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REPORT OF THE WEST AFRICAN INDUSTRIAL CO-URDINATION MISSION

INTRODUCTION

1. - A United Nations Economic Commission for Africa missioni/ ;isiteé
West Africa from 17 August to 1 November 1563, in accordance with a
decimion taken by the Standing Committee on Industry, Natural Resources
and Transport at its first session held in December 1962, endorsed by
the Commission at ite fifth session in Psbruary 1963, The text of this
decision reads as follows: '
"Assistance to governments in promoting Sub-regional co-
operation in the development of industries on the. basia
of international specialization and in the harmonization,
where appropriaie, of industrial development plans through
studies and field investigations.,™
2. The terms'of reference of the mission are derived from the deoci-

gions referred to above and are sunnarized helow.

3. . The principal objestive hasg veen-to assess in consrete terms pogw
8ibilities of industrial development over the next decade or so in West
Africa; with the primary emphasis on projects serving wore than one
country. I follows +hat special emphasis has been given to industries
the minimal economic scale of output of which is beyond the likely wmarket
of any individual country in the sub-region. But the mission wag solely
interested in large scale industry. It was also ooncerhed to draw atten—
tion to possibiliiies of import substitution by developing small and
medium scale industries, s.z. the processing of food and other agricul -
tural raw materials, including timber, enc consumption goods industries.
Throughout, the investigations made have been concerned to assess appro-

priate scalesof outpui for all types of industry in the specific

1/ The oomposition of the mission is recorded in Annex 7J.
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sonditions cf the territery covered and of zppropriate teshnologies.

It was not the purpose oif th: mission to make & general soonomie or
irdustrial survey. 1he emphasis throughout has been on specific and
Concrete possibilities of industrial developmext, Trade and transport
problems have bLeen axanined within +he context of the bromotionn of

industrial development.

4. It was not = specific objective of the mission to assess ths scope
for tochnical assistance or bilateral aid, Eowever, attention has beey
drawn to further bossibilities of action by the UN family and other

interested bodies in this general context.,

5. A mejor premise wnderlying the investigations of the mission has
been the develdpment of modern industries strategic for ewcnomic develop—
ment;, and the consequent necessity for sub~regional co-ordination of
industrial dovelopment plansﬂl This in $urn implies international
Bpecializatior and division orf labour at the sub-regional level and s
bonscicus attempt to shere out exuitably nev indusiries, The mission
also fully recogaized that devélbpment of agriculture or industriesg based
on the processing of agricultural raw materials; small and medium scale
industries ang large scalw indusiries serving the sub-~regional market.

must go hand in hand.

6. The ocountries visited, which were notionally grouped inmto swaller

fub-ragions, were ga follows:

(a) Nigeria, Niger, Chag, Dahomey
(n) Togo, Chana, Upper Volta, Ivory Cozst

(6) Sierrs Leons, E}(beria9 Senegal, Guinea, Mali
and Mauritania®

The last-named country in each group provides the link with the next one.,

1/ Seco Industrial Growth in Arica (E/CN.14/INR/1).

2/ Oving tc¢ technical difficultied, the mission did not visit Mauritania,
The Covernment of Cambia also considered a vigit inopportwie, owing wu
other UN studiss-in progress there: The inclusion of Chad, & member
of the "Uhion#Dauaniére”Equatoriale”, sérved as a bridge for wider
sub-rsgicnal ¢o—operaticon,
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Te The mission thus envisaged thrze su'-regicnal circles. At “he
southern end; Nigeria and Chad are in a position %o assure liaison with
the UDE, and Mali and Mauritanis with North Africa. The mission
recognizas, however, that for differont aspecte of development. different

groupirgs are approoriste.

8. A brief preliminary report on the mission's work was presented to
the wecond session of “he Standing Committee on Industry, Natural
Resources and Transport. The Full report 1s in four parts, The first
discusses briefly the economic sstting in West Africa. The second deals
with industrizl developmert, with the main emphasis on cenereve possi-—
bilities of daveloping large scale industries capable of serving more than
ene country in the sub~region. The third part discusses small and medium
scale industries. The fourth part offers scme general conclusions and
suggesticns. To keep this repert within reazsonatle length, additignal
material is given in annexes., Furtherwore, the mission cellected an
immenss amount of deta which will be drewn upon for further investigaticna

-

cor 10 assist individual countriea.=

l/ Ae & result of decisions taken at the second session of the Standing
Committee on Industry, Fatural Rescurces and Transport, a Conference
on West African Transport will he held in Niawey in June 1964. The
detailed material collested by the missicn on transvort will be pre—
‘gented to this Conferecncs. Another cenference will be held in
Bamakc, probably in September 1964, to discuss the harmonizatiom of -
industrial nlans in West Africa. Detailed studies will be premented
(in amplification of the material in the present rcporﬁ) on ironm and
steel, basic chomicals and fertilizers, cement and itextiles. In
addition; this report will be on the agenda for discussion. Detailed
comments on it, from the governnments of the sub~regioxn, would be '
greatly welccmed, meantime, as part of the vreparation for the
Bamako cenference.
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PART I

THE ECONONIC-SETTING IN WEST ATRICA

9. With a total area of about 30 million 8q.kmm.; Africa has the
largest number of countries and territories compared with the other
underdeveloped continents of Asia and Latin America. - The fourteen
countries of the West African °ﬁb—fegion are concentrated in an area of
about 7.5 millicn sq km. y -2:01galy cqual to one and a half times that of
Europe, including the USSR, The total populatior of West Africa is
estimated at 78 milliOﬁ, apprexinately half of which is the population
of Nigeria. At the lower end of the scale 19 Mauritania, with & popu—
lation of only 800,00

10. A major faoctor characterizing the gecnomics of the sub~region is
that the majority of the countries are situated on the coast., Only
‘four; Mali, Upper Volta, Niger and Chad,; are in the hinterland and
thérefore have special problems with regz=rd to the iranspori of goéds.
Their non-access to ths s3a has affected them in two ways: they are
under—populatad and relatively more undeirdavilovo i conmperrisvon to

the other countries of the sub-region., Pelitical froutiers generally
grew from the coastline ‘towarda: +he interier or from ix.ver valleys
specially favoured, such as mining areas. The islands of economic
progress which exist in the sudb-region today amount to a sgmall fraction

in favourable envxronmcntal situations.

11, In mest of West Africa, the recent rate of growvth of population has
been relatively high, about 2.5 per cent. Population is deunse in the
coastal rain~forest belt and the grasslands, while areas with low rain—
fall and poor water resources are thirzly populated. - Thus, in the north
of Chad density-averagss less than 2 pér gquare. kilometre, whereas in
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the souvith-westernregion it reaches 30 or even 50 per square kilome ro.
* In Mali, population is mostly concentrated in the river wvalleys. The

plateau region in central Upper Volta is also heavily populated.

12. The West &fricon snb-region has a national income of about
US3 8 million, roughly one~third of the total for the whole of A.fricgf
The pex capita income of the sub-region, at USS 113, is some 22 per cent

higher than the rest of the Continent.

13, Table 1. shows come major economic indicators for West Africa com-
pared with the rest of Africa. (rxeluding the Republic of South Afrlca)

PR T

T a1 )
. B

Sore_Major Econcmic Indicaters

Population ' - Per capita Grose Douestic Produot a/
Eo; | Percen— Exports | Imporis| Nat. |[Total | Agri~| Mining | Monu- | Rest
(mill.) | tage : . Inzomgl cul- fac-
: ture ‘ turing
, o in US ¢ Y . - in Dillicn US § ey
West Africa . 65 28 - 22 27 110 T7.2514.35 J.15 0.621 2.15

Rest of
Africa oxc.
West and Rep/
¢t °0L+h_/

ifrica 152 | 65 22 <30 9C [|13.71 [ 4.88 0.7T3 | 143 6.43

Africe, exc. : . . '
op. of o/ AT | 94 22 29 95 || 20.361 9.23 C.85 2.03( 8.58
Eouth Afrlcn | . _

N — - ‘ ‘
Africa totala/ 231 100 29 35 | 110 || 26.0119.85 | 1.50 | 3.25M1.20

-

Source: Tables 1, 5 and 7 of Industrial Growth in Africa (J/CW'14/INR/1) South Africa

i3 excluded throughou
a/ Income of Rwanda—Burundl not dlstrlbuted by sector of origin.
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14. Within West Africa there are wide disparities as regards national
income and living conditions. Ghana, Senegal and Liberia are in the

highest income ranges but the living conditions of their populations

differ significantly. In Chana, average income is high, because the ocoocoa
farmers are prosperous. In Sensgal, it is high because of trade and distri-
bution services and a large government sector centred .around the port of
Dakar originally designed to cover the wholo of former French West Africa.
The large scale production of groundnuts also contributes to the high
income'level., In Liberia, two-fifths of the total income accrues to
foreign firms. In Gabon, one~third of the income accrues to- the non-African
population which accounts for a bare 1 per cent of the total.

15. The économy of the West African coun%ries'is based on the sxtraction
and export of their natural resources, in which minerals play & leading role,
Ghana and Sierra Leone'occﬁpy second and third places amongst the world's
diamond producers. (Cuinea; with its important bauxite deposits, is one of
the world's main producers of alumima. Chana is the largest manganese
producer in tropical Africa. Liberia occupies a leading place amongst the

iron ore exporting countries.
Trade

16, The pattern of trade in the three main sub-regions of Africa is
bapically the same. Two~thirds of Africa's trade is with Western Europe
and only one-itenth amcng African countrles.l One of the charaoteristio
features of intra-African trade is its marked concentration according to
economic and monetary groupings. The West African countries account for
about 50 per cent of the total intra-African trade—/ among themselves.

l/ This is based on reéorded trade figures. It is generally assumsd that
a significant volume of trade aoross the long frontiers goes unrecorded
due to lack of complete customs control and gtatistical check points.

" Bee Background paper on the Zstablishment of an African Market hCA,
(E/CHN. l4§STC720§:

2/ See Annex II for intra-West African trade in 1961 and 1962.
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17.  There.ace twe. indicators-of the trade patiern of Wesi Africa.  The
first relates to the vendency to increase trade between neighbouring
countries due o the gzneral inadequecy of the transport cystem, Ar
example of this is the trads between Upper Voita and Ghara which accounts
for the bulk of the formeris to%al exports.;/ Secondly, due to balawmce

of paymenis difficultles, trade tends to iuorease between countries of the
;a?a monetary zcre. An illustration of this can be found in the imports
of?Nigeria g i 1961, Nigeria imported more from Ghana than the rest of
the West African countries rut togather. Simijarly, trade between Ivory
Coast and Senegal increased'in 1961, amounting to over US§ 20 million.

i8. Goods traded among African countries in gsneral show a marked con-—
centration con primary produsts., The same is true of the West Afriocan F3as
region, Most of the commodities exchanged oconsist of food products.

Omly recently a significant proportion of this trade included raw materials
and manufactured gt:u;dl&uéE An example frou Ghana underlines this trend.

In the past, Ghana's exports included mainly kolanuts and other food
rroducts. Now, howswer, a cousidersble proportio:. of exports consists of
manufactured products. In 1961, exports of manufactured produscts amourted
to US$ 88,9005 in 1962, this total reached USH 217,000.

19. The commoditiy structure of West African exports is typical of an
undsrdeveloped area, But within West Africa there are equally wide dis—
parities in the degree of industrialization affezting trade, Senegal, the
most irdustrializes country in the sub-region, exports wholly manﬁf&ctured

products in return For foolstuffs and raw materials, Dahomey, on the

—

1/ Aﬁcording to 1961 import statistics, trade between the two countrises
amounted to US§ 14.7 million, of which Ghana imported goods worth
US? 9.4 million.

‘Beth Nigeria and Ghana belong to the sterling area.

g

Ivory Ceast and Senegal are members of the West African Monetary Union
and the Customs Unior.

AN

Considering the commodity structure of total intra—-African. trade,
manufaoctured _goods-account for 43 per cent,
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other hand, sxports Primars commodivies. {(with the RIGeption of beer)
Particuylarly 4o Sﬁnagalnaaiwlvmry fozst, in exchange for asnufactursd

producis,

20. An examinstion of the nommodities imperted and exported shows
clearly tha+ wrless a deliberats sffort is pade to change the present
atructure, feme cowstrieg ars Yound to remain with Llittle iﬁdusfryu
Sierra Leone's inports from other West African couttries conmsigt ef semi .-
process s raw materigls and manufactured gocds.  Exports frop Sierra
Leonz; on the o%her hand, cousigt Wholly of kolanuts (averaging 82 per
cant of over-all EXporis 1o other West African countries), A mirqr
broporiion of 2Crap iron and steel is also exported Lo Ghana and ta some

other cowtries of the Sub~region.

2%, Guirea proviies Yol another ezuple of 2 similar trend, A high
Peroentage of Quires's ixports i in Zhe form of manufactured products
such as clgaretios, 8¢ap and _nelm pil {the latter @aainiy from Dahomey) .,
Exporte;érﬂmAGuinaa#causist of hanzosns, ccffng, iaw tobacco .apd alumind e

(the last two itemys are destinzg fop Processing aicevhere),

22.  Upper Volta, Bauritania . and Mali (menders of the West Africay
Customs Union) rely very Luavily upon African destinatione for their
aver-all axpor: Sedtilalg, LL8Lr Balss to tae suburegion, partioularly to
Ghana in 1961, were clowe tg 20 o 80 per cent of the toial,

23, Trade within the West African regloan for 196) and 1962 is shown in
Annex IT. Thus a very small percentage of srade ig conducted within the
sub-region. This is g refiaotion of the neavy trads dependence of the
West Africar tcuniries on srergeap trade, Ghana and Nigsria conduct g
very small Proportion of thﬁir:external trade wi4 other African countries,
barely exceeding 2 4o 3 ber cent in -espect of ¢Xportc; and a somewhat

higher figure fop imports.

m———

l/ The 1962 figures indicage a drep -in Guines's 8xports to. Wast Afrise-
- oouatries, which may bs due to lower production,
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24. Almos} all the statistical data available for the member cou:rtries
of the West African Customs Union relate to cabotage or ccastal trads.
Cabotage trade, however, includes locally manufactured goods and re-—
exported items. Therefore this type of irade data does not indicate
either the volume or value of goods moving between countries. Further-
more, coastal trade does not define destinations, since goods imported by
Ivory Coast could in fact be in transit to an inland country such as
Upﬁér Volta. '

25. Despite these difficulties of assessment, intra-trade within the
Wéat Africa sub-region broadly indicates the type of commoditiea exported
and imported and an approximate share of this ir comparison fo the total

trade of the region as a whole,

26.  There is an additional difficulty in examining the trade pattern of
Wost Africa and " is relates to the imposition_of:heavy duties on goodsn
originating in the area. There do not exist any customs agreements in
the form of preferential tariffs (excluding the relationship of the memnber—

ship of the West African Customs Unioxn),

27. In the French-spsaking countries (except Guinea), there are four

types of dutiess

(i) The French preferential, under which French goods are
completely free of all customstduties (M"droit des douanes")
although the internal duties such as the "taxe forfaitaire,

the "tdxe de chiffre d'affaires", etc., are imposed,

(i1) The “oumon Market prefereniial, urder which reduced rates of
duties (normally 40 per cent less than the general tax) are
imposed on goods from the Common Market countrises., Ir.

addition the internal taxies are levied.

e
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(111) Goods imported from member countries of the West African
Cusioms Union are completely free of all duties. In the
case of manufactured goods,duties are imposed on the raw
materials if they are known fo have been imporfed from

outside the Customs Union.

(i*)  General duties imposed on goods from all other countries,
African and nor-African. These are divided into maximum
and minimum duties. Under a Convention signed between
France and Britain in 1950, the former British territories
in West Africa are accorded a most—favoured-nation

treatment and therefore pay orly the minimum duties.

28. The menetary situation in equally complicated since two uniong
(Bquatorial African and West African) exist in the franc zone. As far as
the British ex—colciles are concerned, the position is’béginning to
become a little clearer. There was until recently a West African
Currency Board, but with the withdrawal of Ghana and Nigeria, orly Sierra
Leone and Gambia remain as members. ‘Sierra Leone is now plannihg to

issue in 1964 its own currency.

29. The associate membership of the eight ex—French territories to the
European Economio Commninity further enhances the problems of the sub—
region. This alignment has to soms extent strengthened the customs
regimes which existed iw pre-independerce days. The present position is
that the countries associated with the Common,Marketl/ieceiva tariff
preferences in the markets of the Six, while the Commonwealth group
reseive preferences in the United Kingdom and other countries of the
Commonwealth. Sierra Leone is the only country in the sub-region which

grants reciprocity.

;/ According to a new agreement between the Common Market and the
associated countries, the system of support prices will be abolished
progressively and will cease in 1967. 4t rresent France spends an
estimated US§ 65 million a year in guaranteeing markets and prices
well above world levels for the produce of former colonies,

Boonomio Bulletin for Africa, Vol., III, Fo. 1, page 90.
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30. In the abzence of a customs union and other ecomomic institutions
for the whole sub-region, reciprocal trade and (in certain cases) pay-
ment agreements have been concluded. Since most countrieas have con-—
tisuous balance of payuent difficulties, the:ability to import depends
‘on credit facilities and the possibility of earning counvertidble curren-
cies. But existing bilaﬁeral agreements grant mainly swing credits.
In certain cases the agreement inserts a clause which makes it obliga-
tory to pay in convertlble currencies. L Though thest swing oredits
place obvious limitations oy the-.value of - trade be+ween the countries,

they .do promote actual trade within the area.

31. There are visible signs, however, of a shift in ‘the type of goods

. being produced in the sub-region. "In some countries where the rate of
growth 'is higher and the eccnomy dlver51fied, the point of departure can
be traced. in increesing share of Chana's exports is being taken over
by manufactured products such as clothing, veneers and plywood, and
chemical and pharmaceutical products. - Equally, in Senegal and Ivory -
Coast, where industrial. planning is fairly well advanced, manufactured
goods constitute.a significant piopqrtion_of exports. The latter is
beginning to expori zssembled cars while the former's main export item of

manufaciured producis is cigarettes,

Charscteristics of the sub-region

3z, Ah¢ countries of the sub—reglon have recently formulated development
plans.  Like the structure of their eoonomle ythey all differ in form and
contéht{ But the oommon factor in all is empha31s on lndustrlal

déyélobmeyto

33, Senegal, the most industrialized counury in the subwreglon, has

‘ﬁfProv1ded in 1ts four—year plan (1961 64) that its industrial production

.1l/itSeEIAhnex IIT.
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should increase at an annual rate-of about 13 per cent.  The over-zll
effect of the plan-appears to be that the'economy”hccomeéumore indus-
trialized as industry's contribution to national income goes up from
14.7 per cent to 18 per cent., Nigeria's approach towards industrial .
development, both federal and regional, also indicates that a large part
of the country's resources are to be devoted to establishing new induF-

tries. In the industrial sector, Guinea's plan is equally well

advanced.

34. These plans are naturally based on both the existing and potential
resources of the sub—region.l Like other parts of Africa, the sub~

region has been only partially survayedg/ But even this is ample grojnd

for optimisem. Ebr.sqmekmajor minerals, the quality of ore is remark?bly
-high and the reserves, although only partislly estimated, are very large.
Some illustrations may be given. i

35. Some of the iron ore samples from Liberia are very high grade, !
while the Meokomambo deposit in Gabon, which is one of the three largest
deposits in the world (exceeding 1,000 millien toné) has a 63 per cent

ore content. Tchibanga, in Mauritania, and Sierre Leone also have high~
grado iron ore. These reserves are so located that the transport: costs
are reascnable. In Guinea, for instance, deposits are located by the

sea at Conakry. In Gabon, where they are inland, they would require the
construction of a 40U mile railway track, the cost of which would be borne
by'Igrge é&éie'shipmenﬁs. The‘bauxite‘deposits of Ghana alone have been
aséésséd é£'400 millioﬁ‘tons or approximately one-fifth of the kxiown world
reserves. Yet at the ﬁfesent time tropical Africa's contribution to the

world supply of bauxite is only about 3 per cent.

36.  The process of indusfrialization and development of natural resources
is also reflected in a wide range of construction activities such as
industrial and public buildings, dams, roads, bridges, reservoirs, harbours,

1/ See Annex IV,
g/ See Annex V,
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atc. Cement—is.the basic material and +ha West African sub-region
as a whole has 2 pronsunced shortage. Domestic production at prosont

satisfios less than 25 por ceni of demand.

37. The origins of the inland transport network sre well known.

Muoh remains toc be done, tut further indusirial development could pro-—
cesd within existing facilities. Feeder roads will have to be extendeg
and improved and some new links establighed to dovetail with the scheme

of sub~regional industrial development put forward in this report.

38, Facilities for aix transport are fairly adequate and new lirks

are being established, In spite of its higher costs, air transport ocan
be depended upon for the movement of perishable gonds. Port facilitier
have been significantly-enlarged and indeed there mill be surplus-capacity -
for some time to come. Coastal shipping is the cheapest form of trans—
port, and the setting up of an adaitional Shlpplng line 1is under
conaideration.

39.  Hydro-power is another esgential component of 1zdustr1altzat10 .
Potential sites for the development of hydro-power_ can be found on the |
main rivers and on the tribuiaries in Guinea and Nali, south of Koulikore
and along the Niger river. Nigerie is planning to build a large hydro-
power station at Karinji,in the neighbourhood of Gemma. The Volta River
project, when fully completed, should, according to plans, generate a '
total 768,007 kW continuous pover.  Work is already in hand on the
development of major West African river basins from west to east: the

Senegal river, the Niger river and the Lake. Chad basin.

40, The development of elestrio energy provides a definite impetus to
industrial progress. In West Africa the less industrialized a country,
the higher is the neroentagaxlnvreasa‘of.aleatrﬂc energy production



A A P B L e 0

E/CN.14/246
Page 14

recorded;i/ TL.s fact is imvertant for the reason that in Suture when

these countries are mors induvstrialized,; the position willi he reversed.

