for mixing with nntvr~1 rubber could '
nrefc rnbly be importcd during tho comint dacade. .

Unlikc synthctic'rubbura, uynthﬂtiv fibres vroduotzun in th» sub—rogion
saoms to be more ro lxstic. Hodhusc of the oxpectvd fﬂster r*tc of 1ncroaso
in synthotic fibros domand, thc structurc of demand. or. tho swztchover from
nylons to polyestors and acrylics, capacitics proposod in provious TCA
studics had to bo modificd and now units addod. |

. *
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/ / sMitienal pregesale ande in this emreive or sapucitios 2elified ¢ oot sdfitionsl of ether suguirenente.

o/ Seb-regionsl demaads isclude those of Cemtral Afriee.
( ) Inports or shtuinsdle from propesed mite at separate lesstions.
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Ragine for adhesives zre simmificont in ths sut-relon. Parauvse
of the rpluti;’ely snaller 1975~1950 inérease conpared wilk thoso of 1570
1975, ca.f'ac.ities amronmtely corresponding to :980 cctimated d.emnds ‘

have beon waviznged “c:r “97~ or 8agi t‘x*v waficy . vag grcpo.,-i fo* I'u“* 1

Africy, feui uubs _fo- thc mgnufacturo of “those prnmrta h.l] rave to be -

it 'te,rm*-d uith nitrot;c.xo\n fcrtxlis.er vlo.ntc, rrofe:'.:bly i:wc porating a

0

. Tia corvined cupacity of the dodecylbonzina tmi"t.s' pr;poued {al)a
‘ahort of mecting ihc estimated demend. As part of the "&'ﬁmﬂdmnda '

will nuses ssaTily involve dotergoatls compoud of c'tiva mﬁm at!u:'

then ac.r.»..:cyl‘o wzons, the proposad cepacy »ics mw" baen bm&-uad as m.wu.

Roih DPT anc 7IC waits arc expoctad to, latisf) domends, e g

4 ocutimeted domende fer perohlowos thylene ani! n-hoxaqe &ro mla*ikelw |
gmall, o production wnitc lave buan anvisagod fos thﬂi" nmufeeturs,

In viaw of th2 expectod- davelopmont o? the Fabber industty, 4wo unito
for certon “l ¢k ¥ roduction, bne in Nigoria barod on e:‘.'tizéz; eaturel gas o
oil and anoth ‘r in ciiher Bicera Loonn or Liborin buasd on oil, have deen .

enviseged. | L e : ‘ S -
Yorouwdra - Jupacitiue efy, oo Jowandy f'ow, WOACHERS Corncrponiing 4o thecd

of polymers ara presonted in Tabla 14, In genorzl, mOLCLGT cupavi idcs arc
for "Eéptiye wgos. ix nvcepiion is the eaprolegtan ualt prosesad for -
Higérta. _-Its capneity hrg boen ceigall by 2,200 fors to curer reqnira(p,enta
tor 'i.hu nylon & unit anvisaged in the Ivery Comst.

.

As the 19« 20 deineud fov acryl altrd ile is erall; 1ts produetion iix tho

gub-rogion Guriny tho coming decude doos nat 8Ly T %o bo roaMeide, . '

Prbdué‘cion of anrylic fibras iu, ihcrofors, wxpested to te limited to ihe

lant sgarre ol procuzaing, tiwil te, polymarimatican of lagseled aoryicriirile.

Internc (l.a"e. ~nd. tueds o @nw vitenienls - Under the 'auat Efriczn siivation

P AvniurianBoih hedght

in tho ccming doecade i rev not o9 Scasidble to produce 2ll of tha inter-
modiates and basic chomicails noods i'or the production of thie end-products
and mononors undor considoretion., TFrom a glaice at Tablo i1, it i abvioua

that et S1onz: glysed and’ phoﬁoi will bave to uu -nportqd. - ev e
+
e
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In vorying degrooes, th2 remining intcrmodiates and bosic chomicals socr
to havo ponibilities for dovelepmeat in the sab-region. As cxplained under
gnd—producta",' etlwlg.n* consumirg units werc purposcly groupad go as to
justify athylone capgacitioc in th.. ¢ countries. Thz ~uantity of benzer -
oxtractablo from cracked gasolinc of the cthylene uni‘s is too small comparad
to the ostinated domnnd, Convorsica of othsr arometics to benzeno for mr;ximm;
bonsenc yicld hos, ‘therefore, been caviszped,  This would, of courso, mean un
local production of pw.;lcn; for the dimathylteraphthalaic unit,
. As both othylano wits fovesonn ia Chana zud the Ivory Coasti aro small
and as benzano dcmmd in Ghann is oxpeoted to be 'mout a third of the sub-
reciona.l domand, it s boon oavisaged that tho ex Okud gasohne from tho

- plant in tho Ivory Ceast bo- umod to supploment tha foed for the aromatics unit

) :proposod in Ghana. Tvon :Ath this errangement tho e"nccted production of

\_P

.‘Central Africn

benuno falls ahort of thc ocstimted domard, Sincc the altcrnativo process i&
mtdmd impractical boeausa of 10w yiold, the gap o.ccounting for a third
af tho tub-rog;om.l deuand wil) haveito So nrt frem Ariport,

. Stm c*a.c!:ing ol naphtha for the peduction of ez.hylex;u i3 cxpected te
provide tha nocossary: maatity of propyienc. il though mgcr*a could buee itc
ethylanc product..on or mtml cas, ell <he otiyleno units for West Africa am™u,
for reasons erplainel noove, vssumad to vze naphtha fodd. Extraction of
propylenc from those wiits is szecid‘d'toﬂmcat Codasyibenzenc requirement.,

End-products -~ Tove a0 no oxisting petrochemical facilities in thic sub-
rogion. The Domooretin Republic of the c::wo, hoviover, is contcmplating a
PVC \\nit besod on caloium carbids, Thig a.pp&.*s to bo the only pro;}ect
mdcr cmidmtion in tho wholc sub-cgion. From.a zlanco at Table 12,
thut is ﬁ'oa tho low cunsumption ogtimatos, it is cloar that this sub-
rocion'o pronpoot for tac dovoloptient of the petrochenice.l industry is not
as favouredloc s for tho othor sub--ogions. During tho docado undor rovicw,

thorefore, thora appoer: to be a caso for thir sub-region to avail itsolf of

RYY

em:u product. M‘aﬁjncat nub-rog}.m. 'i‘hi;,“ should holp some.industrico=

- ety




~proccssing, that is, to polymcrization of dimecthylteorophthalate and othyl{qm

‘Dast Africa

S M8 JRavd

.n th.ae sub-regions whosc capacitics may prov;c to b above the markot
tor which thoy were intonded, It should, in addition, pave the way for
’:tg-rmsub-rcgic;nal co-opcration.

Tn addition to the PVC plant conternlated, a polycthylonc unit
in*eorated with the 27VC nlant con be cnvisaged, provided the PVC unit could
te biacd on othylomc instead of calcium carbide. This aporoach has boen
tesumed in this cxercasc.

Production of rcsins for adhcgives scoms to onffer botter scope in
this sub-rcgion than in tha othirs apart from HWcost A*‘mc As was the
case with tho other sub-regions, intcgrating fa-iliti.: for rcsins pro@o—
tion with a ritrogonou- fertilizor plant has bacn onvise,ged. All inputs
cxccpt phonol arc expected to be produced in the integrated cwpiéx. . T

Thore are possibilitics for tho production of ﬁolyestar, dodccylé 3
benzono and DUT. Tho first will hava to bo limitod to tho final stagc of

glycol. The other two could start from the basic chomicals propylens and ¢
bengene.  As conmption of those intormcdiates '~nd basic products arc
amu local prodnction cannot be considercd. Thoy will have to be importod,

Lonomars — Vinyl chloride and ot!wlonc corro:ponding to PVC and polyot!vlane
requiremonts have boen envisaged.