4l. At present thers ig oue oil vefinery, at Tema {Chona), wita a
capacity of 1,25 millien tons & FEAT . When working at full capacity
this refinery will be able is gupply not only the Ghanaian market but
also some neighbouring countries. Three other refireries are being
constructed; at Dakar, Abidjan and Purt Harcourt. When these come into
operation in 1965, +thers is likeiy to be sxcess capaclty for some time.,
1t should be uncted that all +he refineries will be at cecastal sites, and
that in due course there will be a case for one to ssrve the countries in

the interiazx, pariticularly Mel:i: and FNiger.

42, West Africarhas not ¢nly an intricate pattern of netural resources
and disparities of incomg,it also reveals an inveresting factor in
relation %o an adjustment of ladour to the unsqual distridution of
Population . For insiance, important movements of labour from Central
Upper Volta to the cozstal belts in Ivory Guast and Ghana take placa
regularly. It is estimated that 202,000 pzople leave the country every
year., These novaements are ususll 1y in plantations, mines and to +the

. 2
farms producing export ecraps .=

;/ From 1956 %o 1962, the production and coasimption of energy in the
West African sub-region shows tae following Increases:

7 A

Chad 83,3 Mals 4672
Dahoney 85. 7 Nigsz 116. 7§
Ghane 27,7 Nigeria - 54.9
Quinea . 273.7 Senagal 62. 2
Ivory Coast 137.5 sierra Lacne - 16. 3
Liberia 19-0 %?_9 “195) 204. 3
fﬁ# . Upper Volta 133-3

2/ Much needs to be done te improve facilities for training at all
levels, This problem is= Jiscussed in Annex VIi.
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The ap,roach to industrialization
43, In the foregoing paragraphs the characteristics of the countries of

.the sub-region have been reviewed briefly. These countries, like almost

.all others in Africa, end indeed mest underdeveloped countries, are faced

with a basic sconomic dilemma so far as industrialization is conocerned.
Despite pockets of industry, the economies in the countries of the sub~

region are overwhelmingly agricultural. Apart from subsistenoce agrioul-

- ture, there is typically a heavy dependence on exports to unstable world

markets of primary commodities. Incomes per head are low. - Large

numbers are living at the subsistence level and poverty is widespread.

- Although population is increasing rapidly, the land in mogt countries is

far from being densely populated. Yet the annual increment -in the pros-—

- peotive labour force is considerable. With independence attained

virtually throughout the sub-region, ‘there is naturally and’ 1nav1tably a
demgnd for higher standards of living, also associated with the spread of

literacy and technical training.

44+« The crucial problem, therefore, is how to increase the pace of
ecgnomic development. &xpansion of the agricultural sector, partioularly
in terms of a higher output per head, is vital and will naturally raise
national incomes and purchasing power. But it will do little to solve

the employment problem, since agricultural advance means a rapid imorease

" in the productivity of latour.

45. There is another problem, Commodity exports, Whlch a.re the main

‘source of foreign exchange earnings, are subaect to great fluctuations in

world markets, both in the quantities which can be sold and in prioe levels.
There are temporary-exoeptions, but in the longei run marketa are Bpp=
roaching saturation for most commodities. In general, the prices of the
export commodities of developing countries tend to be stable or move
downwards, while the prices of imported manufactured goods are moving

upwards,
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46. There is a dual impetus to industrialization. First, it is
natural to turn to import substitution to save foreign exchange.
Secondly, the manufactures which can replace imports tend to be small
and medium scale industries producing in particular consumer goods,
which create new employment opportunities. Some of these industries
are of appreciable size and the income elasticities of demand for their
products are generally high. As incomes rise, people tend to spend a
greater proportion of their income on newly available consuter goods
provided by such industries. -‘But‘this is not a process which contimues
indefinitely, . One of the earliest 8izeable consumer goods industries
to be established in a developing country is textiles. Yet despite the
oonsiderable growth possibilities still to be explored, the market for
African textiles is no longer expanding rapidly. The nature of -income
elasticities of demand is such as to put a limit on the market opportu—
nities for small and medium scals indusiries. The same restraints do

not apply to the producte of larger scale industries.

47T. Inevitably, as history shows, industrial growth proceeds from the
manufacture of consumer goods through intermediate goods to capital

goods such as machirsry and equipment. This process is not pre-ordained,
automatic or continuous. Growth points are necessary, industries which
themselves stimulate the growth of other industries as users of their
products, Such a role is beyond the scope of most small and medium
~scale industries. It is for this reason that the present enquiry has
been largely concerned with the establishment of large scale modern
industries, strategic,for,ecqnomio development., The necessary conditions
for the establishment of such industries are discussed at the beginning of

‘the next part of this report,

48, Almost all the.development plans in West Africa attach importance
to industrial development. In the next phase, a higher proportion of
available resources is likely to be_devoted to industry. There are
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- maturallyinitial.difficulties to be overoome’ih,planning“industrial
development on a ce—ordinated sub-regional basis. Some countries which

have had the haneflt of sizeable capital inflowe are better equipped with
“infrastructure than othors. Some are well equipped with natural
- reacurces but remain almost totally without industry. Yet, despite the
’ﬁ1apar1xlesﬂln,resourcen;mmmuLjuﬁ,natnralJ-andﬂln levels of development,
there is a discernible -trend towards the pooling of efforts. This 1q
moet clearly recognized im Senegrl's development plan, which stafaa
explicitly that the Govermment intends to foster co~pperation in the fleld
of development with other West African states, and partlcularly”oo—urdl

nation of industr1al pollcy.”

49.  With certain exceptions, it has not yet been possible to make
detailed estimates of the likely growth of markets for the industries”
considered. Broadly speaking, however, the, . mew industries suggested are
envisaged in terms of the likely market foreseean in 1970 or tshereabouts,
assessed both by reference to over—all growth possibilities and the pros-

pective markets for certain key products.



E/CN.14/246
Page 18

PART II

 INDUSTRIAL DEVALOPMENT LARG. SCALZ IFDUSTRIGS

50. In part'I of uhls reporu, in the coursc of the dlscuss"on of the-
economlc setting of West Africa, there 1s a brief sketch of the present
1ndustrlal situation in the couniries of the sub-region. In this part,
suggestions are made for industrial development over the next few years,
withix the framework of = conscious pol*cy of sub-regional co-ordination,
These auggestlons are made in the light of two basic economic principless
1nternat;9ﬂal speolalxzatlon and division of labour and the economies of
scale appropriste for each irdustry. They are put foward in the light of
eoonomic and technical Teasibility. Ne assumptions are made concerning
the kind of political arrangsments which may oventually emerge in West
Africa., Clearly a network of inter—gover nmental sgrecments ia requlred.
The &ssential po"nt is that what is put forward is economically and tech~
nically rational, Needlesa to say, varlatlons in these schemes are
posaible. In applying the principles of the economies of scale, acoount
has been taken of the trend in techrological advance which in some indus—
tries now makes possible smaller ecale production at lower capital cost
than is cwirent bractice I +the irdustrially advanced cow:tries. Bt
there should be no illusion that it is possible to produce economically
at significantly lower scales of output than those envisaged and thersfore
to install new plants in all the territories. Gieat stress is laid on the
importatice of a Feir dis tr:butlon of industry throughout the sub-region
and therefore on the impertance of the country which it is agreed should
undertake one largs industry to serve the bulk of the sub-regional market,
abstaining from attempting to lay down another large scale industry which
it is agreed should be located elsewhere. Technically it is of course
perfectly feasible.for some of the inqustries considered to be located in
more then cne country.’ ¥eonomlically, for & numbsr of industries, if too

many couniries try to produce, all will Tail.
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Iron and steeli/ _

51. .The total consumption of iron and steel in the West African sub-
region in 1962 was 1,080,000 metric tons, of which 480,000 was indircot
and 600,000 direct. It is estimated that the total consumption wil;
ETOW td 1,770,000 in 1970, of which 1,100,000 is direct consumption.

The breakdown of. estimated consumption in 1370 by finished stoel pro-

ducts is shown in Tablc 2.
Table 2

Bstimated Consumption of Finished Steel FProduots
in West Africa in 1970

(in thousand metric tons)

West Afriocs

Total O prosent Ul GhElncoring
demand types o types
Total: 1,100 988 120
~ Rails, ete. 150 150 -
Bars and rod 260 255 5
Seotions 125 . 106 18
Wire rod 60 36 o 24
Wire 20 - -
Strip 20 8 12
Sheets plain 65 34 30
gelvanized 210 208 -
Tinplate 30 20 10
Plate - 45 30 14
Tubes 112 106 ‘ 4
Forgings and
castings 10 5 3

Source: The Development of the Iron and Stoel Indusiry inlkffiéd,
E/CN.14/INR/27, page 26. The mothods of estimating used .
arc fully described in this report.

l/'-In this report iron and stcol are considered briefly, since iron and
stcel in West Africa have been studied separately (E/CN.14/18/2). In
addition a full report on Tho Development of the Iron and Steel
Industry in Africa has recently been prepared (L/CN.14/INR/27). The
figures givcn here are taken from theso two documents.
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52. Weat Africa is particularly wsll endowed with iron ore depoéits-
and has in fact some of the richest.in the world. However, the minimum
scale of output required to produce iron and steel economically on an
integrated basis is such as to be beyond the market possiﬁilities of
almost all individual West African markets for some time to come. The
consumption of steel per head in the whole sub-region averages only
about 6 kg. However, the estimated growth of demand referred to. above,
even making allowances for the fact that at least‘one—third'of the
finished steel nroducts consumed will continue to be imported in 1970,
€.8. heavy sections and wide strip, is such as to justify3the laying
down now of two iron and steel plants, One of these should be a coastal
pi#ﬂtiwith an initial output of about 400,000 ingot tons, and the other
an inland plant with a capacity of about 100 to 150,000 ingot toms.

53,  The initial scale of output of the coastal plant is smfficient to
Justify using the conventional blast furnace; probatly oxygen-blown

steel and continuous casting would be the most suitable procésé for the
next two atages, followed by conventional rolling of a variety of'light
steel products. 4 second, smaller, inland plant appears to be justified,
owing to heavy transport costs. In this case, eiectric power for smelting

and refiming is envisaged.

54. 411 the major raw materials for irom and steel making can be supplied
from within the sub-region, with the exception "of coking coal. However,
modern technology now makes possible great coke economy. Nigerian coal
can be used, blended with some imported coke (or coke manufactured from
imported coking coal), together with liquid fuel injeotior. The rich
ofés‘from Liberia, Mauritania andigierra Leone should be drawn upon to the
maximum possible extent;‘ There afpear to be four possible sites for the

location of the coastal plant: Port Harcourt (Nigeria), Tema (Ghana) .

. and Buchanan or lMonrovia (Liberia). More detailed studies of relative
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costs are now in rProgresec “lternative poesidle sites for the second

inland plant are alsc Seirg investigased. ne possibility would be to

draw on the deposit of hign grade ore at Nior. in Wastern Mali.,

55 The building of %wo iron and steel plants. designed primarily %o
BUpply a large part of 4he nesds of the whole sub-region, is not of course
inconsistent with g tinited number of small ce-rolling plants baged on
gorap which covld alsec subsequenily draw on billets produced by the

integrated plants,

Other metals ang tugireering

56.  Nigeris is a significant producer of .. all of which is being
t

Bimelted ang shipved out of the tountry as meval .=
: B ¥

57- Guinea has substant:ial tauxite deposits and at one of them the ore
is trausformed in%os alurmina befors sxportation, Ghana, also, has
bauxite deposits, but low=-grade =nd facattered,; and will shortly have
abundant cheap vower frot the Volte River pProject. There is clearly a
basis for a Jeint project whareby Guinea's alumins is transformed into

.. .. . . 1
aluminium meta] and zluminiug manufactures in Ghans,

58.. . Since there is so Tar linited production of metals in West Africa,

and in particular no. SV & s:gnificant iron and steel industry, metal

w
1os

Ll

working and engineering are legs developed than in the other main sub-
regions of the Contiﬁunﬁgg/ ~igin€ering industries working on a large
8cale scarcely exist. However, assenbly work and finishing_are growing.
ixamples ars assembly of motor vehicles in Ivory Coast, Senegal and
Nigeriaj and assembly of hicyeles in Ivery Coaéf, Ghana énd Nigeria,

with a further Works under conmstruction in Upper Volta,

1/ See Annex IV,

g/ An analysis of +he situation is difficult owing to lack of
statistical information, A full-scals enguiry inte metal
working ang engineering in Africa is in progress but is not
expected to be ccapleted until esrly 1965, In ths present
report there is no more than a swnery acoount of certain
problems and pessibilities of developnant,
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59, There iz o nasvd to woecrdinats Cevelopmert plans in the assemitly
of velhioles and tieyolas, The ceseably of motor venicles at Abidjan

is based an compensnts izvoried from Iean ¢y But vhe cost of productios

is higher than in Trence, Thic ig partly GWANRE e the low'productivity
of ladour, and narﬁlv hooanse the dally production capacilty is twenty
vehicles but the pragent guiput only six, iiaritets in nelghbouring
ccuntries eavisaged hen the werke was established in 1959 have not
materialinad. Slmilarly, she napacliy for aue mbly of bicycles in
Ivory Coass is 35,000 a year bui the Surrens produciion cnly 15,250,

It ic eIpectid, howevir. Ltha* the aBsembly works in Upper Yolta, which
Wwill have an wnnual Copacisy «Ff 38000 bisyeles and 5,000 motsor scootors

Will he vichie an Gam Dasiz of tpa Tarket of “he hinterlard countriac

60. Anovhar eramnlas oF o suteezsful asgsably ladustry is sewing
machines,  Thers aprs tus ventren of preductisn in Uigeria, with a total
acnual ouiput of mere Thav 10,700 machinsy, .

S The prinaipal corzlusies, Gobe drawn e hed there is clearly scope
for a steady ds avelopion® of cucambiv fodusuries In West Africa Dud that
economic operatior. depond . v 2 izree of spenislizoiion, on the harmoni--
sation of plane zug o 2 metencr of cnnmeprainl zgreensnts between pro—
ducing countrice, AN svemnie g the =2reemsnt betwsen Ivory Coast
and Senegal in ths SRecaily of vehiolas. Ssnegal Pas agrsed neot to

Produce lorries oy pee ral Ivicy Coat hes rencunced rroduction

of certain typeg oF

62. General ngincsring gt present cosmiste resentisally of sizeable
repair and mainten-noe ghops, alac farcying oud finishing and recon~
svruction and frc cqusnily rert of lasse enterprisss, e.g. the railways in
Lagos and Daka-. amplogment i3 often considerable and vreining arrango-
ments and effisiency Talrly adwanced. in othex words, these centres are

the nuclei for furthern fevelopaony of engineering produstion.

i
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63. There are a number of shipbuilding installations in the major
poris, e.g., Dakar, Abidjan, Lagos. They are engaged in the firset
- instance in repair and maintenance work, but production -f small ships

is also developing, e.g. of 300 1o 500 tons in Abid jan.

64. Metal working, operating normally on a small scale, is wide-
spread. Nigeria has 44 producticn centres, Ghana 25, Senegal 20 and
Ivory CoastllS. In some oages employment is from 250 to 300.  4ll
countries, even those in the hinterland, have at least one relatively
sigeable produotion unit. Productior of agrioultural equipment and

tools is developing and also construction material and metal containers.

65. The outlook for expansion of metal working and engineeringlis
févourable, with the growth of economic development and improvemeni of
living standards. This is particularly true of industries which are
immediate outlets and which are expanding, ©.g. the agricultural
industries,; the food processing industries, building end a growing
variety of consumer gocds. At the present stage expansion is likely to
be mainly in terms of small scale operations where investment is low and
aportization rapid. A further impetus will be the availability of

‘locally producec iron and eteel products and aluminium metal. Exocept

- .in the case of assembly irdustries, already discussad,the problem of

harmonization of development plans in the metal working and engineering
field has not yet arisen in West Africa in an acute form. However, the
time is not far distant when problems of this kind will arise. Hore

detailed studies would not, therefore, te premafure.

Chemicals and fertilizers

" 66. The starting point of developing chemical complexes in Africa can
be the production of fertilizers. ATo produce fertilizers basic chemicals
are required which can be produced in the first instance more economically
as unite of fertilizer yplants. The apﬁroach of integrating basic

chemicals with fertilizers has been adopted in this report.
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67. The need for fertilizers: The nuirients thet plants get from the

goil are exhaustible and have to be replenished. This has been proved
to be so all over the worlid by the increased yield obtained as a result

of fertilizer application. The West African sub~regicn is no exception.l

68. Almost all goveinments in West Africa (and also FAO through its
Fertilizer Programme under the Freedom from Hunger Campaign) have been
trying to make farmers aware of the bhenefits to be derived from the use
of fertilizers. Giving subsidies, organizing field demonstrations and
analyzing soils have heen some of the means used in recent yeare and are
atill being used. Such efforts cannot be expected to bear fruit ‘
limmediately but farmers have bean found to be more receptive than
expected if approached in the correct way. This was confirmed in a
number of countries. in Libexria, for example, where there is no subsidy,
farmern working in the experimental cettlement of Kpeir were, owiung to
lack of an organized system of distribution, unable to tuy fertilizers
for the 1963 season, This and other similar situations may be taken
ag indications that more and mora farmers understand the advantages to

be derived from the application of fertilizers,

69. Pertilizer requirements for West Africa should be considered both
from the short and the long tern. Plantations and co—operative farms
are the first practical targets but are by no moans numerous at present.

‘;/ Two quotations from the FAO Regional Soil Fertility Expert,
Dr. Hanck: Fertilizers in Progressive Aegriculture,will clearly
demonstrate why a considerahle increass in fertilizer use should
be expected: Y... the averags increase in West Africa on all crops
included in the I'AQ Fertilizer Program in 1962 was 65 per cent over
non-fertilized plote". Tais compares favourably with 42 per ocent
for the Near East. As for net rcturns "... in the economic results
of the field experimentsn carried cut under farmers' conditions in
Ghana the crops - maize, groundnuts, rice and yasms - give a net
~return of 170 — 777 per cent over an investment of about £3 in
fertilizer per acre', In cther words, for every dollar aspent on

-

fertilizer the net return is 1.7 to 7.7 dollars.
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It is to be expected that they will inorease in number since the
present tendency is towards such farming organizations. Next come

jndividual farmers, who are more difficult to convince. Educating

-fthem takes time. This is why the application of fertilizers at the farm

level is considered a long term proaect¢

70, Attempts havé been made to collect data on areas under planta-
tion and under farmers' hdldings. The idea was that such areas,
together with appropriate available recommended fertilizer rates of
application, would give some jndication of fertilizer requirement, in
both the short and the loné term. Unfortunately the information at

hand is meagre and to some extent unrellable. Soms organizations bave,
however, done detailed fertilizer consumpiion estimates for the sub—
region as a whole and for some individual countries. Some of thene
estimates are based on the total potential cultivable area or on the area’’
which could be under cultivation in 1970, The study prepared for the
Nismey Conference on Harmonization of Industrial Plans is an example of
the fqrmer and that of the ”8001ete Senagalalse d'Engrais et de Produits

Chimiques" (SSEPC) of the latter. The estimates made by this organizatios
are to be found in %able 3. '
T1. The firal 1970 estimates and consequently the recommended ocapacities

are 41,000 and 46,000 tons of N and P205 respectivsly.;/ These figures
may well be conservative. . Local production will be partly supplemented
by imports of certain types of fertilizers which will not be produced
locally by 1970. '

T2, Plant nutrients appear in the market in different forms according

to the kind of weather, g0il and plant requirement. It would not be

- feasible- to -produce them all, hence the gquestion of choosing the most

appropriate types arises.

W : re

1/ The former includes provisiop-for purposes other than fertilizer.
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Tabla ‘( )
. Pertilizer Jequirements in 1970
Country N qu5 K Total(N+Pgos+K20

Nigeria* 2,000 1,500 ces
Cameroon  _. 4,090 | I,OS? -
Chad 1,000 500 .
Niger h 50 50 e
Dahomey 500 ! 500 ...
Togo, | 200 200 ...

Total I 7,750 3,750 (5,000 16,500
Ivoryrcpagt _ 5,500~ 5,500. ;.. | '
Ghana¥ 2,000 1,500
Upper Volta 250 o500 ..

Liberig . . | .o
Sierfa Leanef . B .
, Total IT 7,750 7,250 (21,500) 36,508
Senegal 22,007 32,000 cea
Maurétania - 350 75 . .
Mali 250 100 .., 0
Guinea 2,500 1,800 cee
Portuguese Guinea @ = 50 50 aas
Gambia* ' ‘
Total. III _ 25,150 34,025  (18,500) 77,675
- -~ ¢ Grand Total .. 40,650 45,025 (45,000). 130,675
Notuss

- ¥ The 4,000 tor#¥ and 3,000 tons P2O
Sierra Leone and Gambia have, foF 2

estimates for Nigeria, Ghana
onvenience, been digtributed
;:egually-between-Nigeriauand Grana, . ..

*% Figures in parenthesis were arrived at by assuming a total K_0

consumption of 45,000 tons.

based ‘mainly on some existing
to’ give some idea of the order of magnitude 0? the capawities »f mixing
Abidjan and Dakar.

Source: N+P205 estimates by Société Sénégalaise d'Engrais et de Produits

plants proposed for Port Harcourt,

They are very wough indications
estimates for K 0. They are here ingluded

chimiquesg
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It is to be expected that they will increase in number since the

present tendency is towards such farming organizations. Next come
jindividual farmers, who are more difficult to convince. HBducating
them takes time. This is why the application of fertilizers at the farm

"level is considered a long term project.

70. Attempts have been made to collect date on aréés under planta-
tion and under farmers' holdings. The idea was that such areas,
together with appropriate availabdle recommended fertilizer rates of
application, would give some indication of fertilizer requirement, in
both the short and the long term. Unfortunately the information at
hand is meagre and to some extent unreiiable. Some organizations have,
hewe;er; done detailed fertilizer coﬁsumption estimates for the sub—”'j
region as a whole 'and for some individual countries. Some of:thaée
estimates are based on the total potential cultivable area or on the area
which oould be under cultivation in 1970. The study prepared for the
Nismey Conference on Harmonization of Industrial Plans is an example of
the former and that of the "Scciété Séndgalaise d'Bngrais et de Produits

'P
Chimiques" (SSEPC) of the latter. The ostimates made by this organlzatloi
are to be found in tablec 3.
Ti. The firal 1970 estimates and consequently the recommended capaocities
are 41,000 and 46,000 tons of N and P2 5 respeotlvely.l These figures
may well be conservative. Local production will be partly supplemented
by imports of certain types of fertilizers which will not be produced

locally by 1970.