Oasic cihomicals end itcrmodiates - Ithyleno ia thc only oesic chcmical
proposod for produstion in the sub-reg,im. As wap statod above, all others
should be importad. -

-

Gonoral introduction - A study of th: pot"ntial for chcmicol ia&ustry

devolopment in tho Tast African sub-rogion was undoxtaken in 1964-—1965.

The numbor of chomicals covored was limited. Thic was perticularly so as
rogards petrochomicals. PVC and pgl&ethylcma wore the only oncs inciuded in
the study. " ' .

1/ Investigation on Fer‘tilizar aad Chemical Induatnea in Tast Afriea. |

/. 14/ TNR/53), 3CA, 1965. -
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’ ' - The situation boing what it is in Rhodcsia, the country allocation
of the propoced indusirics end those to bo propescd hod to Lo considered
in tho light of this develornont, that is, cxcluding Rhodesia. An attompt
has, therefore, boon mede tc thig effoct in +hs follewd ng paragraphs.

»

Ind-products - ihere aro nu petrochemical manufacturing facilitics in the
f o sub-region and the socrotarint i3 not awere of any concrcte country pro,)octs
~ready for implomontr<ion. The reason for thin apperent lack of intsrcest
~is the s2n5 83 thai for the Magt Afri-an gub-rogion,’ '
Ct As v2s tho oasu with ih2 othar sub-rogions, th: poseibility of poly=
o . styrems prodvation is asscciatid with tha fansibility of aa SER unit.
; : »-If tho 3R wnit provosod fer North Africa for 1980 proves viadle, a similar
: . unit to g0 on stroam carly in 1930 can oo envisagod for Bast Africe. The Ly
' - profuction wnits for styrene, tutadiono, polystyrono and SM‘prosentod in
‘ Table 13 ars hasod cn this assumpiion. Aa domand for other synthotio rubdbors
; is am1l, no proviaiea has Loer. mude icr locnl produstion, . )
 Synthotic fabron offer ponsibilitice for dovolopment. Tho locations
= of produstion fecilitios on theo wsis of monomors ware .o ‘tomimd minly

. by proriri%v t0 Paricots whirh 2r githor ne ticral, or ':etiw"l plug part
“or 211 Ul maaliet(c) of ihs RS Fibawing contry or cowiries,

As cxplainsd cleowiors, the dw«lomnnt of uroc- end phenol-—!‘oml-
dchyden ie tiou up with the cgtedlishmiat of a nitrogoncus feriilizar piant,
Such ¢ plant, whick sheuijd heva fucllitiss for womonin cuid uroa produntion,
_doos not axist mow in iho evdercion nor s thoro & comorota nroject. '
:l’n‘tn the time whon 2 Projact of thiz kind.esmes 4o an advancod’ stcgo,

there is no poseibility of suggeniing 3 lor'mica for maiux prolucticn.

l!_mr;_ ~ Tho quantiiicy ang, consiquontly, 1he capaoitics op .tupcxfu )
of mouowurs noedad as inputs oz nolymorizaiion te tho sroceding ond-producte
&re prosotad ia Tatio 13, Fer & great part of tho dacade, it is anticipated
that nylcn units will Save to depend on imports caprolactar. Tho 2stabligh-
ment of e singlo unit is caviceged by the ‘turn of the doctdc. The situntion
rogurding rorylonitrilo-is morc vossimistic, : A production unit doon not’

gocm 10 be justifiod, ovon some timo eftor tho turn of tho docade.

. » ’ CEgY
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ji In'rrmediatc and basic ogganlc chemicals - lecessarily, productlon units

-

53 of intermediates and basic petrochemicals are limited in number. Some,
| like ethylene, are intended for captive uscs. 'Others, like benzene, MT

-

i and propylenc are meant to cover domestic nceds as well as supply those
; plants not possessing facilitios 'for production, , , o
: Although propylene would have becn obtaincd from the steam cracking
of naphtha for cthrlene production proposed for Tthiopia, the central
3 location seems to favour production of this chomical in Tanzania. Accorde
ingly, production of propylenc together with ethylene is expected in
Tanzania, o

defore closing this chaptor it would be in brder to mention furthar
poesibilitios. In some or in all sub-ragiom the feamibility for the manue-
facture ot certain producis has beon rulod out., Such products for whioh
demands m relatively small on a m’b-ngicnal basis include scrylanitruo,
caprolacm, ‘331“., butadione, phonol and cthylcnc glycol. Although not
considered in this oxorcixe an inter-sub-rogional approach could possibly
rendor the prcduction of thon potrochemicals practicel. This approach .

should be oxplorod.