72.  Plant nutrients appear in the market in different forms according
$o the kind of weather, soil and plant requirement. It would not be
_feasible to produce them all, hence the question of choosing the most

appropriate types arises.

»

;/ The former includes provisiop-for purposes other than fertilizer.

b
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Bunls 3. /
, Fgrtili;er Eequiremegtsrin 1970
Country N Po0s Kp0%* . Total(IP,0, K0
Nigeria¥* 2,000 1,50C .-
Cameroon 4,000 1,007 .
Chad 1,000 500 ..
Niger 50 50 "
Dahomey N | 5b0 '5OC .o
Togo . 200 200 . |
Total I 7,757 3,750 (5,000) 16,500
Ivory Goast 5,500 5,500 .. '
Ghana* = 2,000 1,500
Upper Volta 250 250 .
Liberia e . ..
Sierférigbne* .
fotal IT 7,750 7,250 (21,500) 36,500
Sehegnl 22,000 32,000 ... |
Mauretania 350 75 e
Mali .- 250 100 Cee -
Guinea . 2,500 1,800 “ee
Portuguese Quinea S50 . 50 oo
Gambia*
Total III 25,150 34,025 (18,500) 77,675
- .4 -. Grand Total 40,650 45,025  (45,000) 130,675
Notuss

- ¥ The 4,000 tor#¥ and 3,000 tons PEO
Sierra Leone and Gambia have, fof é
equally between Niggria_apd_Gh§pa.v

e

estimates for Nigeria, Ghana
onvenience, been distributed

** Figures in parenthesis were érrived at by assuming a total X.0

consumption of 45,000 tons.

based mainly on some existing

%0 give some idea of the order of magnitude o? the
plants proposed for Port Harcourt,

estimates for X.0.

They are very vough indications

They are here ingluded
capawities of mixing

Abidjan and Dakar,

" ‘Source: N+P205 tstimates by Société Sénépalaise d'Engrais et de Produits
vhimigues
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73. From the ritrogencue group, ammonium sulphate has been found +o
give excellent resulte, partly due to its sulphur content which is
gonerally lacking in the West African soil. Unlike ammenium nitrate
it is not adverscly affected by the humid climate of the sub-region.

It is sasier and cheaper to manufacture than urea. The only disad-
vantage is its low N content and consequently its high transport cost.
Howéver, the low content doss away with filler material during mixing
and mekes it easier to apply it or its mixture to the soil more evenly.

It therefore secms' that amnonium sulphate is the first choice.

74. Like ammonium sulphate single supérphosphate has a low nutrient
content and is consequently. more expensive to transport than the more
‘concentrated tripls supcrphosphate. The latter does not contain

ocalecium and sulphur in the form of caleium culphate. As was stated above,
& large part of the sub-region is said %o be deficient in suplhur. Bingle
supsrphosphate is cne of the wmeans of s0lving this problem. This is in
factthe only means for groundnut fields wherc phosphatic fertilizers only
arc: reguizad, As economies of scale in the production of phOSPhatic
fertilizers arc greater than in the manufacture of nitrogénous ones, it

is possible to produce both kinds, single and triple superphosphates,

The production'of both is, thereforec, considered here.

‘75. As for potassie fertilizers, the possibility of production in the 7
sub-region is not taken into account for the simple reason that there are
no known deposits in the sub-rogion. It appears that muriate of potash
of over 45 per cent KEO has bcsn used most in the rast and may wéll be

- the type that will have to be imported in the sub-region. Choice from
among the potash fertilizer iypes is of course not as limited as for the

other groups.

76. Production of basic and other chemicala: In descending order,

sulphuric acid, soda ash, caustic soda, chlorine and ammoniz are the
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backbone of the chemical ahd related industries. In one way or.ahothar‘
they are used in‘producing-the‘thousénds of chemicals and related prqdupts_
and are henoe known as basic chemiocals., 'They are also used'éitenéively in
metallurgy, textiles and other branches of industry. Production of indivi-
dual basic chericals, together with fertilizérs and certain chemicals

derived from them are considered in the remaining part of this seotion.

The integration of facilities into a complex is achered %o whenever possible.

The raw materizls available arc shown in Table 4.

T7. The nitrogen complex: t ig envisaged that the nitrogen complex will.
8

inelude fa0111tles for the production of ammonia, ammonium sulphate, nitric

and sulphuric acids and industrial erp1031ves.

78. The industrial explosives group is one for which adequate information
is not available. Prosint consumption for the majority of the Weet
African countries may be in the neighbourhood of 5,000 tons. It should be
noted that this figure is on the low side and represgents the sum of a
number of explosivs types. Dynamite is the most importahttype and accounts
for some 90 per cent of imporis. Assuming thet consumption umssoountod for
may balancs the quantity of explbsives other than dynemite, the figure 5,000

may be taken as the present total consumptidn of dynamite in the sub-region.

T9. Mining is an industry with a big future in West Africa. So is
quarrying ‘and the construction of roads, railroads, dams and buildings.
All of thesg are large consumers of industrial explosives and consequently
an appreciable increase in the demand for explosives may be expected.
Since the real share of dynamits is not known for certain it may not be
advisable to assume a high rate of consumption ircrease for dynamite., A
rate of growth of 7 per cent Per annum may serve the purpose. At this
rate then dynamite consumption in 1970 may rise to 8,000 tons (6,000 tons
of nitroglyoerine)
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40,000,000 of 82% 450,000 8.3

140,000 6.1,
Occurence known
Occurence known
4,050

Occurence known
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80.- To-produce—6,000 tons of nitroglycerine 5,700 tons of 100 per cent
nitric acid and 2,600 tons of glycerine are required. In fac?t the glycerins
is nitrated with an equal mixture of nitric and sulphuric acids but about

96 per cent of the latter is recovered. Ag the sub-region exports glycerine
the supply should present no problem. Nigeria alone exports over 1,000

tona per yoar. Recently a large soap factory has been started in Ghana.

The glycerine coming from soap plants is, however, crude and needs refining.

8l. In order to produce an explosive which is easy and safe to handle the
nitroglyoorii.e is absorbed in wood flour or in either ammonium or sodium
nitrate. As the former is easier and cheaper to obtain it may well be the

. : 1
choice, Nitroglycerine absorbed in such a medium is known as dynamits,

82. The present consumption of nitric acid which is probably not appreciable
is not known. The demand is, therefore,difficult to asses., Some 300 tons
may be added to the 5,700 tons envisaged for the explosive plant giving a
total of 6,000 tons for 1970.

83. The classic method of making nitric acid from sodium nitrate and:
gulphuric acid is disuipearing fast. The me¢dern and economical one is the
catalytic oxidation of ammonia. The ammonia required to produce the

estimated quantity of nitric acid comes to 1,740 tons.

84. It has been estimated that some 39,000 tons of nutrient (N) may be
the nitrogenous fertilizer demand by 1970. In terms of ammonia and
ammonium sulphate this amounts to 47,500 and 184,000 tons respectively.

;/ There is, however, a good future for fertilizer grade ammonium nitrate
substituting dynamite in quarrying, road building and certain typoes of
construction works. The nitrate when detonzted with fuel oil is said -
to give the same blasting effect zs that of dynamitse. This has been
proved in the USA and its adoption, provided an arronium nitrete
facility is annexed to the complex, may appreciably reduce the cost
for part of the industrial explosives.
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85. To convert amrmonia %6 ammenium vlphate » large quantivy of sulphuric
acid is needed. For the intendsd capacity this comes to 138,000 tons

of acid, A sulphuric acid unit of 167,000 tons capacity is envisaged for
the complex.i- Capacities and raw material requirements, expressed in

tons, may be recapitulated as follows ¢

Nitric Ammo- Natural Sulphuric Sul phur

Acid nis 5.8 Acid
(n 3)
Nitric acia 6,000 1,746 - -
Ammonium sulphate - 47,500 138,000 45,000
Ammonia for other
purposes o 360 - -
6
Total 6,000 49,600 49.6x10 138,000 45,000

™

86. As has been noted the major raw materials f&r the complex are sulphur
and one of the carhonacious subsiances. Fone of the sources of sulphur
are known to exist in appreciable guantities in the sub—rOgion.B Pyrites
with a 3 per cen® sulphur content is said to exist in eastern Senegal.

The presence of sulphides associated with gold in both Ghana and Sierfa Leone
- and with shale and limestone in Ghana is known. No economic evaluation

of all these depnsits has been undertaken so far. It is uﬁderstood that
the Ghana'Government will start studies of its deposits'early next year.
Until such a time as an economical source of sulphur is found, the

industries which need it as raw material will have to import it.

Tl/ Capacities of all sulphuric acid facilities are over sized so as
to cover requirements for other purposes.

2/ See table 4.
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871. Carbonaclous materizls for hydrogen Hroductlon and for fuel ar¢
varied and abundant' coal, petroleum and natural gas in desoendlng

order of 1mportance are the most important. Whercver there is natural
gas 1t is cheaper and easicr to use it as a source of hydrogen. Tne
naturzl gas in Nigeriz (Niger Delta) is sulphur fres and consequently
purification equlpment simple. Proven reserves of 85 X 109 3 are likely
to be: enaugh for virtually any purpeses. Annual production has already

rsached 2 million N3. In the neighbourhood of the gas fields, natural

gas costs about 15 4 or ,0.178 per 1000 ft3. Phis price is competitive
with that in the United States. It is, therefore, possible that natural
gas will be thc sources of hydrogen and Nigeria is the most promising

. location for thenitrogen complex.

88; The other main factor, esps cielly for nitrogen flxatlon is electric
pbwer. For the complex to be feaslbLgicheap and abundant power should
be available (90 x 106
in a p031t10n to supply such a requlrement unt11 the realization of the

kwhr for nitrogen fixation only). Nigeria is not

hydro~power schemb on the Niger River (Kalngi Dam). This, of course,
means that the complsx carxnot start operation before the hydro—power is

copmissioned.

89. The phosPhate complex: Two plants, one for triple super—phosphate

in Senegal and ony for single superphesphate inm Togo are env1saged... Beth
countries are now cxploiting their phosphute dep051ts and selling them in
world markets cnriched to over 81 per cent BPL.

90. A project is a% awn advanced stage for a triple superphosphate plant:
with.a capacity of 32,600 tons per year for Senegal..  According to a

~report by the Société Industrielle d'Engreis du Sénégal the conversion

 9£ impprtedror locally msnufagtured ammonia to ammonium sulphate is being
seriously oobsidered together with the triple superphosphate plant. It
would}be-mqre realistic for Semnegal to forege the production of nitro- '
genous fertilizer aﬁd concentrate on the production of phosphatic ferti~

lizers, i.e., triple superphosphate.
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91.  According to the Services de 1!'Agriculture of Senegal the'plaﬁhe&

production of 32,600 tons will not éatisfy the demand of Senegal after |
1968, It is therefore suggested Lere that the caracity be 1ncreased to
62,000 tons. This output is expected to satisfy the extra demand for
Senegal and provide an exportable surplus to those countries which prefer

to use triple superphosphate.

92. Triple supcrrhosphate is made by reacting phosphatic acid with rock
phosphate. About 21,000 tons are .required to produce the envisaged
output, The acid may be made by the wet method using sulphuric acid or
by the €loctric-furnace method. If the former mothod were used, g
49,000 tons sulphuric acid unit will have to be integrated in the complex,
The electric-furnace method does away with sulphuric acid but consumes
about 82 millior. kwhr of elec+ricity. It is unlikely that sufficienfly
cheap power w1ll be available in Senegul within the foreseeable future;l
‘hence the wet mothod seems preferable, Fhosphoric a01d consumption as
such is probably ne gllglhlu. If need for it for use elsewherec arises,
it oould be met by 1ncrea51ng the number of days worked =t the rhosphoric

acid unit of the complex.

93. After deduc:iing the 27,000 tons P o (62,000 tons triple superphosphats)
from the 1970 expected consumption of 46 Q00 tons P 0 (100,000 tons
single’ superphosphate) remsins. It is suggasted that a single super—
bhosphate plant with this capacity should be ostabllshed in Togo.

A sulphuric acid unit with = capacity of 36,000 tons is needed as part of
the plent.- Due to the 1arge quantity of sulphur which will have to be’
imported to the sub-reglon it may be worthwhile to consider the possibility
of using hydrochloric acid from neighbouring Ghana. ' The salt electrolysis
Plant proposed for Ghana will have excess c¢f chlorine or hydrochloric aeid
as'a by-product, A method has recently been developed to partlyjsub-
stitude hydrochloric acid for sulphuric acid, thit is, to use a mixture

of both acide, . This would be welocomed.
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94. Fertiliger mixing and distridbution: In general, (with exceptions

such as for grourdnuts), Fertilizers are applied in the form of mixtures
in the sub-region. This ncturally inpliee ihe need. for mixing plants.
I% would be advisable to concider the location of such plants to serve
as distributing centsrs as well. Port~darcouri, Abidjan and Dakar

seem to be suitably located for thesc purposes,

95. Though difficult to assign capacities, an attempt was made in

Table 5 to arriveo a’ figures vhich may give some idea on the order of
magnitude. The figures obtainsd are 16,500 tons for Port-Harcourt,-
36,500 tons for Abidjen and TS,OOO tons for Dakar. In terms of fertilizer
materials these are rougaly 65,000, 112,000 and 243,000 tons respectively.

96. PFertilizer mixtures arc graded according o their content of

nitrogen (I), phosphorcus pentoxide (PEOS) and potassium oxide (KQO) in
that order. Owing G0 the meny possible combinaticns, formulstion of
hundreds of fertilizer grades ig possible. The meore formulas the

o

higher ie the oo

0]

t of mixing, packing, transporting, ctc. Thus the
nunber of formulas should be limited in the light of the rosults obtained
from the fieid.

97. Ihe salf eiectrolysic complant TUnlike the other basic chemiocals

dealt with, caustic soda znd chlorine are in no way connected with the

fortilizer industry. The complex suggested here is based mainly on the
reguirement of caustic seda for other industries, it should be noted
here that contraxy to the eituation in developed countries, caustic soda

it
is the main and chlerine the hy-product.

98. At the mment t  precessing of Dauxite %o alumina (in Guinea) is
the major consumer of causti. soda (30,000 tons per year). It is under-
stood that the Guinea Government is planning to put up a second alumina
plant at Boke. Although 1t will use imported alumina at the beginniﬁg
the Tema Aluminiur Saelier uwader construction in Ghana will eventually
smelt locally processsd alumiva, Peoause capacities of these two -
alumina plants are not known, their caustic requirement cannot be

estimated.
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Caustic soda requiroments for .othor purposes are estimatad asm

hereunder:
viscose rayon plant 13,600 tons
petroleum refineries 1,700 tons
present requiremant 12,800 tons
Total | 28,100 tons

This total together with the 30,000 tons for bauxite conversion
suggests thet a plant of 60,000 tons capacity is possible.  The -
balance of 1,900 tons is expected to cover, at least partly, the demand
. (for new 8oap, textile, pulp and paper, etc. plants) that could not be
estimated now. It is understood that such a ocapacity will not be able
to meet the demand by 1970. A second plant to take care of the two

new alumina plants and other industries will be a necessity.

99. As for the location of the first plunt Chana scems the most
suitable. In the whole coast of West Africa a large part of the Ghana
coast and to some extent that of Togo are the only areas where sconomio
solar evaporation of sea water is said to be feasible: the GChana
Government has already studied solar salt production.and has come to the
conclusion that some 250,000 tons of salt can be produced per annum,
(This is more than twice thn salt requirement of the proposed complex).
In gensral this salt will consist of 99.4 per cent or over of sodium
ohloride. A special reduced rate of +3.92 per ton has already been
fired for industrial establishments using salt as raw material. The
other factor favouring the location of the salt electrlysis plant in
Ghana is electric power., The hydro-electric power from the Volta
Project is expected to supply the plant with its considersble power
roquirement (21 x 107 kwhr). 4 special rate of O.2625/kwhr has

l/ It is hoped by then thut Guinea will be in a position as regards
the availability of salt and cheap abundant power to build the
second complex.
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already been proposcd by the IBRD for the Temz -luminium smélter and it

is here assumcd that a similor rate will apply to the plant in questlon.

100, Since there is no means of estimating the demand for soda ash no
considorction has beon given o its production. It should be taken into
account whllc studylng the second salt electroly31s complex. If only

‘one unit can produuc soda ash economically, Ghana, becguse of ite central
location, appears to be the choice. When tho scoonq complex starts opera-
. tion there will necessarily bé a readjustment of market coversge. ‘rfhis
may mean limitation. of the market for caustic soda from the Ghana plant

in which case the excess may be converted to soda ash. In case sﬁch an
excess does not arise the market coverage can be purposely adjusted to
create the needed caustic soda for the manufacture of soda ash or the

plant expanded to produce more caustie soda.

101, Here agein assossing the demand for hydroehlorie zeid is difficult
since no background data indicating its possible trend exists., If it
could be used zs a substitute for sulphuric acid both in single'super~
phesphate making (partially or totally) and in steel pickling, quite &
good part of the chlorine produced may be convertod inte it. The suh~
stitution for the latter-is not unrealistic since hydrochloric acld is
usually mors effective for mctal cleaning and since the ﬁroposed inte-

grated steel industry will definitely boost up thce demand of aqad for

. this purpose. ﬁm
102, About 800 tons of the acid would be required by the mercury cells of
thie electrolysis plant itself., The proposed PVC plant, if repalized, would
take about 3,600 tons. If it can be assumed that about 600 tous may be
needed to cover th¢ odd demands for the aeid, a facility with 5,000 #ona
capacity may be integrated.  ..Xtra demand for HCl can be met by addi;g

- more burners to'the rest of the equipment which should be designed with

a higher ecapacity.
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103+ Although ths o consapilion ¢f chlorine :hLmLcals—such as caloium

| hypochlorlte, calcium chloride, bleaching powder etc. is not known snd
:13 not expecicd tu Lo uubstantlal, sugh chemicals will surely take _their
proper place in “he years to comc thereby prOV1d1ng outlets for chlorlne.
~Facilities for their manufacture should be prov1ded as soon as increased
consumption warrants production, In other words the profitable dlSpOS&l

of ‘chlerine may bu oynarued to increase with tlme.

’ 104 The ‘success of this complex w1ll depend upon the economiocal disposal
~of the 51 0/07¢] tcnu of by-produot chlorine., It is suggested here- that,
71n the flnal analy31gn the f6381b111ty of the complex be determined by
assumlng that all charges including disposal of the chlorine in the. form
of hydrochlorlc acid are absorbed agzinst caustic sode. 0f ecourse, .
chlorine whlch can be markoted in the form of chlorine or bhydrochlorie

anid should be treated propcrly.

'IUS. The Vlsoose rayon complex: Rayon consumption in West Africa is
quite substan+1al ' Tha rate of growth for the 1953 - 1957 period: has

béen hlgh, the 1957 consumptlon belng about three and a half times. that
of 1953, Aftea 19J7, however, the trond seems to have beoen reversed,
‘especially in the two main consumer countrles, ‘hemcly, Nigeria and Ghana.
Accordlng to “Industrlal Growth in Afrlca' “ 1960 consumption of .rayon in
the sub-regaon was 1387 mllllon y@rds. Thls is roughly equivalent to
23,000 tons ar 1uss thaa half c¢f tho 1957 consumntlon. It is understood
that high tarisf imposed after 1957 is the main reason for the drop. .

- Other possible reasons are the in-~roads that synthetlus are making 1nto
~the textile market in the sub—zeglon and not corduclve to rayon wearing

apparel,

166. From what hos boen sald, Tayon should not be expeoted to ever again
' AJOy slmllar pOpularlty as 1t used to 1n 1957 and before, This of eourse

1/ ECA, Industrizl Growsh in Africa, A Survey and Outlook (B/CN.14/18R/1),
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does not mean that demand for it will disappear. The demand will be
there as ie the case in other countries, It is, however, difficult to
estimate it. From Industrial Growth in Africa" the total estimated
oonsumption for 1970 for the whole sub-regicn is 1,360 million yards,

of which 340 million yards or 42,000 tons is for the sub-region.

107+ The word rayon &8 used here is genoric and ineludes viscose,
acetate and cupsrammonium, In the 1950's world production of thim
groﬁp viegcose occupisd first.placa with 73.5 per cant. Uaing this
 factor the 1970 consumption of viscose rayon comés to 31,000 tons.

'As the trend is not clear and in order to avoid a possible plant over-
capacity it would beladvisable to plan fﬁr a lower capacity. It is
suggested that a 20,000 tons plant may be an economic proposit{on.

1e8. For such a oapacity the following raw materials will be requireds

Raw materials ' : . Per ton . ! Per 20,000 tons
Disgolving pudp . = . _ l.12 22,400
Carbon disulphide . = B+35 7,000
Caustic soda : : 0.68 13,600
Sulphuric acid . . 1.30 26,000

'109. At the momcnt there is no known establishad source for dissolving
pulp in the sub-region.. Thé Federal Ressarch Institute in Nigeria is
currently conducting ressarch on:pulp for paper and has so far fourl out
that gmeline orborea has-é good future as a soures of pulp. The chemiesl
analysis of this pulp suggesﬁs thatiit sould be used am a dissolving pulp.
Work is continuing to establish its suitability for viscose making.

Alternatively cotton linters, if economically available, may be used in
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rlace of. pulp, Should -the -two suggested sources prove impracticable, a
oonverting plant may be st up to use imported dissolving pulp until such 4
time as local pulp is available. ‘

110. Caustic soda from Ghana and sulphuriec zcid from the nitrogen complex
in Nigeria could be used. The other major raw material, carbon disulphide,
could be menufacturcd on the spot, thot is, in the sams zs or adjacent to
the viscose rayon plant. Sulphur and charcoal or methane aferfhe raw
materizls fiom which carbonldisulphide is made. The last fwo;:éspeoially

- methane, are available in Nigeria. Sulphur will have to be imported,
about 6,000 tons being the annual requirement, -

111. biost of ths factors aofermining location seem to favour Nigeria,
These together with over half of theroutput destined to the same;uanry
suggest that Nigeriz (Port Harcourt) will probably be the most suitable
c¢ountry to build the complex, '

11z, Calcium carbide: Caleium carbide is an intcrmedicte cbmpdund for
tHe making of acetylene which is used as fuel in cutiing and welding and
manufacturing Polyvinylehloride (pve), Ourrent oonsumpfion of calecium
carbide is in the neighbourhood of 4,500 tons. This contrats with the
6,000 tops which is the sum of import figures for the years 1962 and
sarlier, The average of these two, 5,250 tons, was consequently used as

& basis for future need estimation,

~113. From import_gtatisfics for Nigeria the rate of increeasc for the
l953+62 period was about 6 per cent. Assﬁming this will apply for the

" wholec sub-regioh the 1970 consumption estimate works out at 8,000 tons,
In view of the faster development that is %0 be expested in industriali-

zation and construction works this estimate may be taken to be on the low

side, The 1970 total expected demand would be @

PVC plant 5,500 tons
Construction and ‘
industry 8,000 tons

Total : 13,500 toms
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114. Limestons and carbon in the form of coal, coke or charcoal are the
raw maferials required for manufacturing the carbide.  Both are available
in the éub—region, mostly in countries like Ghana and Nigeria for which
new basic industries have been proposed. Dahomey and Guinea have
limestone deposits and both may use charcoal or coal imported from
Nigeria.  Dahomey, however, at this stage does not seem to be able to
provide the large quantity of electric power needed. . Nigeria or Ghana
“may supply it. This is merely a possibility. If one or both of theg

6 kwhr) the

carbide plant or plants may have to be located in counf?ies with adequate

will not be in a position to supply the power needed (41 x 10

electric power.

115. Capacitiés'suggéé%ed are 6,000 tons (Dahomey) and 7,500 tons
(Guineé). Both plaﬁfsrare expeoted to meet the demand from neighboufing
countries around then. The plant. in Guinea could also supply the
proposed PVC plant in Ivory Coast with its requirements (5,500 tons)

116. PVC (quxylnylchlorlde)s In advanced countries, among the

synthetio plagstics and resins, vinyl resins taks the lead. This was
found to be the case in West Africa with polyethylene coming second..
Polyvinylehloride (PVC), the most important of the viayl grour is oen—
gidered here. Almost all of the PVC consumed in West Africa is in the
form of plastic choes and sandals. Many of the countrles in the sub—
region have one or more moulding establishmenis which manufacture these
from imported ready-for-use plastic prwders. Some are planning to

expand existing facilities and others to put up new ones.

117. PVC is one of the chemical commodities whose past trend could not be
traced. Its present demand appears to be about 4,500 tons. The sandals
and shoes made from it are popular and because they are cheap and durable

demand for them may be expected to grow fast. They are mainly bought by



E/CH.14/246
Page 42

low income groups. This obviously implies that as the standards of

living of such people improves, sophisticated foot wear, such as rubber

and leather shoes, may be wanted. This means that the popularity that
piastic Shoes and sandals enjdy now will not go on indefinitely. Nefer*
theless it is not unréalistic to assume that they will increase in popularity
for the coming decade or so. In the absence of past trends and'taking into
account new applications for PVC in sheeting, flooring, wire and fabric
coating and tubing; a 10 per cent rate of growth may be considered

reasonable. Thus consumption in 1970 works out at 8,800 tons.

118.‘Import or consumption figures in general refer to moulding compo-—
gitions containing PVC and one or more of others, i.e., filler, plasticizer,
pigments, etc. According to information gathered from existing plants in
the sub-region the average content of PVC in imported moulding compositions
for shoes and sandals is 60 per cent by weight.  Assuming that this

applies to other PVC articles as well the pure PVC equivalent to the 1970
demand comes to-5,300 tons, To produce the above guantity of FPVC 2,200 and
3;600 tons of acetylene and hydrochloric acid are required respectively.

In terms of calcium carbide the former is equivalent to 5,500 tons.

119. Abidjan in Ivory Coast appears to be suitably located to use the
calcium carbide from Guinsa and bydrochloric acid from Ghana. As this
will probably be the only plant for some time its central location, as far

as distribution is concerned, would be an advantage.

Capital 1egquiremenis

120. The figures under . the headings fixed, working and total capital

shown in Table 5 should be taken as indications of orders of magnitude

of capital reguirement. The total (excluding the explosive unit) is

about 65 million dollars and represents the sum for the individual plants -

and units incorporated with them. This figure does not include the cost
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- Approximate Capital Rogquircmonts for the Proposed Capacifics

Chomioal duet a Annual Pixed Working Total
emical products an capacities capital capital Capital
proposed locations (tons) (8) (%) (3)
Nigeria (Port Harcourt)
: Nitrogeﬁ complex
Ammonia 50,000 10,000,000 1,500,000 11,500,000
Nitric acid 6,000 600,000 100,000 700,000
Ammonium sulfate 190,000 1,400,000 200,000 1,600,000
Industrial explosive 6,000 cees ceen ceee
_Sulfurie acid 167,000 3.200,000 500,000 3,700,000
Fertilizer mixing 65,000 500,029 300,000 800,000
Viscose rayon complex 20,000 19,000,000 2,800,000 21,800,000
Carbon disulfide - 7,000 1,000,000 200,000 1,200,000
Total 35,700,000 5,600,000 41,300,000
Ghang (Tema) ' '
Salt electrolysis complex
' caustic/chlorine 60,000/51,000 8,000,000 1,200,000 9,200,000
Hydrochloric acid 5,000 14C,000 20,000 160,000
Total 8,140,000 1,220,000 9,360,000
Togo (Kpémé) ' .
Single superphosphate 100,000 600,000 160,000 700,000
Sulfurie acid 41,000 1,40G,000 200,000 1,600,000
Total 2,000,000 300,000 2,300,000
Senegal (Dakar) .
Triple superphosphate 62,000 1,400,000 200,000 1,600,000
Sulfuric acid 53,00y 1,600,000 230,000 1,830,000
Phosphoric acid 20,500 1,800,000 270,800 2,070,000
Fertilizer mixing 250,000 1,100,000 600,003 1,702,000
Total 5,500,003 1,300,000 7,200,000
"Ivory Coast (Abidjan?) -
PVC . 5,300 . 2,000,000 . 300,000 2,300,000
Feptilizer mixing - - 111,000 _ 670,000 330,000 1,000,000
Total 2,670,000 630,000 3,300,000
Guinea (Conakry?) ,
Calcium carbide 7,500 700,000 100,000 800,000
Dahomey (Cotmnout)
- Calecium carbide 6,000 600,000 90,000 | 690,000
Total {all)¥ 55,810,000 9,240,000 64,950,000

* Does not include investment costs for the explosive plant.
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of freight, insurance and handling charges of equipment, building
materizls and others which should be imported to set up the industries
in questiog; Taking this into account could eaéilj briﬁg the total
investment to the neighbourhood of 70 million dollars.l At its Test
such a figure may be taken as-an indication of ths order of magnitude

of the finaneial implications.

1/ Factors such as utilities and commupicetions are assumed to be
-available in an easily developed site. -
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Cemant

121l. There are at present three cement plants in operation in Wést Africa:
two in Nigeria (BEwekorc and Nkalagu) with production capacities rgspootively
of 200,000 and 220,000 tons per annum; and one in Scnegal (Bareny) with a
oapacity of 200,007 tons. In addition there are two works in Nigeria, &t

Port Harcourt and Enugu, grinding clinker imported from Europe.

122, A new cement works is in the‘cburso of being erected at Sokoto, in
Northern Nigeria, with a capacity of 100,000 tons per annum but sapable of
being built up later to 200,000 tons. Ancother works is tc be erected at
Malbaza, in Niger, with a capacity of 30,000 tons. There are a considerabla
number of other projects four cement works or clinker grinding whidh are

being studied or which are simply initial ideas.

123. Production capacity in West Africa is thus at present of the
order of 700,000 tons per snnum and this is likely t> be increased to up

to 900,000 tons on the basis of more or less firm projecte.

124. Present annual consumption of cement in the.sub-region oan bhe estimated
at about 2 million tons (of which 800,00C tons in Nigeria and 5C0,C00 tons

in Ghana). Annual consumpticn figures fluctun‘e greatly and arc. obviously
linked with major public works projects, but a figure of 2 million tons is

a fair order of magnitude. It is not unreasonable to expeot this figuie to

inerease tc about 3.2 million tons in 1977

125. It will be seen that the bulk of the cament consumption in the sub-
region is froum imports and, tzking into account prospects of growth of
consumption, thefe is a clear prima facio case for substantial additional
coment capacity. It should be added that the 1.5 million tons of cement
imported into West Africa in 1961, wainly~from Eurcpe or Norsh America,
was valued (c.i.f.) at USH34 million.

126. Despite the insufficiency of local production, a considsrable number

of the projects under consideration are a long way from the production stage.
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Somc of the studies have of course bteen put in hand too recently for it

to be reasonable yet to expect results. Others have shown doubtful
economic viability, frequently owing to the limitation of mational markots.
Taking into account algoc the lack of suitable chalk deposits in some
countries, there are strong reasons for approaching the prodlem of ccment

prcduetion on an integrated sub-regional hasis.

127. A pelicy for the building-up of cement production within a sub-
regional framework must distinguish between the hinterland oountries, tho
coastal countries without suitable chalk deposits and the coastal

oouﬁtries with chalk deposits.

128, The hinterland sountries enjoy a natural protection against oement
imported from Burope or producoed at the coast. This means that preduoction
can be envisaged economically on a limited scale. 41l the hinterland
countries possess suitable chalk deposits, well looated, and since growth
of consumption is likely to be relatively slow for some time to cope,
there is no sirong case for a co-ordinated polisy. On the sontrary,
overything should be doue to create national cament industries. However,
there is econsiderable scope for the application of new techniques for
small scale production (10,065 to 30,000 tons per annum) and thus a
common research policy with o view to reducing costs of preodustion to the
maximum possible oxtent. This applies to Mali Niger and Uppsr Volta. As
far as the last country is concorned, the nhalk in the Bobo-Dioulasso
region has been definitely recognized as unsuitable. Studies should
therofore be oriented towards the chalk in the Dori rogion, whish seems
capable of feeding a small works which oould supply part of the markets
of the three countrins. In the ecasz of Guinea, a projoet to sot up a -
sizeable sement works uging Siguiri chalk has been abandoned as nop~
economic. It would seem vworthwhile re—examining the problem by studying
the possibility of setting up a small works designed to supply the Upppr
Guinea market and perhaps the frontier regiovng of Mali.
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182, Of the coastal countries, Sierra Leone, Liberia, Ivory Coast, Dpart

of Ghana and Tego lack suitable vhalk depogits znd are considering the
setting up of works t¢ grind imported clinker. It would seem more sensiltlc
to draw upcn olinker  roiu~ed in neightouring African cow:.tries rather tlLan
import from Burope or the United States. Literia and Toge, however, are
thinking of importing clinker as return cargo, on the face of it an economis
solutiou. Nevortheless, it ray e expected that some 100,000 tons pew

annum could be obtained fronm neighhouring African ecuntries.

13G. Apart from Sanegal and Nigeria, who are already exploiting. their
ehalk, there are good prospects of drawing upcn local deposits in Dahomey
(dnigbio), Chana (Nauli) and perhaps Guinea (if the prosmestion at Present
rroceeding in the Gaoua reglon reveals sufficient reserves). Studies of
the mroduction of cement in these countries are still at an early stage and
there are nroblems to be solved. The Dahomey project is handicapped by the
limitations of the national market (60,700 tons). It would seom reasonable
10 re-oxamine the rroblen on the hasis of = 200,000 te 250,700 ton works
produeing not only for the local market but alsc elinker to be exzortsed

via the new port at Cotonou to Ivory Coast and Ghana.

131. Ghana possesses surtalle ohalk doposits at Nauli, isolated from
the main domestic market. The construction of = cement Tlant would
require either a new railway link or new port installations. Meanwhile,
Ghana is examining the rossibility of establishing a elinker grinding
works at Tema. It would seem useful to examine the possibility of
installing a large oslinker grinding works at Nauli, together with port

¢ Taeilities, making possible alsc the supplying of grinding woerks at Tema gL
e Abidjan, Fixally; if the researoh in Guines conecerning Gaoua is

- suneessful and a cemernt works is set up, it could supply the coastal
eentres of Guinea and Sierra Leone. The suggestions made for new nhannels
of intra~West Afrluan trade in cement and olinker depend Jh fransport
t0sts, and in jarticular on the cost of ses transport between West -

African ports. These gosts are at present exhorbitant and indeed



el e b 1§ PR e
G A
S AT fandd SR

B/ 0N 14,245
Pags 45

uirtually rale out the posslbilijy«on-an”eccnomiuwbasis of SXochanga of heavy
Iredusts gyech a8 clinker, T+ would seem 2ssentisl 4o examinre varefully
what would ba the real ¢usis E transport for regular 2nd substantigl trads

in West Afrigs in cement una clinker,

Textiles

132. f“he West African verxtile maorket in 19463 nay ke approximately assogssg
2t 1,100 million SQuare yards, op Toughly one~fiftn of.the total markst in
africa fop apLarel ﬁextilesf .The,ﬁrend_in the zagt fifteen years may b
8%en from the figurés given below.é

1945 _19ss 196 1963

Estimated RArLat in Weot Afri Lo

(million 29 yrayds ) 421 885 1,208 1,170
APpProxinat;, POL_uapita '
availability (sayerie) 7.7 14.3 15.0 15.5

133, Betwaln 1048 ang 1255 the total textile Tarke’ recorded its most

impressive ErowWti, nagely 110 TeX cent over 1948 levels., On ihe other nand,
in the subanguont yegxsp_1955—lj63, the market invreagad vnly by 23 var sant,
The average annual rpaic of srowth during 1948~1955 was 15 per cent, ang only
2,8 per cont during the Sucteeding years ux to 1963, The latter rata; as 1s
indicateag by the Eﬁﬁuiékiii -alsulations of availa%ility, is more gz func tion
of the growth in the Poruiationg o be ~lothed than of +the Previous tendenny

¥C congume mere <loth paer rerson,

I/Figures uftfibre “onswnpsion, experts and importg are regularly published

- by the FA0, These figures “re available, in varying voverage, up tu 1960
and 1961, Regional totals are available up to 1960, For present Purpose,,
the PAC figyres Tere cinverted intc yardage by applying the starndard FAD
ratios, ignoring the gmall quantity {in Africa) or fibres g%ing into non-.
21oth uges. With this ag the basis, al11 other statistical material hag
been worked oyt independently 2% the ECA, ang in part, derived from an
sarlier HCA Study: Indus$ria] Growth in Afrioa, 4 Survey and Cutlook, 126
(E/CN.14/INR/1). The apilization of stendard rativs, it ig realised, ig
not cntirely satisfactury‘ This seems ¢ he particularly trus of Gharng
Wi0rs fabries in use are Deavier ang the use of FaQ ratice yields markey
and Per canita data which are higher than astual . dstimates Top 1963 are
basad on eXtrapol ntion of fragmentary data, . but care hag been taken o
avoid dver-estimation, Ponulation figures up to 1962 were derived from -
FAO publixatiuns, but tha figurea for 1963, 1979 ang 1975 are erudo
¥rojections made for ITesent Iurposes,
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134. ~ The fastors involved in this slowing down are geveral - and are
diseussed later— but it should be resognized that the slowing down in the
quantitativé aspenats 2f inerease has been anocompznied hy a shift to fabrins
of higher per yard values. The shift is still cf‘médcrato size, but it

‘nonetheless limits the importance to ve attashed to guantitative trends.

135, '(Tipiria and ”hana, between them, account for three-~fifths of the West
Afrlcan oonsumptlon. In a broad sense, this situation has remained ern

“r less ounstant over the years sinso 1948, Ivory Coast is the third largest
narket although 1t is a mueh smaller market than Ghana. Sierra Leone,

and 10531hly some of the former French West Afriean ecuntries for whom it
has not been posclble $o work out individual data, fall in the same broad
group of market sige as Ivory Coast, naméiy 40 to 60 million square.yards.
Other markeis, suak as Teoge, Lideria, Portugusse;Guinéa, Gambia and some

of the formersIrenech Wast Afriean eocumtrigs form the third ghouw with
markKets smaller dhan 25.million.yzwds.per year. - ‘ .

136, .Dotails of the téxtil-'méxket by _souniries are'hrought‘togeiher°bnlow
both for the latest year for whioh data eould be worked out and for some

earlier years (in million squars yards):

1948 «_ 1955- 1968
Nigeria ' 194 406 429
Ghana T4 195 163
Sierra Lasne T 15 33 41
Gamwia | " 5 8 14
Liberia _ 4 8 12
Portuguese Guinea 10 8 .
Togoland, 4 y 8
Rprmer Freneh . S e v -y - o .
Wast Afriea, T 118 a 218 31@
[ 3 “

.....

of whish Ivowy Coast R oo 58
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137. In 1948, the West 4frican textile market was for all practical
purposes a single—fibre market, 2 market for scotton goods. By 1955,

rayon had made wvery considerable inrcads intc the earlier predominaneca

of cotton, and commanded about 26 per cont of the textils market. It woul’

appear that in the present ccnditicn of rayon technology, given the warm,

humid climates in moust West African countries, this was about the maximum

. Proportion of the‘market that rayon eoculd commaﬁd, because th% proportion

of rayon declined moderately by 1960 to 24 per cont, Of coursa, in part,

th}s process was alded by the impositivn of higher. import tariffs on rayon
goods in several countries. It is also interesting to obser¥e thqt in

, many of the smaller eountries the rredominanes of cotton is greatar than

~in the larger textiles markets;

FL I I *

138, Wool, in the elimzfie eonditions®of West Afried, is statistidally
insign®fieant, Another group of *fi%res$ namely synthoties (main®y nylon)
has at present the same stdtistfeal laek of imporftanesa as wool, But

.. wasieally, the situatioy here is gimilar $Q that of rayon in 1948, alihoughe

e 0N a. lower soal% oﬁ,pr%bable expansion in absolute terms than rayon
commanded in 1948,

M3®,. The West Afriean textile market according to fibres has evolved

as follows (in miliion square yards):

1948 2955, . 1968
Cotton 408 €53 ' 7?5
Rayon 12 229 o230
oo : . 0
Syntheties - 1 o 1

$40- The distribution of egun¥ry markets asecording to fibres in 1968
‘in millian square yards) wass
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, Cotton Rayon Wool -~ Symthetics

Nigeria _ : 37 106 4 2
Ghana 139 44 9 -
Sierra Leone ' 35 6 - -
Gambia 10 4 - -
Liberia' i1 1 - -
Portugueso Guinea R 9 - - . -
Togoland _ 8 - T A
Fermer FPrenoh : ' . '

West Africe 226 T8 - 3

141f The bulk of the West African roquirements of textilos — perhaps= gemo
80 per cent ~ is met by imports. In the easo of cotton toxtilos,'dopendqnoo
~on imperte is tho least; yet well over TO per oont of the supplies négdéd
oame from abroad in 1963. (In the production of gnoy bafts, tho preportion |
of West African predustion is muoch higher.,)} In the oase of ra&on_goodq,
dependsncc on imports is perhaps as high as 50 $o 95 peﬁ cént. Finally,“.
dependence on imports of wool and symthetics is tetal. The dependénoo on
imperts ovorwholmingly takes the form of impoits of plece goods, er ready-
made clothing or hosiery rather than the import of the intermediate material,
yarn. In short, out of the approximate market of 1,100 million square yérds
in 1963, less than 220 million square yards are likely io have been madc in
'Wost Africa, after making some arbitrary allewance fer the small secalo |
(in terms of absolute productiom) handloom industries in several West

Afrioan sountries.

142, Manufacturing industries on any significant scale exist mainly in
Nigeria and two cr three other couptries, and typically take one of three
forms: oempesite spinning and weaving mills for aeotton textiies; ruxely
weéviﬁg units {gonerally using imperted yarns) for cétt@n and/or rayon goodsy
and hosiory faotories, again generally using ipported yarns. The growth

of mon-apparel textile industries, suoh as fishing nets or tyre cord, is

vory limited.
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143. Much growth is now envisaged. Indsed, one estimate is that nearly a
acore of cotton textllo mills are in the processg of being planned, A
development of significance, in this connexion, is the erection of a major
finishing plant with a capacity of sevoral million Yards, some fifty miles
out of Acsra, in Ghana. This plant will depend upon imports of grey cloth,
Nonethsless, it is elear that the rrojected sscale of expansion, cither in
terms of the agreements negotiated or in terms of the targets laid doym in
some of the national plans, do not imply mere than marginal lowering of the
Present import derendenco. In this context, a first wiew is effered of

the potential scale of grdﬁth that ocould be envisaged on a sevgn‘to twelve
year basia.

144. Present West Afriesn lovels of per cazita‘oonsumbtian_are a soppeupdad
Fesult of mahy faotors - habits and the lack of them, olimatic considora-
tions, inooma levels and so on. In any case these levels are oan31d3§ahly
lower than would secm te be warranted by countrles with 51mllar o lower
inoome levels. At the samo tlme, it is olear that a numben of facters avo
tending to limit the size of the market. First of -all, there is the
tendensy to buy better (i.e. more sxpensive) cleth rather than mure yardage.
Secondly, there is the pressure of rival demands on the consumer's shilling
or frano of which the most toll-tale sign is the small transistér radi§

and of whigh the most pervasive and more genuine exampla is the rise in
expenditure on shildren's education. Thirdly, thero is the frogquent
ocunulative effect of adopting western medes of ﬁfess which ara more
ooonomical of oleth per 'ldress', as it were, than the more elaborato
traditional ocostumes. The latter, in turn, is supplemented by a less
feormal appreach to the basio western medes of elothing nooessitated ty

climato and spensered by the easier informality of the new politiocal olites.
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145, Vieved in the forsground of this wownplex of fasiors, the juantitativo
vesponss of <icih comsumption to future sises in income does not aprpear,
in ths short run at any rate, to have implicit in it snything like the
1948~55 jump in per sayita lewels. On the other hand, it is equally
significvant to nots that if income sices o move in the direcstion of
those sirata of population which to~day consuma Terhaps less than
onc—tenth of the national jcr capita lsvela, the quantitative rosionse
cbuld bescome overwholming. That thie would happen at some stage in
development is beyond reasonable doubt, but whatever advance nmovements
seour in this direotion,>3hé main thrust of such an overwhelming responsoc
may woll bo beyond the immediate perspective of seven to twelve y:ars,

with which the projosctions balow deal.