PIX!D mm'r MLICATIWS OF THD PRG?OS"“D UNI’“S

The mpacitiu and 10«%1@: of the petrochemical units proposed, as
noted carlior, are tentative and, thnrcroro, subjact to change in the light. .
of bettor information and now dovolopments. This relates to developmants
both within and outsido tho region. This coupled with tho faot that it is
diffioult to take into scoount factors dotermining investment requiroment fop
so many individual countries in an oxorcis: of this nature makes it impose~
idle to bo definite in the ﬂmcul implzcotions of the proposed units,
All that can be dome hm is to 1ndiuto 1mpnoa,t1on- in torms of rough
orders of -cnitudo

¥hanover pouiblo nmhblo, exioting invostment figures of relatinly
‘recent origin wore ldoptnd without any chum Such ficnres were, in additicnm,
uscd as bases for csloulating investments of other units. Im this connexion
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it shotld bo noted that. the capitel (plant) factor mcthod was applicd most
froquontly. In & fow cases, ostimataes aro no more than gucssos becauso
availablo information was not considored adoq\ute for ths purposo, In thosa
oasos whore investment figuros in developod countrics wore usod as baaaa,
provision for the following wes mede: - transport of machinery and sguipmont;
highor installation costs bocauso of lack of skillod nd.npower and the neod
for ilpoﬂink oquipment for installation; stocking spare parts and supplics
in rolstivoly large quantitics. Possiblo nood for ancillary facilities otc.
havo boen made. Thus, dopondiu on the prodésscs proposod and tho rolative
location of the African countrios vis-a-vis tho suppliers of machincry and
equipment, invostmonts in tho former wore raised to 120 to 150 per comt of .
thou applicadlo in doveloped countrios. »

.The results of tho approach descrided above arc presunted in 'I‘able 14

w oountry and by mb-rqion. According to this tadlc an order of magnitude
of 400 million dollars will have to be invosted in 1975. "An additional 500
million dollars will be neoded in 1980 if thc nroposod units are to be -
reslised, Algeris, tho UAR, Nigeria, Xomyn, fthiopia, Morocco and Tansania,

in that order of importance, are each expected to invost more than 50 million
dollars by the end of tho 1970 dooada.

The abovo group of cm.n‘rion accounts for sbout 70 por cent of tho
sstimated investaont. Tho first throo, and to somc extent Xorocos, arc produ=
oors of orude oil and natural 688 and have tho potontial merkots of their
mpecttw nb-ruim. Fost of tho rost, such as tho countrics in the Tast
African mb-rocton have, so far, not tomd oxploitadlo oil or naturel gas.
They have, m. rofinarios which with tho proposed or contomplatod ox-
tensions arc expected to be in a position to supply tho feodstocks roquirod
for tho proposed petrochenical venturas. St .

, T™he investmonts in‘quostion, it Md be notod, ars for unitn oruutod
toward Africss sarkets omly. In othar words no acoount has boen takonm in this
exercise «'mmo-wmmu' ocutside the region. Thore aro o few
‘oountrios in Africe (Algeris and Litys in particular) which becauso of their
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locations have possidilitios for oxport. In such countries tho units
proposed in this study may have to bc revised in tho'1ight of devolopmonts !
rogarding opportunitios for oxport. Bocauso of aconomi::u of scclc resulting | !
from bigger units and botter utilisation of co-products tho petrochemical ,
plants in such countries may bs expectod to be more viable than thoso f
proposed for tho purpose of mooting local demends only. It is possiblo

rd . ’ . .
that tho additional usveﬂaent neodod ‘for the production of exportablo
potrochemicals could 'bﬂag the fixed invostmant to tho lovol of
1000 nunon douuu around 1980, . . S e
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