Estimates Projections Pro jections
of textiio of textiles of textile
market - market -- narkot -
1963 S S 220
Pojulation 71 million €2 millicn 50 million
Zer capits
availatility ‘ 15.5 yards 17.0 yands 2% 0 yards
Total market 1,100 n.yde. 1,362 n.yls. 1,872 m,ydo.

146, These almittedly tentative nrojcntions are Tased on the belief
that the quantitative responsn to incore shangns will ba slower.in the
impcdiate short-run, less slow later but exclusive until after 1375 of
the kird of major change in tronds which oould make figurcs liks 35

and 40 yards per head a reasonallc Darspeciive.
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i47. lLeaving out of account the 1975 projections as not being relevant
in the context of tho erection time—spans of textile mills, the invest-
ment implications of a programme based on the fullest measure of import=
substitution are given below., The first step is to break up the market

projection for 1977 into different fibres.

Estimatec Projections , DBasis for
1963 1979 the break-up
Total Harket 1,100 m.yds. 1,360 m. yds (per cent)
Cotton 825 950 70
Rayor 259 340 25
Wool ' 6 15 : 1
Syntheties 10 ‘ | 55 4

The basis used is naturally tentative, but does arise from tha loglo

of the frends in the present textile situation.

148. step fwo is %o determine, however arbitrarily (because o a very
large sxtent %his would be the result of a basie planning approach), the
proportion of the future market requirements +that perhaps could not be or
(for ceost and skill considerations) should not be produced within West

Africa but imported.

Fibro ' Bstimates for 1963 Projections for 1970
Cotton: . (nillion yards)
Market 825 950
Estimated production iy
West Africa 2250 855
Imports (1-2) : 625 95£/

;/ On the arbitrary assumption that 10 per cent of the needs will have
to be imported because of cost or/and skill considerations.
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B " Egtimates for 1963, Projections for 1370
i o (milliocn yards) ' ,
Rayont ’
Market - 250 340
Estimated production in
West Africa 20 . 270
Imports {1~2) 239 702/

149, TFor the two small castegories, wool and synthetics, no figures are
being offered, although logically a much higher proportion of imperts to

needs would appear likely-

150. By removing the present estimates of West African output from
the feasible output projections for 1970, an estimate is arrived at of

the output for which industrial capacity will be needed, if it is

. desired to import-substitute on the scale indicated. This.is done

below (in million yards)s

1963 1970 Additional produc—
output projections tion for which
of output capacity will be
needed by 1270
Cotton _ ~2a0 855 655
Rayon e 270 250

151, It is difficult to arrive at precise nations of investment required
to achieve these additional production capacities. But judging from
ourrent African experience, the amounts involved in fixed capital alone’

would cume to US 3450 milliom, and this figure may be conservative.

1/ On the arbitrary assumption that 20 per cent of the needs will have
' to be imported because of cest or/and sxill considerations. .
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152, One last point should be made. It would se.m appropriate, within
the framework of an over-all sub-regional polioy of co—ordinated industrial
development, to envisage that the hinterland ecountries should become major

suppliers of textile goods not only for their own markets but also those of
their coastal neighbburs.l

l/' Thesse cduntries are also natural suppliers of meat products. A
recognition that they should specialize in textile goode and meat

products would go some way to achieve an equilibrium in sub-regional
development.
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CART I

THE DEVELOPMENT:OF MEDIUK. AND SMaLL SCALE INTUSTRIES

induatries_were includel in the terms of reference of the mission. In
this part of fhe report there is firgt a discussion of foregt ihdustries.
No attempt ig made to specify whers the industries ¢considered might bhe
locatel, However, Annex VIT sets out in some detajl data on the
manufaecture of raper (hased on imported pulp), composition'board,
furniture ang Plywood. Profitability profiles are algo ineluded for
these four industries. This part of the report then goes on to discuss
small sealc industries by three groups of countries in the sub-region,

Data relewvant to the Sot%ting up of some of the indusiries suggested,

tqgether-with-profitability profiles, are also included in Annex VII.A/ -

Forcst industrias-

154. West Afrieca's foregt resources are.:among the most valuable in the .
world. The beautiful fine~grained Lardwoods are exceptionally decorative

in furniture, wall paneling and other uses. In terms of technical

Iroperties seversyl African timber Species, particularly in the areas of

world étandards. The world supply of African—typa timbher ig rapidly
diminishing and the remaining reséurces are insreasing in value at a high
rata. It is a universally accepted judgment that timber processed into
rroducts at or near the source of supply has a déllar yield ten to

sixteen timss that of timber gold ag logs, .

155. It is notmthe ohjective of  this part of the report to discuss or
roject timher volumes, value or marketing statisties. The objective ig

to indicate and demonsitrate hoyw the nuoleus of o forest products ihdustry

i; The mission also cdilected considerable dats on food Processing
industries. Unfortunately, its FAO/ECA agricultural expert fell ii1
towards the end of the mission's visits. Hig report will bha issued
later as an addendum.

—_—
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tan be establisheq through the nanufacture of -ordinary wood-basad products
whirsh could be readily sold in West Africa.

155. From the analysis of the datg collented on sub-regional industrial
Poseibilities in West Africa, the following four forest-taged industries

with sulb-rogional 10s8itilities have been selectod:

(a) Paper manufacturc {based on imported rulp)
(b) Composition board manufacture '
(c) Furniturs manuf acture

(d) Plywoog manuf aoture.

157. Annex VIT bresents four tentative feasihility znalyses of these
industries, The data eon baner and somvosition board manufacture are hased
on similar projects planned for other parts of Africa. Those on

furniturs and plywood manufacture are tased on United States standards.

158, By accepted world standards, in order to be viable g Paper pulp
plant of economig size would have to produce 100 +o 150 tons per day or
3C,000 to 45,000 tong annually. Most bagiec parer rulps are produced ani
exported throug.eut the world, and the market ig sonsiderod to be
approaching saturation, In order to compete in terms of quality as well
as price, a pulp nanufacturing plant in Afriza would have to hava the
advantages of low rewer cost,; good water supply, a dopendzhle supply of
good quality raw materials, and economical transport. An ceonomie sized
Daper manuf acturing industry Yased on imported pulys would seem to be
viable and a suitahla beginning for eventual devglopment of integrated

rodustion of Tulp, papor and Paperboard croducts.

159. Paper consumrtion is one of the most highly laveraged itoms in a
developing economy, TFor examplo, donsumption in the United States is
over 400 1b. per ecn ita; in Western Germany it is about 100 1b., in
Vonezuela it iz a 1ittle more than 40 1b., in Kenya about 6 lb., and
in some parts of ifrica about 0,3 1b, 4 likely view of the growth of
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Africa's oconomy can be readily converted into a forecast for =

substantial expansion in its consumﬁtioh of paper prodﬁcts.

160:  For estimating the market potontial of the projected typical
manufacturing rlant, it has heen necessary to make several judgments
and assumptions. Most important of these have been the choice of a line
of products which would be compatible in the output of a single plant.
The following standard preducts are envisaged:

‘Writing paper

" Wrapping paper

School exeraise paper

Kraft bag paper

Liner board

Corrugating medium for boxeas

Chipboard

Pigmented board.
The above products have an increasing market demand and are compatible in
produstion; they involve similar production teshnology, ohange—bvcr
in production is comparatively ocasy and none are coated products. Such
produnts as printing papors, bond »arers, ledger stock, cigarette papers,
food containor hoard and other speeiality items that usually have a
relatively large local usage, are excluded from consideration owing to

speocial technological requiremsnts in their production.

161, Composition board is a generic term that inoludes such spesifie
products as fibreboard) shipboard, particleboard and flakeboard. Official
commoreial standards describe these produsts teshniocally as formed p&nels’
consisting of fibres or particles of wood bonded togetber with a synthetio
resin or other a&dc& bindor. Appondix VII desoribes the desigm, processing
and marketing of a hiéhly developed and widoly used panel product called
flakeboard and the industrial processing opportunity it offors im Africa.

162. Of the many tynas and varieties of furniture products that are
produced and sold in world markets, the manufacture of wooden tables,
chairs and arm chairs of simple design have baen selacted for projection

purposas. The wood and other raw materials required tc nroduocs these
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produots should be available in sufficient supply and at reasonable cost

in the arcas rccommendecd as pogsible plant loeations,

163, 'The eajablishmept of rlywood manufaoturing operations of eeonomie
size at strategio loeations in Jest Africa kas definite sub-regional
devolopment possibilities. Tre proecssing of the valuable timber ~ at
present exported as logs — into much-nceded materials and products, would
provide a dollar yield many times that realirzod at prosent. - The unusually
attréctive fine-grained Afrisan hardwood vomeers should find a ready place
in world markots as desorative matorials apd Products. Othor spocies of
timber would proeduae mush needed construetion materiala and industrial
parts. The typical plywood manufacturing plant of economioe size suggestod
in Annex VII is designed to produco hot-pressad hardwood and softwood
Panels in the standard 4 fi. by 8 ft. size and in alpost any required
thickness.,

Small scale industry poseibilities in ngerla, Chad,
Dahomey and Niger

164. "“Nigeria is doveloping fast and a broad planning programme is under
way and 1s implemented by detziled feasibility analysis of selaocted -

industries.

165, PFertilizen mixing, glass comtainer manufaesture, eomposition board
manufaeture, paror hag manufasturc, corrugated boxes, tannin extract, wire
nail and sorew manufasturs and plastie mwoulding are some of the industrial

development opportunitios whish arc baing investigated.

156;. Chad seems to have mada a good start in the nattle 1ndustry ard
maat caan;ng, frult and vegetabla cannlng, loathker taxnlng and glass
container manufactura should fit in naturally as possible industrial
devalopmont epportunities.

167. Dahomoy s besy Onportunitles for induwstrial oxpansion for beth .
medium and small seale 1ndustrios seom to bo initially in the food preces-
sing llna, carmed and smoked fish as well as edibls 0il preoessing appoar
10 be prime opportunltles.
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Her Forestry Division has been investigating the growing of cashew nuts
and the possibilities appear good. Annex VII outlines some general

details of this indusitry.

168. Niger's cotton production is expanding rapidly. Some processing
into yurn initially, then advancement to weaving, bleaching and printing,
should be analysed for feasibility.

169, The capitzl investment, annual capacity and employment of some of

these industries is as follows:

Anmal Capital invest= Labour

Industry

Production

rant in 78§ requirements

1/

Fertilizer mixing = 22,500 tons 386,200 13 - 1 shift
Corrugated fibre boxes 5.4 million boxes 613,600 37 1 shift
Paper bags 100,000,000 bags 208,000 13 1 shift
Tannin extracts 4,000 tons 330,000 42 1 shift
Wire nails 500 tons 43,900 4 1l shif+
Plastic mouldings 648,000 1bs. 183;000 16 1 shift
Leather tanning 3,375,000 sq.ft. 298,000 53 1 shift
Leather tannery, small 92,500 sq.ft. 9,600 2

Fish meal and fish oil 2,300 tons - m?alg 360,400 9

2,000 torns - oil

Small scale industry possibilities in Ghana, Upper Volta,

Ivory Coast and Togo

17C. While several of Ghana's industrial plants are not at present

utilized to full capacity, consideration should be given to analyzing hew

industries which do not reguire highly skilled labour and would provide a

broader base for industry as a whole, "It is suggested that consideration

be givon to ceramic dinner-warsc manufacture, céorrugated box mamufacture,

fish meal and fish oil processing and a small leather tanmnery .

Some
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data are given below.

Anrmal Carital investe Labour
Industry produstien ment in US$ required
Ceramic dinner-~ware 75,C00 dozm.pileces 175,610 31 1 shift
Corrugated fibro boxzos 5.4 million boxes 613,600 37 1 shift
Figh meal and fish oil 2,300 tons - meal) 360,400 9
‘ 2,000 tons - oil ) '
Leather tannery, small 92,500 sq.ft. 9,600 2 1 shift

Includes working oarital.

171, Upper Volta's industrial development potential is at present along
agricul tural lipes, main crops being cotton and psamuts. Long—réngé.

plans under discﬁssion indicate animal husbandry as a future main industry.
Consideration should be given to foasibility analyses of insecticide and
fungieide production, fertilizer mixing and a small leather tamner. Some

data are given below.

Annual Capital invest~ Latour

Industry production ment in USs required
Insecticide production 200,000 gallons 48,200 6 1 shift
Fertilizer mixing 22,500 tons 386,000 13 1 shift
Leather tanmnery, small 92,500 sq.ft. 9,600 2 1 shift

Inoludes working capital. .

172, Ivory Coast's industrial potential in medium and light industries
lies first in the field of industries based on agriculture and animal
bhusbandry and secondly in the field of building matorials and other
drdustries, Gons;defation should be given to feasibility analyses of a
small loather tapnery, coramic dinner-warc, building brick manufaocture,
furni ture maﬁufacture, plastic moulding manufacture, composition board
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manuf acture and mechanical shops for light fabrication and mdinterance-

of equinment. Somo detsils are given below.

RN :.-

- Annual - Capital invest— Labour
Industry production = ment in US3 required
Leather tannery, small 92,500 sq.ft. 9,600 2 1 shift
Ceramic dinner-waro 75,000 dsé;pieons 175,610 31 1 shif+t
Furniture manufacturo 29,750 picees 57,990 ‘22 1 shift
Plastic mouldingg™ : 648,000 1lbg, 183,b06. 16 3 shift
Brick mamufactura - 6,250,000 240,000 32 1 shift

Includes working capital.

173. Togo's industrial potential in medium and small socale industries

by compariscn is somewhzt limited, Probably the eombining of some of its
825 exlstlng handlcraft 1ndustrles into co—oporatlves would result in -
developing small scale industries. Insectielde manufacture and fertilizer

mixing should ba oon31dered for f0331b111ty analysis. some date are glven

below.
Arnual Capital invest~ Labour
Industry produstion ment in US$ required
Insecticide produétioﬁ ZOO,pQO,géllqns 48,200 6 1 shift
Fortilizer mixing 22,500 tons - 386,000 13 1 shift

Tecludes working capital.

Small scale industry possibilities in Sierrs Leone, leerla,
Senegal, Cuinea and Mali

174. Analysis of the mission's ficld data indicates that medium gealo
industry in Sierra Loone should compfiéa the manuf acture of compogition

board and plywood ag a natural extension of the exisiing sucnessful forest
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industries operation. Additional medium scale industries would«bq
tannin extract, fish meal and fish oil rroecessing, jute bag manufacture
and editle o0il processing, on which some data are given., OSmall scale or
- cottage industry opportunities should inrelude brown sugar »roduction,

handicraft weaving and fibre brooms,

Annual Capital invest- Labour
Industry rroduction ment in US3 . required
Tannin extracts 4,R00 tons 330,000 42 1 shift
Fish meal and fish oil 2,300 tons - meal g 360,460 5
‘ 2,000 fons - cil ) _

Includes working capital,

175. Liberia's medium and small seale in&ustrial potontial is mainly
agricul ture based. Howover, the Fedaral ?lanning_Agency‘is naturally
examining other industrial possibiliti?s. Anglysis of the informstion
gathered by the mission suggests that considoration should be given to
moulded plastics, soramie dinncr-waro and fruit and vegetable canning and
some dgﬁa are given bclow.:

il

. Annual. . Capital invesi-~  Labour
Industry ‘ production” ment in USH required
Plastic mouldings 648,000 1bs, 183,000 16 3 ehift
Ceramic dinner-ware 75,000 doz.pioees 175,610 . 31 1 ghift

Includes working capital.

176, Senegal's medium secale industry potential lies in the agricultural
and food processing field and to a certain extent in other industries to

supply growing population needs. Feasibility studies should be made of

t
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rlastie mouldings, elay produnstg, building bricks banufaeture, fish meal

and fish o4} Produstion,

Basie data are 28 follows:

Annual Capital invest- Labour
Industry Production ment in US% requirerd
Plastie zouldingg,, 648,000 Lbs, 183,290 16 3 ghift
Briek marufeacture 6,250,200 * 240,004 32 1 shifs
Fish meal and fiéh cil 2,300 touns - meal ) 50,400
2,000 tons -~ 531 ) 3°9,4 ?

Includes working eapital.

177. Guinea's medium ang small seals industry ;otential, on the bagis of

the information gathered in the limited timo available, should ineluda

for feasibility determination:

Tish meal and figp oil production, plastie

rouldings, s0ap manufacture, editle ojil *roduction ang fruit and vegetahle

eanning; some dats are presented.

Annual ' Capital invegt- Labour
Industry Troduction ment in US3 required
Fish meal ang fish oil

Plastie mouldings

24300 tong - mesl) | 360,409 o
2,C00 tonsg - ol .

648,000 1bs. 183,000 16 3 shift

Ineludos working eanital.

178. Mali's medium and small scale industries mpotential for feasibility

determination should inelude

ment proeessing and eanning, fish meal and

fish ail rroduetion, a small laather tannery “Peration and eeragis

dinner-ware manufacture.

Basic data are a8 followse:
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: Annual Capital invest— Labour
Industry rroduction --Hend.in US§ raequired
Meat Proeessing and 350,000 '
eanning plant No.2% size eansg 98,00p 21
Fish meal and fish oil 2,300 tons - mealg 6. 400
2,008 toms — oi1 ) SO 4 9

Ceramie dinner~wars

Ry
i

75,0800 4ok, pieces 175,610
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PART IV

SCiS QEFERAL CONCLUSIONS

179, The -essence of this ravort is to te feund in Peart II, which,
propounds an ocutline of 2 sgcheme for induvsirial development for the sub—
region on a oc—crdinated basis. In this final pari sdme gensral
congiderations or conelusions are set cut. Many of them have wider
implicatiuns, and = full discussion would be beyond the seope of the

present repord.

180. There is danger of dvplication of investment, which is particularly
wasteful when domestio capital or public foreign aid is involved. pro-
motion of competition is desirable, bui for some time 4o come the primary
oonsideration is effieient utilization of scarce investment funds of all

kindas.

181. Real industrial growth deponds primarily on stimulating activity
at a number of key growth points. This means the installing now of
modorn industries sirategic for ceonomic development, with their growth

effects. : _ ,

182, It has been shown that such industries are mainly large scale with a
miﬁimum size whioch, although smaller 3han is the case in the indﬁstrialized
ecuntries; is gtill considerable and beyond the scope of existing or
immediately foreseesble national markets. Henea there is an imporative

sage for sub-regicnal co-ordinaticn of indusirial development.

183. The main proposals put forward need be referred t. here only
briefly: a substantiai irvn and steel plant on the cocast supplemented by
a smallor plant serving the hinterland countries; large soale production
of aluminium metal in Ghana based on alumina derived from Guinea; =a
-eomplex of basic chemicals and fertilizers on a carefully workedout sub-
regional basis - perhaps one of the major industriazl development
posaibilitles of the sub-region; a fully worked out scheme to take
advantage of the possitilities of supplying the expanding cement require—
ments of the sub-region, and a comprehensive scheme, again on a sub—

negionally so—ordinated basis for the development of textila production,



with_5@90ial-emphasis-anrthe_passibilitios~of=speoialization in the
hinterland countries. -

184. The implementation of this programme requires _further dovelopment
of transport facilities of =211 'ials. I+ also requires a co-ordinated

anergymdevelo;meht.pulicy,\particularly electric puwer.

185. Given this large scale industrial development programme and
related growth of infrastructure facilities, the difection of .expansion
of trade foullows logically, and is indeed a counterpart of the whole
arproach. Following decisions by the Economic Commission for Africa

and the Organigmation for African Unity, there is a real impetus now
towards a2 step-by—step development of an African common market and a
payments uniovn. The development of each sub-regional indusiry requires
precise agreements between the countries concerned for free'trade in the
appropriate produnis and a common external tariff; full success depends

on the simul tanevus negotiativn uf a series of such agreements.

186. The mission noted a real desire un the part of almest all theb
_governmeﬁts of the sub-region tvu tackle -industrizl develcpment along

tﬁe co—crdinated- basis suggested, and a realization, indeed, that without’
such an approach real industrial develupment would be impossible. But it
would be wrong t¢ underestimate the political problems which have to be-
solved. In any common market thero is a natural tendenocy for development
" to proceed fastest at the most developed points and -for the poorer areas
to stagnate, or at Lest to grow slowly. A natural reacticn is for the -
poorer countries to try to set up new industries, even though their
naticnal mérkets are too limited. 1In the West African sub-region there
are substantial iﬁequalities between individual eountries. The absence of
proved natursl resources, coupled with marked geographical disabiliti@s,
means that the four countries of the hinterland (Mali, Upper Volta, Nigor
‘and Chad) should have special consideration. Equally, Togo, Dahomey, and

Mauritania, although gecgraphically more favourably placed, have a ¢laim
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to prefercwtial treatment,  Put in ancther way, this means that thes
detailed working out of a cemprebensiveplan far-—sub-regional industrial
davelopment, based primarily un the setting up of large scale industrioes,
must mean a conssious and sustained effurt ¢ push indugtrialization
wherev&r reasonably economic in the poorer. countries :f the sub-region.
The mission sought and cbtained in principloe agreement from the moxa
industrialized coastal states to support development in the hlnterlanq
eountrles, not only by opening thoir merkets to guods manuf actured %ﬁere
but alse by subaldlz1ng to a reasonable extent hlgher costs. This in

turn means that 1n&ustr1al\produn%awmanufafturodfthrcughout the sub—reglnn

ghould be sold in such = manner that buyers wake somw oonmrlbuilon to

priece equalization.

187. Threoughout the sub;regiun there are mixed nconumies: It is publie
poiioy and there is nlearly‘scope for 2 combinaticn of govérnment ahd
private Bnterpri se, including foreign enterprise. Much ran be done to
develew approepriate-grvernment policies, and above all tha co—ordlnat1on
of sueh policies. Throughout the sub-region, acunomic planning, woth the

drawing up of over-all development plans and their execution, is in its

infarey. All governments have enaected legisglativn to encourage and
J Z 24 £

proteet private capital. MNuch remains to be done to harmonize this © | !
lagislation to aveild wasteful ecmpetition. ©Some of tLe concessions
offersd appear tc he unnesessarily generous, thersby depriving governments

of mueh~needod revenue.

1%5. Ca)ital 1s srarae, vet the real bottlnneck is really wall worked out
1nvrstment proaects, and this means partzcularly proapots of sub-regional
1nterest. Moreowver, foreign flnanglal partlclpatlon in the larger seale
projecis is essential, but the govérnments of the sub-ragion are rightly
eobceThed thgi sueh enterprises should not be under outside control.

Henere i% iz important t%*atitract more and more Afriean’eapltal, publie

and private, In some of the sub-relional sehemes it would seem desirabdle
for several Zovernments to su)scr1hn to the equity and to ke represented .

on the boards of management.
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189, Thers is no conflict between a pelicy of setting up large scale’
ikdustries un a sub-regiovnal basis and pushing hard the development of
both agrioculture and small and medium industriss.mainly for naticnal
markets. Furthermorc, the smaller industries have the additicnal value

-of stimulating Afrloanfanxruwrensurshlp, Encouragement to entrepreneur—

ship is important.

180, The whole proeess of industrialization advocated.in this report,
implies a steady movement towards the harmonization of development rlans
'and oventually a common market for the whole sub—reglun. Moreover, the

concept of 2 ~cmmon market for the whole sub-region is not inconsistent

with the wider aim <f an all-African commoun market.

191. The facilities offered by the United Naticuns, and in particular.
the Economie Commissicn for Africa, are available, if the governments
coneerned so wish, to follow up the proposals made in this re3oft._,Theso

falilitiasmtgke a namber of forms: . e

» (1) If there is ngreement vn the general principles underlying the
proposals for the establishment of large scale sub-regiondl
industries, the next step must he “etailad feasi*ility studies.
One possibility would he applications by the goverhmernts

. direetly cuncerned tc the United Nations Speeial Fund., A

L second would be to endeaveur to interest, through the "governmants

ecnoernsd and the ECA secretariat, teams from potential
invegtors Jutside Afriea. A third whlch mlght be applic@ble
where rapld aotlon 1s requlred, would be for the kCA L
secretariat to nndeavdur, with the aid of cutside conaultants
as requlred te oarry out the work. R
-8 .

(i1i) 1In other gases 2z government may wel]:feel.able to develop a
. 's. . -Wojest with some cutside assistanee frum the United Nations.
In such eages, tie appropriazie approach would be a.request for

gn expert under the Unifgd Ja}pions Expanded,Teehnicgl Assistanes
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* Programmc. Sometimss, where. ghort~torm-immediate assistansc
' is requirod, a request for the servicos of an expert from the ECA
- seoratariat or its regional advisers, or from the United Naticns
- ~Industrial Developmeni Contra, might-be-more .apprepriate. Whers
food or timber processing are involvod, the Food and Agrioulture
Organization is the arpropriate Lody, and in the case of handi-

eraft industries, the Intornational Labour Organigation.-

(114) In other ovases a government may require advice on a range of
industries, in whioh case the appropriate appruach would bo a
request oither for sxperts on a short-term basis or, preferably,
& small tcam from the ECA secretariat and the Industrial
Development Centra (or the FAO and ILO in their fields of
eomzetence) or, on a longer term basis, through the United
Nations Expandsd Technical Assistance Programme.
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ANNEX I
COMPOSITICH OF MISSION
ECA consultant Chief of mission
ECA Transport
ECA Trade
ECA Statistician
CAMCE Enginsering
ECA Traneport
ECA _ Chemioals
FAQ Agricultural industries
ILO : Small soale industries
UNESCO Eduoation and training |
ECA/FAOQ Agricultural industries
IFC - Took part in the mission

in an observer capacity
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o .. Ngeria. . wex¥elta . .~ Tvory Cosst 196
R I s i e S M o N
From © 1961 1962 1961 1962 1961 762 1961 1962 1961 1962 1961 1962 3
Nigeria B 2,128 ; 14 1 6 =225 60 711 26
Niger ‘.‘ o 17 "‘2,544 1160 12 1 233 o 4
Dahomey R 14 ‘cra se2 225 3 3 825 126 617 120
Togo o L 20 4 21 3. 8 1 . .24 167 14
Ghana o 1,697 468’3;118 2,55? 175 812 4,024 5,863 214 18 101, 50 [,23
Upper Voltal - | - 1 7 5 - 75. 1,762
Ivory Coast il'sg 18 4 | 9 982 19455 2,994 2,184
Sierra Leon-e“- 31 h 8 - 83 | 57 B ' -
Liberia o4 22 12 3 4
sencgal 82 45 2 441,611 D043 902 14,486 8,770 9,984 16
Mali T g 543 359 32 . 457 2,155 1,89

-~ 17 . 56 JE——



Ball Guinea Total

Imperis Exports Imports Exports Imports Exports
¢ c.i.f.) (f.0.b.) (e.i.f.) (£.0.b.) (c.iof.) (f.0.D.)

2 .1941 1962 1961 1962 | 1961 1962 1961 1962 1961 196 1961 1962

5 ! 1 - - B 5,490 5,302 4,321 4,743
2;; 211 278 | - 433 1,071 o 3;235
4 ’ ‘ 13 . 54 o 64 1,801 1,062 1,897 1,777
5 8 1 719 6,011 914 932
2 254 295 159 620 9 - 73 9,204 4,225 8,143 9,945
> 134 197 15 | 87 - 1 9,8C3 9,775 2,857 5,625
§ 2,073 3,112 1,457, 1,101 24 6 38 15,625 8,777 14,741 12,228
12 42 217 39 | 150 87

i 2 5 2% 31 41 M 106
101 30 806 886 382 19,869 17,330 11,548 636
29 75 671 1,559 3,904
3 266 206 5 - 784 814 184

9 3,053 3,972 1,875 1,723 . 927 1,075 638 - 64,664 55,228 45,491 43,294

et e - e i e i
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BILATERAL AGREEMENTS BETWEEN

Contracting Parties

WEST APRICAW COUNTRIES

Credit feciiities

1. GHANA - DABOMEY

2. GHANA — GUINEA

‘3, GHAFA - MALI

4. GHANA - UPPER VOLTA

5. GUINEA - LIBERIA

6, GUINEA - MALI

7. GUINEA ~ SENECAL

8. SIERRA LEONE —
GUINEA

9. IVORY COAST — MALI

10, LIBERIA — GUINEA )
MALT )

SENEGAL)

11, S8ENEGAL -

LEONE

SIERRA

12, SENEGAL — MALI

Swing Credit of
£500,700.

Swing crediﬁ of
81 million,

Swing credit
$1 million.

Swing credit of
£9,5 mnillion,

Credit available up
to $500,000,

Credit available up
to 250 million Guinsa
or Mali franca.

Credit available up
ta #1 million.

redit available up
to £500,000,

No fixed credit
facilities,

o fixed credit
facilities,
Ko fized credit

facilities.

Credit up to 2 mil-
lion N.F.

Remarks
fixcesa over swing ~redit
to be paid in goods or
convertible currencises.

Excess over swing credit
to be paid in goods or
convertible surrencies.

Ixcess- to be paid in
convertible currencies. .

Excess to ha settled in
pound sterling or any
convertible currency
approved by both parties.

BExcess 1o be paid in
convertible currencies.

Excess over sredit to
bte paid in Guinea or
Mali fra=ncs.

Excesg payable in
convertible currencies,

Excess payable in pound
gterling.

Paymente to be made in
converitible currencies.

Payments to be made in
$ or other convertible
ocurrennies,

Payments to te made in
oconvertible currencies.
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ANNEX TV

MIHERAL RESQURCES OF THE SUB-REGION

Ivory Ccast
The Ivory Coast is not noted for its mineral resources. The present
production ig limited to diamonds, manganese and a minute tonnage of

volombo-tantalite.

Diamond production is'by far the most important activify. The
Seguela deposits produced 414,000 carats in 13962 : the produstion rate
has decreased for the first six months of 1963 to around 100,000 carats
for that peried, It is thought that diamond expiorétion offers the most
immediste benefits; apart from SODEMI, a Government agency, seven -
organizaetions of international repute are presently engaged in this

work.

The country's second export is manganese, The 1962 production
amounted to 107,000 tons of concentrates from the Grand Lahou, which is
situated near the coast and has estimated reserves of 1 miliion tons
averaging 46 per cent million. A new deposit with potential reserves

of 750,000 tons has recently been found at Ziemoulaga in the north-west.

4 small deposit of colombo-tantalite is being worked near Bouskoj

the annual production is of the order of several tons,

The remaining mineral resources are still in the exploratlon staga.
A small gold deposit near ITY is quite promising and another potential

gold operation is being investigated in the south-west at Issia.

The known iron ore deposits are of lesser immediate interest. ’A
substantial occurrence is located on the eastern slopes of the Nimba
‘range and may contain several hundred million tons of 42 per cent ore,
Thp Sassandra ironstone deposit has been studied in detail because of
its favourable location on the coast. The reserves are ostimated at

200 million tons averaging 40 per cent Fe.
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There are 1o known limestone occurrences of economie value in tho
territory. As regards other industrial minerals, a gravel bed has just
been digscovered some 25 km. from Abidjan and a dig clay deposit is being

examined for poteatial use in brick mekx.ug and/or ceramics,

Dahomexr

The country s mineral proiuczlon is at present limited to the

extracthn of granise, gravel and sand for building purposes.

The only known limestone deposit of commercial interest is at
Arlhan, 60 miles north of Cotonou, where the installation of a cement
plant is under study. The deposit is estimated at 9 million tons, with
a calcium carbonate content exsceeding €0 per cent. The area is affocted
by seasonal flooding. The Kandi iron ore deposit in northern Dahomey -
contains workable reserves of 250 million tons., The mineral essays
around 50 per cen® Fo. with a high phosphorous content and has no economic

value at presant,

Ghansa

Ghana has four main mineral products which are at present being

exported in their entirctv.

Gold precducticn is fairly steady at around 900,000 ozs, peér year
_repfesenting approximately US$ 30 million. The gold mines are being
:managed by the State Mining Corporation which requires an annual subsldy
of around U3 38 5 million, with the exception of the Ashanti gold flelds

which acoounts for nearly half the country's production.

_ Ghang iz the second largent world producer of industrial diamonds
and the third for gem stones. In 1962 the exports amounted to 3,112,000 ]

carats.

The manganeso deposits at Nsuta produced 373,000 tons of high grade

ore in 1962, The rescrves are considerable, but mostly low grade material:
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It is expected that Chana will not be able to maintain its position in
the manganess world market much longer, unless some method can be devised
to.up—gyaﬁe.such ore, The country's fourth maln egporf is bauxité of
which 24Q,OOO tons were produced last yeqf. A Tecent couﬁtry suifey by
Kaiser Aluminium gives the total.resefves as 200 million tons, of which

only a 3 million ton deposit can be considered truly high grade.

The only known iron oOTe occurrence is a low grade deposit at Sheine
in the northern region. Estimates speak of 100 million tons averaging
46~51 per cent. The country's limestone Tesources are considerable, but
‘unfavourably located at Nauli: their extraction would involve serious

'transportatlon problems.

Ghana is a countrv of great mineral wealth ﬁhich may form‘the basis
of several 1ndustr1es, when cheap power from the Volta River Project
becomes avallable. The most obvious activity would then be the transforma-
tion of alumlna from Gulnea, into aluminium metal and fabrications. This
would appear preferable to the transformation of Ghana's own low grade
_and dlspersad bauxlte dep031ts" Similarly, a future natlonal steel
1ndustry woald be better served by high grade ore from Sierra Leone or

leerla, than the oountry s own iron ore resources of very doubtful value.

Guinea
Guinea's mineral exports amounted to US$ 31 million in 1962. The

country's principal resources are iron ore, bauxite and diamonds.

The Conakry iron ore deposit is at present producing at the rate of
500,000 tons per annum. The oTre averages 56 per cent Fe. together with
some chromium and nickel which restriots its market. The total reserves
of the Kaloum peninsula are of the order of 1,000 million tons, Several
other iron ore deposits are known in Guinea and the most important one by
far is the Nigmba~Simandou occurrence. Exploration has hardly begun, but
the tonnage is known to be coﬂéiderable and estimates vary from saveral
hundred to 1,000 million., The exposéd ore is high grade, averaging 65
per cent Fe. It is estimated that US$ 200 million would be required to
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put this project into the producticn stage, and such on investment ia
unlikely under present world market conditions; Furthermore; the ore
will have to be exported through Liberia, using the oxisting Limba-
Buchanan railroad and port facilities. This would require inter—govern—

mental arrangements.

Diamond mining has declined considerably in the last few years and
the production for 1962 had decreased to a value of about USH 2 mllllon.

Guinea has substantial bauxite dep051ts. One of them is worked by
the FRIA Company which transforms the ore into alumina prlo; %o exporta—
tion. This amounted to over 400,000 tons in 1962. |

Bauxite was also produced at Xassa on the Laos islénds. This pro—
 perty had been expropriated from an international group together yith
the Boké concession which is said to sontain 600 ﬁillioﬁ tons of high
-grade ore. An agreement has just been gigned between the Government and
Harvey Aluminium to work the latter dep081t on a partnership b381s. It
would probably be advantageous to ship alumina rather than bau11te but
it is doubtful whether this transformation sheuld be advanced one‘more
gtep and yet be economically profitable. The Guinean authorities are
interested in eventual aluminium metal production; it 1s very unceriain
vhether the country's water resources lend themselves to the‘;éneration

of cheap electric power requlred for this process.

Limestone exploratlon has been glven preference in recent years
but the results have been dlscouraging. No deposit is known which could

be used economically for cement manufacture;'“'

The prospects of Cuinea's mining industry are based on its ifon ore
and bauxite deposits. In co-operation with Liberia and international
financing, the Nimba deposit could give rise to a major industrial under-
~.taking. As regards bauxite, the country could double its production of
alumina by workingthe Boké doposit; the production of aluminium, however,
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ghould not be undertaken without further studies. Last but not 1éaét3
it would be in the country's interest to give a management contract to
& foreign group for the extraction and export of the high grade Kassa

ore.

Upper Volta
The country's one mineral producer is the Poura gold mine which
produced US$ 1.5 million worth in 1962 and has limited reserves.

A titaniferous iron ore deposit is located north-east of the
capitaly it has a possible tonnage of 50 million averaging 53 per cent
Fe. and around 10 per cent Tiﬁb. In the same region is a mahganese
deposit averaging 50 per cent Mn. with a probable tonnage of 5-10
million.

Limostone is found in the extreme north of the country near the
Mali border. The isclated location and the apparent lack of water have
so far discouraged a systematic exploration programme. The countfy is
well supplied with building material. Deposité of quartzite clay-abound'
around Bobo-Dioulasso, The dolomite deposit of Samandeni, north of |
Bobvo-Dioulassc, has probable reserves in excess of 15 million tons of

dolomite.

Upper Volta's industrialization of mineral resources might well be -

based on building material and the manufacture of refractories.

Liberia

The country's mineral industry is so far restricted to iron ora,
all of which is being exported. This amounted to 3,100,000 tons in 1962,
but is likely to inocrease in the present year to around 6 million tons.
There are now three producers: Bomé Hill, Mano River and Nimba. The
production from the first two has to be up-graded prior to shipping,
whereas the Numba ore is at present high grade. Other substantial
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deposits have been explored, and the fourth producer at Bong is expocted
to start operations in 1965,

Apart from iron ore, very little is known of Liberia's mineral
Tosources as practically no exploration or mapping has been carried out
to-date. There is recent information on two deposits whioh might help
lecal industrial projects: the first is mica near Brewervills and the . .
second consisits of a substantial tonnage of very pure sgilica sands near
Monrovia, which might serve for the manufacture of high grade glass and
lenses,

Mali

The only known p:oduction_is that of_rock salt from Taoudeni, which
is being shipped by camel to neighbouring countries, e.g.,Upper Volta
and.Niger. No detailed information is available regarding the dep031ts
and the output whlch is probably of the order of lO 000 tons per year.,

Amongst the knqwn mineral deggslts, the most prommslng appeara to be
tge:p;osphates of Tilemsi in eastern Mali. The probable reserves are
2,500,000 tons,

" Bauxite and iron ore occcur in western Mali. The'first ig a 150
million ton deposit in the Kenieba district, while 10 million tons of

magnetite gveraging 63 per cent have been proved at Nioro.

Mali's known mineral resources have potential value for local -
industries. If hydro-electric power is developed in western Mali, then
both the iron ore cnd the bauxite might be-sconomically extracted and Bo

tranaformed locally inte more valuable products,

Meuritania

The country's best known resources are its iron ore. Fort Gouraud
is a leading high grade producer but several other deposits have also
been explored and might be worked at some future date. Amongst them is



F/C%,14/246
Annex IV
Page 7

tha Ak joujit copper mine, which could yiald _several million tons of
magnetite concentrates as a by-product from the treatment of the oxide

and sulphide coppoer minerals. This project is under study at present.

A substantial gypsun deposit has recently been reported near 7
Nouakchott. It could become an important source of this material for

the sub-region,

Niger

The country produces at present a small amount of tin ore from the
Air mbuntains. Approximately 5 tons per month are haulod to Joss, Nigﬁria,
for smelting and shipping. The region is being prospected quite thoroughly
and it does not'seem'likely that any substantial tin deposits will be
found. Rock salt is another minersgl product which at Present serves local
markets, as well as parts of northern Nigeria. The most important deposit
is that at Kaouar, east of the Tehere desert, which at one time supplied

& large part of North Africa but today cannot compete with other imports,

4 small production of natron is being obtained from important
deposits in the south-east of the country. They require further studias

. before any estimate can be made as to their industrial value.

A limestone deposit of 10 millicm tons has been proved near Malbaza,
close to the border with Nigeria. The instellation of a cament plant is
under consideration, The plant would produce 304000 tons per year and
serve the needs of the Niger Republic, On the other hand, such a plant -
would have to be protected from the lower operating costs of tha Sokoto
Plant acfoss the border in Nigeria,

Small deposits of clay, kaolin, gravel and other building materials
are sufficient for local housing needs.

Petroleunm exploration in the north has been unsuccessful to-~
date and the Say iron ore cccurrence is of geological rather than
economic interest,
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Nigeria
Nigeria has a varciety of minsral resources mest of which lend them-
samwsto]nmdxh@mﬁ&mgt&n%ﬂ&%hmﬂmnhihweﬁodnmmtﬁakumﬁon

projects., Amongst 4aess the fcllowiag may be worih mentioning :

Tin: +the entire preduntion from the Bauchi field in north Nigeria
i being snmelted in Joss: ip 1962, ¥,933 s4ons of metal were shipped cut

of the cowitry;

Coal: +the ¥ndet soal field is the énly producer in Wesd Afrioca; its
present production rate is 6004000 %onc per ycar. The coal is not regarded
as of the coliing type, Yut this statoment z2y have to bLe reviced as .
result of oxtensive reosecat irisls. Resarvoa are conajderable and amount

o several bundred million tons,

'Limostone: iamportant daposits sobend »ight across the country and

‘several of them have given riss to gement plants.

Lead and zinc! +the Abakalsti tepogita havs bsen known for a long
time. The gxploitaticn for “ne sXport of concentrates is not an oscononmic
progosition. However, i% might wsll be posaible to mine the ore and
traneform it for lcau’ ~owy @il tRis 18 boing gioven serious consideraiion,

Fetroleuu: at presens production amounts to 3.5 willion tons of cruda.
0il, and about 30 millicn cubie metres of natural g2a8 per year. The laﬁterg

is being used industrially in southern Nigeria,

Several cther mineral dcourrances egppear to be devosits of economic
value: amongst thom are tha silicu sands near Enugu which could serve a
~—glass menufaoturing industry, the diatomite deposits in Bornu'province,
and possibly the irsn ore of Lokoja which is being consid.red for a stsel
plant.

Senegal

The couniry's principal mineral resources are the phosphate deposits

on the coast. Thsy find a ready market because they are very high grada.
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. The shipping product is over 80 per cent BPL and thus very suitable for

export.

The country is zlso an important producer of ilmenite, rutile and
zircon, due to the extraction of the black sands along the coast. At
present, Senegal is the second biggest producer in the world zircon.

The limesione deposit of Bargny supplies a cement plant producing actually
200,000 tons per year. 4n important brick and tile industry is based on
the clay deposits at Pout. )

 Senegal's iron ore occurrence on the Faleme river represents an
estimated 120 million tons averaging 60 per cent Fe. The distance of

800 kilometres from the coast renders its economic value problematical.

The ilmenite and rutile production could be used by West African
paint industries. Senegal might also be in a position to manufacture
cement and building materials for neighbouring countries which do not

have the necessary raw materials.

Sierra Leone

Mineral resources account for over 80 per cent of the total value
of the country's exports. A little over half of this is due to diamonds:
- Sierra Leone is the second most important producer in the world for gem \\Mﬁ\‘"‘-
stones and the third for industrial diamonds. In these ciroumstances; &

diamond cutting industry might well be worth comnsidering.

The Marampa iron ore operation ships a 65 per cent concentrate at
an annual rate of 2 million tons, which will be increased to about 2,8
million. Another important deposit which alsc has an estimated tonﬁage
of about 100 millien; is that of Tonkolili, whose ore does not lend itself

to up-grading. by presently known methods.

Sierra Leone became & bauxite producer during the second half of B
1963, when the first shipment from the Mokanji Hills deposit waé made.
This is exceptionally high.grade material averaging 57 per cent alumina.
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Initial production is scheduled at 100,000 tons per year which is to be
increased gradually to 400,000 tons per year. It is likely that further
high grade deposits will be found.

About $5 million have been spent so far on the exploration of a-
rutile concession.” A production project for 100,000 tons per year
averaging 1 per cent rutile is under consideration. The country appears
to be lacking building materials although no exact information is avail-
able on this subjeoct.

It would seem that conditions in this country are well suited for
beneficiation industries which transform local production into more
highly priced products for the export market. Local manufacture or
fabrication does not appear to be called for at this stage; Jjust as the
~iron ore is already being concentrated fo a premium grade so bauxite
might be reduced locally to alumina. It might also be worth considering

whether the rutile could serve a local paint industry.

Chad

_Natron constitutes the country's only known mineral resource of

‘ _ec_:_c__:nomic value. The annual production is around 5,000 tons worth

| US$ 8-9 million. It is probable that this production could be increaged
) 9onai@erably by improving_mining and marketing methods.

Togo

Togo has recgntly jbined the ranks of African mineral producers with
tﬁa inauguration of the lower Togo phosphate production. The reserves are
estimatei at 100 miliion tons, yielding Some 50 million tons of high grade
concentrate. The plant's production capacity is around 500,000. toms of .
concentrate per year, but existing market outlets limit_it to half that
figure. S ' o '
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The cheap power available from the Volta dam project could be of
great benefit to the Togolese phosphate industry.

Togo's Bangeli iron ore and Ahito chrome deposits are at present

of geological rather than economic interest.
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 ANNEX V
PROSPECTION AND EVALUATION OF NATURAL RESOURCES
AND RELATED PROBLEMS OF SCIENTIFIC AND TECHENICAL RESEARCH

For the prospection of resources,'large scale studies are required;
either for a particular resources (minsral resources, uhderground water,
ete.), or for a region as a whole. ‘Research programmes of this nature
are at present undertaken by different kinde of foreign assistance or by
the country themselves and represent a considerable expenditure; they
eommit the future; the choice of their scope, of their geographical
coverage and of their methods is therefore of great 1mportance for the
further balanedd developmeht of the sub—region. '

The starting p01nt of such studles ean be found in the doauments
arislng out of the exceptlonally active sclentiflc collaboration whlch |
prevalled for a long time in the region conaldered. However, the naps. |
and aynthesls repert already establlshed er in the eourse of preparation
in geology, climatology, etc, are in fact the results of basie regearch

.work undertaken in the last decades on a regional level. It is important
-that g0v6rnments strengthen all formal and informsl links whith would

* 'enable national fundamental research institutes to work on a sub—regional

seale, ' : '

The large-scale prospectlon of natural resources must utlllze the
con81derable dooumentatlon avallable on the countries of whlch a first
general synthesis is presented in an "Enquiry on the natural resourees of
Afrioca". It appears that the eolleetion and utilization of such dooumentaw
tion justify an effort at the subwregional level; furthermore the exchange
of information, developing parallel to the progress of the studies, would
result in a eonsiderable saving of efforts.

A regional go-operation of this kind would avoid the diffioulties
arising out of the absence of a gommon strategy of resources; however,
it assumes that eaeh country has developed its own geteup for the rlanning
and deciaion making in matters coneerning studies and research, a set~up
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which is obviously linked to the operation of a planning machinery. It
is neocessary therefore to create the organs of the national scientific
policy in each country. For the time being this is the case only of a

minority of countries in the sub-region.

The sub-region lacks almost completely institutes of 1ndustr1a1 .
research (ohly one really autonomous and sPeclallzed is in ex1stence)
But the problems of utilization of resources, especlally those llnked _
to raw materlals of animal and vegetable nature, require at least transfers
and re-adaptatlon of technlques, even if such technlques are already known,
to sult African condltlons. Fbrthermora, nevw research may open the way
to the utlllzatlon of new raw materlals and e new outlets. The preclss
objectives of thie type of researoh, which is very deflnltely oriented,
require sbecial structurel.: Th® credtion of a research ihstitute on
natural resources- ccverlng several sountries of the same ecological zone
and neighbouring ecologlcal zones would thus meet ‘the requlrements of

industriallzatlon.

Among the consequences of the lack of a natlonal policy of research
:in the fleld of natural resources in some countries is the faot that they
.fall to draw all the posszble beneflts from the 1nfrastructure of 1nst1tutes
and laboratorles existing on their territory, within unlver51tles and
research centres. With the view to improving the knowledge of resources

in a sub—reglon, it would be important that the pOSSlblll%léS of such

infrastructure bhe 1nventorlzed.
O B ' . Lo el " - ..u .
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ANNEX VI
TRAINING OF SCIENTIFIC, TECHNICAL AND
MANAGEMENT PERSONNEL

Technioal education is insufficiently developed in West Africa.
The missions on planning of education undertaken in some countries of
the sub-region by UNESCO and the studies carried out by different institu—
tions stress the need, both for English and French speaking countries,
for a better articulation of teshnical education at all levels within general
education, especially in secondary education. Original propesals have
been made for the creation of a polyvalent secondary education with a
teohnical content, both in urban and rural areas. Options of this'kind,
whereby technical education ceases to be ar isolated branoh; imply. re- _
considering the whole of the school system; some countries have undertaken
pr/hre planning to undertake such revision. It is important, within the
'f:amework of the Addis Ababa plan, to intensify the efforts for planning
the education simultaneously in all the countries of the sub-region. Thus
| the conocentration for groups of sountries of the badly needed means.iequired,
for instance for the training of teachers for technical education -~ a '

. major problem in the immediate future — could be envisaged more easily.

Among the structures required for national planning, but also for
the promotion of technical education in the whole of the sub-region,

mentioned can be made of:

~ In agency for the projection of man-power needs, ocpecially at

intermediate and higher level (a problem of statistios);

— An office having an exact knowledge of highly trained person~
nel (cadres), trained in the country or abroad, and of their

employment ;

;/' Some of the points raised in the present note will be censidered at
the oonference on the organization of research and training in Africa
~ in relation to the study oonservation and utilization of natural
resources, organized by UNESCC in collabcration with ECA for July
1964, where data concerning West Africa shall be considered.
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- An advisory body attached to the Ministry of Biuoation and special-
ized on teshrical education, ccmprising representatives of the

interested indusiries and profesgioens.

Real progress can be chbserved but the national situaticrs are still

heterogenacus.

In the countries of the Sahel-Sudan zmone, wers industries for the
processing of animal preducts,; and some agricultural products are im-
mediately possible, efforts for technical training should be directed
‘specifically towards these types of activities, In those countries of
the ocoastal area which are not yet industrialized but will dispose graduzl-
ly of a growing number of national cadres for primary and secondary educa—
- tion, the most pressingly felt need is in the field of teachers for techn—

ical educatlon.'

In almost all the counfries the proportion of technical staff in urban
areas is insufficient, The means necesgary for techniéal training in
oconnexion with industrialization must be strengthened, eepecially at inter—
mediate level (technologists and technicians), Industrialization require
not oxnly personnel specialized in orafts and techniques but also managers
and "entrepreneurs, i.e. personnel Laving a spirit of enterprlse. - These
three oategories are equally indispensable. The most suitable field for
sub-regional co-oeperatic.a appears to be the training of technologists and
teohnicians; sinse the training of managerial personnel at intermediate
and higher level belongs to national schools, within gohools of adminiatra-
tioh or schools for intermediate eadres created locally or in universities.
Regional 1nstitutions exist already in the field of agronomlcs and zo0—
teochnique, In the field of eivil engineering, mining and geolegy, and
forjthe industry proeessing agricultural products, specially chemieals,
edueational units of sufficienv size are required to meet the cost of
oducation at a reascnable level., Their location must be such as %0 -
faoilifate.to the students the necessaiy contacts with the realities of
industry, Considering the complementary character. of techqology in some

fields of industry and the drawbacks of an ‘exireme specl&llzatlon of
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students, it is probable that the best solution be the areation of poly-

technioal institutes of different levels.

The lamguage obstacle remains an important corsideration for the
establishment of technical relations, formal or irformal. The major
universities in the.sub—region facilitate such ocontracts to some extent;
and at warious lsvel the problem has been econsidered and the solution
appears to be found through agreements of reciprocity between English
speaking'and French gpeaking sountries of a more presise oharacter or
through the development of cultural agreements, on the eondition hewever
that the latder be effeectively implemented through etanding joint ocom—

missionn,
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ANNEX VII

_ FEASIBILITY DATA ON
SELECTED MEDIUM AND. SHMALL SCALE INDUSTRIES

Tn this annex, which should be read in conjunction with part III of
the report, feasibility data and profitability profiles are presented for
the following medium and small scale industries:

(a). Paper

(b) Composition board
(¢) Furniture |

(4) Plywood.

(&) Cloth bags

(f) Solar salt

( g) Glass containers

(4) Cotton yarn spinning.
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(a) Paper

The paper making process gelected for this projection of a
typical economidally“éized mahﬁfacturing plant is of
conventional design, consisting basically of a stock prepara-
tion system in which pulp is processed, a paper formation
‘system employing a Fourdrinier type machine equipped with a sizs
) press and vertical collendar and correcting facilities for the

manufacture of paper bags and corrugated boxes.

The processing capacity of the projected plant is designed
for an initial daily production of about ten tons of gross
product. For future plant expansion at reasonable cost, a
raper forming machine of adeqguats size should be installed
initially. 'The difference between the cost of a ten ton and
a 20 ton machiﬁe is only about 20 per cent and installation
costs are substantial. 4Mdcordingly for this projection a
Pourdrinier machine for a 78 inch maximum trim width and
a top speed of 300 feet per minute to yield twenty tons of
paper products per day has been selected., All auxiliary
equipment in operation with the machine has been sized at ten
tons per day capacity. To raise the production to twenty tons
per day additional units could be purchased.
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Estimated capital investment

 for manufacture cf Selected paper and Paper board products

at 10 tons per day capaci ty

Fixed plant investment: ' Inatalled
' equipment

| . cost in US §
Stock preparation gystem

Bateh pulper - o - 11,200
Batch beaters, 2,000 1bs capacity, 3 required ' '

75 HP motors and drives, washing screens , 16,800
Conalstency Regulator ‘ 4,200
Refiner, stainless steel plug, 1 required 12,600
Stock chests, agitators, motors, nozzles 10, 500
Centrifugal cleaners | 2,100
Rotary pulp screens 4,200

Paper machine, Fourdrinier type, 2 presses 280,000

20 drum dryers, vertical sige press
T Roll calender stack, upright reel
2 Roll vinder, 100 HP generator and drive

Finishing egulpmen+

60 inch sheeter w1*h layboy, guillotine cutter 18,200
Convertlng eguipment
Corrugating machinery . ' 63,000

Unwinding stands
Fluting oylinder
Laminating press

Motors and drives

Bag making machinery 35,000
Grocery'bags, mul ti-wall bags

LDumps _ _ 9,800

Total installeqd equipment cost 467,600
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Installeg
equipment
cost in US §
Process piping at 40 per cent of total equipment cost 187 . 600
Electricals at 10 per cent of " n " 46,200
Lutside lines at 5 per cent of " " " 23,800
Structural steel ang painting 14,000
Instrumentation ' 75000
Total plant equipment cost ' 746,200
Building and foundations (US$ per square foot average) 168,000
Stock preparation 8,000 " " "
ilachine room 15,000 " "
Converting room 8,000 n " "
Storage 10,000 " "
Land and site Preparation, 10 acres 2,240
Auxiliary facilities 42,000
Total physical plant cost 958,440

Engineering and consiruction (at 20 per cent of
total physical plant cost) 196,000

Contingencies (at 15 per cent of total physical plant )
cost) 140,000
———

Total plant investment
(Bxcluding working capital) 81,294,440
Estimateqd working capital

Raw material Tiber and chemicals :
(2 months' supply) 42,000

Accounts receivable
(1 month's production)

76,200
Cperating supplies 1,000

Total working capi tal 116,200

Total capital investment £1,410, 640
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Estimated annual fibre and chemical requirements

for production of 1848 tons of specified finished papers

(In US $

Fiber

Waste sulphite (bleached)
Virgin sulfite (bleached) .
Waste news

Virgin Kraft (unbleached)
Virgin Kraft ( semi ﬁ;aached)

‘Waste Kraft (unbleached)

Waste Kreft (bleached)

" Total Fider

Chemicals

Starch
Rosin size
Alum
Pigments

Total chemicals

Delivered cost Tons per year

per ton

50. 69

154.00

29.40
139.16
142.80

32.48.

72.80

Delivered g¢ost 1bs. per year

per ton

0.15
0.05
0.07
0.20

130 6,622
42 ”ww.‘6’468
175 22,820 - .
456 63,642 °
& ' ' - . 854
620 20,132 ¢
80 65118
2,113 . 126,476

22,000  2,186.80

27,000 15360,80
. 48,000 3,360.00
3,300  646.80

-Annual cost

: Annual cogt

- 100,300 - 7,554.40
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Summary of paper machine

~ (Machine trim at 60 inches)®

Averagep/-Machine Max.Taily Produo-

Actual  Average
: basis Speed  Produc- tion daily Tons,/hour
Product grade’  weight (FPM) - tion Effi- o/ produc—
" (Tons/ ciency® tion
24 hrs.) (tons/

g 24 hrs,)
Writing paper 30 300 10 85 8.5 0.354
Vrapping paper 40 300 13 85 11 " 0.458
Exercise paper 28 300- 9.5 85 8.1 0.337
Paper bage? 60 225- 15 85 117 04458
Liner board 80 200" 17 80 43,5 0.562
Corrugating medium 70 200 15 80 12 04500
Cardboard (chip) 150 120 20 80 16 0.666

Pigmented paper y . . -

board - 90 L 15 80 12 © 04500

© 150

Lbs,. of product par 3,000, square feet.,

Produét trlm average of 60 1nches; maximum machine trim width 78 inches.

Includeés lost time for clean-up, grade—change and start-ups.
Includes grocery bags and multi-wall bags of Kraft paper.
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~For the manufaciure of paper and baperboard products

(0 ton  plant on 200 day operating achedules)

Bagig:

“roduction
22euction

 Total machine production - 1908 tons per year

Potal finished produce - {848 topns Per year

Igtimated capital investmeqﬁ:

Fized plant investmeat $1,288,000
Working capital o : 116,200
Total capital inveatment $1,404,200

Total annual saics

Writing paper- 200 tons at-$308.00

Wrapping paper 100 tone at 252,00
. Exerciss paper 360 tons at 229.64
Packaging bags 50C tons at 266.00
Corrugateq boxes 500 tons at 266,00
Cardboard (chip) 133 tons at 280.00
Plemented boarg 3¢ tome at 280.00

éggual c08%_of manufacture
Raw materials

Fiber 8126,420 $133,980

Chemicals - T,560 :
Conversion cost 264,040
Sales administration cost 280,000
Research ang Jevelopment 7,000

Profi+ bafore taxes
Inccme tax at 37-5 per cent
Profit after taxes

per
pex
per
per
per
per

Return on total capitalk(approximately)

« $644600
25,200
86,800
133,000

133,000

- 23,100

o 8,400

8474, 100

433,020

$ 38,080
14,420

$ 23,660

1.7 per cent
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Sstimated profitability

for the manufacture of Daper and paperboard broducts

(10 Yon plant on 300 day operating schedule)

Bagig
Production
-"'_"'F—-o-—-___-m

Total machine Production ~ 2,860 tons per year
Total firished products - 2,780 tong per year

Estimated capital investment:

Fixed plant investment $128,800
Werking capital 11,620
————
Total capital inves+ment $140,420
Total amnual sales from 2,780 tons of finished products - $714,000
Annual cosgt of hanufacinre 537,000
Raw materialsg %201, 600
Conversion cogt 293,860
Sales ang Adminis—
tration cosi 25,000
Resecarch and
development 74000
Prefit before taxes - aoa aaa - woe eew $176,540
Income tax at 3705 »er cent *o e LI cow e 66’500
——
Profit after tares . bae ces . $110,040
Return on total capital (approximately) ces oo wes 8 per cemt

-’
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Profitability

The cost of equipment and facilities and the cost of raw materials
shown in the profitability analysis are estimates of prices in Africa
and are likely to be as acdcurate as any data available without going

into a detailed feasibility analysis of a given situation.

The ten ton plant (capable of expansion to 20 tons) and operated on
a (short) 200 day per yeaﬁ scheduls would return only 2 per cent on the
investment based on local competitive market prices. This estimates that
a 300 day per year operating schedule might return 8 paf ocent and a 20

ton plant might be expected to return 25 per cent on the investment.

The marketing of consumer and industrial paper products has always
been considered peculiar by normal product market development standards.
Availability seems to create demand and combined with lower prioces the

market seems to grow at a phenomenal. rate.



B/CN.14/246
Annexe VIT
rage 10

(b) Composition board

Flakevoard is discussed here. It is an engineered product and is of
the highest quality of the various composition boards. It is manufac—
tured by a completely controlled process using a specific type of raw
material without variation. The flakes are formed from green raw
material and immediately flash dried to a moisture content of approxi-
mately 6 per cent. The flakes have parallel grain structure and are of
uniform size. In processing, the flakes are thoroughly impregnated
with quality building chemicals, such as white ant (termite) repellent
and flame-proofing and coated with a bonding adhesive in an atomized
chamber. This material is carefully screened in a balanced density
and then hot-~pressed to cure the adhesive and form the panel. In the
process projected, the product can be varied to suit end use require-

ments and econcmic regquirements.
Some of the product types are described belows:

Five~layer board has special advantages for furniture manufaocture
and for indusirial applications where crifical edge face screw holding
strength is reguired. It is z2lso widely used in door and framing

applications in the construction industry.

In graduated fype flakeboards there is continuous graduation from
-coarse flakes at the centre to finer flakes at each surface. It has
the highest strength propertises and its high density face provides an
excellent surface for finishing. This product is free from "telegraphy"
~ a defect of other types of board wherein large particles are often
isolated in an areaz of small particles, so that they "show threugh" and
thus cannot be used in such demanding applications as case stock for

plastic or veneer overlays.

Homogeneous type flakeboard has the same distribution of various
flake sizcs throughout its thickness. Although it is not as high in

gtrength value as layered flakeboard, it is extensively used in the

3
‘A

building trade. Applications include roof decking, wall enclosures and

floor underlayment where asphalt tile or hardwood is used.
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. Three=layer board with a coarse cenitre layer and finer surface
layer is primarily used as a buiiding material, It has exsellent surface
properties for fiuishing o overlaymeﬁt. The product is also used in
cabinet work, display signs and for such sports equipment as ping-pong
tables. In much of the world, flakeboard has become an increasingly
important material in the building industry, the furniture and case goods
industry and in industrial markets. As the material becomes more widely
available and knowledge of its use and handling improves, its consumption
will inorease partly as a substitute for lumber, plywood, hardboard and
other cpmposition‘boards, and partly as a result of the penetration of

new markets.

In Africa, the principal markets for flakeboard are in the following

four areas:

Building materials especially extermal éiding; roofing; interior

wall panels; flooring; and cases, cabinets and enclosures.

* Prefabricated housing: TFlakeboard can be used for the manufaeture
of modular sections for prefebricated housing. A typical group of such
prefabricated panels would include exterior and interior walls, exterior

and interior door openings, window openings and roof panels.

Furniture and case goods manufacture: ohests and case parts such as
drawers, sides, backs and topo; tables, chairs; beds and cribs;

wardrobes and cablnets.

Industrial markets' transportation equlpment such as. trailers; -
faotory uses such as storage bins and trays; signs and dlsplay, sporting
equipment.

Flakeboard is highly acceptable material for the manufacture of
many types of furniture. It is widely used as core material for wood
veneers and other types of overlays. Part of the reason for this
development has been the diminishing supply of wide and clear lumber.

A secondary reason haé been the reduction of cost and the opportunity te

manufacture wider and longer pieces. High quality table tops, cabinet
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tops, sideé and backs, bed pannels, chair seats and many other furniture
items are produced by "picture framing" flakeboard core parts. Two inch
strips of exotic woods are edge glued to the case around the perimeter,
an exotic veneer is face glued to the assembly and a backing material is
.glued to the underside. The resulting product is more dimensionally
stable and economical than solid wood construction. The precision with
which flakeboard is made avoids many of the critical defects that
usually occur in overlaid products. "Telegraphing", where marks, stains,
rippling and bulging-occur on the surface because of “improper or alien

material in the eore, does not occur when flakeboard is used.

A% present, there is ne sizeable furniture industry in Africa to
use appreciable quantities of flakeboard; Later in this report an
export based manufacturing possibility in furniture is described. The
availability of flakeboard would greatly enhance the prospects for
starting up that industry.

An industrial market for composition board products as such does
not now exist in. Africa. However, it is a market capable of development
once the product is available. The superior qualities of phenolio
resin and the strength of high .density flakeboard meet many of the
gtringent requirements of industrial parts. Dimensional stability,
product consistency and the economy of cut stock parts open up a wide
variety of industrial markets'for flakeboard. Composition board having
the characteristiocs described will have substéntial natural appeal in
many uses; and, at competitively attractive prices, it will secure an
important place in the market. However, the ratéd and level of growth
required to quickly achieve a profitable volume, will undoubtedly
require an effective programme of market development. Aggressive sel-
ling to distributors and large direct buyers should be supplemented by
technical service to help customers make most effective use of the
special qualities of the board and to stimulate the development of new

‘ udesrand new enterpriseé 10 be based upon the product.
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System, usually the mat forming area of the Processing,

experience and end uge studies have clearly demonstrated that "green
wood is the best ray material forp composition board manufacture. QGreen
woed as round logs (as Opposed to green saw mill waste) is preferred
since it provides a sustained balance of Sapwood and heartwood and
oontinuity‘of type and condition of raw material. Round logs are
usually stored in the open air. In dry climates, the oclder areas of
the storage pile are sprinkled with g fine water mist to brevent excess
drying. in inventory not exceeding two monthg! broduction is normal.
Vhen debarking is carried out, logs are delivered to a8 debarking con-
veyor chain in 4 foot lengths. Debarking should pe a8 complete ag
Possgible for ag little as 5 per cent bark can affeot.strength Iroper-—

ties and resin consumption.

flake parallel to the wood grain of uniform thickness, length and
width. Flakes ean be manufactured by shaving the debarked woeden logs
directly, or by a more recent method of reducing the logs to a long
fibre pulp chip ang then flaking the chips in g sguirrel cage type
flaker. The green flakes should be Passed through a series of vibra-
ting screens to Temove excessive fines and oversizg flakes and sli#ers.
Green flakes should be stored for as short g Pericd as Possible and
then‘flashfdried to a meizture content of approximately 6 Per cent,

A gas fired rbtaryltype flash drier appears t6 be the most efficignt
type of equipment used, Particular care must bé taken in the choice
of bhandling equipment to ensure that the dry brittle flakes are not
gppreciably reduced in size. Flakes are air blown from the conveyor

into a horizontal drup type mixer. The Tesin and other additives are

atomized and the entire mixture_r0tated/througha&he_drum,,sp—that~oach
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The impregnated flakes should be transferred as quickly as pogsible
into e lay-up storage bin. A number of rethods and types of equipment
are used to lay up the mat on g steel caul or tra#elling belt. A recent
development using a vibraiing screen with g series of proper sized
punched holes seems to brodvece a well~balanced controllable mix. In the

mamufaciure of homogeneocus flakeboard, the mat ig produced by laying up

‘flakes without sereening. For the manufacture of three layer type board,"

finer impregnated particles ars screened out and transferred to g Sepa-
rate mat forming storage area. The three~layer board has each of its
surface layers oomposed of fines to a thickness of l/l6th of an ineh
and the centre of the board is 2 homogeneous mixture. Five~-layer type
flakeboard is produced by separating the impregnated fines from the
flakeboard nmix as is done in the *three-layer board brocess. The board
has a 1/16th inch surface layer of fines on each gide and a 1/16th
inch layer of fines in the middle of the board. The other two layers
are of homogeneous flakes. raduated type flakeboard is produced by
arranging the mat forming section of the system to screen the finer
barticles of the impregnated flake mix on +he gteel caul or travelling
belt first, and then to drogressively scresen the larger particles on
the mat up to épproximately Lalf the thickness of the finished product.
The remainder of the mei 1a made by progressively reducing the size of

the particle go fines at the surfaca.

A flake mat of approximately 15 inches high is laid up to produce
3/4 inch finished product. The mat on the travelling caul or belt is
bassed under a continuocus roller that will reduce the mass to approxi-
mately 4% inches thickness. A recent development indicates that high
frequency curing can be incorporated with the pre—pfessing operation
t0 remove some of the moisture. This reduces the closing cycle of a

hot press considerably,

Hot préssing is a critical pari of flakeboard proceséing. Care
must be taken to avoid'too mach time lapse between the application of
the glue to the fiakes and the closing of the press. This critieal

time for some resins is approximately 20 minutes. Kot Dressing can
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be done in either a'single-opening“or—aumulti—dackﬂpress.' A feur feet
by eight feet size for many years was the standard length and widih
dimension ef oomposition boards, However, in recent years, most of the
hot presses manufacture and produce boards are from 4 feet to 6 feet
wide and from 12 feet to 16 feet long. The panel boards coming out of
the hot press have a surface heat of approximately 150°F. Céoling is
usuaily aocomplished by blasting refrigerated air on both surfaces of

the panels as they pass cut on a eonveyor; The panels are pagsed

",“Jm¢h:0ugh;edgé saws and are trimmed to the length and width desired...

A_flow—chart-of the production procese—ig ghown in Figure I.
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FIGURE I

Comprasition Board Manufacture

Flow chart of a flakeboard manufanturlng plant
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Composition board manufacturs
i estimate of installed cost for a flakeboard plant
' (24vtona per day capaclty)
; " ihUS §

Ltem i . . | o A. L m' | _ Approximate cost
ilajor process eguipment:
Breakdown section flakers . coe sae  soe aoe 29,400
Storage Bection LN ] LR N : LN '.? . 8,820
Dryer SGQthD voe 0 vee te e 58’800
RBSin and Wﬂxlsection : sew: sow sne ey 4,900
Resin mixing and felting section ... con cas sue - 29,400
Prepress section . vew,  see e see 19,600
Hot press section o soe ses cen vee - 147,000
Caul conveying section " ‘e e sea - P : 24,500
Board finishing o cus cee vee C aue 78,400
liobile cqulpment _ oon .os ‘e ces i 14,700

Total 1nstalled equipment cost #415,520
Facilities | L
Substation ) V u;o ave : see ' sa 9 ' 11,760
BOileI‘ Section . . [ XX aas i ese ' XX 24’500
Laboratcﬁy . oae wo o " eoe TR 3,920
MaChine BhOp, ’ - z 7 es -... --;o-. s e 19,600
Air conveying -system ' see PN aee sae 29,400
Air compressors : een . eee Cees oo | 8,820
Electrioal o . P - e ase o 58;800
HyaraUIic _ s sus R . Yy i 4’900
General Piping . ces oo soce . ees 14’700
Instrume#tﬁ ) ) ‘ ooo- ess vee v .980

Total physical plant cost : $177,380

Buildings and foundations
Land and site preparation, aux.facilities
at 5 per cent of total physical plant cost
- Total plant investment

P % 3 % Cne shift Two shift Three shift
lent investmen $675,220 $675, 220 $675,220
Working capital ' ' 2
Raw material wood 2,058 4,116 6,174
Raw material chemicals 3,543 - 7,087 10,630
Accounts receivable (1 month) 17,038 24,906 32,655
Gooda in process 8,400 12,460 16,380
Sub total ' 31,039 48,569 65,839

Total investment $706,259 $723,789 $741,059
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Estimated eperating sosts-of a flakeboard plant

(24 tons per day capacity)

‘.“_

B/CON,14/246 -
Annex VIT
rage 19

prerating cost per l,OOO surface feeat

1,500 MSF/yr.

of 3/4 iych product

3,000 MSF/yr.

4,500 MSF/yr.

. o . one shift two shift three shift
Manufasturing cost operation ~operation operation
' : US 3 US $ US. §
Wood: ' 8.23% ‘8.23 8.23 .
Urea: resin® 17.91 17.91 17,91
Additives - e 10. 44 10. 44 10. 44
Power and light 8.09 8.09 8.09
Factory labour supervision
and fringe benefits 17.83 - 12.10 10.02
Operating supplies . 3.43 3.43 3.43
Maintenance supplies 3.43 3.43 "Y3,43
Depreciation 47+ 36 - 23;67 16.15
Administrative and : '
sales expense 19.60 12.32 9.38
$99.62 $87.07

$136.31

g/ The factory cost for exterior grade board using phenolic resin
for maximum water resistance and durability would be inereasad
by approximately $17.55 per 1,000 square feet.



e

E/CN.14/246

Annex VII
Page 20
Compoasition board manufaeture
Manpower reﬁuifemén¥§ -
Manpower Estimated Manpower HEstimated Manpower Estimated.
lst shift cost per 2nd shift ecost per 3rd shift oost per
shift shif't shift
in US § in US § in US §
Gateman 1 0.76 1 0470 <
Yard loader 1 0.70 1 0.70 1 0.70
Barker and saw tender 1 1.12 1 1,12 1 i 0 4
Meaker operator 1 1.12 1 1.12 1 1,12
Dryer tender 1 1.12 1 1.12 1 1.12
Felter operator 1 1.40 1 1.40 1 1.40
Relief labour 2 1. 40 1 0,70 1 0,70
Sander operator 1 1.12 T
Gradsr 1 1.40 ' |
Warehousman 1 1.12 1 1.12
Carloader 1 0.70 lj 0.70
Knife maintenanee 1 1.40 1 1.40 .
General maihienanqe 1 5. 60 1 5.60 1 - 5.60
“Eleotrical main- ., ’ T

tenance . 10— - -8.40
Quality-sontrol 1 8.40
Development—engineer 1 9.80 |
Clerk typist -y 3.50- 2.80
Foreman 1 8.40 B.40 1. -840

" Manager 1 11,20 T

Fringe benefits

to labour 17.50 6.70 4.69

20 $86,10 13 $33.60 8 82485 .-

—
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(¢) Furniture

A typical manufacturing plant to produce wood tables and chairs is
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rrojected as follows:

gIoductien‘(annual)-

One shif+t operation
21,250 chairs

4,250 tables

4,250 arm chairs
29,750 total piesces

Capital requirements

Land and buildings
Facilitie= and equipmert

Working eapital (including training .
: eosta)

Total

Materials and supplies (annual)

Lumber !256,700 baard feet)

. Nails
Woodscrews
Glue
Paint and wvarnish
Supplies

Total

Power fuel and water (annual)

Electric power (app. 80 kilowatd
hours per day)

Fuel (wood waste used)
Water

in US§
§11,000
815,590

$6,800/§31,400
$57,990

$33,350
1,700
950

850
2,150
15390
$40,390

500

200
T00
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Labour requirements and cost (annual, ome shift)

Skilled workers 8 27,400
Semi-gkilled 8 25,600
Manager and supezvisor 2 14,000
Clerical 1 5,000
Miscellansecus 2 9,400
Totals 22 $681,400
Approximate annual cost of sales ' In US$

Materials ’ 39,000
Direct labour 53,000
Manufacturing overheads, AOM and sales . 30,590
Discounts, bad debts and other - 17,950
Depreciation ‘ 72,810
Total cost of sales 143,750

Annual sales revenue 182,750

The plant is projected to be labour intensive. The sanding
will be done by hand and moulding by several passes tﬁrough'simple

machines,

Potential users of the products considered for manufacture
in this projeciion would be households, schools, assembly halls,

restaurants, notels, clubs, hospitals amd nurseries.

Profitability

Based on the gross sales revenue of 182,750 and the annual
cost of sales of $143,750, the annual profit before taxes would be
approximately $39,000 or 3bout 22 per cent. The annual return on

investment before taxes would be about 69 per cent.
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(d) Plywood memufaciure

Production:

Annﬁally 5 million square feet based on 3/8 inch thickness
measurene.t

The projected manufacturing plant is designed to be. labour
intensive and to make the maximum use of practical-inexpensive-equip—
ment, The veneer dryer is one-third the capaclty of the rest of
the equipment and should operate on a three shlft ba31s. Produotion
can be increased by lengthening the exlstlng dryer or by adding a
second drying unit.

’_apltal requirements . In US§

.-Land and buildings : 124,000

Equipment and facilities 254,000
Worklﬂg capital (including

training costs) 84,800

Total capital - $462,800

Materials and supplles (annual)

Logs fov 5 million sg.ft. plywood estd. 150,000
Qlue _ _ 40,000
Supplies 8,000

- $198,000

Power, fﬁellrwater (annual)

Electric power o 3,000
connected lozd app. 150 hp '
Fuel (wocd wacte used) 0
Water | | 500
| ~ $3,500
Labour requirements and aost (annual)

Skllled workers B 4 ' 17,000

. Semi-skilled workers 24 78,000
Unskilled workers 16 - 48,000
Manager and gupervisor g 18,000
Clerical 3 14,000
Hiscellaneous labour 3 10,000

$185,000
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(o)

The Manager and Supervisor should have reasonable experience
in the manufacture of plywood and together with 4 skilled workers

‘@gpecially trained in an existing plywood plant, they should be able

t0 handle 21l the necessary training of the rest of the labour force.
Normally the new plant should work up to full production within three

months.

Manufgcture of cloth bags for agricultural producis

The development of an industry to produce cloth bags for the
handling, shipment and storage of agricultural produce offers an
agricultural production opportunity in addition to a manufacturing
opportunity. The use and demand for cloth bags has steadily increased
in recent years desgpite the competition of multi-wall craft paper

'ba.gs ’

Cloth bag'industries can be viable, placed in strategiec
loocations and produce sufficient quantities of wvariable products

on demand at equal or lower cost than imported products.

The following prosectlon outlines in general terms a typical
plant of economic size manufacturlng goft fiber cloth bags. The
data and information have been officially accepted in the planning
of indﬁgtrial.projects in many parts of the world.

While there have been varying'degrees.of success in the
economics of the growing and processing of soft fibers such as
kenaf, ramie jute and others it is generally aocepted that the
production of fibers is not a serious handicép. There is much
sucéeasful_experience to draw from énd many problems have been over—
come by the blending of different types of fibers and the eareful

selection of proper strains.

The weight of the yarn and the density oan be varied to suit
end ~use :équirements and double wall sacks can be produced for

1

critical requirements.
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Markets for the production of-this type of plant are usually
based on agricultural production and processing in specific areas
and the bags are sold in bulk to substantive producers of agricultural

products.

Profitability

Based on the gross sales revenue of US$285,600 and the annual
eost of sales at $223,500 the annual profit before taxes would be
$60,000 or about 21 per cent. The annual returns on investment

before tazes would amount to about 35 per eent.

;t must be borne in mind that the above estimates are based
_on.fixéd assumptions of loegation, power cost and labour rates and
an annual production of approximately 700,000 cloth bags, and that
profifable plénts can be built.for less investment and lower produce

tion,.
The cloth bag mamufacturihg plant is projected as follows:
Produetion — 700,000 bags per year (one shift)

Capital reguirements

Land and building | | US$ 35,500

Equipment and facilities ' 82,750
Working capital 38,300
' “ Total capital US$.156,550

Materials and supplies (annual)

Fiber (jute) ' 826,735 Lbs,' = US$ 115,740
. Plant supplies : [, 600

US$ 123,340

Power, fuel and water (annual)

Power conneeted load 134 hp. 4,000

_Water 300
' 5,075
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'Labour requirements and cost (1 shift)

Skilled workers 1 . 5,000 (annual)
Semi-skilled .3 9,000
Ungskilled 18 36,000
Manager 1 7,000
Clerical _2 4,000

25 Total 61,000

Approximate annual cost _ K

Materials . - ‘ 115,740
Labeur - : . 50,000
Manufaeturing overhead . ' 23,680
Administration and other 10,560
Sales cost I 13,000
Depreciation . ‘ ' 10,020 '
223,000
Annual sales revenue (estimated) | ~ US$ 285,600 .

(£) Salt production (solar process)

.

Intreoduction

Sait:is produced in the solar prooess by pumping sea water inte
especially prepared earth beds or vats that are graded for‘efficient
drainage’ and are situated to a%tract maxioum sun and wind fer

evgporation purpeses.

The. first. crop of salt is usually lefi{ as a base for subsequent
srops which are harvested after a layer of approximately 3 te 6 inches
has gecumulated. The salt is then washed dried and ground for dulk

ahipmext.

The above product is known as crude salt and requires refining

for ssme industrial uses and buman oohaumption.
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The annupl Cedecity of the projectad plantris_approximately

23,000 tons. The labour force will be occupied on a one shift basis.

*

Capital requirements

In Usg

Land and buildings 43,000
Equipmert =znd facilities 105,000
Working eapital 53: 700
Total capital $201,700
Materiale and supplies (annual)
Water iz +the enly material required
»Orma’iy atv no cost 0
Supplieas | 3,000
Total $3,000
Power, fuel and water (annual)
Power 20 hp connectoed load 400
Fuel 480,000 of oil (for dryers) 24,000
Water (for sanitary and fire uses) 100
Total $24,500
Labour rejuirements and cost (annual)
Skilled workers 8 32,000
Semi-ckiiled workers 6 19,200
Unskiiled workers 20 60,000
Manager and Supervisor 14,000
Clerieal 4,000
Miscellaneous 3 16,000
40 Total $145,200
Apprqgi@ate annual cost of ggles
Materials 0
Labour | 111,200
Manufaoturing overheads 724300
Administrative znd othey 18,600
Sales expenses 34,000
Freight—out, Travel, diseounts, etc. 19,000

Depreciaticn
Tetal

11,700
$265,800
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In US§
Annual gaiox rio e 3345,000

(g5

Prcfitabilitx

¢ Based on the zross sales revenue of $345,000 and the asnnual
coeEt of sales of $269,300. the annual profit befors taxzes would be
aboat $75.000, '

Moxufacture of glass contziners

Glass containers are articles of very common use and in many

instances in tha countries the Miassion visited the flow of available

Lov-ces®s nutritious foods, fruit and vegetables and beverages are

entirely prevented op severely hampered by the lack of aupply of

contairpars,

While rormelly a metal cohtainer plant will require a lowsr
invegtment and produce more units at a lower cost, a glass container
industry should be investigated in detail as the most practical for

the preducts and marketz discussed.

The use of glass containers for fruits and vegetables, fruit
and vegetable Juices -~ coffee, soft drink, beer and other alecoholic
beverages, medical and toiiet preparations ig growing throughout
the world and in developing countries the establishment of suitable
sized industries would encourage and'indgéd'in many insiances would
be the factor tras would “riginate or expand many of the industries

and markets meniioned above.

The glass container plant mentioned in.thi§ report can economically
produce the required quantity and variety of sizes and shapes of
containers to sitit a maximum of the reguirements of small and large
+odystries and home canning of most of the countries congidered.

Glass containers are at present shipped all over the world by large
gscale producers, However shipping costs are rather high and +the

variety of shapes and sigzes ig limited.
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4 typloal of ecomomic size glass container plant is jrojected as. -

follows:

The plant projected below osould preduce 6000 tons of glass
products anmually. The quantity of course depends on siges and

shapes of the many varleties expected to be produoed.

To a esrtain extent the design and selection of eguipment for
a glass container plant depends on the analy81s of the raw material
available, However, the following plant with small alteration will

suit most situations.

Capltal regulrements

To produce 6000 tons of produots on a three shift basis cosots

are based on US prices

Land‘and buildings . US$ 251,000

A Equinment and Facllltles _ ; 812,550
_ Working capltal _ 139,600
Total . 81,203,150

Materials and supplies (annual)

The principal raw materials for container glass manufacture are
sand, soda ash, limestone and feldspar. Sand and limestone are
produced in most countries, Soda ash, feldspar and shemieals may

have to be imported but are readily available in world markets.

In addition broken glass (eullet) is regwired in the manufactur-
ing process to faesilitate melting of the mix; rejected glass is umed
as culletu" Occasionally speeial chenmieals are added as oxldizing

agents, solouring agents and de—solouring agents.

Sand, 3,500 tons ' , ) . 28,000
Sode. ash 1,190 tons 7,600
Limestone 980 = " 31,350
Feldspar 294 n 11,770
Cullet = 1,050 " ' 10,500
Supplies 1,050 " 7,400

$ 136,620
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Power, fuel, water {annual)

Power — connected load 800 hp, ; ﬂ‘
‘ Stand-by diesel power 350 kw. inol, US§ 15,000 *

Fuel - App. 450,000 gals. bunker B oil |
App. 105,000 gals. diesel oil 32,000

Water — 16 million gal. per year 18,000
550 gels. per min. required

Mogt of this re—used

US$ 65,000

Manpower needs and cost (annual 3 shift)

) In régardlgo traiﬁing requirements the melting operations need

at least 5 skilled men and while glass forming is sem‘-automatioc it

will require at least 3 skilled mem. It is suggested that one man

for each of the above eperations should be sent to a similar-existing
plant to be trained for a six month period so that they in turn can

train the others.

The Manager and Chemist should be recruited from the glass-
-industry and have sufficient and proper background to train the
supervisors and semi-skilled help. '

Skilled * 8 : ' 52,920
' Semi-gkilled 14 73,920

Unskilled 21 S 86,240

Miscellaneous - - . IS ' :

N labour T _ o - _ 18,600

Office 5 ‘ _ 19,000 . » -
Manager,

Supervisors _ 6 54,000

61 Total $ 324,680
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Approximate annual <csi
Materials US§ 129,220
Labour o 213,080
Manufacturing overhead 170,600
Administration, sales and other 196,250
Depreciation 90,850
US§ 800,000
Anhual sales revenue . US$1,140,000
Profitability

Baged on the annual gross sales revenue of $1,140,000 and the
annual cost of sales of $800,000 the annual profit hefore taxes
would be $340,000 or 29.8 per ocent., The annual returns on invest—

ment before taxes would amount to about 28.3 per cent.

A typical economic lot size

fotton varn spinning

... The cotton yarn produced in the following projected plant is
designed to produce yarn with a higher twist usually used for weav—
ing rather than knitting and using a larger staple cotton than the
knitting yarn. The plant is designed to produce 1,560,000 pounds

of yarn annually on a three shift operation.

Eitiméted capital investment requirements ‘ In US§
® ° Land and buildings 80, 500
& Eguipment and facilities : _ 797;OOQ,
Working capital ' 1 o0
N T . Total capital requirements $1,023,400

" Materials and suppiies (annual)

Cotton (estd.) 1,800,000 1bs. 620,000
~ Packaging 5,000
Supplies 54800

Total $630,000
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Powsr, fusl. and watsr {annually)

Blectric powar
" connactad load app. TO hpe.

Fu:l, 9,000 gallons (US or IMP.?)
Wat:r, approx. 800,007 ganllons

Total
Manpowsr nseds and cogt
" Skilled workars 71
Semi-skilled 17
Unskilled 8
? Manag:sr and Supsrvisors 3
i 0larical | 2
% Miscsllansaous labour 2
| 139

6,000
. 600
2Q0
$6, 800

25,200
54,400
24,400 -

22,000
8,000
1,000

- Total $141,000

In regard to training, the manager and supervisors must bo

fully oxpzrisnced and thoy, togother with two skillsd work:rs, should

bs able to train all other workars and roach full production within

Wwo months, o

Approximat: annual cost of salas

Mat:rials .-
Labour _ .
; , Manufacturing ovorheads . .

Administration‘costs -

Salss cost

"Daprociation

Total

Annual salag ravsenue '
Profitability

In USS
625,000
103, 600
48,800
40,000
24,000
83,700
$925,100
$1,170,800

Basad on the annhual gross -sales ravenuz of $1,176,000 and tho
anngal cost of salas of 3925,199&“§ha annu@l profit bafora:taxas

would b: approximatoly $24,900,





